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Operating tests were administered to 22 candidates, 19 of whom passed.
22 candidates were administered written examinations, 18 of whom passed.

Based on the results described above, 9 of 14 RO's passed and 7

of 8 SRO's passed.

10 of 29 (344) of the changes made to the written examination as a result of
facility comments were due to inadequate or incorrect facility training material
supplied to the examiners for examination preparation. Reference material
submitted to the NRC should accurately reflect the current plant configuration
so that post-examination modifications are minimized. Your attention is also
invited to additional concerns, problems, and two Inspector Followup Items
discussed in the following report details.
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REPORT DETAILS

1. Facilit Em lo ees Contacted:

*R. J. Johnson, TVA, Director, Nuclear Training
*R. G. Jones, BFNP, Supervisor, Operations Training
*N. C. McFall, BFNP, Licensing Staff
*C. T. Dexter, BFNP, Training Staff
*T. Albright, BFNP, Training Staff
*T. E. Mayfield, BFNP, Training Staff
*E. Howard, BFNP, Training Staff
*J. Marshall, BFNP, Training Staff

M. A. Morrow, BFNP, Training Staff
C. Leach, BFNP, Training Staff

*Attended Exit Meeting

2. Examiners:

*J. A. Arildsen, NRC, RII
M. A. Sullivan, Sonalysts, Inc.
G. T. Hopper, NRC, RII
K. E. Brockman, NRC, RII
M. W. Parrish, EGEG, Idaho
J. F. Munro, NRC, RII
W. Cliff, Battelle
M. Daniels, Sonalysts, Inc.

*Chief Examiner

3. Examination Review Meetin

At the conclusion of the written examinations, the examiners provided
your training staff with a copy of the written examination and answer
key for review. The NRC Resolutions to facility comments are listed
below.

guestion 1.02/5.14

Comment accepted. Partial credit was awarded for the acronyms recommended

by the facility, since these relate to the actual thermal limits and are
calculated by the Process Computer to easily identify proximity to thermal
limit violation. In addition, "Pin power at any node" was not a required
part of the answer for LHGR.

guestion 1.04/5.02

Cogent not accepted. The question specifically
was at 40 on range 7. Therefore, the assumption
incorrect. In addition, the minimum permissible
allowed is 60 second per GOI-100-1. A 30 second
permissible stable positive period".

stated that heating power
that POAH was 40/125 is
stable positive period
period is not the "minimum



2,

(juestion 1.16/5.16

Cogent accepted. Full credit was awarded for the statement "EHC follows
increasing pressure by opening CVs" for part {c).

guestion 2.02/6.01

Comment accepted. The answer to part (c) was changed to false.

guestion 2.05/6.02

Comment partially accepted. Part (a) of the question was deleted. The
point value of the question was adjusted to .50 points.

(juestion 2.07

Coranent accepted. The answer key was changed to reflect acceptable answers
based upon assumptions made by each individual candidate on total CRD

hydraulic system flow.

guestion 2.08/6.04

Comment accepted. The answer to part (b) was changed to allow full credit
for "reduction of core spray performance".

guestion 3. 1/6.07

Comment not accepted. The question explicitly stated "for each trip
function in column A" and did not imply that all column A conditions
existed simultaneously.

guestion 3.05

Comment accepted. The answer to part {b) was changed to accept "all
bypass valves closed" as an additional answer.

guestion 3.08

Cogent accepted. The answer to part (a) was changed to reflect the
facility's recommendation.

guestion 3.13/6.14

Comment partially accepted. Answers to parts (a) were checked for validity
and given credit as appropriate. Part (b) specifically asked for "power
supplies" and full credit was only given for those answers which included
all normal, alternate, and, backup power supplies and associated components.
Part (c) was deleted and the point value of the question was adjusted to
1.75 points total.



Question 4.04/7.03

Cogent partially accepted. Partial credit was given for the facility's
recommended answer for part (b). The question specifically required setpoint
values; therefore, partial credit point values were readjusted such that
setpoints on the original answer key were worth 0.2 points.

Question 4.13/7.12

Comment accepted. Full credit was awarded for the facility's recommended

answer . It is recommended that BF 14.9 learning objective A be changed to
read "List three systems..." since the "Nitrogen Isolation valves" are
subdivided into two systems; the CAD and Nitrogen Purge and Makeup systems.

Question 4. 14/7. 16

Comment accepted. Point values were adjusted for part (b) to emphasize
the significance of the reduction to 100% loop flow. It is strongly
recommended that the facility change the procedure in OI-68 to reflect
the current actual procedural practices in use by the operators and taught
by the Training Oepartment.

Question 8.03

Comment noted. This question was taken directly from facility learning
objective (g) of RCI-9, and satisfies requirements set forth in 10 CFR

55.43.b (4). Efforts will continue to be made in the future to ensure
questions are more job related, however, the NRC maintains that numbers

pertaining to levels of contamination are required knowledge.

Question 8.09

Comment partially-accepted. Full credit was given for either the original
set of answers or the facility's recommended set of answers.

Question 8. 10

Comment accepted. "Rod Group" was deleted from the answer key and point
values were readjusted to .30 each. The facility is advised to ensure
that Training Lesson Plans are accurate and updated to reflect changes in
procedures.

Question 8.12

Comment accepted. Full credit was allowed for "yellow or red" for
the color on the area to be circled.



Additional changes/deletions were made to the examination during the
grading which were not the result of the facility's comments. These
alterations were made to improve the test's accuracy and clarity and

are included in Enclosure 2.

At the conclusion of the site visit the examiners met with representatives
of TVA and the plant staff to discuss the results of the examination.

There were several generic weaknesses noted during the oral examination.
The areas of below normal performance were:

(1). Candidates expressed an inability to deliniate which Browns Ferry
Administrative Procedures held various items.

(2). Candidates were lacking in the use of ARP's.

(3). Candidates had difficulty determining the correct unit prints in the
control room. Two of two candidates directed into the prints in the
Unit 3 control room incorrectly referenced a Unit 1 print for several
minutes, and the specific item being checked differed in the two
prints.

(4). Candidates displayed noteworthy weakness in proper control board
manipulations.

There were additional operational and procedural items of concern noted during
the examination. Those items included:

Candidates stated that they would classify any ATWS as a General Emergency.
This was based upon their interpretation of EP-1 which states that a General
Emergency should be declared when Core Thermal Power indicates some significant
value while the reactor is required to be shutdown. Clarification and more
specificity with this procedure appears to be

necessary.'andidates

were observed to use pieces of mylar of. the approximate dimensions
of a credit card as switch holders in the simulator. This action appeared to
be a standard practice, and the NRC is concerned that it may be considered by
the operators to be permisible in the control room. Allowing simulator operation
in this manner reinforces this inappropriate action to be taken in the control
room.



Some candidates stated that there exists an alternate means of injecting Boron
into the core when the normal SLC system path is unavailable. Other candidates
and training staff personnel stated that this capability does not exist. There
appears to be no procedural guidance in this area. The NRC is concerned that if
an alternate means of injection does exist, proper procedural guidance on its
implementation is necessary; and that all operators are properly trained with
respect to this capability.

Several candidates demonstrated a lack of familiarity with many of the procedural
changes implemented in the 30 to 60 days prio'r to the administration of the
examination. Recognizing the need that the Browns Ferry Training Department
states it requires for cut-off times in training and testable material, the
examiners noted the items to be numerous and significant. The NRC is concerned
that a program must be in place to ensure the operators are fully updated on
these items prior to their assumption of licensed operator duties.

Two procedures currently exist to delineate responsibilities for fire fighting
within the plant. While no direct conflict exists between these procedures,
their guidance has led to confusion amongst the operating staff as to who has
direct fire fighting responsibility, at the scene. This confusion could delay
the implementation of effective fire fighting practices, in an emergency.

The Evacuation Alarm Panel on the unit operator's desk is not provided with
explicit instructions on its operation in the control room (Unit 3).

There appears to be no succinct listing of the secondary containment isolation
valves for the use of operators.

The following two items are listed in this report as Inspector Followup Items:

1. Browns Ferry Technical Specification Table 3.2.A note 12 states that:

"A channel contains four sensors, all of which must be operable for the
channel to be operable.

Power operations permitted for up to 30 days with 15 of the 16 temperature
switches operable.

In the event that normal ventilation is unavailable in the main steam line
tunnel, the high temperature channels may be bypassed for a period of not
to exceed four hours. During periods when normal ventilation is not
available, such as during the performance of secondary containment leak
rate tests, the control room indicators of the affected space temperatures
shall be monitored for indications of small steam leaks. In the event of
rapid increases. in temperature (indicative of steam line break), the
operator shall promptly close the main steam line isolation valves."



Browns Ferry AOI 99-1- 4.2, "Loss of Power to one RPS Bus," states a CAUTION

that:

"The main steam line tunnel PCIS high temperature trip setpoint is 194'F.
In the event that normal ventilation is unavailable in the main steam line
tunnel (Reactor Building ventilation is isolated) the high temperature channels
may be bypassed (jumpered) in accordance with Technical Specification Section
3.2.A, Note 12. Main steam line tunnel temperatures should not be allowed to
exceed 200'F to prevent operational problems with the MSIV solenoid pilot valves."

Examiner discussions with licensed operator candidates and the Browns Ferry
Training staff have led to the NRC concern that Browns Ferry personnel appear to
have been trained to use the Abnormal or Emergency procedures to bypass the
main steam line tunnel high temperature channels, when inappropriate. The NRC

is concerned that the basis of bypassing the high temperature channels is not
clearly stated, nor is it uniformly understood by the operators. This NRC

concern is listed by this report as Inspector Followup Item 259/OL-81-01 and

remains an open item pendi ng facility clarification and completed training on

the basis and appropriate use of the allowance for bypassing the mai n steam
line tunnel high temperature channels.

2. All examiners noted that the licensed operator candidates encountered
significant difficulty in tracking through the EOIs during the simulator
examination. This deficiency had been previously recognized in the last two

emergency exercises conducted at the facility. The physical construction of
the EOIs and the training given licensed operator candidates on the use of
EOIs (not annotating the steps that were completed) led the candidates to
leaf back through the EOIs, appearing uncertain of the steps previously
covered. Additionally, EOI I, RC/g-4, "Power Control," uses the condition
of "shutdown" to determine necessary procedural actions. "Shutdown" does

not appear to be clearly defined in the text, and the licensed operator
candidates varied in their definitions. This NRC concern is listed by this
report as Inspector Followup Item 259/OL- 81-02 and remains an open item
pending facility clarification of exact parameters specifying a "shutdown"
condition, and facility evaluation of the useability of Browns Ferry EOIs.

The cooperation given to the examiners and the effort to ensure an

atmosphere in the control room conducive to oral examinations was also
noted and appreciated.

P

The licensee did not identify as proprietary any of the material provided
to or reviewed by the examiners.
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U. S. NUCLEAR REGULATORY COMMISSION
SENIOR REACTOR OPERATOR LICENSE EXAMINATION

FACILITY:

REACTOR TYPE:

BROWNS FERRY 2~ 28c3

BWR-GE4

DATE ADMINISTERED: BB/83/23

EXAMINER:

CANDIDATE:

HOPPER, G

INSTRUCTIONS TO CANDIDATE:

Use separate paper for the answers. Write answers on one side only.
Staple question sheet on top of the answer sheets. Points for each
question are indicated in parentheses after the question. The passing
grade requires at least 78/ in each category and a final grade of at
least 88%. Examinati on papers will be picked up six (6> hours after
the examination starts.

CATEGORY
VALUE

~gP 7w26~

OF
TOTAL

24. 76

CAND I DATE'
SCORE

OF
CATEGORY

VALUE CATEGORY

5. THEORY OF NUCLEAR POWER PLANT
OPERATION, FLUIDS, AND
THERMODYNAMICS

25. 88 6. PLANT SYSTEMS DESIGN, CONTROL.
AND INSTRUMENTATION

26. 75 25. 24 7. PROCEDURES — NORMAL, ABNORMAL,
EMERGENCY AND RADIOLOGICAL
CONTROL

58 25. 88

Final Grade

ADMINISTRATIVE PROCEDURES,
CONDITIONS, AND LIMITATIONS

Totals

All work done on this examination is my own. I have neither given
nor received aid.

Candidate's Signature



NRC RULES AND GUIDELINES FOR LICENSE EXAMINATIONS

During the administration of this examination the following rules apply:

1 ~ Cheating on the examination means an automatic denial of your application
and coul d resul t in mor e severe penal ties.

2 ~ Restroom trips are to be limited and only one candidate at a time may
leave. You must avoid all contacts with anyone outside the examination
room to avoid even the appearance or possibility of cheating.

Use black ink or dark pencil only to faci)itate legible reproductions.

4 ~ Print your name in the blank provided on the cover sheet of the
examination.

5. Fi 1 1 i n the date on the cover sheet of the examination (i f necessary) .

6. Use only the paper provided for answers.

7. Print your name in the upper right-hand corner of the f irst page of each
sect i on of the answer sheet.

8. Con secut i vel y number each answer sheet, wr i te "End of Categor y " as
appropriate, start each category on a new page, write only on one side
of the paper. and write "Last Page" on the last answer sheet.

Number each answer as to category and number, for example, 1.4, 6.3.

18. Skip at least three lines between each answer.

11. Separate answer sheets fr om pad and place finished answer sheets face
down on your desk or table.

12. Use abbreviations only if they are commonly used in facility literature.
13. The point value for each question is indicated in parentheses after the

question and can be used as a guide for the depth of answer required.

14. Show all calculations, methods, or assumptions used to obtain an answer
to mathematical problems whether indicated in the question or not.

15. Partial credit may be given. Therefore, ANSWER ALL PARTS OF THE
QUESTION AND DO NOT LEAVE ANY ANSWER BLANK.

16. If parts of the examination are not clear as to intent, ask questions of
the examiner only.

17'ou must sign the statement on the cover sheet that indicates that the
work is your own and you have not received or been given assistance in
completing the examination. This must be done after the examination has
been completed.



Mhen you complete your examination, you shall:
a. Assemble your examination as follows:

(1> Exam questions on top.

(2> Exam aids — figures, tables, etc.

(3> Answer pages including figures which are part. of the answer.

b. Turn in your copy of the examination and all pages used to answer
the examination ouestions.

Turn in all scrap paper and the balance of the paper that you did
not use for answering the questions.

d ~ Leave the examination area, as defined by the examiner. If after
leaving, vou are found in this area while the examination is stil 1

in progress, your license may be denied or revoked.



I jgI *Ql Y,OF N')CLEAR PONETi PLANT OPEI"ATlON FLUI DS AND
I ki."-'N"iOPYtdAI':lQ'.l

PABF

( '.t ~ 58)

a. J)C!E" tne d-) eyed neut;ron I:react;ian XNCREASE or DECREASE
4v'o t: he beglnnin(~ of cyc 1 e (E<OC) to t he end aW cycl e
(EO('') e (8. 5)

t~. L15 ~ the two (2) r»<a ~or Causes %ar the change in del ayed neutron
~rz~c~ior ~~ oe ROC t:a EUC. (3 . E~'i

(>kf ~ f8'"ATFBORY 85 CONTINUED ON NEXT F'ABE 8f f44)



THEORY G~ NUCLEAR POWER PLANT QPERATIQN~ FLUIDS AND
THERNQDYNANICB

PABE

L',.UE!;,'7 I QN ( i ~ 88)

Re~<cto- power ' E>B on IRYi range 2 with the MINIthUH permissible
stabl e positive period allowed by procedure C~QI-188-1. Heating
pcwer is determined to be 48 on IRN range 7 ~ CALCULATE how long

wi l l tahe ~or power to reach t he poi nt o'f adding heat i 5 t he
period remains constant.

(%0k:s:>'," CATEGORY 85 CONTINUED ON NEXT PAGE '44k 4t)



THf: Uf:.'Y Gf." NUCLEAR POKIER PLANT OPERA f ION~ FLUIDS~ AND
THERNODYNAI"iIC<:-.

DUE,:-:T 10N 5. (> '.'. (."=. 88)

SELECT the «aoLropriate response War EACH o< the <allowing
stc( erne ~t s concerning Control food 4lar th ".

(NORE/LESS) control rods would need ta be pulled to mal:e
the I echctor CI i tl cc<1 ~it "4 - degrees F, as apposed ta
14(?i degas ec,s F.

b ~ A,"> INCREASE in the Void Fraction will result in an
( IN('REA lf.:/DECfiEASE) in indi. vidual control rod worth.

"antral Rod Ilartt< "t End of Cycle would be (LESS/GREATER)
l hen at the Beg> nnznr, a4 Cycle.

Control Rod V'o~ th wi11 (INCREASE/DECREASE) with an
I th RF ASE: n mooer altar temperature.

Cont< ok Rad Nas 't n wl 1 I ( INCREA&E/DECREASE) Bs the Bdg 8cent
convrai rods ar e withdrawn.

( g<g'0 4:4 CATEGORY 85 CONTINUED ON NEXT PAGE f444 0 )



THf QfiY Ql= NUCLEAP. PONEI~ PLANT OPEfdAT ION FLU I DS AND
T HE RHODY htA>'< ICB

F'ABE 5

C!» ~F ~3'~ i C~ld (2. 88)

Brae~I v EXP')N l-BOA a conira1 r od withdrawal of ane or twa
nu~cnc ='an r esul t in a dec'reas» in Ixindle power .

(44 45'f. CATEGORY 85 CONTINUED ON NEXT PAGE 4 f0 4 1')



P<)EORMS 9:= NUC) EA~:,'ONER PL.AN f QPERAT ION~ FLUIDS~ AND
ThERNODYNANIC'.)

PAGE 6

l~UEB < j ON 5 ~ 8"„. (~i
Fa»" ~ ~,c h o3't <~. Eel 1uwx ng event e, STATE whi ch CQEFF'ICI ENT af
reaccs vity <I"MODERATOR, VQ1D, DQPPL.ER) would aci FIRST to change
t E'ac 4 1 v ) i y a

aa

Ia ~

d.

cor trol r c'd droo ~t:-5 percent power

SRV openi ni;~ at,: 8 percent power

k,"res oW shu'own cooling when removing decay heat

one recxrc pu(rip trips while at 58 percent power

{4$:fk.4 CATEGORY 85 CONTINUED ON NEXT PAGE 4C4lf)



5 . 1 Hf"..QRY QF NLCI 'R P(JlQER PL ANT GPERAT I Ohl FI..UI D'S AND
THERl~iQDYIWANI I"8

PACIE

'i';tUE,S>

i. ~"Ih) 5. 8t~ (2. 88

Foi owing a t eac< or scratn fr om power. several control rods fail to
insert to t hc Ful I-in posi. tron, One hour af ter the scram'the
Reac'or is determined to be s tocritical wi.th a shutdown margin (SDM)
of (t!,.'"2 / del ' ~~/K.

a ~ f l sac "Qt" cool at tt tempel'tul e and cont ro) rod posi tions
rema'.1 fi const a"I 'ut i I'!g the ne;.! t hout" ( ft ot11 I — houl s
".fter 'he cr am), waul d SDI~i INCREASE, DECREASE, or REIRAIN
the SAI'lE Brie{ 1 y EXPLAIN your answer.

