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U. S. NUCLEAR REGULATORY COMMISSION REGION I
OPERATOR LICENSING EXAMINATION REPORT

'

EXAMINATION REPORT NO. 84-18

FACILITY DOCKET NOS. 50-272 Salem I
50-311 Salem II

FACILITY LICENSE N05. DPR-70 Salem I
DPR-70 Salem II

LICENSEE: Public Service Electric and Gas Co.
P. O. Box 236
Hancock's Bridge, New Jersey 08038

FACILITIES: Salem Units 1 and 2-

DATES: May 14-18, 1984

CHIEF EXAMINER: 4 /fY
D. F. Jogon, Chie aminer Dat.e / /

APPROVED BY: ) f
Chief, Pro' ject SectEn/1D Date

SUMMARY: Written, oral and simulator examinations were administered to eight
SR0s and two instructor candidates. One SR0 failed the oral and simulator
examination. All other candidates passed the examinations.
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REPORT DETAILS

-TYPE OF EXAMS: Initial Replacement X Requalification

EXAM RESULTS:

I R0 .I SRO I Inst. Cert I Fuel Handler I
I Pass / Fail i Pass / Fail | Pass / Fail i Pass / Fall |
I I I I I

I I I I I I
IWritten Exam | / I 8/0 1 2/0 I / I
I I I I I I
I I I I I i
10ral Exam I / I *6/1 1 2/0 | / I

- l | I I I I
I I I I I I
[ Simulator Examl / l. *6/1 1 2/0 I / I
l I l I l- 1
I I I I I I
10verall I / | 7/1 1 2/0 I / I
I I I I I I
I I I I I I
*the oral and simulator exams were waived for one candidate who successfully
passed a previously administered oral examination.

1. CHIEF EXAMINER AT SITE: D. F. Johnson, NRC

2. OTHER EXAMINERS: R. Sailor, EG&G, Idaho, Inc.
B. Picker, EG&G, Idaho, Inc.

3. PERSONS EXAMINED

SRO INSTRUCTOR CERTIFICATION
D' Antonio, Joseph M Best, Richard L.
House, Alex J. Foehner,' Albert
Maier, William A.
Massa, Jeffrey P.
Ott, ' Peter J.
Roggio, Glenn A.
Varga, Joseph S.
Villar, Enrique H.

!
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1. Summary of generic strengths or deficiencies noted on oral exams:

Examiners noted a general weakness in the following areas:

a. Sources of radiation
b. Portable radiation detectors
c. Chemistry control
d. Remote shutdown. panel controls and indication
e. Charging pump speed control

i

2. Summary of generic strengths or deficiencies noted from grading of written
exams:

No generic weaknesses noted. Overall grades were good.

3. Comments on availability and candidate familiarization with plant
reference material:

Both availability and candidate familiarization were good.

4. Comments on availability and candidate familiarization with plant design,
procedure, T. S. changes and LERs:

Some minor weaknesses were noted in the candidates inability to readily
determine conditions requiring entry into LCO's. ~

5. Comments on interface effectiveness with plant training staff and plant-
operations staff during exam period.

; The plant staff was very cooperative during all phases of the examination
process.

,

6. Improvements noted in training programs as a result of prior operator
#

licensing examinations / suggestions, ete:

None noted.
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7. Personnel Present at Exit Meeting:

NRC Personnel

D. F. Johnson, Chief Examiner
R. J. Summers, Resident Inspector

NRC Contractor Personnel

'R. Sailor, EG&G Idaho, Inc.
B. Picker, EG&G Idaho, Inc.

^

Facility Personnel

J. Lloyd, Principal Training Supervisor, Salem Operations
P. Landers, Principal Training Supervisor, Salem Simulator
R. Schaefer, Principal Training Supervisor, Operations

>

8. Summary.of._NRC Comments made at exit interview:

At the conclusion of the site visit, the examiners met with
representatives of the plant staff to discuss results of the examinations.

They were' informed that one candidate appeared marginci on the operating-

portion of the exam. Generic weaknesses noted in item 1 above were
discussed in detail. -The examiners felt that the candidates were~3-

generally well prepared for the exam.

4- 9. Summary of facility comments and commitments made at exit interview:

The licensee is to provide plant specific 1/M plots to be used for-
evaluation of.the answer to question 5.04a.

10. CHANGES MADE TO WRITTEN EXAM

At-the conclusion of the written examinations, the examiners met with J.
'lloyd, K. Moore,.W. Grau and P. Casey to review the written examinations
and answer keys. The facility's' comments and our resolution of these
comments are enclosed.

Attachment:
Written Examination and Answer Key
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ENCLOSURE 2

-FACILITY COMMENTS TO EXAM

i- The following is a list of comments noted during the review of the SR0
| examination and our resolution of these comments.

QUESTION RESPONSE

.

5.01.b The licensee was asked to provide a plalt
f' specific answer to the question. The following

statement was reviewed and accepted by the
examiners and placed in the answer key. "Under
stable conditions, SDM is always >5% with boron
>2000 ppm."

5.04.a The licensee stated that the provided graphs
were not accurate for actual plant specific
conditions and that they would supply actual 1/M
plots. The 1/M plots were evaluated and the
exam answer key was modified accordingly. It

should be noted, however, that t.iese plots
differ significantly from those illustrated in
the plant theory text supplied to the examiner
and consideration should be given to including
these actual plant plots in the theory manual.

6.01.d,c Answer key was modif'9d to delete reference to
the manual makeup mcce that is not used at
Salem.

6.02.c Answer key was modified to delete an incorrect
response relative to plant specific design.

6.09.b Answer key modified to include additional
plausible responses in accordance with plant
specific design.

6.08.e The licensee considered the answer key was
requiring additional _information not asked by
the question as stated. The examiners, after
review of the answer key, stated that the question
does not solicit the specific levels of plant
actions but rather asks for " actions that occur
when the following RMS channels reach their
alarm setpoints." The "SG Blowdown Warning
Alarm" is also considered an alarm by the
examiner. Therefore, the answer key remains
unchanged.

0FFICIAL RECORD COPY JOHNSON 6/12/84 - 0007.0.0-

01/31/84

. . . - . . . > . . . . . . . . .. .. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .



4 , ..

*
.

t

*
,

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

REVIEWERS FACIeITr, 1Aunusz___ _ _ _ _ _ _

'IlJord REACTOR TYPE: EMR.________ _ __.

N004 D ATE ADMINISTERED t _Si42.2411..__ ___

*

EXAMINER: _1AILDEA_As___ -- - - - _

Y APPLICANT: .___. __ _ _ ________

idilduC11Qu1_ID AEELICadIl

Use separate paper f or the answers. Write answers on one side only.
Staple question sheet on top of the answer sheets. Points for each
ques tion ar e indicated in parentheses after the question. The passing
Jr ade requires at least 70% in each category and a final grade of at
l e a s t d 0 7.. Examination papers will be picked up six (6) hours after
the examination starts.

7 OF
CAIEGORY f. O F APPLICANT'S CATEGORY
__2ALUE_ _IQIAL ___iCQRE___ _XALUE _ ___ ________.4AIEGQ11__- - . - _

'

Z2sQ2._ 21s02 ________ 5. THEORY OF NUCLEAR POWER PLANT___________

OPERATION, FLUIDS, AND
THERMODYNAMICS

_41AQ2__ _ZlaQD ___.____ 6. PL ANT SYSTEMS DESIGN, CONTROL,______..____,

AND INSTRUMENTATION

.Z2s9Q._ 21409 ________ 7. PROCEDURES - NORM AL, ABNORMAL,__ ______

EMERGENCY AND RADIOLOGICAL
CONTROL

_ZlaQQ _ _22409 ________ 8. ADMINIS TR ATIVE PROCEDURES,___________

CONDITIONS, AND LIMITATIONS

10QaQQ 10Q400 ________ TOTALS___________

FINAL GRADE ________________.7

All worn cone on this examination is my own. I have neither
Jiven nor received aid.

APpilCANT85 SIGNATURE
i

, - _ - _ - . _ . _ , -



. .

'
.

a a2_ Id E Q dI_ Q E_d uC LE A1.E DM ER_E L A3I.QEEE A LIDu t_ ELMIDI A_ Ad Q PAGE 2
IdihuaQ13Au1CS

QUES TION 5.01 (2.00)

a. Is it possible to have a positive isothermal temperature
coef ficient (or MTC) at EOL with Hot Zero Power (HZP) conditions?

50 Briefly explain your answer. (1.0)

'ny may Shutdown Margin calculations be suspended if RCS boronb. a

5 concentration is >2000 ppm. (0.5)

c. TduE or FALSE?

Maintaining adequate Shutdown Margin ensures that the reactor
li re.nains subcritical. (0.51

QUE3 TION 5.02 (2.50)

Compar e the CALCULATED Estimated Critical Position (ECP) for a
startup to be perf ormed 4 hours af ter a trip from 1004 powers to

3 the ACTUAL control rod position if the following events /c ondi ti ons>

occurred. Consider each independently. Limit your answer to HIGHER
than, LO4ER thans or SAME as the ECP.

