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

EXAMINATION REPORT NO. 85-34 (OL)
FACILITY DOCKET NO. 50-322
FACILITY LICENSE NO. NPF=36
LICENSEE: Long Island Lighting Co.

P.0. Box 618

Wading River, N.Y. 11792
FACILITY: Shoreham Nuclear Power Station

EXAMINATION DATES: September 16, 1985 to September 20, 1985

CHIEF EXAMINER: oF I . L/.g‘g[gé_m_
Dave Lange, Legg/Reactor Engineer Date

(Examiner)

REVIEWED BY:

APPROVED BY:

Projects Branch No. 1

SUMMARY: Operator and Senior Operator Initial Cold License Exams were
conducted at Shoreham Nuclear Power Station from September 16, to September
20, 1985. Four (4) Reactor Operator, four (4) Senior Reactor Operator, and
one (1) Instructor Certification candidates were examined. A)l candidates
passed the written and oral examinations.

- 0131
8602130407 8 302
PDR ADOCK osoogDR

Vv



REPORT DETAILS

TYPE OF EXAMS: Initial
EXAM RESULTS:

| RO | SRO | Inst. Cert |

|Pass/Fail |Pass/Fail | Pass/Fail |

| | | |
| | | | |
| Written Exam| 4/0 | 4/0 | W/ |
| | | | |
| | | | |
| Oral Exam | 4/0 | 4/0 | 1/0 |
| | | | |
| | | | |
|Simulator Exam| NA/ | NA/ | NA/O |
| | | b |
| | | | |
| Overall | 4/0 | 4/0 | 1/0 |
| | | | |

1. CHIEF EXAMINER AT SITE: D. Lange, USNRC
2. OTHER EXAMINER: F. Crescenzo, USNRC




1. No generic strengths or deficiencies were noted on the written and oral
exams administered.

2. Personnel present at Exit Interview:

NRC Personnel

D. Lange, Chief Examiner
F. Crescenzo, Operator Licensing Examiner
J. Berry, Senior Resident Inspector (Shoreham)

Facility Personnel

J. Scalice, Operations Manager, LILCo
L. Calone, Nuclear Training Manager, LILCo
K. Rottkamp, Training Supervisor, LILCo
J. L. Smith, Manager, Nuclear Operations Support Dept., Shoreham
3. Summary of NRC Comments made at exit interview:
None
4. Summary of facility comments and commitments made at exit interview:
None

5. Changes made to written exam during examination review:

(See Attachments 3 and 4)

Attachments:

1. Written Examination and Answer Key (RO)

2. Written Examination and Answer Key (SRO)

3. Facility Comments on Written Examinations

4. NRC Resolution of Facility Comments on Written Examinations



U. S. NUCLEAR REGULATORY COMMISSION
REACTOR OFERATOR LICENSE EXARINATION

FRCILITY: SHOREHARM

REACTOR TYPE:!

EXAMINER!

AFFLICANT!
INSTRUCTIONE TO AFFLICANT!

Use separate gpaper for Lhe ans<ers. Write answe 3 an one side only.
Staple question sheet on top of the answer sheets. Foirts for e&ch
Juestion are i1ndicateq 1n parentheses after the question. The passing
grade requires @t legst TOX 1n each categeory and 2 firael arade of at
least 80K, Examinst:on :3perzs “41ll De picked up six &) howrs after
the e;amination starte.
% 0OF
CATEGORY AFFLICANT! CATEGC® Y
UALLE

LES CF WNULCLEAR FOQMWEFR
FERATIONY THEFRMIDYNARICS
TRANSFER AND FLUID FLOMW

FLANT DESICN INCLUDING SAFETY
AND ERERGENCDY S5315TERE

INSTRUMENTS AND CONTROLS
FROCEDURES - NORMALs AEBNDRMAL »

EMERGENCY AND RADIOLOGICAL
CONTRFOL

FINAL GRADE

All work dcone on this examination 1s my own. I have neither
3iven nor received z1id.

AFFLICANT 'S SIGNATURE




1. PRINCIFLES OF NUCLEAR FOWER FLANT OFERATION»

THERANDYNAMICSs HEAT TRANSFLR AND FLUID FLOW

QUESTION 1.01 (2.50)

3. Why 1s conductivity mesasured on 3 continucus basis in the reactor
coolant systems and why 1s 1t maintained within specified
limits?

Will conductaivity increase» cecreasey or remain unchanged i1f3s
1. Chloride concentration incresses

2. Ionic impurities 1ncrease

3. pH decresses from 7.0.

# variaole speed centrifuaal pump 18 running witn 1ts drive motar 3t
1800 rpm. The 1nitial flow raie 12 1000 3pme total head i3 110 feet.
and work input 1s SOC hp.

The flow rate 1 then chenged to 1200 apm, Determine!

2. The new drive motsr speed

b. Tre new total head
. The new work 1agut

GUESTION 1.03 ({2.50)

Consider conducting & start wp 3t SHFE shortly after 3 scram from

full couwerr withn tre moderstor still rear cperating temverzture and
pressure. A reduced rod worth proc2cure 1s wusede which Na3as rods 1n the
center of the core witndrawn tefore edge rods to "shift' the neutron
flux to the cutside srez of Lhe core.

Briefly exsglisin why iniz 38 & 300d i1des.

¥ JECT-qu 100"‘ :oSJ’

Water enters s centrifuwgal pumg st 300 deg F and a pressure of 460 psig.
Eased on the avzilatle NFSH + oo you expect cavitation to occur? (o9
ZHOW ALL WORK

(xxxxx CATEGORY C1 CONTINUED ON NEXT FAGE xxxxx)




1. FPRINCIPLES OF NUCLEAF FOMWER FLANT OFERATION,
THERMODYNAMICE s HEAT TRANSFER AND FLUID FLOMW

QUESTION 1.0S (2.50)

a. In terms of reactor power level control, explain why Shoreham's
teaperature coefficient is nesative instead of positive. (1.0

b, How will the Moderator Temperasture Coefficient change (1e.» MORE or
LESS neastives or no effect) for the following!
1. SELC is 1initiatea
2, moderator temperature increeses
3. 8s the core ages.

QUESTION 1.90 (Z2.00

With all ctiher parzmeters neld constanty 1f Fecirculation Flow 1ncreases:
how will the focllowing perameters respond inmitially?
{Increaser Decreaser or remaln constant.) (0.5 ea)

8. Thermzl reuviron population
0., Thermal diffusion lensth
t« Voig Fraction

d. Reactor MWatar Level

RUESTION 1.07

Whv does core flow :niti1slly incresse to azproximately 1108 of rorasl
followinz & screm from full power? 1.5

GUESTION 1.08 (2.50

3. Approximatelr what percentzae of nevwnrons gproduced from the fission

of U-235 are oocrn delayec™® (0.5
b. How daoes Lhiz percentzae onhsnge over core life?® Why? (1.9}
c. How do the delaveu rneutrons zffect the control of the

resctor” t1.9)

(xxxxx CATEGOFRY 01 COUNTINUED ON NEXT FAGE xxxxx)




1. FRINCIFLES OF NUCLEAR FOWER FLANT OPERATION» FAGE 4

THERMODYNAMIC S, HEAT TRANSFER AND FLUID FLOW

D S S S ———

QUESTION ‘009 (1050)
For each section markean on the 3raph belowr» state the reason for
the chanae in Shutdown Margin (SDM) 3s core aae increases. (1.5)
! ’
1 a b c
EDM |
|
i
|
R e S A T O U e T
Core Age
QUESTIUN 1.10 (2.90)

8., For 3 tupbular heat eixchangerr with all other carameters held coanstanty
would each of the followinz chanses (considered sepsratelvis INCREASE.
DECREASEs or have NO EFFECT orn the heat transfer rate? (0.9 &3,

1. Tube failure
s wan 1ncress2 in flow velocity

« Fluid phase chanse withir tne hest exchanger

-
-
=

e State two reasons faoar 3 reduction i1in hest transfer rate when corrosion
groducts build wp on the tube surfaces. (1.0)

BUESTION 1.11 (2:.50)

The reactor has beer orpersting st 1000 power for one month when a8 scram
peours in which seversl control vods FAIL 70 FULLY INZERT. Enouzh rocs
D0 insert tc Ering tne reactor subcritical at the time of shutdown. If
reactor moderator temperzture 1s meintazined CONSTANTy and control rods
are NOT movedr about HOW LOMC will the cperstor nave tc wait before he

can be reasonably sure tnat the resctor will remain subcritacal?

EXPLAIN. €3)
QGUESTION 1.12 (1,00

Althouwgh steam 15 krowun to be a poorer heat conductor than waters

NUCLEATE EBOILING 1s & BETTER heat transfer mechnanism tharn SINGLE

FHASE CONVECTION. Explain this apparent contradiction. (1.0)

(xxxxx END OF CATEGORY 01 =»xxxx)



2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE S

*f
AUESTION 2.01 (1.50)

Figure 2 1s 3 flow disaram of the HFCI svstem. Upon auto initiation
state the final position (OPEN OR CLOSED) of the following valves.

8. MOV-047 Inboard Steam Isnlation EBvpass Valve (0.3 ea?
b. MOV-042 QOutboard Steam Isclation Valve

c. MOV-03% Lube 01l Coocling Water Valve

d. AOV-081 Steanm Line Drain Valve

e. LCV-09% Cond Pump Dischaerge to RW Level Control

QUESTION .02 (2.00)

3, The RCIC svstem is :1n standh, when the minimum flow vslve (MOV-036)
inadvertently opens. Whet would be the consequences of this situgtion

if it went unnoticeoc by the gperators? (1.0
t+ Why snould operation of tne RCIC turbine at speeds of less than

2200 rgm. be avolrded ? (1.€)

QUESTION Z.03 (3.00)
/ a. How is feeduater flow contrclled during =
1. Normal Operations (petween 1¢ and 100, power) 7 (0.5)
2. Startup of the reagctor i(betueen C and 10X power: & (0.5}
b. List th.ee incicstions vou heve in the contrel room that can
be wsed to verify groper Teed purp operation. {1.0)
¢c. 1. When 13 steem planieting of the MSKRy (moisture separator
reheater !y necessary (0.50)
2+ Why is thaie done” (0.50)

(kxxxx CATECORY 02 CONTINUED ON NEXT FAGE xxxxx)



2. FLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS

QUESTION 2.04 13,000
Concerning the ADS Svsten!

3., What is the purpose of the SRV discharge line vacuum breakers to
i the torus?
b. What is the purpose of the interlock that prevents ADS initiation
unless 3 low pressure ECCS pump 18 running?
cs. If the sutomatic ADS 1nitiation fails when required» 1t must be
manually initiated.
1. What showld you specifically verify or do before depressing tne
four armed push button switches S1% A through D7
2. After depressing the armed push buttonsey will the 109 second
timer still! have to time out before the valves will oren?
Explain

QUESTION 2.05 (3.00)

// Followina an accident in which the core 3eometry 1s suspacited to be

damagedy state tne best woy {to delermine if co e 3eometry 1: stall aintact.

GUESTION 2.0¢ (Z2+00%

Etate the specific desian function provided by esch of the following
reactor safeauardsr and briefly discuss how it achieves i1ts function

——————————

2. Main Steam Line Flow Restrictors
te Conteinmert Ineried by Nitroagern

GUESTION 2.07 i3.00)

8., What si13nzls will sutomaticelly cause the Emerzency Liesel
Cernerstors tc INITIATE ~°
b. Whet signals will a%;iﬁgt4callv cause the EUGs to TRIFP if they
ri
b

are operating under cEmer 3ency ccnditions 7
(NOTE: for botith 2 an Ns\xncludo set points where applicable.)

