ENCLOSURE 1
EXAMINATION REPORT - 50-325/0L-84-01
Facility Licensee: Carolina Power and Light Company
411 Fayetteville Street
Raleigh, NC 27602
Facility Name: Brunswick Steam Electric Plant
Facility Docket No.: 50-324 and 50-325

Written, oral and simulator examinations were administered at Brunswick Steam
Electric Plant near Southport, North Carolina.

Chief Examiner: %ﬂ#’ 2/ [
) ate Signe
Approved by: W/Mulw I 1//

uce K. Wilson, section Chief 6ate4§19ned

Summary :
Examinations on November 12-15, 1984

Written, oral and simulator examinations were administered to 15 candidates, 11
of whom passed.
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REPORT DETAILS

Persons Examined:

SRO Candidates: RO Candidates:

M. A. Magill M. A, Barton

H. D. Wall R. C. Godley

L. G. Zimmerman R. G. Long

R. M. Poulk M. Polischuk-Sawtshenko

J. B. Raines

J. C. Reinsburrow Instructor Certification Candidates:
M. A. Schall

E. A. Bishop C. A. Casto

J. P. Dimmette, Jr. L. J. Sosler

Other Facility Empioyees Contacted:

*J. Chase, Operations Manager

*P, Hopkins, Training Supervisor

*T. Backes, Sr. Specialist - Simulator Support
#*N. Stewart, Sr. Specialist - Operatur Training
#*S, Morgan, Sr. Specialist - Operator Training
#¢D. Shaw, Sr. Specialist - Operator Training
#*G, Barnes, Sr. Specialist - Operator Training

#Attended Written Examination Review
*Attended Exit Meeting

Examiners:
*J. Munro, NRC

S. Guenther, NRC

K. Brockman, NRC

J. Kvamme, EG&G

T. Morgan, EG&G

*Chief Examiner
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3.

At the conclusion of the written examinations, the examiners met with

facility representatives (identified in (1) above) to review the written
examinations and answer keys. The following comments were made by the
facility reviewers:

a. SRO Exam

(1)

(2)

(3)

Question 5.1 - The question deals with four statements about LHGR.
The third statement said that the LHGR 1imit decreased over core
lifetime; this is not true. According to Technical Specification
3/4.2.4, the LHGR limit is 13.4 kw/ft for 8x8, 8x8R, P8x8R, and
EPSxBR fuel assemblies. No limit change is addressed for core age
or LHGR,

The test question should have two possible correct selections:
a) The answer dealing with 2200°F fuel temperature.

b) The answer that says that the LHGR 1imit decreases with core
age.

Resolution - The LHGR "design 1imit" for 8x8 fuel is 13.4 kw/ft
as stated in BSEP Technical Specification 3/4.2.4 and in the BSEP
"Core Parameters and Thermal Limits" study guide. This “"design
limit" is not dependent on fuel exposure. The LHGR "Safety
Limit", as defined in the BSEP study guide, corresponds to 1%
plastic strain on the cladding and must always remain greater than
the "LHGR design [TS] limit + delta LHGR of worst transient." As
stated in question 5.1, choice (c), and confirmed in the BSEP
study guide, this "Safety Limit" does decrease with fuel exposure.
Consequently, no change to the answer key is warranted.

Question 6.5 - The question deals with what signals will give a
Group I isolation in startup with reactor power at 5%.

Answer "A" is most correct.

Answer "C" could be correct if the bypass/test switch is out of
bypass in startup when reactor pressure is greater than 500 psig.
Reference Technical Specification 3/4.3.2.

Resolution - Technical Specification Table 3.3.2-1 and Facility
Drawing No. 791E401RL confirm the accuracy of the above statement.
The answer key has been changed accordingly. This answer was
derived from facility-supplied System Description No. SD-12. The
SD should be corrected to reflect the existing plant conditions.

Question 6.9b - The question deals with the method of minimizing
corrosion in the vital service water header. Your answer stated
well water lay-up as the correct answer. Recently, the plant

completed modifications which bypass the isolation valves around
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(4)

(5)

room coolers and allow a constant flow through the system.
Reference Plant Modifications 79-232 C & D and Plant Drawing
9527-D-2537.

Resolution - Plant Modifications 79-232 C & D and Facility Drawing
No. 9527-D-2537 confirm the accuracy of the above statement. The
answer key has been changed accordingly.

Question 8.1 - The question deals with valve line-up verification,
A recent Plant Operating Manual change extends the time of the
last valve line-up done from one year to the last refuel cycle.
Reference GP-G1, Revision 95.

Resolution - Revision 95 of procedure GP-01 confirms the accuracy
of the above statement. The answer key has been changed accord-

ingly.

Question 8,11 - The question deals with who holds and controls the
keys for high radiation areas in excess of 1000 mRem. Technical
Specifications reference the Operations Shift Foreman and the
Radiation Control Supervisor. AI-40," High Radiation Area Key
Control," also references the Shift Operating Supervisor or Shift
Foreman for operating personnel; the Radiation Control Supervisor
for other personnel.

Resolution - The E&RC Manual, referenced in the original answer
key, did not indicate dual control of high radiation area keys by
the SOS/SF and the E&RC Supervisor. Technical Specification 6.12
and Procedure Al-40 confirm dual key control. The answer key has
been changed accordingly.

b. RO Exam

(1)

(2)

Question 1.01 (¢) - Answers should be 1-False, 2-False, 3-True and
4-True for .25 Points each.

Resolution - The answer key was incorrect in this instance due to
typographical errors and has been corrected accordingly.

Question 1.02 - The failure of the Bypass Valves (BPVs) may have
been caused by the fire/power loss, but the graphs do not
necessarily pin-point the BPV Failure.

Resolution - A careful analysis of the following Figure 1 graphs
and the "abnormal" conditions depicted by them provide sufficient
information for the candidate to conclude that the Bypass Valves
in Lhe reactor pressure control system failed to open.

- Reactor Pressure (WR): Reactor Pressure is oscillating at
approximately 1100 psig. This pressure is excessive and
indicates cycling SRVs as the pressure control mechanism.
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(3)

(4)

(5)

(6)

- Reactor Vessel Level: Level spikes are indicative of
repeated voiding and void collapse. This phenomenon re-
enforces the conclusion that the SRVs are cycling.

- Total Steam Flow: The instantaneous drop to zero flow is
abnormal and indicates that the BPVs did not open following
the turbine trip and are not controlling reactor pressure as
would be expected. :

No change to the answer key is warranted.

Question 1.05 - The question assumes that the 118% scram is the
only APRM scram. If the candidate assumes there is a 120% instant
scram from the APRM, the answer may be slightly different.

Fesolution - The use of the 120% "Instant Scram" APRM setpoint in
the answer calculation would not be consistent with the question's
stated scram time delay of 10 seconds. The signal for this
setpoint incorporates no time constant circuit (delay) but
responds directly to instantaneous neutron flux. No change to the
answer key is warranted.

Question 2.02 (c) - At 1000 psig reactor pressure the accumulator
will still give the CRD its initial boost for the scram.

Resolution - Facility System Description No. SD-08 supports the
accuracy of the above statement. This statement has been added to
the answer.

Question 2.06 (a) - Additional answers may also be "flashing (to
steam), depressurizing, and water hammer in the RWCU system (as
the Dump-Reject Valve cycles open/closed due to the 5 psig
pressure trip)."

Resolution - These alternative answers are considered acceptable
equivalents/substitutes for the adverse result provided in the
answer key. The answer key has been changed accordingly.

Question 3.03 (¢) - The reference for instrument zero is based on
367 inches above vessel zero (bottom of vessel), and is defined as
a point 4,38 inches below the upper core grid. We do not
reference level above the fuel because of the different types of
fuel that are in the core. Reference - RO/SRO Requal program
material, RTN 008, Page 4.

Resolution - The question requested the reference point with
respect to the "Top of Active Fuel" for a specific fuel type,
"8 X 8 R" Fuel. The question is straightforward and verbatim from
facility-supplied student training material. No change to the
answer key is warranted.
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(7)

(8)

(9)

(10)

(11)

Question 3,05 - The set points given may be identified as
Technical Specification numbers, which are not the same as cal
folder numbers.

Resolution - The question specifically requested the more con-
servative "actual" setpoints for automatic initiaticn. No change
to the answer key is warranted.

Question 3.10 (a) - The turbine control valves have a 100% "steam
flow" signal vice a 100% open signal. The TCVs will not move.
The answer from the candidates may reflect this.

Resolution - This comment is a technically appropriate clarifica-
tion to the answer. The answer key has been changed accordingly.

Question 4,03 (b) - There is no Recirc Pump trip if the discharge
valve is shut. We still have the discharge valve bypass, and the
pump will run back to 28% speed if the number one limiter is
picked up. This limiter is activated if either (1) the discharge
valve is shut or (2) total feed flow is less than 20%.

Resolution - Facility Procedure OP-02 and the Recirculation System
Study Guide support the accuracy of the above statement. The
answer key has been changed accordingly.

Question 4,04 - High bearing vibration at any time should also
necessitate an operator turbine trip and not just at "critical"
speeds,

Resolution - Facility Procedure GP-03 and sound engineering
judgement support tripping the turbine with high vibration at any
speed. The answer key has been changed accordingly.

Question 4.05 (a and b) - The terms RC/L, RC/P, and RC/Q are from
the "Owner's Group Guidelines" and although we use the intent of
these terms, we do not use the terms as they are written in the
"Owner's Group Guidelines." The entry conditions for "RPV
Control" are also from the "Owner's Group Guidelines" and again we
treat these differently, We use the 5 "key parameters"” located at
the top of each flow chart, and ask the questions about level,
press, etc. later in the flow path. This question is a good
SRO-type question if it is re-written in the BSEP format.

Resolution - Although the terms are not directly utilized by
procedure EOP-01, the purposes/concepts represented by these terms
are integrated into EOP-01 and its associated "User's Guide."
Consequently, candidates should have a familiarity with these
purposes. No change to the answer key for part (a) fs warranted.
An error was made in the interpretation of the EOP-01 "User's
Guide" with respect to the distinction between the terms "entry
conditions" and "key parameters."” This error was attributable, in
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part to the facility's failure to forward the EOP-01 flowcharts,
and demonstrates the need for the facility to insure that all sub-
mitted reference material is complete. The answer key for part
(b) has been changed accordingly.

Exit Meeting

At the conclusion of the site visit the examiners met with representatives
of the plant staff to discuss the results of the examination. Those
individuals who clearly passed the oral and simulator examinations were
identified.

There was one generic weakness (greater than 75% of candidates) noted during
the simulator demonstration examinations. The area of weak performance was
the tendency of the candidates to periodically "lock-in" on the EOP-01
Procedure Flowcharts and become unaware of important parameter and plant
condition changes during abnormal transient conditions. This item will be
identified as Inspector Followup Item E4-01-01. The cooperation given to
the examiners and the effort to ensure a control room atmosphere conducive
to the conduct of oral examinations was appreciated and noted.




SRO EXAM COMMENTS

Question 5.1 deals with four statements about LHGR. Tbe third
statement said that the LHGR limit decreased over core lifetime;
this is not true. According to Technical Specifications 3/4.2.4
the LHGR limit is 13.4 kw/ft for 8x8, 8x8R, P8x8r, and BP8x8R
fuel assemblies. No limit change is addressed for core age for
LHGR.

The test question should have two possible correct selections:
a. The answer dealing with 2200°F fuel temperature.

b. The answer that says that LHGR limit decreases with core
age.

Questiun 6.5 deals with what signals will give a Croup I isola-
tion in startup with reactor power at 5%.

Answer "A" is most correct.

Answer "C" could be correct if bypass/test switch is out of by~
pess in startup whern reactor pressure is greater than 500 psig.
Reference Technical Specifications 3/4 3.2.

