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QUESTION 5.07 (3.20)

a. How is DNBR affected (increase, decrea:), or no change) by the
indicated changes of the following, and BRIEFLY explain WHY. Consider
each case separately. Initial plant condition is operating at 95%
power (1.20).

1) Boron concentration in the RCS is decreased by 10 ppm.
2) Pressurizer heaters are energized.
3) Reactor power is increased to 100%.

b. Using the attached TS Figure 2.1-1, Reactor Core Safety Limit, explain
(briefly) for each of the three sections (A, B, and C) what parameter
is being limited (1.20).

c. 1f Section A of the safety limit curve is exceeded, what protection
would be lost and WHY (0.80)?

ANSWER §5.07 (3.20)

a. 1) Decrease (0.2), would increase Tave which reduces the subcooling
margin (0.2).

2) Increase (0.2), would increase RCS pressure and increase
subcooling margin (0.2).

3) Decrease (0.2), would increase heat flux and reduce subcooling
margin (0.2).

b. Section A, Limite ave. coolant temperature (Enthaipy) at core exit to
less than saturation (0.4).

Section B. Limits hot channel core exit quality to 15% or less (0.4).

Section C. Limits DNBR to 1.3 or greater (for normal ops and mod.
freq. incidents) (0.4).

c. A1l trips that rely on Delta Temperature (0.4). Because if Th becomes
saturated there will be no change in hot leg temperature and will no
longer be an indication of power (0.4).

REFERENCE

KA 00300 K5.01 3.9 002000 KS.09 4.2 002000 GO.05 4.1 193008 K1.05 3.6
BVPS THERMO TEXT Pgs. 17 through 20

BVPS LP-TMO-7 EO 12 and 14

002000G005  002000K509  003000KS01  193008K105 ...(KA'S)



COMMENT

5.07.0.1
5.07.2

The answer key is correct for the effect on DNBR.
However, the final effect for Part | would be "no change" if auto
Rod Control is assumed since Tavg will be returned to setpoint
and for Part 2 would be "no change" since the pressurizer spray
valves would open to return pressure to setpoint. Please accept
either answer since the question did not specify whether the
initial or final effect on DNBR was desired.



QUESTION 6.03 (3.00)

Listed below are valves that position in response to an ESF signal.
Identify the exact signal (SIS, CIA, or CIB) that actuates the valve and
whether the valve position, after ESF actuation, is open or closed.

a. CCR to RCP 1B (Tv-1CC-1038)

b. RCS Letdown (TV-1CH-204)

¢. Stm Gen 1C Blowdown (TV-1BD-100C)

d. ORS Spray Pump 2B Suction for Containment (MOV-1RS-1558)
@. RCP Seal Return (MOV-1CH-369)

f. Prim Grade Water to PRT (I1RC-72)

g. PIR Vapor Space Sample (TV-1S5S-112Al
h. Coolant Charging System (MIV-1CH-289
1. Main Condenser Air Eject Vant (TV-1SV-100A)
J. Bl Tank to Cold Legs (MOV-1SI-867C)
ANSWER 6.03 (3.00)

a. § (91

b. S CIA

5 3 CIA

d. 0 cls

e. S CIA

f. § CIA

g. S CIA

h. § SIS

i. § CIB

j. 0O SIS

(0.15 for position)
(0.15 for signal)

REFERENCE

BY-1, Chapter 47, Table |
KA 103000 A%Y.01 4.2
BVPS LP-SQS-47.2 EO No, 4

103000A301 ... (KA'S)

COMMENT

6.03.e The RCP seal return valves are MOV-1CH-378 and 381. MOV-1CH-369
6.03.f does not exist. IRC-72 is a check valve which does not receive

any ESF signals, This is an error in the referenced table from
090ratin9 Manual Chapter 47. Please change the answer to Part f
to read "This valve does not receive an ESF signal”.



QUESTION 6.06 (2.20)

The reactor is operating at a steady state 25% power, all control s{stons
are in automatic. Turbine load is increased to 100% and the controlling
steam pressure detector for #1 S/G sticks at the 25% value. Explain how
and why this will effect #] steam generator level - assume no operator
actifon. Continue your explanation to steady state conditions or plant
trip. State any assumptions made.

ANSWER 6.06 (2.20)
m-stm = K(P-stm) (delta-P)

Since the steam pressure component stays constant (it should go down) while
the delta-P increases, indicated steam flow will be higher than actual
steam flow (0.6).

The summing network for flow will send a signal to the flow controller to
open the feed regulating valve (0.5).

As level starts to increase, the level error will signal for the FRV to
close (0.5).

Eventually, the flow error will be cancelled out by the level error, and
the FRV will be positioned such that steam generator level will operate at
a steady state level higher than desired program (0.6).

REFERENCE

BV-1, Chapter 24, Section 1, Pages 17-20
BVPS LP-SQS-24.]1 EO No. 6
KA 059000 K1.04 3.4 059000 A3.02 3.)

059000A302 0S900CK104 .. .(KA'S)
COMMENT
6.06 The answer key states that the flow error will be cancelled out

by the level error and the steam generator will operate at a
stzady state level higher than the desired program. This is not
true. The level controller is a rroportional-integral controller
and it will continue to vary its output and change the position
of the feed regulating valve until the level error becomes zero.
The flow error is strictly a proportional signal. Please change
the answer to indicate that the steady state level will be at the
programmed value. Refer to Figure 7.7-6 from the UFSAR,
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QUESTION 6,09 (3.00)
The following questions relate to the auxiliary feedwater system,

a. What are four of the six conditions that will start the
electric-driven AFW pumps (FW-P-3A and 3B)? (1.00)

b. What four conditions will prevent auto start of the electric-driven
AFW pumps (FW-P-3A and 3B)? (1.00)

¢. Auxiliary feed throttle valves, MOV-1FW-151A,8,C,0,E,F receive AUTO
cpen signals from what components? (0.50)

d. Briefly explain how, when using the dedicated AFW pump (FW-P-4), feed
flow and steam generator levels (component and location(s)) are
controlled. (0.50)

ANSWER 6.09 (3.00)

(Any four at 0.25 =ach)
a. 1) Control switch to stary
2) Two of three SG lo-lo leye)
3) Both main feed pumps tripp.d
4) Opposite AFW start signal not followed by discharge pressure
§) Safety injection signal (train A for 3A and B for 3B)
6)  PNL-AMSAC

(Four at 0.25 each)

b. Control switch in pull-to-lock or stop
Bus loss of voltage (1AE or 10F)
Diesel loading sequence (not timed to start yet)
Motor electrical protection

¢. Breaker closure of either MD AFW (0.25)
Steam-driven AFW steam supply trip valves (TV-MS-105A and B) not fully
open (0.25)

d. Feed fiow is manually controlled at the feedwater bypass control
manifold (0.25).
Level information is from the Control Room or the backup indicating
panel (0.25).

REFERENCE

BVPS OM 1.24.]1 Pages 15 through 18 and 3
BYPS LP-5QS-24.1 £O0 7

KA 061 000 K4.02 4.2 06] 000 GO.09 3.9
0610006009 061000K402 ...(KA's)
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P B.V.P.S. - 0., 1.26.1
INSTRUMENTATION AND CONTROLS (continued)

its relay rack (see power supply and control location list). There is
also a TEST OPEN pushbutton for each trip valve located at the valve.

From the benchboard, [FueP+2] {s started by placing either or both trip
vaive control switches in open, [FweP-l| is stopped by closing the
cpen trip valve (or valves). In AUTO, [Fw-F-2] is started by a Lo-lo
steam generator level (2/3) in any steam generator, &4 (2/3) reactor
coolant pump bus undervoltage (buses 1A and 1B, 1A and 1C, or 1B and
1C) or PNLeAMSAC, |

when [Fw=P+2] is running due to an automatic start signal it cannot be
stopped using the benchboard trip valve control switches. Steam supply
to trip valves [TV+1M8-105A and E! can be isolated by steam supply
isolation valve [MOV-148+105]. Valve [MOV-1M8+105) is controlled by a
benchboard CLOSL-OPEN switch. [MOV-1MS-105] is normslly open sco [FW P-
2! is available for automatic start.

Auxiliary ¥Feed Fumps 3A and 38 [Fw-F-3A, B

|
Auxiliary feed pumps 3A and 38 are driven by 4160V electric moters. |
Pump [Fw+P+3A] is powered from emergency bus 1AE and [FW-P-3B] is |
powered from emergency bus 1DF. See FTigure 248 for [FW-P«3A) logic

(FwePF+3F, identical). [Fw+F+3A] starter (breaker 1AE<16é) has breaker

¢ atrel switches on both the benchboard and the emergency shutdown

panel. Control is transferred to the emergency shutdown panel by a |
transfer pushbutton located at that panel. Countrel is transferred back ;
to the benchboard by resetting the transfer relay located at the ‘
breaker switchgear. Clontrol legic is identical at both panels.