\'«M,LL.I

(xxxxx CATEGORY 0Z CONTINUED ON NEXT FACE =xxxxx)

(1.0)




2. FPLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE 7

QUESTION Z1.08 (1.50)

Other than a LFCI initiations what three (3) automatic actions will
occur by depressing the LPCI manual 1nitistion pushbuttons 7

(1.50)
QUESTION 2.09% (3.00
8., List four (4) Nuclear S5afety Related svystem loads that are cooled
b. What is an RECLCW "svstem split®y and when does 1t occur? (73)
¢ List five (S5) station loads that are isolated from cooling water
due to an RECLCW svstem split. (1,257
GUESTION Z2.10 1,00
State the naormzl operating vzlue for the followin3 garameters 1n the
control Rod Drive System. (Assume no ToG motion) (1.0)
8. CRD Conoling Flow
b CRD Cooling Kater dF
¢ CRD Draive Water af
g. CRD Drive Weter Flow
€. CRC Svstem Flow
QUESTION 2,11 (2.00)
With regard to the Remote Shutdcwn Fanel (RSF)» 1C0E1XPNL-CO13
2. HOW would vyous 28 2 cortrol room coperetory krnow if a3 transfer
switch was taken to the epnergency gosition on the RSP ( 2 1ngi-
cations resuirec:” (10}
. LList FIVE (3) systems thst nave selected components which
may be operated from the Remcte Shutdown Fanel (1.0

(xxaxx CATEGORY O CONTINUED ON NEXT FAGE =xxxxx)



.

PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE 8

- —— - —————————— - ——— - — -~ —————— -~ -

QUESTION 2.12 t2.00)

For each of the followirng statements regarding the High Fressure
Coolant Injection System (HFCI)» indicate whether the statement
is TRUE cor FALSE» and EXFLAIN your ansuer.,

g+ In the event Low Fump Suction Pressure 1s sensed during

<

HFCI system operation» the turbine will trip, and the signal must
be manually reset before the turbine will restart, 1f initiation
signals are still present. (1.0)

If the HPCI turbine trips due to an overspeed conditiony
it will restart wnen the speed coasts down to betueen
3000 and 4000 RFHM. (1.0)

(xzxx» END OF CATEGCERY 02 xxxxx)



3+ INSTRUMENTE AND CONTROLS FACGE s

DUESTION 3001 ‘.2'00)

What are the purposes of the following two precauvtions from Sp 23.609.01,
* Rod Sequence Control System® 7

a. "Do not bypass any control rod in the RSC3S having a3 failed °*FULL IN®
or °*FULL OUT® limit switch unliess the actusl rod position is known®{(1.0)
o+ "While in the transitiorn zone (LFSF to LFAF)s *he operator must verify
the alianment of the rods within each group’ (1,0}

GUEETION 3.02 (1.50)

Following 3 valid RCIC initiaticns vou receive & subsequent RCIC turbine
trip from hiagh reactor water levei. Will the RCIC autc startiy witn no
cperator sctions 1f the water level 332i1n decreases to the low level

set point® Exglain (1.5)

QUESTION 35.03 (2400

The Rezctor HWater Clesnup Svstem swction line 13 provided with auwto
acting i1solastion valves « MOV 33 & 34 . These valves auto close on
leak detection. List the suto close si19nals and their setpoints.

ta
-

GUEETION 23.04 (2,00

When will the followira Reactor Frotection Svstem scram signals
be bypassec 7

a8+ M5IV closure

e TSV Fast Closure

Cs Mode Switch to Shutdown
d. 5DV Hiah Level

RUESTION 3.095 1300
Nith respect to the 120 VAL Uninterruptible Power Ewupply (UFE)

2. What sutomatically heappens wiihin the system 1n the event cof an

inverter failure? (1.2)
he If the vital bus inverter {INV - 01) is lostr how will the Main
Generzticr exciter switchboards be affected® (2.0}

(xxxxx CATEGORY 03 CONTINUED ON NEXT PAGE x»xxxx)



3. INSTRUMENTS AND CONTROLS FAGE 10

QUESTION 3.0¢ (1.50)

Upon 2 loss of Feedwater Control Signal from the M/A transfer station
to the Reactor Feed Fump Turbine control logic!

a8, What will be the ststus of the speed of the affected RFFT? (0.5)
be Will the operator be able to manually vary the speed of the
affected RFFT? If rcr why not. If yesr how. (1.0}
QUESTION 3,07 (3.00)

Three runbacks are provided in the Load Control Unit of the EHC Svstem.
List each of the three runtizckesy and state to what level each runback
will reduce lcad. (3.0)

QUESTION 3.08 (2.00)

With regard to the Reasctor Fecirculation System.
2. Why does the Recirc Pump discharge valve ha.e an auto close

feature? (FProvide approximate actuating setpointis, . (1.5)
b. RFT breskers serve three (5 functions. List the functions and

setpoints wiich will actuste them. (1.8
QUESTION 3405 (200)

Consider tine Rod Elock Monmitor (FEm)
« List the conditicns which will ceuse 2 REM to bte bypessed, (1.0)

B
bs A rod block will result from a *Failure To Null®, Explain what
'Failure to Null' means. (1.0)

(xxxxx CATEGORY O3 CONTINUCLC ON NEXT FAGE =xxxxx)




.30 INSTRUMENTS AND CONTROLS

QUESTION 3.10 (d+50)
The following plant conditions exist!

FAGE 11

- Reactor Vessel Level is -130' (confirmeds both channels) and decrezsina,

- The RHR System 1s operating with a pump discharge pressure of
#125 psig in system A and E.

- Reactor Vessel Fressure is 1000 psia and steady.

- All ADS INIT INHIEIT switches 1in NORMAL position.

- ADS Timers have timed out (both A & E).

- 0On the Automatic Elowdown Relay Fanels ( 1H11xFNL-E28 and
1H11xFNL-631)» the wihilte 1ndicating lignts sbove each of the

ERVs show - ONE l:aht OUT and ONE light LIT EBRIGHTLY, for 31l valves.

8. Wihat nas nappensd 7 EXFLAIN,
t. What are your actiorns in this situation?

GUESTION 3.11 (1.00)

& 1T

(1.0)

What are the five (5 NON-SAFETY RELATEL LOADS that can be reenergiced
with a3 LOCA -.3~=1 present and the respective EDGC Bresker clcsed for

DIVTCIonN 17

OUESTIDN 30 12 3 1050‘

(1.6

The resctor 1s operating at 100% power wihern a small area break occurs,

HFCI 1e out of service: RCID fezils to stert sutomatically and
~annot be startec manuwally. All siznals 3re present and valid for
snto blowdown svstem actustiorn exceprt the timer has NOT timed out.

8+ RCIC 15 row started grd water level is rsised tc atcve the low-
low setopint., What effect doe:s thie have on auto blowdown
initiation 1f the timer HAZ NOT timed cut? If the timer HAS
timed out® EBraiefly ewelain BOTH.

b If the 125 VOC Electricsl Distribution Svystem 15 lost
will autc bDlowdown accur ¥ EXFLAIN

(axxxx END OF CATEGORY 02 xxxxx)



4, PROCEDURES - NORMAL: AENORMAL» EMERGENCY AND PAGE 12

GUESTION 4.01 (2.00)

Explain whether ei1ther of the following situations describes a case where
10CFR20 Limits for individuals working 1n restricted areas have been
violated. (Both men have updated NRC Form 45 on file)

8¢ A skin dose of 7000 mrem 1s received by & 44 yeasr old male over a full

guarter., His lifetime dose 1s £5 rem. (1.0
be A whole body cose of 1500 mrem 15 received by @ 44 year old male over
8 three (3) month period. His lifetime dose 1s 22 rem. (1.0)
QUESTION 4.02 (2.50)

Concerning SF I%.012.01» "Loss c¢f Condenser Vacuum":

8. List the four (4 Automastic Action:z which occur on & loss of

condenser vacuum. (Setpoints NOT regquired) (1.0)
b. Stexr 4.9 of thie procedure 1nstructs you to *Maintain surveillance

of Turbine Bullding sirbornz radiation levels®. Why” (2 regquired) (1.0)
t+. Why are the conderiser vacuum bDreakers (INL1-MOV-C13A & B) opened

1f sezling steam 15 lcsti? (0 9)

QUESTION 4.(3 (Z+00)
According to FProcedure SF 20.004.01r *Emer3gency Use of SLC'S
&+ WHO 1s responsible for determiring 1f Standbv Ligquid Control
initiation 1s necesssry” (0.%5)

be Name five (5) 1temsz which should be checked 1n the control room
to verify that the SLLC tarnk contents sre being 1njected into the

vessEl. (1.0
ce What 1s the purpgose of the hez! tracing that 1s provided on the
SLC system pipiIna” (0.5)
QUESTICN 4.04 (2.00)

According to SF 23.1146.01» *Main and Auxiliary Steam's there are nine (%)
indicatione in the control room that can be used to veraify that an
SKY 1s open. Name these nine indicaticns. (2+0)

(xxxxx CATEGORY (4 COUNTINUED ON NEXT FACE »xxax)



4., PROCEDURES - NORMALs AENORMALs EMERGENCY AND FAGCE 13

T —————————— - ————————————— -~ ———— -~

- —————— - ———— -

QAUESTION 4.05 (3.00)
List the Immediate Operator Actions reguired for the Emergency Shutdown
Frocedure» SF 29.010.01. (3.0)
QUESTION 4.0¢ (2,00
Concerning Procedure SF 29.023.01» *Level Control Emergency Frocedure'!
8. List the entry conditions and setpoints for this procedure. 149}
. List the three i1tems vou should verify as occuring consistent with
entry conditionsy 2fter you enter the procedure. 1.0}
QUESTION 4.07 (2.50"

@+, Fill in the blanke in the following:
*According to SF 29.C23.02y "Coouldown Emergency FProcadure’s vou
are cautiored NOT tc secure or place an ECC system in the
manual mcde wurnles:z miscperation 1n antomatzc is confirmed

SR S R 00 Eoora. B (@Y ok Tyl < 19
Note: mORE THAM ONE WORD IS QUIRED IN EACH ELANK
b, In vour oun words: cefine "misopergtion® seg it is used above. (0.5
GUESTION 4.08 (2.C0)
According to Sp 23.604.01y *AFRFM Systen®!
8. When 1s 3n AFRM chsnnel defined as 1nopersble? (1.0
t. Durina shutdown: wher should the operator switch the IRM/AFRM
recorder switches to tne IRM position” (1.8

(xxxxx CATEGOFY 04 CONTINUED ON NEXT PACE xxxxx)




4. FROCEDURES - NORMAL» AENORMAL» EMERGENCY AND
RADIOLOGICAL CONTRAOL

QUESTION 4.0% (3.00)

a8, List the five (5) entry conditiorns and setpoints for SF 27.023.03»
*Containment Control Emergency Frocedure®. (1.0)
b+ According to the procedure» whnat three sctions shouwld you take
1f drywell temperature approsches 2946 Zesrees F7? (1.0)
cs 1+ If Suppre-sion Foel temperature 1s (o' egreec F» and RFV pressure
is 600 psi1gy have you exceeded th- heei capscity limit of the
ATTACHED fiqure 17 (C.5)
Under these ccnditions» would the procedure direct yvou to open
all ADS valves® (YES or NO. {0+5)

QUESTION 4.10 (2.00
According to IF 22.114.01y *Ma3in and Auxiliary Stean®!

2. What should be your i1mmedizte actiorns 1f you heve an 1nadvertant
MSIV closur2 and the Mode Switch is NOT in '"RUN'?

b. Accordinag to the procedurer waht 1s the limit on differential
gressure across the mslIVs prior to opening them”

GUESTION 4J.11 £+00)

5F 22.001.01» *Startup~-Cold Shutdown to Z0X Fower®» states that both
recirulation pumps muzt te runnins during startup. MWhy? (1.0)
Name the three locstions 3t which resctor ccolant svetem temperature
must be maintained within § degrees F» once heatup power 1s

schieved, (locl

(xx»xx END OF CATEGORY 04 xx»xx)
(xxsexaxgxexar FpD OF ECAMINATION XEAXEXAXXZERXEEX)
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1. PRINCIFLES OF NUCLEAR FOMWER FLANT OFERATION»

i THEPHOBTEAEEEET'REZ?'TEREFFE?'KEE’F[GiB'FEEG

ANSUERS -~ SHOREHAH -8

“ ANSHER 1.01 (2.50)

{(a) Changes in conductivity indicate abnormal conditions.

is within limits, the pH.
within their limits.

S/709/17-BANAVITCHY L

FAGE

19

«/LANGE

When conductivity

chloridesy and other 1mpurities must alsc De

(0.%)

Exceeding any of these limits couvld cause higher corrosion rates which

would jeopardize reactor components.