Question 6.9b, this question deals with the method of minimizing
corrosion in the vital service water header. Your answer stated
well water lay-up as the correct answer. Recently the plant
completed Modification 79-232C & D which bypasses isolation valve
around room coolers which allows a constant flow through the
system. Reference Plant Modifications 79-232 C & D and Plant
Drawing 9527-D-2537.

Question 8.1, this question deals with valve line-up verifica-
tion, A recent Plant Operating Manual change extends the time of
the last valve line-up done from one year to the last refuel

cycle.
Reference GP-1, Revision 95




Question 8.11, this question deals with who holds and controls
the keys for High Radistion areas in excess of 1000 mRem.
Technical Specifications referenccs Operations Shift Foremen and
the Radiation Control Supervisor. AI-40 High Radiaticn Area Key
Control also references the Shift Operating Supervisor/or Shift
Foreman for Operating personnel, Radiation Control Supervisor for
other personnel.
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PARAMETERS LOCATED AT THE TOF OF EACH FLOW CHART, AND

ASK THE QUESTIONS ABOUT LEVEL,PRESS ETC LATER IN THE FLOW PATH
TH1IS QUESTION 1S A GOOD SRO TYPE GUESTION IF IT IS RE-WRITTEN
IN THE BSEP FORMAT.
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SR A S 2R S 2 A L A A A A A R X R R
REACTOR OPERATOR EXAM COMMENTS 11-12-84

Q 1. 01C
ANSWERS SHOULD BE 1-F 2-F 3-T 4-7, PTS . 2% EACH

G 1 02
FAILURE OF THE BYPASS VALVES MAY HAVE BEEN CAUSED BY THE FIRE/PO-EF
LOSS: BUT THE GRAPHS DO NOT NECESSARILY PIN-POINT THE BPYV FAILURD |

G 1 05

THE QUESTION ASSUMES THAT THE 118% SCRAM IS THE ONLY APRM SC=aM
IF THE CANDIDATE ASSUMES THERE IS A 120% INSTANT SCRAM FROM THE
APRM, THE ANSWER MAY BE SLIGHTLY DIFFERENT

@ 2 o02aC
AT 1000# RX PRESSURE THE ACCUMULATOR WILL STILL GIVE THE
CRD IT'S INITIAL BODST FOR THE SCRAM

Q@ 2 06A

MAY ALSO BE ANSWERED AS FLASHING, DEPRESSURIZING, AND WATER ~amMMcr
OCCURS IN THE RWCU SYSTEM WITH THE DUMP (REJECT) VALVE CVYCLIN:
OPEN/CLOSED DUE TO THE S# “RESSUKE TRIP

G 3 03C

THE REFERENCE FOP INSTRUMENT ‘O’ 1S BASED ON 367" ABOVE VESSEL

‘0’ (BOTTOM OF VESSEL), AND 1S DEFINED AS A POINT 4 38" BELOW THE
TOF OF THE UFPFER CORE GRID WE DO NOT REFERENCE LEVEL ABOVE "HE L
BECAUSE OF THE DIFFERENT 'TYPES' OF FUEL THAT ARE IN THE CORE
REFERENCE RO/SRO REGQUAL PROGRAM MATERIAL RTN 008 PAGE 4

@ 308
SET POINTS GIVEN MAY BE IDENTIFIED AS TECH SPEC NUMBERS., WHICH AGE
NOT THE SAME AS CAL FOLDER NUMBERS

Q@ 3 10A

THE TURBINE CONTROL VALVES HAVE A 100% 'STEAM FLOW" SIGNAL V&

A 100% OPEN SIGNAL THE TCV’'S WILL NOT MOVE, THE ANSWER FROM™ THE
CANDIDATE MAY REFLECT THIS

Q 4 03B

THERE IS NO RECIRC PUMP TRIP IF THE DISCHARGE VALVE IS SHUT WE
STILL HAVE THE DISC VALVE BYPASS. AND THE PUMP WILL RUN BACK 10

© 28% SPEED IF THE NUMBER ONE LIMITER 1S PICKED UP THIS LIMITER
IS ACTIVATED IF EITHER 1) THE DISC VALVE IS SHUT . OR 2) TOUTAL
FEED FLOW 1S <20%

G 4 04 82
HIGH BEARING VIBRATION AT ANYTIME NOT JUST AT ‘CRITICAL ' EPEEDS

G 4 05 A AND B

THE TERM’S RC/L, RC/P. RC/G ARE FRUM THE OWNER '€ GROUF QUIDLINES
ALTHOUGH WE USE THE INTENT OF THESE TERMS WE DO NOT USE THE TERM
AS THEY ARE WRITTECN IN THE OWNER 'S GROUP GUIDELINES

THE ENTRY CONDITIONS FOR ‘RPY CONTROL ‘ ARE ALSO FROM THE OGL

AND AGAIN WE TREAT THESE DIFFERCNTLY WE USE THE S WKE
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QUESTION 1.01 {27 D)

A, ldentifs which 1sotures ehid whel rercentese wetihh Ctiibr iouwiae Lo
the tutel core rower Lol ¢l Fesinning of LiTe (BOL) end End
of Lirte (EOLJ.

2, The =ercenlese of delawed nedlrons Lol eh THERMAL wihierss
levels i3 srriuximetelw:

1. 29.6%
2+« 64%
3, 0.44%Z
3, \):‘

S« 70 %

C. Indicate if the telow stslemerils «ie TRUE our FALSE.

1. On &1 svereser ebioul 20 HEV of enerss iz released
ser fission in Lhe core.

2, The Fission Yield Curve Lells huw much enhersdy 13
relessed Tor eoth isciure L@l csi Tisslion,

3, FPromet neutruns consititute vver 9% i Lhe neuyirons
g roduced tLhrousgh nuclesr Tisslon.,

4, Frompt neutrones which sulumrens Lie fivwlul Firuc2ss
are scluslly released wilhin @ reriod of v 000001
3ACUNUS .

QUESTION 103 (4,00)

Uit 2 is oreraling st 100% »uwer. A five as rerurted s the

Front Stendard of Lie Main Turbine. The Resclor Crereio)r derivsses

the °TRIP® sush button on the EHC contrel #eniels A foilure vccurs

st Lhis time. Using Lhe sitsched Lirsces of Lltie vel iuus =ient
rarsmetersy Fisure 1y indicale WHAT FAILURE hes vueuried wilin the

Main Slesm end Turbine Seslem. In sddai.iun EXFLAIH Lhe CAUSE

of Lhe recorder indicaliun chanaes <L eech o Lhe numbered

poinls 385 Jesciibed bLelow!

NOTE: 1. Time inteirvals gre 37 seconaos.
2, The operator depresses the *TRIF® wrush Lutlon
at +25 seconds.
3., The share drop in reeciur vessel wele! level.
b, The share dror in reeclor rower.
¢, The repeated rise and fell in vessel wole) level.
d., The dros in Lolsl sieew Tlow LO neesr ze) 0.
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IBEEUQDZuéﬁ1254-3551-IE&HSEER-BUD-ELUI&-ELOU
QUESTICON 1.03 {1:+79)
A not reactor is ilicreesed i FOWer by wilthdiswing contrael 10ds.
The veiu Trecliun increases 1,5% and Tuel temrerciu:r + iCYeases
A0 desrees F. Assuming nu chisnge i modueretius temrersilurer wihel
was Lhe reactivits worin of the conbrul red?T Show ell wuik and
state any assumrlions wou mek e, (1.75)
FUESTION 1.08 {2.00)
Folluwing @ normal reduclion in rouwer From 90% Lu 70% with
recirculation flows HCOW will Llie fulluwing cnanse (invredser
decreases our remein Lhe ssme) AND WHY S
3. The pressure difference between Lhe reector end Lhe Lurbine
steem chesi. (1.0)
b Condensate derressiun 2t the @nit of Lhe cundenser, (1.0
QUESTION 1.00 (2.00)
Unit 1 is ureraling at 2436 Bl O(100% of retedlr end thie reector
scram is set Tor 118% uf 18led. The Lolsl scram delsy Lime is 10
secundsy measured from lhe Lime Lhe scram selruint 3e ereveded
until sufficienl nedesiive resctivity hes bLeen sdded Lo Luirn rower.
If & nuclesr excursion cresles « 10 second revivdr WHAT wils Le Lhe
resk power Por Lhe excursionT MOTE: 1.Assume 0 Llemrereldire Ui void
effects, 2.Assume & cuhslenl ~eriud until Frower LUdrns. (2407
QUESTICN 1.0é (3.00)
Concerninsg THERMAL LINITS:
3., Since HMCPR is nol ¢ directls nedsursble Foremeiers HWHAT oie THREE
(3) meesurasble core Parasneters niveded LY the =rucess cumruler Lo
calculate MCPRT $1:,9)
a, With resard tu MAFRAT? (2.90)

1., WHAT is the RELATIONSHIF belween HMAPRAT & MAFPLHOR?

2, The process cumruler »rinis out a MAPRAT of 1,03, Is this
accertanle?

3., WHAT physical cunsewuence cuuld ocour il Lthe MAFPRAT l1limat
is exceeded?
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QUESTION 1.07 (2.00)

The 1wactor has been orereling si eT% ruwer for

iezctor rower tou 60% Lu

- iz 2 “w L
seveltsl dows. AD

Feducang the sreed

oreirstor RAFPIDLY reduces
af Lhe recirculaticn PumrFs. During ithe next FEW MINUTES (2-3 pidies? Live
orgrater nulices that resclior Fuwel sluwly incresses errrunimelels 30,
EXFLAIN the cause wl Lthas eitects
GUESTION 1.08 ({2.00)
The 1gactor has Jusl scircmmed Trom entended Tull rowelr Crereiiofie
Ten £10) huurs leter cooldown is cumrleles end gt thel Lime the
Shuldown Mersin is measured Lo Le 1%, UESCRIBE Lhwe cvhensesr 17 angy
to Lhe Shutdown Merdgin in the NEXT 20 hours.
NOTE!: Address 1n wour discussion whether & resclu) restert is @
concern. (2:.0)
Puring hish ruwer ofFeratiuny ¢ sluw dutreeww 20 mesh CunceEnse r
vacuum veeurss. LIST FOUR (4) Lhansse whiich could Lbe ceusing
this dacreese. {1.0)
QUESTION 1.10 (2.50)
A, EXPLAIN whet is meant bs cevitaliovn, (Include WHAT iL i3 29d
WHAT CAUSES it.) (1:0)
B, Whal ere THREE (3) mador raeramelers gffecting the Hel Fusilive
Suction Head (NFEH) of « centrifusal rumeT {1:9)
QUESTION 1.11% {(2.00)
For each of Llhe evenls lisied belows siele WHICH reactlivils
coefficient will resrund Tarsly WHY it tespPonuss end ii it
AIDS positive or neseslive resctivils.
A, SRY cgerening 3l 100% ruwer. (1.9
7 4 -~
Lde)

8%, Rod drop at 100% Power.
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QUESTION 2.01 (3.00)

a, DESCRIBE the fluw weih Tor Tuel pool weles during the ‘FFPCC
ASSIST’ mode ol Lhe RHR sustem. Nole:l Be srecific end include

meaJur comronenils. (A drawing maey e Jdsed) (3:97

b, GIVE TWO (2) desisn Teslures thal Frevenl lhe russibiliiy of

draining tihe waler Tr1om Lhe srenl foel sturesy ~»uul Leluw Liie Lup
of Lhe fTuel silured there. 1.5)
QUESTION 2.02 (2,00)

INDICATE Lhe TWO (2) sources of contiul rod scism hedreuliv rFiessure

AND DISCUSS HOW these Lwu soulces ere effeclive 1 ceusing & sCrem

at:

3. Z2ero resctuy riressure

B 300 psi18 resclour rPressure

Co 1000 psid rewaclur rressure
QUESTION 2.03 (3.,00)

A, The Turbine Buildins Closed Coulins Wele: (TECCW) cools niumercus
comronents. OF theser Four (4) cumronenls &ie vil cuvlers, Identifw
theee Four (4) differenl oil coulers. (2.0

8, All of the comsonenls in reirl ¢ Neve inudividusl Lemr-reture cuntrol.

