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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: [b Z/s[JT
JDhn F. McTiro Date Signed

Approved by: Au k'[Ys

Br'uce A. Wilson, Section Chief Date Signed
s

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

1. Persons Examined:

SR0 Candidates: R0 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 Employees Contacted:

*J. Chase, Operations Manager
*P. Hopkins, Training Supervisor
*T. Backes, Sr. Specialist - Simulator Support

#*N. Stewart, Sr. Specialist - Operator Training
#*S. Morgan, Sr. Specialist - Operator Training
#D. Shaw, Sr. Specialist - Operator Training

#*G. Barnes, Sr. Specialist - Operator Training

# Attended Written Examination Reviews

* Attended Exit Meeting

2. Examiners:

*J. Munro, NRC
S. Guenther, NRC
K. Brockman, NRC

'

J. Kvamme, EG&G
T. Morgan, EG&G

* Chief Examiner
|
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Carolina Power and Light Company 2

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) Question 5.1 - The question deals with four statements about LHGR.
The third statement said that the LHGR limit 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
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 the LHGR limit decreases with core
age.

Resolution - The LHGR " design limit" 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.

(2) 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.

t

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. S0-12. The
SD should be corrected to reflect the existing plant conditions.

(3) 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
i completed modifications which bypass the isolation valves around
|
|
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Carolina Power and Light Company 3

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.

(4) 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-01, Revision 95.

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

(5) 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 AI-40 confirm dual key control. The answer key has
been changed accordingly.

b. R0 Exam

(1) Question 1.01 (c) - 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.
|

| (2) Question 1.02 - The failure of the Bypass Valves (BPVs) n'ay have
been caused by the fire / power loss, but the graphs do not

,

necessarily pin-point the BPV Failure.
i

! 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 the reactor pressure control system failed to open.i

Reactor Pressure (WR): Reactor Pressure is oscillating at-

approximately 1100 psig. This pressure is excessive and
| indicates cycling SRVs as the pressure control mechanism.

i
i
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.

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.

(3) 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.

Resolution - 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.

(4) 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.;

(5) Question 2.06 (a) - Additional answers may also be " flashing ((tosteam), 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
i answer key. The answer key has been changed accordingly.

(6) Question 3.03 (c) - 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 - R0/SR0 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

,

i facility-supplied student training material. No change to the
i answer key is warranted.

|

t



O

4

Carolina Power and Light Company 5

(7) 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.

(8) 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.

(9) 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.

(10) 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.

(11) 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 tenns, we do not use the terms as they are written in the
"0wner's Group Guidelines." The entry conditions for "RPV
Control" are also from the "0wner'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 E0P-01, the purposes / concepts represented by these terms
are integrated into E0P-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) is warranted.
An error was made in the interpretation of the E0P-01 " User's

j Guide" with respect to the distinction between the terms " entry
,

| conditions" and " key parameters." This error was attributable, in

|
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Carolina Power and Light Company 6

part to the facility's failure to forward the E0P-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.

4. 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 E0P-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.

|
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SRO EXAM COMMENTS

1. Question 5.1 deals with four statements about LHGR. The third
statement said that the LUGR limit decreased over core lifetime;
this is not true. According to Technical Specifications 3/4.2.4
the LHGR limit is 13.4 kw/f t 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 LHCR limit decreases with core
age.

2. Question 6.5 deals with what signals will give a Group 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-
pass in startup when reactor pressure is greater than 500 psig.
Reference Technical Specifications 3/4 3.2.

3. 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.

4. 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 CP-1, Revision 95
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5. Question 8.11, . this question deals with who holds and controls
the keys for High Radiation areas in excess of 1000 mrem.
Technical Specifications referenccs Operations Shift Foremen and
the Radiation Control Supervisor. AI-40 High Radiatien Area Key

-

Control also references the Shift Operating Supervisor /or Shif t
Foreman for Operating personnel, Radiation Control Supervisor for
other personnel.
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11/13/84 07:49:23 TASK # OD00000C GOULD S.E L. ~5i-22 1.?D

G
PARAMETERS LOCATED AT THE TOP OF EACH FLOW CHART, AND
ASK THE QUESTIONS ADOUT LEVEL, PRESS ETC LATER IN THE FLOW PATH.

N- THIS GUESTION IS A GOOD SRO TYPE GUESTION IF IT IS RE-WRITTEN
IN THE BSEP FORMAT.
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11/13/84 07:49:23 TASK 0 ODOOOOOC GOvLD S.E.L. FP.
/

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&?/&&&&&&&&&&&&&&P L'/. I D5t F
REACTOR OPERATOR EXAM COMMENTS 11-12-84s

G 1.01C
ANSWERS SHOULD DE 1-F 2-F 3-T 4-T, PTS 25 EACHs

G 1.02

FAILURE OF THE DYPASS VALVES MAY HAVE BEEN CAUSED BY THE F I F E / PO.s'EF# LOSS; DUT THE GRAPHS DO NOT NECESSARILY PIN-POINT THE DPV FAILURE

G 1.05
#

THE GUESTION ASSUMES THAT THE 118% SCRAM IS THE ONLY APRM SCCAM.
IF THE CANDIDATE ASSUMES THERE IS A 120% INSTANT SCRAM FROM THE
APRM, THE ANSWER MAY DE SLIGHTLY DIFFERENT.

a

G 2.02C

AT 1000# RX PRESSURE THE ACCUMULATOR WILL STILL GIVE THE#
CRD IT'S INITIAL DOOST FOR THE SCRAM.

G 2.06A
#

MAY ALSO DE ANSWERED AS FLASHING, DEPRESSURIZING, AND WATER HAMMER
OCCURS IN THE RWCU SYSTEM WITH THE DUMP (REJECT) VALVE CYCLINC-
OPEN/ CLOSED DUE TO THE S# oRESSURE TRIP.

#

G 3.03C
''

THE REFERENCE FOR INSTRUMENT 'O' IS BASED ON 367" ADOVE VESSEL
'O' (DOTTOM OF VESSEL), AND IS DEFINED AS A POINT 4.3e" DELO.4 THE
TOP OF THE UPPER CORE GRID. WE DO NOT REFERENCE LEVEL ADOVE THE FLb
DECAUSE OF THE DIFFERENT ' TYPES' OF FUEL THAT ARE IN THE CORE.
REFERENCE RO/SRO REGUAL PROGRAM MATERIAL RTN 009 PAGE 4

'

G 3.05
SET POINTS GIVEN MAY DE IDENTIFIED AS TECH SPEC NUMBERS, WHICM ARE
NOT THE SAME AS CAL FOLDER NUMBERS.

,

G 3.10A
THE TURDINE CONTROL VALVES HAVE A 100% ' STEAM FLOW" SIGNAL VC'

A 100% OPEN SIGNAL. THE TCV'S WILL NOT MOVE, THE ANSWER FRON THE
CANDIDATE MAY REFLECT THIS.

G 4.03D

THERE IS NO RECIRC PUMP TRIP IF THE DISCHARGE VALVE IS SHUT. WE
STILL HAVE THE DISC VALVE DYPASS, AND THE PUMP WILL RUN DACK TO
^ 20% SPEED IF THE NUMDER ONE LIMITER IS PICKED UP. THIS LIMITER
IS ACTIVATED IF EITHER 1) THE DISC (ALVE IS SHUT , OR 2) TOTAL
FEED FLOW IS <20%.7

G 4.04 #2
HIGH DEARING VIDRATION AT ANYTIME NOT JUST AT ' CRITICAL ' SPEE05.

G 4.05 A AND D
THE TERM'S RC/L, RC/P, RC/G ARE FROM THE OWNER'S GROUP GUIDLINES
ALTHOUGH WE USE THE INTENT OF THESE TERMS WE DO NOT USE THE TERM:
AS THEY ARE WRITTCN IN THE OWNER 'S GROUP GUIDELINES.
THE ENTRY CONDITIONS FOR 'RPV CONT ROL ' ARE ALSO FROM THE OGL
AND AGAIN WE TREAT THESE DIFFERENTLY. WE USE THE 5 kEi'

l
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U. S. NUCLEAR REGULATORY CCHMISSION
REACTOR OPERATOR LICENSE EXAMINATION

FACILITY: _BEUUSWICE_122___________

REACTOR TYPE: _EME= gel _________________

DATE ADMINISTERED:_SaZ11212 _______________

EX AMIllER : _KUGEUEz_J.______________

APPLICANT: _________________________

___n____-.a.... .,,a_, . ~ . . c . . ., d. _ ,.anc am . _

U9v 3 9 r. :e r '. u r .m u i fva t. h w n . w w i ., . WriLu niuwerw on une sids unlw.
Starle uuwstion heet un tur ur the .:e n s w e r shwwts. PoinL> rur each
ouestion ere indicaLed in rarenthwsew oTLet the uuestiun. The e c.; 3 . i n a
scadw reouires at least 70% in wech cwLedurw and e Tin ;l scade of at

least 80%. E:: a m i n a li c o essers will be ricked ur s i:: (6) huurs after

the w> aniina tion starts.