(b’ 1. Increzse
2. Increase
3. Increasze
REFERENCE
(a) ENFS TS Bzzes 374 4.4 Chemistry
(b) Chemistry Final Exam+ question 4. SNFS
V ANSHER 1.02 (1.50)
(a) Because flow rate varies dairectly with draving
speed' = speed (flow'/flow)d
= 1800 (1200/73000) rem
= 2150 rpm
(b} (NEN: je proportionzl {o the totel head!
Head' = Hesd (speed'/speed)sxxi
= 110 (2160/1800)%%Z psi
= 158.9 ps1
te) NxXZ ¢ proporticrnz]l to the work input!t
F' = F (speed' /specd) Xx3
= 500 (2160/18C01xx3 hg
= 354 hp
REFERENCE

ENPS Fluid Mechanics Moduler page 3-74

‘0‘5;’
(0.5 es’

SDEEd!

O
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1. PRINCIFLES OF NUCLEAR FOWER FLANT OFERATION, FAGE 1e

——— - ————— - —— - - -

TTHERMODYNAMICS, HEAT TRANGFER AND FLUID FLOW

ANSHWERE ~- SHOREHAM ~85/09/17-BANAVITCHL . /LANGE»

/ ANSHER 1.03 (2.50)

Frior to the scrams most of the neuzron flux 1s concentrated in the
center and bottom portion of the core. Xenorn will be most predominant in
these areas becauwse its concertration 1s 3 function of power level. Xenar
will therefore supress the flu: in these &sress» and the top and edges cf
the core will be the most reactive areas.

This is opposite of the rormal cases 1f edge rods were pulled firsty
e:«cessively hi3gh itncremental rnd worths would be created irn areas which
usuelly have low worth, Fulling rods from the center first i1ncresses the

flux there and therefore lowers the edje rod worths. (2.8
REFERENCE
SNFS Reactor Physics Mcduler page 7-207
Y ANSKER 14043 (230
Ssturaticn pressure from tine steam taoles!: 57.01 lof. in
2 9449.4 1nf. 1t2 0.2)
tho = 1/0.017% = 57.14 J1bf/¥¢3 (0.9}
* F1l = (60 + 14.7) = 74.7 psie = 107%¢.8 1bf/fLL (0.5)
NESH = (FL ~ Psi/rho = (10756.8 = §547.4) lor/£12 O7 - 18 10F/P43  16.9)
# e 19.328 f1¢
Cavitation will NOT occur becswse the NFSh 15 & larges positive number.
':)05'

REFERENCE
SNF3» Fluid Mechanics PMeodule psse 3-84



1. FRINCIPLES OF NUCLEAR FOWER FLANT OFPERATION.

ANSWERS -- SHOREHAM ~8S/09/17-EANAVITCHsL .."LANGE »

ANSKHER 1.05 (2.50)

/'(a) If the moderator tempersture increassesr the negstive temperature (1.0
coefficient will cause 2 negative reactivity i1nsertion which will
decrease the power level, If the coefficient were positiver an increase
in moderator temperature would cause 3 positive reactivity insertion
which wouwld 1ncrease the power and therefore temperature level. This
series of incresses would continue unless there were outside i1ntervertion.

(b 1+ LESS neastive
2+ MORE negetive
3. LESS negative (Ve ea)

REFERENCE
{a) SNFE Reactor Phvsics Module» gpage 7-175
(b)Y Reector Fhyeics Final Exame cuestion 23

ANSHER 1.06 (2007

8+ Increase
t+. Decrezse
2+ Decrease
g+ Decres:e
REFERENCE
SNFE Fluid Mechanics ann Reactor Fhyvsics rModules

ANGHEFR 1.07 (150

/ Flow increases vecz. se there 13 less twc gphase? Tlow resistance due Lo the
power reduction sfier the scram which reduces the void fraction. $3+5)

FEFERENCE
SNPS Fluid Mecnanics rMecouley page 3-61




1. PRINCIFLES OF NUCLEAR FOWER FLANT OFERATION, FPAGE 18

THERMUDYNAMICS: HERT TRANGFER AN[ FLUID FLOW

ANSWERS -~ SHOREHAM ~89/09/ 17 -DANAVITCHsL + 'LANGE »

(a) 0.641%

i A
/onsuen 1.08 (2.50 > Mé’,. +

\0.5
"~ {b) DECREASES (0.5)+ due to Flutonium Gucta gn which has a lower
<y delayed neutron fracticn than U- ”35. v i &%)
(c) Delayed neutrons increase the core &verage aonerotxon time which

allows better control of the reactor. {(1.0)

REFERENCE

ENFE Reactor Fhvsics Mcdules Lesson 15! Trarsient Reactor FRespanst

ANCWER 1.05 (1.50)

8. Increases 1nitially due teo fission sroduct poiscn owildup. (C.9¢3)

t+ Decreases cue to poison burnout rate areater tnan fuel depletion rate.
€. Increazes due %o fuel depletion rate areater than poiscn burnout rate.

REFERENCE
ENFS Reactor Fhnvsics Mndules paae 7-222,223

v ANGKRER 1.10 {e+50)

t3) 1. decrease (0.5 ea)
2e INCTEBEE
3e 1NiCcrease

(D) 1« Water flow 18 restricteas nsss flow rate droes.
2+ The lsver acis @z &n insulator to neat trensfer. (0.5 ez.

SEFERENCE

ENFS Heat Transfer and Thermoovnamics Mod.ler Lesson s! Heat Euxchangers

_ ANSHEFR 1.11 (2.990
70 hours (1.0)
It will take approx. 70 hours For the Xenon to peak ard then decay after

the scram. If the pocitive reactivity inserted bv the decay of Xenon
15 lesz than the shutqczp reactivity due to rodsy then the reactor will

remain subcritical. (1.8



1. PRINCIFLES OF NUCLEAR FOWER FLANT OFPERATION, FACE
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ANSWERE -- SHOREAAM -8S/09/17 -BANAVITCHsL . /LANCE»

REFERENCE
Reactor Theory - Xenon Transients

(/hNSHER 1.12 (1.00)

The bubbles caused by rnucleate boiling serve to agitate the stagnent
fluid film next to the surfacer» thus improving thermal conductavity.[0.53
Alsc» each bubbler 335 1t lesves the surfacer carries off more energy

than is possibie by netursl convection.[0.5)

REFERENCE

ENFS Heat Transter and Thermodynamics Module -~ Lessons S» 7+ angd 8
2tudent Ot jective #1» Leczson S

Student Objective #1. Lesscn

Student Obje-tive $i» Lesszon &

19



2+ FLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE 20

R b Ly ———

ANSHERS -- SHOREHAN ~85/0%/17 -BANAVITCHsL . /LANGE »
ANSWER 2.01 {1.50)
1. Gaes ¢L0:¢l'
Z. Open
3. Open
4., (losed
S+ Closed (0.3 23"
REFERENCE
SF 23.202.01 Rev § page »
ANCUEFR 2.02 (2.00)
{8) A grain patih wowld be estasclishned from *the CET to the Supgression
Pool. (1.0)
(b 1. Kater nammer may resuvlt 1n the exhawst line. (Ce3)

s At lower szeecse sdequele coclira and lubrication of the turbine

- .
may nct be ensured, r . (C.S)
S Ll it wk @) (
REFERENCE
a8~ Hazndacust 22C saction .52
b= 8F 23.%11%. pase 9
5 r
‘”“HEF ZOC? 3.}‘-:, e i 8 -
fta) 1. By contralling tine sreec of the feed pumps (0.5
o+« By twe ztartue feed water level cortrol velves (0.%)
(b) Verify! flow inaicationy Lurbine speesds and discharse pressure
(0.33 ez}
t¢) 1, Blenketaina steam 1¢ supplicd to the 1nsice of ‘the reheater tubes
rror the Aunr BEotler gdurinz shiwbdown £0:73)
2+« This it dore Lo reduce corrosion of the hester tubes. (073D

REFERENCE

8~ 3P23.105.05 Rev T paae
o- lessorn plsn R10%9» page
¢~ lesson plen 110y paae &+ Learnina Objective C.

g



2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE 21

ANSHER:E -~ SHOREHARM ~85/C5/17-EBANAVITCHs L«  LANGE »
ANSWER 2.04 {3.00)
(3) To prevent water from being drawn back into the dischar3e pipes due
to stean condensing in the pizes after an EFY actuation {(1:0)

(b) To ensure @ methcd is available tc pump water into the vessel once the
lower pressures are rezched and before vessel level 1s further decreszed

bv ADF actuaticn. (1.0
(e) 1, Verify started or start &i lesst two RHR pumps or one (1) C5 pump.
2+ NO~ the timer 13 b.paszed oy the armed pushbuttsns. (CeS each)
REFERENCE
HL 201! 3~ paze 4, L~ pz3e 13y o~ page 6.
ANCWER 208 (1,00)
Core 3eomeiry 1s sti1ll i1rtact 1f the SRMs and the IRMs can inserted ang
withdrawr successfully. £1.0)
REFERENCE

SNPE Miti1gstirg Core Damzge Evams Class S

ANSHEFR 2.0¢ (2.00)
(a) 1. To limit stezm flow to 3 maxieum of 200X of rated steam iline flow
folllow.ns an MEL breai. (0.5)
32+ By liniting the dF acrozs the steam dryer and other vessel internals
2s well &3 tre mese flow rate from the vcoesel. (0.5
‘6r 1, To prevent reschiryd 3 flaamzble or euplosi.e 3rvuell atmosphere
felliowing & LOCA. (0.5
Z. €. kecping the ovvaer concentration in the drvwall below the
Tech Spec l:imit of 4% Dy wolume.

REFERENCE
&~ HL 11¢& page
- HL €54 page 7+ TS Bases Section 374 &.6










3. INSTRUMENTS AND CONTROLS FAGE 24

ANSKERS -~ SHOREHAR ~85/09/17-BANAVITCHs L+, LANGE»
ANSHER 3.01 (2.00)
J/Qa. The purpose of this precawvtion 15 to prevent crossing tips and
ensuring resctor engineerina 1s aware of & possible rod in an L P
abnormal position faor the selected sequence. 1.0) - <‘ﬁK'* .

b. This must be accomplished tefore 301n3 below the LFEF to svoid
generating an insertion or withdrawal block. (1.0)

REFERENCE
3. Lesson Plan 607,409y Learrning Objective D.
be SF 23.8609.01¢ pe3e ©

ANSHER, . © 3.02 1.5C)
£4
{0.+S)
The operator must reset th2 trip and throttle vaslve (MOV - 44) by
closing ano reopening 31t. (1.0

: E .Y
REFERENCE o, wiln et o ey e Qluck  Mf

EF £3.119.01

T
ANSHEF 3.03 (2.00) .. ‘
1§
RWCU Ares Hi Temperature (8% Zegreez F)
RNCU Hiah Fleow (44 gpm, T 5
Low Low Reactor Water Leve. -3E") 175 23

Mzirn Steam Tunnel Fizing Arez high Temperature (29% dogrees F
(0.25 for parzmetery 0.2% for zetroint)
REFERENCE

Student Handout 705 page €

/ﬁNSHER 2.94 2.G0
&. Mode switch 1rm other Lhan "RUN
b+ Pouwer < 252
cs 10 seconds after Mode Switch gplaced in S/0
d. By the bypass switch or Mode Switch 1+ 3/D0 or Refuel



3.

INSTRUMENTS AND CUONTROLS FAGE

ANSWERS =-- SHOREAARM

REF

=83/0F/17-EANAVYITCHsL+/ LANGE »

ERENCE

Student Handout 312/411y Learning Objective 7.5

ANSHER 3.05 {3.00)

3.

b,

REF

LES

oM
.

.
.