I:;uring t,I'e ne),'t. ho«r (2 — . hours after the scram) you notice
eactot pj essut e i s decl easing. WHAT ef fect woul d ONLY the

ol &s= u, e d..c t"ease havt on SDNa Bt I ef ). y EXPLAIN your answe, ~

( fff @ $: CATEGORY 85 CONT INUED GN NEXT PAGE t ft 4 t )



Ter ORY GF N!.)l",LFAR POWER PL.ANT OPERAT ION> F'LUIDS~ AND
THEFjNODYNAN1,(.'g

PLiE.',"„'f I lL!iw (~.. 68>

"ne !" E'cto! has beel> op
days. A!i operator RAPl,
b) r '-ducing he peea c
ne. t 2-," I1INU'lEF> the op
slowl increases tn
Enf LAIN one cause o. tl!

e "at.i ng a"., 95 percent power %or sever al
DLY reduce reactor power to 68 percent.

the recirculation pumps. During the
erato; not i ces that the reactor power
»e. cent (with no operator action).
e oowe» ' no! ease ~

(f!l:f<:4 CATEBORY 85 CONTINUED ON NEXT PAGE



THEORY OF N<.f<.lLEAI~ POWER P'NT QPFI'NTlQN FLUlDS AND
THEPr10.") YNA<.1 ~".~

PABE

<i/i.<E"'"- ll'.i N 5. 8Q

As e reactor ooer a ar camino on =-hi ft, yau are told that. the
previ au

«shiest

rerfo~ined a r< actor shutdown ~an<4 commenced a
caa.'dawn %ron &can! psi(~ ".t. 8&~8. Xt is now 87~8 and you note that
wid<e ranae r eactar p< e-sure .i s 288 psio. Yau" shift is ta pl~ace
't h<". ~p«c to<' l l s< ><.<'< dc'wn c aol ing h

r~C!5 the previous shxit e><ceeded the Technical Speci+i cation
old" 1 f<lum &3 1 owRtp l p c ool down rate ( YES ar NQ > ? J NC< UDE i n your
,nswer the T<=ch<" i < ':.;! Bpe<: -'ication Coal dawn Li mi t. ana 'le

as".«.mpti <.>n~ '<n<~ c~) cul actions used. > le,s i /.'.

HQ<<< m, n '" ~ ) <i%'e(J< 'je: <~'~ j o< lldawn are necessar y be f o<-e Fi< IR
, ~

~
> ~.', .'.-<, c l L r<r sr<us Uo<<n cool inrun"> < IM':LUl>E yo;<r

9-.. su<<<i„. < s.c'le "'(p <.,c', «J cwt3 a< Is ~

~ 8'L<~~<, g

<-;ATE<=.'Q~; C"'. C.QNTlr UED QN NEXT PAbE ~<.see>



" t-.:,'.li'." Dl 'wt)'LAh P<vJE> PLAI4 (3PFfiATi QN FLUlDB At40
1 t~<:..'t'1!:~P Yiv'"iY(l

'.".l'AG:-
(.'o,.:.c ~ r ~rig t."*," .!'..'«,.~~ f"hot~ x~> ~,"c- L"c,at=i:or d'or'e, STATE tt;e
'L(at', .: 'Ao"- '.. ' 6 ~'< l + ) I".6rt c(3<'Isp.;lt.<E?;1rec:. 5:tight: soul d Doct.tl x 'F

aryan,a,;;.:-. i:los; v"~=<"~, ~ oiai <i t «ntly," edut=ea at <:u3.l pot>sr.

CAlFGQI~Y M CONT".tblUED QN NEXl PAGE



l ~ELF '~i C~F'4 'i'i.Ei)~ 4'Oki",Fw 9 'NT OPERAT'I Of1~ FLUIDS~ AND
":q. <:h'ii >!3YI<A!'il i"e

PAGEOS

(,i i V'»"

c.'.'" '-' z< c«'i-"' <
o'"" c s oL er <t

bing

a" rat ed spoed with a discharge
he~ ~" o$ ;-.48 o=i g arid power consumption o+ 8. 5 NM. The speed oW

f he ourrp i s "'hen deer eased unt x l the power consumpti on i s 1/s4
ov i ts or i gina".i vai ue. CALCU'..ATE the. new di schar ae head.
SHOL " O'. PJQ3'r'.

{ 0'4 f. f. 3 CATEGORY 6= CONl INUED ON NEXT PAGE f0 0: 4 4 )



5„Tf.!EQI"Y DI" NUCLL=''x f"DVJE"8 f"LANT OPERATION FLUIDS AND
THERI"IODYI'0l>l<I CB

PAB3E

QUE.-;q "; r'iIi ( i. 88)

A 1ea'<," develoo ~ xn th<: low pressure side o+ a f)ow transmitter.
HOVE w' 1 this <affect the low xnclicat ion 'For the inst< urn<'Pnt?
(CHDC<5E on<.-. )

a. Thc" i nd ca-.,ed del ta pressure
1 < <dx p:-'<?<< +i 1 ow to decrease ~

would decrease causing ttre

b. The indicated delta pressure would decrease causing the
1<Id:< cat<2"' 1 ow to inc< ease ~

c. The r ndi cated delta pressur e would inc< ease causing the
in<~a cc<t 'd f 1 ow to decrease.

<I, ihc i ndi c yt!'d del ta pv essure woul d incr ease causing the
i<;4ic -:K.ed $ 1<:>w to increase.

<f>kw:4 CATEGORY Qi5 CDNTENUED DN NEXT PAGE



5. THEGR'Y 0,"" NLI'"LEAR f OWENS 'LANT OPERATION FLUIDS AND
TREF;t"tQf.'tdAN> CS

PABE

trUE." ~: ON <'". M}

Answe. EAC,'8 QN"-. o4 ihe follo(;ing saba'elements TRUE or FALSE regar ding
reac':.i vi t.y coe~-41ci ents.

a. An 1ncrease in floe through the reactor core will add negative
I"eac ~:I v1 t y by d(tcreas 1 I tg Lhe vo1 d 'F t acti ofl and KhLI 'ncl casing
I e&CI: ot'QwE"'(

b ~ r 5 she burnabl e poi. sotl wi t hi n a fuel bundl e burns out, the VOID
coe l ic1en - becomes mo( e negati ve.

c. LATE in cot e 11 fe, ihe I ar ge reduct,ion in fuel molecules
and the dect" eas» 1n AIoderat'or densi, ty during a plant HEAT-UP can
1(=-a'I I c a .>(l==i "';iv(- r(.act.i vi "y addi t.ion.

d ~ A:- col"e age "„lt-0( esses 'Ctle DOPPLER coe<'f 1 cl ent becomes more
nag a't I ve uL!e ZG 9 I uK(":g t 1 Ltm 2't8 bL(1 I, dL(p

(t~'~~a CA'rEEQRV m'ONTINUED QN NEXT PASE e~SCC>



5. THEORY OF NUCLEAR POWER PLANT OPERATION~ FLUIDS~ AND
THERMODYNAMICS

PAGE 14

QUESTION 5. 15 (2. 88)

Answer EACH ONE of the fol lowing questi ons TRUE or FALSE concerning
the graph of Contol Rod Worth During a Startup.

contr ol
rod

worth

col d
shutdown

heat-up
complete

1% pwr

power oper at i on
%188 pwr

a. Control rod worth increases during heatup due to density
decreases of the moderator which causes longer slowing down
and thermal diffusion lengths, resulting in more thermal
f lux around a control bl ade.

b. Control rod worth decreases as power exceeds 1% due to the
ef fects of rod shadowing. Wi thdrawal of rods increases the
thermal diffusion length thereby increasing the flux around
a control blade.

c. While heating-up, rod worth increase is due mainly to the
effects of Bundle Coupling. Rod withdrawal couples fuel
cells together making their effective size larger, resulting in
increased leakage and a reduction in thermal flux.

d. Since control rods are worth more when the moderator is hot,
fewer control rods must be withdrawn to go critical when the
reactor is hot than when cold.

(444>hf CATEGORY 85 CONTINUED ON NEXT PAGE 44444)



THt-:,Gp Y Gr- NUCL.EAR PONt.l< PL.ANT OPERATION„FLUIDB. AND
THERl~iGDYNAt'tICS

PAGE.'"

9 JE=:T ION;.. i ~ ("" . 88>

Li~>l t!<~ t hre;.- t"'i "'icrmal I irni '" abserved during r eactar
ooe'-ai.... an and BTA i ..: t: he I ~mi 0: ng @andi t i an War each.

<4'@ac'r CATEBGFlY 8: CONTINUED GN NEXT PAGE f4441)



5~ THEOl»Y OF NL("LEAfx Pi NER Pi ANl OPEfiATION~ FLUIDB~ AND
l?RERl'IODYI<IAl'iICB

6!UE B "f lO-'~ '.i . ],'5 (1 .,'58>

Dug ~ ng siart~<o you have established a stable 168-second
perioo By def inst ion I,"'he reactor CRITICAL. BUlBCRITICAL
vr SUPERCRITICAL"-.'XPLAIN the difference between subcritical
and suoercritlcai, ABBUNE no startNp soUl ces al e pl eseflt.

(>k'44th'ATEGORY 85 CONTINUED ON NEXT PAGE



py THf QR Y QF N\ ICL EAR P Ql JI R PLAN f Ol ERAT I QN~ FLUIDF)~ AND
THERNQDYNAt'~IC~9

PAGE 17

(:!UE.b"l 1Of 5 ~ 1@ (2. BS)

fhr. attachect FIGURE (G'TH-7 f7) represents parameter change for a
plant 'ranee ent on UNIT TNQ, Use this figure and the
<oi lowing in",'ormation to answer EACH o+ the questions below:

lni 'ial I owe'r Level =- 188 y.

(2y Pvpass Pal"ves go to Full Open position
(a> No operator aoti on i s ta) en

The DECRE"'FE an turbine te- m <low. (POlNT

b Iile INCREA""'. 3 l I power (PQ INT '7
>

c. Th& 1N(..Rr„"AS~r in turbine steam <low. (POINT 5 and AREA 6)

d. The Df.-.C.}iEASE p> ~=-.—.sue e. (POINT "')

(0'4@5'f CATEGORY 85 CONT INUED ON NEXT PAGE f4444')



THEORY OF N<JCLEAfx POWER PL.ANT OPERAT 1 QN~ FLU 1 DB~ AND
THERf'fGDYNA "f1 (r.r

PAGE

C)f IE.S" 10"'1. 88)

CA>.';.!~.,ATE the. ':quilibri,um neu~ r on coun'ate in a subcritica] reactor
aH:e< FOUR (<f2 general 'ns given the fol lowing ini t i al condi,.i ons."

Sour'ce = 188cps
f(e f f' . 2
A&BJffE: genera~'.won P.'onsi sts of only source

neutrons and equilibr ium is achieved
B'f te~ 'f'o> lt generatl OI'ls

( f'4'ftW END QF CATEGORY 85 W44tC)



6 .
'"'NT BYS tL'~iS DESIGN. CONTROL AND INSTRUMENTATION PAGE

<2. 88)

SiAT" ~;nethci- <ti~=: <el lowina s" atcmen" s concerning the Primary
C,on< a nmen~ Iso)at'ion Sys" em are TRUE or FALSE:

t'1osY, of L.he PCIS mot.or operated val ves fai 1 closed on 1 oss
ot power (,o >.t>e val ve s

7t\E coll < a 1 nimen» i sol a,i on rese'L. Swi Cc tes on panel 9-5 must
Qe opei ates 40 maflua i i y reset a RC IC turb i ne steam suppl y
7.solat.:Ion ~

Ce Loss oi RPS t'<us A wi 1 1 NOT cause any PC IS i sol at i on val ves
J:o close.

The- T.'P q<!:,0e. tut>e ball valve wi 1 1 iso),aie on a high
~ adx c..i. g vn s 1 (jflac 1 ~

( 8'. 4: 0,f CATEGOI 'Y 86 CONTINUED ON NEXT PAGE



I'-'LAN . SYSTEi''fS DE"-"I (~N~ CQNl ROL AND I NSTFiUMENTATI QN F'ABE

~ S'0

D1., = nQ ) our shi ".". the Dr ywel I Air Systen> (DWAS) i sol ates. You veri 9'y a
Br o...c Vl i sol "'' or has no'ccurred.

Qa. < R~u, ne other si gnal that could have caused the DWAS isolation.
b WHAf'"I system, va1 ves c1 ose when the DWAS i sol at.es r

(5"kit 4: CATEBORY 86 CONTIIVUED ON NEXT PABE ff444 )



Pl ANT SYBTEIGS DESI C'N. CONTROL AND INBTRUNENTATION PAGE 21

PLJE"' ION 6 ~ 8."- (~. 88)

F o"" EA..ri Qv 'inc ~QJ I ow'ing statements r egarding the High Pr f?ssur e
Cool af~ i Ing eel:x on Sysv ef!i, INDICATE whet.hei the st.atement. l s TRUE
or r"'A: BE, and EXPL.AIN your answer.

1n the
dul" i ng
sl gnal
even i<

event low HF'CI bo< ~ster pump suet.ion pr essure i-s sensed
HPC I sv t em oper a'ion, the turbine will trip, and the
must:, be manual ly reset: before the tur bine wil 1 restart..

xni<i at,iun si gnals are st.ill present..

Upon a HF'Cl system > sol at.ion due to low steam pressur e, the
syst em cannQt. !" es<'F t un'4 i 1 the pressul e I ises above the
sol a'on setpoz nb and the i sol ation signal i s reset..

c.
1 1.'X 1 1

'„iQLZi~g ! p

HPG'.: turb: n~-. trips due to an nverspeed condition,
res~ -.'-..'-c. when the screed coast.s down t.o 1 ess 'than

CATEGORY 86 CONTINUED ON NEXT PAGE



6. PLANT BYBTENB DEB IGN. CONTf".OL.. AND INBTRUNENTATI ON PAGE

QJEB f I Qk $ ~ Qc ( I ~ i8)

A;.or ~ L!vr ay 1 inc Dr '!ass insi c',e the shroud.

<JILL. the break cause ar al arm ' the control room
( YEB or NQ>
".-'k~.5)

b. H'!M w]12 the brea!; at"<ec'.. core spray performance for
"'.ha L 1oop'.-" ( i. 8'r

<4'k'.0:5'5: CATEGORY, 86 CONTINUED QN NEXT PAGE



P'NT SYSTEtiB DLS16N~ CONTROL. AND INSTRUNENTATIQN

QU:-.'.:.'1 1-'..'lh b. ("" (2. 88>

Th" ";",.".) i.; s.est<:~, i s in aaer-,v,. an an your shi ft ta demonstrate
ape< cial 1 1 gv fat Bchn) cital Spe I i ccttians ~

cl ~ DEBCRIbi what a"cur ta the RCIC svstem (campanents) if
Y ec~'or lvc3ter 1 eve1 e>:c Beds ~i4 i nches ~

laui-iaido reactar va er level condition occurs after the
( igh 1eve1 candi tian de.-:cribed in part a. aLiave. DESCRIBE
the aper~itor actions required ta permit the RCIC system
v..a respar v ta this la<a-1am leve1 canditian.

(44k,f ~ CATESORY 4~6 CONTINUED ON NEXT F'AGE f4'440)



*. F'LAN I 3YSTEt'1S DES lGN. COIMTViOL. AND:fNBTl~Ut6ENlATION F'AGE

QUE~T '.OI4 6. 8& (2. Bi7r)

Fc .. she Rod 'i. Io" k Norii d'or (FABRI'I), ansse.- EACH of the fol lowinq:

WHAf adverse condition is the system designed to
pr-event'nen

the t'ieter- Functi.or: C~i.tch on the Rack Panel 9-l4
Pleter Sec i on i s i n the "co int" position, WHAT are the
" ini t s'-'he and> cat io, on the meter arid WHAT can be
ca) cula+ ed by uti li .ir«..> the indicated value'7

< tlat ft CATEGORY 86 CONTINUED QN NEXT PAGE ff4 f. t )



I- ANT SYSTEMS Dt:.SI BN, CQNl tiOI AND INSTRUMENTATIOI4 PA(IE

QUL"'." ( l iit4 e . 8'i'~'.. 58)

i I' f;-

IIA It

act ~

t.he

I-.! an;: = " i=rat inc~ a: l88". vower and 188/ rare <low when the
.'Law converter outpu". Wailer to ".era. MATCH ~rom calumn B the
an that wil'>list < or earh trip functian in Column A gi ven
aoove cof ldllt i QnL- ~

NOT:-': REF'S(1NSEV t IPY B= I.: S 'll MORE THAh. ONCF.

COLUI'lN A COLUMN B

I~ II-'Rt"I Hl, -Hi tl'tet mal

L. "r. AI"Rt", H~ -Hi thermal

c. "O'PR,'i I I:

o ~ l" A/ Rl i

Rnd Bl act:

Ha 1 < Scr am

~ ~ F'ul 1 Scr am

4. 14one

e. "L'f-"IitlHi -Hx neut:ran

(ff444 CATEBORY 86 CONTINUED ON NEXT PAGE



(~ PLANT BYBTEYB DEB ICiN CONT ROL AND INBTRUNENTATION PAQE >/q

(2 Pgs

i I 'T <our (0', co sa> t ions that wi",.I initiat e the annunciator
~~RP:.." ATU TROU~~Lg." on PafleI Q 5.

($ 44'0<: CATEGORY 86 CONTINUED QN NEXT PAGE

f4'@fan)



F„ Pt ANf BVBTEMB DEBIGN. CONTROL AND INSTRUMENTATION PAGE

(2UEBT l'GN 6. 8-i <2. 58)

: ear'o" st-;rtu>> of Unzip. 2 i:; xn progress. The plant is operating
ai xi..", n the process o0 power ascensi. on to 188'/ Rated Thermal Power.
The Mode Bwitch ha" just been placed in "RUN" and the following
equi pment 1 s ou1 of servi ce:

Con(Jensate Pump
CRD F'ump b
APRM E< Bypassed <FAILEj) DGliNBCALE>
Ri~CCQ Pump C

A RED Hi,-Hi/Inop )ight suddenlv illuminates on the apron section
o~ Panel 9-5 %or IRM H. A check of Panel 9-14 determines a NHITE
INUP light x s'.i lumlnated <or IRM H.

I,

Anew 'r EACH of 4 he 't ol I owing wi tn regards to the above si tuat i on."

a. LIB'i thre (3) causes Fvr the indications on IRM H. (1. 5>

b. BTvTE what a n:oo =",-'~c traps should occur . JUB fIFY your
If"sponsp ~ < l. 8)

<f4fWF CATE( QRY 86 CQB.TINUED ON NEXT PAGE >k4>kkf)



6. Pt AK~T S>STL,"i'= DESIGN~ CC!NTROL» AND INSTRUMENTATIQN PAGE 2U

~ ~

PU« ~OH 6 '8 ' 5(~~)

Anc~we," EA w o"' nL'o), 1 owl ng gi van

LPRI"I Leve j ."

the below data for APR(1 Channel C:

A E,' D

fx o ~ o'F LPRt"ts assi g neo:
o~ LPHAs bvpas=eo:

a. Iv APRt] Channel C selec(or switch or> t.he local (back) panel was
placed to the COUNT position, STATE the e> pected meter reading.

b Based OIL the'bove 1 I 1+or mat ion, STATF,. whether APRN Channel C i s
operable or ~ nope. ab).e.. JUSTIFY yc!ur response. (L. 8)

(!",f fW. CATEBQPY 86 CONT1NUED ON NEXl PAGE f.'444'4)



6. PLAll7 SYSTEMS DESI GN CONl RQL AND INSTRUMENTATION PAGE 2e/

QUEBTi'i"" 6. 1 ) < I . 8~~}

Unl t ' s ol«!~" c~; 1 nu at i88/ Raved Thf?[ Aial Powel wi t'h 'A" 4 eedlrla .er 1 evel
cor tr ol sel ec"ed. A1. ot:her controls are in Normal/Automat:ic. A fai lure
in a ." eactor vessel 1 eve) {lar, oN t aflge i nstrument has occurred and resu1 t ed
in tne ko).lowin9 r elated trips/xndxcations:

'<EAC Vc.,BBEL 4)AT 6 R LEVEL l OÃ-LQM CHAN A ANNUNCIATOR — OFF
REAC VEBBf L MATER LEVEL 'N-LOVJ CHAN 8 ANNUNCIATOR — QFF
"A" NI» 1 eve1. indirat.ion reads at. MINIMUM'('( "C" NR 1. eve 1 ndi cats ons read at. MAXIMUl1
REACTOR NTR LFVEL A ABNORMAL ANNUNCIATOR — ON
F ec.dna" er' l oa i s at, ZERO
rv>o char ne1 s o~ Level 8 have TRIPPED
Qne channel ov l..eve1 ".'as TRIPPED

BTAi= xhi ch NR 1evel '.r an-mitt,er ha Wailed and STATE in <which direction
nas fa'.; 1 eo (H,'l;i'~/LQfiJ..