% OF

CATEGORY % OF APPLICANT'S CATEGORY

__UALUE. _ICIAL ___SCOBE___ _UALUE__ ______________CAIEGOE'l_____________

_25.00__ _25.00 1. PRINCIPLES OF HUCLEAR POWER_ _________ ________

PLANT CPERATION, THERHODYHAMICS,
HEAT TRANSFER AllD FLUID FLOW

_2;.00__ _25.00 2. PLANT DESIGN IHCLUDING SAFETY___________ ________

AND EMERGENCY SYSTEMS

_25.00__ _25.00 ______.__ 3. IHSTRUMENTS AHD COHTROLS___________

|

_25.00__ _25.00 ____,.___ 4. PRCCEDURES - HORMAL, ASHORMAL,
___________

EMER0EHCY AND RADIOLOCICAL
CONTROL

100.00__ 100.00 TOTALS___________ ________

FINAL CRADE _________________%

All work done on this w>:a m i n a t i on is mu own. I tuve neither
divwn nur rwceived aid.

|| 10*
.

p/ _________________________________--
; APPLICANT'S SIGHATURE
|
'

/ ,

|
'

ns.
>.
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14._ESINCIELES_DE_NUCLEaE_E0 WEE _ELauI_DEEEaIIOUA
IUEESODINadICSA_WEaI_IEcuSEER_aHD_ELUID_ELCU

GUESTION 1.01 (2.75)

A. Identifw which isotopes and whet vereunLedw w.;eh con L i :bu t a to
thw Lutel core Power both at Beginning of Lire (BOL) end End

(1.5)
of Life (EOL).

B. The swrcentesw of delawwd owutrons burn .; L THERMAL wowraw
( . 2 3 .ilevwls is aerroximatelv:

1. 99.6%
2. 64%
3. 0.64%
4. 0%
3. 70 %

C. Indicate if the below stetemwnts are TRUE ur FALSE. (1.0)

1. On an averase, <buut 20 HEV of energw is released
Per fission in the core.

2. The Fission Yield Curve tells huw much energw is
relwaswd for wach isuLurv that can fission.

3. Prompt neutrolss C ulls Li tu tw u V w l* 99% uI thw Inwut rotss
Pf'Oduced through nuClwar fission.

4. Prompt neutrons which accumeens the fit.wiun Process
are actually released within a period ur .000001
seconds.

QUESTION 1.02 (4.00)

Unit 2 is operating at 100% Powbr. A rive ih-rweuried in the
Front Standard of the Main Turbine. The ReceLur Orwretur deeresses
the * TRIP' Push button un the EHC control ranel. A railure occurs
at this time. Using the attached Lrsees of the va luus Plant
Parameters, Finure le indicale WHAT FAILURE hew cecurred with the
Main-Steam and Turbine Swstem. In addition EXPLAIH Lhe CAUSE (1.0)

of the recorder indication changes aL each ur the numbered
points as described below:

NOTE: 1. Time intervals are.30 seconds.
2. The operator deprewwes thw " TRIP' rush butten

at +25 seconds,

a. The sharp drop in reactor vessel weLer Iwvel. (.75)

(.75)
6. The share drop in reactor suwer.

c. The repeated rise and fall in vessel weter luvwl. (.73)

* ( ' '' G )
d. The drop in total steau riow to neer zeru.

w_ .
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QUESTION 1.03 (1.75)

A hot reactor is irierwaswd in Power by Wilhd t aWills ectit rol lods.
The void risetion increases 1.5% and fuel tempe re Lui - inerwasws
40 desrwws F. Assumins no chense in moderatur temsweature, what
was Lhe reactivitw worth of the contrul rodT Show all work and

(1.73)
state any assumptions vou mekw.

GUESTION 1.04 (2.00)

Followins a normal reduction in ruwer from 90% to 70% withrecirculation flow, HOW will ihw followins chansw (inerwase,
decrease, or temmin thw samw) AND WHY:

a. The Pressure difference between the reactor and the turbine
(1.0)

stw m chest.

b. Condensatw dweression at the exit of the condenser. (1.0)

GUESTION 1.03 (2.00)

Unit 1 is uewraLins at 2436 MW (100% of rated), and thw re.ctor
scram is set for 118% of isted. The total scram delow time is 10
seconds, measured from thw t i na w the scram swteuinL'is exceedwd
until sufficienL nesetive reactivitw has been added to turn ruwer.10 second reriod, WHAT wil; be LhwIf e nuc1 war excursion creates 4

reak Power for the excursiunT NOTE: 1.Assumw HO temevrature or void (2.0)
effects. 2. Assume a constent seriod until ruwer Lurns.

i

QUESTION 1.06 (3.00)

Concerning THERMAL LIMITS:

directlw mwasurablw Parameter, UHAT ere THREE
a. Since MCPR is not e

(3) measurablw core paraneters newded bu lhe vrucess eumeuter La
(1,0)

calculate MCPR?
(2.0)

b. With regard to MAPRAT:
1. WHAT is the RELATIONSHIP bwtwwen HAPRAT 1 MAPLHGR?
2. The process comeuter erints out a MAPRAT of 1.03. Is this

acewetable?
3. WHAT physical condwouence could occur if the MAPRAT limit

is exceeded?

?
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QUESTION 1.07 (2.00)

The reactor has been operatins at 95% 9ower for swvwral deus. An
operator RAPIDLY reduces reactor Power to 60% bu reducind thw wrewd
of the recirculation pumes. Durins the next FEW HINUTES (2-3 minutes) the
opelator notices that reactor POWWr blow 10 increasws 4FPruXil2 telV 3%.
EXPLAIN the causw of this wITwet.

GUESTION 1.08 (2.00)

The teactor has Jus t sci ammwd from e::tendwd full power uneration.
Ten (10) hours later cooldown is cosar l e te s and at that time the
Shutdown Mersin is measured to be 1%. DESCRIBE thw chanses, if anw,
to the Shutdown Hersin in the NEXT 20 hours.

NOTE: Address in wour discussion whether a remetur reutcet is a
(2.0)concern.

GUESTION 1.09 (1.00)

During high power operation, e slow decreeuw in main eundwnser
vacuum occurs. LIST FOUR (4) things which could be causing

(1.0)
this decrease.

'
*

GUESTION 1.10 (2.50)

A. EXPLAIN whet is mwant bw cavitation. (Include WHAT iL is aad (1.0)
WHAT CAUSES it.)

ere THREE (3) maJoe raramwLwrs a-T r ee t ing thw Not Fowitive.B.,What
Suction Head (NPSH) of a evntrifusal r utur T (1.5)

00ESTION 1 11 (2.00)

For each of the wvents listed below, state WHICH ieactivitw
cowfficient will twseund first, WHY it iesponds, end if it
ADDS positive or nwsstivw reactivitw.

.

(1.0)
A. SRV openins at 100% eower.

(1.0)
3. Rod drop'at 100% power.
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QUESTION 2.01 (3.00)

a. DESCRIBE the flow path for fuel Pool water during the 'FPCC
ASSIST' mode of the RHR sustwm. Note: Be seweirie cod include
major components. (A drBWing maw be used) (1,5)

b. GIVE TWO (2) design feaLures that erwvent the eucsibilitw of
draining the waler Il um thw wwwnl fawl sturegw roul bwluw the top
of the fuel wiurwd there. (1,5)

i

I

GUESTION 2.02 (3.00)

INDICATE the TWO (2) sources or contrul rod serem hudreulie rivssure
AND DISCUSS HOW these two wources are wirwetive in causing a werum
at:

,

t

a. Zero reactor eressure'

b. 400 Psig re aClo t- et' essure

c. 1000 Psid reaClur FreUsure

00ESTION 2.03 (3.00)

A. The Turbine Buildinn Closwd Coulins Wates (TBCCW) eculs numwrous
comeonents. Of these, Four (4) comronwnLs arw ull couler3. Idwntifw
thesw Four (4) different oil coulers. (2.0)

1

B. All of the components in sert a havw i n d.i v i d u.s l temeweature control.
WHY would thesw components (oil cooliers) need individual temperature

(1.0)control and others would notT

GUESTION 2.04 (4.00)'

;

For_the followins swstwms LIST and DISCUSS Lhw PURPOSE end LOCATION
of ell INTERFACES with the Recirculation Sustem.

