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 il

FACILITY LICENSE NOS. DPR-70 Salem I
DPR-70 Salem II
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FACILITIES: Salem Units 1 and Z

DATES: May 14-18, 1984
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Date

APPROVED BY:

SUMMARY: Written, oral and simulator examinations were administered to eight
SROs and two instructor candidates. One SRO failed the oral and simulator
examination. A1l other candidates passed the examinaticns.
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REPORT DETAILS

TYPE OF CXAMS: Initial Replacement X Requalification

EXAM RESULTS:
| RO | SRO | Inst. Cert | Fuel Handler
| Pass/Fail | Pass/Fail | Pass/Fail | Pass/Fail
| | | |

| | | [ |

|[Written Exam | / | 8/0 | 2/0 | /

| | | | |

| | | | |

|Oral Exam | / | *8/1 | 2/0 | /

| | | | |

| | | | |

|Simulator Exam| / | *6/1 | 2/0 | /

| I | ! |

| | | | |

|Overall | 7 | /1 | 2/0 | /

I | | | |

I I |

*the oral and simulator exams were waive~ 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 Eest, Richard L.
House, Alex J. Foenner, Albert

Maier, William A.
Massa, Jeffrey P.
Ott, Peter J.
Roggio, Glenn A.
Varga, Joseph S.
Villar, Enrique H.

OFFICIAL RECORD COPY

JOHNSON6/12/84 - 0001.1.0
01/31/84



Summary of generic strengths or deficiencies noted on oral exams:

Examiners noted a general weakness in the following areas:

Sources of radiation

Portable radiation detectors

Chemistry control

Remote shutdown panel controls and indication
Charging pump speed control

T OO0 ow

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

No generic weaknesses noted. Overall grades were good.

Comments on availability and candidate familiarization with plant
reference material:

Both availability and candidate familiarization were good.

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 intec LCO's.

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.

Improvements noted in training programs as a result of prior operator
licensing examinations/suggestions, etc:

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 Suvervisor, 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 marginzl on the operating
pertion of the exam. Generic weaknesses noted in item 1 above were
discussed in detail. The examiners felt that the candidates were
generally well prepared for the exam.

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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Use Se NUCLEAR REGULATORY COMMISSION
SENIOR REACTOR QOPERATOR LICENSE EXAMINATION

REVIEWERS FACILITY: -SALEN_152.
J. Uoyd REACTOR TYPE: -248 -
K. Mocre DATE ADMINISTERED?_84/05/14_ _
W Grau EXAMINER? -SAILO0R: Ba

¥ C“‘Y APPLICANT: -___.M.A_S rE

Ldal3uclldus To ageLlcanl:

Use separate paper for the answers. write answers on one side only.
Staple question sheget on top of the answer sheets. Points for each
question are indicated in parentheses after the question. The passing
jrade requires at least 70% In each category and a final grade of at
least 304, Examination papers will be picked up six (6) hours after
the examination starts.

% OF
CATEGIRY 4 UF APPLICANT'S CATEGORY
--L40ME. IQIAL . 30086 .. JNALUE. . CALEGORY. -
-22200.. 224080 .. & eew 5. THEQRY OF NUCLEAR POWER PLANT
OPERATION, FLUIDS,» AND
THERMODYNAMICS
23a00.. 23200 .. X = oo Bs¢ PLANT SYSTEMS DESIGNs CONTROL»

AND INSTRUMENTATION

2320Q0r 223200 mcmmceceeee oeeeeeee 7+ PROCEDURES = NORMAL, ABNORHAL»
EMERGENCY AND RADIOLOGICAL
CONTROL

edallc. 28208 .o . - e 8. ADMINISTRATIVE PROCEDURES,
CONDITIONSs AND LIMITATIONS

A0LauQo. 102.08 S - TOTALS

FINAL GRAQE

----z

All work done ¢on this examination |Is my owne [ have nelther
Jiven nor raceived aid.

APPLICANT'S SIGNATURE
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QUESTION 5.01 (2.00)

a. Is it possible to have a positive isothermal temperature
coefficient (or MTC) at EOL with Hot Zero Power (HZP) conditions?
50 griefty explain your answer. (1.0)

Ds wny may Shutdown Margin calculations be suspended If RCS boron
- gencentration is >2000 ppm. (0.5)

ce TRUE or FALSE?

Maintaining adequate Shutdown Margin ensures that the reactor
25 renains subcritical. (0.5)

QUESTICN 5.02 (2.50)

Compare the CALCULATED Estimated Critical Position (ECP) for a
startup to be performed 4 hours after a trip from 100% power, to

5 tne ACTUAL control rod position if the following events/conditions
occurreds. Consider each independently. Limit your answer to HIGHER
thany, LU4ER than, or SAME as the ECP.

ds Jne reactor coolant pump is stopped two minutes prior to

criticallity. (0.5)
De The stertup is delayed until 8 hours after the tripe (0.5%)
cse The steam dump pressure setpoint Is Increased to a value Jjust

gelow the Steam Ganerator PORY setpoint. (0.5)
de Candenser vacuum is reduced by 4 inches of Mercury. (0.5)
e+ All Steam Generator levels are being raised by 5% as the ECP

IS reacheag. (0.5)

QUESTION 5.03 (2.50)

a. Provide the ful! power equilibrium PCM values for the following
W Poisonst

1« X2non (0.25%)
2e Samarium (0.25)

be Proviae TwC raasans for Xenon contributing more negative
73 reactivity at full power than does Samarium, (2.0)
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SUESTION 5.04 (2.50)

Matech the list of reactivity changing evolutions with the
Inverse Count Rate Ratio (1/M) plots that most clearly
represent them,

l) Boron ailuytion,

2) Control Rod withdrawl.

3) Fuya2l shuffle.

) Initial fuel load.

A —/E\ c D

Quring a routine startups the reactor |Is suberitical with the
snutdown banks withdrawn (to a Keff=0.95) and a stable count

rate of 200 cps on both source range instruments. The operator
withdraws the control banks unti! the stable count rate is 400
cps thnen stops rod motion. wshat s the new Keff? (Show all work.)

Calculate the Inverse Count Rate Ratio for the Keff that you
gaterminec In part "b"™ above. (Show all work,)

STIUn 5 05 (3.50)

In adaition to the amount of heat produced by the reactor/
steam generators, name THREE other neat galns or losses
conslidered by the Calorimetric Caiculation (REMy, Part 2).

A precavution iIn the Calorimetric Calculation states that It
is important to maintain Tave within.5 degrees of Tref. Explain
wny it is an important concern in the calculation.

State the relationship between Reactor Powery, RCS Delta
temperature, and RCS Delta entralpy. Discuss the validity

of this relationsnip if hot leg temperature Is at saturation
temperature,

PAGE
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(1.5)
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(1.5)
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JUESTIAN 5,06 (3.00)

a. Explain why a newly installed fuel assembiy will exhibit a
Doppler=only coefficient that becomes MORE negative EARLY
in core life. (1.0)

De Explain why the same fuel assembly will exhibit a Doppler~
only coefficient that becomes LESS negative at the END of

o its core life. (1.0)

e Is Doppler-onily coefificient more negative at 350 F or 550 F

= RCS temperature? Explain your answer. (1.0)
SUESTIAON 5.07 (2.00)

ahile at 30% power, a Reactor Coolant Pump trips without causing
(8 a reactor protective system actuation or & change In turbine load.

Indicate whetner the following parameters will increase, decrease;

or remain the same. (No explanation is required)

a. Flow in the operating ccolant loops

Ds Reactor vessel Delta P

Ce COre velta T

de An operating loop steam generator pressure (2.0)

QUESTION 5,08 (2.00)
Regulatory actlon has limited your reactor power to 75%.
In an attempt to extract the maximum megawatts from the main
generators steam to the high pressure feed heaters |Is secured,

Q a. Will this action provide a continuous, increased generator
megawatts? (0.95)

Ob. driefly explain your answer. (1.5)
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JUESTIAN 5.09 (3.00)

3. Hot cnannel factors are measurable and their Technical
3 Specification surveillance frequency requirements are relatively
low provided FOUR items are monitored and veriflied to be within

their limits. what are these FOUR items? (2.0)
as what concern g0 we have if Hot Channel Factors are exceeded? (0.5)
Cs wnat piece of plant eguipment is used to perform the Hot Channel
Q0 Factor measuremant? (0.5)
QUESTION 5.10 (2.00)

a. orictctle fracture of any carbon steel pressure vessel can occur
© At stresses well bDelow yield stress If TWO Jother conditions are
presents. 4hat are these TWwO conditions? (1.0)

De whny does the cancern about Drittle fracture of the reactor
o pressure vessel increase as the Salem plant ages? Include In
your answer the specific material property that Is affected. (1.0)
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wUESTION 6.01 (4.50)

Utilizing the attached CVCS drawing (Figure 6.1)s answer the
following questions.