4. One reactor coolant pump is stopped two minutes prior to
cr i t ic a l i ty. (0.5)

b. The startup is del ayed until 8 hours af ter the trip. (0.5)

c. Tne steam dump pressure setpoint is increased to a value just
oeloa the S team Gener ator PORV setpo int. (0.5)

d. Condenser vacuum is reduced by 4 inches of Mercur y. (0.5)

e. All-Steam Generator levels are being raised by 5% as the ECP
is reachea. (0 5)

|

Qud3 TION 5.03 (2.50)

a. Provide the full power equilibrium PCM values for the following
10 poisons:

1. Xenon (0.25)

2. Samarium (0 25)

b. Provice TWG reasons for Xenon contr ibuting more negative
23 r e a c t i v i ty at full power than does Samarium. (2.0)

_. .. -- . ._ -
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QUES TION 5.04 (2.50) i
!

a. Match the list of reactivity changing evolutions wi th the
Inverse Count Rate Ratio (1/M) plots that most clearly
r epr es en t them.

1) Boron ollution.

2) Control Rod withdrawl.

3) Fuel shuffle..

4) Initial fue'l load.

A B C D
W.

(1.0)

o. During a routine startup, the reactor is suberitical with the
snotdown banks wi thdr awn (to a Kef f =0.95) an d a stable count

g rate of 200 cps on both source range instruments. The operator
wi thdr aws the control banks until the stable count rate is 400
cos tnen stops rod motion. What is the new Kaff? (Show all work.) (1.0)

c. Calcul ate the Inverse Count Rate Ratio for the Kef f that you
catermineo in part "b" above. (Show all work.) (0.5)70

i

QUES TION 5,05 (3.50)

a. In addition to the amount of heat produced by the reactor /
steam generators, name THREE other neat gains or losses

20 considered by the Calorimetric Calculation (REM, Part 2). (1.5)

b. A precaution in the Calorimetric Calculation states that it
is important to maintain Tave within .5 degrees of Tref. Explain

LO why it is an important concern in the calculation. (0.5)

c. State the rel ationship between Reactor Powrr, RCS Delta
temp er ature, and RCS Delta enthalpy. Discuss the validity

0 or this relationsnip if hot' leg temp e r a tur e is at saturation
temperature. (1.5)

- _ _ _ - __ , _ . . . _ . _ _ _ _ - - __
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QUESTION 5.06 (3.00)

-a . Explain why a newly installed fuel assemoly will exhibit a
Doppler-only coefficient that becomes MORE negative EARLY

50 in core lifc. (1.0)

o. Expl ain why the same fuel as se mb l y will exhibit a Doppler-
only coef ficient that becomes LESS negati ve at the END of

O its core life. (1.0)

c. Is Doppler-only coefficient more negative at 350 F or 550 F
gg RCS temperature? Explain your answer. (1.0)

QUESTION 5 07 (2.00)

dhile at 30% power, a Reactor Coolant Pump trips without causing

g a r eactor protective system actuation or s change in turbine load.
Ind icate whe ther the f ollowing parameters will increases decreases
or remain the same. (No explanation is required)

a. Flow in the operating coolant loops'

a

b. Reactor vessel Delta P

c. Core Delta T
i

: d. An operating loop steam generator pressure (2.0)

Q UES TION 5.08 (2.00)

Regulatory action has limited your reactor power to 75%.
In an attempt to extract the maximum megawatts from the main
gen er ator s steam to the high pressure feed heaters is secured.

O a. will this action provide a continuouss increased gener a tor
megawatts? (0.5)

Oo. uriefly explain your answer. (1.5)

|

- - - - - - - --- . __ , .



. .

'

.

i A__IdsQd1_DE_huCLEAE EDMEE_ELAdI_GEEEAIIQUA_ELUIQit_ASQ PAGE 5
|Ididd221hacICS

.

QUESTION 5.09 (3.00)

a. Hot cnannel factors are measur able and their Technical
5 Specification surveillance frequency requirements are relatively

low provided FOUR l tems are monitored and veri fied to be within
tneir limits. What are these FOUR ltems? (2.0)

b. Wnat concern do we have i f Hot Channel Factors are exceeded? (0.5)
O

'nat piece of plan t equipment is used to per f orm the Hot Channelc. w

O Factor me as ur emen t ? (0.5)

QUESTION 5 10 (2.00)

a. Brittle fr acture o f any carbon steel pressure vessel can occur
stresses well below yield stress if TWO Jther conditions areO atpresent. What are these TWO conditions? (1.0)

b. kny does the concern about brittle fracture of the reactor
pressure vessel i n cr e ase as the Salem plant ages? Include in0 your answer the specific material property that is affected. (1.0)

i

w

,,_ -
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QUES TION 6.01 (4.50)

Utillzing the attached CVCS drawing (Fi gur e 6 1), answer the
following questions.

O a. Where does tnis relief valve discharge to? (0.25)

35 0 . What are the TWO purposes of this valve? (1.0)

Oc. What is the purpose of this valve? (0.5)

22d . In wnich positions on the Reactor Control Makeup Switch is this
valve (CV-181) enabled to open? (0.75)

NMlNI
(1 c . In which posi tions on the Reactor Control Makeup !. __. is this

valve (CV-185) enabled to open? (1.01

5 r. Wnat Tw0 signals will resuit in automatic closure of these
valves (CV-40 and 41) 7 (No se tpo in ts requi red) . (0.5)

O g. Fr om what componen t(s) does tt is pi ping line originate? (0.25)

20h. Wnere does tnis valve divert to? (0.25)

a

1

auESTION 6.02 (3.00)

a. D es cr i be the various methods the Reactor Protection System uses

5 to sense a i ss r impending loss of coolant flow. (No
setpoints required.) (1.0)

D. Dascribe the permissive circuits tnat are associated with the2

j g loss of f.l o w circuits. Setpo ints and logics ARE required
nere. (1.0)

c. whicn loss of flow circuits result in another automatic
IS action in adaltion to reactor trip? List SOTH the SENSING

CIRCJITS and tne AUTOMATIC ACTION they provida. (1.0)

)
!

I

._-
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GUES TION 6.03 (3.00)

The following questions concern the Salem Steam Generators.

C a. What is the purpose of the J-tubes used on the feedring?
(include now they accomplish this purpose.) (1.0)

(O b . Provide THREE of the four functions of the steam flow
r es tr i ctor . (1 0)

a

23c. T40 chemicals are utilized f or S/G chemistry control.

1. what are these Th0 cnemicals. (0.5)

2. 4 hat specific function does each do to reduce corrosion? (0.5)
,

BUES TION 6.04 (1 50)

Briefly describe the THREE methods utilized to prevent
33 cr yst a l li z a ti on of bo ron in the boron injection tank (BIT) during

normal plant operation. (1.5)

QUES TION 6.05 (1.50)

ca. ariefly describe the interlock between the Safety Injection
pump miniflow isolation valves (2SJ67 and 2SJ68) and the
RHR to Safety Injection pump suction isolation valve (21SJ45). (0.75)

600 . dny is thi s interlock necessary? (0.75)

Q UES TION 6.06 (3.50)

11 a . . hat is tne volume design basis for the Auxiliary Feedwater
(AFW) Storage Tank? (1.0)

1

( b. List, in order of preferences the THREE alternate sources of
AFW suction supply. (0.75)

i 0 c. How is runout of tne Moto r-Dr iven AFW pumps prevented?
(Se tpo ints are NOT required. ) (0 75)

13 o. wnat TWO automatic start signals are in effect when the
Tur bi ne-Dr i ven A SW pump is in " LOCAL" control? (1.0)

|
t

1

E.
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QUESTION 6.07 (3.50)

The following questions concern various containment systems.

a. Explain the interlock associated with the contai nment
0 personnel access hatch doors. (0.5)

D. List the THREE sets of valves (6 valves total) that should
0 close on a Phase B Containment Isol ati on Si gnal . (Elther

noun names or valve numbers are acceptable.) (1.0)

c. How do the fan cooling system FANS respond to a safety
0 injection signal? (1.5)

d. How many fan cooling units are required to keep containment
10 pressure below its design value if no containment spray is

avail abl e? (0.51

QUESTION 6.08 (2 00).

Briefly describe the AUTOMATIC actions that occur when the
following R adi ation Monitoring System channels reach their alarm
se t po i n ts .

! 60 a . Unit 2 Containment (2R2)

0 b. Unit 1 Control Room (1RIA)

25 c . Unit 1 Fuel Storage Area (1R9)

to o. C on de n s e r Air Ejector (2R15)

|5 e . No. 23 Steam Generator Blowdown (2R19C) (2.0)

.

QUESTION 6.09 (2.50)

o a. List FIVE circuit problems, from either the Logic or Power
Cabinets that can acYuat e the " Rod Con trol Urgent Failure"
annunicator.

. . (1.5) ;

h oh |
,

Ob. Provide the Two Rod Control System AUTOMATIC WITH0 RAW AL
blocks ano thel r setpolnts. (cavs //iM 6 xa .: e s /,0,24,,ct Oa .(1.0)..

,J

4

|
|

. . , , - --
*
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QUES TIGN 7.01 (4.00)

Tne following questions relate to information f ound in the
" Reactor Trip" (EI-I-4.3) procedure.

a. Wnat FIVE immedi ate manual actions must be taken if a
O Aeactor Trip has been demanded but has not been confi rmed? (3.0)

,

o. You are required to RAPID BORATE 150 PPM for each rod not
g) fully inserted. What TWO steps must be preformed to initiate

Rapid Boration flow? (1.0)

;
.