A._Rwsidual Heat Removal (RHR) (NOTE: Discuss TWO modes of RHR) (2.0)

B. Reactor Water Cleanue (RWCU) (0,5)

C. Rwactor Building Closed Cooling Water (RBCCW) (1.0)
(0.5)' D. CRD Hwdraulics

,

4

e

* - - - -- r---, ,- -aww- w w . - -.- rw-r----- m -,o -- w r--+-=r---n-w-m. y , --,,e--
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0UESTION 2.05 (3.00) ,

EXPLAIN HOW and WHY a loss of the Uninterrurtible Power Surels (UFS)affwets each of the followind items. If the luss has no effect,
e:telain what erevents the loss from having en effect. Note: If there

difference between units SFECIFY.is e

(1.0)
A. Candenser Vacuum (1.0)
B. Feedwater Control {1.0)
C. EHC"

4

j

,
GUESTION 2.06 (3.00)

:

For the followind situations euncerning the UniL 2 Resetor Water
Cleanus (RWCU) swstem, WHAT will be the ADVERSE RESULT ur each
situation?

A. RWCU is being operated in thw swJwet modw to the mein cundenser
when a swstem isolation occurs end the reJeetion isoleLion valve (1.0)is not promptlw shut bw thw operator.

B. During RWCU swstem starture o RWCU rums is vented while
(1.0)

running.

C. Durins rwJwet uPwrations at 50% Reeetar rower, both rvJect
valves, G31-F035 Lu redwasLe end G21-F034 Lo the main
condenser are arenwd simultaneouslw while chending reJeet

(1.0)
flow paths.

4

4
-

.

GUESTION 2.07 (2.50)

Explain the operation of an Entractiun SLwem Svstem NON RETURN
VALVE (NRV). Your wxelenation should eduress the following:

(.75)
-Purpose (.75)
-Normal operation (1.0)
-0eeration on a Turbine Trip

GUESTION 2.08 (1.50)

What erw the three conditions necessaiw to satisfw the RHR Shutdown
Coulins Valve InLarlocks and allow cewning F008 and F009, the
RHR Suction Coulins Isolation Outboard end Inboard ValveuT INCLUDE (1.5)
VALUES OR SETPOINTS.
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I GUESTION 2.09 (2.00)
<

A. What' affect (if anw) on Diwsel Gwnwretor OPERABILITY would occur*

if the diwswl mode selector switch were rleewd in the ' CONTROL
; .

RCOM MANUAL' Position and lurt there? EXPLAIN. (1.0)
:
:

! B. What effect (if anw) on D/C OPERABILITY would occur :P the
diwsvl triPPwd on reverse power durind tes t insi and www left tv'

(.1 . 0 )
; sit in that condition? EXPLAIN.
,

9

L

4

,.

I

&

1

1

i *
.

7

h,

1

4

d

4

-

.
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;

QUESTION 3.01 (3.00)

A.'F-010, F-029 and F-031, dueLion velvws~to the RCIC Pums from thw
CST wnd Suppression Poul res,Pwetivelv , ere all CLOSED and a RCIC
initiation sinnel is tweeived. Will the RCIC swstem initiate?
EXPLAIN. Note' Your enswwr should~ address wach of the ebove

(1.5),

valves.

P.~ Indicate whethei the following stetwmwnts .:e r w TRUE ur F.SLSE.
If false, EXPLAIN WHY.

1. II the RCIC turbine is LaixPwd bw the mechenical ovwrwwwwd
trie, the motor' operator for the 'Tiie and Throttiv' valve
V-9 will still so to the CLOSE eusition ir the V-3 control'

swileh is positioned to CLOSE. (.5)

.

2.:To restore t win u t e control or V-8 aftwr a mwchanical trie,
,

~ overspeed-trie must be m.ouallw twwwL. (.5)the

'

3. The' mechanical oversPwwd set limit is 150%. (.5)

GUESTION 3.02 (2.00)

i-
' List FOUR (4) autometic actions t' hat occur on' 4 Grour 1 CanLuinment'

. Isolation causwd from a Hi-Hi Hein-Steam Linw Radiatiun~Trie. (2.0)-

.

.'0UESTION 3.03 (2.50)
-

,
.

.

A. Which level transmittwo a r e ansiwmen t (Lemeeraturw com9ensatwd or '
8uncompensated) is more likwlw to' seach boilin:4 in Lhw indicating

eclumns in thw event u? e Drswell twmeerature i n e r e c t,e and twactor
(.5)pressure decrease?

.B. Which lwvwl indication (s) at thw RTCB ere teinev r et u r w compen-
(.3)

[ satwd?

C. Thw reference point used in the vessel level i nd i c a t i n::i wastem
is ________ inches above TAF for SXSR fuel. (.5)

D. At 100%. Power, what is the rwlationshir between indicated level
(1.0)and actual lwvel in thw curwT EXPLAIN.

t
*..

d

[

.- .- - . . - - . . - _ - . - - . - . . - - . ,- - - . - - . . . . . - - - - . . . _ ,
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GUESTION 3.04 (2.00)

The plant is operatins at 100% rower. APRH chanowls A and C have
railed hish. You call thw I1C Technician Lo investisata whilevou iwswarch Tech. Specs. A Plant Auxiliars Operatur wents to shift
RPS B power supplw to its alternate suwwi scusew fur trainins.
WOULD wou let him? EXPLAIN whw or whw not. Disact wour ansawr
toward swstwm(s) resrunse(s) instwad of adminisLewtive re- (2.0)
auirements.

GUESTION 3.03 (3.50)

A. LIST the Conditions which will causw thw Unit 2 Stendbu Gas
Treatment (SBGT) to stort au t o ns a ti c a l l w . (ACTUAL setruints (2.0)
reouired)

3. Indicate if the following statemwnts are TRUE or FALSE:

~1. Manual startup of thw SBCT swstwm will NOT cause the
Reactor Buildins Ventilation Swstem to isolate. (.5)

2. Automatic start of a SBCT train is onlw Possible with
the control switch in the ' STANDBY * Position. (.G)

3. Temperature swiLches located in the eerben Illter banks
will initiate cooling air et 210 F and secure the Ten

(.3)
and hwater.

'

GUESTION 3.06 (2.50)
-

| The Reactor is operating at 40% PCWer With thw Feedwater Cuntrol
Swstem in single elemwnt control, and channel A Selected fur
input (C32-N004A), when the reference les isolation velve to
(C32-N004A) develoes a significant eacking leak and the associated
refe ence les starts to sredualls decrease. Describe what will
haPren to the plant and whw. Assume no userstor acLion. Figure
32.2-5- Feedwatwr Level Contial, Figure 10- Rosemount and GEHAC
Level Instrument, and Fisurv 12- Unit 1 Roswmuunt Level Instrument
are attached for wour rwrerwnew. (NOTE: Limit sour answer to effects
on and of FWLC, RPS, Levwl Indicating, and Level Actual)
ANSWER ON THE ATTACHED HANDOUT PAGE.

-.. . . _ _ _ . . _ .
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3o__IUSIEUMENIS_AND_CONISOLS

'GUESTION 3.07 (1.50)

CONCERNING THE RBM:

A. Name THREE (2) other swstem input to the ROD BLOCK
MONITOR (RBM)? (NOTE: E2. elude ruwwr supplies.) (1.0)

B. Identifw if the bwlow statement is TRUE or FALSE. (.5)

When Power is increased Withias 2% of Llie L o w o f-
.

Intesowdiate set cint of thw R d Block Ttia Unit,
the cPerator reewives * warning of e swnuing Rod
Block (Push tu set up).

GUESTION 3.08 (3.00)

For each of the IRM (Intermediate Range Monitorine) rence ehendes
below, providw thw following:

1. The indicated level on thw NEW RANGE.
2. All automatic eetions initiated as a result uf the indicated

level on the NEW RANGE.

A. Switching from range Un reading 25, ur to rangw 7. (1,0)

B .' Switching from rangw 6, rwading 39, down to range D. (1.5)

A corv of IRf1 scale readings is provided.

-
.

.

r
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QUESTION 3.09 (2.50)

A. An operator depresses a Pushbutton for e desiswd rod on thw rod select
pushbutton m.trix. Which of thw below evwnts dews NOT occur as a result

(0.5)
of this action'

1. dwselects anw other rod selwet euchbutton previouslw
selected

2. wneraires its own latch ivlew, which mesneLieallu leichws
the switch cent.ets in the dwerwwwwd sus: tion

3. contacts close which connect the backlight circu;t
of the pushbutton select switch to the RSCS Icmp
dimmer circuit

4. rod worth minimiaer is rwinitialized.