Qa. where does tnis relief valve discharge to?
Xo. what are the TWd purposes of this valve?
Qce. What is the purpose of this valve?

2d. In wnich positions on the Reactor Control Makeup Switch is this
valve (CV=181) enabled to open?

e /Controller
I1Te« In which positians on the Reactor Control Makeup éamitl-ls this
valve (CV=185) enabled to open?

§f. what TwQ signals will result in automatic closure of these
valves (CV=40 and 41)7?7 (No setpoints required).

Q3+« From «hat component(s) does tiis piping line originate?

20h« wnere does tnis valve divert to?

JUESTLION 6.02 (3.00)

a. Oescribe the various methods the Reactor Protection System uses
4 to sense a loss or impending loss of coolant flowe. {No
setpoints requirad.)

D+ Jascribe the permissive circults that are associated with the
q loss of flow circuitss Setpoints and logics ARE required
nere.

C+ whicn loss of flow circuits result in another automatic
218 action In adaition (o reactor trip? List 80TH the SENSING
CIRCJULTS and tne AUTCMATIC ACTION they provide.

PAGE ]

(0.25%)
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UESTION 6.03 (3.00)
The following questions concern the Saiem Steam Generators.

Qa. what is the purpose of the J=tubes used on the feedring?
(include now they accomplish this purpose.)

Obs Provide THREE of the four functions of the steam flow
restrictor.

B¢e T4UJ chemicals are utilized for S/G chemistry cantrol,
le wWhat are these TwO chemicals.

2e dhat specific function does each do to reduce corrosion?

GUESTION 6.04 (1.50)
Briefly describe the THREE methods utilized to prevent

33 crystallization of boron in the boron Injection tank (BIT) during
normal plant operation.

QUESTION 6,05 (1.50)

Qa. driefly describe the interlock between the Safety Injection
pump miniflow isolation valves (25J67 and 2SJ68) and the
k4R to Safety Injection pump suction isolation valve (215J45).

o« «ny is this interlock necessary?

QUESTION 6.06 (3.50)

294+« anat is tne volume design basis for the Auxliliary Feedwater
(AFW) Storage Tank?

{be List, In order of preferences the THREE alternate sources of
AFW suction supply.

Qce How is runout of tne Motor=Oriven AFW pumps prevented?
(Setpoints are NIT required.)

253+ wnat TwO automatic start signals are in effect when the
Turbine=Driven A%w pump Is in "LOCAL"™ control?
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JUESTIUN 6407 (3.50)
The following questions concern various contalinment systems.
a. Explain the iInterlock associated with the containment
Q personnel access hatch doors.
De LISt the THREE sets of valves (6 valves total) that should
Q close on a Phase 8 Containment Isolation Signale (Elther
noun names or valve numbers are acceptable.)
Ce How d0 the fan cooling system FANS respond to a safety
0 injection signal?
de How many fan cooling units are required to keep containment
2 pressure below its deslign value If no containment spray Is
available?
SUESTIUN 6.08 (2.00)

3riefly describe the AUTUMATIC actions that occur when the
following Ragiation Monitoring System channels reach their alarm
setpoints.

Da. Unit 2 Containment (2R2)

Obse UNit 1 Control Room (1R1A)

2%C. Unit 1 Fuel Storage Area (1R9)

{0de Condenser Air Ejector (2R15)

Se. MNos« 23 Steam Generator Blowdown (2R19C)

JUESTIUN 6,09 (2.50)

Oa. List FIVE circuit problems, from either the Loglc or Power
Cabinet, that can acPuate the "Rod Control Urgent Fallure®
annunicator., "

(o
Obe« Provide the TWO Rod Control System AUTOMATIC UIYHDIAHAL

blocks ana their setpoints. COres thot b s.%¢ o

e s " v £L Jd e
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JUESTIGN 7.C1 (4.00)

Tne following questions relate to information found in the
“RQeactor Trip"™ (EIl=-I~4.3) procedure.

a. what FIVE immediate manual actions must be taken If a
0 <eactor Trip has been demanded but has not been confirmed?

De YOu are required to RAPID SORATE 150 PPM for each rod not
fully inserted. what Tw0 steps must bDe preformed to initliate
Kapid Boration flow?

QUESTION 7.02 (3.00)

The rollowing questions relate to steps found in "Steam Generator
Tuoce Fallure®™ (El=I=4e7).

a. why might a S/G 3lowdown sample monitor not show any increase
40 in radiation levels following a 5S/G tube rupture, even though
it Is working properiy?

bs Wwny must a channel of the Main Steam Line Radliation Monitor
0 (R46 A-E) be isolated if it |Is discovered to have a higher
reading than the others?

Cse wWnat must be done with a Diesel Generator I|If C02 actuation
0 ogcurs while It is operating? Why is this action necessary?

WUESTIJUN 7.03 (3.00)

Accorging to the "Loss of Secondary Coolant™ procedure (El~[=4.6);

P AGE 9

(3.0)

1.0)

(0.75)

(0.7%)

(1.5)

as If Containrent pressure reaches the Hi=HI setpoint of 23.5 psigs

Q THREEZ actions must bDe verified on RP=4, wWhat are the THREE
actions that myust bo'voriflcd?

be Lf the RCS pressure Is less than 1500 psigsr what action must
4] be taken with the charging pumps?

(2.25)

(0.75%)
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GUESTIAN 7.0« (3.50)

a. According Lo Contro! Room Evacuation Procedure (I-4.104A),

7 upon evacuation, the Shift Supervisor must assign an operator
to Panel 213 (Mol 3hutdown Panel) to verlfy that pressurizer

level is controlling aytomatically at approximately 22%.

pressurizer lavel is NOT controlling at 22%, WHAT FIVE action

STEPS must be taken?

D« desides pressurizer level controlling at 22%, what are the

3  otner THREE PARAMYETERS and thelr DESIRED VALUES to be verified?

wJUESTIJIN 7.05 (3.00)

The following gquestions pertain to the precautions, Initial

conditionss anda procedure found in QOperating Instruction II-l.3.1

(Reactor Coolant Pump Qperation).

« Prior to starting a RCP» why is the Volume Contro! Tank
pressure maintained at least at 15 psig?

o‘

D+ Why must a delta P of at least 200 psid be maintained across

7 #l seal during startup and operation?

Ce why muyst starting frequency/duty limitations & placed on the

10 keP's?

de why must the RCP oil 1ift pump be started prior to starting

3 a ®CP? (Assume permissive is met.)

QUESTIUN T7.06 (2.50)

a. Checwk Off Sheet 1 = “Requirements to Enter Mode 2", Is normallily
(@ required to be completed prior to commencing a reactor startup
to recover from a reactor tripe. I* is not requireds, however,

THREE conditions are met. LIist these THREE condltions.

Ds whose permission must the Sanior Shift Supervisor obtaln prior

O to commencing a reactor startup?

PAGE 10
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SUESTION 7.07 (2.50)

Complete tne following precautions from Plant Operating Procecures
“Plant Heatup from Cold Shutgown to Hot Standby”™ (I0P=2) and "Hot
3tanaby to Minimum Load"™ (I0P=3)., (Please place the answers on your
answer sneets.)

as« An Inverse Count Rate Ratio (ICRR) Plot shall be maintained during
control Rod withdrawl on a reactor startup when the estimated
gritical configyuration differs from a known critical
configuration by more than ___{(1)__. PCM due to rods or

(2) .. due to Xenon,

Manually initiate spray flow If necessary to maintain less
LRaN @ cncccws Ppm difference In boron concentration between
tne pressurizer liquia and the primary coolant,

The pressurizer spray must not be used If the temperature
difference between the pressurlizer and the spray fluld Is
greater thanm ____..... F.

The letaown demineralizers should be bypassed anytime
IS addead to the primary system,

TIUN 7.08 (2.00)

According to Emergency Procedure EP[=1, (Notification of
Unusual Event/Signiflcant Event, you are directed to notify
four specifiea organizations or persons within 1% minutes of
the declarations List THREE of these.

List Four of the six locations of the ENS Network (KED)
pnones assoclated with the Salem facility.