Q U ES T I 0'i 7.02 (3.00)

Tne rollowing questions relate to steps found in " Steam Generator
Tuoe Failure" (EI-I-4.7).

a. why might a S/G alowdown sample monitor not show any increase
'

40 in radiation levels following a S/G tube rupture, even though
,
'

it is working properly? (0.75)

b. kny must a channel of the Main Steam Line Radiation Monitor
20 (A46 A-El be isolated if it is discovered to have a higher

reading than the others? (0 75)

'

c. Wnat must be done with a Diesel Generator if CO2 actuation
O occurs while it is operating? Why is this action necessary? (1.5)

,

i

:

QUESTION 7.03 (3.00),

According to the " Loss of Secondary Coolant" procedure (EI-I-4.6);

! a. If Containment pressure reaches the Hi-HI setpoint of 23.5'psig,
i 0 THAEE actions must be verifled on RP-4. What are the THREE

actions that must be,verlfled? (2.25)

D. If the RCS pressure is less than 1500 psig, what action must
O De taken with the charging pumps? (0.75)

- . - - _ . . - .- . _ _ . . _ _ - _. _ -
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QUESTION 7.04 (3.50)

a. According to Control Room Evacuation Procedure (I-4 10A),
7 upon evacu ation, the Shift Supervisor must assign an operator

to Panel 213 IHot Shutdown Panet) to verify that pressurizer
level is controlling automatically at approximately 22%. If
pressurizer level is NOT controlling at 224, WH AT FIVE action
S TEPS must be taken? 02.0)

D. desides pressurizer level controlling at 22%, what are the
3 o tn er THREE PARAMETERS and their DESIRED VALUES to be verified? (1.5)

wuES TION 7.05 (3.00)

The following questions pertain to the precautions, initial
conditions, and procedure found in Operating Instruction 11-1 3.1
(Reactor Coolant Pump Operation).

a. Prior to starting a RCP, why is the Volume Control Tank
0 pressure maintained at least at 15 psig? (0.75)

b. Why must a delta P of at least 200 psid be maintained across
7 si seal during startup and operation? (0.?5)

c. Any must starting frequency / duty limitations t; placed on the
10 kCP's? (0.75)

d. Wny must the RCP oil lift pump be started prior to starting
3 a RCP7 (Assume permissive is met.) (0.75)

QUE3 TION 7.06 (2.50)

a. Check Off Sheet 1 " Requirements to Enter Mode 2", is normally
(g requ ir ed to be completed prior to commencing a reactor startup

to recover from a reactor trip. It is not required, however, if
THREE conditions are met. List these THREE conditions. (1 5)

o. Whose permission sust the Senior Shift Supervisor obtain prior
0 to commencing a reactor startup? (1.0)

;

{

.
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QUcSTION 7.07 (2.50)

Complete the following precautions from Pl ant Operating Procacures
" Plant Heatup from Cold Shutdown to Hot Standby" (IOP-2) and " Hot
Stanoby to Minimum Load" (IOP-3). (Please place the answe rs on your
ansner sneets.)

a. An Inverse Count Rate Ratio (ICRR) Plot shall be maintained during
5 Control Rod withdrawl on a reactor startup when the estimated

critical configur ation di f f ers f rom a known critical
configuration by more than ___(1)___ PCM due to rods or
___(2)___ due to Xenon.

D. Manu al l y initiate spray flow if necessary to maintain less
0 tnan _________ ppe difference in baron concentration between

tne pressurizer liquid and the primary cool ant.

c. The pressurizer spray must not be used if the temperature
0 al f f er ence between the pressurizer and the spr ay fluid is

gr e a te r than ________ F.

d. The letoown demineralizers should be bypassed anytime ________
O is added to the primary system. (2 5)

JUESTION 7.08 (2.00)

a. According to Emergency Procedure EPI-1, (Notification of
,

I unusual Even t/Si gni fi cant Even ts you are directed to notify
four speciflea organizations or persons within 15 minutes of
the decl aration. List THREE of these. (1 2)

b. List Four of the six locations of the ENS Network (REO)
5 pnones associated with the Salem f ac ili ty. (o.s)

.

QUESTION 7.09 (1.50)

You have been working in a radiation area for a period of five
oinutes. On cnecking your pocket dosleeter, you note it is off

3 scale. Wnat action must you take? (Include any limi tations placed
on your ability to return to work.) (1.5)

_
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QUESTION 8.01 (2.25) |

Unat are the THREE prowlsions that must be mets according to
ZL T ec nn i c al Speci fications, bef ore a temporary change can be made

.

to an oper ating procedure? (2.25)

.

QUESTION 8.02 (2.50)

Reactor Coolant System pressure has just exceeded 2735 psig.

15 a. Ir in Mode 1, anat action must be takent (1.25)

L4 0. If in Mode 3s what action must be takent (1.25)

CJES TION 8.03 (2 25)

Tne unit is operating at 507, load when the main generator governor
valve #3 f alls open and the r emaining three valves reposi tion to
maintain load at 507..

35 a. unat Tw0 possiele actions may be taken to keep the turbine in
an oper able status ? (1.25)

40 0. What is the Technical Specification basis for the action
required for a loss of turbine overspeed protection? (1.0)

QUES TION 8.04 (3.00)

For eacn of the following leak locations give the maximum allowanle
leak rate AND the basis for each.

20a. Unknown location.

1 b. Through a pressurizer code safety valve to the Pressurizer
Reller Tank.

3 c. Through the wall of the line between the pressurizer relief
valves and the pressurizer.

O d. Total flow to Reactor Coolant Pump seals.

Ce. TOTAL Steam Gener ator tube leakage. (3 0)
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s.

QUESTION 8.05 (3.50)

a. Pr e p ar a t i on s are ceing made to parallel the main generator to.

g the grid when the Control Soard Operator (RO) reports that Tavg
i s 5 39 F. What actions are required by the Salem Technical
Specifications? (1 5)

'

o. what are the FIVE bases for the minimum temperature for

4 cr i t ic a l i ty ? (2.0)

4

{ QUdSTION 8.06 (2.50)

Fuel is oeing unloaded from the Unit 2 reactor vessel when the
#

chemist reports that his latest boron sample of the RCS Indicatesgg
1925 ppm. What action is required? (Se specific.) (2.5)

:

Q UE S TI0ri 8.07 (2 00)

a. Wnat ar e the Steacy State and Transient Technical Specification
,

o limits for the RCS chemistry limits listed below?

1) Dissolved Oxygen (>250 F)
2) Chloride
3) F lor ide (0.6)

b. wny are the above Transient limi ts d if f er ent than the Steady
60 S t a t e limits? (0.8)<

! c. wny mast RCS pressure be reduced below 500 psig if RCS chloride
5 concentration exceeds the steady state limit for greater than

24 hours? (0.6)

i QUESTION 8.08 (1.50)
!
! If specific activity of the RCS is >1.0 uCl/ gram dose equivalent
i I-131 for more than 48 hours during one continuous time intervals th.
' to plant must be placed in at least hot standby with RCS Tavg <500 F.
j What is the basis for reducing RCS temperature to less than 500 F7 (1.5)

! i

I
, _ _ _ . . _ . . --. . _ _ . _ ~ - , . - - . . . . .
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QUESTION 8.09 (3.00)

Tne following Questions concern information found in " Operating
Practices Program" (AP-5).

a. The licensed operators on duty shall have the authority and
7 responsibility r shutdown the reactor when they determine

that any of three situations exist. List these THREE general
si tuat i ons/ condi ti ons. (2.25)

Ce f i ne " CONTROL R00M"(Reack.,0puolar defdiken) (0.75)D.
0

.

QUESTION 8.10 (2.50)

a. The wno t e body exposure l imi t provided is 1 25 Rem / Quarter.
El under what THREE non-emergency conditions / criteria may this

| limi t be exceeded? (AP-24 or 10 CFR 20) (1.5)

o. A "H ig h Radiation Area" In which the Intensity of radiation is'

'

10 >100 mrem / hour but <1000 mrem / hour has three special requirements
associated with its access control. Provide TWO of these special
requirements. (AP-24) (1.0)

:

i

4

L
i

I

|

, .. __ - - _ - _ . -. - - .
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EQUATION SHEET,
,

.

f = ma y = s/t Cycle efficiency = (Net work
out)/(Energy in)

2
w = mg s = V,t + 1/2 at i

9 l

E = me-
~

KE = 1/2 my a = (Vf - /g)/t A = AN A=Ae'

g

PE = mgn

Vf = V, + at w = e/t 1= In2/t1/2 = 0.693/t1/2
2 1/2"

"
'-

y,y 3p Ir 0A= ((t1/2) * It }34 b

ti = 931 tm -

m = V,yAo -Ex
,

Q = mCpat

Q = UA A T I = I e~"*
o

I = I, 10~*/U 'Fwe = W di
f

TIL = 1.3/u
sur(t) HVL = -0.693/uP = P 10

P = P e*/Io
SUR = 26.06/T SCR = S/(1 - K,ff)

CR = S/(1 - K,ffx)x
CR (1 - K ,ff)) = CR (I ~ keff2)SUR = 26s/t* + (s - o)T j 2

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

7 = t/(o - a) M = (1 - K ,7f,)/(1 - K,ffj)
T = (a - o)/(Is) SDM = ( -K,ff)/K,ff
a = (X ,ff-1)/K ,ff = eX ,ff/K,ff t' = 10 seconds

I = 0.1 seconds ~I

o = [(t*/(T K,ff)3 * [s,ff (1 + IT)]/

Idjj=Id
2 =2 2P = (taV)/(3 x 1010) Id Idj 22

2I = sN R/hr = (0.5 CE)/c (meters)
R/hr = 6 CE/d2 (feet)

,

Water Parameters Miscellaneous Conversions

1 gal. = 8.345 lem. 1 curie = 3.7 x 1010dos
1 ga]. = 3.78 liters 1 kg = 2.21 lem

a 31 fr = 7.48 gal. I hp = 2.54 x 10 Stu/hr
Oensity = 62.4 lbs/ft3 1 mw = 3.41 x 106 5tu/hri

Density = 1 gm/c.9 lin = 2.54 cm
| Heat of vaporization = 970 Stu/ lcm *F = 9/5'C + 32
i Heat of fusion = 144 Stu/lbm *C = 5/9 ('F-32)
i 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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ANSWEd$ -- SALEM 162 -84/05/14-SAILOR, B.