WHY would these compunents {(oal coulers) need individual tempereiure
contrul and others would not? (1.0)
QUESTION 2.04 (4,00)

For ihe foullowing systems LIST end DISCUSS Llhe FURFOSE and LOCATION

of «11 INTERFACES with the Recvirveulzlioun Sustem.

4. Residual Heat Removal (RHR) (NCTE! Discuss TWO mudes oi RHR) $2+,0)
B, Reactor Wastey Clesnus (RWCU) (0+9)
C, Reactour Building Clused Coolins Weter (RECCW) (1.0)

. CRD Hydraulics (0:3)
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QUESTION 2.05 (2.00)
EXPLAIN HOW &nid WHY & loss of the Uninterrurtible Fuwer Surwrly (UPS)
affecls wach of the Tolluwinsg iilemas, IFf the lues hee nu eiffecls
exuplain what srevenils iLhe loss Tirum heving sn effTeci. Hotel f there

is & Willerence bDetlween uwnails SFECIFY,

4, Condenser Vacuum (3e0)
B, Feedwuater Conbtiul (1.0
C. EHC 1000
QUESTION 2.06 (3.00
For Lthe fulluwing situations cuncerning the Unit 2 Regcloury Water
Clesnur (RWCU) systems» WHAT will Le Lhw ADVERSE RESULT ol eeun
situation?
A, RWCU is beind orerated in Lihe 1edeci mode to the mein cundenser
wheis @ system isolaliuvn vccurs end the redeclion isvletion velve
is ol promelly shul be Lhe oreratur. (1.0
2, During RWCU swstem siecirlurs RWCU rume is venied while
running. {1.9)
C. Durins 1evecl ureralbions et €0% Rusclor ruwers Lolh redect
valvess G31-FO03T Lo redwssle snd 021-FO034 Lo Live maein
condenser are urelied simulienevusly wille ciiensins reJect
flow ratins. {1.0)
QUESTION 2.07 (2.50)
€uplain Lhe urerstiocn of an Exlraclion Siesw Swsiem HOH RETURN
JALVE (NRV), Yuur exwslsnhielion should sddress L fullowing:
-F’u! O3 { ‘qs-}
~Normel ureraliur (+73)
~0reration on & Turtbine Tro# (1.6}
QUESTION 2.08 {1:50)

Whet e Lhe thiee condilions Nhecesss! ¥ to setisfy Lhe RHR Shuldown
Couling Yalve Inlerluchks end @ low corening FOOB8 snd FOO9» the

RHR Suction Cuulins Isoletiun Outboard otid Inboerd VelvesT IHCLUDE

YALUES OR SETFOINTS. £1:+5)
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QUESTION 2.09 (2.,00)

A, What affect (if anw) on Diesel Gene)esior OFERABILITY wouwld ccour
if Lhe diesel mode selectur swilch wuve rleced in the ‘CONTROL
ROO0M MANUAL ' rosition shd lefrt thereT EXFPLAIN. (1.0

8., What efTecl (if anw) on L/C OFPERABRILITY wouwld acour 27 the
diesel Lrirred un reverse rFuwei Juiibs tosting andg wes luit Lo
sit in that cundition? EXFLAIN.,

[
-
o
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QUESTION 3.01 (2.00)

A, F=010s F=029%9 enid F=031» suclion velvesz Lo Lhe RCIC »um~ fFrom Lhe
CST «iid Suppressicn Foul revreciivels » sre 21l CLOSED and @ REIC
initiation sisnel is received. Will the RCIC sgstiem ani.iste?

EXPLAIN, Mote!: Your etiswelr should address ecch ol the elove
valves. (1.9
2, Indicate whethe: itihe Tullouwins stelenwnts eve TRUE wr FALSE.
1¢ falser EXFPLAIN WHY.
1. IT the RCIC turitine is Liirred L3 the mechienicvel uUversrewd
triws Lh2 motor oeperator Tour the "Tiir end Thirgtile* valve
U8 will elill o0 to the CLOSE susiltion it Lhe V=8 cuntblrol
swiiluh is pusitioned to CLOSE. (e5)
2, To restore remule voniroel of V=8 siler « mechetidicel Lrips
Lthe overseeed Lrir musi Le meniuells resel. £.3)
3, The mechanical ouversreed sel limii is 130X, (.9)
GUESTION 3.02 (2:00)
List FOUR (4) automelicv 2ctions that occvur on s Cruur 1 Cuntesarnment
tzolation caused from 2 Hi-Hi Hein Sleem Liniw Redistiuwn Trir, ',:.0‘
QUESTION 3.03 (2.90)

3. Which level Lisnsmiller sr)ahsement {Loewrersiure cuom=ensaled OF
uncumrensated) 1s more likels Lo reasuh boiling i ithe indiceting }
columns in the event o’ « lrswell temPErslure inuvrecse ohid resctor
sressure decrease”? (3D

8, Which level indicvetion(s) al Lhe RTCE i'e Lemrerceiure compen~
sated? («3)

C, The reference puint used in Lhe vessel lovel indiceslins ssstem
i€ cccceewe= inches above TAF [ov 8¥8R fuel. -

I, AL 100% rowers whal is the relatlionshivr Lvelween indicvasted lewvel

(1.0

and sctusl level in the cureT EXFLAIN,

‘e
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QUESTION 3.04 (2.00)

The Plant is crerating el sower. AFRH chennels A and C hove
failed high. You call Llhe 130 Twchnicien Lo investidate wirtile
sou 1esesrch Tech., Srecs. Flent Aunxilisry Orerator wenis &

RFS B power surpls Lu als sllernate ~Puwel sodite Twi Licinins.
WOULD sou lel him? EXFLAIN whw orf whs nots Direul sour shiswer
toward system(z) resruiine(s) instead ol eUmiiilsilielive Fre~
auirements.,

QUESTION 3.05 (3.3507

LIST tihe Conditions which will casuse Lhe Unit 2 Stetidby Ces
Treatment (SRCT) tu silerl sutumeticalls, (ACTUAL seitruinls

reauired)
Indicate if the fullowing sileilemenls are TRUE or FALSE:

1., Hanual stertur of the SECT sysiewm will MOT cause the
Reactor Building Ventiletlion Ssstem Lo isvulslie.

Automatic start of & SBCT Lraein is cnls Pussible with
the control switeh in Lhe °*STANDEY® puositiurnie

3, Temperature swilches lucasted in the cerbeon Tilter banks
Wwill initiate cuoling @iy et 210 F end secure Liwe Ten
ang heater.

QUESTION 3.086 (2.,50)

The Reactor is operatind el 40X Fower wilhn the Fuedwaticr Cunirol
System in sinsle @2lemenl control» end chaentiel A selecied fur

input (C32-NOO4A)Y» wien Lhe reference lesg izolation velve Lo
(C32-N00AA) develors & significant recking lesk end Lhe sssoeiated
reference les starts to sieduaslls decirecses Describe what will
hasren to the Pplant asnd wiis, Assume HU ureiralor eclicn. Fidure
32,2-5- Feedwetler Level Contiuly Fisure 10= Rosemuuni enid GEHAC
Level Instrumenls end Fisure 12= Uniil 1 Rusemouni Ltevel Insirument
are stlteched for wour reference., (HOTE! Limil wour sniswer to effects
on end of FWLCs RPSs Level Indicating, and Level Actual?l

ANSWER ON THE ATTACHED HANIOQUT FAGE.
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[ 2
o
D

QUESTION 3.07 (

CONCERNING THE REM:

A, Heme THREE (3) ciher ssstem ineFut Lo the ROD BLOCK
b
s

MONITOR (REM)? (NOTE: E.clude ruwer supplies.

B, Identifg if the below statemeni .= TAUE or FALSE.
Wher Power is increagsed wilhin 2% of the Low 97
:.’.L:-.vvi‘.:".c ::;";Lixt -: it :-" E‘.:_" & - 16
the orerator reveives s we!llillis of ¢ renuwinsg Rod
Bluch (Push tLu selb url.
QUESTION 2.08 (3.00)

For each of the IRM (Intermediate Rangde Monitoring) rende
celows srovive Lhe Tollowing:

i1, The indiceled level on tihe MEW RAMNCE.
2, All sutomatic scliuns inilisled &= @ result ui Lhe
level on tihe NEW RANGE.

&4, Switehing from rande Sy resdins 2% ur Lo range 7.
g, Switchinsg from range &

-

y twading 39 down to rensde Je

A cvors of IRM scz2le resdings is #rovided.

chendes

indaivated

FAGE

. o~
I

P
(RS ]
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QUESTION 2.0°9 (2,350)

A, An orperstor derresses s sushbutton Tur ¢ desited rod on Lhe rod svlect
pushbutton malrix. Wihich of the beluw evenls does HOT occur ¢ & resulc

af Lhis asclion? (0.%)

1. deselects anw other rod select ryshbutton rrevicusly

celected
s - o i vae 114 - Y itk v a2a ¥ i 8 ¢ b ‘B Tl o e *¥as '8 {2535 ek
2. eN@r3LlZ2s 1> wwli devll IgliaeY? wWhisalil Nigdli@iiladassy 2600TES
tiw switeh cunitettlis In Lhe Qeriezzed ~“Usid 2Tl

2, vontacts close which cunibeel Ne pecklidnt cironit
of the Ppushbutllon select swilch Lo Llhe RECS lemm

dimmer circuit
4, rod werth minimicer is rveiniltislized.,

£, Using the attached Fis. 4» CRD Hudraulic Systemr selecl ithe coirrect
word in parenthesis to fill in Lhe bleinks of Lhe below descriestion
af &« Control Rod Motch Out Seuuence, (2.,0)

Notch out besins with @ brief e eelduwnwerd/urwerd) muvement
to unlock Lhne control rod. When Lhe cuntrol switeh is kert in
the °*NOTCH QUT® sositicn» the HCU insert directionesl control
valves —ee—--fenerdize/deenergice) ond oren et +02 secunds =nd
the CRO hwdraulic stebilizing velve coeaa-- (enerslzes/ decnierdizes)
3nG ceccce--(orens/cluses). The CRD index Lube drivey ccececcaw
(down/up) and cumes out o Lhe collet loths At cccoeeeid bd/46.8)
secunds Lhe insertl directiovnel colittol velve cece--ideenersizes/
enersizes) and closes. The sitebilizing velve LheN ccewe---
(deenergizes/enw! 8i288) #Nd ccceee=flcloves/Orens)., fGuring

rod movement Lhe seuwuence Limer 1s 30lhis vhirough its cezele

whichh it comrleles e resels 1 cemaa ewl{lB,4/8.3) srcunds.,

QUESTION 3.10 (2.50)

With the eslant oreraling ot 100% pPuwer wilh Lhe recire an MHester
Manuals an orerator insdvertanils DECREASES Lie °*Firessure Set' bws

S psi. WHAT will be the INITIAL iwesrunise shd FINAL sitalus ui the
rollowing parameters cue Lo Lhis action? BEriefls ENFLAIN, Acsume NO
cPperastor sctiun., See Figure 2y EHC Losic Digsrems, AMSWER on Lhe
attached handoul rade.

A. TCY position
B, BFV sosition
C. POWER

. PRESESURE
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QUESTION 4.01 (2.73)

A, Fill in the blanks in Lie Lelow statement in eccerdenus wiid
‘Operating Princieples oiid Fhiilososh of LOG REVIEWNS"?:
i

.