W ry

EF

x

The static transfer switch will auto transfer the AC Vital bus loads
to alternate AC source (1.0)

Generator amps: voltse and temperature indications asre lest (1.0)
GCenerator field ground detection trip and 1t'e sssociasted zlarm

are dissbled. (1.0 s, R ‘L,..'1 Gy 7~ alt @

ERENCE

sor Flan 313y pages § § 9y _esrning Objective D

EF 3.08 (1.%0

Speed is locked 3t the last requested speed (0.5)
RFFT speec cén be reduced from the RFPT EHC canels but 1t cannot
be increased. 1.0 bt ot alrova '(‘T,L.,.‘ at ’5,.1
ERENCE

sdent Hangout &34y psge £

ER S3+07 3,00

Lecss of Stater Cooling - 23% laad

SYNC speed not zelected - cero

Fower Leaad Unbaslanceg - zero

ERENCE

657+ EHC» pages 1-3

[ N]
w



3. INSTRUMENTS AND CONTROLS FAGE

ANSWERS -- SHOREHAM ~E6S/09/17-8ANAVITCH L+ /LANGE»

ANSHER 3.08 (3.00)

a. The auto close festure 13 provided to clcse the discharge
VLY in the event of & LOCA and reactor pressure is <309 psig to
ensure that if the bresk 1s betueen the suction and discharge
VULV'sy to allow LPCI to inject to the resctor vessel an3d not flow
back and out the bresk, (1.5)
b. Functions! 2¢
1. Open on ATHWS conditions of high reactor pressure of 118% psig
or low low Ri: level -3&" (0.9
2. Open on turoine trig winen at grester than 25X power. (0.95)
3. Provide redundant fault protection for primery containment
electrical penetrastions, (0.95)
keFerence 4 £6¢ The T 'e 30 (T15)

£

Recirculation Svstem

(ANSHER 3.09 {Z2.00
8. 1. Menual operstion of bvpas:z switch (0.322) 2. Reference
AFRM downscele (.30% power) (0.33) 3. Edge roc selected, (0+433)
be A failure to rnll results 1f fluwe 15 so severly depressed

around the selected rod that evern with the max<imum g81n chanize
the REM cutput cannct be mascs 3reater than or 2qusl to the
reference AFRM. (1.4
REFERENCE o Fadw T L\...S archcTiec Leed g > dnekk - Avy. e
)

LE 406



3. INSTRUMENTS AND CONTROLS FAGE 27

——————— - ————— -

ANSWERS -- SHOREHAM ~85/05/17-BANAVITChoL « /LANGE»

ANSHER 3.10 (2.50)

a. All parameters are normal for an ADS 1ntiations but the ADS system
has not 1nitistec. The status of the white indicating lights on
the Automatic Blowdown Fanels i1indicates that only one of the
2 channels in eazch of the 2 logic systems energized. Since the
logic s.stens are 2 owt of 2 oncey the valves did no' open. (1.5

e Attempt to mapually initizte the system by(»erifying that at
least two RHR/or one CS pump 1s running» and try to cpen the ADS

valves using the 1ncivigual control switches. (1.0)
REFERENCE
1. Avtomatic Dlepressurizaticon/Satety Relief Valve Svstem Student Handout
$ HL-2G?

Student Objectives # 3 & 10

ANSKER 3«11 (1,909

+ RFF "A' lube cil pumsg

+« RFF 'A' turning z=ar

Bearang Lift Pumpe A & C

24V Batterwv Charaer

Emeraency Liahtara Disztribution Fanel
ad ‘é.rzb b-——'q‘ 5

DAL SR R

Af.

S 3t C.2 pts esch)

REFERENCE
Energency Electrical Distribuwticen Student Hencowt Supplement
Obicctive No. 7.12 M 24,018l e th Pq 3 adip Uil

ANSWER 312 (1.59)

38, - Avto blowdown will rnot 1rni1tiate 1if the timer has not timed ouwt L[O.2]
tecause tne timer will reset arnd not restart until level drors below
the setpoint [0.37.
- If the timer has timed cut, autc blowdown will be initisted [0.25] snag
will continue urnitil completion (or reset) [0,.25]
te No. [0.25]1 Fower %c the CC solencids and leocgic initiaticn circuitry 1s
powered from 125 VDC. [0.253

atl . aws | Cxplam Dv \ 32 Lemeo fn nb. VLJ..Cwmm



3. INSTRUMENTS AND CONTROLS FAGE €

ANSHWERS -~ SHOREHAM -8S/07/17-EANAVITCH L+ /LANGE »

REFERENCE
ADS Student Handeout
Ovjectives 3 & 6



4., PROCEDURES - NORMAL» AENORMALs EMERGENCY AND FAGE 29

- ——————— - -—-—---—-----—---——-------—’—‘------——

ANSWERS -~ SHOREHAn ~85/0%/17-BANAVITCHyL . /LANGE »

/“NSNER 4001 2.00)
44 = N S(N-18) = 130 rem.
Neither case has exceeded the lifetime dose under 10CFRZ1 (1.0)
g2, 7000 mrem to the skin doec not exceed the 7500 mrem limit/qtr. (0.5)
b. The 1250 mrem/qtr whole body limit has not been excesded because

he haz &n updated NRC Form 4 (0T

REFERENCE

10 CFR 20+ Section 20.101

(/QNSHER 4.0z (2.50)
8. MSIV ano MSL dreins 1sclete

Turbine EFVs close cr ramain clesed
Mmzin Turbine trips
Reactcr Feed Fumg turoines trap (0.25 esch)

Be 1. If condenser eir reprovel pumps are usec Lo hels maintairn vecuum:
their exhswst 1s not treated by 3asecus racwaste 30 1t must be
monitored. [ €

2. Condenser out3asszing could increase the turbine buwilding rad levels, ”

t. To prevent excessive cocling of the turbine shafl anc sesls a3 21r 18

drawn 1in st these loccations.

REFERENCE

,/’NS“EF 4.03 {200
(005'

The Watcii Engineer
- Squib valve loss of continiuty alarm
- 3LC pump discharge pressure = reactor pressure
- Both squib valve lights ouwt
- Selected pump running lignt con
- SLC Tenv level decressing
- Resctor power decressinri ( 5 of 6 @ 0.2 pts each)
c. to prevent precipitation and crystallization of the sclution an the

pump sucticn lines (0.3



4, FROCEDURES - NORMAL» AENORMAL» EMERGENCY AND FAGE

ANSWERS -- SHOREHAM -35/07/17-BANAVITCH» L+ /LANGE»

REFERENCE
SF 29.004.01 and Student Handout *Standby Ligquid Control®

ANSHWER 4.04 (2.00)

1. SRY leaking annunciator

2+ Hi temperature on SRV discharge tailpipe

5. Hi pressure on tailpipe pressure indicator

4. Relief Vslve Open annuncistor

S. Suppression Fool Temperature increase

6. Suppression FPool water level 1ncresse

7. FW Flcw . Steam Flow

8. Decresse in Turbirne Generator Load

9. Temporary i1ncrease in Rs2actor water level prior to SF/FF mismatcon
(0,22 each) a dyn ot 7 connast

REFERENCE A aps  HL “21 e 3 po D

SF 2Z3.11¢.01y page 10

ANCWER 4,0% (3400}

1. Flace the rMoce Switch to Shutdowr

2. Yerify & rapid flux decrease

3+ Verify 8ll rode insertied

4. If not - refer Lo Transient with Failure to Scram Frocedure
S Menitor rezctor vessel level

6. Initiate level control procecdure 1f necessary

30

Si» componente to znswex from 2 immediate actions - Each compcnent .S each

REFERENCE Chuk Pl C\wg‘

gF 29.010.01y Fege 1




4, FPROCEDURES - NORMAL» AENORMAL» EMERGENCY AND FAGE

- ——— - ——————— - - -~

- ———— - — -

ANSHERS -- SHOREHAM -85/09/17-BANAVITCH,L./LANGE »

ANEMWER 4.0& (2.00)

8+ RFV water level less than 12.5 1inches
Drywell pressure » 1.6% psia
An isolation concition which requires cr initiates a scram
( 0.33 each)

X< Cotummn -
b. Grocup 1solations
Auto initiation of ECCS systems
L/Gs start
{0+33 each? 32

REFERENCE
8F 29,023.01y paae 1

K . 7 205‘?
ANSKE 4.0 { L

@+1. 21 least two independent indicstions ‘&v8
38+2+ adequate core cooling 1s essurred bv at lesst two independent

ingications. \6‘-;-25

b. If 1t does not meet the Technical Specificaticn definition of
Overability., CAF FOR CGTHER ACCEFTAELE ANSWERS. {0.5)
e A el ulﬁo’-\ viekaak _amilain -~y

FEFERENCE 0 s il ot

&P 272.023.02y» paae 2

S%‘EE 4008 '1:.00 /

&, Whern there are less tnar Z LFPRM inputs per ievz2l or less than
11 LFRM inpute toctal to the AFPRM (1.0)

0« When thne first AFRM Downscale alarm light 1lluminstes (1.0)

FEFERENCE
SF 23.604.01y pages 2 anc 4

31



4. PROCEDURES - NORMAL» AENORMAL» EMERCENCY AND FAGE

T T RADTIOLOGICAL CONTROL

- ——————————————————— -

ANSHERS -- SHOREHARM -8S/09 17-EANAJITCH L. /LANGE »

NSWER 4.09 (3.00

3. Suppression Fool Temperature - 50 degrees F
Drywell Temperzture - 14% deajrees F
Drywell Fressure © 1.49 psiz
Suppression Fool Level - +é inches
Suppression Pool Level < -é 1nches (0.2 each.
b. Shutdown Recirc Pumps
Shutdcwn Crywell Fans
Initiate Dryuell Spray (0.23 each)
Ccs+ls NC (0:%5)
€c+2¢+ NO (0.5

REFERENCE

8P 27.023.,03+ pages 1 &n3d §
ANCWER 4.10 (2.00)
L
8. Moniier srid a3in%tain reaztor gressure using contral rods to adjusy

poser 3s requivred ({,70)

-

Start RCIC to sssist in contrclliing reactor pressure and level (0.7%)

be 200 psid (0.5

REFERENCE
§F 23.116.01y paze 10 ; e S0 pq.6 €.1.2.13
ANSWEF 4.11 (2.00)
3., Natural circulstion stertups 1mpose excessive stress on the cantrol
rcd howsings (1,0)

b, Feactor Vessel Bottom Drair
Recirce Loops A anc E
Reactor Vessel Ecttom Hesd (2+.33 each

FREFERENCE
SF 22,001.01y pages S anc

3



QUESTION

0l.01
01.02
01.03
01.04
01.05
01.06
01.07
01.08
01.09
01.10
0i1.11
01.12

02.01
ve.02
0Z2.0%
02.04
0Z.05
CL.07
0Z.08
02.05
02.10
0Z.11

Ge.12

03.01
03.02
03.03
03.04
03.0%5
03.06
03.07
03.08
03.0%
03.10
03.11
03.12

04.01
04.02
04.03
04.04
04,05

VALUE

2.50

-

-

TEST CROSS REFERENCE

REFERENCE

- ——————— -

BEAJOCOOT 33
EAJOQQ0734
BAJOOCO73S
BAJOOCO735
BEAJOO0OT 37
EAJOQ00738
BAJO00O73Y
EAJO000740
BAJO000741
BAJOCOOCT742
EAJO000771
BAJOQOCT7 7L

EAJ0000743
EAJOQQ0744
BAJOO00OT74S
BAJOQ007 4
BAJOUOOLT 4T
EndCO00743
BAJOCO0T7 4%
EAJOO0CT73S0
EAJOOO0T S
BEAJOQOCT7S2
BAJOCO0T773
EAJOQOQ7 74

BEAJO0007 62
EAJOOD0745
EAJO0007 66
BAJOOOO7 67
BALO00074E
EAJOOC07479
BAJOO00770
BAJOOCO77S
BAJOO00T 76
EAJOQOQQ777
EAJO000779
EAJCO0Q77

BAJOOOO753
BEAJOO007SA
BEAJOOOO7S"
EAJOOQUT7S6
BAJO000757

FAGE

1



TEST CROSS REFERENCE FACE
QUESTION VALUE REFERENCE

———— - - - - -

04.06 2.00 BAJOOOOT SR

04.07 2.50 BAJOQ007 35

04,08 2.00 BAJOO00760

04.09 3.00 BAJOOCO7 51

04.10 2.00 BAJOO00762

04.11 2.00 EAJO000743
25.00

100.00
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S+ THEORY OF NUCLEAR FOWER FLANT CPERATIO“v FLUIDS» AND

TTHERMODYNARIC

- — -

AUESTION S.01 (2450

Control rods which are positioned close to the
intermediate/shallow roc boundary may exhioit & *reverse power
response®.,
3. What will happren to the local fluw anc core averasge

flux when such a3 rod 1s withadrawn.
. Why does the reactor respond this wav®

QUESTION S,02 ({3+00)

Feedwater subceocliing affects 4Lhe reasctor pouer respenss.

feg) As reactor power incregse:r what hapoens to Lhe imlet feec-
water subcocling and WHY ©

For & 3iven 3"cse power levels HOw GOEs an incresse ar snlet
freduater subrecoling 3" fect the 313l power distribution and
WHY 7

Far a given elect~icel sutsuts doos the plant operste mare eff-

iciently with 1nc, or dec. 1nlet feecwster subcoolina end wh,

GUESTION S.Q3
Hest balance2 caliocratiors of *he #FFM'e are normally perfarmed
by the process computer: but nay need to be performed by heno.