A r4S W ER 5.01 (2.00)'

a. NO CO.25] With HZP and EOL conditions, boron is suf ficiently low
enough to prevent a posi tive MTC C0.753. (1 0)

(C AF) Under Slo 6/e condi6 ens , SDM is Ofways > 5% wdh baron > 2000 ppm. IThis iso.

Qlso shown in +hs 'boroncanc.- Cor, exposuru - Keff " cwve in +he R.E. At.)
(0.5)

c. FALSE (0.5)

A EF Ed tiNCE
Gcn er al Physics Reactor Theory Student Handout (GPRTSH), pp 181-183
doactor Engineering Manual (REM), Par t 3s p 1

AN$wER 5.02 (2.50)

4. SAME

b. HIGHER

c. HIGHEA

d. SAME

o. LOWER CO.5 each) (2.5)

R EF Ed Et4C E
GpdTSH, pp 146-148

ANSdER 5.03 (2 50)

to 3125 pcm (0.253 [s5 Cgig meaMy h ows)a. 1 2700

2. 540 to 640 pcm (0.25) (0.51

b. 1. Higner fission yield of Xenon precursor C1.03

2. Higher (thermal) absorption cross section for Xenon (1.0) (2.0)

'

R E F E R tin CE
GPdTSHs pp 219-231
dEM, Figure 6
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'

At43 4ER S -|- S AL 2M 1&2 -8 4 / 0 5 /14-S A IL O R, S.

.

A N S W ER 5.04 (2.50)

a. 1) C ,

2) A ,3,arD

3) Bwk
,

4) 0, 5 er A CO.25 each) (1 0), ,

D. CR1/CR2 = 1-Xsff2/1-Keff1-

(200/400) (1 .95) 1-Keff2=

.025 = 1-Keff2

.975 = Keff2
,

(1.0)

c. M= 1/1-Ke f f = 1/ L -0. 975 = 40 '

1/M = 1/40 = 0.025 (0.5)

x

REFERENCE 's

GP4TSH, pp 250-25/' sod 266-270
REM, Part 4

8,
,

|

'

A NS 4 dk 5 05 (3.50)
l a. t4adi ant ( ambi ent ) heat lojaas.

'

- dlowoown neat loss.

- Le34own heat loss.-

n
\KCP heat gain. Ctnroe required 3 0.5 each) (1 5)

D. Significant RCS' temperature chanuts will affect excore power
indication (due to coolant density changes). (0.5)

c.'Q Reactor = Delta i = Delta h (or equivalent) [0 51 I f T ha t i s
'

at s aturations tne latent heat of vaporization would not be'
,

), accounted for and reactor power. could increase _wlth no
'' corresponding increas j in reactor core Delta T. C 1 01 (1.5)

'e
REFEddNCE
RENs Part 2s pp 1 and 2 %

General Physics Hest .Tr ansf er' and Fluid Flow (GPHTFF), p 341

.

4
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ANSWEAS -- SALEM 1&2 -84 / 0 5/14-S A IL OR, 8.

:

4

ANSddR 5.06 (3.00)

a. Its fu e l pellets will become densers causing the pellet to clad
Jap to increase. The decreased heat transfer results in an
increased fuel temper ature f or a given percent power (making
Doppler coefficient more negative). (1.0)

b. Tne pellet to clad gap is reduced by fuel pellet swell (due to
tne oui ldup of fission product gasses) and clad creep. This
will result in lower fuel temperatures. (1.01

c. 550 F CO.253 At hi gher temperaturess decreased moderator density
results in an increase in neutron slowing down length. Neutrons
will travel a longer distance at resonant energies. CO.753 (1 0)

R6FERENCE
j GPHTFFs pp 169-170
1

a

ANSdER 5.07 (2.00)
I

; a. Incr eas e
] D. Decrease

c. Increase

,

c. Decrease C0.5 each) (2.01

REFERdNCE
; GPHTFF, pp 287-329

A N S d ER 5 08 (2 00)

4. NC (0.5)

D. Plant efficiency oecreases because HP feed heaters are ne longer,

providing an increase in f eedwater temperature C0.53. Reactor'

power must increase to make up for the lower feedwater enthalpy
C0.5 3. When steam flow is reduced to maintain reactor power less
tnan 757.s actual megawatt output will be less than or equal to
the original value (0.53. (1.5)

.

REFERENCd
GPHTFF, pp 143-160

;

1
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ANSWERS -- SALEM 1E2 -84/05/14-SAILOR, B.

ANSdER 5.09. (3.00)

a.,-Rod to group al l i gnment. CO.5 3
-Groups sequenced and overlapped. [0.53
-Rod Insertion Limits maintained. [0.53
-A x i al Flux Dif f er ence limits maintained. (0.53 (2.0)

D. Fuel overheating or damage may. occur. (0.5)

c. Incore Nuclear Ins trumentation System. (0.5)

REFERENCE
Salem Technical Specifications, B 3/4 p 2-4

ANSdER 5.10 (2.00)

a. 1) Presence of a fiku (or crack of sufficient size). [0.53
2) Low temperature CO.53. '(1.0)

b. Neutron exposure (integrated) C0.53 makes the material-scre
b r i t tl e (rai ses NOT) (0.53. (1.0)

. ,
_

REFERENCE ' -

dNT C Th ermodyn ami cs, Vo lume II,1 C napte r 13, pp 38-68.
(CAF)-

,

|
l,

..
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ANS w s RS -- S AL E M 15 2 -84/05/14-SAILOR, B.

ANSddR 6.01 (4.50)

a. PRT (0.25)

b. -C on tr o l RCS pressure (while in solid plant control) [0.53
-Maintain backpressure (to 'revent flashing in orifices) [0.53 (1.0)

c. Prevent damage to resin (by bypassing IX on high temperature) (0.5)

d. :^.2;2....w.,

-Dilute (0.20: Co3753
-A l t e r n a t e D i l u t e ; L . Z;1 Co.1ps3 (0.75)

o. -Auto f^.25: Lo M7
M c. c, . :0.252.

-6 orate [+r0+tC0333
-Alternate Ollute 0. 2;; Lo353 (1 0)

o p en [ 0. 2 5 )M_,,a/or VCT owk.t valvef. -When RWST suction valves (2SJ1/2)
f / (0.5)-SI si gna l [0.29]

,

9 RCP seals (all pumps) (0.25)

dCDT finelwdig Vcry ggg my g g , err (0.25)n.

R EF ER ENCE
Salem S tudy Guides, Chapter 6, pp 12,19, and 33-34, Drawings CV-4 and 8

(charges 4n"d-e' wem rde a[4er Verif<ntion of confrd boards at plant. ord simulalar)

-

.

,

m *

h

.
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ANSWERS -- SALEM 162 -84/05/14-SAILOR, B.
1

ANSdER 6.02 (3.00)

a. 1. RCP bus undervoltage
2. RCP bus under f requency
3. RCP breakers open
4. Measured low flow in a loop C0.25 each) (1.0)

b. 1. The P-7 CIRCUIT CO.1251 is in ef f ect ABOVE 10% POWER
CO.125) to ensure a reactor trip if 2/4 LOOP FLOWS are
lost (0.1251 for ALL OF THE ABOVE CIRCUITS CO.1253 (0.5)

2. The P-8 CIRCUIT CO.125 3 w il l cause a trip for LOW FLOW AND
SREAKER OPEN TRIPS Co.125 3 above 364 power (0.1253 for
1/4 LOOPS CO.125). (0.5)

5
c. 1. UNDERVOLTAGE causes AUXILI ARY FEED PUMPS TO START C0.4+]

2. UNDERFREQUENCY causes ALL RCP BREAKERS TO OPEN CO. b3

2. f!!T ::CLi!!:S '7:? ;;;;:: 02:07 000 '9AMSICS CO.23 (1.0)

REFERENCE
S al em PEID's, 221054-B-9545-2s sheet 5.

ANSdER 6.03 (3.00)

a. Tney keep the feedring from draining when flow is stoppeds
whicn pr events w ate rh ammer when f l ow is reini ti ated. (1.0)

o. - Provide a me thod o f measuri ng s tc ain (104.
- Reduce pipe wnip during a steamiine break.

Minimize RCS cooldown rate during a steamline break.-

- Reduce the mass flow of steam which the stop valve must
overcome during a pipe rupture.