1 is imrortent wnen lteking end Teviewlins lusd datar ihs
the weperatur invulved Leke Lime Lu Culisider Lhiw recorded

o

valu@s fOP mocccccem—== ¢hid Cumrasre LU ulie) reeUliigs

POP bmmccccneneee Wills »recsaul #lent stalus."” (1.22

R, There are =everal snnuncistors on eecis Wil witaglhy nave &
special annuncistlor cverd idenitiflied Dy o *wellow dot® un the
annunciator winduw. WHEN would &n ennuncielor heve @ 'yvellow
dot*? (L.75)
QUESTION 4.02 (3.50)

Concerning GCF=02sy ‘*Arrruasch Lo Critivelily snd Pressurizslion of
The Reactor®:

A. HOW and WHEN is couplins intesrily of @ control rod cheched? (1.9)

B. MATCH the list of Slartur Aclions in column 1 walihh 1ts

seppruximate Lime durins Lhe siteilur in column 2. (2:9)
COLUMN 1 COLUMN 2
1, Cluse Lhe reszlour hesd vents 3, Ry rressure » 60 psid
e Coolent Lemr 232 F
2, Test the oreration of the e. Ry mressure = 580 rpsis
Low Condenser Vacuum swilcihes de Cundenser vescuum » 12° Hg
@: Ry rressure ~ 200 epsid
3, Cummence shell werming oi the fs Ry puwer *¥ 10%

Main Turbine

4, Place SJAE 1in service
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QUESTION 4.03 (2.30)

The A ond B recirculation rumers @re bLeing contrulled Trum .teir
rescective M/A Transfer Slelicns in 'Menuel’ Tur a8 test.

A, IT Lhe ‘A’ pump is at 70X sreeds whal 1s the meximum ovngd
minimum sFeeds Lhel Lhe "B° wume Ceon be orwreited Ly
procedura’?

3., I buth Pumrs were eb 705 siwel:s WHAT weuld wevyr snd WHAT
the REASON fur Lhis action i the disciieirse valve on Liw B
pumr were SHUTT

QUESTION 4.04 {3.00)

The Maein Turbine is on & r1ull ur (increesing srewd) L0 1800 RFM.

FAGE 13

-
L]

-

LIST FOUR (4) of five conditions ilhel could uveowr where Lhe orerator
should ‘Triep Lhe Turbine’ in eccordesnce wiilh CP=02 *Unit Stleriur and

Syncronization®s (NOTE! Srecilic sel~oinls sre notl recuired.)

QUESTION 4.09 (4,00)
mesarding Emergency COrersiing Provedure 1 (EOQF-1)2

3, Briefly describe Lhe rurruse ol RC/Ls RC/F»s ARD RLC/Q.,

-
e
i

[« 38 WHAT sre Lhe FIVE (3) enliw cundiliuns Ffar
Jessel contrul in svcurdance wilin Llhe EQOF Ugsers Cuide?

QUESTION 4.06 {3.00)

During hish rower opPeratiuns @ feilure lu sCrem LLCUYS. The
decision tu indect Standbw Licuid Cunlrol (SLC) is medes Both
SLC ~umps Tail to start. BRIEFLY desciile TWO (2) #ogsible

flow raths sou could egsleblish using NIFFERENT SYSTEMS to ingzet
the contenls of the SLC Stuiese Tenk inlo Llhe vesasgl

(3.0

.
-

“
~

‘o itur Freesure

(B ]
ol
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QUESTICN 4.07 (3.00)
A, Whel are the THREE (2) eniliy condiliuns fuor EMERCENCY
PEFRESSURIZATION Frocwdure EQF-C1-CLF7 t1:5)
2, If Lhe KMS8IV’3s are clused Cue tu 1eeLlil) veasel Leing Lelow
$112 and Lihe mein condensel i3 aveilible s @ fi@el sinke
is il Possible -u use Lhe mein culidelisgl Ly WErlessurlaee
the #1lant? BRIEFLY EXFLAIN. A B
JUESTION 4.08 (Xeaw)
A, A Tire of unknown soulces uresks wul in Lhe Contiul Roum
resulling in heevs smoke. The Shifl Furemet: mekes Liie docision
to wvacuate the Control Ruom. As Lhe Unit Cuntrul Orerator
wnel sction(s) should scu Leke »iivr Lo leeving the Control
Foom? (2.0)

P uou cuuld Leke nu eclionis) =irivry tu fesving Lhe Control
)
1

goms what TWO sclion(s) would sou Leke oulside Lhe Cuntirol
Room ond WHERE wuuld sou Leske Lhem? (1.23)

o)
.
At v




ZQUATION SHEZT

f = ma vss/t Cycle afficiency = (Net work

out)/(Energy in)

“ = mg) I A 1/2 at?
ikt At
KE = 1/2 mvz as (Vf - Va)/t A= AN A= Aae'

PE = mgn
Voo ¥, * a8 w =3/t A= znZ/t1/2 = 0.693/t”2
. —1—” s\t]/z) " \tb)l

= s 331 .

af = 331 e VavA° e

. 1= xae

Q = mCpat

q = UAeT L=l e™

dwr = Wsh =1y 1070/

VL = 1.3/u

P s 90105“'(‘) HVL = -0.593/u

pup e

SUR = 26.06/T SCR = 5/(1 - Kaff)
‘ Ry = S/(1 = Kapey)

2] - i = [ 4 =3 D \
T = (2*/a) + [(8 -0¥Te] s 1/(1 - Keff) = CRV'C."l;J
Faais = ‘)_ Moo (1= Koppgl/ (1 = Rappy)
Ta (8 =0)/(%0) SOM = (1 - Keff)/Keff
2 % (Kapem1)/Kaps = Kopp/Sars e 10 seconse

=0, secands']

= [00%/(T Kope)] + (Bype/ (1 #3T)]

10 OO
P = (2aVv)/(3 x 107) I.'d1 = 1232
z = aN _R/hre = (0.5 CE)/dz(moters)

R/hr = 6 CE/d® (feet)

Aater Parameters Miscellanequs Conversions
1 gal. = 8.345 lom. 1 curie = 3.7 x 10'0%ps
1 gaj. = 3.78 Titers 1 kg = 2.21 lom
1 o5 = 7.48 gal. 1 np = 2.34 x 103 3tu/nr
Jensity = 62.4 lom/fe3 | mw = 2.41 x 109 3tu/hr
Qensity = | gm/ lin = 2,54 cm
Heat of vaporization = 370 3tu/Tom °% = 9/5°C + 32
Heat of fusicn = 144 3ty/Tom W = 5/9 (°F-32)
] Atm = 14,7 psi = 29.9 in. Hg. 1 BTU = 778 f£-1bf

1 ft. HZO = 0.4335 1&f/in.
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ANSWER SHEET for Question 3,06

(rising, lowering, or no change) in

FWILCS response -

Actual Vessel Level is (increasing, decreasing, or not changing)

RPS response -

Level Indicating (indication is proper or improper)

C32-N004C -

C32-NO0O4B -

B21-NO26A -




ANSWER SHEET for Question 3-10

INITIAL RESPONSE:

a. TCY position

b. 3PV position

o

Power

d. Pressure

Reason:

(in % steam flow demand)

(in % steam flow demand)

{_ (increase, decrease, or
f’ remain the same)

FINAL STATUS:

a. TCV position
b. B8PY position

¢c. Power

o

Pressure

Reascn:

(in % steam “low demand)

(in % steam flow demand)

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

-
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Theory Nuclear Power Plant Operation, Fluids and Thermodynamics

.1. Which one of the following statements is NOT true regarding

the LHGR (Linear Heat Generation Rate) thermal limit?
(a) The LHGR design limit = 13.4 kw/ft for €x8 fuel.

(b) The limit is based on maintaining peak cladding
temperature < 2200°F.

(c) The safety limit decreases with fuel exposure.

(d) If the limit is exceeded, it could result in fuel
clad cracking due to high stress.

Which of the following is NOT a true statement concerning
Xenon poisoning?

(a) The concentration will build up and insert negative
reactivity immediately following a reactor trip.

(b) Equilibrium Xenon is reached sooner at high power levels
due to a faster production rate.

(c) The time after a reactor trip that Xenon peaks is indepen-
dent of neutron flux before the trip.

(d) Equilibrium Xenon reactivity worth at 50% power is NOT
half of the equilibrium Xenon reactivity worth at 100%
power.

The moderator temperature coefficient...

(a) ...becomes less negative over core life due to the increase
in core size with lower rod density.

(b) ...has a negative reactivity effect due to an increase
in the nonleakage probability and resonance escape
probability with increased moderator temperature.

5
(¢) ...has a BOL value of approximately -1 X 10 Aak/k/°F.

(d) ...has a smaller negative effect at higher moderator
temperature than at lower moderator temperature.




5.4

8.5

5.6

which of the following statements is true regarding intrinsic
neutron sources in a shutdown reactor?

(a)

(b)

(¢c)

(d)

Practically all the source neutrons from spontaneous
fission come from U-235.

The alpha-neutron source comes from the alpha decay of
U-238, U-239, and Plutonium which interact with Oxygen-18
in the moderator to yield neon and a neutron.

The major concentration of source neutrons comes from
spontaneous fission.

The photo-neutron source is NOT significant at BOL due to
Tow 020 concentration and low gamma field.

which of the following statements is NOT true regarding the
effects of core aging?

(a)

(b)

(¢)

(d)

Resonance escape probability decreases from BOL to EOL
due to the build up of Pu-239/240.

The addition of equal amounts of positive reactivity will
result in a shorter period at EOL due to the decrease in
B-eff.

The fuel temperature coefficient (Doppler) becomes less
negative at EOL due to the increased resonance absorption
during neutron thermalization.

Core excess reactivity is greatest at MUL due to the
burnable poison depleting at a faster rate than the fuel.

The condensate subcooling in a condenser operating at 1 psia
with a condensate temperature of 95°F is approximately:

(a)
(b)
(¢)
(d)

6. 7°F
196°F
1.07°F
25.3°F

(1.0)

(1.0)

(1.0)



If a centrifugal pump is operating at 1800 rpm to give

400 gal/min at a discharge head of 20 psi, what would be the
discharge head if the speed is increased in order the deliver
800 gpm? C

(a) 40 psi
(b) 60 psi
(c) 80 psi
(d) 160 psi

(a) Attached figure 5.8 illustrates two yarway level detectors,
A and B.

) Which detector, A or B, is temperature compensated?

2. In the event of a rapid reactor depressurization,
which decector, A or B, would remain accurate to a
lower reactor pressure?

The fuel zone level indicator cannot be used as a precise
indication of level inside the shroud during LPCI operation.
Would indicated level be above or below actual level?
Briefly justify your answer.

Briefly describe the two natural circulation flow paths/loops
present in a BWR reactor vessel AND the driving force for each
path.




5.10 Attached figure 15.2.3-4 from the BSEP FSAR illustrates selected
plant parameter changes resulting from a Unit 2-Cycle 5 closure
of all MSIVs with a high neutron flux scram. The transient is
initiated from 105% power with no operator action. Answer the
following questions with regard to the graphs on the attached
figure. Graphs other than those referred to by question may be
required to make a proper interpretation.

On graph A, what is causing neutron flux (line 1) to spike
between 1.6 and 3.2 seconds?

Also on graph A, what causes core inlet flow (line 3) to
decrease after about 3 seconds?

On graph C, what is causing vessel steam flow (line 2) to
increase rapidly at about 2.8 seconds?

Also on graph C, why is vessel level (line 1) increasing
beyond 4.8 seconds?

If all the normal RPS trips had been functioning properly,
then neutron flux would have peaked much lower (about 133%)
than it did (>>150%). Briefly explain why the flux peak
should and would have been lower.

5.11 Consider the attached process computer "Periodic NSS Core
Performance Log" (figure 5.11).

(a)

(b)

(c)

wWhat is the actual reading (% Power) on APRM "3" (Show
caiculations.)