[Fa=P=3A) is started byv:

i
|
|
1. Plecing the contrelling sontrol switch to START E
. Twe out of three steam generators baving lLo-Lo level |
3 Both main feed pumps tripped ‘
- Safetry injection signal ftrain A starts [FwePe3a) |
and tzain B stazse {FeaPe38) ———
5. [FW=P+2] scart signal (not folloved by [FWe-P+2)
discharge pressure) L
I

e — - — o -

e, PNL-AMSAC
'Fu+P+3A] is stopped or prevented from starting by:

H Placing the contrelling contrel switch in
PULL-TO<LOCK or STOP

1AE bus losc of voltage

Diesel loading sequencer (not timed to start yet)
Motor electrical protectien

I ST S

*15- ISSUE 2
REVISION 18



1 ’ ,'Vn’lsn L 0.?’!. 3.35.1 :

INSTRUMENTATION AND CONXTROLS (continued) i

[FCV+Fw=102] will be closed by desenergizing solenoid operated valve
[SOV-F¥+102] provided any one of the following conditions is met:

6. Turbine driven auxiliary feed pump [FW-P-l] inlet steam pressure
is below 333 psig.

. Turbine driven auxiliary feedwater pump |FweP+2) suction flow is
greater than 503 gpm.

In addition, [FIS-Fw<«131A, B) and [F18-FW+152) will cause annunciation
in the control room if recirculation flow remains below the
recirculation valve open setpoint for 10 seconds,

ux 3 * rott VelFWel

Each steam generator auxiliary feed water supply line contains twe |
parallel piped, redundant, motor operated throttle valves, Stean
| generstor 1A auxiliary feedwater flow i1s controlled by [MOV-1FW-131E
and Fi, steam generstor 1B by [MOV+IFW+131C and D], stesm generator IC

by (MOV-1Fwe131A and B|. Al] six valves are normally open, however,
they alsc receive 4 backsup auto open s ;m;,m%‘%.r-rmnr

are initiated by the motoredriven aux. feed pumps |FWeP<3A or 3B)

breaker closure or the steam-driven pump |[FweP- Steam  supply trip \
valves [TVeMS-10854 o ully closed.  Refer to Figure No. «9
tor [MOVeFu £] logic (other 5 identical). Once initiated, the

A.T.C. mainvains the open signal for 30 seconds. This signal does not
prevent valve cperation by the throttle valve control switches, but if
the control switch is released within the 30 second period the throttle
valves will reopen.

See Figure 249 for [MOVe1Fw-151E] logic (other five identical). [4OVs
iFwelJ1E) has two three position (CLOSE-OPENespring return to NORMAL)
centrol switches; one located on the benchboard. the other on the
emergency shutdown panel. Contrel is transferred to the emergency
shutdown panel by » transfer pushbution located &t that panel. Cencrci
is transferred back to the benchboard by resetting the transfer relay
4t i1ts relay rack (see power supply and control location list).
Control logic is identical at both panels.

[MOV=1Fw=i51E] travels in the open direction when the controlling
switeh is plsced in the OPEN position. Valve travei stops when the
control switech is released. [MOV=1FV+151E) trsvels clesed when the
controlling control switch is in the CLOSE position. Valve travel
stops when the control switch is released or rhe full epe or closed
positions are reached regardless of switch position.

18- ISSUE 2
REVISION 18
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QUESTION 7.02 (3.50)

Answer the following questions concerning E-0, Reactor Trip or Safety
Injection:

a.

The Main Turbine has not tripped and you attempt a manual trip as
required, with no response. What additional actions are you required
to take in order to shutdown the turbine? (1.00)

List three plant conditions that require SI initiation? Include
setpoints., (0.75)

What four parameters are checked to determine if SI flow should be
terminated? (1.25)

Following an SI reset, what condition must be met before an automatic
reinitiation of SI will occur? (0.5)

ANSWER 7.02 (3.50)

Close main steam trip valves
Runback the turbine

Close main steam bypass valves
Close non-return valves

(four at 0.25 pts. each)

1) Pressurizer pressure < 1845 psig (three at 0.25 pts. each)
2) Containmer’ pressure > 1.5 psig
3) Steamline pressure < 510 psig

1) RCS subcooling criteria met (0,25)

2) Feed flow to intact SG's (> 350 gpm) (0.25) or narruw range
level in at least one intact S& (0.25)

3) RCS pressure (stable or increasing) (0.25)

4) PIR level (> 5%) (0.25)

Reactor trip breakers must be closed (0.5)

REFERENCE

BVPS EOP E-O Pages 3, 5, 16, 19
KA 000 007 €K 3.0] 4.6 000 038 EX3.09 4.5
BYPS LP-LRT-VII-6]1 £O Bl

LP-LRT-VII-62 EO Al



COMMENT
7.02.b

"wo other plant conditions require SI initiation in E-0. These
are contained on the left-hand page. Please add "RCS subcooling
less than attachment" and "Pressurizer level less than 5%" to the
answer key as alternate acceptable answers,



QUESTION 7.07 (2.78)

The plant is operating at 100 percent power., Urgent regair of a motor
operated valve must be performed inside containment to prevent a plant
shutdown, The repair is expected to take one (1) hour. The rmaintenance
man that is supposed to do the repair is 25 years old, Iis lifetime
exposure on his NRC Form 4 through the last quarcer is 33,000 mrem. He has
received an additional 700 mrem this quarter. The area that he will be
working in has a radiation field of 675 mrem/hr. gamma and 450 mrem/hr
neutron,

a, Can the man selected complete the task without exceeding any NRC
(1.75) exposure limits., Show all calculations and state any
assumptions made.

b. Technical Specifications, Section 6.12, requires personnel that enter
high radfation areas exercise one of three specified options, Briefly
1ist TWO of those options. (1.00)

ANSWER 7.07 (2.78)

a. S5(N-18) = 35 rem lifetime exposure allowed (0.25)
Lifetime to date = 33000 mrem + 700 mrem = 33700 mrem (0.25)
Total lifetime available = 35000 mrem - 33700 mrem = 1300 mrem (0.25)
Tgt;;)quartcr\y exposure available = 3000 mrem - 700 mrem = 2300 mrem
(0.

Lifetime exposure is more limiting (0.25)

675 mrem/hr gamma + 450 mrem neutron = 1125 mrem/hr total (0.25)
Yes, man can perform task, (0.25)

(Any two at 0.5 pts. each)

b. 1. Carry a radiation monitoring instrument which rontinuously
indicates dose rate in the area.

2. Carry/wear a radi»tion monitoring device which integrates the
dose rate and alarms at a preset value,

3. Be accompanied by a qualified individual who is equipped with a
radiation monitoring device.

REFERENCE

KA 194 001 K1.03 3.4
BVPS LP-RC-01 €0 19, 23, 27
194001K103  ...(KA'S)



COMMENT

7.07.a The statement "Lifetime exposure is more limiting' in the answer
key 1s worth .25 points. The question does not ask for this
information. FPlease delete this from the key.



QUESTION 8.01 (2.40)

The plant is operating at 75% power and the latest leak rate data shows:

13.2 GFM - Corrected RCS leakage rate

1.5 GPM - Leakage into the Pressurizer Relief Tank

1.2 GPM - Leakage into the Priaar‘ Drains Transfer Tank

3.4 GPM - Lnakc?o through SI-23, RCS Loop 1A, cold leg isolation
;prov ous leakage rate was 1.6 GPM)

0.8 GPM - Total primary to secondary leakage

4.2 GPM - Leakage past RCP seals

What RCS Teakage limits, {f any, have been exceeded? Refer to attached
Technical Specifications. Show ALL work and STATE any assumptions.

ANSWER 8.01 (2.40)

RCS Pressure Isolatisn Valve Limits exceeded (C.70)
(3.4-1.6)/(5.0-1,6) = 1.8/3.4 = > 50% (0.50)

UNIDENTIFIED loakago limits exceeded (0.70g
13.2 - (1.5 ¢ 1.2+43.440.8+4.2) = 2.] GPM (D.50)

REFERENCE

RS 3.4.6.2; 7S 3.4.6.3
KA 002020 GO.05 4.)
BVPS LP-SQ5-6.5 €O No. 7
0020206005 ... (KA'S)

COMMENT

If the assumption is made that all of the .8 Gpm primary to
secondary leakage is from one steam generator, tnen the 500
gallon per day tube leaka?c Technical Specification is also
exceeded. Also, the total identified leakage is 11.1 gpm so this

Technical Specification limit is also exceeded. Please «dd this
to the answer key.