Ctnree required 0.33 eacn] (1.0)

Ammonium hydroxide CO.253 - pH control CO.253c.- -

Hyd r azine CO.251 - Oxygen control CO.253 (1.0)-

REFERENCE
S al em S tudy Gu i des, Chapter 5, pp 23 and Key 2-3.

__ - . . - _ _
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ANSWERS -- SALEM 1&2 -84/05/14-SAILORS B.

ANSWER 6.04 (1.50)

Electrical heat tracing to keep temper ature e levated-

(> 145 F) C0 53
Recirc flow to and from the BATE s (no stagnant fluid) CO.53-

dIT inlet sparger to promote uniform temperature and boron-

concentration in the BIT CO.53. (1.5)

REFERENCE
S al em S tud y Guidess Chapter los K-7.

ANSWER 6.05 (1.50)

a. SI miniflow isolation val ve ( 2SJ67 cr 2SJ68 ) must be closed
Def or e the SI pump suction valve (21SJ45) can be open (and
vice versa). (0.75)

D. Inis will. prevent radioactive water from the contalment sump
from recircing to the RWST. This prevents a release to the
atmosphere througn the RWST vent. (0.75)

REF ER ENCE
Salem S tudy Guides Chapter los p. K-4.

ANSWEA 6.06 (3.50)

a. Maintain the plant at HSBY af ter a trip from full load
for 8 hours. (with steam dischar ging to atmos ph er e
concurrent witn a loss of offsite power.) (1.0)'

b. 1. Demineralized water storage tank.
2. Fr esh water and Fire Protection water storage tank.
3. Serv!ce water system. (0.75)

e .

c. The S/G inlet control valves (AF-21) close down to maintain
a discharge head against which the pump must work. (0.75)

2 5 VOC) con.5]
Cod. - Loss of

- Loss of 5 pslJ trol air (0.53 (1 0)

REF EAENCE
Salem S tudy Guides Chapter ils K-2 through 5.

:

:
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ANSWERS -- SALEM 152 -84/05/14-SAILOR, B.

ANSWER 6.07 (3.50)

a. One door must ca closed before the other door may be opened.
(This prevents both from bein g opened simul taneously. ) (0.5)

b. - CCd Supply to RCP's CIS val ves (2CC117 and 118) CO.33)
- RCP's Motor Searing Cooling Hdr. CIS valves (2CC136 and 187)

(0.33)
- ACP's Thermal Barrier Hx outlet CIS valves (2CC131 and 190)

[0.33) (1.0)

c. All fans are tripped. They are sequentially started in slow
speed. (1.5)

d. A ll FIVE (0.5)

REFERENCE
Salem S tudy Gui de, Cnapter 12, pp K-2-4.

ANSddR 6.08 (2.00)

a. High Raalation signs are actuated at h atches. (0.3)
b. Control Room intake duct isol ation. (0.3)
c. - Fuel Handling Area Hi-Rad Evac Alarm.

- Fuel Handling Area Vent Exhaust Filter Units Shif t (CAF) (0.6)
d. NONE (0.2)
o. - Glowdown Tann inlet values close (warning)

- Isolates #23 S/G blowdown (high) (0.6)

REF ER ENCE
S al em S tudy Gui des, Chapter 17, pp 20-47.

4

<

1
i
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ANSWERS -- SALEM IE2 -84/05/14-SAILOR, S.

ANSWER 6.09 (2.50)

a. (Logic Cabinet) - Oscill ator failure
- Slave cycler failure
- Loose circuit card

(Power Cabinet) - Regulator f ailure
- Phase ftiture
- Logic error
- Multipl ex error
- Loose circuit card [ANY 5, 0.3 each) (1.5)

b. Turbine First Stage Pressure, < 15% [0.53

(An'f t $ 0.5 6)Bank 0 Withdrawal Limit, 228 Steps [0.53 (1.0)

REFERENCE
Sal em S tudy Gui de, Chapter 22, pp 71 and K-3.

OTAT G 3% e ster
O P AT @ B*/, 4 57Pr
14; Plus @ to3 %(PR MI)

'

m ri e 2o /o (rul)

|
.
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| dAJikkDGICAL_CDUISQL

ANSWERS -- SALEM IL2 -84/05/14-SAILOR, B.

|

| *

! ANSdER 7.01 (4 00)

I a. Manually INITI ATE a RE ACTOR TRIP (with the other trip-

; nandle on the control console). C0.63
!
' OPEN the REACTOR TRIP BREAKERS manually (by depressing the-

trip pushbuttons on both Reactor Trip Breakers A and B). [0.6)

TRIP the TURBINE (by using the trip handle on the control-

console). [0.6J

OPEN 4KV BREAKERS (2E6D and 2G60) to de-energize the Roo-

Drive MG sets. [0.61

M anu a l l y INITI ATE SI (and go to "SI Ini ti at i on"). [0.63 (3.0)-

START BOTH Boric Acid Trans fer Pumps in F AST. [0.5]b. -

- OPEN Rapid Boration stop valve (2CV175). CO.51 (1.0)

REFERENCE
S al em P ro cedur es, EI-I-4.3, pp 4 and 5.

ANS4ER 7.02 (3.00)

a. Sample supply may be isolated by a Phase A CIS slanal. (0.75)

o. Isolation of the monitor prevents an uncontroll ed radio-
active release vi a the monitor. (0.75)

c. Immediate shutdown (0.5) beca will be secured
initiationC1.03.[useOGcoolingond CO , n e.pr cools 3 rwecihs)oy the CO2 2 (1.5)

. .

DEFERENCE . _

Salem Procedures, EI-I-4.7, pp 5-6.

~% .

ANSWER -7.03 (3.00)

Containment Spray Actuation.a. -
,

Containment Phase "B" Isolation.-

Main Steam Isol atic'. [0.75 each] (2.25)-

b. Tne Recirc Stop Valves (LV-139 & 140) must be shut.- (0.75)
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ANS*ERS -- SALEM 152 -84/05/14-SAILOR, 8.

REFERENCE
S al em Proceduress El-I-4.6

ANSWER 7.04 (3.50)

a. 1. Station operator at Panel 216 (Charging Sys. Panell [0.41
2. Es tab l i sh COMMUNICt. TION b etween pane l s 213 (Hot S/D Panel)

and 216. [0.43
3. At 216, take LOC AL-M ANU AL CONTROL of the CHARGING FLOW

CONTROL VALVE (CVf5), and MAINTAIN PZR. LEVEL AT 224. CO.4)
4. S tar t ONE CENTpIFUGAL CHARGING PUMP in LOCAL CONTROL

at 213. [0.4J
5. REMOVE 813 CH ARGING PUMP FROM SERVIC2 by opening the

BREAKER ON 2A-4160v VITAL BUS on Aux. Bldg. Elev. 848 [0.41 (2.0)

b. 1. Verify PRESSURIZER PRESSURE auto controlling at about
2235 psig. [0.53

2. Verify Tave less than/ equal to 547 F by steam dump or
atmos. reliefs. [0.5]

3. Verify S/G level controlling at 60% W.R. ( 33% N.R. ) [0.53 (1.5)

REFERENCE
Sal em Emer gency Instructions, I-4.10, po 2-3.

ANSWEk 7.05 (3.00)

a. Ensures enough backpressure to provide adequate 82 seal flow. (0.75)

b. With delta P less than 200 psi ds the #1 seal may make contact,
resulting in excessive wear / damage to the seating' surf ace. (0.75)

c. RCP motors are not designed to dissapate the heat f rom frequent
starts. These limits protect the motor windings from heat
damage. (0.75)

d. The lift pump supplies. hydraul ic and lubrication oil to separate
the bearing surf aces and thus prevent thrust bearing wear / damage
on startup. (0.75)

REFE%ENCE
Gener al Operating Procedure II-1.3.1, pp 1-5

.
.
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AflSndRS -- SALEM LE2 -84/05/14-SAILOR, B.

IA NS W ER 7.06 (2.50;

a. - Control rod withdrawl started within 24 hours of the trip.

- RCS temperature has not decr eased below 500 F since the trip
occured.

co r r e c t e d. [AO -/6 Gmg) (1. 5 )- The cause o f the trip is known and

o. Operations Manager (1.0)

REFERENCE
IOP-3, pp 4 and 5

ANSddR 7.07 (2 50)

a. t) 650

2) 1000

b. 50

c. 320

d. nydrazine CO.5 'each) (2.5)

REFERENCE
10P-2 and 3

.

%

9
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ANSWERS -- SALEM 1E2 -84/05/14-SAILOR, B.

ANSdER 7.08 (2.00)

a. - New Jersey State Police (NJSP)

- Delaware State Police (DSP)

- 0 0 ~;; ; r : ! : . : C:.t:- ! " '. C ? A/N 6.00 -

- C;;r ,:r:; Out; 2 * * ' ::r 'C;;; Es , any three] (1.2)

D. - Senior Shift Supervisor Office

- Control Room 1

- Control Room 2

- Resident NRC Office

- Technical Suppor t Center (TSC)

- Emer gency Operations Facility (EOF ) (0.2 each, any four] (0.8)

REFERENCE
EP T-/ A#.M.Emer2ency Plan, EP-I-1, p 1; and EP-I-11, p 1 3

ANSWEk 7.09 (1.50)

- Leave the area immediately. C O. 51

- R epor t to Radi ation Protection. C0.51

- You may not work in any radiation area until your exposure has
o een de te rminea. C O.51 (1.5)

AEFERENCE
AP-24, 5.5.2 and (CAF)

47
i

|
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ANSWEKS -- SALEM 1E2 -84/05/14-SAILOR, B.