Assuming a required MCPR (CPRLIM) of 1.30, what is the
actual CPR for core region 6 (bundle 41-34)?

Draw a sketch of the relative axial neutron flux shape
based upon the attached performance log.

5.12 The BSEP containment atmospheres are innerted with nitrogen
to limit initial oxygen contlent.

(a)

(b)

(c)

wWhat is the principal source of oxygen in containment
following a LOCA?

What is the principal source of hydrogen in containment
following a LOCA?

What are the maximum permissible concentrations of
hydrogen and oxygen (in volume percent) in containment
following a LOCA?

(0.

(0.

(0.

(0.

(1.

(1.

(1.

(1.

(0.

(0.

(0.

5)

5)

S)

5)

0)

0)

0)

0)

5)

)

5)




5.13 Answer the following questions with regard to General Electric's
Preconditioning Interim Operating Management Recommendations
(PCIOMR):

5.14

.19

5.16

(a)

(b)

(c)

What is the purpose of the twelve hour soak period at the
final power level (power increase has stopped)?

Starting with the fuel at a threshold of 11.0 kw/ft, a
maximum ramp increase is begun at time 0000 and the final
desired power of 13.0 kw/ft is achieved at 2000. The
required soak is performed until 0300, at which time the
load dispatcher directs a power reduction that takes nodal
power down to 12.0 kw/ft. What is the valid preconditioned
value for this node, and how w would power be returned to
13.0 kw/ft? Assume an allowable nodal power increase rate
of 0.10 kw/ft/hr.

Once the fuel has been preconditioned, operation within the
operating "envelope" is relatively unrestricted. What range
of power is referred to as the operating "envelope"?

The Standby Liquid Control System (SLC) injects a sodium penta-
borate solution of 13.4 weight precent into the reactor coolant
at a rate of from 6 to 25 ppm per minute. Why (i.e., what is the
basis) is there a minimum rate (6ppm/min) at which the solution
must be injected?

(a)

(b)

what is the major benefit derived from the Feedwater
Heating System at BSEP?

wWhich one of the graphs on figure 5.15 (attached) best
illustrates the temperature relationships in a parallel flow
heat exchanger?

Answer the following with respect to the theory of nuclear
instrumentation operation:

(a)

(b)

During an LPRM's lifetime, its sensitivity to neutrons
will decrease but its sensitivity to gammas will remain
unchanged. Briefly explain WHY.

The SRMs use a pulse height discriminator to filter out
gamma pulses so only neutrons are counted. What are the
two (2) sources of these gamma pulses?

WRITE "END OF CATEGORY 5"
ON YOUR ANSWER SHEET
AND START NEW PAGE
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6.0
6.1

6.2

6.3

Plant Systems Design, Control, and Instrumentation

which of the following statements is true regarding a BWR
reactor core?

(a) A1) fuel assemblies in the core receive their vertical
support from the control rod guide tubes.

(b) Peripheral fuel assemblies are supported by the lower core
grid.

(c) A1l fuel assemblies in the core receive their vertical
support from the lower ccre grid.

(d) The lower core grid is supported by the control rod guide
tubes.

A set of ten vacuum relief valves are located c¢cn the TORUS ring
header, with a direct flow path into the DRYWELL. These valves...

(a) ... prevent the TORUS from exceeding its maximum design
vacuum of -2 psig.

(b) ... completely open within one second after drywell pressure
exceeds TORUS pressure by 0.5 psid.

(¢) ... prevent the backflow of TORUS water into the DRYWELL when
Containment Spray is activated after a LOCA.

(d) ... are manually testable using local lever arms.

Which of the following statements is true concerning the Reactor
Manual Control System (RMCS)?

(a) A timer malfunction circuit monitors the operation of the
automatic sequence timer during the rod insert and withdraw
modes.

(b) A "Rod Drift" alarm will be actuated any time a selected rod
is driven to the "overtravel" position.

(c) When the "RONOR" switch is kept in the "Emergency Rod in”
position it will bypass all rod insert blocks.

(d) A Rod Block annunciator will be present any time the white
"Rod Withdraw Permissive"” light is extinguished.

(1.0)

(1.0)

(1.0)



6.4 Selected ARM sensor and converter units have installed "bug
sources'". These sources ..

(a) ... are normally shielded and are exposed only as required
to test the detector's operation.

(b) ... are only installed on those sensors requiring an
auxiliary trip unit.

(c) ... do not affect the ARM's indicated background radiation level
in those areas monitored.

(d) ... aid in the detection of equipment malfunctions which
cause downscale trips.

Unit 2 is in STARTUP at 5% power. Which one of the following
signals will result in a Group I isolation?

(a) Main Steam Line Flow High
(b) Orywell Pressure High
(c) Condenser Vacuum Low

(d) Main Steam Line Turbine Inlet Pressure Low

The RCIC (Reactor Core Isolation Cooling) System is capable of
taking a suction from the CST or the suppression pool. The
suppression pool suction valves (FO31 and F029) and CST suction
valve (FO10) are interlocked such that .

(a) ... the suction will automatically transfer from the CST to
the suppression pool on high suppression pool water level.

(b) ... the CST suction valve will automatically open if the
suppression pool suction valves are manually closed while in
standby mode.

(c) ... the CST suction valve will automatically close if the
suppression pool suction valves are opened.

. the CST suction valve and both suppression pool suction
valves will automatically close on a Group V (RCIC) isolation
signal.




6.7

6.8

6.9

6.10

Four 25% capacity centrifugal pumps per unit are used to
discharge the circulating water effluent (ultimately) into the
Atlantic Ocean. These pumps... (1.0)

(a) ... will automatically trip if they lose their lubrication/
cooling water supplied from the service water header.

(b) ... are controlled by a supervisory system with the master
station at Caswell Beach and the remote station in the
control room.

(¢c) ... are energized after the START command energizes the
pump discharge valve open coil and an (54%) "open" limit
switch is activated.

(d) ... are equipped with antireverse devices to limit high
starting torques and currents during pump starts.

Answer the following with regard to the Instrumert and Service
Air System:

(a) The system includes four service air compressors (A-D), with
the "D" compressor normally operating to supply plant air.
How is the construction of this compressor different from the
A-C compressors? (1.0)

(b) Compressor A, B, and C have a three-position switch which
selects "high", "intermediate" K or "low" modes of operation.
wWhat does this mean, and which mode(s) is (are) normally
selected? o (1.0)

(c) Wwhen will the emergency air compressors automatically start?
(include setpoint(s)). (0.5)

(a) What components receive their cooling water supply from the
vital service water header? (1.5)

(b) How are corrosion and fouling minimized in the vital service
water header? (0.5)

(a) RFP turbine speed is controlled by a motor gear unit (MGU)
or a motor speed changer (MSC). The MSC can control turbine

speed from to and the MGU can control its

speed from to . The controller with the
(lower/higher) speed demand will provide the control signal to

the turbine. (1.%5)

(b) The plant is operating at 100% power with the FWCS in
3-element control when an SRV inadvertently opens. Assuming
no operator action, describe the response of the FWCS to this
event. Describe and justify any changes in, and the final
stable status of, reactor water level and feed pump speed with
respect to their initial values. (2.0)




6.11 (a) A LOCA and a loss of off-site power have occurrec simul-
taneously and the diesel generators have started and auto-
matically energized their emergency buses. The sequential
loading relays will delay the automatic starting of emergency
loads for 5, 10, 15, or 20 seconds to minimize starting loads
on the diesels. What loads will be energized at each of these
time intervals? (2.0)

(b) List three (3) diesel generator auxiliary systems/components
which continue to run for 20 minutes after a normal stop of the
diesel generator is initiated. (1.5)

6.12 (a) List the six (6) trip circuits provided in the SRM channels. (1.5)

(b) What is the relative position of the IRM detectors with
respect to the core when in the fully withdrawn and fully
inserted positions? (1.0)

6.13 Answer the following with regard to the RHR system:

(a) For each of the following permissive/interlock setpoints
state what permissive signal(s) is/are sent and where.

3. Reactor vessel pressure 410 psig decreasing and
DW pressure 1.8 psig increasing.

2. Reactor vessel pressure 310 psig decreasing
3. RHR pump discharge pressure 115 psig increasing. (2.0)

(b) A LPCI signal is stil] present and the operator takes a
running RHR pump switch to the STOP position. What
indication will be received? (0.5)

(c) Identify all the operator actions which would restart the
RHR pump secured in part (b). (1.0)

6.14 The RBCCW system supplies cooling water to four (4) components
considered essential for safe shutdown of the reactor. What are

those four components? (1.0)
Y
(\n‘ *\ :..-\'

WRITE "END OF CATEGORY 6"
ON YOUR ANSWER SHEET
AND START A NEW PAGE



7.0 PROCEDURES - NORMAL, ABNORMAL, EMERGENCY, AND RADIOLOGICAL CONTROL

7.1

7.2

7.3

7.4

10

a. GP-02, "Approach to Criticality and Pressurization of
the Reactor," cautions that "if correct SRM/IRM overlap
is not verified, the reactor shall be shutdown and the
Nuclear Engineer notified." How is correct SRM/IRM
overlap demonstrated?

b. Place the following procedural steps from GP-02 into
the proper sequence as they would be performed during
an actual reactor plant startup and pressurization.

Place HPCI in standby per OP-19.

Open the Steam Seal Main Steam Supply Valve.
Place a SJAE in service.

Start a Steam Packing Exhauster.

Place RCIC in standby per OP-16.

Start a Mechanical Vacuum Pump.

U WM

El 0P-27, "Generator and Exciter System Operating
Procedure," cautions the operator to minimize turbine
generator operation below 100 MWwe. Briefly explain
why this operating limitation is necessary.

b. Per 0P-27, "the power factor shall never be allowed to
become less than .

Arswer the following questions with regard to reactor
recirculation pump operational limitations and precautions:

a. GP=05, "Unit Shutdown," states that recirculation pump
operation at suction pressure below 300 psig should be
minimized. Why is this recommendation necessary?

b. When increasing recirc pump speeds with both controllers
in MANUAL, their speeds should normally be maintained
within . The speed differential is
limited to when below 75% core flow and ____ when
above 75% core flow.

when, per GP-06, "Cold Shutdown to Refuel," is operating
condition 5 entered?

(1.0)

(1.5)

(1.0)

(0.5)

(0.5)

(1.5)

(1.0)



7.5

7.6

vuJ

7.8

11

while operating at 100% power, an inadvertent HPCI initiation

results in a "Moderator Temperature Decrease." Per AOP 03.0, which

of the following operator actions is correct with regard to the
recirculation pumps?

a. Reduce recirc pump speed so that core flow is decreased by
20% below its level prior to the transient.

b. Reduce recirc pump speed so that core power is decreased by

20% below its level prior to the transient.

c. Slowly reduce recirc pump speed to maintain core thermal
power below the APRM rod block setpoint.

d. Do not change recirc pump speed, but insert control rods
to reduce therma) power below the APRM rod block setpoint.

which of the following is not a symptom that you would expect to

see as a result of a "Jet Pump Failure" (AOP-04.4)?

a. Increase in core thermal power.

b. Increase in total core flow (indication).

¢. Decrease in core plate aifferential pressure.

d. Increase in recirc loop flow (in loop with failed j.p.).

List the four (4) operator action steps required in response to
a "Liquid Radioactive Spill" per AOP-05.2.

AOP-15.0, "Alternate Shutdown Cooling," identifies five (5)
conditions which must be met before that method of shutdown
cooling may be used. What are four (4) of those five
conditions?

(1.0)

(1.0)

(2.0)

(2.0)



7.9

7.10

7.11

7.12

7.13

12

The plant is operating normally at approximately 85% power. Which
of the following Statements describes the proper response to a
“"Low System Frequency" per AQP-22.0?

a. When the "GEN BUS UNDER FREQ RELAY" annunciates, promptly
reduce generator load to 100 MWe and separate the unit from
the grid.

b. Increase unit output to the maximum consistent with plant
conditions; if frequency decreases to 58.4 Hz commence a
rapid shutdown per GP-05.