CATEGORY 86 CONTINUED ON NEXT PAGE 0444 f)



Pi ANT S YS ( EMS DES I(."N CGNTRGL AND INSTRUMENTATI CJN PAGE ~(!i

(:;!UEST l.')N 6. 12 (1. ~iSJ

Arete 6A(.",'~ ..>,'he 0'ol 'w> ng r egards ng the Reactor Protection Systen;
(RP4» 0 or Un>

STATE

terre

a).ternate source of Power to the RPS bus.
( !F SPE:I( I "'( IN(..LUDE VGLTABE AND BC)ARD NUMBER)

I "1 two ( "') ) I i s ~""") oc ks assoc i at ed wi th thi s al ternate
oowet" 5L(P jr I Y'r (l. 6»

(t)k4.ff. CATEBGRY 86 CONTINUED GN NEXT PAGE



6. PL" luT BYSTEt"S Df. S JGN. CONTROL AND INSTRUl'lENTATIQN

(1. 58)

A;,=we~ FACi"i o'he -.'oI I owxni~ wit.h regard t.o t.ho Sour ce Range
I~iona "or s (Sf l'<:„'"

a. STATE the t»o (2) permissives that must be satisfied before
an operator may wil.hdraw the SRf'ls without. prod icing a rod
t>3 oct'i

b. DESCRIBE <:he indi c~. t,i ons ava" 1 abl e to the opet a'tot on
f.aneI s ~~-5 and 9'-1.'liat i gni<y the SRNs may be withdrawn
w'thout causing a rod bIocl;.

CATEGORY 86 CONTINUED ON NEXT PAGE f4444)



PLAN f SY.i i'EMB DES IGN CQNTQilL. AND INSTRUMENTATION PAGE

BULB i'1<.)fi

Ansi =r EACH oi the .fo22owing with reoard to the 2 Sv Unit and
Plant DC powe> system:

'i 1ST three (-'> major types o5 loads supplied by this system. (8. 7'. >

b. EXF'LAIN how =; r e' abl e so iree o-, DC power is maintained to
~ «ese lac:.ds. 1NCLUDE ALL NORMAL. ALTERNATE l!( BACt'::UF'OWER
BUF'PL IEB AND ASSOC IATED COMPONENTS ! (l. 6>

EX~'t AIN wt.y DC power ] s pre% er r ed %or these types o% load
(other than %or i')proved reli.abi 1ity> .
O'." SF'EC 1F" IC ', THREE REGPONSEB REQUI RED FOR FULL CRED IT! (P:. 75>

(fttf% END OF CATEGORY 86 >k4tet>



7. PROCEDURES - NORi'NL~ ABNORMAL~ ENEFiaENCY AND
RAD 1 OLDE 1 CAL CONTROL

PAClE

QUE,"."T; C.>. 7. 81 5 z.' 8Lr )

En:.r Y z nto a r~lC"i< RADl AT1ON AREA i s r eguired. To complete the task, the
operator wi 3 l receive an estimated 78 mr em whole body dose. You have the
Wallowing information on available operators. Time constraints will not
pet mi t author i: ation of an incr. ease in adrnini strative limits. NRL For!n 4s
are on "ile unle '.- o herwis-.': indicated.
STA ~ C /our REI 3 ~ONS 'for accE pt 1 nr ol ' e j ecting each Dpel atot lot the „1 0'

Or 'ERATGi~

SEX male male 4 emal e mal e

)8

leak L.XF mr em 8 mrem 5 mrem 98 mr em

C!TR Ck.' l~>I:! (:!r em 9'58 mrem 435 mt em 5 mrem

AN>'X< mrem 7r~8 mrem 758 mrem 2588 mrem

L iF"E L,XP i)5~~78 mr 'em 2725 mrem 18858 mrem

Remarks H~ story
Unava 8 3 atl 1 e

months
Pregnan
Signed Prenatal
Document on File

(ff8a'A'ATEGORY 87 CONTiNUED ON NEXT PAGE 4'44k:0>



7 PROCEDURE~ - MORI'1AL, A"'NOQNAL FMERGENCY AND
;iADl OLQQ: i"I'I!. QC!Ml"L':L!i.

PAGE

4!UE>Tl,"l!i 7. Fi'-* (1. L?i')

Nfl 7g" U'l i '» op.- I- z",. i ng at 98/ power, an 0< i'as Hydrogen L H-23
Hl gh .laI' i s recei ved. E<oth Hyorooen anal y='er s indicate a
Hydrogen level o< '" 5. 3/. Which one o~ the following responses
mos .. ccUt at e) v I.el I ect!- the pI oper coUrse o$ act i on yo I shoul d t.ake"

«:( ~ C..han."..c over to t 'Ie a) KeI flate Recomb i nel" ~

Change aver i..o the

Alternate:e

Ovf Gas Train.

star: an additional Si)AE to assist in Condenser'--" removal.

manually ':.'r.am the I"'eactol" ~

(I!.4t8;$.'ATEGORY'7 CONTINUED ON NEXT PAGE Ct444)



t

7; PRO'i)URE.'; — NORMAL ABNORI'1A'MERGENCY AND
RAD I GLOB I CAi. CGN,"RGL

F'ABE=

QUE;:.T 1GN 7. M (2.,":(8 r

Thf= o) 1owinf; p»." a(rieter char(of=" / annunci ators are observed
by tne reactoi- opor ai or ".

RBUCN temperatui'e Lower than normal
RBZCM Sui ge Tanl: HI Level alarm

(No other alar ms present)

a. 'HI("H one (1) o< the fol lowin4 malfunctions would most
1 xI;elv caus<.- t;iese i.ndzcation..: (1. Pi)

Raw (."o(:] xng Mat(-:-.i- leal". in the RBCCN Heat E):changer (s) .

Reactc, Coolant lea!'. intro RBCCW vi.a NRHX.

F*'uei F'fool i,.ooi 1 if Svste((f leak fi Qm RBCCN.

RBCC(i'~>-",(:eu=i Va'e (~ x 1) val ve) 1 eak

DMED- Hc:-~l. E~< hanoei- I ea}", y nto RE(CCg.

b. l IST th!"ee ('"') .af "i.hf:-; conditions/circumstances that will
cause t he i so? at i on Yal ve to (ion essent ial equi pment
(i'IOV-46) to automati cal 1 Y close.

(1 5)

NOTE: IlE SPEC IF) G AND INCI UDE SETPOINT VALUES

(f4'41k, CATEGORY 87 CONTINUED GN NEXT PAGE



7. PROCEDURE,"'"' NOR('IA(, ~ ABNORNA'. EMERGENCY AND
RAD1O'GI(.;A! C(:INTR(JL

PAbE ~&

QUE~ 71 Ci(i 7. 8~ (... 883

A Reactor Startup ' in progress on UNIT 2 when the operating
CITAL I-"<mp tr x ps on motor ove;"I oad. The Backup Pump i. s under
re-!acr and is e~:peeled to be operable within 05 minutes.
The gaol ~ owi ng ini t.i al condi tions equi st.:

React Gl PowE;! .- 2(D /i
fiear tc!r r"'ressu! e ---'18 psxg
Cr.arg; nc! i@at ~>r Pressur e =- 1498 psig <decreasing slowly>

ACCUIH I i gh~, on f-ul 1 ( ore Display Illuminated

ANSWER FACI t real '. ho f ol 1 owing quest ons TRUE or FALSE ~

a. A ilanual F~cr '.!! '. s r ec(ui red i 4 React or Pressur e drops below
&&i! psi i> ~

A l'ianua" &( I" rim 1 s "~.'".'('}ulred 3. 0 h hal ging Water Pl essure cannot
be main'~a" nc.!.- abovr; '3 418 ps@ g.

c. A Narlua] 5<'r «':!!< j < r egu), 'eo i;"" ~~8 Corltrol Rods ! ecei ve High
I empel ature al.arms wx th a Low CRD Water Pr essure al arm.

d A r annual 9cr am i s. r equx." ed i<'ne backup CRD Purrip i s s ar ted,
('"nar ux ng VJ. «:e..r- Pressure i s 1~88 psi g, and a second ACCUI'l alarm
coriies in due '.o lr~W pressure.

(f4ki4: CATEGORY 87 CONTINUED ON NEXT PABF f!I:kff)



PfiQCEDUREB — NQRM!AI AE3NQRMAL EMERGENCY AND
Rf'lL'!I QLOG1! I'<L CQftlTBQI

(2I.II-;.= f lU!i 7. (" = ( I . 56)

Answer EA'lh a< the fal 1 awi nc quest i ons TRUE ar FALSE
cancernir g Fue. f)andi in@:

& ~ fA Rad Bl arI'i I 1 be inserted i f "he Service Platform
!!ei 5 i' e.n~ef! wit!; th"-. I'le."e 5w:itc:h in the Shutdewn
g'a ) Ei an ~

b. f> I/M Plat i s used to predict the number of bundles
fleeded to pf oduce rri t.i, eel i ty.

c, Ref uel 3'n$ ,,!'r 1 f ic'l 5 cia 'e t he sing 1 e and anl y means of
pf at Bet i all r3fjc'Ai fist Bf'l inc)f iver ten cf i t; ical i 'L'y during
r ef uf-hl 1'>",i operant,i af's

L gJE

(044$ :4 CATEGORY 87 CONTINUED QN NEXT F'ASE
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7. I~POCEDUI.".E: — NORHAI ABlsOI(MAL El'1ERGEN..Y AND
RADEOLOGTCAl COI'4TROI

QUF'; I,'ON 7. (her (1.
5(?~,'nswer

EACI-l o.'- tne Vol 1 owz ng quest.i ons TRUE ol FALSE
concerning procedur al 1 x mi..tat:x ons applied to squirrel cage
indu" t,i on and synchr onous mot.ors, 28$ tiorsepower and 1 armer".

a. The numbers o f'.t a ts snoul d be I;ept to a minimum since
~'h~; live r'7 a mo'~or . s aW+ec ed by the number of starts.

b. A moto sha 1 be 1 1 mi ted to two ( ..) st arts i 5 successi on,
coasting t;o rest. between s"arts, i< the motor is initially
at noY mc(l opek a'l l ng I enlperat uf e ~

c ~ Foll owin(~ a motor st ar at. normal opera" ing temperature,
tlute motor snoulrJ ve allowed to coal %or appro>:imatel y
;.P2 fI(inut.e~ IJI1'.I 1 F. t unn' .'l ', I Io 1 oad be'Fot e an addi t i anal
res~ ar'l 1 '= -:.' T.emp'Led,

(fi$'4«:f. CATEGORY $7 CONTINUED QN NEX1 PAGE 00444)



7. PROCEDURE ' IMCIRINI.. ABNORYiAL EMERGENCY AND
RAD1OLOG I CA CON1 RQI

PAGP "c,s/

6;.UE,".'7'Ot'. 8?

Answer the -fal 1 awing question r egar ding EPIP-2 (NUE)
by F1LL. ll~iG 1N I'HE BLAtuI~B.

AVter an event ~. s decl ared the ODB shal 1 be not:i E i ed
wl '('

> 1 n

The SE/BED sti il 1 riots:y:.he NRC immediately or within
2 bv usl iig tteey

Reana) vs' a< ';hs cui ren» si t:u8t't.i on wi 11 be done by the
„4 at 1easl; evei.y 5 or more kr equently

i~ rand.:lions w~r -ant tc'etermine i< the NUE should be cancelled.

( f 'n' 8 4 CATEGORY 87 CONTINUED ON NEXT PAGE >I' 4 lk )



7. PROCEDURE& — NORMAL. ABNORMAL~ EMERGENCY AND
RADIOLOG)CAl CONTROL

F'AGE 48

QUES; "ON 7. '"F~ (2. 88)

LIST ei.gl>i. (Bl d. feei-eni indi caiions thai should be observed
in ho Contr ol Room following SLC initiation.
NOTE: DC NO> rl!C> UDE REACTOR RO<~ER OR PRESSURE ZN YOUR ANSWER

(0ff:):k CATEGORY 87 CONTlNUED ON NEXT PAGE 4$ f4i)



7. PROCEDLIREB - NORMAL„„PE~NOR!IAL EMERGENCY AND
RA&IOL.OBICAL„CONTROL

PAGE cf 1

QlJEOT"; QN 7. 8"~'1. i8>

Answer EACi-: o» use Fol l owing questions concer ning EQI-1."

a. LIST the cond'ions under which SL.C injection is mandatory.

b. Permanent disaL'i3 ing»f ADS i s required when Reac tor Shutdown
cont i ngcnt upon S'-C (A . AS condi t ion >, because core damage

could occur. SFATE two (',> methods oF causing core damage
ADS ic allowea to actua".,e.

(8. 5>

(1.8>

(f,ff84 CATEGORY $ 7 CONTINLJED ON NEXT PAGE



7'. PROCEDURES NORMAL. ABNORMAL EMERGENCY AND
RAD IQl OG s'CAL CONTROL

PAGF 4~2

QUEST" ".". "/. l4

LIST ei atilt. (Gl ini t.i al oper -.t.o. act.i ons tu be t:at:en when
Control Rood abancJonoent i ~ requ red ac: speoi 5 i ed in 'emergency
Pl ans t'lanual Si >: (EPM-6) .

(fk:s.x:t CATEGORY (7Ji CONTINUED ON NEXT PAGE 0'tits>



7 PRQCEDURES — NQRI!AL. ABIWQRI"IAL ENERGENCY AND
I,ADJQL QG JCA'! CQI']TRQI

(!,UE'=1 lCIN 7. i i ( l . 58)

L IC~T si >: (s) C( ND3'T J QIANA «ni ch must be met to trans'r the
Reactor Node ~ Bait:ch to the RLIY po-ition as required by
GQJ lSR~-l ( JntegI" ated Pi. an'peratx ons) .

(f0&:w CATEGORY $7 CQNTINUED QN NEXT PAGE 04040)



i'ROCEDLREB -- NQRNAL> ABNORMAL~ ENERSENCY AND
RAD I GLOB ICAL CONTROL

PABE

GU~B~ 1'.!b.

LIST two (2) sy!~tems thai r equire tagginq prior to entry
i nt c the Pr i a!ary ContailllTient. INCLUDE in your answer t he
rec~uz red status or position oF the system.

(0'45'00 CATEBGRY 87 CONTINUED QN NEXT PASE f41 f4)



PRClCEDURES — N!RMAL. ABNORMAL. EMERGENCY AND
RAvLOLOClCAi. CONTROL

9!UE=iT ) OM 7. |." (".i. SB>

Opel" at i ng lns< rue t) on No. 2 < " fiHRSW " requi res that anyt i me a
RHf"B~ »eat e);changer is place!" in se!"vice the chemical laboratory
takes a sample every 4 hours to veri%y compliance to iSCFR28
r elease r ate limits.
EX~'LAI!'~ NHY xs 3.t necesbal'y 5 Qr the chemical laboratory to conduct

rou '! e sa!!1f. l in, 'fQl'e! i 7 l ca 1 on of compl i anc( to lSCFR287

(<0"4'i'5: CATEGORY 87 CONTINUED ON NEXT PAGE f4W4f )



g. Pfjggg)/RES — NOFiNAL.. AE~NORNAL.~ ENERBENCY AND
RADI OL.OB1CAL CONTROL.

PAGE 4c~

GiJES1'O'j 7. 14 (1. 88>

EOI-"", "Contai nment Control ", states in step PC/P-1

Operate SBBi and Containment Atmosphere Dilution
to vent as required only when the temperature in
tne spac:e bc x ng evac:uatc~d is bel ow 21$ DEB F...

EXr 'IN WHY the Prs mary Containment is not vented
at temperatur es above 218 DEB F.

( f4~ ff CATEGORY 87 CONT INUED ON NEXT PAGE ff444)



7. PROCEDURES — MORI"lAL. AE<NOi~l'IAL EMERGENCY AND
RAD I GLOB ICAL CONTROL

f ABI-. 47

QUi:-."" i".. QN 7. 1," (' 88)

EX~I BIN t, ie t''RSG ' Ql I eeet.'4i flO 8 Scl 'c3ffl 85 SQQn B~~ pQSB1 bl e
ae ~t. ated in 601 188-11 (Reect:ai- Scr~<m Prncedur e) .

I4OTE: SET F'0 I NT REQUI. RFD FOR F. UL L CRED I T

(y:Fk<:4 CATEBOR'( 87 CONTINUED ON NEXT FABE k>k44t)



PRGCE l>UREG -- tuQFiMAL ABNORMAL EMERBEN4Y AND
RADIOLGBICA'ONTROL

PAGE. 48

C!UE'~,, i~'; ('>. 88>

A sinai,e Recirculat.inn Pump trips while aperat.ing a'88 'j
pQwe! I n aut,c)ma~ c cQflt.r(:)I ~

C% ~ STATE t.he immedi at:e act.inn { > that, shaul d be per% ur med an
t. he F(UNNI NB F UMP,

b. EXPL.AIN SHY the Runny nq Pump speed must be reduced ta ( 58 /
Gg rat;ed speed prl c>t t.Q si:ar | i ng the Idl e pump

(4fffC CATEGORY 87 CONTINUED QN NEXT PABE



Z. PROCEDURE::. — NORNAl . ABNORI'NL~ EMERGENCY AND
RADIOLOBlCAt. CGNlROL

PAGE 49

QUESTION 7.' < l.,nP~>

Dur>nr, Shell Warming o< the Nigh Pressure Turbine, the operator
-hould maj,ntain the ls: Stage Pressure between 68-189) psig in
ace.o~ dance wi tl > OI 47 s) nce a Reactor Scram woul d occur if pressure
beca'rir. > ].42 ps: g. EX>LAlN WHY this would 'initiate a Reactor Scram.

(fCfC4 CATEGORY 87 CONTINUED ON NEXT PAGE



PRQCEDLJRES -- NQRNAL. ABNQRNAL.~ ENERGENCY AND
r~ADIQCQGICA CQNrRQi

PAGE

5'2UE.

' QN 7. lQ ( 1 . 88)

Diesel Generator Fast BLarts should be avoided during the time
period of 1-; m nu"es to .~ hours aF er Diesel shutdown, acrording
4 c f~c P.s

a ~ :.=.},'PLAIN the reason for ihi s precaut i on.

E«-x e4 l v DESCRIBE Ule met. 1od bp whi ch a Di esel Gener afar
should oe.started durina inis time interval and Wr om where
i s. woul d b6! sE:al t ed <

(4444k, END QF CA1EGQRY 87





ADt I1NISTRAT1VE PRQCEDLJRES CQNDITlQNS AND LINITATIQNS PAGL;

5'UEST

1QN 8„81 (1. 88)

lJMJC;,: Qne ( J ) c~v'he <ol) owing scenarios would re ul t in the assumption
that the FL(e'! Cl adding Integf"ity Safety Li(nit ok the Unit. 1 Technical
Spe~cz «'.cations had been B>:ceeded 7

Reacto( powef I s at 42/ RTP; the mai Il tul"bine t( i ps dL(B tQ
an EHC (ralfunct i or!: t.he reactor SCRAPS on HIGH PRESSURE; the
BPV's cont( Ql pressure thereafter.

o ~ Reactcr powr ~ is at 78'/ RTP' stBam leak to the Drywel 1 occurs
and Drywel 1 pres 'ure ri B: the r eactor SCRAPS at 1. 85 psig:
HPC I aL(KQ actL(at i Qfl does flot occul but maflL(al st art i s
sucoe sWL(l: the reactor is brought to a cold shutdown condition.

Reactcr is in Star t-LJp. at 12/ RTP; power is increased by rod
pull ", t: he react:or SCRAPS at 1'".. 5/ power, by APRI'I'; level and
pre."ssur( a '(~ mai ni,ai ned by normal systems (or the pl ant sta tus.

gf ~

imF«:

The rea to( ": at 1 8/. RTP: 1-1 /2 BPV' are Open . in preparat i Qn
6'ol'L(I"b). ne waf mL(p 'ontr ol 1 er <ai lure redL(ces pressuf e to 875
ps j Q ''lSI'E' cl Qse reac to( SCRAPS''evel afld pt essul e ai e

rft .<i. nL d by normal 'y tems 4 or the pl ant status.