Khat are the five scurces of enerav i1nputs regquired far

@ heat Lelance ceiculations

What are the thres enerjv oulputs or losses reguirec for

Teel “54(;"-( -Q‘\ :".ul’.

GUESTION S04 3.96G)

8. At EOL how much delts K/K must be added to place
critical reactor on 38 40 second pericd. (Stste 3
sssumpticns.,)

0. Explain why resctor cower will decreasse on 8 -5. second period
shortly following & reactor scram.

ixaxxe LATEGOR T O CUNTINJED ON NEAT FPAGE szxxx

(1.00)
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$. THEORY OF NUCLEAR FOWER FLANT OFERATION» FLUIDSs AND FAGE 3
TTINERMODYNAMICE T ey A R
QUESTION S.05 (1.50)
Describe how rod worth 15 affected ov the followingi
(Indicate with!: 1increzse: decrezse or stays the same)
8. Moderator temperasture increase (0.50:
b+ Void content increzse (0.50)
c+ Neutron flux 1ncresse (0.350)
GUESTION S.0¢ (£+29)
For each situaticon descrided belowr determine i1f arn SNFS Cavety ar Theraal
Limit has been viclasted. hkene the limit and 1ts vaiue. (Ve78 &8)
{3) Core flow = IS%» Stesn nome pressure = S0 psi3y MCPR = 1.10
‘b)) Lore flow = ol Stesn dJome pressure = 780 psisy Thermal power = 704
(c) CHFLFD = 1,001
QUEETION S.(7 <« 083
Wit a1l cther parsmcters helc constanty 11 Recirgulastion Flow incresses:
how will the following parsncters resvong 1nitialle®
(Increaser Cecr2asszer or remsln constant,) (Qsb6 23)
8. Thermel neutron populaticr
e Titermal ciffusicn lengtin
€. Regcotor Water Level
AUESTION S.08 (2,506
The reactor has beern sperat . ne 3zt 10C% paower for one ronth whern a scram
PCCuUTs 1N whnich several control rods FAIL TO FULLY INSERT. Enough rods
DO insert to bring the resctor swocriticsl at the time of shutdown. If
reactor moderztor tempersture Le azintsinec CONSTANTy eng comtral rods
ara NOT moveds 2bout HOW LOMG will the oparstor have to wait before ne
can be ressonablv sure thet tre resctor will remain subcriticel?
EXFL“IN‘ ‘:OSOI

(xexxx CATEGORY (5 CONTINUED

ON NEXT FAGE xs®xx)



" §. THEORY OF NUCLEAR POWER FLANT OPERATIONs FLUIDS» AND Fact 4
ST e M T e e e s s i

y,
i
)
|
3
|
3
|
|

 GUESTION 5.0% (3.00)

Followirna a reactor scramy from 100 X powers explain what happens init-
18lly to the followinz parasmeters (incresses decreasesr or semein the
same) AND WHY ~

8+ Flow through the core. (078}

| bt Flow through the control rod drive pumps. {0,735

¢. Control rod drive tempersture. {Q.75)

ge Fressure drop in the stesm lires. (Qe73 )
QUESTICN 50 1\.) 30\:‘)"

For esch cof the feollowing eventsr or changes in plant ststusy state
whether the chanze will bring tre system CLOSER TOUs FARTHER TROMs of
HAVE NC EFFECT ON thne point at which the Reactor Recirculation pumps
will cavitate. GIVE A ERIEF EXFLANATION Fl. =&LH,

8+ Increase 10 resctor watsr level (1.0
bs Loss of & feeduazter heeter (1.0
:.

Increase ' « Recirculstion Fumz speesn €14

(xxxax END OF CATEGORY 05 2xxxx)



* &+ FLANT SYSTEMS DESIGN» CONTROL» AND INSTRUMENTATION

- ——— - - - —————— -

BUESTION 6.01 v &eS0

The uninterruptible AC power supclv » (UFSE. o+ provides continuous
AC pouwer to non-safet, related controls and instrumentation.,

(8) Under what conditions will power be supplied to the vital
bus »(UFS #1)s directly from the battery source 7 {1.00)

{(b) When would power be supplied to the vital bus from the
glternate AC scurce 7 (1.0C)

(c) What 13 the purpose of the maruasls (Alternate Source)
by-pass switch. {050

BUESTION .02 {eS50)

For esch of tre following Nuclesr Stesm Suprly Shutoff Svitem
asclation signalsy ori1efl, staler (1; Lhe coneiticn for which
protecticn is providedy (I) the concern requiring tnss
proteéctiony and (37 the sehbpoints and reasons for szlection a7
the setpoint values.

(8, Main Stesm Lirne Hign Arez Temoersture

(&) Reactor Vessga)

BUESTION &£.02
The AFRM s receive VEr§s grig.s tron individual LFRM's.,

{2) How marny LFPRMe zre ue Sk Y L. of the AFPRR channel

2) How would you determine ¢ "lun level faor 3 single
LPRREY Give three netnods.

What are the miramum LF inputs for each AFFEM channe.
gccorcing to the Tecn 2%y 8nid how are thev enforced”

(xaxsx CATEGOFY Gs CTONTINUED ON NEXT PAGE xxxxx)




PLANT SYSTEMS DESIGN»

T

CONTROL+» AND INSTRUMENTATION

2. List two conditions which will automaticaslly bvpass the

F

y

[

| GUESTION &.04 (2+50)

f

:

| Rod Elock Monitor and for each conditior briefly exglain why ?
|
|

be How many LFRM inputs sre reguired to prevent an REM instrument
inoperative alarm 7?

GUESTION &.0S (250

The recirculation pumps are srovided with two sets cf mechsnical/
certridae type seasls for 1ts sesl essembly.

(a) Explain the purpose of both the Centrol Fod Crive and RECLCW
water thetl 1s rrovidens 1o trhe seadls. After leaving tne sezl
assembl- wihere does water discharze to 7

!
| (ar At 100 % power
| Wiriat 1s the normal flow rate

througn the seal cavit,
Wrat 1¢ Lhe oressure in esth e

sezl cavity

| (cy Whnat wouwic the pressures anc flow vates o2y BNd whse
glarms woulc De receivedy - f onl. the No: 1 tinternasl: ses!l
’ were to far! *
i QUESTION ¢.00 g
| Core Spray anc RHF locz level svstem pumps snonld oe kept in
| gervice &t all times during siangby status to sssure that thne
RHRS discharae piping remains “oll. WHERE and bv WHAT IMDICATION

can an cperator verafy thet the dischargze pipinz i1s inceed full.

| QUESTION o.07 (Z+993

i Explair the respcrnze of tihe LPCI 1njection mode of the RHR

| system if & lowT.ievel initiation sisnel cccurs during opergtion
af the RKHRES in the snutdown cooling mode. Tour answer snowld

include the rezponse of the pumpsy valvesr and any orerator asction.

(wxxwx CATEGOFRY Oé CONTINUED ON NEXT FAGE xxxwm»,

FAGE &

(2000)

(0.50)

~ -
CWes

(0.50)
(0050]

(2+C0Q

(2.50)



&+ FLANT SYSTEMS DESIGN. CONTROL» AND INSTRUMENTATION

AUESTION 6.08 (2450)
Concerning the RECLCW system

8. What three automatic conditicns will cause & split of RECLCW loops.

(1000/
be List six indicatione an operator has to verify that 2 selit of
the RBCLCW loops has cccured. (1.50)

QUESTION 6,09 (1.50)
Concerning the Safetv Relief Valv

' suu Beromrer
g. How will 2 safety relief valve bedeowse failure affect the

operaticn of the valve., Consider a8l]l modes cof operatxon.

: " 4 TUR W ST TN 007 L AN % TN S 5T % PeTIP U J"C, ‘,j

GUESTION 4.iC vas GG

What s1:¢ ‘6, reaclar protection svshem »

gére never bypasses regarclezz of RMOUDE SWIT
NOGTE: Do rnot include 3 msnusl scran.

-~ A
N o N

to the attached conbrcl panel diszsram of the Leontrol Fod Drive
Sy sten to snswer the foliowina.

3. State what hass nepperedy snd 113t five 1rnaications which are
off-normal with an explainstaion of esch,

sxaxx END OF CATEGORY (& xx¥ax




7. PROCEDURES - NORMAL» AENORMAL» EMERGENCY AND
TTTRADIOLOSICAL cONTROL ~ T e

- ——— - -

QUEETION 7.01 (2.25)

During @ reactor shutdown from 20 %X power procedure 22.005.01 ceawti
you not to use the Vacuum Breakers except for emergency conditions.
Explain the reason for tnis cawtion and state when vacuum 1s broken
per procedure.

GUEST:ON ?002 (20503

8. List the 1mmediate operator actions required upon reciept
OFF- GAS HMigh Radiation alarm.

b. Whet three contrcl roomandicastions would you wse to mahe &

aetermingticn that sn CEF- GAS EMERGENCY existec ~ -

031 SELEX poul:
QUESTION 7.(3 ({3.00)

18 List the tihrez ertry cendaticons for the Level

Control Emergency Frocedures(EP27.023.01).,

¢) Undar shat praocedursl censitiens would sou enter Lhne
Leveli Restoration Emergency Frocedurers (SFIS.023.04)7

QUEETION 7.0s ¢ 3+0C)

ienporary chense: to approves station procedures thell be
decumented on the Temporarv Procedure Change ¢(TFT. Form. If
guring @ startup or & backsniftey @ TPC 13 recuired to comp.ete @

LCRD cowplins check

(@) Wwhat spprevals are required gricr to i1melemerting the
temporary changes And how are Lhese arprovels to be inoicsled?

{b) What i1s the meiaimue life of a8 TPL sfter zoproval and are there
gny @dcitiongl reviews requirted praor to resching end of life 7

ixexxx CATEGORY OF CONTINUED ON NEXT PHGE sxx3x)

FACE 8

ons

{2025'
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7. PROCEDURES - NORNWAL+ ABNORMAL.» EMERGENCY AND FAGE 9
T RADIOLOGICAL CONTROL 777"

—————————————— -

QUESTION 7.05 (2,00

The reactor 1s at 70 X power wher you receive a trip of *A* CRD

pump due to low suction pressure. You direct your operator to start

the * B * CRD pump., Tuo attempts to start the °"BE® pump fail. Should

the reactor be scrammed a8t this time ? (briefly explain). (2.00)

QUESTION 7.06 (2+295)

According to procedure SF-23.204.01 (LPCI)» & caution exists that

states to mairntain Supprecsion Fool temperature 1n asccordance with

the Tech. Spec. LLO. If nc testing was in progress » list al!

aveilable i1ndications an operator would have to determine 1f the

Suppges Fool temgerature rad exceedea its Tech. Spec. LLO. (2+2%)

QUESTION 7.07 (2.00)

A step 1n the RFV Fleocing Emergency Frocedure (SF=-29,023.09)
directs you to the sttacheo Firaure 1) mawimum acceptable core
uncovary Lime vi tLime after shuwtdawn.

&. wWhich grea2 c¢f the araph 1: the unscrceptable poriicn--atove o \
belaw the cur.e? (5%
b. List the entry conditions to this procecure. (FoS€
|+ ¢S
AUESTION 7.08 (2+.00]

nzecording to procedures SF-21.004.C1 » Main Control Roon-
Cornduct of Fersonnel

What contrel rcem cersonnel can pe designsted to sssume the
control room command functior Juring the absence of the

Watch Enginesr ° Coes Lris resuirenent change for operations.
conditions 1 throuwan O 7

(xxsxx CATEGORY C7 CONTIMUED ON NEXT FAGE sxxax)
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PROCEDURES - NORMAL» AENORMAL, EMERGENCY AND

- ——————— - ————————— - ——

RADTOLOGICAL CONTROL

QUESTION| 7,09 (3.00)

3. Drywell temperature has evuceeded 29¢ degrees Fy» and SF 19.023.05

requires the ogperator Lo opern 8ll ADS valves. MWhile sttempting to
comply with this requirement, he discovers that only I SRVs can be
opened. List si1. (&) aliernste pathz Lo help cepressurize the
reactor.

As Drywell temperature wees incressin3s Emeraency Frocedure
29.023.03» Containment Controls directed that as temperature
approached 296 desree:z the Reactor Recirc. Fumps and Drywell

Fans te Shutcown. WHY?