2. Increase recirc pump speed as necessary to maintain unit
load as grid frequency decreases.

d. Increase unit output to maximum consistent with plant
conditions; if frequency decreases to 58.4 Hz reduce
load to 100 MWe and separate the unit from the grid.

AOP-32.0, "Plant Shutdown from Qutside the Control Room," states
that a minimum of five (5) persons would be required to perform
such a shutdown on one unit. Where would those five persons be
stationed for a remote shutdown on Unit 1?2 (Al] stations need
not be permanent.)

LEP-03, "Alternate Boron Injection," identifies the CRD
pumps/system as one of six that may be selected and used

to inject boron if the SLC system is not available when boron
injection is required. Briefly describe the method/flow path
which is established to accomplish this injection.

The End Path Procedures (EPPs) direct the operator to depressurize
the reactor when specific circumstances are encountered. Per the
EPPs, what is the recommended method of depressurizing the reactor
under the following situations:

a. MSIVs open?
b. MSIVs closed?

Answer the following questions with regard to the Reactor Water
Cleanup System Operating Procedure (0P-14):

a. Reactor Coolant temperature is 300°F and a major portion
of the RWCU flow is being rejected to the condenser,
Briefly explain why it is recommended that flow back to the
reactor vessel be established slowly over a 45 minute period.

b. O0P-14 cautions the operator to maintain maximum RWCU System
flow and temperature when operating at low power. Why is
this practice recommended?

(1.0)

(2.5)

(1.5)

(1.0)

(1.0)

(1.0)
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7.14 An improper RBCCW system lineup could result in possible damage (1.0)
to the pumps and/or heat exchangers as stated in "CAUTIONS" in
the system operating procedure (0OP-21). Which of the following
lineups/conditions would minimize the likelihood of component
damage over an extended operating period?
a. Running one RBCCW pump with two RBCCW heat exchangers.
b. Running two RBCCW pumps with two RBCCW heat exchangers.
¢. Running two RBCCW pumps with one RBCCW heat exchanger.
d. Running two RBCCW pumps with three RBCCW heat exchangers.
7.15 What are four (4) items which must be verified by the operator (2.0)
per GP-05, "Unit Shutdown," prior to placing the reactor mode
Switch in STARTUP-HOT STANDBY?

WRITE "END OF CATEGORY 7" ON YOUR ANSWER SHEET AND START NEW PAGE
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8.1

8.2

8.3

8.4

8.5

14

ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS

when performing system lineups or status checks in
preparation for a plant startup per GP-01, certain
systems can be signed off with either a "V" (valve
lineup performed) or a "C". What conditions must be
met in order to qualify for a "C" signoff?

Temporary changes to operating procedures should be
minimized. Under which one of the following conditions
is a temporary change permitted and warranted?

Answer the following with regard to AI-59, "Jumpering, Wire

The addition of a caution is necessary to prevent
possible equipment damage.

A correction is required to a valve/electrical lineup.

The plant physical conditions assumed by the procedure

are incorrect and prevent its completion as written.

A procedural step is determined to be unnecessary and
should be deleted.

Removal and Designated Jumper:"

b.

what is meant by the term "designated jumper"?

While reviewing a "Jumper and Wire Removal Approval"
for a safety-related system, you notice the foilowing
entry in block 9 (Jumper No./Tag No(s).): "Window
xx=xx=xx yellow dot." What does this indicate?

Station clearances are under the control of the
and are issued for work involving equipment such as

Briefly explain the difference between a multiple
clearance and a master clearance as described in
AI-58, the "Equipment Clearance Procedure."”

Briefly explain how the "Overdue Date" is determined
for a technical specification surveillance.

On a weekly basis, Regulatory Compliance shall print
and issue a surveillance "Status Check Report" to
responsible subunits. What is the purpose of this
weekly report?

(1.5)

(1.0)

(1.0)

(0.5)

(1.0)

(1.0)

(1.0)

(1.0)
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8.7

8.8

8.9

8.10

8.11
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Which of the foliuwing statements correctly describes a
Priority 1 work request per the "Corrective Maintenance"
procedure, MP-14?

a. It may be worked on a 24-hr/day, 7-day/week schedule
upon approval by the General Manager.

b. It must be approved by the Shift Operating Supervisor
and the Maintenance Supervisor.

¢. The WR&A must be completed and signed prior to
commencing the maintenance activity.

d. Priority 1 shall be assigned to all failures of
safety-related equipment requiring immediate plant
shutdown.

The "Conduct of Operations” section of the plant Administra-
tive rrocedure states that no recorder shall be removed

from service without the Shift Foreman's permission. What
threc (3) things must be marked on a recorder chart that

T — .

is removed from service?

What is the difference between a DEPARTURE and a DEVIATION
from an established procedure?

The Control Operator is unable to perform one of the PTs

on the DSR. How must he document the non-performance of

the PT and how does he reschedule it prior to routing the
DSR to the Shift Fcreman for review?

Until the EOF is activated, the Site Cmergency Coodinator
shall not delegate the responsibility for...

a. ..directing the combined activities of plant personnel
in the CR, TSC, and 0SC.

b. .. .requesting cutside emergency assistance.

c....assessing the emergency condition for possible
upgrade in classification.

d....deciding what protective action recommendations will
be made to off-site authorities.

tach high radiation area in which the intensity of
radiation is greater than shall have a locked
door(s) to prevent unauthorized entry. The keys to these
doors shall be maintained under the administrative control
of

(1.0)

(1.5)

(1.0)

(1.0)

(1.0)

(1.0)
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8.12 Which one of the following events does NOT reguire a 1-hour

8.13

8.14

8.15

8.16

8.17

Red Phone Report to the NRC?

a. The initiation of a nuclear plant shutdown required by
the plant's technical specification.

b. Any event that should have resulted in ECCS discharge
into the reactor coolant system as a result of a valid

signal.

g, Any event that may have caused exposure to the whole body
of any individual to 25 rems or more of radiation.

d. Any event that results in manual or automatic actuation
of an Engineered Safety Feature.

For each of the foliowing conditions, state whether you would
consider the system operable or inoperable per the T.S. and

for each you consider inoperabie, briefly state why you determined
the system to be inoperable.

a. An emergency D.G. selected to CR Manual for Testing.

b. Control of RHR Pumps B and D shifted to the Remote Shut Down
Panel.

List all the reactor coolant leakage detection systems
which are required to be operable per Unit 2 TS 3/4.4.3.

Attached TS Table 3.4.4-1, "Reactor Coolant System Chemistry
Limits," provides the applicable limits based upon operationa!l
condition. What is the purpose of the chloride limit and why
is it permitted to be higher in operational condition 1 than
in condition 2? (i.e., what are TS bases?)

The Unit 2 TS LCO for maximum suppression pool water
temperature during Condition 1 or 2 is 95°F, with higher
limits authorized under two exceptions. What are these
exceptions and their associated limits?

Core shutdown margin must be determined by measurement

within 24 hrs. prior to or during the first startup after
completing core alterations. It must show the core to be
subcritical by at least R+ delta k/k. The value of R
must be positive or zero and in units of percentage delta k/k
is the

(1.0)

(1.0)

(1.0)

(1.5)

(1.5)

(2.0)

(1.5)
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Amendment No.

UNIT 2-CYCLE 5 CLOSURE OF ALL

o o

UPDATED FINAL
SAFETY ANALYSIS REPORT

BRUNSWICK STEAM ELECTRIC
PLANT UNITS 1 & 2
Carolina Power & Light Company

a




TIME

DATE 1-11-79 1505 UNIT 1
#BOPERIODIC NSS CORE PERFORMANCE LOG*®®
LOCATION 1 2 3 4 5 6 7 8 9 10 1" 12
AXIAL REL PWR 0.60 1.00 1,12 1.1 111 v 1,08 1.3 1.6 1.15 0.91 0.52
REGION REL PWR 0.62 1.02 0,92 1,09 1.01 1.09 0.92 1.02 0.92
RING REL PWR 1.09  0.91 1.13 1. 127 1.5 0.60
APRM CAF 0.99 0.95 0.97 0.95 0.96 0.98
P 4
REGION 1 2 3 4 5 6 7 8 ]
MFLCPR  0.715 0.634 0.715 0.723 0.602 0.724 0.715 0.635 0.715
LocC 9-18 19-12 §3-18 11-34 33-34 §1-34 9-36 19-42 §3-36
FLOW 0.0960 0.0966 0.0960 0.0947 0.0988 0.0947 0.0960 0.0966 0.0960
PKF 1.51 1.29 1.51 1.45 1.23 1.45 1.51 1.29 1.51
MFLPD 0.689 0.613 0.688 0.661 0.525 0.662 0.688 0.613 0.688
LOC 9-18-20 25-10- 5 43-18-20 13-32-17  33-34-19 39-22-17 9-33-20 25-44- 5 43-36-20
PKFL 2.25 2.00 2.25 2.16 1.75 2.16 2.2% 2.00 2.25
MAXEQ 0.226 0.187 0.226 0.219 0.172 0.219 0.226 0.187 0.226
Loc $-18 25-10 43-18 11-34 33-34 4§1-34 9-36 25-44 §3-36
FLOW 0.0960 0.0983 0.0960 0.0947 0.0988 0.0947 0.0960 0.0983 0.0960
PKF 1.51 1.32 1.51 1.45 1.23 1.45 1.51 1.32 1.5
FAILED SENSORS
FAILED LPEM LIST BASE CRIT CODE
3613,4,0 8A37,D,2 R437,2

-E;i:..

F;]\\kr! S\

CMWT
GMWE
CHFCP
CHMFLPD
CMPF
CMEQ
CAEQ
CAQA
CAVF
CAPD
CRD
CRSYM
PR
DPC-M
pPC-C
RWL
DHS
WEW
WD
WTSUB
WTiiB

WIFLAG
ITER
IREC
IEQL
IXYFLG

1779.
600.6
0.724
0.689
2.251
0.226
0.121
0.113
0.362
31.39
0.078
2.
981.
12.08
12.89
36.49
19.9
1.27
25.33
61.48
-1.00
61.23
'2.
3.
0.

0.