QUESTION 8.03 (2.00)

Using the EPP/Implementing procedures provided, classify the following
events, Consider each separately. For each event STATE:

a. The classification
b. The justification for the classification
¢. The Tab No. of the implementation procedure

1) During a routine surveillance of the No. | Emergency Diese)
Generator on your shift, an electrical fault caused a fire in the
output breaker. The breaker cannot be repaired for at least 24
hours. (1.00)

2) Chemistry has just reported the following Steam Generator
microcurie/gram Dose Equivalent [-13]1 activity levels: 1A, 0.13
microcuries/gram; 18, 0.09 microcuries/gram; 1C, 0.10
microcuries/gram. (1.00)

ANSWER 8,03 (2.00)
(Three at 0.33 each)

a. Site Area Emergency
Affects sifety systems necessary for shutdown
Tab 26 EPP/1-]

(Three at 0.33 each)

b. Unusual Event

§t:;7 Generator activity level exceeds 0.10 microcurie/gram equivalent
Tab 6 EPP/I1-]

REFERENCE

EPP/Implementing Procedure EPP/]-]
KA 194001 A).16 4 4+
194001A116 ... (KA'S)



8.03.a

Since no information was given in the question on whether
problems existed with the electrical distribution systems other
than the #1 Diese) Generator, and no informition was given
regarding the duration of the fire, or what mode the plant is in,
not enough information fs given to positively clissify this
event. nding on assumptions, many different classiiications
are possible. A site area emergency and the resultant activation
of utility, county, state, and federal response facilities is not
necessary for one inoperable Diesel Generator. We ask that this
question be deleted from the exam due to insufficient information
provided in the question,



QUESTION 8.04 (1.80)

You are the on-duty Nuclear Shift Superviices. The RCS is at normal Tave
with a Reactor Startup about to commence when the maintenance foreman
informs you that the 1A containment Hydrogen Recombiner failed its six (6)
month surveillance test. He estimates that he may be able to repair the
unit in twelve (12) hours. He also noted that the 1B Recombiner passed its
surveillance with ro problem, WHAT impact, if any, will this have on the
plant startup and why.

ANSWER 8.04 (1.80)

The startup must be terminated (0.6) plant is about to enter mode 2 (0.6)
and mode changes cannot be made with relfance on an action statement (0.6).

REFERENCE

BVPS LP-5QS-46.1 EO No. 7
KA 028000 60,11 3.5

BV TS 3.6.4.2

0280006011 ... (KA'S)

COMMENT

8.04 This question cannot be answered without referencing the

applicable Technical Specification to determine whether Technical
Specification 3.04 is applica™lc or not. Since the Technical
Specificati.n was not providad we ask that the question be
deleted from the exam,




QUESTION 8.05 (2.70)

Answer the following questions concerning "Operating Shift Complement and
Functions” as discussed in BVPS OM Chapter 48, Procedure B.

a. The plant is operating at 100% power, you are the on-shift shift
supervisor. Your NCO has become seriously 111 and you have sent him
to the hospital. Can the plant continue to operate? If so, for how
long and under what conditions/guidelines. (1.20)

b.  Who has the authority to restrict access to the Control Room? (0.50)

€. List four (4) of the seven (7) people that shal) be ?rcntod access to
the Control Room regardless of the situation. (1.00

ANSWER 8.05 (2.70)

a. Yes (0.20). The plant can continue to operate for 2 hours (0.50)
provided that immediate action is taken (callout) to return to the
minimum shift complement (0,50),

b.  The Nuclear Shift Supervisor (0.50)

¢.  Nuclear Operating Supervisors (Any 4 at 0.25 each)
Assistant Plant Manage:
Plant Manager
Senior Manager, Nuclear Operations
Manager, Nuclear Safety
Vice President, Nuclear Operations
Senior Vice President, Nuclear Group

REFERENCE

BVPS LP-SQS-48-1 EO Mo's )1 & §

KA 194001 A].03 3.4

BYPS OM 1/2.48.]1 Procedure B
0280006005  194001A103 ... (KkA'S)

COMMENT

8.05 ¢ Some of the {ob tities have been changed. Please change Senior
Manager, Nuclear Operations to Genera! Manager, Nuclear
Operations, Senior Vice President, Nuclear Group to Executive
Vice President, Power Generation, and Vice President, Nuclear
Operations to Vice President, Wuclear Group in the answer key.



QUESTION 8.10 (2.78)

Answer the following concerning Safety Limits and Limiting Safety System
Setpoints (LSSS).

a.  WHAT are the THO (2) Safety Limits and WHAT paramelers must be
monitored to determine if a Safety Limit has been exceeded. (1.25)

b. What is the BASES for the LSSS reactor trip setpoint values specified
in Table 2.2-1 of the Technical Specifications? (0.50)

€. What notifications must Le made if a Safety Limit is exceoded.
Identify those notificaticns that are required to be made within one
hour or less. (1.00)

AMSWER 8.10 (2.75)
a. RCS Pressure (2735 psig) (0.2%)

Reactor Core (0.2§)
Thermal Power (0.25)
Pressurized Pressure (0.25)
Auctioneered High Tave (0.25)

b. To ensure that the Reactor Core and the RCS do not exceed their Safety
Limits., (0.50)

¢. Reported to:
NRC (0.25) within one hour (0.25)
Senior Manager Nuclear Operations (within 24 hours) (0.25)
ORC (within 24 hours) (0.25)

REFERENCE

KA 028000 GO.05 3.6

BVPS question bank no, 8.1

BVPS TS Section 2.0, 2.2, and 6.7
0280006006 ... (KA'S)

COMMENT

8.10.¢c The question asks for notifications required within one hour or
less if a safety limit is exceeded. The answer key lists two
notifications required in 24 hours. Please delete these from the
answer key.
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NRC RULES AND GUITELINES FOR LICENSE SxAMINATIONS

Quring the administration of this examination the following ~ules applyi

Chedting on the examinaticn mears ean automatic denial oF vour epplication
And Coula result in more wevere genalties.

Restroom trips are to bDe limited and only One candidate at a time may
leave, You must avold all contacts with anyone cutside the examination
'O0% to avdio even the dppedarance or possibility of cheating.

Use Dlack ink or cark gencil gnly to facilitate legible reorcouctions,

Brint your name in the blank provided on the cover sheet of the
examinaton,

Fill in the cate on the cover sheet of the examination (| f necessaryl.
Use only the paper provided for answers,

Print your name in the uppe- right-nand corner of the first page of eagh
section of the answer sheet,

Consecutively number each answer sheet, write "End of Category __" as

dppropriate, start each category on a4 N@w page, write gnly 20 poe sige
of the paper, and write “Last Page” on the last answer zheet.

Number ®ach answer as to category and number, for example, 1.4, &,3,
Skip at least Lhree lines between wach answer,

Soparate answer sheets from pag and place finished answer sheets face
down un your desk or tatle.

Ve ahbreviations only 1f they are commonly used in facility Literature,
The point value for each Question (s ingdicated in gcarentheses after the
QUeStiON &aNd Can DF UBed 4is 4 guiue +or tne depth of answer reguired,

Show all calculations, methodgs, or assumptions used to ubtaim an answer
to mathematical prodblems whether Nndicated in the question or not.

Partial crecgit may te given, Theresore, ANSWER ALL PARTS OF THE
RQUESTION AND DO NOT LEAVE ANY ANSWER BLANK,

if parts of the examination are not clear as to intent;, ask guestions of
the gxamicer only.

You must sign the statement on the cover sheet that ingdicates that the
WOrk 1% yudr Own ang you have Not recelved or been Jiven assistance in
completing the examination., This must be dJone a‘ter the examination has
been covpletel.
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YU COMplete your examination, you whall:

Aese Ble your examination as ‘ollowst

‘1 Eweam gquestiuns on tOp.

(2} Exam ailds =~ ilgures, tables, etc.

{3V Answer pages Including figures which are part of the answer,

Turn in your copy of the examination and all pages used Lo answer
the examinstion guestions,

Turn an all sgrap paper ang the balance of the paper that you Qid
N3t e for answering the qQuestions.

CEave Lhe @xaminat,on area, as Jdetined by the examiner, ¢ after
leaving, you are “oung in this area while the examination in still
‘0 Rgrogress, your license may Te denieg or revokeo,



PLESTION 3.0%

o gt ot s an
T e 4
af 8 F 4
that "is
Eat yeu
Dy ass ¢
rFemOving
caliyiat

s UGLEOR COWER ZLONT DCERATION, TLUIES.. AN0 PAGE 2
AMIES

"~ L )
. . =

€ L8 qurrently (0 Made 0 with one traln of ANR i~ Speration,
‘pinal FMR flow Cf 2000 gpm ang A reguctian in temperatyre

Cross the RME eet vschanger. The reactior angin@er [ igrms you

alculateg decay hpat load s RN of rated gower, Assume
Nave maximum component S30ling water flow and minimum RWR
i Ow, With the atove plant Londitions L& *he one tra.n of RMRA
all the decay heat 2eing gensrated at th time? Show your
LONS 4Nd state your assumpticone. (1.9

(ss888 CATEGORY 2% CONTINUED ON NEXT PAGE ssiss)
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QUESTION 5,
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22 (2.29)

the Qilutiong

LELEAR_POWER BLANT
('C‘

‘\

WD WL

diletion TO 7390 oom (nersawes the sowurce ranja
iengn cancentration clianged,

eTIoNg FLYIBS,_OND

ation

(eann' e REACTIVITY contributicn during this avolution?®

INITIAL plant conditians:

Mode I,

Boron concentration,

0L

20 ppm

All shutdown banks withdrawn

actual
Source

Mifferonti al

reactivity prosent
range counts 1s 192
Boron wargn

in the

Tore 193

minus 4% delta /K

19 minus 1@ pom/ppm

tavexs CATEGORY OS5 CONTINUED ON NEXT PAGE sxssa)
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. THEDRY 27 NUGLEAR DOWER_ZLANT IRERATION, SLUIDS, AND PAGE 4
FIERMODINONIZE
L .
A 7Ul:ﬁT::N S.932 ?30 53)

4. £rplaie botn HOW AND LHWY L(he ‘glilewing factors affect sifferential
0ron worth (more negalive. less regdtive or ne change! .

i« Boron concentration increase (D.7%)

2+ Mogerator temperature decrease (90.73)

%: Fission preduct buildup (8.75)

4, Core burnup from MOL tc EOL with corstant rod position (0,79

B. Why Jdoes the ¢ritical boron concantration drep rapialy éfrom @ &3
(3@ MWD/MTU of burnup as seen 10 Figure 17 0.3

(essse CATEGORY @5 CONTINUED ON NEXT PAGE stsszx) ‘
|




h-- YEQRY_JF _NULLEAR_POMER_SLANT UPERATION, FLUIDS. AND PACE O
'JEQ4F33 Ao '

- - - -

PFUESTION 5.4 (2. 8@

whnen wo&ld 4 rod be worth more - 1f it were Cropped while at power or if
it were stuchy out while 41l other rods were (nserted”™ EXPLAIN.