ANSWER 8.01 (2.25)

1. Tne intent of the procedure is not altered.

Cs3
2. Must De approved by two members of the pl ant managemen t staff,

at least one of whom holds an SRO license at the Salem Facility.b103
Cas3

3. Change is documggted, reviewed (by SORC), and app roved by the
S t a t io n M an a g gy,jn (2.25)l' days of implementatlog,

REF ER ENCE
S al em Technical Specifications (TS), p. 6-12a

ANSWER 8.02 (2.50)

C.s] E5]
a. Be in Hot StandDy within 1 nour. Notif y NRC Operations

Center (Bethesda) Immediately (within 1 hour). (1.25)

[.53f s C

NRC Oper(to less than 2735)wi thin 5 minutes.53b. Reduce pressure
ations Center ( Be th e s d a ) Immediately (withinNo t i fy

1 hour). (1.25)

REFERENCE
TS, pp. 2-1 and 6-12

|
10 CFA 50, 50.72, pp 50-34 and 34a

ANSdER 8.03 (2 25)

a. 1. Return the governor valve to operable status [0.6253
2. Close at least one valve in the affected steam lead [0 6253 (1.25)

D. Prevent missile damage to vital equipment. (1.0)

REFERENCE
TS, p. 3/4 3-53 and B 3/4 3.3

.

.. - _ _ . _ _ _ - _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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ANSddRS -- SALEM 162 -84/05/14-SAILOR, B.

ANSWER 8.04 (3.00)

a. 1 aps Co.23--it i s su f fici ently low to allow for early detection
of additional leanage CO.43.

b. 10 gpm ( 0.2 3--al l o w an ce f o r leakage from known sources which would
not interfere witn detection of unidentified l eak age CO.4 3

c. O gpm (0 23--may be indicative of an impending gross failure C0.4]

d. 40 gpm (at 2230 psig) CO.21-- that SI flow will not be less than
assumed in accident analysis i n event o f a LOC A CO.4].

o. 1 gpm CO.23-- ensures the dosage contribution from tube leakage
will be a small f r act ion of Part 100 limits in event of a SGTR

'or Steam Line Break CO.43. (3.0)

RdGEKENCE
TS, p. B 3/4 4.4

ANSWEA 8.05 (3.50)

a. - Restore Tavg to 541 F or gre ater within 15 minutes OR

- Be in hot stDjggwithinthenext 15 minuter , (1.5)

b. - MTC within analyzed range.

- Protective instrumentation within operating range.

P-12 Interlock above setpoint.-

,

"- Pressurizer in oper able status wi th a bubble.

- Rx vessel temper ature above minimum RT NDT. C0.4 each] (2.0)

,

REFERENCE
TS, pp 3/4 1-18 and a 3/ 4 1-2

!
|
,

- _ _ _ _ _ _ _ _ _ . - - _ _ _ _ _ -
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ANSWERS -- SALEM 162 -84/05/14-SAILOR, B.

1

ANSdER 8.0c (2.50) |

- Immediately suspend core al tera tions (unloading fuel) CO.53 AND

$
- Commence boration at 10 gpm of 20K ppm boron solution (0.53 UNTIL

- Keff less than or equal to 0.95 (0.53 OR

- Boron greater than or equal to 2000 ppm (0.53

- Whichever is most restrictive CO.53 (2.5)
'

* g or Gvert3eg boroftow idstl rnest fW rqmrw+
REFERENCE
TS, p 3/4 9-1

.

ANSWER 8.07 (2.00)

Steady State Transient

.a. 1) Dissol ved Oxygen 0.1 ppm 1 0 ppm
2) Chloride 0 15 ppm 1 5 ppm
3) Floride 0.15 ppm 1.5 ppm

(All values are less than or equal to) (0.6)

b. Since (stress) corrosion is time and temperature dependents
time (24 hours) is allowed to restore chemis try par ameters
prior to taking action. (0.8)

c. Reouce the effects of (stress) corrosion in the RCS. (0.6)

REFERENCE
TS, 3/4 4-20/21 and Bases

ANSWER 8.08 (1.50) , , , , ,

If a tune rupture were to occurs a release will be prevented, since
I the S/G atmospheric relief setpoint will be below the corresponding

satur ation pressure for 500 F. (1.5)

REFERENCE
'

TS, 3/4 4-23 and B 3/4 4-6

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ __ _ e
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AHSstRS'-- SALEM 1E2 -8 4 / 0 5/14-S A IL OR, B.

I

ANSdER 8.09 (3.00)

a. - The s af ety of the reactor is in Jeopardy.

-A safety limit has been exceeded.

- Op er at ing parame ters exceed any o f the RPS setpoints and
automatic shutdown does not occur.

CO.75 each] (2.25)

D. Control Room - Uni t Control Room, Process and Protection
Equi pment Rack Rooms and Computer Room. (0.75)

REF ER ENCE
AP-5s pp 2 and 7

.

ANSWER 8 10 (2.50) -

a. -3 Rem / Quar ter is NOT exceeded. C0.53
-Total accumulated dose does not exceed 5(N-18). CO.53
-Accumulated exposure on recor d (NRC-4). C0.53 (1.5)

b. - Barricaded and posted as a High Radiation Area.4

- Entr ance controlled by Radiation Exposure Permit (REP).
- Continuous rate indicating radiation monitoring device. (1.0)

'

- will occape bardcadad 4, pes %i a.h as %. weef
REFERENCE
A-24, 6.7.1 and 6.2.4

.

~

' S

,- -
-
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ANSbExS -- SALEM 162 -84/05/14-SAILOR, B.

1

A t4S W ER 5.01 (2 00)

a. NO C0.253 With HIP and EOL conditions, boron is suf fi ci ently low
enough to prevent a posi tive MTC C0.75]. (1 0)

O. (CAF)

(0.5)

c. FALSE (0.5)

REFExcNCE
General Physics Reactor Theory Student Handout (GPRTSH), pp 181-183
Reactor Engineering Manual (REM), Par t 3, p 1

ANSWER 5.02 (2.50)

a. SAME

b. HIGHER

c. HIGHER

d. SAME

e. LOWER CO.5 each] (2.5)

R EF Ed dt4C E
GPRTSH, pp 146-148

,

ANSWER 5.03 (2 50) ''

a. 1. 2700 to 3125 pcm (0.253

2. 540 to 640 pcm (0.253 (0.5)

b. 1. Higher fission yleid of Xenon precursor C1.03 -

2. Higher (thermal) absorption cross section for Xenon [1.03 (2.0)

REFERENCE
GPRTSHs pp 219-231
REMS Figure 6
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Ar4SWERS -- SALEM 1&2 - 3 4 /0 5/14-S A IL OR, B.

ANSWER 5.04 (2.50)

*

. y N ,% '-

2) A

35 8

4) O CO.25 each) (1 0)

1-Keff2/1-KeffiD. CR1/CR2 =

(200/400) (1 .95) 1-Keff2=

1-Keff2.025 =

Keff2 (1.0).975 =

1/1-0.975 = 401/1-Keffc. M = =

1/M 1/40 = 0.025 (0.5)=

REFERENCE
GP4TSH, pp 250-257 and 266-270
REMS Part 4

ANSdER 5.05 (3.501

a. - Radi ant (ambient) heat losses.

- Blowdown heat loss.

Letdown heat loss.-

- RCP heat gain. Cthree required 3 0.5 each] (1 5)

D. Significant RCS temperature changes will affect'.excore power #

indication (due to coolant density changes). (0.5)

c. Q Reactor = Delta T = Delta h (or equivalent) C0.53 If Thot is
at saturations the latent heat of vapor ization would not be
accounted for and reactor power could increase with no
corresponding increase in reactor core Delta T. (1 03 . (1.5)

REF ER ENCE
RENs Part 2s pp 1 and 2
General Physics Heat Transfer and Fluid Flow (GPHTFF)s p 341
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ANS'4ERS -- SALEM IE2 -84/05/14-SAILOR, 8.

ANSddR 5.06 (3 00)

a. Its fu e l pellets will become denser, causing the pellet to clad
Jap to increase. The decreased heat transfer results in an
increased fuel temper ature f or a given percent power (making
Doppler coe f ficient more negative). (1.0)

b. The pellet to clad gap is reduced by fuel pellet swell (due to
tne buildup of fission product g as s e s ) and clad creep. This
will result in lower fuel temperatures. (1.0)

c. 550 F [0.25] At hi gher temperaturess decreased moderator density
results in an increase in neutron slowing down length. Neutrans
will travel a longer distance at resonant energies. [0.753 (1 0)

REFERENCE
GPH TF F, pp 169-170

ANSdER 5.07 (2.00)

a. Increase
D. Decrease '

c. Increase
'

d. Decrease CO.5 each) (2 0)

REFERdNCE
GPHTFF, pp 287-329

ANSdER. 5.08 (2 00)

a. 30 (0.5)

D. Plant efficiency oecreases because HP feed heaters are no longer
providing an increase in feedwater temperature CO.53. Reactor
power must increase to make up for the lower feedwater enthalpy |

[0. 5 ). When steam flow is reduced to maintain reactor power less '

than 75%s actual megawatt output will be less than or equal to I
the ori.ginal value CO.53. (1.5) !

l

REFERENCE
GPHTFF, pp 143-160

l
.