Table 2
Properties of saturated steam and saturated water pressure

Press.
psia

Water

Volume

Evap

ft2/1b

Steam

Water Evap

Enthaipy Btu/ib

Steam

Entropy. Btu/it. F

ater

Evac

Steam

|
|

Energy. Btu/ib

Water

Steam

% “ig ‘s ' s i 5 S Sa Y e
0.0886 32018 001602 33024 33024 Q00 0788 10788 0 2.1872 21872 0 1021 3 0.0¢
0.10 35023 001602 294%°% 294% & 303 0738 10768 00061 21705 21766 303 10223 0.1
0.1% 4% 4%3 ' 001602 20047 2004 7 13.50 0679 10814 0C271 21140 ¢ 141l 1380 102%7 0.:
0.20 53160 001603 15263 1626.3 2..22 063& 10847 00422 20738 21160 21.22 10283 0.:
0.30 64 484 Q0186 Q3s’ 0397 32 %4 QE7 . 1088 00641 20168 20809 325% 1032 0 0.2
0.40 72869 00160€ 762 0 Tel 40 92 024 10933 Q079¢ 9762 20562 40 92 2347 0.«
0.5 79 586 0.01607 64. ¢ 8413 4762 10486 10963 0092% 9446 22370 4762 .036°% 0.t
0.6 85218 001609 s4C.0 340 832 10452 10987 01028 9186 2902i% 8324 10387 0.t
0.7 30 09 001610 466 33 466 34 88 10 04z’ 1008 023 1.8968 2 0083 §8.10 10402 0.0
08 94 38 001611 411 87 411 &% 6239 104C3 026 01117 18778 19970 6239 10417 0.t
0.9 98 24 0.01612¢ 368 41 368 43 662 1038 11043 01264 18606 19870 6624 10429 0.
1.0 101.74 001614 332 %59 33380 6973 10361 11088 0.1326 1.84SS 3781 €973 104a . 1.
20 126.07 001623 7378 173.76 9403 10221 11162, Q017%0 7450 3200 9403 10518 FR
30 141.47 0.01630 1871 1.873 108 42 0132 1226 02009 | 68%4 8864 10941 10867 3.
4.0 182.96 001636 3C &3 30 64 20.92 006 4 12731 02199 8428 18626 12090 .0602 4.
5.0 162.28 00164. 73.51% 73.%53 130.20 00C 9 1311 02348 60%¢ 8443 13018 o63 5.1
6.0 170.0% 0.0164% 6. 967 &1 38 138 03 3962 11342 02474 5820 8294 ' 13801 €z 4 6.
7.0 176 84 C01848 3634 €3.65 44 83 9921 11369 0288l 8587 18168 14481 10674 7.
8.0 182 86 001653 4T 328 47 3% 80 87 988 % 1363 02676 £384 8060 15084 10692 8.
9.0 188 27 0.0165%¢é 42 382 42 4o %€ 30 38% 11414 02760 15204 7964 | 15628 G748 9.
10 193 21 0.016%9 38 404 3842 61.26 982 1433 02836 1.5043 7879 | 161.23 0723 1
14696 2.200 0.01672 2¢€ 7R2 26 8C 8o.17 87C3 1805 03121 14aa7 7868 180.12 10776 14.6
15 21303 501673 26274 26 2% i8i1 2} 9697 11508 03137 laals 7882  18i.16 10779 1
20 227 96 0.01683 20070 20087 196 27 960.1 1863 | 03388 1.3962 7320 . 19621 082 ¢C 2
Kb} 250.34 001701 13 7266 374 2189 945 2 1.64 1 03682 13313 6398 2188 1087 ¢ 3
40 267 2% 001718 104734 10 497 236 1 9335 11698 0392! 12844 6765 | 2360 10982.. 4
50 281.02 001727 8 4587 85l4 2%50.2 239 11741 ' 04112 1.2474 6586 2501 1098 2 S
60 29271 001738 7..562 7174 262 2 9184 11776 04273 12167 6440 2620 1098.0 6
70 302 93 001748 € 1875 6§ 20¢% 272.7 9078 11806 | 04411 119058 16316 2728 1100.2 7
8C 3.204 0.017587 s 4536 471 282 9009 11831 04534 1.167% 5208 2819 1102.% 8
%0 32028 00176€& 48777 4 89% 2907 8384 8 1883 N apa3 | 1470 6113 12904 037 9
100 327 82 001774 44133 4431 298 ¢ 888 % i872 04743 1.ig88 6027 | 298.2 1082 10
120 34127 001785 37097 3728 3126 8778 1904 24919 10960 3879 3122 07 & 12
140 353 04 001803 3.2C10 323 3250 8680 11930 05071 1068l 3782 | 324 % 109 ¢ 14
160 363.8% 0.0181¢€ 28158 2 834 33€.1 8530 198 02206 1043% 8641 3385 1113.2 16
180 37308 001827 25129 2831 346 2 8507 1969 05328 10215 15543 3456 1112.8 18
200 381380 0.01839 2 268% 2287 38585 8428 11983 05438 10018 2454 3548 1113.7 20¢
250 0.97 0.0186% L 824¢% 18432 3761 8250 011 08679 09585 15264 | 3753 1158 25¢
300 417 3% 001889 13238 15427 3940 BO8 S 2029 05882 09223 15108 |3929 117 2 30¢
350 431.73 001913 . 3064 3283 4098 794 2 2040 GC60%3 0B909 14968 4086 1181 35¢
400 444 8C 20193 14162 1610 4242 780 4 2086 06217 08630 14847 422.7 1187 40¢
450 456.28 0.019% 01224 c3i8 4373 7675 2048 06360 08378 14738 435 7 Li89 45
500 467 01 00198 0.90787 06276 449°% 785 1 2047 (06490 085148 4639 447 7 11188 sC
550 476 34 20199 282183 0848 4609 7433 2043 06611 07936 14547 458 9 11188 55
600 486 20 0.0201 0 74962 07698  471.7 7320 2037 06723 07738 1446] | 4695 1118.2 eC
700 503.0 0.0208% 0.63808 06238 4916 710.2 2018 06928 0.7377 14304 | 4889 11169 7C
800 §18.21 0.0209 0 24809 05630 3098 AR9 & 1994 0.7111 0.70% 14163 | 506.7 111582 8C
300 83195 0.0212 0 47968 05009 | 3267 668 7 1964 0.7279 067%3 14032 | 523 2 1113.0 9C
1000 544 38 0.0216 042436 04460 | 542 6 £504 1929 07438 06476 13910 5386 11104 :10€C
1100 £56.28 0.0220 0. 37863 04006 | 557 % 6315 11891 0778 06216 1.37 §£3.1 11075 | 11C
1200 567 .9 0.0223 0.34C13 0.362% &719 6130 11848 0.7714 05969 1! 3683 5669 11043 |12€
1300 87742 00227 0.30722 03299 5856 294 56 1802 | 0.7843 05733 13577 |580.1 11009 | 13€
1400 887 07 0.0231 0.2787 03018 3988 5763 11783 1 0.7966 05507 | 3474 3929 10971 [ 14C
1500 £96 20 0.023% 028372 0.277 6il.7 8884 11701 08085 05288 3373 6052 1093.1 |18
2000 63580 0.0257 s 16266 0.1883 ' 6721 4662 11383 08625 042% 12881 662 6 068 & | 20C
2500 668 .1 0 0286 010299 0.1367 | 731.7 €16 10933 /109139 03206 1.234% 718.5% 10329 2%¢C
3000 695 33 0.0343 0.05073 0.0850 c18 2184 10203 0972 0.1861 1.1619 | 7828 373, 30
3208.2 70547 7.05C 0 00508 2060 0 9060 0612 0 0612 /8789 8783 320
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ZQUATION SHEZT

.
JAL T

s d.ah

~sur{t)
?°!3/T
?,e
s 25.06/T

= 260/ + (3 = 9)7

(1%/s) + [(8 = oW %s]
i/(2 - 8)
(8 = 2)/(%0)

Kagg=1)/Kaps * Kope/Sare

[(0%/(T Kopg)] # [Bgpe/ (1 +3T)

(2a¥3/(3 x 10'9)
aN

Aatar Parameters

1 gal. = 38.345 Tom,

1 gal. = 3.78 liters

1 fe@ = 7.48 gal.

Jensity = 52.4 lom/ft3

Jensity = 1 gm/cC

4eat of vaporization = 370 3tu/lom
4eat of fusion = 144 3tu/lom

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

1 azo = 0.4335 1bf/in.

sscle efficiency = (Net work

cut)/{zner3y 1n)

I\
[ e, 107000
T™L = 1.3/u

HVL = -0.393/u

SCR = /(1 = Kypq)
CRy = S/(1 = Kopex)

GRy(1 = Kappy) = QRoll = Kgpr)

M= 1/(1 - ‘eff) . CR,/CR3
M= (] - (effo)/(z - Kapey)
SoM = (1 - <eff)/Kef.‘

t* = 10 seconds

T = 0.1 seconds”

13y = 9,
}/hr = (0.5 CE)/a%(meters)
/hr = 6 CE/d° (feet)

Miscallaneogus Conversions

2

1 curie = 3.7 x Iolodps
1 kg = 2.21 lom

1 np = 2.54 x 103 3%u/nr
1 w = 3.41 x 109 3tu/hr
lin = 2.54 cm

°¢ = 9/8°C + 32

°C = 5/9 (°F-32)

1 BTU = 778 f&£-1bf




OPERATIONAL CONDITION

T 1IND - XOIMSNOWE

At all other tlmes

6~y v/t

i

TABLE 3.4.4-1

REACTOR COOLANT SYSTEM CHEMISTRY LINITS

CHLORIDES

< 0.5 ppm
< 0.2 ppm

< 0.2 ppm

(\—)} \Aﬂ()x TN

BAS

CONDUCTIVITY (ymhos/ca @25%¢)

< 2.0
< 2,0

<10.0



5.0 Answers

5

.1 (b)

REF:

& e

REF:

.3 (a)

REF:

.4 (d)

REF:

- K8

REF:

REF:

REF:

.8 (a)

(b)

REF:

REF:

BSEP "Core Parameters and Thermal Limits", III.B

BSEP "Reactor Theory Part II", sheet 16-23

BSEP "Reactor Theory Part II", sheet 8-9

BSEP "Reactor Theory Part II", sheet 44-45

BSEP "Reactor Theory Section I", p. 16
BSEP "Reactor Theory Part II", sheet 2, 11, 15

Steam Tables

BSEP "Fluid Flow", p. 66

1. detector "A"
2. detector "B"

Indicated level would be above actual level [0.5] because
the fuel zone level detector taps into the jet pump
instrument line [0.25] and is calibrated with no jet pump
flow [0.25].

BSEP Mitigating Core Damage Study Guide, p. 19-26
Boiling in the core [0.5] drives NC flow from the down-
comer through the jet pumps and into the shroud region
[0.5].

A difference in density between the fluid in the bypass
region and the boiling region within the active fuel [0.5]
drives a NC loop inside the shroud [0.5].

BSEP Mitigating Core Damage Study Guide, p. 36-37

(1.

(1.

(1.

(1.

(1.

(1.

(1.

(0.
.5)

(1

(1.

(1.

0)

0)

0)

0)

0)

0)

0)

3)

0’

0)

0)



5.10 (a)

(b)

(c)
(d)

(e)

REF:

5.11 (a)

(b)

MSIV closure causes a rapid pressure increase which

collapses voids causing a positive reactivity insertion.

The recirculation pumps trip on high reactor pressure
(ATWS).

The SRVs are opening due to high reactor pressure.

Decreasing reactor pressure (due to SRV opening) causes
an increase in core voiding and vessel level.

The reactor should have scrammed due to MSIV position
(<90%) [0.5]. This scram anticipates the pressure and
flux transients which occur during isolation valve
closure [0.5].

BSEP FSAR figure 15.2.3-4
Simulator Malfunction #166
RSP Study Guide 3, p.6-7

AGAF = 0.97
CMWT = 1779
RTP = 2436 MWT [0.2]

%%%% x 100% = 73.03% RTP [0.3]

73.03% _

e - 75.29% indicated power on APRM "3" [0.5]

SPRLIN. o 3¢ [0.9)
CPR(actual)

MFLCPR =

CPR (actual) = CPRLIM = 1.3 =
MFLCPR 0 724 1-79500.5]

(C) rap-i
CL 9
Sor 1 =
REL. Fuux
REF: BSEP Core Parameters and Thermal Limits Study Guide

(0.5)

(0.5)
(0.5)

(0.5)

(1.0)

(1.0)

(1.0)

(1.0)



5.12

5.13

5.14

5.15

5.16

(a)
(b)
(c)

REF:

(a)

(b)

(c)

REF:

Radiolytic decomposition of water.
Metal (Fuel cladding) to water reaction.

oxygen: 5%
hydrogen: 4%

BSEP Mitigating Core Damage Study Guide, p. 39-40

The soak period allows the fuel rod (clad) time to expand
elastically to accommodate the stress exerted on it by the
peliet.

Find time 12 hrs. prior to reduction: 0300 - 12 hours =
1500

Find nodal power at 1500:
11.0 kw/ft + (15 hours x 0.10 kw/ft/hr) = 12.5 kw/ft

Power was > 12.5kw/ft for 12 hours so this becomes the
valid preconditioned value for that node. [0.5]

Power can be returned to 13.0kw/ft at 0.10kw/ft/hr [0.5].