QUESTION « 09 (1.50)

You have Deen working In a radiation area for a period of five
minutes. On cnecking your pocket dosimeter; you note It Is off

3 scale. wWnat action myust you taxe? (Include any limitations placed
an your ability to return to worke.)
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QUESTION 8,01 (2.25)

What are the THREE provisions that must be met, according to
22 Tecnnical Specifications, before a temporary change can be made
to an operating procedure? (2.25)

JUESTIUN 8,02 (2450)

Reactor Coolant System pressure has Jjust exceeded 27135 psig.

IS a« Ir In Mode 1, wnat action must be taken? (1.25)
240+ If in Moge 3, what action must be taken? (1.2%5)
QUESTION 8,013 (225)

The unit Is operating at 50% load when the maln generator governor

valve #3 falls open and the remaining three valves reposition to
maintain load at 50X%.

35:. what Tw«0 possitbly actions may be taken to keep the turbine iIn

an operable status? (1.2%)

405+ what is the Technical Specification basis for the actlon
requirea for a loss of turbine overspeed protection? (1.9)

JUESTICN 8,04 (3.00)

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

20 a« unknown location,

70« Through 2 pressurizer code safety valve to the Pressurizer
Relief Tank.

3¢ Through tne wall of the |ine between the pressurizer rellef
valves and the pressurizer.

Q3. Total flow to Reactor Coolant Pump seals.

Qe. TOTAL Steam Generator tube leakage. (3.0)
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SUESTIUN 8,05 (3.50)

a. Preparations are peing made to parallel the main generator to
8 the grid when the Control B8oard Operator (RO) reports that Tavg
Is 539 F. what actions are required by the Salem Technical

Specifications? (1.5)
O« what are the FIVE bases for the minimum temperature for
4 criticality? (2.0)
QUESTION 8.06 (2.50)

Fuel is peing unloaded from the Unit 2 reactor vessel when the
zlcnomst repuoics that nis latest boron sample of the RCS indicates
1925 ppme What action is required? (Be specifics) (2.5)

QUESTIUN 8.07 (2.00)

a+ What are the Steagy State and Transient Technical Specification
Q limits for the RCS chemistry iimits listed below?

1) Dissolved Oxygen (2250 F)
2) Chloride

3) Floride (0.6)
Le wny are the above Transient limits different than the Steady
@ state Limits? (0.8)

Ce why myst RCS pressure be reduced below 500 psig If RCS chloride
§ concentration exceeds the steady state limit for greater than
24 hours? (0.6)

QUESTION 8,08 (1.50)

[f specific activity of the RCS Is >1.0 uCi/Zgram dose equivalent
[=131 for more than 43 hours during one continuous time Interval, th.
(O plant must be placed in at least hot standby with RCS Tavg <500 F.
what 1s the basis for reducing RCS temperature to less than 500 F? 11.95)
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QUESTIUN 8.09 (3.00)

Tne follawing Questions concern information found In "Operating
Practices Program™ (AP=5),

a. The licensed operators on duty shall have the authority and
7 responsibility t+ shutdown the reactor when they determine
that any of three situations exists List these THREE general

situations/conditions. (2.25)
b. Cefine "CONTROL ROOM™ (Reackor Operater definihon ) (0.75)
0
QUESTION 8.10 (2.50)

a« The wnhole body exposure limit provided Is 1.25 Rem/Quarter.
T Under what THREE non=-emergency conditions/criteria may this
limit be exceeded? (AP=24 or 10 CFR 20) (1.5)

D« A "High Radlation Area”™ In which the intensity of radiation is

10 >100 mRem/hour but <1000 mRem/hour has three speclial requirements
associated with Its access control. Provide TWO of these speclial
requirements. (AP=-24) (1.0)
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[dy 2 = 1,8, 2

}/he = (0.5 CE)/d%(meters)
R/hr = 6 CE/d° (feet)

M1 11 us Conversians

1 curie = 3.7 x 10'04ps
1 kg = 2,21 lom

1 h0 = 2.54 x 103 Btu/nr
1 mw = 3,41 x 108 3tu/nr
1in = 2,54 ¢m

°F = §/5°C + 32

° = 5/9 (°F.32)

1 BTU = 778 f+-1bf






: MASTER

2o ToB0Ry CE_SUCLSAR 2dnix PLANI_CRERALLQN2 ELUIQS._ AND PAGE 15
IoceedRiNaulis
ANSwERS == SALEM a2 ~84/05/14=SAILOR, B.
ANSHER 5.01 (2.00)

a¢ NU (Q425) With HZP and EQL conditions, boron Is sufficiently low
enouzh to prevent a positive MTC (0.751). (1.0)

o+ (LAF) Under stable condibions , SDM is alwoys > 5% with boron ’Z(m”m.(rhis s
also shown in *ho‘%unncuu;-arvnugnau!v- Kefr " curve in the RJLAL)

(0.5)
ce FALSE (0.5%)
REFErRENCe
General Physics Reactor Theory Student Handout (GPRTSH)» pp 181-1813
Reactor Engineering Manual (REM)» Part 3, p 1
ANSwER 5.02 (2450)
a« SAME
De HIGHER
Ce HMIGHER
de SAMe
e LUWER (045 each) (2.5)
REFERENCE
GPRTSH, pp l6b=148
ANSWER 5.03 (2.50)
2. 1. 2700 to 3125 pen (0.23) (18 Cradt for reasonebly clse antwers)
2e 9540 to 640 pem (0.25) (0.9)
Bs Lle Higner tission yleld of Xenon precursor (1.0)
2+ Higher (thermal) absorption cross section for Xenon (1.0) (2.0)

REFERENCE
GPRTSH, pp 219=211
REMy Flgure &



ia.-t?iﬂﬁ!-ﬂ Q'%ﬁl&-lﬂlﬁl-lk‘dl-ﬁ!ﬁﬂtllﬁﬁ&.&kﬂlﬂi&.‘ﬂﬂ PAGE 16
£a3 Ladd

ANIWESS =~ SALEM 182 «34/05/14=-SAILOR, 8.

ANSWER 5.04 12.50)

a. 1) C

2) A,8eD

3) Borh

0,Bora (0+25 each) (1.0)

0+ CKL/CR2 = l=Kefi2/1l=Keffl

(200/400) (1=e95) » Le=Keff2

0L3 » le=Keff2

W75 = Keff2 (1.0!
Co M = L/Ll=Keff = 1/1L-0,97% = 40

L/M = 1/40 = 0,025 (0.5)
REFERENCE

GPRT5H, pp 250=2%7 &7a 266-270
REM, Part &

ANGYeR 5.058 13.5%0)
as = dadiant (ambient) heat losasos.
= dlowaown heat loss.,
= Letiown heat loss.
= MCP heat gain. (three required 3 0.5 eachl (1.5)

De Significant RCS temperature chanyss wil) affect excore power
Indication (due to coolant density changes). (0.5)

Ce 9 Reactor = Delta T = Delta h (or equivalent) [U.%) If Thot |Is
at saturations tne latent heat of vaporization would not be
accounted for and reactor power could Increase with no
gorresponding Increas* in reactor core Delta T, (1.0) (1.9)

ReF erueNCE
Rerly Part 2» pe 1 ang 2
Geanara! Physics Meat Transfer and Fluld Flow (GPHTFEF), p 341
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QaeJoeUSX _QE_NUCLEAR . RONER _BLANI_QPERALION. ELUIDRSe AND PAGE 17
Ioceddurbanlcs

ANS dERS == SALEM 1l&2 ~34/05/14-SAILCOR, B.

ANSHeR 5.06 (3.00)

a. Its fuel pellets will become denser, causing the pellet to clad
4aP to increase. The decreased heat transfer results in an
increased fuel temperature for a given percent power (making
Joppler coefficient more negative). (1.0)

bs The pellet tc clad gap is reduced by fyuel pellet swell (due to
the ouildup of fission product gasses) and ¢lad creep. This
will result in lower fuel temperatures. (1.0)

Ce 950 F [0425) At higher temperatures, decreased moderator density
results In an increase Iin neutron slowing down length. Neutrons
will travel a laonger distance at resonant energlies. [(0.75) (1.0)

REFERENCE
GPHTFFy pp 169=170

|

|

!
ANSHER 5.07 (2.00)

a. Increase
be Decrease
¢« lngrease
d« Decrease (0«5 eachl (2.0)

GPHTFF, pp 287-329

ANSJER  5.08 (2400) |
as NC (0.5)

be Plant efficliency aecreases because HP feed heaters are no longer
providing an increase In feedwater temperature (0.5). Reactor
power must increase to make up for the lower feedwater enthalpy
(0+5)s when steam flow is reduced to maintaln reactor power less
than 75%, actual megawatt output will be Iass than or equa! to

REFcRENCE
the original value (0.5), (1.%)

REFERENCe
GPHTHF, pp 143-160



2a..JHEQRY QF _NUCLESR PONMEE ELANI_CPERATIONs ELUIDS._AND

ANj 4eRS == SALEM 1l&2

.