(easts CATEGORY @S CONTINUED ON NEXT PAGE sxssy)
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the percentage of

at are THREE conditi
explain WHAT gach condition

CATEGONY

ens that wail

ANT _CPERAT [ON
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rom l@@% power
tull power.

Ny parameterst

full ¢flow

Joes to he

25 CONTINUED

2 SLylDS, AND SAGE 7
Jue to a loss of «ll RCPs, after
atural circulation has been

through the core.

gnhance natural

Ip

ON

(2.50)

circulation and

natural circulation, (1,5

NEXT PAGE ssxsy)



e e e e i e T T S |

» i
R TS L
. _
3. THECRY OF NUCLEAR POWER TLANT OFERATON, FLUIDS, AND PAGE &8 :
"HEARMODYNAGMICS '
!
JLUESTION 'S5.@87 {5 2k

4. ~ow 1% DNBR affected 'increase, cdecr2ase or ng change) by Lhe
ndicaled changes of the following and Briwefly explain WHY., Consiqer
2ach case separately. inittial plant congition is operating at 9354
pawer {(1.280).

i+ Boron concentration 1n the RCS ic decreased by 1@ pom
2. Pressurizer heaters are energlzec
T, Reactor power iu incropased to 10@% .

-

D« Waing the sttachugg T35 figure 2ul-l,y Redctor Core Safety Limit axplain
briefly) for each of the three sections (A,B & C) what parameter is

-

cRing limited (1.5,

.« ¥ zection A of the safety limit curve iy exceeded what protection
Aeuld be lost ang WMY (B.80).

‘BeaRe CATEDORY 3T CONTINUED ON NEAT PABE ssnia




Si__:w=0ﬂv gg_aggégga POWER_PLANT JPERATION, ELY12S.

T AR RMARYNOMTE
QUEETION S.088 (2.0@0

For sach of thne foliowing evolutions, state HOW (incrzase, decroase or no
Lhange) SHUTDCWN MARGIN fper 75 detinition’ would ne chanrged fram the
INITIAL plant condition given by guing ud the NEW plant condition. Assume
that all systems are in automatic,

d, "he glant is in MODE € when a charging pump is sccidentally started
resulting (n the itnjection of (0@ gallions of horic acid inte she RCS.

e The plant i3 in MODE 4 with all shutcgown bank rods withdrawn to the
full out positior whan Jlant temperature is increased bty S0OF,

X8 The plant (5 at 900 F when &) anuidown Sank #ods are w. thdrawn.

e Tre plant Lz at T8 % power when 3 caatrel rod drops 1nto the caore, the
rogctor DDES NOT trip.

tesens CATEGORY @F CONTINUED ON NEXT 2AGE ssssy)

?




SANT_DEERATIONS ILU1DS._ AND PAGE )

| ouesTION %.29 P

[
2. When loading she core (fuallng or retueling) asutran detectsr position
tacimportants, | e 5t cEndérvanl ve wr nanscanservetive Lo lsad the core
Tow ARD the Jetecior”. Soplein WHY, (2.2

o 79 Ui CUeS the rate of gositive reactivity insertion rate affect the
s0urce range count level at sritizalicy™ Euplain WHY, (1.0

(33308 CATEGORY @5 CONTINUED ON NEXT PAGE seses)
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8.0 TU08Y.0F WUCLENR 0ER PLANT DPERATION. SLVIDS. AMD
L vflﬁt
QUESTION T:132 2. 0%

Answer the following questions TRUE o- FALSE.

A

Be

Cs

=

Celayed Neut ONs are MOor? lia@ly L0 @SCAPe roxonanLe riptura than
Eromar nedtrons,

Effective delayeu nautron fraction cranges over core life due o0 the
Jui ldup of Plutonium and the depleticn of U-T39.

Cfiective delaved neutron fraction increases sSver core life,

Jelsved neutrons have a greater @ffect on reactor period after a
TEQATIVEe redctivity insertion than after a positive "eactivity
addi*ian,

(¥sase END OF CATEGORY 0S5 sxess)
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g’&--fii‘-il-§!§l’§t’§- JESIGN, CONWIROL, AND_INSTEUMENTATION PAGE 13
-
MEESTI IN faoB: {2 =)

Answer tne ‘ollowing questicons concerning Lhe Fire Protection Systems.

Ahat device . used to prevent discharge of COZ Into 4n area where
perzonnel are working” (2.5

What 5 an alternate use far tne § Ton CC2 (HP tLrdime enclosure)
system besides fire protection” (2. 50

wWhat mechanism causes automatic "Wet Pipe" (pressiurized) sprinkler
actuation to ocecur® (2.50)

“ow  (what mechanismis)! 15 the operator not.fied of &an automatic
4ctuation of an individual “"wet pipe” sprinkler s/stem” (1.e®

(eRes s CATEGORY 26 CONTINUED ON NEXT PAGE shess)
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€. . 7LANT _3YSTEMS CESION, CONTROL, ANE_INSTRUMENTATION FAGE
.

~1%te0 Celow are valves that position in regpc 6@ %o an ESF sigrnal.
ldantiféy the vract signal (515, ClA, or CIB) that actuates the valve
itd whether the valve posit.on, arter ESF actuation: i1s upent 2r nlused.

4. LCR %o RCP 18 (Tv=1CC-i@28)

15 RECE Letdown (TVU=ICH-T04)

s St Sen 1C Blowgown (TV=1BD-1Q06C!

ds ORS Spray Pump 2B Suctieon from contairsent (MOV-iRS-153B)
2. RCP Sadl Return (MOV-1Ch-%68), 378

#, PFrim Grade wWater to PRT (IRC-T2D)

g+ PIR Vapor Zpace Sample (TV-155-112A1)

h. Toclant Crarging System (MOV-~ICh-289!

re Maln Tungenser Alr Soect Vent (TY-Ii1sV-1804a)

1+ Bl Tank tc Colg Legs MOV-1EI-84670C)

(sunss CATEGORY 26 CONTINUED ON NEXT PAGE stsss)
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SUEETION &.,94 1200

Answer the rollowine guestions regerding the Control Araa Ventilation
Syitens,

1

[+ 1

ign cdscentraticons of WMAT jJar will cause Contrnl Room Srassurization

ALr Compressor (1vS-C-3) to tripg, (2.5

How MARY compressed air Ltorage tanks, as a4 moimum, are nesded to

e Zidpply the Contral Room with (20 percent 4Q3 scim) of its required air

L]

supply Quring a CIB isolaticn, 4ang origfly explain WHY the 400 scém
ilowrate 1¢ required, (1.0@)

What compgonent serves as wMergency Dackup in the esvent of a loss of
refrigeration capability of the Compressor-Tondenser units, 1VS-E-4A or
BT (2.5

Yavae CRVEGORY 26 CONTINUED ON NEXT PAGE sssan)
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, JESTION 4,85 2+ 69 .

4 Cressurizer pressure transmitiers (PT-4%5,4%4& and 457 orovide six (&) :

g funictions 1n adoition O ingication on BB-Bl., List +gur (4Y of those
NCtians, (1:56Q8) |
|
> Jefore entering sclid plant uperations LHe low Dressure Overpressure ‘
droftection systeém s reguired %o bHe snabled, What congitions will
| dLtuate the annunc.ator to alert the aperator that the averpr essure
- protection system has rot seen enabled. include any applicable
f :etpeinte .7 your answer, 1.00) |

(enans CATEGORY 26 CONTINUED ON NEXT PAUE sxass)




Yu__CLANT SYSTEMS DESIGN, CONTROL, AND_INSTRUMENTATION FAGE 17

BUESTION 5,02 (2, 20

The -mactor ls operating at 4 steaay state 25% power, all conirol systeme
ariz .r automatic, Turbine leoac 15 lLicreased to 12@% and the controlling
3t2am pressdre detector for #]1 S$/3 sticks a4t the 25% wvalue, Erplain

Wik ang why Lhis will efdfect Ml steam ¢enerator laovel sasume nQ
operator dction. Continue your explanation to steady (.ate conditions or
glant trip, State any assumptions made.

