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CkiEG~~y ~ (A. H) RO - 11.5 pts 
SRO - 11.5 pts PiW;CI?t..:.S Or REACTOR THE:OP.Y 

0 - RO Ans\·Jers 
• - SRO fmswers 
0* - P.O ~nd SP.O Answer 

0 1. a) Uhat is 1:1e~nt by the term "delayed neutron fraction"? (1.0) 

b) How and whv does the delayed neutron frac~ion change over core 
TITetirne?(l.S) 

0 2. Assume Keff = 0.9. Calculate the a~ount of reactivity addition required 
to attain criticality. (1.0} 

0* 3. Explain how inc!ividual ro~ worth varies: 

0* 

a) With its radial position (1.0} 

b) If another rod is placed next to it (1.0) 

c) If moderator temperature increases (1.0) 

4. a) A reactor has a constant stable SUR of 0.5 DPM; hpil lono \':ill it 
take for pO\ier to rise from 10-10 ar::ps to 5 x 10-o arn;:Js? Sho\., all 
UoJrk. (1.0) 

b) \lhat is the value of the reactor p2riod for this trans·ient? (0.5) 

c) \lhat is the value of Keff for this trat~sient? (1.0) 

0* 5. Samarium - 149 and ;{enon - 135 are both reactor poisons. 

a·} \!rite the production scher:~es for each starting \'lith 'the major fission · 
procluct. Inciude half-life values:-{1.0) 

b) Explain why Xenon reactivity effects present a greater problem than 
that of Sar:;arium. (1.5} 

* 6. a) A shutdown reactor core has a Keff less than one. yet has an indicated 
cons!.ant count rate. Explain \·lhy this can be true. (1.0} 

b) Explain \':hy the count rate will increase with control rod \'lithdrawal 
while the reacto~ is still subcritical. (1.0} 

• 7. a) Explain in detail \':hy the moderator te:::j)!!rature coefficient is nega-
tive. (1. 0) 

b) Explain \':hy the value of the noderator ter.:perature coefficient changes 
over core life. {0.5) 
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c:.:-~G:)~Y 9 
F::;,IJ?.::s Or FACIL!iY OESIG!I 

RO- 11.0 p!s 
sno - 11.0 pts 

O• RO and SRO Answer All 

o• 1. Explain the purposes of the following p1ant design features: 

a} OTSG Aspirating Stea~ Ports (1 . 0) 

b) RCP Fl)'l'lheel Assemblies (1.0) 

c) RCP Anti-Reverse Rotation Devices (1.0} 

o• 2. c:} Hhat is the purpose of the RC Drain Tank? (0. 5) 

b) H:)~: would th~ controi roo:"! cper~!or d~termine if a discharge into 
tha t.~k was occurring? (0.3) 

c) List three (3) indications of a leaking pressurizer safety valve. (1.0) 

o• 3. lthen the manual reactor trip pushbutton is depressed all cno ~otors are 
deener~ized, but only rod grou~s 1-7 drop into the core. 

a) llhat feature of facility design prevents the rods in Group 8 from 
falling into the core? Se specific. (0.5) 

b) E~plain why this feature is necessa~y. (1.0) 

o• 4. a) Briefly descri~~ why the Emergen:y Feedwater System is put into opera-
tion following loss of all four RCP' s - even 1-1ithout a loss of main 
feedwater. (1.0) 

b) Describe the response of the r.~ain feedwater system (valves and pumps) 
upon loss of all four RCP's. Assume main feedwater pum?S do not 
trip. (1.0) 

o• 5. Part of the fire protection system at this station consists of a number 
of p~ps lo:ated in each unit. The fire ~~in sup~lies hydrants, hose 
reels, wet pipe sprinklers and deluge syster.~s. 

a) List all the pumps which supply water to the fire main, their capacity, 
and pressure setpoint for automatic start. (1.0) 

b) Explain the operation of a deluge valve as applied on the flatural 
. Draft Cooling Towers, (1.0} 

c) How do you manually actuate a natural draft cooling tower deluge 
valve? (0.5) 
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Cf.iEG:=!Y C (C/J) 
G:::;~~".:.. iuiL> S?i:CIFIC O?EP.;.THI\i CHA~ACTER!STICS 