(44f4t CATEGORY 88 CONTINUED ON NEXT PAGE 44>kent)



g. AD~INIB I RATIVE PROCEDURES CONDITIONS AND LIMITATIONS P ASE, 5'-".

QUE;'; .';(..!.'0 O. 8"'. ( 1. 58)

Vi<x) e actin.~ as the Shaft Engineer. you encounter circumstances
-ha".. a~ e not -pecifically addressed in Technical Specification-,
whi cr< esul t >.n the ~ inabi lity to satisfy an LCO %or the EECN System.

NHICl'. onc (1) oE the

gaol

lawing statements i s NOST CORRECT ~

(CHO(~BE ONE STATEMENT)

a. An orderly shutdown shal) be initiated and the Reactor
olaced i.n the Cold Shutdown con'dition within 24 hours.

b Not i 'f y the Un i t Super i n t endent and request a 1 echni c al
Spec 1'f 1 cat I Gl1 1 nterpretati on

c T se Reactor may remain in Qpel ation for a per i ad not to
e>'cee 3 7 days( at w 1 x ch time 'the uni t must be i n the
~'Io ~ Bta!'<dby ( only t l one

d. Shutdown the F e..a<.tor within 6 hours and be in the Cold
Col'ld) tlon wi thx fl Si)

hours''40

f0'k CATEGORY 88 CONTINUED ON NEXT PAGE f4444)



ADrilNISrRATIVE PROCEDUREB CONDITION" AND l IMITATIONS PABE

GUE'-' ION B. 8 ~ (r'.,iB)

~TCi'"&, Whether a r<adX at i an IrlOi I', Perrni t, <RPJP) i S " REQUIRED
or " NC~ RE~!UIRE<' for EACH of '~he sx i'uat,i ons qi ven bel ow:

a ~ An eihpl Qyee wx I ) need t„o wor): in an area having airborne
i"adxoact.ivi ty o~ I / I'1PC.

b. Lv'or <." wi I I be dor<e i r< a oesx gnated " RADIATION AREA

c. )Ao "l; is i=o be done in -an at ea with 1588 DPN/l88 cm2 loose
sul 0'ace c.orle'.alnl r<at;lo l ~

A rad: ologx-a'ur vev inside a Contamination Zone will be
per ior'mec. wh x I e <St atld1 I lg ou s 1 de t:he Zone ~

Tr" ash ar>d protect,ice clothing will be removed %rom a
C('>n<x.<>m< nat o'< Zo<n . whi i e standing outsx de the Cont.'aminaii on
Zo<-<='r< the-, steno< .'ad.

CATEGORY 88 CONTlNUED ON NEXT PAGE



ADI ( Il(IiSTICK I 1 LlE PROCEDURI:-:B. COND I T 1QNB AND LI I'1 1 TATIQNB PAGE

DUE'"'1 1QN 8. 8~(

Ans(~er EAI.,H Q~ the "ol 1 owi ng quest. i ons f RUE or FALBE-.

.ce CO '1re ProtecLion System shal 1 be QPerable wif h a
m1 n1 mLI(f( 0 F !Lc( / ( . Tal(k ) 1 n st.ol" age Llnlt S 1 ~ 2 and < ~

b. IW CO2 fx(-e prot, ection is lo-t. I o a Cable Spreading Room,
a continuous Fi('e Match must, be stationed until it is restored.

c. Rea(.:-d'or. (~pe(-aiion may continue with the High Pressure Fire
Protection Bvs'.e(f( inopel-able, provi ded patrol ling Fire Ilatches
with Port:atoll f= +ll e e()L(iPmcefit al e available to Pa'carol all
areas f(QL(r1 Y.

d. During R.;~:-.(.'. to( Qoerat,1 ore. wel Cling i s permi t. 'ed in the Cable
Bpl eading Rooffc, p"'Qvl deo c":( con c.'1nuous F1 l e ('3a'hach 1'= s'tat:1 oned

) mf ceo1at.e v1(:.ini ty wnere the worl i s in progress.

( ff8: 0, w CATEGORY QIB CONT I NUED ON IBEXT PAGE 0 0 0 4 lI')



6. ADt'lIN ISTRAT I VE PROCEDURES COND IT IONS AND L I N ITATI ONS PAGE 5

QUEST I ON B. 8 (2. 88>

Answer EACH c-. the 4 al l awing quest i ans cancerni.ng BF l4. 25
(Cl eat ance Pl acedul e) e

a Cl eal ances an pl ant equi pment shal 1 be i ssued onl y t;o those (8 ~ 5)
people who-. e names appear in the I , which is
app ~ oved by the .. (FILL IN THE BLANKS)

b, EXP! AIN the pr avisi an +or performing shor t-ter m Emergency
t'iaintenance i< the war kers are nat authori "ed ta hold a
c earance. Saccxfically adclress to whom ~he clearance is
issued ancl wt|at 'emal ks are I equi red ~

c. Nhat i. s a 'R(3UND D I 5(;

( I. 8)

(8. 5)

(e~.~.Ze CATESORV mS COt TINUED ON NEXT race eeetX>



B. AD'."INIBTRATIVE PROCEDUREB COND IT IQNB AND LINICATIQNB

QLlEB I>'t„p, 8< ( l . Bi~~)

AN-ONE..r( >=~".C~( o» one <ol lawing questions by FILLING IN THE BLANt B;

Th.",, flea"for shel 1 be shui,down i 5 Ph i s l ess than I or
greasier tt~an 2 for a 24 hour period.

b. A'"i.ecAAl)
c:<op) 'p'

>)
l )

ng v ates > 188 88'' L b/hr. ( he kal lowing 1 imi ts stl&11

Candu''.ivi ty (umha/crn 9 25 Deg C)
Clslo~ ide (ppm)

CATEGORY 88 CONTINUED QN NEXT PAGE 444$ :f )





fB. ADNIN1B"R"TIVE PROCEDURES CONDITIONS AND L.IMITATIONS PAbl-

(;.UE'".T I .Jl'; 8, 8 r (2..'rv )

Ar: 0='e-aiba I x y rest i c'anducted an ~ < «fety-rel ated systerrr, <al lawing
ihe 1 n$ %.81 1 cat.i al) a5 rtn c3ppt aved Qadi 5 I cc~1' Ol I LIBT (:ht ee (3) eepar eqe
c, i 'ri.a which u>t uld pr"a -edu<'lly require that: a TEBT DEFICIENCY
ae i r x i at.ed (documented�) .

(4'k:4t4 CATEGORY 88 CONTINUED ON NEXT PAGE



8. ADMINIBlRA I'IVE PROCEDUREB CONDITIONS AND LIMITATIONS PAGE 5(»

QUEb i I ON &.'. i>n ( ~ . SR)

B~ own"' Ferr'y Bt anaard Prac"'x ce 12. 17, "Admini strati ve Control
<or Plant Operation," establishes pl an'olicy for t.he control
of cent ainmen'~ isolation and sa< ety systems during an emergency.

a. STATE the
evaluate.i.

on which must: be made prior to resetting
a Primary Containment isolation.

b. LIST the t«o (.i:> condition which allow operators to override
aut.omat.i c operat.i ons nf engineered safety features.

NOTE: DO NOT CONFUSE THIB NITH THE GUIDANCE FOR MANUALLY SECURING
AN ECCS SYSTEM.

y,b(~.
(1. 5)

CATEGORY 88 CONTINUED ON NEXT PAGE iffy'40)



8 ADNINIBTR~„TIqE FROCEDUREB CONDITIONB AND LINITATIQNB PAGE

5'i'IJEBT

ION B. 8'i ( 1 . ';l8)

Uni ( 'J, Teel ln) caJ Bpeci '6 I cati ons speci 'F y Pot REACT I'VITY CONTROL

sur"5icxent number ok control rods shall be oper-
able sc aha" the cor c could be made subcritical in the
most r eactive condition during the operating cycle

LIBT the thr ee (~) c ondi t;ions/assumpti ons whi ch are used to
veriiy thi.s "Reactivity t'largin" (Adequate Shutdown Nargin) .

(44k f5: CATEGORY 8S CONTINUED ON NEXT PAGE 44~0 0)



ADl~ilN)~~ CRAT I VL PROCEDURES. COND IT IQNS. AND L I!'1I CAT IQNB PAGE 68

GUC=::! I QN ( I.'.5(".)

'-TAT".-;,he e>~;; (6) I:EtiE to be recorded in the daily journal v!hen thc
heacior x <.- oec) are>d "cri t:i cal" dur i.ng a Reaci or start up in accordance
oui t h BP '88-l.

( l>W''<',f QATEGQRY 88 CONTINUED QN NEXT PAGE 0 0f44 )



f3, AD!6INlSTRA rIVE PROCEDURES, CONDITIONS AND LIMITATIONS F'AGE 61

QUE,ST 3,ON 8, 1;, (3. 88)

Yau «"lav..-. Q u ~ i. assumed thc 888(~-8888 (~/2:~/BB) shi f't as the
Ul~«l i' Shift. Engineer-. Ihe plant. is oper ating at 188 / power-
with ",8 / care flow and the following equi pment out of service:

Dat e QOSi

SLC Tanl; Remote Levei Indication
i.(HR Servi cc. llater F'ump B2
RBC W i"umo C
CRD Pump
Cor"e Si.«r ay System I Ronm Caal er «»

L',ore Mar«i tor
Turn;, ng Gi-:.ar i"ioio! (Ma'!! Turbine)
Conderisa(. e Puma A
RHr I-'umo 3C

82/25/BB
85/28/BB
83/12/88
82/2BIBB
8 ~/1B/SB
82/85/BB
8 >/15/88
82/85/BB
8</14/BB

Answer EACH c t."ie ~ol)owing que:tions based on the above informati an:

a. l IS f the;: ii. oi service equ. pmerii which should have Limi t:ir>g
Conditions for Operas ion (LCQs) IN EFFECT and STATE the LCO and
CURRENT SURVEILLANCE RE(!UIREMENTS that must be per farmed fnr each
per Technica!. Specif i nations in order to allow continued operation

rl these condi Ul ol is ~ (1. 5)

b. SlATE haw l onci the Reactor may remain in aperatinn i.f NO repairs
are < nmpl eted. (8. 5)

c. While perfarmina the RHR quarterly ful l flow test, RHR Pump 2C
is declareci inoperable. STATE the Tech Spec requirements
Cancer ning plant aper.ability. (BE SPECIFIC AND REFERENCE THE
lECH SPEC BE liNG APPLIED!> (1.8)

NOTE: APPLICABLE TECHNICAL SPECIFICATIQNS ATTACHED

(!i'f$ 8:8: CATEGORY 88 CONTINUED QN NEXT PAGE !)'0'444)



8. ADMINISTRA1IVL PROOEDUfiER. CC)NDITIQNS~ AND LIMITATIONS PAGE

6.".'LJEST

ION C. l2 ("='. 88>

J3" !GRIFFE",.he i cur (<> standar cis (i. e. syiiibal s/colnrs> used
i( iiiarklng TEMPOfiARY AL I ERA'f I C)NB c)n pl ant: drawings and WHAT
t.'e < fiieaii.

(fff e>: CATEGORY 88 CONTINUED QN NEXT PAGE





AD['jIN lSTRA'i'IVC. PFiGCEDURES„COND I7 IONS AND LIYiITATIONB

(:.UEST ION 8, ': ('..'. 8$ )

The val 3 aviing d it ~-, wa". "c l en dur ing recent. testing af the
Stand"y Liqu d Cant.ral Sy.-tern:

Pump Fl ave Rat.ee
Rel 1 e4 Val ve SB ~t. 1 ng
SLC T:,r F; Level
bolutic.n Tempei «t;urc.

A: 45gpm 8: 48qpm
A- 1 "75p xg B. 1325 p -ig
4288 gel 9 13.8 i'. Boron concentrate ion
r'2 Deg F:

LIST any pz~ramajiers mini ch da not meet Technical Specification
r equxrement.:. INCLUDE, LI'I your BneNel ) dny Bpplicilble Limihing
Candi |'.i one Vcr Oper a+.i orj ~

NOTE: Af'PLICABLE T ECHNI CAL SPECIFI CATION. ATTACHED

(8'f44.k CATEGORY 88 CONTINUED ON NEXT PAGE



AD. I I NISTRATI VE F'ROCEDURES CONDITIONS AND LIMNITATIONB

QUE".ST I l lN 8, 3. ~ (9. 5')
Cr" t~""S i

circe=<.e"~ Et1EHbE¹.Y.
(i. e.. De<one eac:",>

that. ar e u~sed to det.ermine i 4 an thR sho old be
INNFDIATE ArrCNTIQr~, ar ROUTINE rWINTENANCE.
cla5elf'1ca| RGn)

(fk:<.fC CATEGORY BB CONTINUED QN NEXT PAGE t4f4l)



8 Ai)ji 1 Nl BTRATI VE PROCEDLJRES ~ COND I T IONB AND L I jjI TAl I ON PAGE 65

QJEBTI.Oj'! B. IS (2, 88)

a. B.ATE whi "j: 'c ar eas/systems must be intact. to sati==f v (I. 8)
Primary Containment Integri(:y.

b. LIBT four (0) condi tion - wliich m;st be satisfied,
accord"; ng o Tech»»;al Bpeci f i cat.i ons, to have Primary
(:nnt. a J r!mc-nt. in t.enr ). t v.

(l. 8)

(fffE<4 END OF CATEGORY 88 fCtf4)
(ftW:kt'kj'Atf:jfEND OF EXAMINA1ION 4tff4f0ft4lll>)f)



5. THEORY OF NUCLEAR POWER PLANT OPERATION~ FLUIDS~ AND
THERMODYNAMICS

PAGE 66

1

ANSWERS -- BROWNS FERRY 1, 253 -88/83/23-HOPPER, G

ANSWER 5.81 (1. 58)

a. decrease t:+S. 53

b. The contribution to the delayed neutron populati,on by U-235
decreases as the U-235 is burned out t:+8.53 and the
contribution from plutonium increases L+8.53, decreasing the
delayed neutron fraction.

REFERENCE
BFNP: Reactor Theory, pp. 3-29

Chapter 3. Objective 4.6.

2. 5/2. 5
292883K184 . ~ .(KA'S)

ANSWER 5.82 (1. 88)

68 on range 2 is equal to 8.86 on range 7

P (t) = P (o) elk-t/T
P(o) = 8.86, P(t) = 48, period = 68 seconds

68 In 48/S. 86

398 seconds or 6. 5 minutes

L+8.253

(~8.253

C+8. 253

(+8 ~ 253

REFERENCE
BFNP: Reactor Theory, pp. 3-17 and 3-19.

Chapter 3, Objective 3.2.
GO I-18$-1, p. 13.

2. 7/2. 8
2928$ 3K188 ... (KA'S>



5. THEORY OF NUCLEAR POWER PLANT OPERATION~ FLUIDS~ AND
THERMODYNAMICS

PAGE 67

ANSWERS -- BROWNS FERRY 1, 2!k3 -88/83/23-HOPPER, G

ANSWER 5.83 (2 ~ 88)

a ~

b.
C ~

d.
e.

more
decrease
1 ess
increase
increase

C+8.4 each3

REFERENCE
BFNP: Reactor Theory. pp. 5-9 through 5-16.

Chapter 5. Objective 2.4.

2 ~ 5/2. 6
292885K189 ...(KA'S)

ANSWER 5.84 ( 1. 88)

The steam bubbles generated by the withdrawal of a shallow rod
increase the void fraction C+8.5l, which adds negative reactivity,
offsetting the positive reactivity effects of the rod withdrawal
(:+8. 53.

REFERENCE
BFNP: Reactor Theory, p. 5-23.

Chapter 5. Objective 3.3.

3. 1/3. 2
292888K119 ... (KA')



5. THEORY OF NUCLEAR POWER PLANT OPERATION~ FLUIDS~ AND
THERMODYNAMICS

PAGE 68

ANSWERS -- BROWNS FERRY 1, 28(3 -88/83/23-HOPPER, G

ANSWER 5.85 . nmY'

~

b ~

Doppl er
voi d

d. void

C+8.5 each3

REFERENCE
BFNP: Reactor Theory, pp. 7-2 through 7-23.

Chapter 7, Objective None.

3. 3/3. 3
292$ 84K114 . ~ . (KA')

ANSWER 5. 86 (2.$ 8)

a. increase f.+$ .53 due to Xe build in C+$ .53

b. The decrease in reactor pressure is directly related to a
decrease in reactor coolant temperature I+8.257. Due to
the negative value of the moderator temperature coefficient,
reactivity increases (adds positive reactivity with
decreasing moderator temperature I+8.253.
Hence, SDM decreases [+$ . 53.

REFERENCE
BFNP: Reactor Theory, pp. 1-35, 4-5, and 6-9.

Chapter 1, Objective 4. 1; Chapter 4,
Objective 2.2; Chapter 6, Objective 2.3.d.

3.2/3.5 2.6/2.7
292882K11$ 292882K114 ...(KA'S)



5. THEQf"Y QF NUCLEAR POWER ! LANT QF'ERAT1QN FLUIDS AND
>HER«QDYNA«rCB

PAGE

ANSWERS -- E~RQANB FERRY 1. 28<"i -BB/8 S/2 -HOPPER, 8

ANS(<E'ER

5. 87 (1.88)

Les»= ~eedwater hea~ing wi l 1 occur r esul ting in colder
Weec:w»>ter entering the ves<-el f:+8. 53 whi ch wi 1 l cause
r eac":.or power to increase (aoout < percent) +rom
the 0¹»~ t1.ve re<ACY 1 vl tv

addi�!.'l

on (at oha m) f.+8» 53 ~

REFERE!ACE
BFNf': Heat Transier and Fluid Flow, pp. 5-4B.

Reactor Theo'.y, pp. 7-1B and 7-19.
Chapt@ r 7.„Qb jecti ve B. '..

,.'.;~/..-.. 4 2. Wr S. 8
2V2e(~BK 1 ~g 2928r. B!;-12 >. 2~)~i885K 1 85 ~ ~ . (KA"S)

AN<3NEii 5. SB (1. 25)

a< YES f:+8. '...3, (t.">e previou hilt DID EXCEED the cooldown
limit'o".'i 188 oegrees F/hr f;+8.~~53. or as'.$

'I

sa" fur +38 ps) g =- @~i'egr ees F;
Ts»-..t i;ir 288 psig --,:BB degrees F",

coo).down rate< = (494-38B) degrees F/1 hour
18b degr ees f."/hr

d7 +/- 'egrees F (o9'ool down r equired)

Tsat 'Fot 288 ps) g =- 3BB degrees Fg
f sat 'f'r 18" p»~i g = .>41 degrees F;
( EBB- <41 ) =: 47 a ear ee<- F

f:+8. 253

f:+8. 253

f'+8. 2 3

ECF !<<ILL BE APPLIED TQ PART b.

REFERENCE
BFNP: Mea 'ransfer and Fluid Flow. pp. 3-1, 3-15 ~

Chaoter ', Objective i. 1

OPL171 ~ 844, RHR. pp. 14 and 1*.
Objectives V.D. ~, V.E.3. arsd V.E ~ 4.
Techni cal Spec> 4 i cat i ons, 3. h.

A.'.7/

~.B 2 ~ B/'. 1

285888f 482 29:88 K12 i ~ ~ . (KA"S)



5. THEORY OF NUCLEAR POWER PLANT OPERATION~ FLUIDS~ AND
THERMODYNAMICS

PAGE 78

ANSWERS -- BROWNS FERRY 1, 28(3 -88/83/23-HOPPER, G

ANSWER 5.89 (1. 88)

1. (excessive voiding in bypass region resulting in)
unreliable LPRM readings C+8.53

2. inadequate cooling of LPRM detectors (resulting in
premature LPRM detector failures) C+8.53

REFERENCE
BFNP: Heat Transfer and Fluid Flow, pp. 8-49 through 8-52

Chapter 8, Objectives 9.4 and 9.5.

2. 5/2. 6 2. 4/2. 6
293888K132 293888K133 (KA'>

ANSWER 5. 1$ (1. 88)

use pump laws: power proportional to (speed)443
and head proportional to (speed)442

C~$ .43
C+8.43

then: power decreased to 1/64 implies speed decrease by 1/4.

hence head decreased to (I/4)442, which is 1/16
24$ psig x (1/16) = 15 psig C+. 23

REFERENCE
BFNP: Heat Transfer and Fluid Flow, p. 6-96.