B. Using the attached Fis. 4, CRD Hvdraulie Svstem, selwel thw correct
word in parenthwsis to fill in the Dianks of the beloW dwscription
of a Control Rod Notch Out Svuuwnew. (2.0)

Notch out begins with a brief _______(downward /urward) movement
to unlock the control rod. When the control switch is keet in
the ' NOTCH OUT* Position, the HCU insert dirwetion.1 control
valves ______(enersire/deenerginw) and open et .02 seconds and
the CRD hwdraulic stabilizing velve _______(wnwoniaws/dwenergizes)
and ________(cewus/ closes). The CRD index tubw drivoc _______

(down/up) and comws out of the collet lock. At _______(0.64/6.5)
seconds thw inswrt directionel control valve ______(deenweni:es/-
energizes) and closes. Thw stabilizins valve then ________
(deenersi=es/wnergizes) and _______(closes /orens). Durins
rod movement the swouwnew timer is goins throudh ils cwele

i which it conviwtws and resets in _______(18.4/S.5) seconds.

i

I
,

GUESTION 3.10 (2.50)

With the plant operating at 100% PoWwr With thw'iweire in Nester
Manual, an oewrator inadvertantlw DECREASES thw 'Prwusure Swt' bw
5 esi. WHAT will be the INITIAL rwsronse end FINAL status ur the

! following parameters duw to Lhis action? Brierlw EXPLAIN. Assume NO
opwrator detion. Swe Figure 2, EHC Logie Diedrew. ANSWER on the
attached handout page.

A. TCV position

B. BPV position
C. POWER
D. PRESSURE

.
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GUESTION 4.01 (2.73)

A. Fill in the blanks in the L* w l o w statement in eteerd :new with
'Operatins Principlew end Philosoahw of LOG REVIEWS":

I

'It is important when takins end reviwwins los data, that
the userator invulved Lake b i ai w tu cunsider the recarded
values for and co rn e a r e i, o othwr reedious

____________

for _____________ with Present Plent status." (1.0)

B. There are severel annunciators on weeb unit which have a
sPeCial annuneidtuP card identified bw d 'wellow dut' un the
annunciator window. WHEU would an annuneistor have a 'wwllow

(1.75)dot'?

OUESTION 4.02 (3.50)

Conce rninsi GP-02, 'A9Prcach to Critic 411tw and Pressurication of
The Reactor *:

A. HOW and WHEN is coupling intestits of a control rod checkedT (1.5)

B. MATCH the list of Startup Actions in column 1 with its
approximate time durins the sterlus in co l utun 2. (2.0)

COLUMN 1 COLUMN 2

1. Close the reactor head vents a. Rx rressure > 60 Psis
'b. Coolant Leme < 212 F

2. Test the operation or'the c. Rx pressure - 3SO Psis

Low Condenser Vacuum switches d. Condwnser v e e uu rn > 12' Hs
e. Rx erwssure 200 psis"

3. Commence whell warmins of the f. Rx sowe r- 10%*

Main Turbine

4. Place SJAE in swrvice
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QUESTION 4.03 (2.50)

'The A .nd B'ieeirculation eumes are being cont 011ed from .t. e i r
respective M/A Transfer Stations in ' Manual' roi a test.

A. If the 'A' Pump is at 70% speed, what is the m en:i mu m und
minimum speeds that the 'B' rume een be overstwd bw

(1.0)procedure?

3. If both pumrs werv eL 70% wewed, WHAT weuld occur end UHAT 1s
the REASON for this action if the discharse valve on the 'B'-

pump Were SHUTT (1.5)

GUESTION 4.04 (3.00)

The Main Turbine is on a roll up (inerwasing seewd) to 1800 RPM.
LIST FOUR (4) of five conditions that could occur where the overatorshould ' Trip the Turbine' in accordance with CP-03 ' Unit Startue and
Swneronization'. (NOTE: Seweirie setroints erv'not recuired.) (3.0)

DUESTION 4.05 (4.00)

Regarding Emergenew Orwratins Procedure 1 (EOP-1);

a. Brief1w describe the pureuse of RC/L, RC/P, AND RC/0. (1.3)

b. WHAT are thw FIVE (3) entrw conditions for Reactor Pressure
Vessel control in accor, dance with'.thw EOF Uswr= CuidwT (2.5)

i

GUESTION 4.06 (3.00)

Durins high Power operations a failurw to scram occurs. Thw
decision to inject Standbv Licuid Control (SLC) is made. Both
SLC sumes fail to start. BRIEFLY desetibe TWO (2) rossible

,

flow paths wou could establish using DIFFERENT SYSTEMS te inject
the contents of the SLC Storesw Tank into the vessel. (3.0)

,

I

e,. -- . - - - , ,w._ , - , . . - , , . , _ _ - _ .,t;,-,--/,,_,-, -%-, -. , . , , _ _ , . , , y- t , ~ , , - - , . . _ , . _ . . . . . . , - ~ - . -
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OUESTION 4.07 (3.00)
'

A. What are the THREE-(3) entru conditions for EMERCENCY
DEPRESSURIZATION Procedure EOP-01-EDP? (1.3)

;

3. If the MSIV's are closed duw to sweetui vessel b e i n<J below'

+112 and thw main condenwer is evailible es e 16e e t wink.
is it possiblw Lo use thw mein e u n d wi r.w i tu de e r w s s u r i .:w

(1.5)the plant? BRIEFLY EXPLAIN.

;

i.
QUESTION 4.08 (3.20)

A. A fire of unknown sources breakw out in thw Contial Room
resulting in hwevs smoke. Thw Shift Foremen makes thw decision
to evacuate the Control Room. As thw Unit Cuntrol Orwrator
what ection(s) should wou take riiur to leeving thw Control

(2.0)
Room?

B. If wou could take no setion(s) Prior tu Ieeving thw Control
Room, what TWO setion(s) would wou tekw outsidw thw Control
Room and WHERE would wou take them? (1.25)

-
. .

.. . _
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EQUATICN SHEET
'

_

.

f = ma v = 5/t Cycle efficiency = (Net work
cut)/(Energy in)

2s = V t + 1/2 atw = mg a
.

E = me-

KE = 1/2 mv a = (Vf - V )/t A = AN A = A e'**
a 3

PE = mgn

v = V, + at w = e/t x = in2/t1/2 = 0.693/t1/2
f

1/2*N * U U1/d*O2 t
y,y 3p

-

II 0
[(c /2) * (U )3A= l b4

a5 = 931 sn -

**Y Ao e
av I,Ie

o
. .

Q = mCpat

6 = UA AT I=Ie"#
n

Pwr = W ah I = I,10-*/U '
3.

,

f
TVL = 1.3/u

P = P 10,3""(U)
HVL = -0.693/u

o.-
P = P e' 'o
SUR = 25.06/T SCR = S/(1 - K,ff)

CR = S/(1 - K,ffx)*

x
CR (1 - K ,ff)) = CR (I ~ keff2)SUR = 25s/1* + (S - o)T j 2

T = ( t*/a) + [($ - o VIo] M = 1/(1 - K,ff) = CR /CR ,j
.

T = 1/(o - a) M = (1 - K ,ffa)/(1 - K,ffj)
T = (a - o)/(Io) SDM = ( - K ,ff)/Keff

t' = 10 secondsa = (X,ff-1)/K,ff = aK,ff/K,ff
I = 0.1 seconds-
,

o = ((t*/(T K,ff)] + (I,ff (1 +D)]/

jj=Id2 ,2 2
Id

P = ( nV)/(3 x 1010) I)dj 227d
2R/hr = (0.5 CE)/d (meters)I = oN

R/hr = 6 CE/d2 (f,,g)
.

Miscellaneous ConversionsWater Parameters
10

1 gal. = 8.345 lbm. 1 curia = 3.7 x 10 3p3

1 gal. = 3.78 liters 1 kg = 2.21 lem
3 Stu/hr1 ft* = 7.48 gal. I np = 2.54 x 10

3 1 mw = 3.41 x 100 Stu/hrDensity = 62.4 lbs/ft
Oensity = 1 gm/cd lin = 2.54 cm
Heat of vaporization = 970 Stu/lem *F = 9/5'C + 32
Heat of fusicn = 144 Stu/lbm *C = 5/9 (*F-32)
1 At:n = 14.7 psi = 29.9 in. Hg. 1 BTU = 778 ft-lbf
I ft. H O = 0.4335 lbf/in.

2
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ROSEHOUNT AND GEMAC !.EVEl. INSTRUMENTS
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FROM N004A AND N017B SEPERATED FROM N017D

UNIT 1 AND UNIT 2 ARE ALIKE EXCEPT TilAT -

UNIT 2 IIAS BARTON DIFFERENTIAL INSTRUMENTS.
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ANSWER SHEET for Question 3.06

1. C32-N004A will irdicate (rising, lowering, or no change) in
war.er level

2. EhTIS response -

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

4. RPS response -

5. Level Indicating (indication is proper or irnproper)

C32-N004C -

C32-N004B -

B21-NO26A -

.
-

6



...