0 - RO hnS\·:ars 
" - SP.O flnS\'Iers 
0* - flO and SRO AnsHers 

P.O - 11.5 pts 
sr.o - 12.s pts 

0 1. A regulating control rod adds negative re~ctivity as it is inserted. 
Explain how an Axial Po11er Shaping P.od (f..PSR) car, add positive 
reactivity when it is inserted. {1.0) 

0 2. Following a Stea~ line Break Accide~t the possibility exists to 
excessively repressurize the reactor coolant syste~. 

a) Explain why this condition exists. (1.0) 
b) ~/nat operator actions 'tlill pre·;ent this frot:l occurring? (1.0) 

O• 3. Assu~e that the plant is operating at !GO~ F?, all ICS stations are 
in autot:latic. 

On the attached figure C-1: 

a) Sho1·1 the initial conditions for Nch para~eter. (1.0) 

b) As~u~ing a reactor trip o:cu~s, plot the response of the 
para~;ters for five (5) t:linutes. (2.0) 

o• ~- ihe 1\akeup and Purification syste:n uses the follo'tling chet:licals 
during operation. Explain why they are used and when they are 
used during plant operation: 

a) Lithium Hydroxide (1.0) 
b) Hyd~azine (1.0) 
c) Hydrogen (1.0) 

0* 5. Tha regulating control rod groups are withdrawn with a no~al amount 
of overlap. 

a) Uhat is the value for norr.al o\'erlap? (0.5) 

b) !low is this overlap verified? (1.0) 

c) Hhat characteristics of the reactor and the control rods r..ake 
it desirable to operate with overlap? (1.0) 

* 6. If an excessive QJadrant Po1-1er Tilt condition exists a ninirnurn re-
quire:::ent is that po1~er must be reduced below the power level cutoff. 

a) Define Quadrant Power Tilt. (0.5) 
b) !-!hat is the value of Power Level Cutoff? (0. 5) 
c) Durin~ nor~al o~erations what conditions ~ust be ne~ prior to 

ex:eedin; ~he po1~er level cutoff? l!r.y? (1.0) 



7. On the attached figure C-2: 
(Unit 1 (A) and Unit 2 (B)) 

a) r·:~rk wi th an X the lig~cs ~hat are lit for 100~ FP op:ration. (1.0) 

b) r·:ark with a circle the lish:s that are lit assuiling a .dropped 
rod in Group ~. (1.0) 
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0" - RO and S?.O Ansuer :'..11 

·----------

RO - 10.0 pts 
SRO - 10.0 pts 

o• 1. Uith the aid of a sketch, explain ho~' the Cross limit circuits are develop-
ed \-lithin the ICS. (2.0) 

o• 2. Describe the development for each ty~e of cor.trol rod position indication 
used at this station. (2.0) 

o• 3. a) \lhat is the purpose for the ItS STU limits? (0.5} 

b) \lhat parameters are monitored in the development of the BTU limit? {1.0) 

c) \/hich direction (increase, de:r~!se) r.::z:;t ea:h oi the individual 
parameters go to 1o~1er the DTU liwit. f..ssu::;e reference conditi.ons 
at 100: power. (T:Q} · 

o• ~. Consider a turbine trip from 100:; po.:er \·lith feed~1ater and reactor in 
auto::oatic . Reactor po·,,er and feed1·:a~er flo<' are reduced by the ICS -
the plant stabilizes at 15~ reactor ;JO;·:er • ... 
a) lihat terwinates the reactor plar.t rur.~acl: at 15~? (0.5) 

b) \/hy is this setpoint desirable? For instance, "'hY don't we run the 
plant back to 5~ F.P.? Be specific. (1.0) 

o• 5. a) Describe ~the source range OOC nuclear instruments are deenergized 
on a plant startup. (0.5) 

b) Describe the logic (norwal and backup) utilized to automatically de
energize these detectors. TrlClude setpoints. (1.5) 
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Ca:e::o.-·: £ (E) P.O - 11 • C pts 
SP.O - 11.0 pts Safe-:;: a~= Er.:!rgen:y Sy~ te~s 

o• - r.O and S?.O Answe~s 

0* l. List the conditions which \'till auto::~atically trip an Emergency 
Diesel Generator after an automatic E.S. start signal is received. (2.0) 

o· 2. a) Describe how the r.~in steam line rupture detection system 
(feeciwater latch) is actuated. (1.25) 

b) \!hat protective action is auto::-.atically initiated by its 
actuation? (0.75) 