Chapter 6, Objective 7.11.

2 ~ 8/2. 9
291884K1 85 ... (KA'>

ANSWER 5. 1 1 (1. 88)

REFERENCE
BFNP: Heat Transfer and Fluid Flow,'p. 6-68.

Chapter 6, Objective F 1.

2. 9/3. 1 3. 1/3. 1

291882K184 291882K185 ... (KA'>
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ANSWERS -- BROWNS FERRY 1) 28(3 -BB/83/23-HOPPER, G

ANSWER 5. 12 (2 ~ 88)

a. Fal se
b. True
c. True
d. True (. 5 each)

REFERENCE
G.E. Reactor Theory, Chpt. 4, LQ 1.5,3.6>4.3,6.3, Chpt 7, LO 5.6
2 '/2.6 , 2.1/2.2 , 2.5/2.6 , 1.9/2.12
292884K182 292884K189 292884K111 292884K113 ...(KA'S)

ANSWER 5. 13 (2. 88)

a. True
b. Fal se
c. False
de False (. 5 each)

REFERENCE
G.E. Reactor Theory, Chpt. 5, LO 2.5
2 ~ 5/2 ~ 6, 2. 6/2. 9
292885K189 292$ $5K112 ... (KA'S)
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ANSWERS -- BROWNS FERRY 17 243 -88/83/23-HOPPER, G

ANSWER 5. 14 (3 ~ 88)

2 ~ APLHGR — Average Planer'inear Heat Generation Rate
(designed to limit average pin power at any node to a value
such that following a design basis accident the) maximum fuel
clad temper ature wi1 1 not exceed 2288 degrees F.

MCPR — Mi ni mum Cr i t i ca 1 Power Rat i o
(designed to 1imi t the power of any fuel element to below
the value that will> prevent any point in the bundle from
experiencing the onset of transition boiling.

o+r mfa:e g~ g,~ ~ tie Qg /g) ~ C'~ ~CEO
R - ~~pet~ og get~ Pg y5

REFERENCE p g, g~~ w. MC'4CPJ(

BFNP: Heat Transf er and Fl ui d Fl ow, pp. 9-16 through 9-26.
Chapter 9, Objectives 2.3, 3.3, and 4.3.

1. LHGR — Linear Heat Generation Rate
(designed to limit the pin power at any node in the reactor
to a value that) 1 imi ts the fuel c 1 ad strain to 1 ess than one
percent pl asti c strain.

L+S. 53

C+S. 53

L'+S. 53

C+S. 53

L~8. 53

C+8. 53

2. 8/3. 6 2. 8/3. 6 2. 8/3. 6
293889K187 293889K111 293889K119 . ~ ~ (KA')

ANSWER 5. 15

supercri tical
(1. 58)

C~8. 53

subcritical — reactor power is decreasing (OR neutrons per
gener ation are decreasing) C+8 ~ 53

supercritical — reactor power is increasing (OR neutrons per
generation are increasing> L+8.53

REFERENCE
BFNP: Reactor Theor y, pp. 1-31 and p. 7-7 ~

Chapter 1, Objective 3. 1.
Chapter 7, Objective 2. 3.

3. 5/3. 5 3. 9/3. 9 4. 1/4. 1

292882K187 292888K187 29288BK188 .. ~ (KA'>



5. THEORY OF NUCLEAR POWER PLANT OPERATION~ FLUIDS~ AND
THERMODYNAMICS

PAGE 73

ANSWERS -- BROWNS FERRY 1, 28(3 ,-88/83/23-HOPPER, G

ANSWER 5. 16 (2. 88>

a. BPV'S open causing EHC to close Turbine CV's.

b. Power increased due to lower feedwater temperature.
(Less steam to the Turbine)

(8. 5>

(8. 5)

c. Al 1 BPV s are open at point 5. N~) EHC fol lows
increasing pressure by opening CV's. (~)

d. Pressure decreases due to BPV's opening. (8. 5)

REFERENCE
BFNP: OPL 171. 855 LO A
4.1/4.2 3.6/3.7 4.1/4.1
24 1888A283 24 1888K381 241888K618 ... (KA'S)

ANSWER 5. 17 (1. 88)

S/1-Kef f 188/ ( 1-. 2) = 125

fission
8 8
1 28
2 24
3 25
4 25

source
188
188
188
188
188

total
188
128
124
125
125

REFERENCE
G.E. Reactor Theory, Chpt 3, LO1.2, 1.5
2. 9/3. 8, 2. 1/2. 3
292883K181 292883K182 ... (KA')
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ANSWERS -- BROWl4S FERRY 1, 28(3 -88/83/23-HOPPER, G

ANSWER 6.81 (2. 88)

a. Fal se (MOV' fai 1 as-i s)
b. False (separate reset switch for RCIC)
c. F~~
d. False (only high D/W pressure or low RPV level )

E+8.5 eachj

REFERENCE
BFNP: OPL171. 817, PC IS. pp. 6, 17 and 18.

Objectives V. D. and V. E.

3. 4/3. 6 2. 7/2. 9 3. 4/3. 5 3. 5/3. 7
223882K187 223882K1 13 223882K486 223882K688 ...(KA'S)

ANSWER 6. 82
(

( 1.398)

b. D/W air compressor suction valves (63,62)
~94-'.W
C+8. 53

REFERENCE
BFNP: OPL171.854, Control and Station Air Systems, p. 11.

Objective V.C.

3.3/3.2
295819A184 ... (KA'S)
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ANSWERS -- BROWNS FERRY 1, 28(3 -88/83/23-HOPPER, G

ANSWER 6. 83 (3.88)

a ~ False 5+8.53 — once the low suction pressure signal is clear,
the turbine wil I auto restart if the initiation signals are
st i I I present 6+8. 53.

b. False (+8.53 — the low steam pressure isolation signal does
not seal in L+8.53.

c ~ True L'+8.53 — the oi I pressure wi l I be restored when the
turbine coasts down, thereby causing the stop valve to open
L+8. 53.

REFERENCE
BFNP: OPL171.842, HPCI, pp. 17, 25, and 26.

Object i ves V. D. 1, and V. D. 2.

3. 8/3. 9 3. 9/4. 8 4. 2/4. 1 4. 8/3. 9
286888K481 286888K482 286888K483 286888K484 ~ ..(KA'S)

ANSWER 6.84 (1. 58>

a ~

b.

No I+8.53. (If a core spray line breaks inside the shroud,
the differential pressure indicating switch will detect
reactor pressure inside the shroud as usual; therefore, no
abnormal differential pressure will be indicated.>

mal/ nA
The core spray I oop

REFERENCE
BFNP'. OPL171.845, Core Spray, pp. 15 and 16.

Objective VS K.

2. 8/3. 8 3. 8/3. 2
289881K113 289881K484 ~ .. (KA'S>
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ANSWERS -- BROWNS FERRY 1, 28(3 -88/83/23-HOPPER, G

PAGE 76

ANSWER 6. 85 (2. 88>

trip and throttle valve closes
min flow valve closes

C+8. 53
C+8.53

b. Must manually open trip and throttle valve (71-9> from panel
9-3 by running motor generator to "close" position to relatch
trip valve to trip solenoid. Then run motor operator to
"open" position to open valve. C+1. 83

REFERENCE
BFNP: OPL171. 848. RC I C.

Objective V. B.3 ~

3. 5/3. 5 3. 3/3. 3 3. 8/3. 7
217888G887 217888K182 217888K482 ...(KA')

ANSWER 6.86 (2.88)

a. local fuel damage (by generating a rod withdrawal block)
C+1. 83

b. units = volts I+8.53, number of operable LPRM inputs can be
calculated (by using 1 volt per operable input) C+8.53

REFERENCE
BFNP: OPL171. 835, RBM, pp. 4 and 28.

Objective V.K.

2.9/2.'9 3.3/3.4 3.2/3.1
215882A482 215882G884 . 215882K182 .. ~ (KA')
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ANSWERS -- BROWNS FERRY 1, 28.3 -88/83/23-HOPPER, G

ANSWER 6. 87

a. 2 ((Oc)
b.

(2. 58)

c. 1

d.

4 (8. 5 each)

REFERENCE
BFNP: LP22, L.O. D

3.3/3.4 3.6/3.6 3.2/3.3
215885K116 215885K5$ 5 215885K687 ... (KA'S)

ANSWER 6.$ 8 (2.88)

(1) Gross failure of a trip unit

(2) Card out of card file
(3) Calibration in progress

(4) Power supply failure
REFERENCE
BFNP: LP 688) L.O. B.5

(8. 5 each)

3.8/3.1 2.9/3.8
216888K1 18 216888K318 ... (KA')
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ANSWERS -- BROWNS FERRY 1, 28(3 -88/83/23-HOPPER, G

ANSWER 6. 89 (2. 58>

a. (1 ) Hi gh vol tage 1 ow

(2) Module unplugged

(3) Function switch not in operate

b. None

(8.5 each)

(8. 5)

With the Mode Switch in "RUN", bypassing the companion APRM
also bypasses IRM H. (IRM H's companion is APRM B) (8. 5>

REFERENCE
BFNP: LP 28. L.O. C,G Ec H

LP 22. L. 0 ~ E h G

LP 287 L. O. K 8( L

3, 9/3. 9 3. 9/4. 8 3. 9/4. 8
4. 8/4. 8 3. 2/3. 4 3. 5/3. 7
215883K181 215883K 186
... (KA'S)

3. 7/3. 8 3. 7/3 ~ 7
3. 7/3. 6

2158$ 3K381 215883K385 215883K481

ANSWER 6. 18 (1. 58>

a.

b. Oper ab 1 e

There are'reater than 13 operable inputs on APRM C

REFERENCE
BFNP: LP 21, L. O. A 8< B

(8. 5)

(8. 5)

(8. 5)

3.6/3.6 3.6/3.4
215885G889 215$ 85K184 ... (KA'S)
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ANSWERS -- BROWNS FERRY 1, 243 -88/83/23-HOPPER, G

ANSWER 6. 1 1 (1. 88)

1. Level transmi tter "A" (LIT 3-53>
2. Fai I ed LOW (8. 5 each >

REFERENCE
GGNS: OP-B21-581
BFNP: LP 3, L. O.

LP 12) L. O. E. 3
ARP 9-5: XA-55-5A-B, XA-55-5A-38, XA-55-5B-4, XA-55-5B-5

3. 6/3. 7 3. 7/3. 8 3. 4/3. 5
216888K112 216888K312

3. 9/4. 1

216888K313 216888K324 ~ .. (KA'S)

ANSWER 6. 12 (1. 58>

488v Shutdown Board )(B (via RPS regulating transformer) (8.5)

b ~ (1) Both RPS buses cannot be simultaneously fed from
the alternate power source.

(2) Prevent paral leling RPS NG set with alternate power
sour ce.

(8. 5)

(8. 5)

REFERENCE
BFNP: LP 28, L.O. C

3.2/3.3 3.8/3.1 3.1/3.1
212888K281 212888K483 212888K484 ...(KA')
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ANSNERS -- BRO4JNS FERRY 1, 28<3 -88/83/23-HOPPER, G

ANSWER 6. 13 (1. 58>

a. (1> SRM count rate ) 188 cps

(2) IRMs are Range 3 or greater

b. 9-5: Retract Permi t Light — ON

9-12: Retract Permit Light — OFF

(8.5 each)

(8.25 each)

REFERENCE
BFNP: LP 19, L ~ O. G 5 H

3.7/3.7 2.8/2.8 3.1/3.1 3.1/3.2 3.2/3.1
215$ $ 4A186 215$ $ 4A485 2158$ 4A486
... (KA'S)

215884K481 215884K583

ANSWER 6. 14 (2. 58)

a. (1) DC motor operated valves

(2> DC motor operated pumps

(3) Control power for ECCS

(4> Logic power for ECCS

or. ~~ fM~
e ~P S: +Z~1. S~

>~5,'/'y/cv

Sp po~s ~ ~pic /'M/ ~ f~ ~~ >7+~>
(any 3 9 8. 25 each)

b. The DC bus normally is supplied by a battery charger (8.25)
powered from the 488v AC shutdown board (8.25).

Alternate power to the charger is from the 488v common board 1

(manual transfer onl y) (8. 25) .

Backup power is supplied by a (128 cell lead-acid> battery on
a f I oat charge (8. 25) .

C ~ (1) Provides more constant pull on coils

(2) Absence of hysterisis effects

(3) Absence of eddy current losses
~caA~/~~ Pd P~ ~. (8. 25 each)

REFERENCE
BFNP: LP 37, L.O. A, B 4 C
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ANSWERS -- BROWNS FERRY I) 28(3 -BB/83/23-HOPPER, G

3. 3/3. 5 3. 2/3. 3 3. 4/3. 6
263888G884 263888G887

3. 3/3. 5
263888K181'63888K 182 ...(KA')
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ANSWERS -- BROWNS FERRY 1, 28(3 -88/83/23-HOPPER, G

ANSWER 7.81 (2. 88)

Operator 1 — Rejected

Operator 2 — Rejected
Oper ator 3 — Rej ected
Operator 4 — Accepted

Would exceed 18 CFR 28 limit 1258 mrem/qtr
wi th no Form 4 on f i I e (8. 5)
Would exceed 4888 mrem limit per year (8. 5)
Would exceed pregnancy limit of 588 mrem (8.5)
Would not exceed quarterly limit of 1 '5 rem whole
body. 5(N-18) is limiting only when it is desired
to exceed 1.25 rem/qtr whole body. (8. 5)

REFERENCE
GPC: 68AC-HPX81-8) 18 CFR 28
E IH'R 381 e LP 388 ~ 3 s LO ¹4
BFNP: RC I -1 LO B

3. 3/3. 8
294881K183 ... (KA'S)

ANSWER 7.82

d (1.8)

(1. 88)

REFERENCE
BFNP: 01-66 L. O. I
3. 3/3. 6 3. B/4. 1

271888G815 271888K484 ... (KA'S)

ANSWER 7. 83 (2. 58)

a ~ 1

(.i) (. ~)
b. 1) Low Reactor Water Level <= -114.5 ~) and (8. 1> DG

voltage applied to SD board (s> (8.2)
(()

2) Drywel I Pressure ) 2.45 psig ~) and (8. 1) DG voltage
applied to SD board(s> (8.2)

(1.8)

3) Low discharge header pressure' 57 psig.
pg,ly Ager p~u~

REFERENCE
BFNP: OI 78 LO A , AOI-78 , LP 171.847
3.8/4.1 3.3/3.4 2.9/3.2
295818AA18 295818AK38 295818G811 ... (KA'>

~+~~4. ~s~5 Wr \) q 2,)
pe p~u<p C p)g~~~/(g) AuoC>) loss c)WAAE'~~/

pe v Lom Sleep 4.Oai

Cle.'8.
5) .
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RADIOLOGICAL CONTROL

ANSWERS -- BROWNS FERRY 1, 2&3- -BB/83/23-HOPPER, G

ANSWER 7.84 (2. 88)

a. TRUE
b. FALSE
c. FALSE
d. FALSE

F KSe (orb

(8.5 each>

REFERENCE
BFNP: Ol 85 LO H, I >

3-AOI-85-3
3. 3/3. 4 3. 9/4. 8 3. 6/3. 8 3. 2/3. 3
281881 A281 281 881 G81 5, 295$ 22AK18 295822G811 ...(KA'S)

ANSWER 7.85

a. ~~ T8V'E
b. TRUE
c. FALSE

(1. 58)

(8. 5 each)
V

REFERENCE
BFNP: OPL171 ~ 853 LO A, C, D

3. 1/3. 7 3. 4/3. 7
234888G887 234$ $8K5$ 2 ...(KA'>

ANSWER 7.86 (1. 58)

a. TRUE
b. FALSE
c. TRUE (8. 5 each>

...(KA'S>

REFERENCE
BFNP: OSIL 28 LO K
3. 3/3. 6
2'748$ 1K186
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ANSWERS -- BROWNS FERRY 1, 28(3 -88/83/23-HOPPER, G

ANSWER 7.87 (1.25)

l. 5 min
2. 1 hr
3. ENS — (red phone)
4 ~ SE/SED
5. 2 hrs. (8.25 each)

REFERENCE
BFNP: EPIP-2 LO B, C, D
2. 9/4. 7
294881A116 ... (KA'S>

ANSWER 7.88 (2.88)

Red Pump Running Light illuminated
Squib Valve Hold Ready (Amber) Lights extinguish
SLC Loss of Continuity Annunciator alarms
SLC Pump Dicharge Pressure is greater than Reactor Pressure
Flow Light (White) is illuminated
SLC Injection Flow Annunciator alarms
RWCU isolates and Pumps trip
SLC Storage Tan)< Level decreasing

(8.25 each>

REFERENCE
BFNP: 0 I 63 LO A
3. 8/3. 8 4. 1/4. 2 4. 8/4. 1 4. 2/4. 2
21 1 SSA383 21 188A385 21 1888A386 211888A388 ... (KA'>

ANSWER 7.89 ( l. 58)

a. If the Reactor cannot be shutdown prior to Suppression Pool
Temperature reaching 118 DEG F.,

b. ADS initiation may result in injection of cold (unborated)
water from Low Pressure Injection Systems (8.5) and Boron
Dilution (8.5>.

(S. 5>

REFERENCE
BFNP: EOI-1, OPL 171. 857 LO B. 6
4. 4/4. 7 3. 7/3. 9 4. 8/4. 2 4. 2/4. 4
295837EK18 295837G887 295837G81 1 - ~ ~ (KA'>
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ANSWERS -- BROWNS FERRY 1, 2&3 -88/83/23-HOPPER, G

ANSWER 7. 18 (2. 88)

1. Manually Scram the Reactor
2. Trip the Recirc Pumps
3. Start the DG's
4. Check at least 2 EECW Pumps operating
5 ~ If operati ng, Trip the Main Turbine, (continue Bypass Valve

operation for as long as possible)
6 ~ Announce Control Room Evacuation to all plant personnel.
7. Proceed to Backup Control Center (in the Shutdown Board Room.)
8. Place all MSRV Disconnects and Transfer Switches to Emergency.

Close all MSIV'S.
(any 8 9 .25 each)

295816G818

REFERENCE
BFNP: EPMM-6 , OPL 174.711 EO 2
3.8/3.6 4.4/4.5 4.2/4.3
29581 6AA18 2958 16AK28 ... (KA'S>

ANSWER 7. 11 (1. 58)

RFP's warmed and ready for service
HPCI and RCIC steam lines warmed and Low Pressure Isolations reset.
SJAE in service
APRM's reading between 5 % and 12 /
Inboard and Outboard MSIV's open
Cond. Vacuum ) 24" Hg.
Reactor Pressure ) 858 psiq.
g(~~6~ a s~pvir/- co~p/~++

(any 6 9 .25 each)

REFERENCE
BFNP: OPL 174.724 LO B.9
4.8/4.1 4;3/4.5
2128$ 8A216 2128$ 8G$ 81 ... (KA')

ANSWER 7. 12 (1.88)

REFERENCE
BFNP: BF 14.9 LO A
3 ~ 2/3. 7 3. 2/3. 4

TIP (8. 25> withdrawn (8. 25)
Nitrogen Isolation Valves to Primary Containment (8 ~ 25) closed (8.25>

Qf

c~ gW is./'r

p~ IJ+uaS I$4/W~D
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ANSWERS -- BROWNS FERRY 1, 28<3 -BB/83/23-HOPPER, G

294881K185 294881K 1 14 .. ~ (KA')

ANSWER 7 ~ 13 (1. 88>

Because thy ~RSW on-line process

~janitors
lack required

sensitivity to detect a small leak'hat cquld be in excess
of 18CFR2$ release rate limits. ~~VS/

REFERENCE

BFNP: OI 23 LO B

3. 3/3. 8 3. 3/3. 6 3. 7/3. 9
294881K184 294$ 81K1$ 3 298881G881 ... (KA'S>

ANSWER 7. 14 (1. $8)

At hioher temperatures. venting could lead to removal of all
non-condensibles and result in a saturated steam environment (8.5).
Subsequent condensing of the steam may reduce pressure (to less
than 2 psig) leading to potent'ial collapse of the containment (8.5).

vs.
REFERENCE
BFNP: EOI-2, OPL 171. 857 EO 18
3. 8/4. 8 3. 6/3. 8
295$ 1$ AK38 295$ 18G887 ... (KA'S>

ANSWER 7. 15 (1. 88)

To limit cold water entry into the Vessel Bottom Head (8.5>
to avoid exceeding 145 deg F delta T (8.1) between Steam Dome
temperature (8.2> and Bottom, Head temperature (8.2> (if immediate
Reactor cooldown is not anticipated>.