(sngne CATEGORY Q6 CONTINUED ON NEXT PAGE #stsw)
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e, =y . - ‘ o 20 - mrhe
wer he - -erning the F4CSOr protect N =3 ang
- i 5
aered SyYy3Lem ’J:ﬁ.'.
- o T =
y z i30.3ted Dy a4 sSarely jecric 2.5
‘ -
LigNasi

nat fungtion does P=10 zerform celow its setpoins (@.39
Ahat sccigent s each of the ‘olliowing trips designed to protect
igdinst and can the trip De bypassed/bBlocked” Specification of auto
Jroomanual s not required. (2.00)
i« FPower range high Positive Neutron flur rate trip

. rOSWUr: S er 1gh wat ] !

‘e Fressurizer low pre

&

sure rip

(assny CATEGORY @& CON "INUED ON NEXT PAGE sssan)







The fellowing rElate 1o the awxilliary fseawater syatem,

ia what are Wy af the si Lerngitiones trat will start the elegctric driven
W pumps (FW=-P-JA& anC IB) (1.00)

=~ P What four conditione will prevent auts ctart of the electric dgriven AFW
pumps (FW-P-IA AND I8 (1.00)

Ca fuxililary feed throttle val ves, MOV-1FW-151A,B,C,D,E,F receive AUTO
oen signals from what iomponents? (9.5

d. DBrierly explain how, when uning the dedicated AFW pump (FW-P-4), feed
3

"low and zteam generator level compongnt and Isvationi(s!! are
contralled, ‘@.5@

tasnes CATCCORY Q6 CONTINUED ON NEXT PAGE tistas)







GUEST ION

" whnadi
snal 1

L 1 what

s what

N T Sr—

T.B81 K od

arg the tWwo redsdcns or stopping 4ll RCP's iIn the case of a

nreak OCAT

1% the definition ¢ adverse contailnment zondititneg”

.6 the reason

Jof

npecifving citferent process parameter

(esees CATEGORY @7 CONTINUED ON NEXT PAGE wssas)

(1.0
(1.0

values

«Ngder ddverse containment versus normal containmant conditions® (9.950)
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$a. ISUCERURES - NORMAL, GBLUSUAL, £VERGENCY_AND PAGE 24
L 431508 4

QUESTION 7,33 (3. 28

i

Nower the foliowing concerning the EO0Ps ang Status Trees rules of usage.

Ay e dOES LHe Cperator “nNuow 1§ the sequential perrormantce of subtasks
wilhin a grocedure (3 ~equireg” (2.5

B. After e tering E-0, WHEN dces monituring of the STATUS TREE's beg
Liat two circumstances. (1.00)

e MOW 1% 4 particular task that nust De cocmpleted before
proceecing to the rext step i1dentified™ (.50

de  Wnal L2t.0n 1§ réquired Lo Be gerfarmed (¢ wihille gerforming 4
Furttional Recovery Frocedure (FRP) that addraesses an Orange terminus
for Core Looling an Orange termiiug for Heat Simk (8 wncount ered.
Sriedly explain your answer. (1.90)

(sases CATEGORY @7 CONTINUED ON NEXT PAGE sasen)




-Z.JORMAL, QBNORMAL, EMERGENCY AND PABE 2%

DUESTION 7.24 (2.8

Angswer the following guestions concerning £33, Steam Cenerator Tube
Fupture,

A

A4 NOTE pricr to step 4! alerts the cperator o run RCPs in crder of

priority, What (s the REASON +or the preferred order oé RCP gperation.
Be _UPECIFIC. (.89

Step 41 tells you 0 start a RCP i€ none are running. It also tells
the operator that, prior to starting the RCP, the pressuriier level is
Lo Lbe raised to greater than 654 (FQ% adverse’ and subcooling is to be
increased, Dased on core exit Tcs, to 25F plus subcocling listed on
attachment T, 4nat are the BASES fur these requirements and WHAT could
oCidr | F these actions are not Ltaken prior ta starting the RCPT  (2.0@)

‘eener CATEGORY @7 CONTINUED ON NEXT PAGE ssssa)




’2---2 QGE?QPEQ--.- RMAL, ABNIAMAL, EYERGENGY AND AGE 24

TAOTGLEEICAL CONTRLL

QUESTICN 7.23 AN

Answer tre following dusstions regarging FR-S1, Resgonse o Wuclear Power
Borer 341 on/ATWS,

what are THREE ‘2) irdications that @ trio HAS gorurraed” (8.75)
Khat L3 the Dasis +or tripping the turbine. (2.5

Why 18 trigping “he turbine within ID secconds important for an ATWS
colncident with & loss of norma) feedwater” (2.5

“hat 4ctiors are reQuired under 1mmediate 4ction step 6, Initiate
Emer gency Boration af PRED (1.9

(s88s8% CATEGORY Q7 CONTINUED ON NEXT PAGE sssas)




5 Lu QPVERNAL, ENERGENCY_OND
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-

QUESTION 7.02s 1220}

In ECA-Q.i, Luoss of all AC Power Recovery Without S! Reguired, Step 16&

reguires the operator Lo veridy ratural circulation, wWhat FIVE (3)

caramaters anc the.r asscciatec indizations/irends woulid bae checked by the
1 operatar”®

S ——

(esann CATEGORY @7 CONTINUED ON NEXT PAGE ssens)
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—odS=SRDURES - _NORMAL, ABNORMAL, ZVMERGENCY AND aGE T2
T e
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.
N A e T o
I 8 .J.Q . &
. » p - - e g aohia | s B8 - P - - £
INGwEr “hio 2L4iONING QUBSTIOND whglee- 1 LNG FHE~M, ts Responae o Liss of
SaC Y pat O
4. that s the rgason for the Cauts reteding the first t20 which
tate tREL ¢eef flow shbuld 2t LUe establisned o any faulted steam
S 24 — [4 o P » -~ 5 -
sdngrater If a8 non~“aulted =26 .5 avaitlable, (1.20)

o
e
-
]
n
i
i
9
L'
o
|
T

operator stop all SRCPs |4 NO (eged flow can be (L. 0M

etablisned. WAt 14 (he r2asg tor NS

J

. What 13 the reason ‘ar the Taution presceding step 19 which states (€ |

g -
N3 eyl JIrans % 21 gt 2@ faget e Sl ayastem showuld Le aligned
) g Lwg recirsiilat: Gang ES-1.3. ‘1.,0®

(a8¢as END COF CATEGDORY 27 stssy)




-
¥l

1312671vE CROCEDURES, CLoCITIONG, AND LIMITATIONS PAGE 2

STI10W S.01 2. A8

d¥k

The plant |s cperating a4t 73% power ang tnz latost leax ~ate Zata showot

13 2 GFM « Corrented RCE leakage rate

bem OPM - Lepstage Nnts the Pressurize- Relied Tank

1.2 GPM - Leakage into tne Primary Drains Transfer Tank

2.4 GPM -~ Leakage through S1-23, RCS Loop A, cold ieg isolation
(Previous leakage rate was l.& GPM)

2.8 GP™M -~ Total primary to secondary leakage

4.2 GPM - Leakage past RCP seals

What RCE leakage limits, ¢ any, Save been exceeded”™ PFefer to attached
Tecrnical Specifications., Tihow ALL work amd STATE any assumption.

‘e%s8s CATEGORY 28 CONTINUED ON NEXT PAGE sssay)
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GUEET ION

VPS5

RANl 3l 0nTIvR CROCERURE S, SRNRITIONS, oY

‘3-@: ‘JouaJ

PM 1/2¢48.2 discumses THREE (2) sypes oF 3tatus Boaras/erints

RALNTAIARG (N TN control Foom,

«i3T the T types 2¢ zontrol room statue boarda/prints, (2.7%)
BRIEFLY discuss the FRIMARY PURPDSE of wach. (1.3

LIST the persen's) riesporsible ftor updating (raintaining) cach
~ontrol rFoom status bDoarc/print, 2. 7%

(Sxs28 CATEGORY Q8 CONTINUED ON NEXT PAGE stsse)




Va. 2RUIVISIRATIVE CROCERURES, CONRITIONS, AND LiMITATIONS PAGE I3

STl N
UREY

Ugin
evEn
:I

.