0* 3. list all the reactor protection syster:1 trips, for 100~ FP, include 
the Technical Specification setpoint for each trip. (2.0) 

0* 4. f1al:e a sin;>le sketch showing the flo\·tpath of 1·1ater during the injection 
phase of safety injection for: 

a) High pressure injection (1.5) 

b) Lo1-1 pressure injection (1.5) 

o· 5. Cer:ain substa;.ces will cacse a charcoai filter to b: degraded 

a) \lhat are the general classifications for these substances? (1.0} 

b) Give an exan;>le (substance) for each general classification 
given in part "a". (1,0) 
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c.:.i'£i.:l=! 'r' F (F.L) 
51 ;.;;;z"'=:=., Er·:EF.GEi:CY, A::o ,;o:m;z SiPJ;;- I VE P?.OCE:C'J?.E:S 
Lltii iS ;.:10 ?RECf.~iiO::s 

0 - r.o Ans~ters 
• - SP.O .t.nS\'Iers 
0* - RO and SRO AnsHers 

---____ .-..,---:........ 

RO - 10.0 p!s 
sr.o - 11.0 pts 

0 1. List !he allo11able steady state quadrant p::>L'Ier tilt limits for 
the followin; methods of neasure~~nt: 

a) S.:p.::etrical (full) incore sys!ei:i • . (0.25} 
b) flinir.;u::1 incore system (0. 25) 
c) Po·.-rer range channels (0.25) 

0 2. For the following emergency con~itions, list the unique indication(s) 
of each, as given in the emergency procedure: 

a) loss of reactor coolant inside contain~ent (0.75) 
b) OiSG tube rupture (0.75) 
c) Stean line break inside con!ain~ent (0.75) 

o• 3. a) li5: the conditions, as given in the e~ergency procedure, 
which ~tould 'tlarrant small breal: LOCA response. (1.0) 

b) H::><t m:J:h tine, by procedure, does the C?.O have to recognize 
that a sr.;a11 break LOCA condition exists? (0.5) 

c) How long, by procedure, does the s~all Break lOCA team have to 
get the leg flows balanced at 125 g~~? (0.5) 

o• 4. The control rod drive emergency procedure states that in the event 
of an asyr.r.:etric rod condition to verify plant runbacl~. 

a) \lhat conditions must be satisfied to get the autonatic runback? (2.0) 
b) Does the ICS runbacl: for an asy:::::etric rod condition ahtavs 

satisfy iechnical Specification req~~re~nts? Explain (2.0) 

o• 5. Briefly explain the purpose of "Caution Tags". (1.0) 

• 6. list the e~ergency procedure s~~to~s for a "High Activity in 
Reactor Coolant" condition. (1 . 5) 

• 7. The control room for the purpose of defining the area for the 
"Operator-at-the-Controls" is di vided into the routine operations 
area and nonroutine operations area. 

a) List thre~ (3) conditions ~:hich \·:arrant the "Operator-at-the
Controls" entering the nonrout i ne o;:,~erations area. (1.5) 

b) On the a!tached Fioure F-1 (Unit I (A) or Unit II (B) Control 
P.oo~ as appl icable) rar~ th~ routi n~ o~er~ tions area for the 
''Operator-at·the·Controls". (1.0) 



P.O - 10.75 pts 
S?.O - 11.5 pts 

0 - P.O t.ns1·:ers 
• - s;:o /.nsuers 
0• - P.O and S?.O AnS\-Iers 

0 1. You've been \·:orking b10 hours next to a hot spot which has a field 

0 

o• 

o• 

2. 