4ER3JLYBANILS

ANSWHER 5.08 (3.00)

De

C»

-20d to group allignment. [0.5]

-Groups sequenced and over lapped. [(Q.5]

=-Rod [nsertion Limits maintained. (0.5])

-axial Flux Difference limits maintaineds (0.5)

Fuel overheating or damaje may occufe

Incore Nuclear Instrumentation System.

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

ANSHER 5.10 (2.C0)

be

1) Presence of a fiuw {(nr crock of sufficient size).

2) Low temperature (0.5].

Neutron exposur? (integrated) [(0.5) makes tha materlal

prittle (raises NOT) (0.5),

REFERENCE

ANTC Thermodynamics,

(CAF)

-84/05/14-SAIL0OR, B.

Volume [I, Chapter 13, pp 38-68.

PAGE 18

(2.0)
(0.5)

(0.5)

(1.0)

(1.0}



24 BLANI SySIENS _QESIGN. CONIRBQL. AND_INSIRUMENIAIION PAGE 19
ANSwERS == SALEM 182 -~84/05/14=-SAILOR, 8,
ANSHAER 6.01 (4.50)
a. PRT (0.25)
be =Control RCS pressure (while in solid plant control) [(0.5]

-Maintain backpressure (to ‘revent flashing iIn orifices) [0.5]) (1.0)
Ce Prevent damage to resin (by bypassing IX on high temperature) (Ce5)
de =tegrrort——tivesi—

“0ilute Eevass [0375]

-Alternate Dilute &#ovs3+(0.21s] (0.75)
e. =Auto fow2s4 (030

b

-gorate [oves3(033]

-Alternate Dilute Eow25? [033] (1.0)
fo =dhen KWST suction valves (25J1/2) open [o.zn@w'ldodhtvdve)

-51 signal [0.29] wE (0.5)
ge RCP seals (all pumps) (0.25)
ne RCDT (including VCT as additional answer is not fo\urrf.c&) (0.25)
REFERENCE

Salem Study Guides, Chapter 6» pp 125195 and 33-34, Drawings CV=4 and 8
(dusnh"d-e' were made after ver: fication of comtrol boards at plont. and simuhhr)



2a--2LAYI_SYSIEMS_DSSIGN. CONIROL: ANQ_INSIRUMENIALLON

ANSwWwERS == SALEM 1&2 -84/05/14=-SAIL0OR, 8.
ANSWHER 6.02 (3.00)
a« l+ RCP bus undervoltage
2« RCP bus ungerfrequency
3., RCP Dreakers open
4, Measured low flow in a loop [0.25 each]
Be le The P=7 CIRCUIT [0.12%1 is in effect ABOVE 10% POWER
(0.125) to ensure a reactor trip if 2/4 LOOP FLOWS are
lost (0.125) for ALL OF THE ABOVE CIRCUITS [0.1251.
2« The P=8 CIRCJUIT [0.,125) will cause a trip for LOW FLOW AND
BREAKER OPEN TRIPS (0.125) above 36% power [(0.125] for
1/4 LOOPS L0.1251].
S
Ce le UNDERVOLTAGE causes AUXILIARY FEED PUMPS TO START [0.32]
5
2¢ UNDERFREQUENCY causes ALL RCP BREAKERS TO OPEN [0.32]

B M s o e e e e

REFERE

Salem

ANSWHLER

NCE
P&lD'sy, 221054-8-9545-2, sheet 5.

6.03 (3.00)

as Tney keep the feedring from draining when fiow is stopped,
whicn prevents waterhammer when flow is reinitiated.

Do«

REFERE
>alem

Provides a method of measuring s%tcam Tiux,
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.
(three required 0.33 eacnl

Ammonium hydroxlide [(0.25) = pH control [0.25]
Hydrazine (0425] = Oxygen control [0.25]

NCE
Study Guidess» Chapter 5, pp 23 and Key 2-3,

PAGE 20

(1.0)

(0.5)

(0.5)

(1.0)

(1.0)

(1.0)

(1.0)



Ra - PLANI_SYSISES_DES1GEa CONIROL. ANQ_INSIBUMENIAILON

SALEM 182 -84/05/14=-SAILOR, B.

ANSweER 6.04 (1.50)

- Electrical heat tracing to kxeep temperature elevated
(> 145 F) (0<5]).
Recirc flow to and from the BAT's (no stagnant fluid) (0.5]
dIT inlet sparger to promote uniform temperature and boron
concentration in the BIT [0.5].

ReFERENCE
Salem Study Guidesy Chapter 10y K=7.

NSWHER 6.05 {1.50)

SI miniflow isolation valve (25J67 cor 25J68) must be closed
pefore the SI pump suction valve (215J45) can be open (and
vice versa). (0.75)

Tnis will prevent radiocactive water from the contaiment sump
from recircing to the RWST. This prevents a release to the
atmosphere through the RWST vent, (0.75)

REFEKENCE
Salem Study Guidey, Chapter 10y pe K=4,

6.06 (3.50)

aintain tne plant at HSBY after a trip from full load
orfr 83 hours. (with steam discharging to atmosphere
ancurrent witn a loss of aoffsite power.)

Demineralized water storage tank.
Fresh water and Flire Protection water storage tank.
Service water system. (0.75)

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

Loss of

Loss of {25 vOC (0,5])
35

psl;)control alr [0.5] (1.C)

eNCe
Study Guidey Chapter 11y XK=2 through 5.




Qa--BLANI SYSIEMS RESIGN. CONIROL:. AMD_LINSIRUMENIAIION
ANSWERS == SALEM 182 -84/05/14=SAILOR, 3.

ANSWER 6.07 (3.50)

4. Une door must ba closed before the othar door may be opened.
(This prevents both from being opened simultaneous!y.)

be = CCW Supply to RCP's CIS valves (2CC1l17 and 118) (0.33)

- RCP's Motor 3earing Cooling Hdre CIS valves (2CC136 and 187)

(0.33)
- RCP's Thermal Barrier Hx outfet CIS valves (2CC131 and 190)
[0.33)

Ce All fans are trippade They are sequentially started in slow
spead.

de All FIVE

REFEKENCE
Salem Study Guidey, Cnapter 12, pp K=2=4,

ANSHCER 6.08 (2.00)

a. High Ragiation signs are actuated at hatches.
be C(ontro! Room intaxke duct isolation.
Ce = Fuel Handling Area Hi=Rad Evac Alarm.,
- Fue! Handling Area Vent Exhaust Filtar Units Shift (CAF)
Qe NJ“E
e« = Blowdown Tank inlet values close (warning)
- Isolates #23 S/G blowdewn (high)

REFERENCE
Salem Study Guidesy» Chapter 17, pp 20=47.

PAGE 22

(0.5)

(1.0)

(1.5)

(0.5)

(0.3)
(0.3)

(0.6)
(0.2)

(0.6)



82 BLAUI_SYSIEMS_QESLIGNs CONIRQL2 ANQ_INSIRUMENIAILON
ANSWERS == SALEM 182 -84/05/14-SAILOR, 8.
ANSWER 6,09 (2.50)
a. f(Logic Cabinet) - Osclllator failure
- Slave cycler failure
- Loose circulit card
(Power Cabinet) - Regulator failure
- Phase fz2ilure
- Logic error
- Multiplex error
- Loose circult card (ANY 55 0.3 each]
O« Turpine First Stage Pressure, < 15% (0.5] 2
Bank D withdrawal Limit, 228 Steps (0.5] ( A"‘f"é °-5‘d~)

REFERENCE
Salem Study Guide, Chapter 22, pp 71 and K=-3,
O0TAT @ 3% < STPT
OPAT @ 3% < steT
Hi Flux ® 103 % (P2NT)
Hi Flux @ 20% (IRNI)

PAGE 23

(1.5)

(1.0)



Lao-BRUQCEQURES = NO284L. ABNORMALL. EQERGENCY_ANQ PAGE 24
82400 0GICAL_CONIZAL

ANSWERS == SALEM 1&2 ~84/05/14-SAILOR, 8,

ANSHER 7.01 (4.00)

ac = Manually INITIATE a REACTOR TRIP (with the other trip
handle on the contro! console)e [(0.6])

- UPEN the REACTOR TRIP 3REAKERS 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)s [0.6)

= UPEN &Kv BREAKERS (2E6D and 2G6D) to de-energize the Rog
Drive MG sets. [(0.6]

- Manually INITIATE SI (and go to "SI Initiation™). (0.6] (3.0)
be = START BOTH Boric Acid Transfer Pumps in FAST. ([0.5)

= UPEN Rapid Boration stop valve (2CV175). [0.5) (1.0)
REFERENCE

Salem Proceduress EI-I=-4.3, pp 4 and 5.