)

L=

- 4 o e S |
. I »-»z-

g the EPR/Implementing procedures providea, classify the ol lowing
tee LConsider wach separatély. For 2acnhn event STATEW

Te classification

The Justifigation fur the classification

The Tab No. of the [mplementation grocedure

Quring a4 routine surveillance of the No. | Emergency Diesel Generator
9n your ahift, an electrical taultl caused a fire in the output br eaker,
The oreaker cannct be repaired for at least 28 hours, (1.0

Sremistry has iyust reporteo the folicwing Steam Generator t.em
microcurie/gram Dose Equivalent I1-121 activity levels: (A, 0.13
mierocuries gramy 18, .09 microcuw tes/gramg 1T, 2,10 microcuries/gram,

sEsss CATEGORY 28 CONTINUED ON NEXT PAGE sssan)
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‘3;. ~-RUANISTRATINE TROCERUAED, SUDITIONG, AN . 1MITATIONS PAGE 3

CUESETION 3,04 (1. B0

YSu sre tne Sn=guty Nuclear 2hift Fuperviseor, The RS 1s a4t normal Tave
Wikt 4 Reattor Startup ADOUL LO COMMENLE WHEN LHRE MALNCENANCE +Ooreman
inForms you that the 1A containment Yydrogen Recomainer ‘ailed (%ts sin (&)
MONEh Surv@l Liance test., e pstimates that he may Be able tc repair the
WLE an LT hours, He alun roted that the 1B Recombiner passed 1ts
Survetllance with ro proplon: WHAT Impact, (f any, wii! this rave on the

Biant start-up and why,

(48088 CATEGORY @8 CONTINUED ON NEXT PAGE seuas)




"Ba ACUINIZTRATILE DROCEDUDES, CONDITIONS, AND LIMITATIONS

QUESTION B.25 L2 70

Answer the ‘oliowing questions conserning "Dperating Shift Complament end
Funct.gns” as discussea i1n BVPS OM CHAPTER 48, Proceaure B,

4. Tre plant is operating at [0T% power, you r@ the on-ahidt shift
fepervisor, Your NCO has Leocome sericusly (1l ang you have sen* him to
the raspitaly Can the glant continue to operate” [f so, for now !20g
and under what conditiuns/guidel ires, (1,20

S. Who has the authority to restrict access to the gontrul room? (2,3

Cs  wimt four (4) of¢ the seven (7) people that shall be granted access to
the control room regaruless o6 the situation, (.o

‘assss CATEGORY @8 CONTINUED ON NEXT PAGE ssssn)
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QUESTION 2.28 (.42

Arswer the following questions concarning Control 06 Operating Procedures”
A% Jiscussed in BVPS QM | /2,48.2 B,

A

Iy o

Leger what congition can & On Thpe Sgot Cperating Manual Change Notice
CMCN) Se made to an EOP anc WHO makes that 2ecisicns, (0.8

ARG MUSt PRrOVe 4 proposed OMON that affects & procedure usad on both
unite? (2.82)

How long does CSC and the Plant Manager have 0 review «nd sgprove on
the spot thanges made to operating procedures” (@,

e long does 3 DMEN remain 10 pffect after approvail Sy the Plant
“anager” €.40)

(88888 CATEGORY 28 CONTINUED ON NEXT PAGE etasi)
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DARANIZIZ0TIVE RROCERURES, GEVDITIONG, OND LIMITATL

S IE - -

5 PAGE 37

e}

gCaw dance with OLC SAP Chapter °B (arovideq) determine for each of the

dOWLMmY wvented

b
v Rual responsible 1o making the 1al netification,

Type f report required and time frame (eg. IQ day special report),

-

& ragean foreman has Jnfarmed you that through a valving error the
low levael waste dratn tank contents, which were supposed 1o 5@ pumped
te the high level waste drain tank, has been dischargeo directly to the
2aling tower Diowdown via the effluent filters,. HMe alesg states that
lthough the level of activity dig not exceed two times the 10 CFR 20
vimit he hag informed the state department 2Ff environmental resources.
(.o

da @re Lhe NG5S ang have Just Deen indormen trFat & fonstruction greup
AOrking Just ofFf site has Jamaged the ENS phone line, Repairs are
gipected to take eight (B) hoyrs, You test the ENS line and (t does

at wark, (2.7%)

safety Injection Tank S1-TK-1A has develoned significant backleakage

trom the RCS. As the NSS you have decided to close 1ts discharge valve
and declare S1-Tk=-1A incperable. (1.3

(essns CATEGORY 28 CONTINUED ON NEXY PAGE +#928)




B LBRZINISIROIICE BROCERURET, SOMOITIONG, AND L IVITATIONSG

DUESYION 3.08 Cos S@)

it wgn discovered today, Auguet (7. that 4 Dievsel Sonerator MONTHLY

serfarmed on July 3, Juny &, and May 4, 1988,

Ie thie Diese! Generator cansideres cvperabie”™ E«plain your arswar
apalicatle criterie used to aetermine cperability,

(ssnss CATEGORY 28 CONTINUED ON NEXT PAGE sssas)

FAGE 38

Bur vl liance Lhat wads due o Thursday, August ¢, was acttually peréormed on
Feiday, Auguit 12, This surveiliance aver the last three months haa Deen

and the




'!.a..-QR:.LM5.’5&3.‘;!5-25992’:9955&-; -=SNRITIONS, AND LINITATIONS PAGE 1%

QUESTION 8.2" (2.7

Answer Lhe +ollowing Questicons zonzerning Conduct of Cperations as
discussed in DVPS OM 1/2,48,1, "Dperatiocns Srift Rules of Practice".

de  Whatl 1n1tial oRerator aCticna shoulc De taken 1f an instrument or

i control appears to Se operating improperly.

ar centrpl™

n
-

certain action to grevent/pratect the station, What action is

Erotected:

(easss CATEGORY 28 CONTINUED ON NEXT PAGE ssass)

U How can the cperator check cperadilitys/incperability ©f the instrument

It operabilily canrot pe verified, the operator i1s authorize to take

authorized ang WHAT Lhree (3) i1tems, specificalliy are, t2 bhe preverted/




IR CT . -

')a--.‘?”’ﬂl&!‘.”,}: YR DBCCERLRE S, ZONDLIIONS, AND _LIMITATIONE TAGE 4@
GUESTION K. !R (3. 7%

Answer the iollowing concerning Satety Limits and Limiting Safety System
Setpouints (LESH)

= AHAT are the TWOD (D) Safety Limits ang WHAT parameters must Qe
neNLTOred kD determire 1 f @ Safety Limit has Leen escevded. t1+2%)

“hat is the BASES +or tne LESS rodctor trip setpeint values spacified
in Table 2.,2+1 of the Technicael Specifications” (2.9

What notifications must be made f 4 Safety Limit is @xceeded.
lgentify those notifications that are required to be made within one
Hour or less, 1.9

(48888 END DF CATEGORY 28 sssan)
(EEBENARNARTANY END OF EXAMINATION so. ssadssnnsne)




Thermodynamics Formulas, Conversions, and Constants

3

1 7 o 7 48 gal.

L gal. = 3.78 liters

] lbm, = 454 grams

1 KW e 738 ft -« 1bf/sec
1 KW = 3413 BTU/hr

1L HP = 550 fr « 1bf/sec
1 HP = 2545 BTU/hr

1 BTU e« 778 £y = 1bf

1 atm = 14.7 peia

14.7 psia = 29.92" of Hg
29.92" of Hg = 760 sm of Hg

U e T4 e oV

» / LI

DK = f8/8, * o(2) * d2

hD e AP/ = APV

NPEH = ("“9 - P.‘!) * Vade

" (hP * V)/BHP = AP * V/BHP

hL.u,-ulo"' L '\.’2
¢ b S

-

o Me *(4T/80)
%

4 N . -
« ® Hcpul
8 e fon
§ e VAST
4 = nAlT
) e shet®
-
g ot " OMT - Ty ", ~9
. o
e & b .
- i
KiAm,  koAm, TR A
« Py, +V 2/2; *2.8/8. * Q. "
e | 171 1 ¢ 1 12

"3

katr * L.é

- - .
luxr e 53,3 fr - 1bf/1bm R

se0.172 * 10°% sTU/me - f2° - R
mole = 6.023 » 1023 particles
8, = 32.2 (1bm = £6)/(1bt = or 2
s - (r2 - '1)/1"('2/'1)
8T, ® (2T, = &T,)/1n(aT, / &T))
T v vy
(= +T+2)
by kb
B it & il § Al
4 b 4
hl.-l 3 ;g h,
s 2
s =P /P
v_at ®/(k = 1)

CPR o ’e/’tn o (2/(c+ 1))
Qe (h - h') by IOO!Ihf'

'q

'cyclo " 'not

AE, = g

source

source rstnkasaeurco

C’ - Cv + R/778
Pv = RT

3 3
’lvl - szz

T P, (k = 1)/% v
de b ,
p | :
du = chT
&h o crat

+ PV

2
2va * T3/t ¢ a8/, * ey



: EQUATION SHEET
f « na v o~ 8/t Cycle eofficioncyeNet wWork (out
| Thecqy §In$'