3. 

intensity of 1200 rnrem at one foot. You note that your dosimeter 
has pegged high and you leave the cor.trolled ac:ess. ~. Yotn·tere \·torl:ing 
two feet fro.., the hot spot. · ·· "·i- -

a) Uhat was your exposure? (1.5) 

b) If you've already received 900 1:1re::~ this quarter, \-that is your 
tot a 1 quarterly dose? ( 0. 25) · .. : :.:... ·r; .· 

·- r: . . • :: • • ; .• . • ••. ; 
c) Hhat Ad;1inist!"ative and/or ll?.C lir:its have ycu exceeded? .; (O._S) · 

. ~ ; ··:""·i'' . ·:·-
Unat are the T!-:1 entry requirer.1ents for areas \'lith greater than lO::l.r.:re:;;,'h:
doserate? (1.0} 

For each of the following list: 

i) Activity monitor(s} that \·1ould sense the pro!:lle:n 
ii) Autorr.atic actions associated with the ~onitor(s} 
iii) !!onitor lo:ations 
iv) Type of detector used 

«) High level liquid rad\<:aste release. (1.0) 
b) Spent Fuel Ele..,ent failure. (1.0) 
c) High level waste gas decay tank release. (1.0) 

. . . • .. 

,., .. , 
.. 

• ! _., 

~. a) Define "Radiation Area" (1.0) l, ~~--
... ! ...... 

, ·'· 
b) Define "Contaninated Area" (1.0) 

o• 5. You're exiting the controlled access area and you disco~er the:·~oie ·of ·-::r:·· • 

o• 
• 
• 

your shoe is contaninated. A buddy hands you a piece of tape and you 
re:;,ove the contanination . \-Jhat further actions should yo:J take ~efore 
leaving the access area entrance? (1.5) "" · ·~ ·· 

6. \Jhat is the difference bet\-1een a RAD and a REJ~? (1.0) •. . 
•• ~ ••• f 

',) ,. 
7. list the criteria for declaration of a Lo::al Radiation f::~ergency·.~.' (2.0) ''" -: 

-~ \ · .: 
8. a) List the three rr.ajor sources of 'iritiu::l at Tr-:I. (1.5) 

b) Describe the hazards associatet! \'lith Triticm. (1.0) 
.. . . 

.. ·~ 



SJl..Q ATTACIIrtEnTS .. 
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C~t~OO'"•; !~ (1:) SP.O - 11.5 pts 
he l i:e:r.c.: 1 n~ ~nc Cere ?ara:r.~~ers 

1. a) Briefly ex;>lain ~rhy an ins:alle~ artificial neutron source 
is used. (1.0) 

b) \lha! type of artificial neutron source is inst~lled in the 
core? (0.5) 

c) \!hat are the core lo:::ations for the installed artificial 
ne~tron so~rces? (0.5) 

'* 2. u) \/hat is the reason for the r.:echani:a1 r:anel.!vering rates limit 
on the rate of reactor po~rer increase belo~·: 20~; FP? (1.0) 

'* 

b) ~!hat is the rate of increase allowed b;: the r.:echanical rr.aneuver
ing rates below 20~ FP? (0.5) 

3. Define the fo11o:'ling: 

a) FQ (1.0) 

r: 
b) 'fl.. H (1.0) 

~. \lha~ prevents the fuel grapt)le fro::~ engagins or disengasing at the 
wrong ti~e. (2.0) 

5. a) Hhat is the formula for subcritical r.:ultiplication? (0.5) 

b) Assu;;:e t:eff = 0. 9 ~1hen the cou:1trate is 10 cps. Sor:~etir.1e later 
during the fuel loading the co~ntrate has increased to 20 cps. 
Sho~1 calculations for the follo~rin3: 

1. l:nat is the new Keff of the reactor? (1.0) 

2. \.:nat ~:auld be the status of the reactor if the sa::1e ar:-.ount 
o~ reactivity \-ras added to the rea:::to:- as \:as added to in
crease the countrate frco 10 cps to 20 cps? {1.0) 

6. Uar.1a the Refueling Technical Specification for the following: 

a) Flux Monitoring (0.75) 

b) Co~~unications (0.75) 
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