GUESTION 7.10 {3,230

-

0.

List the five (S) enwury concitions anad setpoints for
*Containment Control Zaerzenc, Frocedure',

(1.50)

1. If Swuppression Fool temepsrasture 1s 140 degrees Fe+ and RFY pressure

1% 600 psi1gr have you euceeonec tne neat capscity laimit of the
ATTACHED figure 17
2+ Under these corc.tionss ould the procedure direct you to open

-

all ADE valves? (TEZS or

(xanxx ERD JOF CATEGORY ¢7 »xxax,

-
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8., ADMINISTRATIVE FPROCEDURES, CONDITIONS, AND LIMITATIONS FAGE 11

- —————— - .-

QUESTION &.01 (.00

The steady state MCFR limit 3iven in Tech. Specs. 15 multislied bv 3
flow biasing correction factor Kf, Explain the bases for this correction
factor i1ncluding the events sssociated with 1t.

(:000"
QUEETION 8.02 (2.00)
According Lo the Tech Specs: define PRIMARY CONTAINMENT INTEGRITY.
(ce00)
GUESTION 8003 =:o:0’
According te procedure SP-12.011.01 » Station Equiprent Clearance
Permit» specafaic Limitations/Actions must be adhered to. Answer
the follewing statemznts eirtiher TRUD or False. If falser ecplain
the proper clesrance limitat.corn.
8+ The on Auty Hatch Enazineer osn dels aate v3 the on dutv HWatch
Supervisors gperoval or liftina of & SECP s¢ lona 3¢ he 18 kept
fully wnformed ¢f the svetem status. (0.50)
be Caution Ltags may be placed oy anvone wno has beern trained in
the vee of thes:s cards, (.50}
€. & Hold- Off Ta: and & Cavtion Lard shell rnot be affived to &
specific componant 3t the s3ame time. (0.50)
g+ Equipment Informaticon Carcs may be pliced by 3ny LILCD employee
with the Wastzn Ensineers approval. (0.%0)
€. A Hold-0ff clesrance end & Cautien cleararice shall not be issued
fer 3 piece of equipment st the same time. (0«50
QUESTION &.04 (2.007
Describe the three corditions thst would necessitate you to
directy or oe directed to initiste the Standiby Liquid Control
Svstem. (3.00)

(xxxxx CATEGORY O8 CONTINUED ON NEXT PAGE xxxxx)



8. ADHINISTRATIUE FROCEDURES» CONCITIONS: AND LIHITQ IONS FAGE 12

GUESTICN 8.0% (3.00)

Mid-wav throuaih the 4FM to midrnight shifts, you are i1nformed thaty while
troubleshooting an EHC problemy the Irstrument Technicisns discovered
that the Bypsss Valve Control Unit on the EHC Svstem is INOFy and the
demand signasl for the Bypass Valves 1s locked-in a2t ZERD demand. They
estimate that i1t will take until toamorrow to regpair the circuitry.

The plant is presently operating at 80% power with directior from the
Flant Manajer to increase power Lo 100% at 10MW thermal/hour.

USING THE ATTACHED TECHNICAL SFECIFICATIONS, determine what actionis)

must be taken 1n this situstion. (3+€1
GUESTION B8.0s (2.00)

There are numerows log’'s that vour 335 & Watcn Engineer: aust review

before sssuming the watcn., What sre these los's., (2.0C)
CUESTION B8.07 £ 300

ceoarding to the Radisticn Work FPermit Frocedure (SP 12.012:C1)» there

are six (&) condaticns wher arn RWE should be initiatec List § of these

4 conditionsy including radiation leJELS if applluabte. (3.00)
QUESTION B.0B (Z:.30)

Throughout the Sherenam Tecnnical Specificaticonsy ir vari1o0us sectionsy
the foellowing statenent appears:
* The grovisions of of Epecificaticn 3.0.4 are rot aspplicable.”

Whet is Specificastion 2.0.3 v and what does tnis statement mean’ (280

(axxzx CATEGCORY 08 CONTINUED ON NEXT FAGE sxxax)



LA

8. ADMINISTRATIVE PROCEDURESs, CONDITIONSs AND LIMITATIONS FAGE 1

- ———————————— -~

QUESTION ®8,07 1300

Using the attached contairment cecntrol figqures from S5F.29.023.03,»
answer the followins!

8. What is the minimum supmression pool uater level aiven an RFY

pressure of 500 psig and suppression pool temperature of 1460 F? {(1.0)
b. If suppression pool level cannot bte maintained above this levely

the procedure directs the operator to open all ADS valves and

degpressurize, What 13 the rezson for this procedural step? (1.0)
¢+ During depressurizations what must be checked prior to depressurizing

below 110 psia3. (2.5
ds Can Lthe cooldown limit of 100F/hr be exceeded durina this

depressurizsticn® (0.5
QUESTION E£.10 &+ 96

During operations st gower 1t 135 ciscovered that the *A® FHR heat

exchanger bypess valve 38 stuc! open and will not close. During

subsequent investigationy the outbosrd *E' LFCI injection valve (MOV-37E)
1 found Lo ve i1nopersble due Lo an electricel malfunction. Using

the altached Technical GSpecificationsy cetermine the slicwable

time the resctor may continue overgiion. REFEFRENLE sections 1n the

tech specs uwsead 1n your arswer. (2407

(xxxxx END OF CATEGIORY 08 »x3xx)
‘Kxpxxsrrnnenzx FND OF EXAMINATION XZXSSSR0RRXKR R Y
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S. THEORY OF NUCLEAR FOWER PLANT OFERATION. FLUILSs AND

By THERBUDYRANIES - . . L oeromememmmAmmeTT
ANEWERE -~ SHOREHARM -85/07/17-LANGE» D.
ANSHER 5.01 (2:.50)
,/,l. Local power will increase Aversge reactor power will
decrease.

b. This occcurs pbecause the nejative reactivity added to the core
due to incressed boiling deeper in the core overcomes the
positive reactivity added cue tc rod withdrawal.

REFERENCE
ENPS Keactor Fhysics rcdule pa. T-201

ANCWEFR 5.02 (3.00)

// (3) It decreases.
As power i1ncressess tore extraction steam 13 available for
feeduzter hezting (1,00
(b Increased subcocling will reswit 1n mor? power generztion a3:
the oacttom of the core.
Eecagse of tempersture ccefficisnt of resctivity. 1430)
{c) An increzse 1in sUDCZOOI1ng will regquire sdditional core heat
to suppert & given =lectrical owtput., Decresse swococling lead:
tc incressed efficiency. ¢3.,00]
REFERENCE
SiFS Heat Transfer/ Thermodvnamicos rModule.

AL TWEF 9.C3 (229

{= (1) Feecuster (2) CRD return (3. Clesnup return (4§
-CEE§£IE? (5 Recirc pume nhest (1.00)
(L) 1) Etezm (Z) Lleanur system out (3) Losses Lo ambient

»

heet loscez) v 1.00)

c

REF:!\ LF Thermal # hvdraliwic Ceszign pa 24-2%

Q'L o i e e (/u{\'n PRAT TR L?\
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S« THEORY OF NUCLEAR FOMWER FLANT OFERATIONs FLUIDS, AND FACGE

T THERMODYNARIES ™~~~ T TTTTITTTRSTTTESSemmeseses

ANSWERS -~ SHOREHAH ~85/0%/17-LANGE» D,
ANSHER S.04 (2.00)
8. Using stable period equasion T = lambda delta K/K
40 = (0.1)(delta k)
delta K = 8 x 10 -4 delts K/K (1.%5)
NOTE: FRegq. to use EOL valve of Beta for full credit.
b. Following the scram delaved reuwtrons will ccntinue to be
produced by the lonzer lived precursors. The last remeining
source will have 3 SS5.4 secord half life. Pericd is 1.43 times
or 0.653 divicec into the doublina time or half life.
Upsilon = S5.6 seconds, -C.s%3 = -3¢ seconds (Calcwlation not rea.
for full credit: (1.5
REFERENCE
SNFS Reactcor Fhvsics Mocule.
ANZWER S.00 (1.509
/’ @, Rod worth increases z: moderator temperature 1reresss=. (0.50)
e AS vOId COnternt intresses rod worth decrezses. (05)
€. The warthk of 3 contrcl rod is 2 direct function of * chermal
neviron flu. Lo which 11 12 expose 50 a8 flux incressess worth
InCre2zas, (8 «S
FEFERENCE
eNPE Reactor Fhysicse» Ch, 10 %2 13,
ANTWEFR 5.08 {2:25

B
(g, ND gsafety limitz or thermal limits viclsted.

‘b) YES- the safety lim:it coverinz Thermzl Fower for Low FPressure has been

violated. Cteam dome cre:zsure shculd rot be less than 785 ssia.
() YES- the tnermel linit four LHER hss been violated. The LHGR LCOD 1s
violated somewhere 1n the core if CHFLFD is greater than 1.0.
(0.75

REFERENCE
SNFS Thermsl EBased Limitstions roduler psges 10-3é6és 10-35, 10-44,

2a)



S. THEORY OF NUCLEAR PDHER PLANT OPERATIONo FLUIDS: AND FACE 14

TTTRERMODYNAMICE

ANSKERS -- SHOREHAM -85/09/17~LANGE» D,

ANSWER S5.07 (2.00)

a+ Increase
b. Decrease
c. Decrease
(Q.6& each)

REFERENCE
SHNPS Fluid Mecharnics and Reactor Fhysics Modules v

ANSHEF S.08 (2.00)

/ 70 hours (1.0
It wi1ll take azproi. 70 houre for the Xencn to pesk and ther decay after
the scram. If the positive reactivity inserted by the ceca- of Xenon
ie less than the shutdouwn resctivite due teo rcdss then the reactor wiil
remain subcritical. (1.5

REFERENCE

Reactor Thecry - Xenon Transients

ANSWEF s. S:“ . , £3,00 o ow bk exp lenTtA

(9. Ircresse. ( ).24 ) Cue to the veoid collapse when gawer decreasess
ccusxna less two phsse flow & lezs flow rezistances ( ¢.50

b. Increase, ( C.CI3S The .charging water hesd dec-rzses due to the re-
charging of the scram accumuletors. ¢ 0.50 )

Ce Increases, ( C.25 ) When the drive 1s 1in motion the ccoling water flow
1¢ closed off by the ball check valve. ( 0.50

i« Decreases, ( 0,725 | Stesn velocity decressss due tc trhe scramr» therefar
the fluid head ( pressure ) losses are lower. ¢ O.50

REFERENCE St
Fluic Flow and CRD Svstem



S+ THEORY OF NUCLEAF FOMNER FLANT OFERATIONs FLUIDS» AND FAGE

- ———————— - —— i ——— -

——————————————

ANEWERSE -- SHOREHAM -835./0%9/17-LANGE» 0.

AANSHEFR S.10 (3.00)

8. Farther from cavitation 10.S). As the reactor water level increases»
the static head of water component in the NFSH determination 1s
alsc increasing which adds NFGH., (0.95)

b. Farther from cavitation (0.5). If & feedwater hezter is losts then
the temperature of the water entering the reactor 1s lowers which
trings the water fariher from the ssturation temperature. (0.5)

¢+ Closer to cavitation (0.5), As pump speed increases+ the pressure
in the eye of the impeller cecreassesy which will cauvse the pume
to cavitate earlier with the same NFSH. (0.5

REFERENCE
Thermodynamics:

17



6. FLANT SYSTEMS DESIGN» CONTROL» AND INSTRUMENTATION FAGE 18

- — - ———————— -~

ANSWERE -- SHOREAAAM -35.09/7/17-LANGEy» D.
ANSUER $.01 (2.50)

/
v (a) (1) Loss of rormal 460 V power supply

*The operator would consider & lecss of pwr to be a rectifier
failure.®* (0.50)
(27 Rectifier fails (0.50)
(b) (1) In event of inverter failure - lo inverter output (2)
Maruwal push button depressec - *Alt. Scurce to Locad’ (1.00)
{cy) It 15 in the svstem to permit maintenance work to be

performed on UFPS, (0.50)
REF! L.F. #313» pg S» G+ 10» Fia. 1

w

ANSHEF DOO: {2+50

4 ‘@) 1) Frotects 3331nst 3 breach in MSL contsinment (2

Concern is relesgse of radicactive material excesesive loss of

coolant (3) Setpoint 1s ri13h encugh aocve riorm3l expectad during
operation to prevent spurious 1solationy low ernough to provide

esrly 1ndication of & bresk. (1.25)
189 degrees fahrenreitl Shoretem &lso monitors main stesm tunnel |
higih delta T = 50 dearees fahrenhait

(b} (1) Frotecis 23einst potentisl btreasch in nuclear primary

pressure bourdary (2) Corcern i3 continued inventors loss core

overhestinag radicactive naterigle relesse (3) Setroint i1z low (1.251

enouadh to sllecw neat remcvael for & predetermined time following &

scramy and high enoualh to provide ECCS in event of @ lerse lesh
~-38* wide range

REF: LF #4450 Appendix 1

ANSHER 4$.03 (Z:50)
/- (@) 17 1ir Ay C» & E (RFS A) 14 in Ev» Dy & F (RPS B (0.50)

(b)Y (1) Select & contrvl rod & cbserve 4 od dizplay (2) Select
v
‘

at back panel (3) Ootsin & computer run (4, Run @ TIF trace (S

Quadraul Symmetry ( 3 at .25 each)
(c) 11 min/channel. If < 11y get INOF I min/level. (C.S50)
Administratively controlled {(0.50)
REFERENCE

SNFE., LF #5403 & 604.