REFERENCE
BFNP: OPL 174.725 LO B. 1

4.2/4.2
295886AA18 ...(KA'S)
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ANSWERS -- BROWNS FERRY 1, 28(3 -88/83/23-HOPPER, G

ANSWER 7. 16 (2. 88)

a. Place Recirculation Subpanel in Manual ( . ) and reduce
speed to establish 188 % Loop Flow (45,288 gpm) (~

Ca
b. Prevents excessive Jet Pump vibration. (1. 8)

REFERENCE
BFNP: OI-68, LO E
3. 4/3. 4 3. 9/3. 5 3. 1/3. 5
282881 A283 2$ 2881K41 1

3. 6/3. 7
282882A281 282882G814 ~ ..(KA'S)

ANSWER 7. 17 (1. 88)

The Scram off of the Turbine Stop Valve position is armed when power
is above 38 '/ (142 psig) as sensed by the 1st Stage Pressure (8.5).
In Shell Warming. the Stop Valves are closed (8.5> (and a scram
would occur).

REFERENCE
BFNP: OPL 171. 818 LO D, OI-47
3. 6/3. 7 3. 3/3. 5 3. 2/3. 4 4. 8/4. 1

212$ 88A212 212888K 1 18 245888G881 245888K184 ~ .. (KA'S)

ANSWER 7. 18 (1. 88>

a. Minimizes the possibility of damage to the Turbocharger
Thrust Bearino. (8.5>

W

b. Manual Slow Starts (8. 25) f rom the Engine Contg ol Cabinet (P. 25) .

i,(>crvL Cooed ( G~~j~
REFERENCE
BFNP: 0 I -82 LO A
3. 7/3. 7 3. 7/4. 2
264888A484 264$ 88G881 ... (KA')
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ANSWERS -- BROWNS FERRY 1) 28(3 -88/83/23-HOPPER, G

ANSWER 8. 81 () . 88>

REFERENCE
EIH: U1 TS, Section 1. 1.c
BFNP: U1 TS, Section 1. 1. B, OPL174.728 LO 3
3. 2/3. 7
293889K118 „... (KA'>

ANSWER 8.82 (1. 8$ >

REFERENCE
BFNP: OPL174. 728 LO 2, TECHNICAL SPECIFICATIONS
2. 7/3. 5
29581BG$ 84 ... (KA'S>

ANSWER 8. 83 (2. 58>

a. not required
b. not required
c. required
d. not required
e. not required (8. 5 each)

...(KA'S>

REFERENCE
BFNP: RCI 9 LO G

3. 3/3. 8
294$ $ 1K1$3

ANSWER 8. 84

. b. TRUE
c. FALSE
d. FALSE

286888K481

REFERENCE
BFNP: OPL174 ~ 728'O 66, 67, 68, TECHNICAL SPECIFICATIONS
3. 4/3. 6 3. 8/4. 8 3. 2/4. 1

286888G8$ 1 2S6$ 88G811 ~ ~ ~ (KA'>

(.5 each>



B. ADMINISTRATIVE PROCEDURES~ CONDITIONS~ AND LIMITATIONS

ANSWERS -- BROWNS FERRY 1, 28(3 -BB/83/23-HOPPER, 6

ANSWER B. 85 (2. $ 8)

a. 1> Applicable OSIL
2) Pl ant Manager

b. The clearance for equipmen't shall be held by the SE (8.25>
and he shall note the person's NAME (8.25), PURPOSE (8.25),
TIME and DATE (8.25> under the " Remarks " section.

(8. 25>
(8. 25)

c. A numbered identification tag used for administrative control
of electrical grounds ( > in conjunction with a clearance

REFERENCE
BFNP: 14.25 LO B,C
3.9/4 '
294881K182 . ~ ~ (KA'>

ANSWER 8.86 (1. 88>

1. 5.6
2. 8.6
3. 1.8
4. 8.2 ($ .25 each)

REFERENCE
BFNP: OPL174. 728 LO 42, TECHNICAL SPECIFICATIONS
2. 9/3. 4
294$ 81A114 ... (KA'>

ANSWER 8.87 (1. 58)

(1) System fails to operate.

(2) System operates in a suspected adverse manner.

(3) System operates outside of the limits of the documented
acceptance criteria. (8.5 each)

REFERENCE
BFNP:(Standard Practice 18.9, L.O. "B") , PMI-17. 1

3. 9/4. 5
294881K182 ... (KA')
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ANSWERS -- BROWNS FERRY 1, 28c3 -88/83/23-HOPPER, G

ANSWFR 8.88 (2. 88)

'a ~

b.

Ensure inadvertent transfer of significant amount of
containment fluids will not occur.

Continued operation of the engineered saf ety features
will result in an unsafe plant condition (with regard
to either personnel or operability of safety features>.

The plant is in a stable condition (in which technical
specifications clearly indicate that> operability of the
engineered safety feature is no longer required.

(8. 5)

(8. 5)

REFERENCE
BFNP: BF SP 12. 17 LO A
3.8/4.8 3.6/3.8
223881 G881 223881K182 ... (KANS>

ANSWER B. 89 (1. 58>

(1 ) Hi ghest wor
(2) Xenon f ree
(3> Col d core (

REFERENCE
E IH: U2 TS, 1.
BFNP: U1 TS, 3.
3 ~ 2/3. 5
292882K118

th rod (8.25) fully withdrawn (8.25)
core
68 deg F> orf~

A'L ~ %m5 ~5~
RK 5Q ~~in]

II SDM I I

3/4. 3. A, OPL174. 728 LO

... (KA')

(8. 5)
(8. 5)

ANSWER B. 18 (1. 58)

Time

Rod Number
Rod Notch
Period
Recirc Loop Temperature

...(KA'S)

REFERENCE
BFNP: OPL 174.724 LO 6 , GP 188-I
3.8/3.9 4.3/4.3
29288BK181 '92888K185

sZO(Q~ each >



B. ADMINISTRATIVE PROCEDURES~ CONDITIONS~ AND LIMITATIONS PAGE 91

ANSWERS -- BROWNS FERRY 1, 253 -88/83/23-HOPPER, G

ANSWER B. 1 1 (3. 88)

a ~ Core Spray System I Room Coolers =) Core Spray System I
i s Inoper ab 1 e. (~)

( ~ 5 )

LCO — (3.5.A.2) The Reactor may remain in operation for
a period not to exceed 7 days providing all active components
in the other CSS Loop and the RHR system (LPCI Mode> and the
Diesel Generators are OPERABLE'~)

( ~ S)
CURRENT SURVEILLANCE RQMTS — (4. 5. A. 2> The other Core Spray Loop
(SYS II> shall be demonstrated to be operable daily. (~)

RHR Pump 3C I noper ab I e (8. 25)

LCO — (3. 5. B. 12) If one RH ump or associated heat exchanger
located on the unit eros connection in the adjacent unit is
INOPERABLE for any re on, the reactor may remain in operation
f or a period not to xceed 38 DAYS provided the remaining RHR
Pump and associa d diesel generator are OPERABLE. (8.25)

CURRENT SUR ILLANCE RQMTS — (4.5 B. 12> Remaining RHR Pump (3A)
and asso 'ated Heat Exchanger on the unit cross-connection and
the as ciated Diesel Generator shall be demonstrated to be
OPE LE every 15 DAYS until the inoperable pump and associated

at exchanger are returned to normal service. (8.25)

b. 2 days (7 days from 3/18/88) or 3/25/88 (8.5)

c. LCO — (3. 5. B. 8> Since specification 3. 5. B. 3 cannot be met:
An orderly shutdown shall be initiated and the reactor shall
be shutdown and placed in the cold condition within 24 hours.(1. 8)

Ce- '3.5; ~.3
REFERENCE
BFNP: OPL 174. 728 LO 71, TECHNICAL SPECIFICATIONS
3. 6/4 ~ 5 3.'4/4. 2
283888G811 289881G811 ...(KA'S)
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ANSWERS -- BROWNS FERRY 1, 28c3 -88/83/23-HOPPER, G

ANSWER B. 12 (2. 88>

Green — information deleted (by the TEMPALT)

2. Red — information added (by the TEMPALT>

3.
00

Red circle — surrounds area affected (by the TEMPALT)~hl~ a~~
TACF ¹ — number assigned to track the TEMPALT and is

placed beside the red circle
(8. 5 each >

REFERENCE
BFNP: PMI-8. 1, L. O. F

(3.8/3.7)
294881A187 ... (KA'>

ANSWER B. 13 (2.88)

Rel i ef
LCO

Valve " B " setting of 1325 psig ( < 1358-psig > (8.5)
(3.4.B) Continued oper ation permitted provided that the

component is returned to an operable condition within
seven days. (8. 5>

Sodium
3. 4-1
LCO

Pentaborate Solution LESS than minimum required by figure
(8. 5)
(3.4.D) The Reactor shall be laced in a shutdown conditip on

with all operable control rods fully inserted within 24
hours,(8.5> (unless condition can be corrected within
specified time allowed..)

REFERENCE
BFNP: OPL 174. 728 LO 71, 28, TECHNICAL SPECIFICATION 3. 4
3. 4/4. 1 3. 6/4. 4
21888G885 21888G811 ... (KA'>





8. ADMINISTRATIVE PROCEDURES~ CONDITIONS~ AND LIMITATIONS

ANSWERS -- BROWNS FERRY 1, 28(3 -88/83/23-HOPPER, G

PAGE 93

ANSWER 8. 14 (1. 58)

EMERGENCY — Action is required to prevent imminent major equipment
damage or to protect personnel from any imminent threat of bodily
injury (8. 35/8. 15>

IMMEDIATE ATTENTION — Work i s to be perf ormed within the next 24
hours (, the next scheduled workday, or upon completion of necessary
techni cal evaluati ons or materi al procurement) (8. 5>

ROUTINE MAINTENANCE — Work is to be performed as manpower and circ-
umstances permits

REFERENCE
BFNP: SP 7.6 L 0 A

3. 9/4. 5
294881K182 ... (KA')

(8.5)

ANSWER B. 15 (2. 88>

a. Drywel 1

Pressure Suppressi on Chamber (8. 5 each)

b. (1) All non-automatic containment isolation valves (on lines
connected to reactor coolant systems or containment>
which are not required to be open during accident conditions
are closed.

(2> At least one door in each airlock is closed and seated.

(3> All automatic containment isolation valves are operable or
deactivated in the isolated position.

(4) All blind flanges and manways are closed.
(8.25 each>

REFERENCE
BFNP: OPL174. 728 LO 1. J, TECHNICAL SPECIFICATIONS 1. 0
3. 6/3. 7 3. 8/4. 8
223881G884 223881G886 ... (KA')
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PRINCIPLES OF NUCLEAR POWER PLANT OPERATION~
THERMODYNAMICS~ HEAT TRANSFER AND FLUID FLOW

PAGE

QUESTION 1. 81 (1. 58l

During startup you have established a stable ib8-second
per i oo. By de% ini tion IS the reactor CRITICAL, SUBCRITICAI
or SUPERCRITICAL?'XPLAIN the difference between subcrx txca)
and supercritica). ASSUME no startup sources are present. (1.5)

(44444 CATEGORY P..;. (.,": i:~UED ON NEXT PAGE
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PRINCIPLES OF NUCLEAR POWER PLANT OPERATION~
THERMODYNAMICS~ HEAT RANSFER AND FLUID FLOW

QUESTION 1. 82 ( ~ ~ 88)

LIST the three (3) "thermal limits" observed during reactor
operation and STATE the limiting condition for each.

(4444'4 CATEGORY 81 CON INUED ON NEXT PAGE ll444)



1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION~
THERMODYNAMICS~ HEP~T TRANSFER AND FLUID FLOW

PAGE 4

C)UEST I QN 1 ~ 8 (1. 58)

a. DOES the delayed neutron fraction INCREASE or DECREASE
from the beginning of cycle (BOC) to the end of cycle
(EQC) r (8. 5)

b ~ LIST the two ( . ) major causes for the change in del ayed reutron
fraction from BQC to EOC. (1. 8)

(444'4l CATEGORY 81 CONTINUED ON NEXT PAGE 4444'4)



1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION~
THERMODYNAMICS~ HEAT TRANSFER AND FLUID FLOW

PAGE S

QUESTION 1. 84 (1. 88)

Reac-or power is 68 on IRK range = wi th the MINIMUMS permissible
svaole positive period al lowecI by procedure e GOI 188 1 ~ Heating
pc;wer i s determined to be 48 on IRK range 7. CALCULATE how 1 ongit wi 1 1 taf',e for power to r each the point of adding heat, i f the
per]od remains con tant.

(04444 CATEGORY 82 CONTINUED ON NEXT PAGE



PRINCIPLES OF NUCLEAR POWER PLANT OPERATION
THERMODYNAMICS HEAT TRANSFER AND FLUID FLOW

PAGE 6

QUESTION 1. 85 (2. 88)

SELECT the appropriate response for EACH of the fol lowing
statements concerning Cantral Rod Worth:

(NORE/I ESS) control rods would need to be pulled to make
the reactor critical at 545 degrees F, as apposed to
148 aegrees F.

An INCREASE in the Void Fraction will result in an
(INCREASE/DECREASE) in individual control rod worth.

Cr Control Rod Warth at End of Cycle would be (LESS/GREATER)
than at the Beginning af Cycle.

Cantral Rod Worth wi'll (INCREASE/DECREASE) with an
INCREASE in moderator temperature.

Control Rod Worth will (INCREASE/DECREASE) as the adjacent
control rods are withdrawn.

{444k% CATEGORY 81 CONTINUED ON NEXT PAGE 0'4I4I')



PRINCIPLES OF NUCLEAR POWER PLANT OPERATION
THERMODYNAMICS HEAT TRANSFER AND FLUID FLOW

PAGE 7

QUEST I CN 1 ~ 86 (1. 88)

Briefly EXPLAIN HOW a control rod withdrawal of one or two
notches can result in a decrease in bundle power.

(l4444 CATEGORY 8! '.". i '..lED ON NEXT PAGE 44444)



1. PRINCIPLES QF NUCLEAR POWER PLANT OPERATION
THERMODYNAMICS~ HEAT TRANSFER AND FLUID FLOW

PAGE 6

QUESTION 1.87

For each of the following events, STATE which CQEFFICIENT of
reactivity (MODERATOR, VOID. DOPPLER) would act FIRST to change
reac-x vi tv.
a ~

Pe~c+eP

d.

control rod droo at 5 percent power

SRV opening at 58 percent power

shutdown cooling when removing decay heat.

one recirc pump trips while at 58 percent power

(4444k CATEGORY 8'ONTINUED QN NEXT PAGE



1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION~
THERMODYNAMICS~ HEAT TRANSFER AND FLUID FLOW

PAGE 9

QUESTION 1. 88 (2. 88)

Following a reactor scram from power, several control rods fail to
inset -'o the fv) 1-in position. One hour af ter the scram, the
Reactor is determined to be subcritical with a shutdown margin (SDM)
of 8.22 / delta K/K.

b ~

If reactor coolant temperature and control rod positions
remain constant rJuring the next hour (from 1 — 2 hours
after the scram), would SDM INCREASE, DECREASE, or REMAIN
the SAME'-. Brief 1 y EXPI AIN your answer.

Dur ing the next hour (2 — 'ours af ter the scram) you notice
reactor pressure is decreasing. WHAT effect would ONLY the
pressure decrease have on SDM. Briefly EXPLAIN your answer.

(fWf44 CATEGORY 81 CONTINUED ON NEXT PAGE 44444)



PRINCIPLES OF NUCLEAR POWER PLANT OPERATION~
THERMODYNAMICS~ HEAT TRANSFER AND FLUID FLOW

PAGE 18

QUEST IQN i . 89 ( l. 88)

The reactor has been operating at 95 percent power for several
days. An operator RAPIDLY reduces reactor power to 68 percent
by reducing the speed of the recirculation pumps. During the
ne>:t =-= MINUTES the operator notices that the reactor power
slowly increases to 6" percent (with no operator action).
EXPLAIN the cause of the power increase.

(44444 CATEGQR" Bl CONTINUED QN NEXT PAGE 4'4'444)



1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION~
~ THERMODYNAMICS~ HEAT TRANSFER AND FLUID FLOW

PAGE 11

QUESTION 1. 18 (1. 25)

As a reactor ooerator coming on shift, you are told that the
previous shift performed a reactor shutdown and commenced a
cooldown from 6 i8 psig at 86.~8. It is now 87~8 and you note that
wide range reactor pressure is 288 psig. Your shift is to place
the reactor in shutdown cooling.

HAS the pr eviou shift e>:ceeded the Technical Speci f ication
ma>:imum al lowable cooldown rate (YES or NO)? INCLUDE in your
answer the Technical Specification Cooldown Limit and the
assumptions and calculations used. ) (8. 75)

HOW many more degrees of cooldown are necessary before RHR
can be unisolated for shutdown cooling? (INCLUDE your
assumptions and calculations.) (B. 5)

(44444 CATEGORY 81 CONTINUED ON NEXT PAGE f4444)



PRINCIPLES OF NUCLEAR POWER PLANT OPERATION~
THERMODYNANICS~ HEAT TRANSFER AND FLUID FLOW

PAGE 1..

QUESTION 1 ~ 11 (1.88)

Concerninq the Rypass Flow'in the reactor core. STATE the
two (2) most significant consequences that would orcur if
bypass flow were sxgnif icantly reduced at full power.

(4444k CATEGORY i.',i:! TINUED ON NEXT PAGE 44444'j



1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION~
THERMODYNAMICS~ HEAT TRANSFER AND FLUID FLOW

QUESTION 1. 12 (1 ~ 88>

A centri fugal pump is operating at rated speed with a di scharge
j!ead of 248 psxg and power consumption of 8.S MW. The speed of

~ the pump is then decreased un il the po~er consumption is 1/64
of its original value. CALCULATE the new discharge head.
SHOW ALL WORI'; ~

(44404 CATEGORY 83 CONT>NUED ON NEXT PAGE



PRINCIPLES QF NUCLEAR POWER PLANT OPERATION~
THERMODYNAMICS~ HEAT TRANSFER AND FLUID FLOW

VASE 14

QUESTION 1. 17 (1 ~ 88>

A leai." develops in the low pressure side of a flow transmitter.
HQW wx 1 I thi s ef fect the f 1 ow indicati on for the instrument'?
(CHOOSE one. >

The indicated delta pressure would decrease causing the
indicated flow to decrease.

b. The indicated delta pressure w'ould decrease causing the
indx cated f I ow to increase.

C ~ The indi cated del ta pressure would increase causing the
indicated flow to decrease.

d. The ).ndxcated delta pressure would increase causing the
indicated flow to increase.

(44444 CATEGORY 81. CONTINUED ON NEXT PAGE 444~4)



i. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION
THERMODYNAMICS~ HFAT TRANSFER AND FLUID FLOW

PAGE )5

QUESTION 1. 14 (2."88)

Answer EACH ONE of the following statements TRUE or FALSE regarding
r eactx vx ty coef f ici en'.s.

a. An increase in flow through the reactor core will add negative
r eac ivity by deer easing the void fraction and thus increasing
I eactor powet

b. As the burnable poison within a fuel bundle burns out, the VOID
coef f i c i en t. becomes mor e negate i ve.

c. LATE in core life, the large reduction in fuel molecules
and the deer ease in moderator densi ty during a plant HEAT-UP can
lead to a positive reactivity addition.

d. As core age progresses, the DOPPLER coefficient becomes more
negative due to plutonium-248 buildup.