-
--
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AN3WERS -- SALEM 162 -84/05/14-SAILORS B.

ANSWER 5.09 (3.00)

a. -Rod to group al l i gnment. (0.53
-Groups sequenced and overlapped. CO.53
-Rod Insertion Limits maintained. CO.53
-Axi al Flux Di f f er ence limi ts maintained. CO.53 (2.L,

o. Fuel overheating or damage may occur. (0.5)
,

c. Incore Nuclear Instrumentation System. (0.5)

REFEnENCE
Salem Technical Specifications, B 3/4 p 2-4

ANSWER 5 10 (2.00)

a. 1) Presence of a flaw (or crack of sufficient size). CO.53
2) Low temperature CO.53. (1.0)

b. Nautron exposure (Integrated) (0.53 makes the material more
br i t tl e (rai ses NOT) Co.53. (1.0)

REFEKENCE <

WNT C Th ermodyn ami cs, Vo lume II, C hapte r 13, pp 58-68.
(CAF)

2 .

F

I

|
|

| .

- -
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,

ANS WE RS -- S AL EM 152 -84/05/14-SAILOR, B.

ANSddR 6.01 (4.50)

a. PRT (0.25)

b. -C on tr o l RCS pressure (while in solid plant control) [0.53
-Maintain backpressure (to prevent flashing in orifices) [0.51 (1.0)

c. Prevent damage to resin (by bypassing IX on high temperature) (0.5)

- h CO.25] ' 37(d.>

-Di l ut e CO.253 g (0.75)-Alternate Oilute (0.253

"'- - ,p_ M : v,-o. -Auto CO.25] _ ,____ ,
-

n,gg3

-Alternate Dilute CO.25] (1 0)

f. -When RWST suction valves (2SJ1/2) open [0.251
-SI si gnal CO.25] (0.5)

.

g. RCP seals (all pumps) (0.25)<

n. RC D T (0.25)

R 6F ER ENCE
Salem S tu d y Guides, Chapter 6, pp 12,19, and 33-34, Orawings CV-4 and 8

;

g. _ .-- -.
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ANSWERS -- SALEM 1E2 -84/05/14-SAILOR, B.

ANSdER 6.02 (3.00)

a. 1. RCP bus undervoltage
2. RCP bus under f requency
3. RCP breakers open
4. Measured low flow in a loop CO.25 each3 (1.0)

b. 1. The P-7 CIRCUIT CO.125] is in effect ABOVE 10% POWER
C 0.125 3 to ensur e a r eactor tr i p if 2/4 LOOP FLOWS are

lost (0.1253 for ALL OF THE ABOVE CIRCUITS CO.1253 (0.5)

2. The P-8 CIRCUIT Co.125] will cause a trip for LOW FLOW AND
BREAKEP OPEN TRIPS C0.125 3 above 36% power CO.1253 for
1/4 LOOPS CO.1253. (0.5)

c. 1. ONDERVOLTAGE causes AUXILI ARY FEED PUMPS TO START CO.333 'I

2. UNDERFREQUENCY causes ALL RCP BREAKERS TO OPEN CO.333 ,I

3. UNIT ISOLATION TRIP causes GROUP BUS TRANSFER CO.333 (1.0)

b# ,5
REFERENCE
S al em P&ID's, 221054-B-9545-2s sheet 5.

ANSdER 6.03 (3.00)

a. Tney keep the feedring from draining when flow is stopped,
whicn pr evsn ts w ate rh ammer when f low is re i n i t i a te d. (1.0)

Provide a method of measuring steam flow.D. -

- Reduce pipe wnip during a steamilne break.
- M inimi ze RCS cooldown rate during a steamline break.

Reduce the mass flow of steam which the stop valve must-

,

overcome during a pipe rupture.
Cthree required 0.33 each) (1.0)

Ammonium . hydroxide C0.253 - pH control CO.253c. -

- Hydrazine CO.25 3 - Oxygen control C0.253 (1.0)
.s.

REFERENCE
Sal em S tudy Guidess Chapter 5, pp 23 and Key 2-3.

'

.

-
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ANSWEAS -- SALEM 152 -84/05/14-SAILOR, B.

A NS W ER 6.04 (1.50)

- Electrical heat tracing to keep temperature eleva ted
(> 145 F) (0.53.

- Recirc flow to and from the BAT's (no stagnan t fluid) [0.51
- dIT inl et .sp arger to promote un i f orm temperature and boron

concentration in the BIT C0.53. (1.5)

REFERENCE
Salea S tady Gu i des, Chapter 10, K-7.

ANSdER 6.05 (1.50)
,

a. SI miniflow isolation valve ( 2SJ67 or 2SJ68 ) must be closed>

oef or e the SI pump suction valve (21SJ45) can be open (and
vice versa). (0.75)

b. Tnis will prevent r adioacti ve water from the contalment. sump,

from recircing to the RWST. This prevents a release to the
atmosphere through the RWST vent. (0.75)

R EF ER ENCE
Salem S tudy Guide, Chapter los p. K-4.

ANSWER 6.06 (3.50)

a. Maintain the plant at HSBY af ter a trip from full load
for 6 hours. (with steam discharging to a tmo s p h er e
concurrent with a loss of offsite power.) (1.0)

'

b. 1. Demineralized water. stor age tank.
2. Fr esh water and Fire Protection water storage tank.*

3. Service water system. (0.75)

i

c. The S/G inlet control valves (AF-21) close down to ma intain ,

j a discharge head against which the pump mus t work. (0.75)

'd. - L os s of 125 VDC Co.5)
Loss of 35 psia control air C 0. 5 3 (1 0)-

,

dEF ERENCE'

Salem Study Guide, Cn ap t er 11, K-2 thr ough 5.;

,

(

._ - _. , _ , - , - , _ , , _. . . _ . , _ . _ , ..._c _ , ,
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ANSWERS -- SALEM 1&2 -84/05/14-SAILCRs S.

ANSWER 6.07 (3.50)

a. One door must be closed before the other door may be opened.
(This prevents both from bein g opened simul taneously. ) (0.5)

b. - CCJ Supply to RCP's CIS val ves (2CC117 and 118) CO.333
- RCP's Motor Searing Cooling Hdr. CIS valves (2CC136 and 187)

[0.333
- RCP's Thermal Barrier Hx outlet CIS valves (2CC131 and 190)

[0.33) (1.0)

c. All fans are tripped. They are sequentially started in slow
speed. (1.5)

d. All FIVE (0.5)

REFERENCE
Salem S tud y Guide, Cnapter 12s pp K-2-4.

i

ANSddR 6.08 (2.00)

a. High Raolation signs are actuated at hatches. (0.3)
b. Control Room intake duct i sol ation. (0.3)
c. - Fuel Handling Area Hi-Rad Evac Alarm.

- Fuel H an d l i ng Area Vent Exhaust Filter Units Shif t (CAF) (0.6)
d. NONE (0 2)
e. - Blowdown Tank inlet values close (warning)

Isolates #23-S/G blowdown (high) (0.6)-

REF ER ENCE
Salcm S tud y Guides, Chapter 17, pp 20-47.

.

.

l

l
.

i
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At4S WE RS -- S AL E M 1&2 -84/05/14-SAILOR, B.

ANSWER 6.09 (2.50)

a. (Logle Cabinet) - Oscillator failure
- Slave cycler failure
- Loose circuit card

(Power C abinet) - Regulator f ailure
- Phase failure

Logic error
- Multiplex error
- Loose circuit card [ANY 5, 0.3 each) (1.5)

D. Turoine First Stage Pressures < 157 [0.53
Banx 0 withdrawal Limits 228 Step s [0.53 (1.0)

REFERENCE
'

Salem S tudy Guide, Chapter 22, pp 71 and K-3.

.

t

s

.

+

- -- , . - . - - ,- , , - -
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ANSWERS -- SALEM 162 -84/05/14-SAILOR, B.

ANSWER 7.01 (4.00)

a. - Manually INITIATE a REACTOR TRIP (with the other trip
nandle on the control console). Co.63

- OPEN the REACTOR TRIP BREAKERS manually (by depressing the
trip pushbuttons on both Reactor Trip Breakers A and B). CO.63

TRIP the TURBINE (by using the trip handle on the control-

console). Co.63

OPEN 4Ky BREAKERS (2E60 and 2G60) to de-energize the Rod-

Drive NG sets. CO.63

M anu a l l y INITI ATE SI (and go to "S I Ini ti at i on"). Co.63 (3.0)-

S TART BOTH Bor ic Acid Trans fer Pumps in F AST. [0.53b. -

- OPEN Rapid Boration stop valve (2CV175). [0.53 (1.0)

REFERENCE
S al am Procedures, EI-I-4.3, pp 4 and 5.

ANS4ER 7.02 (3.00)

a. Sample supply may be isolated by a Phase A CIS signal. (0 75)

o. Isolation o f the moni tor prevents an uncontroll ed radio-
active release vi a the monitor. (0.75)

c. Iinm ed i a te shutdown (0.53 because DG cooling will be secured
oy the CO2 initiation C1.03. (1.5)

,

REFERENCE
Salen Procedures, EI-I-4.7, pp 5-6.