6+ FLANT SYSTEMS DESIGN, CONTROL» AND INSTRUMENTATION FAGE 19

ANSKWERS -- SHOREHAM ~85/09/17-LANGEy» D.
ANSHER 6.04 (2.50)
- (a) (1) Reference AFRM 1indicating < 30X, (0.50)

(2) Edae rod selected (0.50)

(1) If average core power 1s < 30%» local power conditions
which could leap to fuel damzse from sinale rod withdrawal canrnot
be achieved.

(2) At the edge of the core» local fuel thermal limits cannot be
exceeded by rod withdrawszl.

(D) S0X of expe-~ted inputs

REFERENCE
SNFS LF & 606+ pa 1-1&,

e -

ANSHER €.0%5 {2.50) ad— . '
=y . S s S - | S e e ?;1‘ (& .
(@) (1) REBCLCW cocls the sealsr» then soes to the RECLLK Hx <= (.37%5)
‘2) CRD provides sezl ourge and then leegks past ihe breskdown
;—bushlng into the Fus or 3pes to the DWEDS («375)
‘b) 3Z4qpm of LRD water ‘pump
< v g 075 3Fm i3 seal (Gtagin: Choilh’ pivg: e (G50
st €ezl #1 cavity grecsure = 1000 ps13 R. prezsure
‘ezrka Seal #2 csvity pressure = 500 psi1g r 1/2 of #1 (0430}
(2) (1) Fressures 1n botlh cavities would bhe at Rx pressure « 375}

(2) Fiow rate would incresse ovar desizr flow rater 3nd the
*Recarc Punp Sesl Etesing Flow Hi1 'Lo* would armur.c;ate(&t 6.9‘
CELE (375

FEFERENCE
SNPS LF-120 (Recircs)
LF=-118 .ReCiLCHW
SNFE 120.01,1288y alarm resconse procedure.

SuEE 6006 k:o{/'.'

Loop fi1ll presure of 3pproi. (40 psig) can De seen on 1EZ21-FI-001Ay and E
for the CSS on renel -601, (1.00)y and by otserving thai annuncistors,
Line Fill Fumg A/E discharge Low Fressure (1116) and Line Fill Pump A/E
Flow High (1117) are not 1lluminated. {1.00)

REFERENCE
SF- 23.121.01 rev. 10 pa #3s precauvtion 4,2,



é. FLANT SYSTEMS DESIGNs, CONTROLs» AND INSTRUMENTATION FAGE 20

ANSWERS -~ SHOREHAM -83./05/17~LANGE» D.

_/ANSHER .07 (2.50)

The RHRS will automaticslly allign itself to the LFCI injection mode
except the pumps will not start due to no suction path ocpen from the
suppression pool, (0.50), The Operator must close ( MOV's 032 A-D
shutdown cooling suctions (0.75) + open MOV's 031 A-D upon which the pumps
will sutomatically starty (0.75) and reset the SDC isolation legic for
MOV-037 A/E by depressing the reset switch . (0.50

REFERENCE
EF-23.121.01» p3.# 10 211, Operatior of RHRS in SOC.

ANSUWEF 6,08 (2.50) L
' gt
8+ RECLCW zplits on 3 L'fﬁ.szgnal (Ce33'9 and on LC-LO Head Tank lavel(.33)
and RX., Low level - 132.5, (0.33)

b. 1, RECLCH pumprs continue to run.

. o« Norn-safety relastes loop: &re isolatec.
] g )
CZ“LV' 3. HX» that 1s cut of service 13 put 1nto service
4., Both RECLCHW ouvtlet valves &nd service water valves auto open.
9« MG set cocoler circe pumps are isclsted snd trip on lo-suernicn.
6. PCV 18 isclated,
7. AUV check valves close.
B+ HX outlel valves will open. (& recuired &t 0.25 each?
R T i
REFERENLE WL et allovin s dndbealen ryf,
RECLCW lesson plan. # 118.
é ¢
ANS“ER -f-o‘:'c (1 0&'/ )
+ S o he
a3, If the pettows has fzi1lz2d the self actusztion (safet. mode)

{ 18 lozt but relief moce 1s sti1ll orpereble. (1,0)
M‘L&;&r. Eellous failure 18 indieates be an sierm CAT) (0 5
REFERENCE
SNFS, LP-116, .
AvS - 201 hasslucit




6+ FLANT SYSTEMS DESIGN» CONTROLs AND INSTRUMENTATION FAGE 21

ANSWERS == SHOREHAR -85/09/17-LANGEy D.

ANSWER 6.10 (2.00)

Scrams uneffected by moce switch.
1. Low Rx water level (.33) 2. Hish Rx pressure (.33) 3. High
D.W, pressure (.33} 4. Main steam line high radistion (.33) S.
APRM flow bizsed HI (.32) é. APRM INOF (.33)

REFERENCE
SNFE- LF & 611,

ANSHER .11 (2,00}

8+, Reactor scram pricr to reset. 10.25)
Off-normel indicatiorss with euplsination
1. Fuomp amps hiaghh due to high flow to SDV.

2. Pilot &ir header lcw 3larm due to screm pirlot velves deenergized

3+ CRD sys flow 15 hiah due toc high flow to SOV

4. Flow contral valve closed due to high sys flow

S« CRD drive water [/F low due to flecw control valve closed

6+ CRD coolang water D.'F low cue to flow control valve cleosed

7+ GRC ccoling water flow low due to lcw colling flcw.

(4 reqd @ 0.5 es)

REFERENCE

ENFS LF 104



7. FPROCEDURES - NORMAL» AENORMAL» EMERGENCY AND FAGE
“TRADIOLOGICAL ComTROL  — _TTTTTTTTC

ANSWERS -~ SHOREHAM -85,09/17-LANGE» 3.

ANSWER 7,01 (2.25)

(1) Opening the vacuum bOreskers imposes excessive loads on

the turbine last staje buckets., (1.00)
(2) Vacuvum shall not be broken until the wnit shaft rotation has

decreased to 1200 RFM. (It 1 1n the procedure to oe after
reaching cold §/D (8.1.3.8).) (1.25)

REFERENCE
SNPS- SP-Z:'OOSQOI‘ 3.1.?.’ é 50103080

ANTUEF F+462 (Z2+50)
(3) 1. Verify the alarm on the If°-GCas radiation monitor
recorder. (D.5J

2+ Reduce reactor power tc cler the alarm. (Q0.50.
(r} Whenever the HI-HI setroint 12 reaches in any of the
followina
1, m®ain Steam Line Fadistion Monitor Recorder 2. O0ff-Gas Log
Radiation Monitor Recorder (SJAE Outlet Rad mon)d 3. (0F¥i-Gas Vent
Fipe Radiation marniter Recorder (Cnercoal Ben Outlet or Off-GCas
Lt or ) (0.50 ea ;
Outiet Rad honitc ¢.50 each LG 3! - A 1“"_1 A

REFERENCE Ameane®y T
EBNFS, SP- 2%.002.01

ANCSWER 7.03 (3.00)
a7

2) The three conditions e any of the following

1. RPV water level less than 12.5° 1Ced6)
2. D/W pressure > 1.9 psia. (0eb8)
Ge AN isalaticon condition ec13ts which requires or initistes § R

scram, (0.866)
REF: Proc 929.023.01
b)) Enter from 29.023.01 or 29.023.02 when (level control)
{cooldown)
1. Level canriot be msintasines above TAF = =153 on fuel zone.
2. Level carinct be cetermined. (0.50)

Net JVg.Luuf-
(‘L‘d . ngi.cZ}.o}l

————————

(Q0+S0)

ra
rn



7. PROCEDURES = NORMAL» AENORMALs EMERGENCY AND

- —- -

ANSWERS -~ SHOREHAM F/17-LANGE» D.

ANSHWEFR 7.04 (3.00)

a) Approval by
1. ' menber of Flant HManagement Staff (PMS) 2./ licensed SRO

‘'via signatures on the form.

| o val of FAS 1s OK 1f directly given to the 3RO signing
| the TFL fand such is indicated on the TCP form.]. g (2,00
{(b) 31 davs - wnless approved for zermasnent change. (O+50)

ROC review recuwired withan 14 days. (C.50)

REFEREWNCE
GF-12.006.01» pad 9 & 10.

ANCWER 7405 t2+00)
NO. (0.50)
ine reactor must bDe scrammed z'ter toe second sccumuslator light 1s 1it.
(0.75)
At areater tha r’ uO #E13 reactor wressure 18 suficcent Yo insert rods
ithouvt sccumuy r pge I} g P f : .
without accumulator gressy < i SO0 B ‘;‘\ 3“_53

E AN &)
REFERENCE
GF-23.166.,01s rev.Sy pab 15-158

“NB“EP ’ -Oé ! :025"
g (0387 (B) Supp. Fool DIV. 1 £2) Instm.
‘unp. Fool temg. 1ndicetors FNL-602.
Temperature recorders or bsck panel.

FERENCE
£3+204.01 (LFICI'» Control Room Instrumentstions Alarm s




7+ FROCEDURLES - NOURMAL+s AENORMALs EMERGENCY AND FAGE

ANSHERS -- SHOREHAM

-85709/17-LANGE» D.

caold reference leg instrument vertical

runs exceeds the RFV szturstion limit 2nd indicasted RFV level

Qw3 §¢ e

pressure exceeding pressure suppression

ANSWER 7.07 (2.00) -l
Y
/ a. Above the curve. (077 @
b.(1)Temperature near the
is less than - 38, (
{2) RFV water level cannot be determirnecd. (0.¥2)
(3) Suppression cnamber
limit. (Q.F5)
S
REFERENCE
EFP-2%.023.0¢
ANSWEFR 7.08B (2.00)

v

3.0uring operaticnasl cenditian
with @ current 3RO license.

-
- P
.

» an individuale other than the STAs
{1 )

O w

~
v

b: During operational condition 4-Sy ar individusl with an RO er ERO

current license. C1.00)
If candidate answers accorading
REFEREMNCE

SNFS- SF-21.004.01,

to cortrol room gosition. zcceptable.




7. FROCEDURES - NORMAL+ AENORMALs» EMERCENCY AND
/Q%./17-LANCE» D,

ANSHER 7.0%

1. RCIC

2. HPCI

3+ Main Turbine EBygpass valves
4, Steam Jel Air E jectors

S+ RFFTs

6., Steam Seal Evaporator

7+ Main Condenser Deseratinz Svatem
€+ RFV Head Vent

. Main Steam Line Drains

10, RWCU Elowdowrn hode

11. RHF Steam Condensing mMode
( ANY & E .33 pts each)

b. This 1s in anticipgticn of the starting cf the drywell sgrays due to
hizh tempersture. |I1f spray oocurssy vou want to secure electriceal
equipment ir cantalnment to prevent damsze to shorting out {1.0Q)

REFEFENCE

23.023.0% -~ Rspid RFY Depressurizatior Emergency Frocadure

ANSKEFR 7.10 (3.00)

“8. Suppression Fool Tempe-~sture . . degzrees [
Urvwell Temperature i€
Dryuell Fressure
Suppression Fool Level
Suppression Fool Level < § (0+3 eacn)

Csls NO (0.
Ceots NO  (0.73)

REFERENCE
EF 29.,023.03» pages 1 and S

>
’

| Y
- 7




8. ADMINISTRATIVE FROCEDURES, CONDITIONSs, AND LIMITATIONS FAGE 26

ANSWERS =~ SHOREHAHM ~85/07/17~-LANGE» L.