ANS 4ER 7.02 (3.00)
a« Sample supply may be isolated by a Phase A CIS slonal. (0.75)
0+ Isolation of the monitor prevents an uncontrolled radio=
active release via the monitore (0.75)
¢ce Immediate shutdown [(C.5) because DG cooling will be secured
by the CO2 initiation (1.01.(and COy s @ peor tooling med iumi ) (1.5)
REFERENCE

Salem Proceduresy El=[=4.7» pp 5=6.

ANSWER 7.03 (3.00)

ae Containment Spray Actuation.
Containment Phase "B"™ [solation.

Main Steam Isolatioc o [0.75 each] (2.25)

b« Tne Reclirc Stop Valves (LV=139 & 140) must be shut. (0.75)




Za.RRQCEQURES = _NORMALs ABNORMAL: EMERGENCY_AND

2addublGllaL CONIsQL

ANS «ERS

-= SALEM 1l&2

REFERENCE
Salem Proceduresy El=I=4.6

-84/05/14=SAILOR, B.

in LOCAL CONTROL

ANSWER 7.04 (3.50)
a« 1. Station operator at Panel 216 (Charging Syse. Panel) [(C.4]
2+ Establish COMMUNICATION between panels <.3 (Hot S/D Panel)
and 216. [0.%]
3. At 216, taxe LOCAL-MANUAL CONTROL of the CHARGING FLOwW
CONTROL VALVE (CVES)» and MAINTAIN PIZR. LEVEL AT 22%. (0.4)
9e Start CNE CENTRIFUGAL CHARGING PUMP
at 213. [0.4])
5« REMUOVE #13 CHARGING PUMP FRUM SERVICZ by opening the
BREAKER ON 2A=-4160v VITAL BUS on Auxe Blidge Eieve 84', (0.4]
be le Verlfy PRESSURIZER PRESSURE auto controlling at about
2235 Dsig. [0.5])
2« Verify Tavg less than/equal to 547 F by steam dump or
atmos. reliefs. [0.5])
3. Verify S/G level controlling at 60% WeR. (33% N«R.) [(0.5]
REFERENCE

Salem tmergency Instructions, [=4.10,

ANSWEK

7.05 {3.00)

po 2=3.

3. crnsures enough backpressure to provide adequate #2 seal flow.

e .ith
resu

delita P (ess than 200 psidy the #1 seal may make contact,
Iting In excessive wear/damage to the seating surface.

Ce RCP motors are not designed to dissapate the heat from frequent

starts.

gamage.

de The

lift pump supplies hydraulic and

These limits protect the motor windings from heat

lubrication oi! to separate

the bearing surfaces and thus prevent thrust bearing wear/damage
on startupe.

REFEENCE
Jperating Procedure II-1.3.1,

Gener al

pp 1=5

PAGE 25

(2.0)

(1.5)

(0.75)

(0.7%)

(0.75)

(0.7%)



Za-RRUCEQURES =_N0RMAL2_ABNORMAL2 EMERGENCY_AND PAGE 26
880lJ00GICAL_CONIZIL

ANS wERS == SALEM 182 -84/05/14-SAILOR, B.

ANSWER 7.06 (250
a. = Control rod withdraw! started within 2% hours of the trip.

~ RCS temperature has not decreased below 500 F since the trip
occureds.

- The cause of the trip is known and corrncted.ﬁub-hb Cw@nﬁﬁa/) (1.5)
De Uperaticons Manager (1.0)

REFERENCE
10P=3, pp 4 and 5

ANSdcrR 7.07 (2.50)
a. 1) 650
2) 1000
be 350
ce 320
de nNydrazine (0.5 ea2ch] (2.5)

ReFERENCE
[3P=2 and 3



Za - BEROCEQUEES = _NO3MaLa_ ASN0RHAL. EHERGENCY _AND
SaullLlelCaL CONIzQL

ANSWERS == SALEM 182 -34/05/14-SAILOR, 8.

ANSWHER

de =

De =

7.08 (2.00)
New Jersey State Police (NJSP)
Uelaware State Police (DSP)
N e A G bt Ao Prvmary EDO
m%”%‘.“a”ﬁ?ﬁ. any three)
senior Shift Supervisor Office
Control Room 1
Control Room 2
Resident NRC Office

Technical Support Center (TSC)

emergency Operations Facllity (EOF) (0.2 eachs any fourl

REFERENCE
emerjency Plany, EP=I-1y p 1; and EP=I-11, p 1, EPI-/ At

ANSWER

7.C9 (1.50)

- Leave the area immediately. (0.5)

- Report to Radiation Protectiones (0.5)

= You may not work iIn any radlation area until your exposure has

oeen determineds [J.5)

REFERENCE
AP=245 95.5.2 and (CAF)

PAGE 27

(1.2)

(0.8)

(1.5



da--SQMINISIRAIIYE 2RJCEDURES, CONDITIONS. ANQ_LIMIIAIIONS

ANSWEKS == SALEM 1&2 «84/05/714-SAILORy 8.

ANSWER 8,01 (2+425)
The intent of the procedure Is not altered.

Must be approved Dy two memberé of the plant management staff,
at least cne of wnom holds an SRO license at the Salem Facility.(JSJ

[as]
(hangje Is documenceds, reviewed (by SORC)» and approved Dy the

Station ‘anagtg;jn 14 days of lmplementatio%asj (2.25)

REFERENCE
Salem Technical Specifications (TS)» pe 6~1l2a

ANSWER 8.02 2.50)
sl [s)
a. Be in Hot Standby within 1 nour. Notify NRC QOperations
Center (Bethesda) immediately (within 1 hour). {1.25)

(5] 23

be Reduce pressure(to less than 2735)uitnin 5 minutes.

Notify NRC Operations Center (Bethesda) immediately (within
1 hour)e. (1.25)

REFERENCE
TS» pPPe 2=1 ang 6~-12
10 CFR 50, 5C.72» pp 50-34 and 342

ANSHER 8.03 (2+.25)

a. ls Return the governor valve to operable status [0.625)
2+ Close at least one valve In the affected steam lead (0.6252 (1.25)

De Prevent missile damage to vital equipment. (l1.0)

REFERENCE
TS» pPe 374 3-53 and 8 374 3.3




Sa--AQMINISIBATIVE PROCEQLRES, CONDITIONS. ANQ_LIMITAILIOQNS PAGE
ANS JERS == SALEM 1£2 -84/05/14=SAILOR, B,

ANSWER 8.064 (3.00)

be

de

1L gem [(0s2)==it |Is sufficiently low to allow for early detection
of additlional leaxage [0.4].

10 gpm [042)=-allowance for leakage from known sources which would
not interfere witn detection of unidentified leakage [0.4)

QO gpm [(0+.2)=-may pbe Iindicative of an impending gross failure (Q0.4]

40 gpm (at 2230 psig) (0.2)== that SI flow will not be less than
assumed in accident analysis In event of a LOCA [0.4].

1 Jpm [Q0.2)== ensures the dosage contribution from tube leakage
will be a small fraction of Part 100 limits In event of a SGTR

29

or Steam Line Break [(0.4]. (3.0)

ReFERENCE

TS»

Pe B 374 4,46

ANSWER 8,05 (3.50)

- Restore Tavg to 541 F or greater within 15 minutes OR

3]

- Be in hot st1?%gijnlthln the next 15 nlnutcrt (1.5)

- MTC within analyzed range.
- Protective instrumentation within operating range.
- P=12 Interlock above setpoint.

- Pressurizer in operable status with a bubble.