.

f
.

.

,

ANSWER SHEET for Question 3-10

. INITIAL RESPONSE:

a. TCV position (in % steam flow demand)

b. SPV position (in % steam flow demand)
'

c. Power

> r(emain the same)
increase, decrease, or

d. Pressure
.

Reason:*

1

FINAL STATUS:

a. TCV position _ (in % steam flow demand)

b. SPV position (in % steam flow demand)
'

c. Power
, (higher than, lower than, or

d. Pressure the same as the initial value)
--

.
.

Reason:

.
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ANSWERS -- BRUNSWICK 132 -54/11/13-KVANHE, J.

REFERENCE
UPS STUDY GUIDE PG 6
MCD-Pii-51-218S

ANSWER 2 06 (3.00)

A void wece may dwvylux in Lhe R '.J C U s y s t e m . / 453 h t # N e: N 588' N (1.0)8
-A.

Depeauve.4% i w ett.e Mme i E.Wr 4 wl RErw vawt, c.vc.u ww out tm E * preswee -t$p
3. Vwnt:ng the wuce sesis un s iunnini RWCU rear mew resclo

in thw railurw vf thw. s u:w seel . i.1. ; )

C. During power reject crwr4tions, bulb rwJwel velves to redaaste
and the condwnswr must nut bv orwnwd simultenwuusiv wi ilw Lavra
is 4 vacuum in the,condwnser ur it een bw lost vie radvaste. (1.0)

REFERENCE
UNIT 2 GP-14, REV 45, PG 10,9

ANSWER 2.07 (2.30)

HRV's era uswd to prevent overwwwdios of thw turbiow duw to flash-
bach vi the c. o s .d w ns a t a in the fewdweier hweLviw *flur a Lu.bine
tris.(.73) (Each NRV is composed or , cluwing w ring .nd e double
.2ction enaumetic cylindwr actueLwd by sulwavid valves.) Durine nurael
aparwtion, thw NRV is hwld uswn bw i e rs t u m e n t <ir.{.73) On e turbina.
trie, (thw Turbine Trie Air Relev Dumr "sive whaub s nermelly hald

open by EHC uil pressure is twlwesed end thw s wurxlu ta hv NRV
is vwntwd to almospherw) shui. Lins the NEV.(1.0) (2.5)

.

RETERENCE
E:(TRACTION STEAM SD, REV 1, FG 4,5

ANSWER 2.08 (1.00)

125Psises.140P''g'Reactor erwssure lwss then or wuual Lu
Devwwll sivssure : 2 esis

162 1/2 inchws (.! wech) (1.0)Raector Iwval -

REFERENCE
RHR Study Guidw ed f

-
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ANSWERS -- BRUNSWICK 112 -34/11/13-KVAHME, J.

ANSUER 3.01 (3.00)

.) . Y,3 thw .wstem vill iniListe(.3) 2n the initistzuo siJnal, F-010
(RCIC suction '; om the C5T) vill oulu veen. F - 0 2 'i i ~-021 will remain

(1.!:elowed.(1.0)

-?. 1. T
, .
a. t

(,. ,;- , . .
. , . -,

.- . . - - , =<v ,- v a n ,. 13 . _ - _ , . t...> ..
a. .

REFERENCE
ESM BOOK 3, RCIC, PG S
EBM, RCIC, es 3

ANSWER 3.02 (2.00)
-

1. Diivet scram
2. Clusure of M3L drein isuletiun valves
~. H5IV closuro
4. Clowute of R:: water semelv valvw3 (.S wech) (2.0)

REFERENCE
SD-20, H4in 5twam Swstem, Rev 6, r2 23
3D-12, CunLair, ment Isolation, Rev 6, 84 2

3SM BOOK 2, RPS, Rev 1, e2 9

AN5GER 2.02 (2.50)
.

(.0)
A. ecmpensatwd
3. Wide Ranaw or O'-210' us I ns t r unien t No . 26 A aB (.5)

C. 3.44 inchws ('111 ocewel +ur - unw isich) (.3)~

3. Indivetwd lwvel in thw annulus, is s e w e ', w r Lhan ectual
levwl(.5) due to thw grassuiv drur seios. thw s t e s ne devins

(1.0)comrunwnts(.3).

REFERENCE
RascLur Vwssal Levwl Instruuwnta ru 3,6,41,44
Trainini F1.nL Med S0-120/131 Vwwwwl Rufwisney Chande -u 1 2
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. . Tr. ' :. PuWer 's u P F .1 4 '= . '1:V,

. , ,,;Vi s , 1 d r i S I 9 r' r . t i h/I O
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s, a -
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5.0 Theory Nuclear Power Plant Operation, Fluids and Thermodynamics

5.1. Which one of the following statements is NOT true regarding
the LHGR (Linear Heat Generation Rate) thermal limit? (1.0)

(a) The LHGR design limit = 13.4 kw/f t for 8x8 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.

5.2 Which of the following is NOT a true statement concerning
Xenon poisoning? (1.0)

(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.

5.3 The moderator temperature coefficient... (1.0)

(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.

-s
(c) ...has a BOL value of approximately -1 X 10 ak/k/'F.

(d) ...has a smaller negative effect at higher moderator
temperature than at lower moderator temperature.
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5.4 Which of the following statements is true regarding intrinsic
neutron sources in a shutdown reactor? (1.0)'

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

(b) 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.

(c) The major concentration of source neutrons comes from
spontaneous fission.

(d) The photo-neutron source is NOT significant at BOL due to
low 0 0 concentration and low gamma field.

2

5.5 Which of the following statements is NOT true regarding the
effects of core aging? (1.0)

(a) Resonance escape probability decreases from BOL to E0L
due to the build up of Pu-239/240.

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

(c) The fuel temperature coefficient (Doppler) becomes less
negative at E0L due to the increased resonance absorption
during neutron thermalization.

.

(d) Core excess reactivity is greatest at M0L due to the
burnable poison depleting at a faster rate than the fuel.

5.6 The condensate subcooling in a condenser operating at 1 psia
with a condensate temperature of 95*F is approximately: (1.0)

(a) 6.7'F

(b) 196'F

(c) 1.07*F

(d) 25.3 F

. - -- . - ._ _ -
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5.7 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 4he deliver
800 gpm? te (1.0)

(a) 40 psi

(b) 60 psi

(c) 80 psi

(d) 160 psi

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

1. Which detector, A or B, is temperature compensated? (0.5)

2. In the event of a rapid reactor depressurization,
which detector, A or B, would remain accurate to a
lower reactor pressure? (0.5)

(b) 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. (1.0)

5.9 Briefly describe the two natural circulation flow paths / loops
present in a BWR reactor vessel AND the driving force for each
path. (2.0)
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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.

a. On graph A, what is causing neutron flux (line 1) to spike
between 1.6 and 3.2 seconds? (0.5)

b. Also on graph A, what causes core inlet flow (line 3) to
decrease after about 3 seconds? (0.5)

c. On graph C, what is causing vessel steam flow (line 2) to
increase rapidly at about 2.8 seconds? (0.5)

d. Also on graph C, wA is vessel level (line 1) increasing
beyond 4.8 seconds? (0.5)

e. 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 & the flux peak
should and would have been lower. (1.0)

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

(a) What is the actual reading (% Power) on APRM "3" (Show
calculations.) (1.0)

(b) Assuming a required MCPR (CPRLIM) of 1.30, what is the
actual CPR for core region 6 (bundle 41-34)? (1.0)

(c) Draw a sketch of the relative axial neutron flux shape
based upon the attached performance log. (1,0)

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

(a) What is the principal source of oxygen in containment
following a LOCA? (0.5)

(b) What is the principal source of hydrogen in containment
following a LOCA? (0.5)

(c) What are the maximum permissible concentrations of
hydrogen and oxygen (in volume percent) in containment
following a LOCA? (0.5)

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

(a) What is the purpose of the twelve hour soak period at the
i final power level (power increase has stopped)? (0.5)

(b) 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 would power be returned to
13.0 kw/ft? Assume an allowable nodal power increase rate
of 0.10 kw/ft/hr. (1.0)

(c) 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"? (1.0)

5.14 The Standby Liquid Control System (SLC) injects a sodium penta-
borate solution of 13.4 weight precent into the reactor coolant

Why (i.e., what is theat a rate of from 6 to 25 ppm per minute. _h
basis) is there a minimum rate (6 ppm / min) at which the solution
must be injected? (1.0)

5.15 (a) What is the major benefit derived from the Feedwater
Heating System at BSEP? (0.5)

(b) Which one of the graphs on figure 5.15 (attached) best
illustrates the temperature relationships in a parallel flow
heat exchanger? (0.5)

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

(a) During an LPRM's lifetime, its sensitivity to neutrons
will decrease but its sensitivity to gammas will remain
unchanged. Briefly explain WHY. (1.0)

(b) 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? (1.0)

WRITE "END OF CATEGORY 5"
ON YOUR ANSWER SHEET

AND START NEW PAGE
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6.0 Plant Systems Desian, Control, and Instrumentation

6.1 Which of the following statements is true regarding a BWR
reactor core? (1.0)

(a) All 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) All fuel assemblies in the core receive their vertical
support from the lower core grid.