,

' ''..... ~

ANSdER 7.03 (3.00)

a. - Containment Spray Actuation.-
- Cont ai nmen t Phase "B" Iso l ation. l

- Main Steam Isol ati on. CO.75 each) (2.25) |
. 4* *

b. Tne Recirc Stop Valves (CV-139 E 140) must be shut. (0.75)

|
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ANSWERS -- SALEM 1E2 -84/05/14-SAILOR, 8.

REFERENCd
Salem Procedures, EI-I-4.6

ANSWER 7 04 (3.50)

a. 1. S tation oper a tor at Panel 216 (Charging Sys. Panel) CO.41
2. Establish COMMUNICATION between panels 213 (Hot S/0 Panel),

.and 216. CO.4)
3. At 216, take LOC AL-M ANU AL CONTROL of the CHARGING FLOW

CONTROL VALVE (CV55), and MAINT AIN PZR. LEVEL AT 22%. [0.4)
4. Start ONE CENTRIFUGAL CHARGING PUMP in LOCAL CONTROL

at 213. [0.43
5. REMOVE #13 CH ARGING PUMP FROM SERVICE by opening the

8REAKER ON 2A-4160v VITAL BUS on Aux. Bldg. Elev. 848 Co.41 (2.0)

b. 1. Verify PRESSURIZER PRESSURE auto controlling at about
2235 psig. CO.5)

2. Verify Tave less than/ equal to 547 F by steam dump or
atmos. reliefs. [0.5)

3. Verify S/G 1evel con tr o l l i ng at 60% W.R. (33% N.R.) CO.53 (1.5)

REFERENCE2

' Salem Emergency Instructions, I-4.10, pp 2-3.

!ANSdEk 7.05 (3.00)

a. Ensures enough backpressure to provide adequate s2 seal flow. (0.75)

b. Wi th del ta P less than 200 psi ds the di seal may make contacts
resulting in excessive wear / damage to the seating surf ace. (0.75)

c. RCP motors are not designed to dissapate the heat f rom frequent>

starts. These limits protect the motor windings from heat
damage. (0.75)'

d. The lift pump supplies hydraul ic and lubrication oil ta separate
,

the bearing surf aces and thus prevent thrust bearing wear / damage
on startup. (0.75)

REFERENCE
i Gener al Operating Procedure II-1.3.1, pp 1-5

|

!~

.
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At4SmERS,-- SALEM 1C2 -84/03/14-SAILOR, B.

A NSW ER 7.06 (2.50)

a. - Control rod withdrawl started within 24 hours of the trip.

- RCS temperature has not decr ease d below 500 F since the trip
OcCured.

- The cause of the trip is known and corrected. (1.5)

D. Oper at i ons M anager (1.0)

REFERENCE
10P-3, pp 4 and 5

ANSdER 7.07 (2.50)

a. 1) 650
,

2) 1000

b. 50

c. 320

de ny dr az i ne (0 5 each) (2.5)

R E F EP.'E N C E

10P-2 and 3
.

.

|

<

e

8

.
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Af4SWERS -- SALEM IE2 -84/05/14-SAILOR, B.

ANSdER 7.08 (2.00)

a. - New Jersey State Police (NJSP)
.

Delawere State Police (DSP)-

NRC Opertions Center (NRC)-

- Emer gency Outy Officer (E00) [0.4 each, any three) (1.2)

Senior Sni f t Supervisor Of ficeD. -

'

Control Room i

,tontrol Room 2s-

Resident NRC Office-

Technich! Suppor t Center (TSC)-

- Emer ocacy Operations Facility (EOF ) ~CO.2 each, any four) (0.8)
,

RENERENCE
Emorgency Plan, EP-Id l, p 1; an d' E P-I-11, p 1

'
<s

'

s
.

'

ANSWEk 7.09 '(1.50)
,

- Loewe the area immediately. (0.53
,

- R epor t, ,to Radi ation s otection. [0.53Pr
t, u .s

- You may noO, work in any radiation area until your exposure has
Doen deternineo. C O ."$ 3 , (1.5)

,, s,,

REFERENCS l is e -
-

A P- 24, 5;S'2 and (CAF).
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ANSt[EKS--SALEMLE2 -84/05/14-SAILOR, B.

Af4SdER 8.01 (2.25)

1. The intent of the procedure is not altered.

2. Must be approved by two members of the plant managemen t staffs
at least one of whom holds an SRO license at the Sales Facility.

I

3. Change is documenteds reviewed (by SORC), and approved by the
Station Manager in 14 days of implementation. (2.25)

REFERENCE*

Sal em Techn i cal Specifications (TS)s p. 6-12a

ANSWER 8.02 (2.50)t

a. Be in Hot Standby within 1 nour. Notif y NRC Oper ations
Center (Bethesda) immediately (withi n 1 hour ). (1.25)

b. Reduce pressure to less than 2735 within 5 minutes.
No t i f y NR.C Operations Center ( Be th e s d a ) immediately (within
1 hour). (1.25)

REFERENCE
TS, pp. 2-1 and 6-12
10 CFR 50s 50.72s pp 50-34 and 34a

ANSdER 8.03 (2.25)

a. 1. Return the governor valve to operable status CO.625 3
2. C lo s e at least one valve in the affected steam lead C0 6253 (1.25)

o. Prevent missile damage to vital equipment. (1.0) !

REF ERENCE
TS, p. 3 /,4 3-53 and B 3/4 3.34

1

s-a



'
;

da__Audidl$IEAIIMf_2H3CEQuaES4_CQHQII1 Quit _AdQ_LidIIAI1 QUI PAGE 29
1

.

.

ANSdERS -- SALEM 162 -84/05/14-SAILOR, B.

ANSWER 8.04 (3 00)

a. 1 gpm CO.23--it i s suf fici ently low to allow for early detection.
of additional leakage CO.43.

b. 10 gpm C O.2 3--al l o w an ce f o r leakage from known sources which would
not interfere witn detection of unidentified leakage C0.4]

c. O gpm CO.21--may oe Indicative of an impending gross failure Co.4]

d. 40 gpm (at 2230 psig) CO. 2 3-- tha t S I flow will not be less than
assumed in accident analysis in event af a LOCA Co.4].

o. 1 gpm [0.23-- ensures the dosage contribution from tube l e att a g e
uili be a small' fraction of Part 100 l imi ts in event of a SGTR
or Steam Line Break CO.43. (3.0)

REFExENCE
TSs p. B 3/4 4.4 .

ANSWER 8.05 (3.50)

a. - Restore Tavg to 541 F or gre ater within 15 minutes OR

- Be in hot standby within the next 15 minutes. (1.5)

b. .1TC within analyzed range.

- Protective instrumentation within operating range.

- P-12 i nter l ock E abov e se tpoin t.'

- Pressurizer in oper able status wi th a bubble.

- Rx vessel temper ature above minimum RT NDT. CO.4 each] (2.0)
|

REFERENCE
TS, pp 3/4 1-18 and a 3/4 1-2'

,
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ANSWERS - SALEN 162 -84/05/14-SAILOR, B.

ANSJER a.06 (2.50)

- Imaediately suspend core titerations (unloading fuel) CO.53 AND

- Commenc e bor at ion at 10 gpm of 20K ppm boron solution Co.53 UNTIL

- Keff less than or equal to 0.95 C0.53 OR

- Boron greater than or equal to 2000 ppm (0.53

- Whichever is most restrictive CO.53 (2.5)
'

REFERENCE
TS, p 3/4 9-1

.

ANSWER 8.07 (2.00)

Steady State Transient

a. 1) Dissolved Oxygen 0.1 ppm 1 0 ppm
2) Chloride 0.15 ppm 1.5 ppm
3) Florice 0.15 ppm 15 ppm

(All values are less than or equal to) (0.6)
.

b. Since istress) corrosion is time and temperature dependents
time (24 hours) is allowed to restore chemis try par ameters
prior to taking action. (0.8)

c. Recuce the effects of (stress) corrosion in the RCS. (0.6)

.

REFERENCE
TS, 3/4 4-20/21 and Bases )

i
-ANSWER 8.08 (1 50) l.

If a tune rupture were to occur, a release will be prevented, since
the S/G atmospheric relief setpoint will be below the corresponding

,

-

satur ation pressure for 500 F. (1.5) l

l i
| REFERENCE

'

TSs 3/4 4-23 and B 3/4 4-6

t
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ANS bdS'-- SALEM 1E2 -8 4 / 0 5/14-S A IL OR, B.

ANSdEx 8.09 (3.00)

a. - Th e s af ety of the reactor is in Jeopardy.

-A safety limi t has been exceeded.

- Op er at ing parame ters exceed any of the RPS setpoints and
automatic shutdown does not occur.

[0.75 each) (2.25)

D. Control Room - Uni t Control Room, Process and Protection
Equi pment Rack Room, and Computer Room. (0.75)

.

R EF ER ENCE
AP-5s pp 2 and 7

ANSdER 8.10 (2.50)
|

a. -3 Rem / Quarter is NOT exceeded. C0.53
-Total accumulated dose does not exceed 5(N-18). [0 53
-Accumulated exposure on record (NRC-4). [0.53 (1.5)

D. - Barr i caded and posted as a High Radi ation Ar ea.
- Entr ance controlled by Radia tion Exposure Permit (REP).
- Conti nuous rate indicating radiation monitoring device. (1.0)

REFERENCE
A-24, 6.7 1 and 6.2.4

|

|

|

-_