¥ = a9 e oVt 1/2a¢!
‘.IC‘ .-(v' 'V.)ft“ & o
KE « 1/2av’ Ve = v, + at A = AN Aot
?E -~ agh w e 8/t A e ln 2/t - 0,693/t
N o- V‘; 21 i/
AR = 9)1lém (8,3 008)
& d - o I €, ,,(0ff) @ ccccmnnnan
Q = ac, ot Q=& dh (8,2 * &)
. . Iex et
Q = UAaT Q= UA(T,,, - T,.,)
. I el e’
PVr =« W, » T e 1 10°%/77E
P e '.1°.U.(‘l .
e TVL = 1.3/
P =P e
HVL = 0.693/u
SUR = 26.06/T
SCR = 8/(1 « K ,,)
Te=1l.4¢4 DT
CR, = 8/(1 = K,,,,)
A
SUR = 26 _eft CR, (1 = K, 0 ), = CR (1=K ,,),
B - Mel/(1 -K,, ) = CR /CR,
Te (\'/0) ¢ (B = 0)/A, 0] Re (=R, ),/00=8,,)
Te V'/ie=-W SOM = (1 - K, )/K,,,
bo (K, =1)/K, ,, = &K, /R ., ' = 1 x 10" seconds
pow (VTR ) e IB/L e, 1)) A\, ¢ = 0.1 seconds”’
P = Lev/(3 x 20" 1,4, = 1,4,
L = Neo t, ¢, - 1,4,
aT, - T,
LATD ® ~=cimecns
In aT,/87,
WATER PARAMETERS R/hr = (0.5 Cp)/d’ (metecs)
I'gal. « 5.7(% Tbm R/hr = 6 C2/d" (faet)
1 Zc}. « 3,78 liters HISCtLLANIOUI CONVERSIONS
- 7.48 gal. I Curie = X ps
Donotty - 63 lb,/tt 1 ke = 2,21 ‘1bm
bonott; gm/cm 1 hp = 2.54 x 10 BTU/hr
Feat vnpo:tlatton « 970 Btu/lbm 1 Mw = 3.41 x 10* etu/he
neat of !uotou = 144 Btu/lbm 1 Btu = 778 fe-Ibt
1 Ate = 14.7 poi = 25,9 ip. Hg 1 inch = 2.34 cn
1 fe, B,0 = 0,4338 1bt/in P e (9/5%C) + N2
*CeS5/9 (' - 02
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FRACTION OF RATED THERMAL POWER
REACTOR CORE SAFETY LIMIT . THREE LOOPS IN OPERATIO?‘i
2-2
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REACTOR GOCUANT SYSTEM
OPERATIONAL LEAKAGS - --

LIMITING CONRITICN FOR CPERATICN

1.4.6.2 Reactor Coolant System leakage shall be Timitad to:
1. No PRESSURE SOUNDARY LEAKAGE,
B, 1 GPM 'NIDENTIFIED LEAKAGE,

. 1 GPM total primary-to-secondary leakage through all staam
rmnton not {selated from the Raactor Coclant System and

Q0 gallens per day tnnugh any one steam generater net fsolatad
ys

from the Reactor Coelant tem,

d. 10 PM IDENTIFIED LEAKAGE from the Reacter Coclant Systam, and

«. 28 GPM CONTROLLED LEAKAGE at a Reactor Coolant System
pressure of 2230 <20 psig. _

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

a.  NWith any PRESSURE BOUNCARY LEAKAGE, be in at least HOT STANDBY
within § hours and in COLD SHUTDOWN within the next 30 hours.

5. With any Reactor Coolant System leakage Eour than any ene
ef the above limits, exsluding PRESSURE NDARY LEAKAGE,

riduce the leakace rate %2 within limits within 4 houyrs or B¢

in at least HOT STANDBY within the mext § hours and in L3
SHUTDOWN within the follewing 30 hours.

SURVEILLANCE RECUTREMENTS

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

a4. Monitoring the containment atmosphere particulate and jasacus

radioactivity monitor at least once per 12 heurs.

BEAVER VALLEY = UNIT | /4 413

139
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SURVEILLANCE RECUIREMENTS (Cantinued)

d.

Monitering the containment sump discharge at leass once jer 12
hours.

Measurement of the CONTROLLED LEAKAGE to the =eacter csclant
plmp seals when the Reacter Coolant Systam pressure i3

2230 » 20 psig at least once per 31 days with the medulating
valve full open,

Performance of a Reactor Coolant System watar {nventory balance
at least ence per 72 hors during steady state cperaticn, and

Honitoﬂn! sha redctor head flange leakeff temperature at Teast
onca per 24 hours.

SEAVER VALLEY « UNIT 1 /4 4-14
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R R TION VALVEYS =+ .

CIMITING CONDITION FOR QPERATION

3.4,6.] Reactor coolant system pressure 1solation valves sha)) e
goerational,

APPLICARILITY Modes 1,2, 3 and 4,
55;110:

1. A1 prassure fsolatfon valves 11sted fn Table 4.4.7 ghal!
¢ functional as o pressure fsolation device, excapt as
tpecified 1n 2. Valve leakace imall not exceed the amounts
indicated.

« In the event that inteerity of any pressure isalation valve
specified 1n Table 4,423 canrcet de demonstrated, reactsar
operation may continue, provides that at least two
va'ves n each high pressure 11ne having a non-funstiona’

valve are 1 1nd rnTafn fn, the mode corresponding to the
fsolated condition,'d)

3. 1f Specification 1 and 2 cannot bde met, an orderly shyutdown
thall de fnitfated and the reactor shall be in the cold
shutdown condition within 24 hours.

“. The provision of spectfication 4 0.4 fs not applicaole “r
entry inty Mode 3 or 4, .

"7Hotor operated valves shall e placed in the closee ~vtiy ian
suppltes deenergized.

18 Powe:

SEAVER VALLEY - UNIT S LT Order dated 4pri) 20, 198!




REACTOR T SYSTEM
SURVEILLANCE REQUIREMENT

(a) A valve 1istes in Tad!
4.4.6.3. Period! K " " each vaive 11stes e
s B 3501’. g"acé3‘§11|nod pricr to entering Nede 1 after avery |

time the plant {s placed 1in the c¢old shutdown condition for
rafueling, after each time the plant s placed 1n a cold shutdown
condition for 72 hours {f tosting has not Deen accomplished in
the precedding § months and rrior to returning the valve to
service  after  maintenanca, repafr or replacement work iy
performed.

44632 wWhenever integrity of a pressure 1solation va've 1isted n Talle
4.4-3 cannot be demonstrated the integrity of the remaining valve
n each Aigh pressure 1ine having a leaking valve sha!! 2e
determined and recorded daily. In agdition, the positicn of the
other closed valve located in the Nigh pressure piping shall e
recorded da'ly.

(&) To satisfy ALARA requirements, leakage may be measured ingirectly (as
from thc performance of pressure findicators) 1f accomplishes i»
Accordancy with approved procedures and supported Oy computations
thowing that the mathod s capadle of demonstrating valve comp!iance
with the leakage criteria.

REAVER VALLEY = UNIT ) /4 4140 Pragr/dated/ Apri) 22,102
AMENDMENT N0, 100



TABLE 4 .4.)

AEACTOR COOLANT SYSTEM=PRESSURE [SGLATION VALVES

g 2 ) (s
awabdle Leakace

S
.

arM
P

OO

PN

P

[T IV ]

o O

4PM
3P4

§.0
§.0

| L] - '
Leakage rates lets than or equal t0 1.0 gpm are considered acrentadle,

veakage rates greater than 1.0 gpm but less than or equal %o 5.0 gpm
are considered acceptabdle 1f the Tatest measured rate Mas not exceeded
the rate determined Dy the previous test by an amount that reduces

the margin between measyred Teakage =ate and the aaximum permissidle
rate of 5.0 gpm by S0% or greater,

Leakage rates greater then 1.0 gpm Dut Tess thanm or equal %2 5.0 gpm
ire considered unacceptable 17 the Tatest mearured rate excereded the
rate determined Dy the previous test Dy an amount that reduces the
margin Detween measyred leakage "ate 37d the maximum permissidle rate
of 5.0 gom by 50% or greater.

Leakage rates greatear :han 5.0 gpm are considered uymacceptadle

.-

Minimum test di*%erential pressure s™al!




J:. . JTHEORY OF NUCLEAR_POWER_PLANT OPERATION, FLUIDS, AND PAGE 41

THERMODYNAMICS
+ ANSWERS -~ BEAVER VALLEY 182 -88/08/17-BRIGGS, L.
ANSWER s.01 (1,99

a, 4000 gpm x AQ min/hr x 1 cu, ft/7.48 gal x 1| 1b,/.01466 cu.ft
= 1930000 1bs/hr .33
Q@ = mcidelta~T) = 1930000 1bs/hr x | BTU/Ib-F x B F = 15440000 BTU/N"
(e.3)
Q/7(3413000 BTU/hr/MW) = 4,52 MW (0.3)
4,592 MW/2692 MW = D,.17% power(0.3)
No, it is not removing all decay heat (0.3)

REFERENCE

BVPS Thermodynamics Manual Chapter 3
. BVPS LP-TMU-3 ED No.7

BVFS System Description Chapter 10 r '
L KA 191006 K1.03 2.3 193007 K1.08 3.4 x4
‘g“ 1910061103 193007¢108 voo (KAS) éﬂﬁj{ja;

> ¥ i .(' e a# p 1 . :1‘ E _._. "
1‘. ANSWER  5.02  (3.00) . i g‘I!IﬂIlE;;.