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

6.2 A set of ten vacuum relief valves are located cn the TORUS ring
header, with a direct flow path into the DRYWELL. These valves... (1.0)

(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.

(c) ... 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.

6.3 Which of the following statements is true concerning the Reactor
Manual Control System (RMCS)? (1.0)

(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.
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6.4 Selected ARM sensor and converter units have installed " bug
sources". These sources ... (1.0)

(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.

6.5 Unit 2 is in STARTUP at 5% power. Which one of the following
signals will result in a Group I isolation? (1.0)

(a) Main Steam Line Flow High

(b) Drywell Pressure High

(c) Condenser Vacuum Low

(d) Main Steam Line Turbine Inlet Pressure Low

6.6 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 (F031 and F029) and CST suction
valve (F010) are interlocked such that ... (1.0)

(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.

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

4

4
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6.7 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.

6.8 Answer the following with regard to the Instrumer.t and Service
Air System:

(a) The system includes four service air compressors (A-D), with
the "0" 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", or " low" modes of operation.
What does this mean, and which mode (s) is (are) normally
selected? (1.0)

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

6.9 (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)

6.10 (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)e

(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)
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6.11 (a) A LOCA and a loss of off-site power have occurred 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.

1. 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 still 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)

A
d.M u..W

WRITE "END OF CATEGORY 6"
ON YOUR ANSWER SHEET
AND START A NEW PAGE
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7.0 PROCEDURES - NORMAL, ABNORMAL, EMERGENCY, AND RADIOLOGICAL CONTROL

7.1 a. GP-02, " Approach to Criticality and Pressurization of (1.0)
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 (1.5)
the proper sequence as they would be performed during
an actual reactor plant startup and pressurization.

1. Place HPCI in standby per OP-19.
2. Open the Steam Seal Main Steam Supply Valve.
3. Place a SJAE in service.
4. Start a Steam Packing Exhauster.
5. Place RCIC in standby per OP-16.
6. Start a Mechanical Vacuum Pump.

7. 2 a. OP-27, " Generator and Exciter System Operating (1.0)
Procedure," cautions the operator to minimize turbine
generator operation below 100 MWe. Briefly explain
why this operating limitation is necessary,

b. Per OP-27 "the power factor shall never be allowed to (0.5)
become less than ."

7.3 A1swer the following questions with regard to reactor
recirculation pump operational limitations and precautions:

a. GP-05, " Unit Shutdown," states that recirculation pump (0.5)
operation at suction pressure below 300 psig should be
minimized. Why is this recommendation necessary?

b. When increasing recirc pump speeds with both controllers (1.5)
in MAN'JAL, their speeds should normally be maintained
within The speed differential is.

limited to when below 75% core flow and when
above 75% core flow.

7. 4 When, per GP-06, " Cold Shutdown to Refuel," is operating (1.0)
condition 5 entered?

__ ._. . _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ . - _ _ _ _ _ - _
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7.5 While operating at 100% power, an inadvertent HPCI initiation (1.0)'

1 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 thermal power below the APRM rod block setpoint.i

7.6 Which of the following is not a symptom that you would expect to (1.0)
see as a result of a " Jet Pump Failure" (A0P-04.4)?

a. Increase in core thermal power.

b. Increase in total core flow (indication).

c. Decrease in core plate aifferential pressure. ;

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

7.7 List the four (4) operator action steps required in response to (2.0)
'

a " Liquid Radioactive Spill" per A0P-05.2.

7.8 A0P-15.0, " Alternate Shutdown Cooling," identifies five (5) (2.0)
conditions which must be met before that method of shutdown
cooling may be used. What are four (4) of those five

; conditions?

:

:

*

- _ _ - _ _ _ _ - _ _ - - _ _ _ - _ _ _ _ ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - . -_ . _ _ _ . _ _ _ _ - _ - _ - . _ - - _ _ _ - _ _ - _ _ - _ _ - _ _ _
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7.9 The plant is operating normally at approximately 85% power. Which (1.0)
of the following Statements describes the proper response to a
" Low System Frequency" per A0P-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.

c. 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.

7.10 A0P-32.0, " Plant Shutdown from Outside the Control Room," states (2.5)
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 I? (All stations need
not be permanent.)

7.11 LEP-03, " Alternate Boron Injection," identifies the CRD (1.5)
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.

7.12 The End Path Procedures (EPPs) direct the operator to depressurize (1.0)
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?

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

a. Reactor Coolant temperature is 300'F and a major portion (1.0)
of the RWCU flow is being rejected to the condenser.
Briefly explain wA it is recommended that flow back to the
reactor vessel be established slowly over a 45 minute period.

b. OP-14 cautions the operator to maintain maximum RWCU System (1.0)
A isflow and temperature when operating at low power. W

this practice recommended?
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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 (OP-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.

c. 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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8.0 ADMINISTRATIVE PROCEDURES, CONDITIONS. AND LIMITATIONS

8.1 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? (1.5)

8.2 Temporary changes to operating procedures should be
minimized. Under which one of the following conditions
is a temporary change permitted and warranted? (1.0)

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

b. A correction is required to a valve / electrical lineup.

c. The plant physical conditions assumed by the procedure
are incorrect and prevent its completion as written.

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

8.3 Answer the following with regard to AI-59, "Jumpering, Wire
Removal and Designated Jumper:"

a. What is meant by the term " designated jumper"? (1.0)

b. While reviewing a " Jumper and Wire Removal Approval"
for a safety-related system, you notice the following
entry in block 9 (Jumper No./ Tag No(s).): " Window
xx-xx-xx yellow dot." What does this indicate? (0,5)

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

(1.0).

b. Briefly explain the difference between a multiple
clearance and a master clearance as described in
AI-58, the " Equipment Clearance Procedure." (1.0)

8.5 a. Briefly explain how the " Overdue Date" is determined
for a technical specification surveillance. (1.0)

b. 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? (1.0)

i

[
__
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8.6 Which of the following statements correctly describes a
Priority 1 work request per the " Corrective Maintenance"
procedure, MP-14? (1.0)

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.

c. 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.

8.7 The " Conduct of Operations" section of the plant Administra-
tive Procedure states that no recorder shall be removed
from service without the Shift Foreman's permission. What
three (3) things must be marked on a recorder chart that
is removed from service? (1.5)

8.8 What is the difference between a DEPARTURE and a DEVIATION
from an established procedure? (1.0)

8.9 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? (1.0)

8.10 Until the EOF is activated, the Site Emergency Coodinator
shall not delegate the responsibility for... (1.0)

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

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.

8.11 Each 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).
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8.12 Which one of the following events does NOT require a 1-hour
Red Phone Report to the NRC? (1.0)

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.

c. 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.

8.13 For each of the following condition =, state whether you would
consider the system operable or inoperable per the T.S. and
for each you consider inoperable, briefly state why you determined
the system to be inoperable.

a. An emergency D.G. selected to CR Manual for Testing. (1.0)

b. Control of RHR Pumps B and D shifted to the Remote Shut Down
Panel. (1.0)

8.14 List all the reactor coolant leakage detection systems
which are required to be operable per Unit 2 TS 3/4.4.3. (1.5)

8.15 Attached TS Table 3.4.4-1, " Reactor Coolant System Chemistry
Limits," provides the applicable limits based upon operational
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?) (1.5)

8.16 The Unit 2 TS LC0 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? (2.0)

8.17 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 (1.5).

-
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SEQ. NO. 3
TIME 1505 UNIT 1

DATE 1-11-79 .

,

! seePERIODIC NSS CORE PERFORMANCE LO0ese

LOCATION 1 2 3 4 5 6 7 8 9 10 11 12 CHWT 1779.