( 0 4 0'0 0 CATEGORY 8 1 O'ONT INUED ON NEXT PAGE 0'0 0 4l )



1'. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION
THERNODYNANICS~ HEAT TRANSFER AND FLUID FLOW

PAGE 16

QUESTION 1. 15 (2. 88)

Answer EACH ONE of the fol 1 owing quest i ons TRUE or FALSE concerning
the graph of Contol Rod Worth During a Startup.

control
rod

worth

cold
shutdown

heat-up
complete

1% pwr

power operati on
/188 pwr

~ ~
~ r ~

a. Control rod worth increases during heatup due to density
decreases of the moderator which causes longer slowing down
and thermal diffusion lengths, resulting in more thermal
f lux around a control bl ade.

b. Control rod worth decreases as oower exceeds 1/ due to the
ef fects of rod shadowing. Wi thdrawal of rods increases the
thermal di ffusi on length thereby increasing the f lux around
a control bl ade.

c. While heating-up, rod worth increase is due mainly to the
effects of Bundle Coupling. Rod withdrawal couples fuel
cells together making their effective size larger, resulting in
increased leakage and a reduction in thermal flux.

d. Since control rods are worth more when the moderator is hot,
fewer control rods must be withdrawn to go critical when the
reactor is hot than when cold.

( 4 t4'40 CATEGORY 81 CONTINUED ON NEXT PAGE



1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION
THERNODY'NANICS~ HEAT TRANSFER AND FLUID FLOW

QUESTION 1. 16 <2. $ 8>

The attached FIGURE (GTH-747) represents parameter changes %or a
plant transient on UNIT TWO. Use thzs figure and the
+ol lowing information to answer EACH of the questions below:

(1) Init i al Power Level =- 188 /
(2) Bypass Valves go to Full Open position
(,i) No oper atol acti of1 1 5 taken

The DECREASE in turbine steam %low. (POINT 4>

b. The INCRFASE in power. <POINT 7)

c. The INCREASE in turbine steam flow. <POINT 5 and AREA 6)

d ~ The DECREASE in pressure. (PQI N '. '".)

(44444 CATEGORY D'1 ..".">') „':1UED QN NEXT PAGE eX44e)



'1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION~
THERNODYNAIRICS~ HEAT fRANSFER AND FLUID FLOW

PAGE 18

OUFST1 JN 1. 17 (1. 88)

CALCULATE the equilibrium neutron count rate in a subcritical reactorafter FOUR (0) genera'tions gi ven the fol lowing initial conditi one:

So tree = 188cp
t''ef f
ASSUt1E: generati on 8 cons> sts of onl y sour ce

neutrons and equilibrium is achievedafter four generations

(WW44'N END OF CA fEGQRY 81 l4444)



PLANT DES":.GN INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE. i9

QUESTION 2. 8i (2. 88>

Answer EACH of'he f'ollowxng concerning the SBLC System:

STATE two (2) reasons why the pump motors are interlocked
such that only one motor can be run at a time.

WHAT is the purpose o$ the heat tracing that is provided
on the system piping'."

(0'444s CATEGORY 82 CONTINUED ON NEXT PAGE 44444)



PLANT DESIGN INCLUDING SAFLTY AND EMERGENCY SYSTEMS PAGE 28

QUESTION =. 82 (= M)

STATE whether the fo) lowing statements concer ning the Primary
Containment Isolation System are TRUE or FALSE:

cl ~

E

Mos of the PCIS motor operated valves fail closed 'on loss
of power'o the valve.

The containment isolation reset switches on panel 9-5 must
be operated to manual 1 y reset a RCIC tur bine steam supplyi sol ati on.

c ~ Loss of RPS Bus A will NOT cause any PCIS isolation valves
to cl ose ~

The TIP guide tube ball valve will isolate on a high
radiation

signal�.

(f4tt4 CATEGORY 8 CONTINUED QN NEXT PAGE



2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE

2'UEST

I ON 2. 8 ~ (2. 58)

During star up, the Rod Worth Njnimi "er operator panel shows that
control rods 22-.1 and 38-39 are in "insert error" status.
a ~ DOES a rod bl oc4 e>; i st? EXPLAIN your answer ~

WHAT panel indication should tell you i$ a rod block i- in
force?

(i. ~)

( I. v"ri

(4f 444 CATEGORY 82 CONTINUED QN NEXT PAGE 0'4444)



2. Pl ANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE 22

QUESTION 2.84 (2.88)

WHAT four (4) conditions must e>;i st. before the D/G output brea>;erwill close7

(44444 CATEGORY 6' '3N ~ .'"-lUED ON NEXT PAGE tgW4'4)



~
~

2.'LANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE 2-

~ S'0
QUESTION 2. 85

Dur ing your shift the Drywel 1 Air System (DWAS) isolates. You verify a
Group VI isolation has not occurred.

her si gnal that coul d have caused the DWAS i sol at i on.

b. WHAT air system valves close when the DWAS isolates'7

(444 44 CATEGORY 8 CONTINUED ON NEXT PAGE l4444)





P'NT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE 24

QUESTION 2. 86 ( '. 88)

For EACH of the fc.'owing statements regarding the High Pressure
Cool «nt Inject i on System, INDICATE whether the statement i, s TRUE
or FALSE, and EXPLAIN your answer.

a ~ In the
du! 1 ng
51 gn«l
even x F

event low HPCI booster pump suction pressure is sensed
HPCI system operation, the turbine will trip, and the
must be manually reset befor e the turbine wil 1 restart,initiation signals are still present.

b.

C ~

Upon a HPCI system i sol at i on due to 1 ow steam pressure, the
system cannot" restart until the pressure rises above the
l sol ation setpoint ar d the i sol ation si gnal is reset.
If the HPCI turbine rips due to an overspeed condition,
xt will re.:tart when tne speed coasts down to less than
5888 rpm.

(444k 4 CATEGORY 82 CONTINUED ON NEXT PAGE l4444)



2. PLANT DESIGN INCLUDING SAFE CY AND EMERGENCY SYSTEMS PAGE 25

OUESTION ..87 ( ..88)

Concerning the CRD system:

a ~ WHAT are the normal values for CRD hydraulic system FLOW
and DRI VE WATER DIFFERENT I AL PRESSURE7

b. WHAT percentage of CRD hydraulic system FLOW is supplied
to the CRD cooling water header'?

Immedi-tely following a reactor scram the control rodfull-in (green) light-. on panel 9-S are lit but there is
no posi tion readout di splayed. EXPLAIN WHY thi s occurs
and WHAT eventual 1 y happens .that al 1 ows the contr ol r od
to se't: le into the "88" position. ( ' '))

(4WtW4 CATEGORY 8'...'. CONTINUED ON NEXT PAGE 44444)



PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE 2b

QUESTION 2. 88 (1 ~ 58) ~

A Cnr e Spray line brea):s inside the shroud.

a ~ WILL the brea); cause an alarm in the control room
(YES nr NQ)Y

HOW wi 1 l. the break affect core spray performance for
that 1 oopT

(Q...)

(1.8)

(444'40 CATEGORY 8 'ONTINUED ON NEXT PAGE 0'4'4f 0)



2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE 27

QUESTION 2. 89 (Z. 88)

For EACH of the following situations, STATE whether or not the
indicated activity can occur. If the activity cannot occur, 4JHAT
must change to allow it to occur7

The Refuel Br idge is over the reactor vessel and in motion toward
the fue.'ool with the fuel grapple loaded. All rods are
lnsel ted. The reactor moae switch position is changed from
REFUEL to STARTUP ~ MILL the bridge continue to move7

The Ref uel Pl af form i s 'over the vessel . The frame mounted hol s'"
is loaded. One rod is at position 38. CAN the load on the
hoist be lowered into the vessel'

The Refuel Platform is over the vessel with the mode switch in
REFUEL. The gr apple is ful ly lowered and unloaded. CAN a
control rod be withdrawn?

(f4444 CATEGORY ' ...")Nl'UED ON NEXT PAGE W444)



PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS

QUESTION 2. i8 (2. 88)

The RCIC system,is in operation on your shift to demonstrate
operaoil sty for Technical Specif ications.
a ~ DESCRIBE what occurs to the RCIC system (components> i. f

reactor water level exceeds 54 inches.

low-low reactor water level condition occurs after the
high level condition described in part a. above. DESCRIBE
the operator actions required to permit the RCIC .system
to respond to this low-low level condition.

(least CATEGORY 8" CONTINUED ON NEXT PAGE eXeX4>



PLANT DE IGN INCLUDING SAFFTY AND EMERGENCY SYSTEMS PAGE 29

QUEST I ON ~ 1 1 (2. 58)

The Reactor Water Cleanup System is in operation with one pump
and one filter deminerali=er in service. A reactor startup
and heatup xs in progress with wide range reactor pressure
indicating 488 psig. The RWCU dump valve is open, rejecting
water to the main condenser to control reactor water level.
Suddenly, the operator receives a RWCU low pump flow alar m

and notes that system flow is 8 gpm and the previously running
pump has stopped. Answer EACH of the following concerning the
above situation:
cA ~

c ~

LIST five (5) possible causes of the pump trip (other
than pump failure) . ~

STATE whether the RWCU blowdown valve WILL or WILL NOT
isolate CONCURRENTLY with any of the p'ump trips.
In thE'. above example, if the operator also notices that
an RWCU sy-tern i -olation has also occurred. STATE HOW
«he RWCU dump valve position at the time of the isolation
can cause significant stress upon the RWCU system .piping
and components.

(I.Br

(8.5)

(1. 8)

(44444 CATFGORY 82 CONTINUED ON NEXT PAGE



PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE ~8

DUEST ION 2. 12 (2. 88)

For the Roo K<1 oci". Moni tor (R&M), answer EACH of the fol lowing:
a ~ WHAT adverse condition is the system designed to prevent'7

When the Meter Function Switch on the 8ach Panel 9-14
Meter Section is in the "count" posi.tion, WHAT are the"unit " of the indication on the meter and WHAT can be
calculated by utili-.ing the indicated value'7

(44444 END OF CATEGORY 82 44444)



INSTRUMENTS AND CONTROLS PAGE 31

QUESTION ~. 81 ( .. 58)

T"e pl ant i s operating at 188% power and 188% core f I ow when the"A" flow converter output fails to "ero. MAlCH from column 8 the
action that will e> i st 'for each trip function in Column A given
the abave condi tions.

NOTE: REPSONSES MAY BE USED MORE THAN ONCE

COLUMN B

a. "A" APRM Hi -Hi ther mal

b. "B" APRM Hi-Hi thermal

1. Rod Block:

2. Half Scram

c. "C" APRM Hi Full Scram

d. "D" APRM Hi 4. None

e. "E" APRM Hi-Hi neutron

CATEGORY 8~ CONTINUED ON NEXT PAGE 44444)



5. INSTRUMENTS AND CONTROLS PAGE 32

QUESTION i. 82 ( '. $8)

LIST four (4) conditions that will initiate the annunciator
"RPB ATU TROUBLE" on Panel 9-,J.

('44444 CATEGORY ('>" C"< 'lNUED ON NEXT PAGE



INSTRUMENTS AND CONTROLS F'AGE

QUESTION Z. 8~ (2. 58)

A reactor star tup of Uni t 2 i s in progress. The plant i s operating
at r/ in the process of power ascension to 188/ Rated Thermal Power.
The Mode Switch has Just been placed in "RUN" and the following
equi pment i s out of ser vice:

Condensate Pump A
CRD Pump b
APRM B Bypassed (FAILED DOWNSCALE)
RBCCW Pump C

A RED Hi-Hi/Inop light suddenly illuminates on the apron section
of Panel 9-5 for IRM H. A checl'f Panel 9-14 determines a WHITEINOF'ight is illuminated for IRM H.

Answer EACH of the following with regards to the above situation".
a. LlST three (i) causes for the indications on IRM H.

b. STATE what automatic trips should occur. JUSTIFY your
response.

( 4 f4 4 f CATEGORY 8 i"ONT INUED ON NEXT PAGE 4 4 4 4 4 )



INSTRUMENTS AND CONTROLS

QUESTION ~. 84 (1. 2 )

The &rowns Ferry recirculation pump MG sets possess sixteen (16)
di f ferent drive motor breaker trips. LIST f ive (5) of those trips
which ALSO cause a scoop tube lock. (SETPOINTS NOT REQUIRED)

(44444 CATEGORY 8~ CONTINUED ON NEXT PAGE 44444)



INSTRUMENTS AND CONTROLS

QUESTION i. 85 (2. 88)

You are in the process of preparing the Main Turbine for startup in
accordance witn 01-47. III.c. The following conditions e>;ist:

Main Turbine is reset
VALVES CLOSED is selected
Warming rate indicator is at. "ero position
Load limit is set at. 188/
FAST acceleration rate is selected

STATE the position for EACH of the following valves with the turbine in
this condition.

(1)
(2)
(i)
(4)

Main Stop Valves
Con rol Valves
CIVS Stop
Intercept

You now select SHELL WARMINB to prewarm the turbine by pressuri "ation
of the HP turbine. STATE the new position of the valves. specified in
part "a" above, given this changed condition.

(44444 CATEGORY 8Z CONTINUED ON NEXT PAGE 44444)



3. INSTRUMENTS AND CONTROLS PAGE 36

QUESTION ~i. 86 (1. 58)

Answer EACH of the following given the below data for APRM Channel C:

LPRM Level: A B C D

No. of LPRMs assigned: 6 5
No. of LPRMs bypassed: 8

If APRM Channel C selector swi tch on the local (back) panel was
placed to the COUNT position, STATE the expected meter reading.

Based on the above information, STATE whether APRM Channel C i-
operable or inoperable. JUSTIFY your response.

(8. 5)

(1. 8)

(44444 CATEGORY 8> CONTINUED ON NEXT PAGE



'h. INSTRUMENTS AND CONTROLS PAGE .=.7

DUEST ION:".. 87 ( 1. 88)

Unx t 2 i s oner at ing at 188'/.'ated Thermal Power wi th "A" feedwater l evel
control selected. Al l other contr ols are in Normal/Automatic. A failure
inl a reactor vessel level narrow range instrument has occurred and resul ed
in the following related trips/indications:

REAC VESSFL MATER LEVEL LOW-LOW CHAN A ANNUNCIATOR — OFF
REAC VESSEL MATER LEVFL LOW-LOM CHAN B ANNUNCIATOR — OFF"A" NR level indication reads at NININUN"B" 5 "C" NR level indications read at NAXIMUN
REACTOR MTR LEVEL A ABNORMAL ANNUNCIATOR — ON
Feedwa.er f low i s at ZERO~
Two channel s of L~ F have~l RIP~PED
One .-.hannel of Ee~v- -. ha"= TRIPPED

STATE which NR level transmitter has failed and STATE in which direction it
has fa~ l ed (HIGH/LOM) .

(If'f CATEGORY 8I" C 'arI'NUED ON NEXT PAGE f'4444)



INSTRUMENTS AND CONTROLS PAGE .>8

QUESTION ". 88 (3. 88)

Answer EACH of the following with respect to the Rod Sequencer Control
System:

The RSCS was developed for three different regions of rod withdrawal:
(1> 188/ rod density to 58/ rod density
(2) 58'/ rod density to preset power level
(3) Beyond preset power level

For EACH region above, STATE BOTH the design function of the RSCS
AND the type of rod control in effect to accomplish this function.

(1. 5)

b. During a r eactor star tup under rod sequencer "A", all A1 ~ and A'4
rods are fully withdrawn then the Sequencer Node Selector (SNS)
and Rod Sequencer Selector (RSS) switches are placed in "Normal".
LIST four (4> interlocf:s this act>on enables.

c. STATE'he effect on RSCS i f i t". turbine generator 1st stage shell
pressure input fai ls HIGH. (8. 5>

(0'4444 CATEGOlq1'~ CONTINUED ON NEXT PAGE 44444)



INSTRUMENTS AND CONTROLS

QUESTION ~ ~ 89 (1. 58)

Answer EACH o% the following regarding the Reactor Protect>on System
(RPS) for Unx'."
a. STATE the alternate source of power to the RPS bus.

(BE SPECIFIC! INCLUDE VOLTAGE AND BOARD NUMBER)

be LIST two (2) interlocks associated with this alternate
power supply.

(k44f4 CATEGORY 8 CONTINUED ON NEXT PAGE 44444)



INSTRUMENTS AND CONTROLS PAGE 48

QUEST EON "r 18 ( 1 58)

Answer EACH of the following with regard to the Source Range
Monitors (SRMs):

a ~ STATE the two (2) per mi ssi ves that must be sat i sf i ed bef ore
an operator may wi thdr aw the SRMs wi thout produc ing a rod
block.

b. DESCRISE the indications available to the operator on
Panel s 9-.. and 9-12 that si gni fy the SRMs may be wi thdrawn
without causing a rod bloc); ~

(1. 8)

(8. 5)

(44444 CATEGORY 8 » CONTINUED ON NEXT PAGE



INSTRUMENTS AND CONTROLS PAGE 41

QUESTION ~. 11 (1. 58)

Unit ~ is operating at 58% Rated Thermal Power with rods being
pul I ed to establ i sh the 188% r od pattern. The Rod Block Monitot
(RBM) bypass joystick on the 9-5 panel is in "Normal".
Per iodically the following indications change on the 9-5 panel as
various rods are selected and moved:

Al ) "Detector Bypass" I i ghts energi -e
Both RB~recorders go downscale

EXPLAIN the cause of these changes in indication '(INCLUDE initx«ting
event and component(s) affected).
FXPLAlN WHY thxs condition is normal and facility design permits
continued operation.

(t44i4 CATEGORY 8~ CONTINUED ON NEXT PAGE 44444)



'v. INSTRUMENTS AND CONTROLS PAGE 42

QUESTION ". 12 ( v ~ 88)

Answer EACH of the following with regard to the Standby Au>;iliary
Power System:

a. STATE the three (~) positions associated with the Diesel
Generator Operational Made Switch and DESCRIBE the function
of eacn position.

b. The Diesel Generator- receive an auto start signal on Unx t 2low-low-low reactor water level. STATE the mode of voltage
r egulator operation that will be in effect.

c. Subsequent to the above auto start. signal, a "START FAILURE"
alarm is received. STATE two (2) causes for this alarm.
(SETPOINTS REQUIRED FOR FULL CREDIT)

(1 ~ 5)

(8. )

(l.8)

(tCX44 CATEGORY '-3. :Or-:.INUED ON NEXT PAGE 44044)



INSTRUMENTS AND CONTROLS PAGE 4

QUESTION:-. 1 « (2. 58)

Answer EACH of the following with regard to the 258v Unit and
Plant DC power system:

LIST three («) major types of loads supplied by this system. (8. /5)

b ~ EXPLAIN how a reliable source of DC power i.s maintained to
these 1 oads ~ INCLUDE ALL NORMAL, ALTERNATE ~~c BACt«UP POWER
SUPPLIES AND ASSOCIATED COMPONENTS! (1.8;

C ~ EXPLAIN why DC power is preferred for these types of load
(other than for improved reliability) .