Kefdél = 1/7(1 - rhol)
reffl = 1/(1 = (-2.04)) = D,9615 (e.s53
CR1 (1 =~ Keffl) = CR2 (1 - Kefétd) -
100 (1 -~ D.961%) = 132 (1 -~ Keté2) Kefdd2 = 0.9709 0.9
. rhos = (B.9709 - 1)/0.9709 = -2.03 1e.%)
delta rho = rhod -~ rhol = -0,03 ~ (~0.04) = 0,21 = 1002 pcm (0.5)
td. oG
Boron delta rho = ~13@ ppm x ~1@ pem/ppm = 1900 pcm ﬁ,m
a5 renon delta rho = 1000 pem -~ 1500 pem = -500 pem &m‘ .
B orererence 10 & Bt
v BVFS Reactor | y LF EQ 4.1 ang 5.1 " i
BVPS Rx THEORY TEXT Pgs 43 thru 45 Ch, § e R
L\ KA 001000 K3.20 3.8 192003 K1.02 2.3 :
201000K%28 192002102 ces (KA'SY
Q xR
. MR T R R e o




reased

=.."’“ »
+ ) . g \ " [ e more
NeUtrons are thermalized due to denser moderator ard siNnCce

A ) v absorber, the o babi 1 t of absnrption

y

ncreases (B,

Delta boro wren become negative (0.2% jue tc xnc.rom
n S S

ompetiti f eutrs @ poison atoms (0. 3).,

veita Deron worth becumes morea negative (0.45) due to re
boron concentration from MOL to EOL (9w 9).

Negative reactivity caused by the bulldup of Xe and Sm (0.9

BVFS Reactor Theary Manual Chapter B, p 34, Sy 37

LA QQ1000 KS5.20 3.2 001000 K5.28 3.8 201000 K5.30 3.1
BVF Ry THEORY LP EO Para, B.1

-

Q1200520 221000Kk528 221000KS30 192007104

'@ Stuck rod » uld be worth more (0.5). Reagtivity worth is )
, portional to che relative flu iquared (0.9%) ., Fur a dropped F
the flux is depressed adjacent to it (0.5 whereas 1§ the same
' L P wWere I1nserted, i1t would be .KP
in the rest of the core (B.85

~ wWet, while the Lther

a much P»lgh.l ‘lkll th." l}'ﬁs ‘lll‘
ENCF

Kx Theory Manual chapter & Pgs. 1416
} AP0 EX1.07 3.8 00000 Fr1.0% 4.1 192009 ¥1.0% 3.1
QABQAIK1IPS QVALI Lk 105 1920001035 vaa LKA'S)

L
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#a... HEQRY_QF NUCLEOBR_CQWER ELANT QFERATION, FLUIDS. OND

" HANSWERS - BEAVER VALLEY 1%2 88/08/17-BRIGES, L.
ANSWER .05 (2.80)
Ll T
d . Fer, $luld temp. 18 much lower in cold S/D which increases the d.ﬂl"
of the liquid [(@.5), Level is determined by a comparison of height

times weight (density) of the pressurizer fluid to that of the _
reference leg (0.5) (which hasically remains constant), Since the |
water is more dense the indicated level will be higher than actual .
level [0.97, .

b The steam bubble expands which causes the press, and temp., of th‘f{
space "o start to drop (@.5), When this happens the fluid lt‘t
liquid steam interface is at a temperature above Tsat for the B

pressure and 1t will flash to steam (0.5), This tends to hold

up C.. 3]
REFERENCE =X
EVFS THERMO TEXT Pgs.%,8 & © ‘
BVPE LP-TMO-7 No. S & 3

FA D11 200 K4.87 3,2 010 000 KS.01 4.0 193 001 K1.23 2.6
210000x501 211000K407 193001K183 .., (KA'E)

ANSWER 5.0 (2.00)
= : V‘S-’I}p"
v e L3 x 2.3)..3 = 4.1% of ful)l 4flow.

Mair tain heat sink [(0.251. To maintain theramal driving h‘i‘

Maintain coolant inventary (pressurizer level) [@.2%5). slues o
prevant formation of vapor pockets in the system (0.251. .
. Maintain subrooling (SOF 14 possible) [0.25). Preve.is s
binding OQ»C’IQCH! loops (@.29),

REF ERENCE
KA 19T BO8 K1.23 4.1 002 1% EX1.01 4.6 OO0 05% £A2.02 4.4

.
g
-

vos LKA G)




| ' ) { ! Prens andg '
LHANGE \F SPRAY 16 BALANCING

' A N Al

AL Quality

C. Limits DNBI Q@ 1.7 or greater (fo. normal
incidents) (2.4)

0

L fdo

temperat

there will be no change in hot leg
e an indication of power (D.4].

no20e0

5.08 (2.83)

Increase (@.9@ points eact
increase
chanoe

O CNRa gye

REF ERENCE

BVFS Rx THEDRY LP REACLIVITY BALANCES Fara, 9.1
BVFS Rx THEORY TEXT Pgs 10 thru
KA 192 002 Ki1.34 3.9

192002114 sas (KA'S)

¥ i
/

-

Ut Ccoe

HEA TS o,

WD COol s

ps and

e 14 _Th
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' CHERRY _QF _UJCLEAR COWEE CLONT QPERATION. FLUIDG, _AND PAGE 49
ZHEER ‘QQLJEU;:&
3 NGWERE -« BEAVER VALLEY 182 -B8/08/ | 7-BRIGES, L.
!-3‘0
ANSWER .09 ahnuu,
Non~consa@rvative [0.9)
A8 the core 1s loaded toward the detector the detectur oecomes
sonmnated by core flux [2.5) and does not 3ee changes due to =l
subcritical multiplication until 1t overcomes the background core Olux
£ . . '~
2.5 lurrr-Iwtr:wu?!!TBn'?v‘Tc,'17!Fw?u!-r-'-tto-tn-t-tut- ’“&hb"
L =18 l“| »
3L
e The faster the reactivity insertion rate the lower the count rate at
sriticality L@,.5) Jdue to the reduced time for subcritical
multiplication (0.5, "
REFERENCE

BVFE Rx THEORY LF PARA. 5.1 AND PG.19
EVFS Rx THEORY TEXY PG 47 and 49

KA 1

D1ITORSKTABS 1?2006k 104 v (KA'S)

ANSWER 3.10 (2,08
as False

Lo frue

s False

d. True

REFERENCE

BVFS Rx THEORY LP PARA, S.1

BVFS

KA 192 003 «1.07 3.0
19200107 o LEA'S)

52 0068 K1.04 3.8 015 200 vS.06 3.7

Rx THEORY TEXT Pgs. 11,12 & 17
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2. CLONT_USIENG_DRESION, CONTROL, ONR_INGTEUMENTATIQN

INGRERE -~ BEAVER VALLEY 1422
3. s CI' ‘0
'« 3 Clﬂ 90
¢ 8 CIA h.
d Q Ci» i
N g ch I+
AEFERENCE
BV-1, «h. 47, Tadle 1

A LEI000 AZ.21 4.2
BVFE LP-S06-47.2 EO No. 4
192004701 cos (KA'S)

ANZHER 6. 04 2.0

a. Carbon Monoxide (0.5)

b, Four (4) tanks (0.%5)

To maintain a positive pressure in the control room [0.95)
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G ZIN=18) = 38rem (jfetime axposure allowed (9. 23%51
titatime O date = TI0R@ aros 700 mrem - II7TO0 orem (B.29)

ratal lifatime avallebHld 5002 mrom TET0Q mram = 1700 mrem [B.2%93
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H79mrem/hr gamma + ASQmrem neutron = L1 2%mrem/he total (8.2%)

By man can persorm taek.(2.2%]

any o at 0.9 eagh)
o JLarry a rediation momitoring instrument which continucusly indicates
duoas +ate 1n the araa,
<Carry/wear a "adistion msunitoring device which integrates the dose
Abe and alarms at 4 oreset value.
vBe accompanied by a gqualified individual who 18 equipped with a
radiation manitor 1ng Jdevice,

: !‘rf;|V\,,
fi 194 0 K1.03 3.4
s LP-RC-@1 EQ ?. sy =7
19 ‘a@l’ ]m" ao-v A.l’ }
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10w whort=lived fiseion products o decay CB.91. The 130 hour

| IoCaY Lime 16 used Iin Yhe acclident analvsis (0.17.

1. Ta #nsure sufdiclent coeling capacity to remove decay heat and
MALNLALN The reacyur e ‘han 140F ag requiregd ao Lthe rerueling
node (0B, 5],

To maintain sufdficient circdlation ty winimize the wfiects of a
boran dilutian incident and prevent boron statification [0.%).

v To ensure the depth is sufficient to remove 99% of the assumed 10%
udine gapg activity raleaved from ¢ ruptiure of an irradloted fuel
assambly (0.5} The 2L feet ot water is used in the scgident

analysis (0.1,
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v Resstablishment of feed flaow may result in thermal and/or nechanicel
shoclk ta the tubes that gould result 1o leskage or tube rupture (..331.
[f this occurrea inh a faulted S0, leakage through the tault could
be controlled until the fault was corrected £0.371. Feeding to a
faulted 86 would allow cuntrel of the release x4 tube lesakage
weowrs L0333,
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¢ 18
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C« 1 hour raport (No.127) (0,28
NEB/NSOF [8.25)
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Helieve the instrument (@3] Respond conmservativaly [0.21 o allow
Antral Lo take dStion LF o in the coosprvativa ant safe direction £0.33.

Do Dy zomparison with two fodundant instruments reading the same paraneter
Nal agren with each ather (@,3).

e Ay action necessary [0.31, including trigping the reactor (3,32, tos
1. arevent gxceeding a T8 aafety limit Q.3
J. protect station persaonnel (8,7
1. Fravent damage to station wauipment (@Q,7%3
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