AIIAL REL PWR 0.60 1.01 1.12 1.11 1.11 1.11 1.08 1.13 1.16 1.15 0.91 0.52 CHWE 600.6

REGION REL PWR 0.92 1.02 0.92 1.09 1.01 1.09 0.92 1.02 0.92 CHFCP 0.724
CHFLPD 0.689

! RING REL PWR 1.09 0.91 1.13 1.14 1.27 1.15 0.61
CHPF 2.251

0.99 0.95 0.97 0.95 0.96 0.98 j
CHEQ 0.226APRM GAF -

Vqp
REGION 1 2 3 4 5 6 7 8 9 CA0Q 0.121

: HFLCPR 0.715 0.634 0 .7 15 0.723 0.602 0.724 0.715 0.635 0.715 CAQA 0.113

i LOC 9-18 19-12 43-18 11-34 33-34 41-34 9-36 19-42 43-36 CAVF 0.362

FLOW 0.0960 0.0966 0.0960 0.0947 0.0988 0.0947 0.0960 0.0966 0.0960 CAPD 37.39

PKF 1.51 1.29 1.51 1.45 1.23 1.45 1.51 1.29 1.51 CRD 0.078

HFLPD 0.689 0.613 0.688 0.661 0.525 0.662 0.688 0.613 0.688 CRsYH 2.

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 PR 981.

PKFL 2.25 2.00 2.25 2.16 1.75 2.16 2.25 2.00 2.25 DPC-H 12.08

HAIEQ 0.226 0.187 0.226 0.219 0.172 0.219 0.226 0.187 0.226 DPC-C 12.89

LOC 9-18 25-10 43-18 11-34 33-34 41-34 9-36 25 44 43-36 RWL 36.49

FLOW 0.0960 0.0983 0.0960 0.0947 0.0988 0.0947 0.0960 0.0983 0.0960 Diis 19.91

PKF 1.51 1.32 1.51 1.45 1.23 1.45 1.51 1.32 1.51 WFW 7.27*

WD 25.33
WTSUB 61.48

*

FAILED SENSORS WTIIB -1.00
BASE CRIT CODE WT 61.23i

| FAILED LPRH LIST WTFLA0 ~2.
,

ITER 3.
3613.1.1 4437.D.2 4437.2 IREC 0..

, IEQL 1.
IXYFLG 0.*
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Properti:s cf saturattd steam and saturated wat:r (pressurc)

Volume ft3/lb Enthaley. 8tu/lb Entropy. 8tunb. F Erergy. 8tulib.

b
w ater Evao Steam water Evac Steam water Evao Steam water SteamP mss. Temp psi

psia F

n, M, s s ,, s,a y p u,u
y v ,, v, %v

2.1872 |
0 10213 j 0.0E

0.0886 I 32.018 ' O 01602 3302 4 33024 0 00 1075 5 1075 5 0 2.1872

0.10 35.023 0.01602 2945 5 2945 5 ! 3 03 1073 8 10765 0 0061 2.1705 2.1766 3 03 1C22 3 ' O.1I

0.15 45.453 1 0.01602 20043 20047 1 13 50 1067 9 10814|00271 21140 2 1411 ' 13 50 1025 7 0.1

j 0.20 53 160 ! 001603 1526 3 1526.3 ' 21 22 1063 5 1C847|00422 2 0738 2 1160 i 21.22 1028 3 0.1,

32 54 10571 10897. 00641 20168 2 0809 ! 32.54 1032.0 ! 0.3 -
64 484 ' O.01604 1039 7 1039 7 ;

'! 72 869 ' O 01606
1 0.30

792.0 792.1 40 92 10524 1093 3 0 0799 L9762 2 0562 40 92 1C34 7 0.4

f 0.40
1

0.5 ! 79 586 ' O.01607 641 5 641.5 47 62 1048 6 1096 3 ; O 0925 1.9446 2 0370 47 62 1C36 9 0.!
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EQUATI0td SHEET

.

f = ma v = s/t Cycle efficiency = (Net work
cut)/(Energy in)

= mg s = V.)t * 1/2 3C4

.

E = me-

(E = 1/2 mv' a = (Vf - V )/t A = 1:4 A = A e'',',

3 3

PE = mgn

/f=V - at * = 9/t x = In2/t1/2 = 0.693/t1/23
2 Cl/2" "MDy,y .p -

:: D ,

[(e /2) * lt IdA= l o4

:.i = 331 :.in -

m=V Ao - T.x
av ,

o
. .

Q = mCp at

6 = JAa T I = I e~"*g

I = I,10-*/ M? nr = W ah
f

T'/L = 1.3/u
sur(t) HVL = -0.593/u? = 7 10o ,-

? = P e'j'
o

SUR = 25.06/T SCR = 5/(1 - K,ff)
CR = S/(1 - K,ffx)x

SUR = 25o/t* + (s - o)T CR)(1 - K ,ff)) = CR II ~ eff2)2

T = ( t=/o ) + [(s - o V Io] M = 1/(1 - K,ff) = CR)/CR 3

7 = t/(o - s) M = (1 - :<effo)#I ~ #effl)
T = (a - o)/(Io) SDM = (1 - K,ff)/K,ff

a = (Keff-l)/Keff = AK,ff/K t' = 10 secon
eff

I = 0.1 seconds"

o = [(t*/(T K,ff)] + [I,ff (1 + U)]/
I)d) =Id

7 = (t4V)/(3 x 1010) I)d) 2 =2 2Id22
2

R/hr = (0.5 CE)/c (meters)I = oN
R/hr = 6 CE/d2 (f,,g)

Miscellaneous ConversionsWater Parameters
10

1 gal. = 8.345 lbm. 1 curie = 3.7 x 10 eps

1 gaj. = 3.78 liters 1 kg = 2.21 lom
3

= 7.48 gal. 1 np = 2.54 x 10 Stu/nr1 ft3
Density = 62.4 lbm/ft3 1 mw = 3.41 x 100 Stu/hr
Density = 1 gm/c.9. lin = 2.54 cm
Heat of vaporization = 970 Stu/lom *F = 9/5*C + 32
Heat of fusion = 144 Stu/lem *C = 5/9 (*F-32)
1 Atm = 14.7 psi = 29.9 in. Hg. 1 BTU = 778 ft-lbf
I ft. H O = 0.4335 lbf/in.

2
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TABLE 1.4.4-1

E REACTOR C001. ANT SYSTEM CHEMISTRY LIMITS

X CONDUCTIVITY (pehos/cm @25 c)0

CHl.0 RIDES
Q OPERATIONAL CONDITinN

|

< 2.08 < 0.5 ppe
g,

< 2.0< 0.2 ppee4 2
n <10.0< 0.2 preAt all other times
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5.0 Answers

5.1 (b) (1.0)

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

5.2 (c) (1.0)

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

5.3 (a) (1.0)

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

5.4 (d) (1.0)

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

5. 5 (c) (1.0)

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

. 5.6 (a) (1.0)

REF: Steam Tables

5.7 (c) (1.0)

REF: BSEP " Fluid Flow", p. 66

5.8 (a) 1. detector "A" (0.5)
2. detector "B" (0.5)

(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]. (1,0)

REF: BSEP Mitigating Core Damage Study Guide, p. 19-26

5.9 1. Boiling in the core [0.5] drives NC flow from the down-
comer through the jet pumps and into the shroud region
[0.5]. (1.0)

2. 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]. (1.0)

REF: BSEP Mitigating Core Damage Study Guide, p. 36-37
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5.10 (a) MSIV closure causes a rapid pressure increase which
collapses voids causing a positive reactivity insertion. (0.5)

(b) The recirculation pumps trip on high reactor pressure
(ATWS). (0.5)

(c) The SRVs are opening due to high reactor pressure. (0.5)

(d) Decreasing reactor pressure (due to SRV opening) causes
an increase in core voiding and vessel level. (0.5)

(e) 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]. (1.0)

REF: BSEP FSAR figure 15.2.3-4 ,

Simulator Malfunction #166
RSP Study Guide 3, p.6-7

5.11 (a) AGAF = 0.97
CMWT = 1779
RTP = 2436 MWT [0.2]

x 100% = 73.03% RTP [0.3]

3% = 75.29% indicated power on APRM "3" [0.5] (1.0)

RLIM
(b) MFLCPR = = eW V [0.5]

CPR(actual)

CPR (actual) = CPRLIM = 1.3 = 1.795[0.5] (1.0)
MFLCPR 0.724

(c) * ~ (1.0)

c.u -

I

e n. > >;

j REL. % x
REF: BSEP Core Parameters and Thermal Limits Study Guide

|

!

i
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5.12 (a) Radiolytic decomposition of water. (0.5)

(b) Metal (Fuel cladding) to water reaction. (0.5)

(c) oxygen: 5%
hydrogen: 4% (0.5)

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

5.13 (a) The soak period allows the fuel rod (clad) time to expand
elastically to accommodate the stress exerted on it by the
pellet. (0.5)

(b) 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]. (1.0)

(c) The " envelope" is the range of power between the threshold
power [0.5] and the preconditioned power [0.5]. (1.0)