ANSHER 8.01 (2.00)

This flow adjustment factor increases the MCFR limit at core flows less
than rated. Events such a8s los:c of FW hesting and turbine trip without
bypass become less severe when 1nitiated from power levels less than the
cesign value. This 1s due to decreased steam flow. But events such as
inadvertant start up cf an 1dle recirec. pumps recirc. flow controller
failure (increased flow ) and FW flow controller failure (max) can be-
come more severe than transxenté-uhxch are limiting at desisn condit-

ions. Crnniedin Plown Coilaik _ ( 2,00 )
REFERENCE Fick apees Bmaas - andy
aNFS - Thermal Limits, Student Module pa3.10-22 .
ANCWER 2.02 (o000,

PRIMARY CONTHIMMENT INTECRITY shall exist when!
2. All primary conteinment curinz sccident conditions |
1. by an OFERABLE grimasry contairment isclation svstems
2. by @t least one manuazl valver blind flange:r or deactivetied
antomatic valve secured 1in 1ts clased positicns except as
provided in Table(3.46.3-1\ of Specifications J.6.5.
. All primary containment are closed and seslad.
c. Each pramary contzsinment 18 1n compliance withn the
requirements of Lo Specification 2.46.143. - both closed except
whern vsing - then one closed. Leakasge rates within spec.
d« The primary containment are within the limits of Specificaticn
Sebele2s = ises withan srec.
es The is 1in compliance witn the reguirements of Specification
Jdetbedels - levely leakacer 1HI seg]
fo The § 2.9.9 weldss Dellows or O-ringss 1s .

rul

REF: T.8. pg 1-S TS e g ‘,us 17 ,7 /e \-t.

ANSHWER 8.05 (2.3G)

&. TRUE
o. TRUE
¢+ TRUE
d., TRUE (0.50 eacn)

REFERENCE
SF’lZ'OOlQQl



- 8, ADMINISTRATIVE FROCEDURES, CONDITIONS, AND LIMITATIONS FAGE 27
' ANSWERS -- SHOREHARM -85/05/17~LANGE» D.

ANSHEFR 8.04 (3.00)

SELC would be initiated under following (3) conditions!
2. Either of the following tuwo answers
1. The Rx is critical and/or power is incressing 3s indicated by
neutron count rate or steam flow and the operator is unable to
shutdown with control rods.
2. From ATHS procedure: If Fx power 1s zbove &% or RFU level 1\
cannot be maintsirned above 12.5" or suppression pocl tempersture
resches 110 degrees fahrenneit. (1.0)
0+ Criticality is predicted to accur within cone hour based an
cooldouwn anc/or senon decay. {1.C)
c. Hazard exits toc gplant personrel snd the environaents 2nd glant
sbandonmenrt 13z reguired. 1.0}
FEF: ENPS Lesson Flan #1233 & SF 26.004,01!

ANGKRER 8.005 {3.80)

T.€. 3/4.7,10 requires thzt the turoine oypasss svstem oe operaticnzl
when Lhermal power 1s arezter than or equal to 25% of rated.

Witih the system INCFy» 3and unrestorable within one hours take the action
requires by T.8. 3.0.3

TeSs 3.2.3 regquires MCPR to oe determired to be arez-er tian ar egqual
to the ALFF limit 2s 2 function of averezge screm time &s shown in Fig.
S-a+3-1 times the Kf shown in Fig 2.2.3-2

If these conZaitions are mets To5., 5.0.4 13 not applicebles and operation
can continue.

REFERENCE
SNFS Technicasl Sgecifications 3./8.7.10 and 3.2.3

-

ANSUWER B.0¢ (2.00
7

1. Qutstandina LCO's

2. Temp, procd. loa

3¢ Lifted lzad log

4., HYR loa

9. Butstanding RWP file (0.25 each
é. SECF 1log

7. Night Orders

€. Watch Engineers lcg

REFERENCE
EF-21.002.01s rev. 10y Fa.#a.




* 8. ADMINISTRATIVE FROCEDURES» CONDITIONSs AND LIMITATIONS FAGE 28

T ——————— -~~~ ——————————— -~

ANSWERS ~- SHOREHARM -85/0%/17-LANGE» D,

/)ﬂSHER 8.07 (3.00)

1. Maintenance in ar area where radiation enposures a3re in excess of
S mrem/hr

2. Entry into an sres where radiation exposure rates are in excess of 100
mrem/hr

S+ Entry into an sirborne area

4. Entry into 2 contaminated zres ( S00dpm/100 cwms squared)

S« Work in an area with neutron dose rates grester than 2 mrea/hr

6. Where radiologzical condition: are unknown

C S of 6 st 0.5 pts each]
REFERENCE

EP 12.012.C1 'Radiation Work Permit’

ANEWER €.08 (2+30)

Entry into an Operationzl Conditinn or other specified condition shall
noet be mace unless tne condxtxons for the LCU are met without reliarnce

arn preovisicns contained in the Action requirements. Tihils pravisicon shall
not prevent gasseze through or to Operstional Conditicns z& required to
comply with Action regquirements. Excepticns to these requirements are
gtated in the individuzl] sperificstions.

The statement mesns that vou can enter any orperaticrel condition with
that LCO in an sction stztement stztus.

(2.0
REFERENCE
Sharenam Technical Specificaticns
ANSKEFR €.09 (1 3.00) 3 8-45
8, From fia 1 The=10 Fy min level for The=10 from fig. S is -4 ft. (1.07)
b. To ensure the supprecsion chamber could absorb the erergy released
from the reactor and not exceed containment design values. (1.0
¢+« Ensure motor drivern pumps sufficient to maintain RFV water level
are running and available faor 1njection. (0.5)
g. Yes (0.5

REFERENCE
SP 29,023,022, Contairment Control



- |8+ ADMNINISTRATIVE PROCEDURESs CONDITIONSs AND LIMITATIONS

ANSWERS -~ SHOKREHAM -85/0%/747-LANCEy D,

/Nsusn 8.10 (2.00)

Must restore the inop bypsss valve within 72 hrs or be shutdown
in 12 hrs. Ref. TS 3.6.2.2 or 3.6.2.3.

REFERENCE
TS 3+6:242 or 3
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September 18, 1985 NTS-85-0239

Mr. David Lang

USNRC Region 1

631 Park Avenue .
King of Prussia, PA 19406

Subject: NPC Reactor Operator Exam Comments (9/17/85)

Dear Mr. Lang:

Attached are our comments on the 9/17/85 NRC Reactor Operator
Examination, Where necessary, we have included copies of
applicable reference material to support our challenges on

specific answers.

1f you have any questions or comments, please contact me at
(516) 929-6700.

Ve trul ours,

Lt

Ken Rottkamp
Station Training Supervisor

KR/bw
Enc.
cc: NTS File

NOSF
SR2

— - ——————————— —
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September 18, 1985 NTS-85-0239

Mr. David Lang

USNRC Region 1

631 Park Avenue

King of Prussia, PA 19406

Subject: NRC Senior Reactor Operator Exam Comments (9/17/85)
Dear Mr. Lang:

Attached are our comments on the 9/17/85 NRC $#nior neactor
Operator Examination. Where necessary, we have included
copies of applicable reference material to support our

challenges on specific answers.

If you have any questions or comments, please contact me at
(516) 929-6700.

Very truly yours,

Ken Rottkamp \ )
Station Training Supervisor

KR/bw
Enc.
cc: NTS File

NOSF
SR2




1.4

2.2

2.6

2'8

3.5
4.3

4.‘

6.8

4,11

Change existing answer key: steam tables suprlied to candidates: work may

consist of finding SAT pressure and comparing with available pressure with no
calculation required.

For part b) give full credit for either answer listed since exam question did not
specifically ask for 2 answers.

a) Accept either answer, "limit p on internals" or "limit mass flow rate",
as question did not ask for multiple reasons.

Rather than listing bus program, the candidates may list actual actions caused by
the bus loading program.
Ref - Student Handout #309
b) Accept "loss of generator indications”.
Accept precipitation and/or crystalization.
Add to answer key the following:

is If solenoid actuated the SRV, red indicating light will be on.

2. Turbine control valves will close down.
3. Rx power will decrease and then return to its original valve.
4. A steady state level off-set from feedwater controller setpoint,
Ref ADS Student Handout HL-201 Rev 3 Page 17
a) Candidate may also give:
| {8 Low high volts,
2. Switch out of operate.
3. Module unplugged

and should not lose credit for these.

b) Also accept priocdpe going to startup with mode switch.

a) Add the following alternative answers:
1. Tech. Spec. recirc pump LCO requires both loops in operation.
2, As per Tech. Spec. bases for recirc LCO, there is no ECCS analysis

for single recirc pump operation.

b) Question is confusing to candidate as there is no requirement to maintain
any temperatures within five degrees of each other, during S/U as per SP
22.001.01 Rev 11. SP 22.000.01 Rev 11 does require temperatures to be
logged on SPF 22,001.01-3 during startup. Therefore, any three
temperatures listed on the SPF should be acceptable for full credit.




5.3

507

6.10

7.3

8.4

8.8

Delete answer "Reactor" from answer key. Heat balance is done to solve for
reactor power and therefore is not generally considered an energy input.

For Part B - either remain the same or decrease should be acceptable for full
credit due to the fact that at the bottom of the core diffusion length will
decrease however at the ~op of the core little if any effect will be seen.

Add to answer key the scram discharge volume high level scram, Main Turbine Stop
Valve closure, Main Turbine Control Valve fast closure, APRM fixed flux and IRM
hi hi because these are not Svpassed by the mode switch position alone.

Delete part 'B' completely. This procedure is entered from either Lavel Control
or Cooldown Emergency Procedures and should not be entered directly. Entering
Level Restoration directly could result in bypassing important steps in the
previously mentioned Emergency Procedures.

At SNPS six (6) conditions require the use of SBLC, any three (3) of these six
should be acceptable. Three are contained as symptoms of SP 29.004,01-2 and the
remaining three are contained in SP 29.024.01-4 Step 3.6.

When grading question, please take into account the fact that the question can be
interpreted as either:

1) What does 3.0.4 mean?
or
2) What does "3.0.4 not applicable" mean?

Depending upon the interpretation the candidate took, the answer to 1) above

should be, "The statement means that vyou can not enter any operational conditicn
with that LCO in an action statements status", the answer to 2) above should be,
"The statement méans that you can enter any operational condition with that LCO

in an action statement status.'" In addition the definition of 3.0.4 should not be
required since the question did nct ask for it.




ATTACHMENT 4

The following represents the NRC resolution to those comments made by the
facility as a result of the current exam review policy.

Only those comments resulting in significant changes to the master answer key,
or were "not accepted" by the NRC, are listed and explained below. Comments
made that were insignificant in nature and resolved to the satisfaction of
both the examiner and the licensee during the post exam review are not listed.
i.e.: typo errors. relative arceptabie terms, minor set point changes.

1.4 Not Accepted. If candidate arrives at correct answer, he/she will
have to validate. A1l calculations will be graded.

2.2 Not Accepted Two correct answers required for full credit.

2.6 (a) Not Accepted Question specifically asked for 1) the design
function and 2) how it achieves its function. Both parts needed for
full credit.

2.8 Accepted Only if candidate answers correct actual actions caused by
bus prog.

3.5 (b) Not Accepted Alternate answers considered during grading only in
addition to correct answers.

4.3 Accepted And/or crystallization graded.

4.4 Not Accepted Alternate answers considered for partial credit during
grading.

4.8 Accepted Candidate will not lose credit for these answers, only in

addition to correct answer.

4.11 (a) Not Accepted Will consider Technical Specification requirement for
partial credit.

(b) Not Accepted Question was not confusingly worded. Question
specifically asked for three locations where temperature must be
maintained. Answer Key remains as is.

5.3 Not Accepted Juestion asked for inputs and outputs. Heat generated
from the reactor must be considered.

(%}

.7 (b) Not Accepted Decrease is ‘he correct answer.

6.10 Not Accepted Question asked, "regardless of mode switch position",
not regardless of mode switch position alone".