- Rx vessel temperature above minimum RT NDT. [0.4% each] (2.0)

REFERENCE

TS»

PP 3/4 1-18 and 3 3/4 1=2



e AQAlNISIRALINE 2R0CE0USES. CONDRITIONS . ANQ_LINITATIQNS

ANS WERS == SALEM 162 -34/05/14-SAIL0OR, B,

(2.50)
Immediately suspend core alterations (unloading fuel) [0.5] AND
Commence boration at 10 gpm of 20K ppm boron solutlon*[O.sl UNTIL
Keff less than or equal to 0.95 (0.5] OR

goron greater than or equal to 2000 ppm [(0.5]

whichever is most restrictive [0.5] .
’R_‘.‘.ﬂé or Evergency beorodion will meet +his req;,urw\q,nt

REFERENCE
TS» p 374 9=1

Steady State Transient

Dissolved Oxygen Q¢l1l ppm 1.0 ppm
Chioride O«l5 ppm 1.5 ppm
Floride OelS ppm 1.5 ppm

(Al}l valyes are |less than or equal to)
Since (strass) corrosion is time and temperature dependent,
time (24 hours) |Is alliowed to restore chemistry parameters
prior to taxking action.
Reaguce the effects of (stress) corrosion in the RCS.

REFERENCE
TSy 374 4-20/21 and dases

NSWER 8.08 (le50)

If a tude rupture were to occury a release will be prevented, since
the 5/G atmospheric relief setpoint will bDe below the corresponding
saturation pressure for 500 F.

REFENRENCE
TSy 374 4=23 and B 374 4=6

{(1.5)




da.- AQUINISIEALIVE PRUCEDQUEES 1 ONRITIONS. ANQ.LIMITAIIONS PAGE 31
ANSWERS == SALEM 1&2 -84/05/14~-SAILOR, B.

ANSWHER 8.09 (3.00)
as = The safety of the reactor is In jeopardy.
-~ A safety limit has been exceeded.

- Jperating parameters exceed any of the RPS setpoints and
automatic shutdown does not occur.

(0«75 each] (2.25)
b Control Room = Unit Control Rooms Process and Protection
Equipment Rack Rooms and Computer Room. (0.75)
REFEKENCE

AP=5, pp 2 and 7

ae =3 Rem/Quarter is NOT exceeded. (0.5)
-Total accumuylated dose does not exceed 5(N=18). [0.5]
«Accumulated exposure on record (NRC=4¢). [(0.5] (1.5)

be = darricaded and posted as a High Racdiation Area.
- entrance controlled by Radiation Exposure Permit (REP).
- Continuous rate indicating radiation monitoring device. (1.0)

~ willacaup & barricadad | postad abewt 0% MWo Gudumino

RerFExENCE
A=24y 64741 and 6.2.4%



P REVIEW COP Y

da--JUECRY_CE_NUCLEAR PUNER_RLANI _CRERALLION. ELUIDS2_AND PAGE 15
IncsplRYNANICS

ANSwERS == SALEM 12 -84/05/14=-SAIL0OR, B.

ANSHENR 5.01 (2.00)

ae NUO [0425) with HZP and EOL conditions, boron Is sufficiently low
enough to prevent a positive MTC (0.751]. (1.0)

o.< {CAF) )

l
(0.5) |
¢« FALSE (0.5) |

REFERENCE
ceneral Physics Reactor Theory Student Handout (GPRTSH), pp 181-183
Reactor Engineering Manual (REM), Part 3, p 1

ANSwWER 5.02 (2.50)
a. SAME
De HloHER
€+ HIGHER
de SAME
e. LUWER (0.5 each] (2.5)

REF ERENCE
GPRTSHs pp l4b6-148

ANSAER 5.03 (2+5C)
@a. l. 2700 to 3125 pcm ([0.25]
2e 540 to 640 pem ([0.25) (0.5)
be 1« Higher rissian yleld of Xenon precursor (1.0]

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

REFERENCE
GPRTSH, pp 219-2131
REMs Figure 6




- - EﬂﬂllﬂE.BUQLEA&-EQIER-ELA&I-QEE&AIIBN&-ELUIDSL-A&Q

EEOJLINAULICS
ANSWERS == SALEM 182 ~34/05/14-SAILOR,
ANSWER 5.04 (2.50)
2) A
3’ B
4) D [0.25 each]
De CRL1/CR2 = l-Keff2/l=Keffl

Ce

(2007400) (1=.95) = 1=Keff2
0025 » 1l=Keff2

975 = Keff2

M = 1/1-Keff = 1/1-0.975 = 40

L/M = 1/40 = 0.025

REFERENCE
GPRTSH» pp 250=257 and 266=270
REMy» Part 4

ANSwWER 5.05 (3.50!)

£

De Significant RCS temperature changes will affect excore power
indication (due to coolant density changes).

- Radiant (ambient) heat losses.
- Blowdown heat loss.
- Letdown heat losse.

- KCP heat gain.

Q Reactor = Delta T = Delta h (or equivalent) [(0.5] If Thot Is
at saturation, the latent heat of vaporization would not be

[three required 3 0.5 eachl

accounteag for and reactor power could increase with no

correspending iIncrease Iin reactor core Delta T.

ReFERENCE
REMy Part 2» ¢ 1 and 2

Genaral

(1.01

Physics Heat Transfer and Fluid Flow (GPHTFF)y p 341
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(1.0)

(1.0)

(0.5)

(1.5)

(0.5)

(1.5)



2a.-Idz02Y OF _NUCLEAR . ROWER _PLANI_QPERALION. ELUIDSe_AND PAGE 17
Tockudurbanics

ANSdERS == SALEM la2 -34/05/14-SAILCR, B.

ANSHceR 5.06 (3.00)

a. [ts fuel peilets will becomea denser, causing the peallet to clad
44P to increase. The decreased heat transfer results in an
increased fuel temperature for a given percent power (making
Joppler coefficient more negative). (1.0)

be The pellet to clad gap is reduced by fuel pellet swell (due to
tihe buildup of fission product gasses) and clad creep. This
Wwiil result in loxer fuel temperatures. (1.0)

Ce 550 F [0425] At higher temperatures, decreased moderator density
results In an increase in neutron slowing down length. Neutruns
wil)l travel a longer distance at resonant energies. [0.75] (1.0)

REFERENCE
GPHTFF, pp 169-170

ANSWER 5.07 (2.00)

a. Increase
De Jecrease
Ce Increase
d« Decrease (0.5 eachl (2.0)

REFERENCE
GPHTFF, pp 287-329

ANSAER 5.08 (2.00)

a. (C (0.5)

b Plant efficiency cgecreases because HP feed heaters are no longer
providing an increase in feedwater temperature (0.5). Reactor
power must increase to make up for the lower feedwater enthalpy
(0«5)s when steam flow Is reduced to maintaln reactor power less
than 75%, actual megawatt output will be less than or equa! to
the original value [0.5]). (1.5)

REFERENCe
GPHTFF, pp 143~-160



2 a..-Ih.EQ&I.'QE-NUCLEAR-EQHEB-ELAMI- CPERAIIQN. ELULIDS. _AND PAGE 18
IdSR8I_XbAdICS

AN34ERS == SALEM 1&2 -84/05/14=-SAILOR, B.

ANSHER 5.09 (3.00)

a. =R0d to group allignment. [0.5]
~Groups sequenced and over lapped. [0.5]
=-Rod Insertion Limits maintaineds (0451

-Axial Flyx Difference limits maintaineds (0.5] [ -
D« Fuei overheating or damage may OcCCuUrle. (0.5)
¢« Incore Nuclear Instrumentation System. (0.5)
REFExcNCE

Salem Technical Specificationssy B 3/4 p 2-4

ANSWER 5.10 (2.00)

ae 1) Presence of a2 flaw (or crack of sufficient size)s [0.5])
2) Low temperature (0.5]). (1.0)

be Neutrcn exposure (integrated) [0.5] makes the material more
brittle (raises NOT) (0.51. (l1.0)

REFExreNCE

WNTC Thermodynamicss Volume [I, Chapter 13, pp 58=63,
{CAF)



a2k ANI_SYSIEMS_DESIGN2 CONIRQL._ ANQ_INSIRUMENIAILON

ANSWERS 4- SALEM 182 -864/05/14-SAIL0OR, B.
‘NS“R 6001 ‘6050)

a. PRT

be =Control RCS pressure (while In solid plant control) [0.5]

de

Ne

-Maintain backpressure (to prevent flashing In orifices) [(0.5])

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

-ga‘r'(u, 1)00.25) v
-Dilute [(0.25) 37
-Alternate Dilute (0.25] :! : 4?( 4 t

-Auto {(0.25)

(0.25]
mto 251 v 53

-Alternate Dilute [0.25]

-dnen KWST suctian valves (25J1/2) open [0.25])
-SI signal [0.25]

RCP seals (all pumps)

RCOT

REFERENCE
Salem Study Guides, Chapter 6» pp 12519, and 33-34, Drawings CVv=-4 and 8
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(0.25)

(1.0)

(0.5)

(0.75)

(1.0)

(0.5)
(0.25)

{0.25)



91.--2[..601.[-S.ISIEBS.QESIQNL.QQNIRQL& SAND_INSIRUMENIAIION
ANSWERS == SALEM 182 -84/05/14=-SAILOR, B.