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

5.14 This ensures that the B;o adds negative reactivity [0.5] at a
faster rate than positive reactivity can be added due to

reactor cooldown [0.5]. (1.0)

REF: BSEP, 50-05, p .1

5.15 (a) It improves overall plant efficiency (as much as 5%). (0.5)

(b) (b) (0.5)
|

REF: BSEP FW heaters and Drains Study Guide, p .1
BSEP Heat Transfer (f!J), p. 7-15

5.16 (a) Neutron sensitivity decreans due to Uranium depletion
[0.5] but gamma sensitivity d<esn't change due to
constant argon pressure [0.5]. (1.0)a

(b) 1. Absorption gammas.
2. Fission product decay gammas. (1.0)

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



,

'

4

6.0 Answers

6.1 (b) (1.0)

REF: BSEP SD-01, p. 6

6.2 (c) (1.0)

REF: BSEP SD-4, p. 34
BSEP SD-24, p. 7

6.3 (b) (1.0)

REF: BSEP SD-7, p. 3, 7, 20

6.4 (d) (1.0)

REF: BSEP SD-11, p. 38

6.5 (a) c c- %. (1.0)

REF: BSEP SD-12, p .2
.ss al- Scut. C.v - i ;&-o" Er m H 3. t , , . . .-

. 6. 6 (c) (1.0)

REF: BSEP SD-16, p .13
BSEP SD-12, p.6

6.7 (c) (1.0)

REF: BSEP Main Circulating Water System Study Guide, p. 48

6.8 (a) Compressor "D" is a rotary screw compressor [0.5] while "A-C"
are reciprocating (double acting, single stage) compressors
[0.5] (1.0)

(b) The "high-inter-low" switch determines the pressure band
within which that compressor will load and unload [0.5].
All three compressors normally operate in the " low" pressure

j band [0.5]. (1.0)

(c) When instrument air pressure decreases to 95 psig. (0.5)
t

REF: BSEP SD-46, p. 2-6

6.9 (a) RHR pump room cooler
RHR pump seal Hxs
Core Spray pump room coolers (0.5 ea/1.5)

(b) The piping is laid up with w;H-weteer- 50 (0.5)
i Ts h.% v,.6 k t a hn, ,. , _ - 4 . - '; ' ,. , A s . .,k > c : .. ,
! REF: BSEPSD-43,p.3

es w.s . v, - n:. ~I On
o .,. . a .:n . .s ,s r f

.

*
.
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6.10 (a) MCS - 0 to 5800 RPM (0.5)
MGU - 2825 to 5800 RPM (0.5)
lower (0.5)

(b) Level will initially swell due to decreased Rx pressure
[0.5] and RFP speed will decrease due to the higher level
and the M /M mismatch [0.5]. This will cause level to
decrease MI shbilize at a lower level to offset the

mismatch in FWCS [0.5]. RFP speed will return toilg/MM g
s original value when the level and flow error are

balanced [0.5]. (2.0)

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

6.11 (a) 5 seconds - Nuclear Service Water Pump
10 seconds - RHR Pump
15 seconds - Core Spray Pump
20 seconds - Fire Pump Power Supply Breaker (2.0)

(b) 1. Auxiliary Lube oil pump
2. Auxiliary jacket water pump
3. Crankcase vacuum blower (1.5)

REF: BSEP SD-50.1, p .3
BSEP SD-39, p .3

6.12 (a) 1. Downscale
2. Inoperative
3. Retract Permissive
4. Upscale (Alarm)
5. Period .

6. Upscale Trip (0.25ea/1.5)

(b) Inserted - 18" above CL
withdrawn - 30" below bottom (0.5ea/1.0)

REF: BSEP S0-09-1, p. 1-1

6.13 (a) 1. RHR pump start permissive [0.5] and LPCI injection valve
open permissive [0.5].

2. Recirc pump discharge valve closure [0.5].
3. ADS logic initiation permissive [0.5]. (2.0)

(b) The white light associated with that pump will illuminate. (0.5)

(c) 1. Take the manual control switch to START (spring return
to Auto).

2. Reset the LPCI initiation signal (by depressing the PB). (1.0)

REF: BSEP SD-17, p. 9, 33
BSEP SD-01, p. 51
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6.'14
1. Recirculation pump (and motor) coolers
2. DW equipment drain tank coolers
3. Penetration coolers
4. Drywell coolers (0.25ea/1.0)

REF: BSEP S0-21, p .1

.
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7.0 ANSWERS

7.1 a. At least 3 IRM channels in each RPS trip system show an (1.0)
increase in reading [0.5] before the first SRM channel
.eaches 105 CPS [0.5].

b. 4,2,6,5,1,3 (1.5)

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

7.2 a. To prevent cooling the LP turbine's diaphragm below (1.0)
120*F [0.5] which may cause severe turbine damage [0.5].

b. less than unity in the leading direction (negative or (0.5)
incoming VARS)

Ref: BSEP OP-27, P.14,15

7. 3 a. Such operations can shorten seal life. (0.5)

b. 1%, 5%, 10% (1.5)

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

7.4 When the vessel head bolts are detensioned. (1.0)

Ref: BSEP GP-06, P.7

7.5 (b) (1.0)

Ref: BSEP A0P 03.0, P.4

7.6 (a) (1.0)

Ref: BSEP A0P-04.4, P.3

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

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

3. Notify E & RC.

4. (If possible) secure ventilation in the spill area (to
minimize evaporation.) (0.5 ea/2.0)

Ref: BSEP A0P-05.2, P.3
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7.8 1. All centrol rods must be fully inserted.

2. Reactor pressure must be below the SDC ;nterlocks.

3. RHR SDC cannot be established.

4. All other methods of SDC (have been attempted and) were
unsuccessful.

5. Further cooldown of the reactor is required. (4 of 5 @ 0. 5/2.0)

Ref: BSEP A0P-15.0, P.3

7.9 (d) (1.0)

Ref: BSEP A0P-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' El.)

4. 4KV bus operator (DB, 50' El.)

5. MCC-1XC (RB, 20' El.) (0.5 ea/2.5)

Ref: BSEP A0P-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

i
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7.14 (b) (1.0)

Ref: BSEP OP-21, P. 6, 7, 16

7.15 1. All operable IRM channel Upscale Trips (or INOP lights) are off.

2. Inoperable IRMs and/or SRMs are bypassed on the RTGB.

3. At least three IRMs per trip channel are operable.

4. All operable APRM channels indicate less than 11%.
1

5. PT-01.2.3 PC is current.

6. All items in the A0 and C0 DSR applicable to Oper. Cond. 2
are current. (4 of 6 @ 0.5/2.0)

Ref: BSEP GP-05, P.23

.,

.

I
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8.0 Answers

8.1 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 *M .t \ -ca %%\ tyk.

f;,e year [0.5], and all control room controls and indications
are checked [0.5]. (1.5)

REF: BSEP GP-01, P. 5-7 , s- 4 4T
8.2 (c) (1.0)

REF: BSEP 01-28, P. 2

8.3 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

8.4 a. dispatcher
switchyard equipment (generator stators field breakers) (0.5 ea/1.0)

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

8.5 a. The surveillance interval has a maximum allowable
extension of 125% [0.5] with a maximum' combined time
interval for three consecutive surveillance intervals of
1 25 times the TS interval [0.5]. (1.0)3

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

8.6 (b) (1.0)

REF: BSEP MP-14, P. 2, 3, 21
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8.7 1. The initials of the person who removed the recorder from
service.

2. The date and time of removal from service.
_

3. The reason for the recorder's removal from service. (0.5 ea/1.5)

REF: BSEP AP-Vol. 1, P. 4-5

8.8 A departure may change the intent of the procedure [0.5]
while a deviation may not [0.5]. (1.0)

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

8.9 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]. (1.0)

REF: BSEP 01-03, P. 1, 3

8.10 (d) (1.0)

REF: BSEP PEP 02.2, P. 2

8.11 1000 mrem /hr.
Radiation Control Supervisor on duty o ,- :^ c (0.5 ea/1.0)

REF: E&RC Manual, Vol. VIII, P. 33
~

(1. 0)*

8.12 (d)

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

8.13 a. Operable (1.0)

b. Inop LPCI loop B [0.25] - RHR-LPCI Pumps B&D will not auto
start on ECCS initiation signal when transferred to remote
50 panel [0.75]. (1.0)

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

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

2. The primary containment sump flow integrating system.

3. The primary containment gaseous radioactivity
monitoring system. (0.5 ea/1.5)

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

._. - - -- -- ._, _ -.
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8.15 The chloride concentration is limited to prevent stain-
less steel stress corrosion cracking [0.5]. The effect

i 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]
1

... 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

,
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