The "envelope" is the range of power between the threshold
power [0.5] and the preconditioned power [0.5].

BSEP PCIOMR Study Guide, p. 3,7,8

This ensures that the B., adds negative reactivity [0.5] at a
faster rate than positive reactivity can be added due to
reactor cooldown [0.5].

REF:

(a)
(b)

REF:

(a)

(b)

REF:

BSEP, SD-05, p .1

It improves overall plant efficiency (as much as 5%).

(b)

BSEP FW heaters and Drains Study Guide, p .1
BSEP Heat Transfer (F.), p. 7-15

Neutron sensitivity decrea s due to Uranium depletion
[0.5] but gamma sensitivity <-esn't change due to
constant argon pressure [0.5].

1. Absorption gammas.
- Fission product decay gammas.

BSEP LPRM Study Guide, p. 2
BSEP SRM Study Guide, p. 4

(0.
(0.

(0.

(0.

(1.

(1.

(1.

(0.
(0.

(1.

(1.

5)
5)

5)

5)

0)

0)

0)

3)
5)

0)

0)



6.0
6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

r o AT 24 /\ . W23~ 9

- .
L et e -

-

Answers
(b) (1.
REF: BSEP SD-01, p. 6
(c) (1.
REF: BSEP SD-4, p. 34

BSEP SD-24, p. 7
(b) (1.
REF: BSEP SD-7, p. 3, 7, 20
(d) (1.
REF: BSEP SD-11, p. 38
(a) ¢~ (1.
REF: BSEP SD-12, p .2

TE s g 3L, we s cATSeaL o Gy (P02
(c) (1.
REF: BSEP SD-16, p .13

BSEP SD-12, p.6
(c) (1.
REF: BSEP Main Circulating Water System Study Guide, p. 48
(a) Compressor "D" is a rotary screw compressor [0.5] while "A-C"

are reciprocating (double acting, single stage) compressors

[0.5] (1.
(b) The "hign-inter-low" switch determines the pressure band

within which that compressor will load and unload [0.5].

A1l three compressors normally operate in the "low" pressure

band [0.5]. (1.
(c) When instrument air pressure decreases to 95 psig. (0.
REF: BSEP SD-46, p. 2-6
(a) RHR pump room cooler

RHR pump seal Hxs

Core Spray pump room coolers (0.5 ea/l.
(b) H® S¢ (0.

j‘).‘(-“‘«\ v Ave Vo_.,'.‘-bl \\f\l. 2 od T s am 2,0 TPy - —.'-L T =,
REF: BSEP SD-43, p .3

0)

0)

0)

0)

0)

0)

0)

0)

0)
5)

5)
5)



6.10

6.11

6.12

6.13

(a)

(b)

REF:

(a)

(b)

REF:

(a)

(b)

REF:

(b)
(c)

REF:

MCS - 0 to 5800 RPM
MGU - 2825 to 5800 RPM
lower

Level wiil initially swell due to decreased Rx pressure
[0.5] and RFP speed will decrease due to the higher level

and the M

mismatch [0.5]. This will cause level to

/M
decrease 353 s(!bilize at a lower level to offset the

mismatch in FWCS [0.5]. RFP speed will return to

/M
ifgmor‘ inal value when the level and flow error are
balanced [0.5].

BSEP SD 32-2, p. 16-17, BSEP Simulator Malfunction #156

5 seconds - Nuclear Service Water Pump

10 seconds - RHR Pump

15 seconds - Core Spray Pump

20 seconds - Fire Pump Power Supply Breaker

1.
A
3.

Auxiliary Lube oil pump
Auxiliary jacket water pump
Crankcase vacuum blower

BSEP SD-50.1, p .3

WU B WM -

BSEP SD-39, p .3

Downscale
Inoperative
Retract Permissive
Upscale (Alarm)
Peried

Upscale Trip (0.25ea/1.

Inserted - 18" above CL

withdrawn - 30" below bottom

3.
2.
3

BSEP SD-09-1, p. 1-1

RHR pump start permissive [0.5] and LPCI injection valve
open permissive [0.5].

Recirc pump discharge valve closure [0.5].

ADS logic initiation permissive [0.5].

The white 1ight associated with that pump will illuminate.

8
2.

Take the manual control switch to START (spring return
to Auto).

Reset the LPCI initiation signal (by depressing the PB).

BSEP SD-17, p. 9, 33
BSEP SD-01, p. 51

(0.
(0.
(0.

(2.

(2.

(0.5ea/l.

(0.

(1.

5)
5)
5)

0)

0)

.8)

5)

0)

.0)

5)

0)



6.14

Bw M e

REF:

Recirculation pump (and motor) coolers
DW equipment drain tank coolers
Penetration coolers

Drywell coolers

BSEP SD-21, p .1

(0.25ea/1.0)



ANSWERS

a. At least 3 IRM channels in each RPS trip system show an
increase in reading [0.5] before the first SRM channel
-eaches 105 CPS [0.5].
4,2,6,5,1,3

BSEP GP-02, P.13, 15-21

To prevent cooling the LP turbine's diaphragm below
120°F [0.5] which may cause severe turbine damage [0.5].

less than unity in the leading direction (negative or
incoming VARS)

BSEP 0P-27, P.14,15
Such operations can shorten seal life.
1%, 5%, 10%

BSEP GP-04, P.4
BSEP GP-05, P.5

the vessel head bolts are detensioned.

BSEP GP-06, P.7

BSEP AOP 03.0, P.4

BSEP AOP-04.4, P.3

Announce that there is a radioactive liquid spill (and state
location. Have persornel leave the spill location in an
orderly manner.)

Stop the source of the spill (and cover the spill with
absorbent material.)

Notify E & RC.

(If possible) secure ventilation in the spill area (to
minimize evaporation.) (0.5 ea/2.9)

Ref: BSEP AOP-05.2, P.3




7.8 1. A1l centrol rods must be fully inserted.
e Reactor pressure must be below the SDC .nterlocks.
3. RHR SDC cannot be established.
4. A1l other methods of SDC (have been attempted and) were
unsuccessful.
5. Further cooldown of the reactor is reguired. (4 of 5 @ 0.5/20)
Ref: BSEP AOP-15.0, P.3
7.9 (d) (1.0)

Ref: BSEP AOP-22.0, P.3-5
7.10 1. The Remote Shutdown Panel Operator (RB, 20' El., vicinity MCC-1XB)
2. MCC-1XB, 1XDB operator (RB, 20' El.)
3. MCC-1XA, IXDA operator (RB, 20' E1.)
4, 4KV bus operator (DB, 50' E1.)
5. MCC-1XC (RB, 20' El.) (0.5 ea/2.95)
Ref: BSEP AOP-32.0, P.4, 26

7.11 A flow path is set up from the SLC tank drain [0.5] via : (1.5)
a temporary hose [0.5] to the CRD pump suction line vent [0.5].

Ref: BSEP LEP-03, P. 17

7.12 a. Rapidly depressurize the reactor with the bypass (0.5)
valve opening jack.

b. Manually open all ADS valves. (0.5)

Ref: BSEP EPP-1P, P.5
BSEP EPP-1M, P.4

7.13 a. To prevent regenerative Hx tube damage [0.5] due to rapid (1.0)
cooldown rate [0.5].

b. To minimize thermal duty on the feedwater nozzles. (1.0)

Ref: BSEP OP-14, P.11, 31



7.14

7.15

(b)

Ref:

1.

s owWwN

Ref:

BSEP 0OP-21, P. 6, 7, 16

(1.0)

A1) operable IRM channel Upscale Trips (or INOP lights) are off.

Inoperable IRMs and/or SRMs are bypassed on the RTGE.

At least three IRMs per trip channel are operable.
A1l operable APRM channels indicate less than 11%.

PT-01.2.3 PC is current.

A1l items in the A0 and CO DSR applicable to Oper. Cond. 2

are current.

BSEP GP-05, P.23

(4 of 6 @ 0.5/2.0)



Answers

The system has not undergone significant maintenance or

modification (and there is no reason to believe its

status has changed significantly since the last valve

lineup) [0.5], the last valve lineup was completed within *ha V.oor e W\t
~, &—year [0.5], and all control room controls and indications

are checked [0.5]. (1.5)

REF: BSEP GP-01, P. 5-7 ) Qi
(c) (1.0)
REF: BSEP 0I-28, P. 2

a. The jumper is uniquely identified [0.5] and physically
controlled [0.5]. (1.0)

b. The annunciator's audible alarm feature is altered
(by installation of a modified card). (0.5)

REF: BSEP AI-59, P. 3, 4

a. dispatcher
switchyard equipment (generator stators field breakers) (0.5 ea/l1.0)

b. A multiple clearance is issued to two or more individuals
whose work has the same boundaries [0.5] while a master
clearance is issued to a foreman who is responsible for
two or more jobs within the same boundaries [0.5]. (1.0)

REF: BSEP AI-58, P. 1, 2

a. The surveillance interval has a maximum allowable
extension of <25% [0.5] with a maximum combined time
interval for three consecutive surveillance intervals of
<3.25 times the TS interval [0.5]. (1.0)

b. To provide an early warning of surveillances which have a
potential for becoming overdue. (1.0)

REF: BSEP RCI-02.4, P. 4, 8
BSEP TS 4.0.2

BSEP MP-14, P. 2, 3, 21



8.7

8.8

8.9

8.10

8.11

8.12

8.13

8.14

11

1. The initials of the person who removed the recorder from
service.

2. The date and time of removal from service.
- B The reason for the recorder's removal from service.
REF: BSEP AP-Vol. 1, P. 4-5

A departure may change the intent of the procedure [0.5]
while a deviation may not [0.5].

REF: BSEP AP-Vol. 1, P. 5-6

He must enter the reason for non-performance on the
Completion/Exception Form [0.5] and tentatively reschedule
the PT in red on the Rescheduling PT Sheet [0.5].

REF: BSEP 0I-03, P. 1, 3

(d)

REF: BSEP PEP 02.2, P. 2

1000 mRem/hr.
Radiation Control Supervisor on duty ¢ - i~ B

REF: E&RC Manual, Vol. VIII, P. 33
AL 42 , 732 Ve

(d)

REF: BSEP RCI-06.5, P. 5-8

a. Operable

b. Inop LPCI loop B [0.25] - RHR-LPCI Pumps B&D will not auto
start on ECCS initiation signal when transferred to remote
SD panel [0.75].

REF: Brunswick RTN-031, Brunswick RTN Ques. 31-5.

1. Primary containment atmosphere particulate radio-
activity monitoring system.

2. The primary containment sump flow integrating system.

- The primary containment gaseous radioactivity
monitoring system.

REF: BSEP 11-2 TS, P. 3/4 4-5

(0.5 ea/l.5)

(1.0)

(1.0)

(1.0)

(0.5 ea/l1.0)

(1.0)

(1.0)

(1.0)

(0.5 ea/l.5)
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8.15 The chloride concentration is limited to prevent stain-
less steel stress corrosion cracking [0.5]. The effect
of the chloride is reduced when oxygen concentration in
the coolant is low [0.5], therefore, a higher chloride
level is permitted during full power operation [0.5]. {1.5)

REF: BSEP U-2 TS, P. 3/4 4-9, B 3/4 4-2

8.16 1. 105°F [0.25] during testing which adds heat to the
suppression pool during condition 1 or 2 [0.75].

2. 120°F [0.25] with the MSIVs closed following a scram
from Operation Condition 1 [0.75]. (2.0)

REF: BSEP U-2 TS, P. 3/4 6-9
8.17 0.38% [0.5]
. the difference between the calculated value of maximum
core reactivity during the operating cycle and the calculated
BOL reactivity [1.0] (1.5)

REF: BSEP U-2 TS, P. B 3/4 1-1