ANSWHER 6.02 (3.00)

a« le« RCP bus undervoltage
2+« RCP bus underfrequency
3., RCP breakers open
4, Measured low flow in a loop (0.25 each]

Be le The P=7 CIRCUIT [0.125) is in effect ABOVE 10% POWER
(0.125] to ensure a reactor trip if 2/4 LOOP FLOWS are
lost (0.125) for ALL OF THE ABOVE CIRCUITS [0.1251).

BREAKER OPEN TRIPS [(0.125) above 36X power [0.125] for
1/4 LOOPS [(0.125].

€+ ls UNDERVCOLTAGE causes AUXILIARY FEED PUMPS TO START (0.33)

3+ UNIT ISOLATION TRIP causes GROUP BUS TRANSFER [0.33]

REFERENCE

Salem PLID'sy 221054=8=9545-2, sheet 5.

ANSWER 65.03 (3.00)

as Tney keep the feedring from draining when flow Is stopped,
whicn prevents waterhammer when flow is reinitiated.

Ce Provide a method of measuring steam flow.

Reduce pipe whip guring a steamiine break.

Minimize RCS cooldown rate during a steamiine break.

Reduce the mass flow of steam which the stop valve must

overcome during a pipe rupture.

(three required 0.33 each)

Cs = Ammonium hydroxide [(0.25)] = pH control [0.25)
- Mydrazine (0+.25) = Oxygen control [0.25)

REFERENCE
Salem Study Guides» Chapter 5, pp 23 and Key 2-3,

2« The P=8 CIRCUIT (04125) will cause a trip for LOW FLOW AND

2. UNDERFREQUENCY causes ALL RCP BREAKERS TO OPEN [0.33] , S
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(1.0)

(0.5)

(0.5)

(1.0)

(1.0)

(1.0)

(1.0)



8a- BLANI_ SYSIEMS_DESIGN2_CONIROLs_AND_INSIRUMENIAILON
ANS WERS == SALEM 162 -84/05/14=-SAILOR, B.

ANSWER 6.04 (1.50)

- Electrical heat tracing to keep temperature elevated

(> 145 F) [0.51].

- Recirc flow to and from the BAT's (no stagnant fluid) [(0.5]
- 3IT iInlet sparger to promote uniform temperature and boron

concentration in the BIT (0.5).

REFERENCE
Saleyr Study Guidesy chapter 10, K=7.

ANSWER 6.05 (1.50)

de

SI miniflow isolation valve (25J67 or 25J68) must be closed
pefore the SI pump suction valve (21SJ45) can be open (and
vice versa).

be Tnis will prevent radiocactive water fram the contaiment. sump
from recircing to the RWST. This prevents a release to the
atmosphere through the RWST vent.

REFERENCE

Salem Study Guide, Chapter 10y, pe K=4,

ANS“ER boOb (3050)

D«

Ce

de

Maintain the plant at HSBY after a trip from full load
tor 3 hourse (with steam discnarging to atmosphere
concurrent with a loss of offsite powers)

le Demineralized water storage tanke.
2« Fresh water and Fire Protection water storage tank.
3., Service water system.

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

- Loss of 125 vDC ([0.5)
- Loss of 35 psiy control alr [0.5])

REFERENCE
Salem Study Guidey, Cnhapter 1lls X=2 through 5.
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(1.5)

(0.75)

(0.75)

(1.0}

(0.75)
-
(C.75)

(1.0)



Qs RBLAUI_SYSIEMS_DESIGN2_CONIROL2 _AND_ INSIRUMENIATILQN

ANSWERS == SALEM 162 -84/05/14=-SAILCRs 8.
ANSWER 6,07 (3.50)
a. 0One door must be closed before the other door may be opened.

Coe

(This prevents both from heing opened simyltaneousiy.)

- CCW Supply to RCP's CIS valves (2CC117 and 118) (0.33]

- RCP's Motor 3earing Cooling Hdr. CIS valves (2CC136 and 187)
(0.33)

- RCP's Thermal BSarrier Hx outlet CIS vaives (2CC131 and 190)
(0.33)

€« All fans are trippede They are sequentially started in slow
speed.

de All FIVE

REFEKENCE

Salem Stugy Guidey Cnapter 12, pp K=2=4,

ANSAHCER 6.08 (2.00)
a. High Raciation signs are actuated at hatches.
b Control Room intaxke duct isolation.
Ce = Fuel Handling Area Hi=Rad Evac Alarm.
-~ Fuel Handling Area Vent Exhaust Filter Units Shift (CAF)
de NONE
e+ = Blowdown Tank inlet values close (warning)

- Isolates #23 S/G blowdown (high)

REFERENCE
Salem Study Guidesy Chapter 17, pp 20-47.
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(0.5)

(1.0)

(1.5

(0.5)

(0.3)
(0.3)

(0.2)

(0.6)



2 s.-EL‘LlI-S YSIENS_DESIGN: CONIRQL2 ANQ_INSIRUMENIAIION
ANSWERS == SALEM 162 -84/05/14=SAILOR, B.

ANSWER 6.09 (2.50)

Osclillator fallure
- Slave cycler failure
Loose circult card

a. (Loglc Cabinet)

Regulator failure

Phase fallure

Logic error

Multiplex error

Loose circult card [ANY 55 0.3 each]

(Power Cabinet)

b« Turoine First Stage Pressurey < 15% [0.5]
Bank D withdrawal Limity, 228 Steps (0.5]

REFERENCE
Salem Study Guides, Chapter 22» pp 71 and K=3.
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(1.5)

(1.0)



L4.-BRUCEQ0RES = _NORJ4L._ASNQRYAL. ENERGENCY_ANQ PAGE 24
882400 0GICAL_CONI3OL
ANSWERS == SALeM 182 -84/05/14-SAILOR, B.
ANSWER 7.01 (4.00)
as = Manually INITIATE a REACTOR TRIP (with the other trip
handle on the control console)s [(0.6])
= UPEN the REACTOR TRIP BREAKERS manually (by depressing the
trip pushbuttons on both Reactor Trip Breakers A and Ble [0.6]
= TRIP the TURBINE (by using the trip handle on the control
console)ls [0.6]
= UPEN 4Ky BREAKERS (2E6D and 2G6D) to de-energize the Rod
Drive MG sets. (0.6]
- Manually INITIATE SI (and go to "SI Initiation"™). [0.6]) (3.0)
De = START BOTH Boric Acid Transfer Pumps in FAST. ([0.5])
- QPEN Rapid Boration stop valve (2CV175). [0.5] (1.0)
REFEXRENCE
Salam Procedures, EIl-I=-4.3, pp 4 and 5.
ANSHER 7.02 (3.00)
a. JSanmple supply may be isolated by a Phase A CIS signal. (0.75)
O« Isolation of the monitor prevents an uncontrolled radio-
active release via the monitore. (0.75)
¢+ Immediate shutdown [0.5]) because DG cooling will be secured
by the C0O2 initiation (1.0]. (1l.5)
REFERENCE
Salem Proceduresy El=-[=4.75, pp 5-6.
ANSWER 7.03 (3.00)
a. = Containment Spray Actuation.
- Containmant Phase "B™ [solation.,
- Main Steam Isolation, [0.75 each]) (2.25)
bR
be Tne Reclrc Stop Valves (CV=139 & 140) must be shut. (0.75)



Za-PRUCEQUEES = NORMALs_ABNORMAL. _EMERGENCY_ANQ PAGE 25
84QL000G1CAL_CUNIE OL

ANSwERS == SALEM 182 ~84/05/14=SAILOR, B.

REFERENCE
Salem Proceduresy El=I=4.6

ANSWER 7.04 (3.50)

a« l. Station operator at Panel 216 (Charging Syse Panel) (0.4
2. Estabiish COMMUNICATION between panels 213 (Hot S/D Panel)
and 216. [Q.%])
3. At 216, taxke LOCAL-MANUAL CONTROL of the CHARGING FLOW
CONTROL VALVE (CV55), and MAINTAIN PZR. LEVEL AT 22%. (0.4]
e Start UNE CENTRIFUGAL CHARGING PUMP iIn LOCAL CONTROL
at 213, [0.4])
9« REMOVE #13 CHARGING PUMP FRUM SERVICE by opening the
BREAKER (ON 2A~4160v VITAL BUS on Auxe. Bldge Eleve 84', [(0s4) (2.0)

be le Verify PRESSURIZER PRESSURE auto controlling at about
2235 psige (0.5)
2« Verify Tavg less than/equal to 547 F by steam dump or
atmos. reliefs. [0.5)
3. verlify S/G level contfo"‘ﬂg at 60% WeRe (33% N«Rs) [0.5]) (1.5)

REFERENCE
Salem tmergency Instructions, [=4,.,10, pp 2-3,

ANSWEK 7.05 (3.00)
a. Ensures enough backpressure to provide adequate #2 seal flow. (0.75)

be with delta P less than 200 psids the #1 seal may make contact,
resulting In excessive wear/damage to the seating surface. (0.75)

Ce RCP motors are not designed to dissapate the heat from frequent
starts. These limits protect the motor windings from heat
damage. (0.7%)

de The 1ift pump supolies hydraullc and lubrication oll to separate
the becring syrfaces and thus prevent thrust bearing wear/damage
on startup. (0.75%)

REFERENCE
General Jdperating Procedure [I=1.3.1, pp 1=-5



Zao_ RXUCEQURES. = NORMAL2 .ABNORMAL2 EMERGENCY_AND PAGE 26
deblJL0GICaL_CaNIL

ANSwekS == SALEM 162 -84/05/14-SAILOR, B.

ANSWER 7.06 (2.50)
a. = Control rod withdraw! started within 24 hours of the trip.

- RCS temperature has not decreased below 500 F since the trip

occureds.
- The cause of the trip Is known and corrected. (1.5)
. Uperations Manager (1.0)
REFERENCE

[UP=3, pp & ana 5

ANSAcH 7.07 (2.50)
a. 1) 650
2) 1000
be 30
ce 320
de nydrazine (0.5 each) (2.5)

ReFEreNCE
[OP=2 ang 3



Za.-BROCEQUEES = NOSM4Las. ABN0RMAL: EMERGENCY AND PAGE 27
BakllOpOelCAL CONIRQL

ANSWERS == SALEM 1l&2 -84/05/14-SAILOR, B.

ANSWHER 7.08 (2.00)
a. = New Jersey State Police (NJSP)
- Delawere State Police (DSP)
= NRC Opertions Center (NRC)
- Emergency Outy Jffjcer (ELOJ} (0«4 each, any three] (1.2)
De = Jenior Snift Supervisor Office
- Contro! Room 1
= Lontrol Room 2
= Resident NRC Office
- Tecnhnica! Support Center (TSC)
- emerponcy Operations Facllity (EQOF) (0.2 eachs any fourl (0.8)

REFERENCE
emerjency Plany EP=I~1l, p 1; and EP~I~11ly, p 1

ANSHEK 7.09 (1.50)
- Leave the area immediately., (0.5)
- Report Yo Radiation Protection. [0.5])

= You may not worx in any radiation area until your exposure has
peen determinede. [(J343) (1.5

REFERENCE &
AP=24;, 5.542 and (CAF)



da. 8l &IEISIEAIIILERJ CEQUBES . CONDITIONS. ANR_LIMITAIIQNS PAGE 28
ANSWEXS == SALEM 1§2 -84/05/14=SAILOR, B.

ANSWER 8.01 (2.25)
le The intent of the procedure Is not altered.

2« Must De approved by two members of the plant management staff,
at least cne of whom holds an SRO license at the Salem Facility.

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

REFERENCE
Salem Technical Specifications (TS)» p. 6~12a

ANSWER 8.02 (2.50)

a. Be in Hot Standby within 1 nour. Notify NRC QOperations
Center (Bethesda) immediately (within 1 hour). (1.25)

be Reduce pressure to less than 2735 within 5 minutes.
Notify NRC Operations Center (Bethesda) immediately (within
1 hour)e. (1.25)

REFERENCE
TS» ppe 2=1 ang 6-12
10 CFR 50, 504725 pp 50=34 4nd 342

ANSWER 8,23 (2.25)
a. l. Return the governor valve to operable status (0.625])
2« Close at least one valve in the affected steam lead [0.625) (1.29)
De Prevent missile damage to vital equipment. (1.0)
REFEXKENCE

TS» pe 374 3=-53 and B8 3/4 3.3



8a--AUMINISIRAIIVE PRICEQURES: CONDIIIONS. AND_LIMIIAIZONS PAGE
ANS 4ERS == SALEM 162 -84/05/14=SAILOR, B.

ANSUER 8.06 (3.00)

De

Coe

de

1 gem [Q0.2)==it is sufficiently low to allow for early detection
of additional leakage (0.4].

10 gpm [0s2)==allowance for leakage from known sources which would
not interfere witn detection of unidentified leakage (0.4]

0 gpm [0+.2)=-may oe Indicative of an impending gross fallure [0.4]

40 gpm (at 2230 psig) (0.2)== that SI flow will not be less than
assumed in accident analysis in event 3f a LOCA [0.4].

1 gpm (Q.2)== ensures the dosage contribution from tube leacage
will be a small fraction of FPart 100 limits In event of a SGTR

29

or Steam Line Break [0Q.4). (3.0)

REFEKENCE

TS,

Pe B 374 4.4

ANSWER 8.05 {3.50)

- Restore Tavg to 541 F or greater within 15 minutes OR

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

- MTC within analyzed range.
- Protective instrumentation within operating range.
- P=12 iInterlock ahove setpointe.

-~ Pressurizer in operadle status with a bubble,

- Rx vessel temperature above minimuym RT NDT. (9.4 eachl (2.0)

REFERENCE

TS»

pp 3/4 1-18 and 3 3/4 1=-2



da__AudlNISIRAIIYVE PROCEDURES. CONDIIIONS. ANQ_LIMITAIIONS PAGE 30
ANSWERS == SALEM 162 -84/05/14=SAILOR, B,

ANSHAER 3.00 (2.50)
- [mmediately suspend core 2iterations (unioading fuel) [0.5] AND
- Commence boration at 10 gpm of 20K ppm boron solution [0.5] UNTIL
- Keff less than or equal to 0.95 [(0.5] OR
- Boron greater than or equal to 2000 ppm (0.5)
= whichever is most restrictive (0.5] (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) Chiorlide O0¢l5 ppm 1.5 ppm
3) Florige 0«15 ppm 1.5 ppm
(All values are less than or equai to! (0.6)

be Since (stress) corrosion Is time and temperature dependent,
time (24 hours) is allowed to restore chemistry parameters

prior to taking actione (0.8)
C« Reguce the effects of (stress) corrosion in the RCS. (0.5)
REFERENCE

TSy 374 4=-20/21 and Bases

ANSHER 8.08 (1.50)

If a tube rupture were to occury a release will be prevented, since
the 5/G atmospheric relief setpoint wi'l be Delow the corresponding
saturation pressure for 500 F, (1.5)

REFEKENCE
TS» 374 4=23 and B 3/4 4=6



da-A0MINISIRAIIVE PRUCEQURES: SONQIIIONS: ANQ.LIMIIAILONS
ANS ERS == SALEM 182 -84/05/14=-SAILOR, B.

ANSWEK 8.09 (3.00)
a« = The safety of the reactor is in jeopardy.

- A safety limit has been exceeded.

- Jperating parameters exceed any of the RPS setpoints and

automatic shutdown does not occur.
(0+75 each]

b. Control Room = Unit Control Roomy Process and Protection
Equipment Rack Rooms and Computer Room.

REFERENCE
AP=5, pp 2 and 7

ANSWEK 8.10 : (2.50)

ae =3 Rem/Quarter is NOT exceeded. [(0.5])
-Total accumulated dose does not exceea 5(N-18). [0.5]
-Accumulatea exposure on record (NRC=4). [0.5]

bs = 3arricaded and posted as a High Radiation Area.
- gntrance controlled by Radiation Exposure Permit (REP).
- Continuous rate indicating radiation monitoring device.

REFERENCE
A=24) 647¢1 and 6e2.4%
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