BE SPECIFIC! THREE RESPONSES REQUIRED FOR FULL CREDIT! (8. 7G>

(e4t44 END OF CATEGORy 83 44444)



'4. PROCEDURES — NORMAL~ ABNORMAL~ EMERGENCY AND
RADIOLOGICAL CONTROL

PAGE 44

QUESTION 4. 81 (2. 88)

Entr y into a HIGH RADIATION AREA is required. To complete the tasl<, the
oper ator will receive an estimated 78 mrem whole body dose. You have thefollowing xnforrnation on available operators. Time constraints will not
permit authori'ation of an increase in administrative limits. NRC For m 4-
are on file unless otherwise indicated.
STATE your REASONS for accepting or rejecting each operator for the job.
OPERATOR

SEX femal e

24 28

Wk EXP

OTR EXP

ANN EXP

LIFE EXP

288 rnrem

1198 mrem

2178 mrem

8 mrem

958 mrem

~998 mrem

55378 mrem

5 mrem

425 mrem

758 mrem

27~5 mrem

98 mrem

5 mrem

2588 mrem

18858 mrem

Remar ):s History
Unavailable

months
Pregnant-
Signed Prenatal
Document on File

CATEGORY 84 CONTINUED ON NEXT PAGE 44444)



'4. PROCEDURES — NORMAL~ ABNORMAL~ EMERGENCY AND
RADIOLOGICAL CONTROL

PAGE 45

QUESTION 4. 82 (1. 88)

Kith Uni.t = operating at 98/ power, an Off Gas Hydrogen EH-23
High alarm is received. Both Hydt ogen analy-ers indicate a
Hydrogen level of 5.3/. Which one of the following responses
most accurately reflects the proper course of action you should tahe7

CL ~ Change over to the alternate Recombiner.

b. Change over to the Al ter nate Of f Gas Train.

c ~ Stal t an addi t x onal SJAE to assi st in Condenser H-2 removal ~

d. Manually Scram the reactor.

('44k 44 CATEGORY 84 CONTINUED ON NEXT PAGE 44k 44)



'4. F'ROCEDURES — NORMAL~ ABNORMAL~ EMERGENCY AND
~ RADIOLOGICAL CONTROL

PAGE 46

QUESTION 4.8~ (1. 88)

AHICH one (1) of the following scenarios, would result in the assumption
that the Fuel Cladding Integrity Safety Limit of the Unit 1 Technical
Specifications had been exceeded ?

a. Reactor power is at 42/ RTP: the main turbine trips due to
an EHC malfunction; the reactor SCRAMS on HIGH F'RESSURE; the
BPV's control pressure thereafter.

b. Reactor power is at 78/ RTP; a steam lea): to t'e Drywell occurs
and Drywell pressure rises; the reactor SCRAMS at 1.85 psig:
HPCI auto-actuation does not occur, but manual start is
successful; +he reactor is br ought. t o a cold shutdown condi tion.
React- - is in Start-Up, at 12% RTP; power is increased bv rod
pull; the reactor SCRAMS at 12.5/ power, by APRM's; levels and
pressure are maintained by normal systems for the plant status.

d. The reartor is at 18/ RTP„1-1/2 BPV's are open in preparation
for turbine warmup; controller failure reduces pressure to 875
psig; MSIV's close; reactor SCRAMS: level and pressure are

maintained by normal systems for the plant status.

(44444 CATEGORY 84 CONTINUED ON NEXT PAGE 0'4844)



4. PROCEDURES — NORMAL~ ABNORMAL~ EMERGENCY AND
RADIOLOGICAL CONTROL

PAGE 47

QUESTION 4. 84 (2. 58>

The fol 1 owe ng parameter changes / .annunci ators are observed
by the r eactor operator:

RBCCW temperature Lower than normal
RBCCW Surge i'ank Hi Level alarm

(No other alarms pr esent)

a,. WH1CH one <1) of the following mal Functions would most
1 i kel y cause these indi cat i ons:

1. Raw Coolxng Water leak in the RBCCW Heat Exchanger<s).

Reactor Coolant leak into RBCCW via NRHX.

(' 8>

Fuel Pool Cooling System leal: from RBCCW.

RBCCW Makeup Valve (fill valve) leak

5 ~ DWEDS Heat E>:changer leak into RBCCW.

b. LIST three (. > of the condit:ons/circumstances that will
cause the isolation valve to non-essential equipment
(MOV-48) to automaticall.y close.

NOTE: BE SPECIFIC AND INCLUDE SFTPOINT VALUES

< I. 5)

(4f f44 CATEGORY 64

'ONTINUED

ON NEXT PAGE



'4. PROCEDURES — NORMAL~ ABNORMAL~ EMERGENCY AND
RADIOLOGICAL CONTROL

PAGE 46

'UEST

I ON 4 ~ 85 <2. 88)

A Reactor Startup is in progress on UNIT 2 when the operating
CRD Pump trips on motor overload. The Backup Pump is under
repair and i s expected to be operable wi thin 45 minutes.
The following initial conditions exist:

Reactor Power ~ .28;!
Reactor Pressur — 618 psig
Charoing Water Pressure = 1498 psig (decreasing slowly)
1 ACCUM light on Full Core Display Illuminated

ANSWER EACH of the following questions TRUE or FALSE.

a. A Manual Scram is required if Reactor Pressure drops below
688 pslg ~

b. A Manual Scram is required if Charging Water Pressure cannot
be maintained above 1418 psig.

c. A Manual Scram is required if ~8 Control Rods receive High
Temper atur e alarms wi.th a Low CRD Water Pressure alarm.

d A Manual Sct am I s reoui I ed I f 'the bac kup CRD Pump l s started,
Charging Water Pressure is 1588 psig. and a second ACCUM alarm
comes in due to low pressure.

(40k.00 CATEGORY 84 CONTINUED ON NEXT PAGE



'4. PROCEDURES — NORMAL~ ABNORMAL~ ENERGENCY AND
RADIOLOGICAL CONTROL

PAGE 49

QUESTION 4 ~ 8E) ( I. 58)

Answer EACH of the following questions TRUE or FALSE
concerning procedural limitations applied to squir rel cage
inducti on and synchronous motors, 288 horsepower and larger:
a. The number of starts should be kept to a minimum since

the l i fe of a motor i s affected by the number of starts.
b. A motor shall be limited to two (2) starts is succession,

coasting to rest between starts, if the motor is initially
at normal operating temperatur e.

c. Following a motor start at normal operating temperature,
the motor should be allowed to cool for appro>:imately
28 minutes while running at no load before an additional
restart is attempted.

(44444 CATEGORY 84 CONTINUED ON NEXT PAGE W4444)



PROCEDURES — NORMAL ABNORMAL~ EMERGENCY AND
RADIOLOGICAL CONTROL

QUESTION 4.87

Answer EACH of the following questions TRUE or FALSE.

a. The CO2 Fire Pr otection Syst: em shall be operable with a
minimum of, 8 / (.5 Tank) in storage units 1,2, and

b. If CO2 fire protection is lost to a Cable Spreading Room.
a continuous Fire Watch must be stationed until it is restored.

c. Reactor operation may continue with the High Pressure Fire
Protection System inoperable, provided patrolling Fire Watches
with portable fire equipment are available to patrol all
areas hourly.

d. During Reactor operation, welding is permitted in the Cable
Spr eading Room, provided a continuous Fire Watch is stationed
in the immediate vicinity where the work is in progress.

(t4444 CATEGORY 84 CONTINUED ON NEXT PAGE 44444)



4. PROCEDURES — NORMAL~ ABNORMAL~ EMERGENCY AND
RADIOLOG I CAL CONTROL

PAGE 51

QUEST ION 4. 88 (1. 25)

Answer the following question regarding EPIP-2 (NUE)
by FILLING IN THE BLANh'.S.

After an event is declared the ODS shall be notified
within 1

The SE/SED shall notify the NRC immediately or within
by using the

Reanalysis of the current situation will be done by the
4 at least every 5 or more frequentlyif conditions warrant to determine if the NUE should be cancelled.

(44044 CATEGORY 84 CONTINUED ON NEXT PAGE f4444)



4. ROCEDURES —.NORMAL~ ABNORMAL~ EMERGENCY AND
RADIOLOGICAL CONTROL

PAGE 5:"

QUESTION 4. 89 (1. 58)

An Ooerability Test is conducted on a safety-related system, following
the installation of an approved modification. LIST three (3) separatecriteria which would procedurally require that a TEST DEFICIENCY
be initiated (documented).

(44ttt CATEGORY 84; 4: INUED ON NEXT PAGE l4lf4)



'4. PROCEDURES — NORMAL ABNORMAL~ EMERGENCY AND
RAD IQLOG ICAL CONTROL

QUESTION 4. 18 (2. 88)

Embrown's Ferry Standard Practice 12. 17, "Administrative Control
for Plant Operation," establishes plant policy for the control
of containment isolation and safety systems during an emergency.

STATE the evaluation which must be made prior to resetting
a Primary Containment Isolation.

b. LIST the two (2) conditions which allow operators to override
automatic operations of engineered safety features.

NOTE: DO NOT CONFUSE THIS NITH THE GUIDANCE FOR MANUALLY SECURING
AN ECCS SYSTEMS

(44444 CATEGORY 84 CONTINUED QN NEXT PAGE 44444)



'4. PROCEDURES — NORMAL~ ABNORMAL~ EMERGENCY AND
RADIOLOGICAL CONTROL

PAGE 54

QUESTION 4. 11 (1.58)

„Answer EACH of the following questions concerning EOI-1:

a. LIST the conditions under which SLC injection is mandatory.

b ~ Permanent di sab1 i ng of ADS is required when Reactor Shutdown
is contingent upon SLC (ATWS condition), because core damage
could occur. STATE two (2) methods of causing core damageif ADS is allowed to actuate.

(8. 5)

(1. 8)

CATEGORY 84 CONTINUED ON NEXT PAGE 44444)



'4. PROCEDURES — NORMAL ABNORMAL~ EMERGENCY AND
RADIOLOGICAL CONTROL

QUESTION 4. I 2 (2. 88)

LIST eight (8) initial operator actions to be taken when
Control Room abandonment. i- required as specified in Emergency
Plans Manual Sir, (EPM-6).

(fthm 44 CATEGORY 84 CONTINUED ON NEXT PAGE 44444)



1

PROCEDURES — NORMAL~ A&NORMAL~ EMERGENCy AND
RADIOLOGICAL CONTROL

PAGE 56

QUESTION 4. i3 (1. 88>

LIST two (2) systems that require tagging prior to entryinto the Primary Containment. INCLUDE in your answer the
required status or position of the system.

(44444 CATEGORY 84 CONTINUED ON NEXT PAGE 44444)



'4. PROCEDURES — NORMAL~ ARMORIAL~ EMERGENCY AND
RADIOLOG I CAL CONTROL

PAGE 57

QUESTION .4. i4 (2. 88)

A single Recirculation Pump trips while operating at 188 /
power in automatic control.
a. STATE the immediate action(s) that should be performed onth e RUNN ING PUNF'

b. EXPLAIN WHY the Running Pump speed must be reduced to ( 58 /
of rated speed prior to starting the idle pump.

(tt44t CATEGORY 84 CONTINUED ON NEXT PAGE 44444)



4. PROCEDURES —"NORMAL ABNORMAL~ EMERGENCY AND
RADIOLOGICAL CONTROL

PAGE 58

QUESTION 4. 15 (1. 88)

During Shell Warming of the High Pressure Turbine, the operator
should maintain the 1st Stage Pressure between 68-188 psig in
accordance with 01-47, since a Reactor Scram would occur if pressure
became > 142 psig ~ EXPLAIN WHY this would initiate a Reactor Scram.

CATEGORY 84 CONTINUED QN NEXT PAGE 44444)
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4. PROCEDURES — NORMAL ABNORMAL~ EMERGENCY AND
RADIOLOGICAL CONTROL

PAGE 59

QUESTION 4. 16 (1. 88)

Diesel Generator Fast Starts should be avoided during the time
period of 15 minutes to a hours after Diesel shutdown, according
to OI-82.

b.

EXPLAIN the reason for this precaution.

Briefly DESCRIBE the method by which a Diesel Gener ator
should be started during this time interval and from where
i t. would be started.

(44444 CATEGORY 84 CONTINUED ON NEXT PAGE



4. PROCEDURES — NORMAL~ ABNORMAL~ EMERGENCY AND
RADIOLOGICAL CONTROL

PAGE 68

QUESTION 4. 17 (2. 88)

The following data was taken during recent testing of the
Standby Liquid Control System:

Pump Flow Rates
Reli.ef Valve Setting
SLC Tant: Level
Solution Temperature

A: 45gpm B: 48gpm
A: 1375psig B: 1%25 pslg
4288 gal 9 13.8 / Boron concentration
72 Deg F

LIST any paramaters which do not meet Technical Specification
requirements. INCLUDE, in your answer, any applicable Limiting
Condx tions for Operation.

NOTE: APPLICABLE TECHNICAL SPECIFICATIONS ATTACHED

(44444 END OF CATEGORY 84
(l4ff4W4'444444 END OF EXAMINATION



1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION~
THERMODYNAMICS'EAT TRANSFER AND FLUID FLOW

PAGE 61

ANSWERS -- BROWNS FERRY 1, 28(3 -BB/83/23-HOPPER, G

ANSWER 1. $ 1

supercritical

(1. 58>

C+8. 53

subcritical — reactor power is decreasing (OR neutrons per
generation are decreasing) C+8. 53

supercritical reactor power is increasing (OR neutrons per
generat i on are increasing > C+8.53

REFERENCE
BFNP: Reactor Theory, pp. 1-31 and p. 7-7.

Chapter 1. Objective 3. 1.
Chapter 7. Objective 2.3.

3. 5/3. 5 3. 9/3. 9 4. 1/4. 1

292882K 187 292888K1$ 7 2928$ BK188 ... (KA'S)

ANSWER 1.82 '(3. 88)

2 ~ APLHGR — Average Planer Linear Heat Generation Rate
(designed to limit average pin power at any node to a value
such that following a design basis accident the> maximum fuel
clad temperature will not exceed 2288 degrees F.

MCPR — Minimum Critical
(designed to limit the
the value that will) pr
experiencing the onset

et&0. ~Zen+~

REFERENCE
BFNP: Heat Transf er and Flui

Chapter 9, Objectives

Power Ratio
power of any fuel element to below
event any point in the bundle from
of transition boiling.

aq.aa — ~PPi O ir C~I 4~
+s.H,C k ~ IhWPeeCI Or COWPER . gy'hC ff
wcY~ ~ g+pop or Wl $ <W

d Flow, pp. 9-16 through 9-26.
2.3, 3.3, and 4.3.

1. LHGR — Linear Heat Gener ati on Rate
(designed to limit the pin power at any node in the reactor
to a value that) limits the fuel clad strain to less than one
percent pl asti c strain.

C~8. 53

C+8.53

C+8.53

C+8. 53

C+8. 53

C+8. 53

2. B/3. 6 2. B/3. 6 2. B/3. 6
293889K 187 2'93889K 1 1 1 293889K119 ... (KA'S)
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ANSWER 1.83 (1.58)

a. decrease (~8.53

b. The contribution to the delayed neutron population by U-235
decreases as the U-235 is burned out E+8.53 and the
contribution from plutonium increases C+8.53, decreasing the
delayed neutron fraction.

REFERENCE
BFNP: Reactor Theory, pp. 3-29

Chapter 3. Objective 4.6.

2. 5/2. 5
292883K184 .. ~ (KA'S>

ANSWER 1.84 (1. 88)

68 on range 2 is equal to 8.86 on range 7

P (t) = P (o) e4>k-t/T

(:,+8. 253

(+8. 253

P(o> = 8.86. P(t) = 48, period = 68 seconds

t, = 68 1 n 48/8. 86

398 seconds or 6.5 minutes

I+8. 253

l+8. 253

REFERENCE
BFNP: Reactor Theory, pp. 3-17 and 3-19.

Chapter 3, Objective 3.2.
GOI-188-1, p. 13.

2. 7/2. 8
292883K188 ... (KA')
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ANSWER 1.85 (2. 88)

a 0

b.
C ~

d ~

e.

more
decrease
less
increase
increase

C+8. 4 each 3

REFERENCE
BFNP: Reactor Theory, pp. 5-9 through 5-16.

Chap ter 5, Objective 2. 4.

2. 5/2. 6
292885K189 ... (KA')

ANSWER 1.86 (1. 88)

The steam bubbles generated by the withdrawal of a shallow rod
increase the void fr action L+8. 53, which adds negative reactivity,
offsetting the positive reactivity effects of the rod withdrawal
L~S. 53.

REFERENCE
BFNP: Reactor Theory, p. 5-23.

Chapter 5, Objective 3.3.

3.1/3.2
29288BK119 .. ~ (KA')
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ANSWER 1. 87

a ~

b.
Doppler
vox d

d. void
(:+S. 5 each 3

REFERENCE
BFNP: Reactor Theory, pp. 7-2 through 7-23.

Chapter 7, Objective None.

3. 3/3. 3
292884K114 ~ ..(KA'S)

ANSWER 1. SB (2. 88)

a., increase (+8.53 due to Xe build in C+8.53

The decrease in reactor pressure is directly related to a
decrease in reactor coolant temperature C+8.253. Due to
the negative value of the moderator temperature coefficient,
reactivity increases (adds positive reactivity with
decreasing moderator temperature C+8.253.
Hence, SDM decreases E+8.53.

REFERENCE
BFNP: Reactor Theory. pp. 1-35, 4-5, and 6-9.

Chapter 1, Objective 4. 1; Chapter 4,
Objective 2.2; Chapter 6, Objective 2.3.d.

3. 2/3. 5 2. 6/2. 7
'92882K118292882K114 ...(KA'S)



. PRINCIPLES CIF NiJCLEAR POWER P( ANT CIPERATION~
THERNODYNAHICS~ HEAT TRANSFER AND Fl UID FLOW

PAB<

6"'NSWFRS-- BRGWNS FERRY 1. -BB/8 "/2'Z-H(3PPER, 8

ANSWER 89 88

Less feedwater heating will occur resulting in colder
feedwater entering the vessel C+8.53 which will cause
reactor. power to increase (-bout " percenb> from
the positive r eac~ ivi ty addition (alpha m> C+8.53

REFEREN E
BFNP: Hea'rans< er and Flui d Flow pp. 5-4B.

Rear tar Th ear y pp 7 1 B anrl 7-1 9 ~

Chapter 7, Objectl vp. B. 1 ~

~
~ ."/;". 4 '7. 9/ .8 2. 7/2. 2

2~)288BKi '~8 2928$ BI'"121 2'7 i885K185 ...(KA'S)

ANSWER 1. 18 (1. 25)

a ~ YES C+8.253, (the previous

shiest

DID EXCEED the cooldown
1 i mi t af >188 degree- F/hr- C+8. 253. >gag er '3JLP

Tsat far 638 psi g = 494 degrees F:
Tsat f ar. 88 ps> g = 'BB degree„- F",

cooldawn rate =- (494- EBB) degrees F/1 hour
186 degrees F/hr- C+8.253

47 +/" 2 dear ees F (a< cuoldawn required> C+8 ~ 253

Tsat for 288 psi g =- EBB degrees F",

1 sat far 185 psi g =- 341 degrees F;
(>BB- ~41> =- 47 denr ees F

ECF W1LL E~E APPLIED TO PART b.

C+8 -53

REFERFNCE
BFNP: Heat Transf er and Fluid Flaw, pp. 3-1,

Chapter 3, Objecti ve 1. 1

OPL171. 844, RHR, pp. 14 and 1*.
Objectives V. D..i„V~ E. ~, and V.E.4.
Techni cal Spec i f icat ions, ~. 6. A.

Z. 7/ i ~ B 2. B/3. 1

285888K482 29~88 ~K12> .. ~ (KA')
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ANSWER (1. 88)

1. (excessive voiding in bypass region resulting in)
unreliable LPRM readings

2. inadequate cooling of LPRM detectors (resulting in
premature LPRM detector failures>

REFERENCE
BFNP: Heat Transfer and Fluid Flow, pp. 8-49 through 8-52

Chapter 8, Objectives 9.4 and 9.5 ~

2.5/2.6 2.4/2.6
293888K132 293888K133 ...(KA'S>

C+8. 53

C+8. 53

ANSWER 1. 12 (1. 88>

use pump laws: power proporti onal to (speed) '443
and head proportional to (speed) 442

then: power decreased to 1/64 implies speed decrease by 1/4.

hence head decreased to (1/4)442, which is 1/16
248 psig x (1/16) = 15 psig

C+8. 43
C~8. 43

C~. 23

REFERENCE
BFNP: Heat Transfer and Fluid Flow, p. 6-96.

Chapter 6, Objective 7. 11.

2. 8/2. 9
291$ 84K185 ... (KA'S>

ANSWER 1. 13 (1. 88)

REFERENCE
BFNP: Heat Transf er and Flui d Fl ow, p. 6-68.

Chapter 6, Objective 6.1.

2. 9/3. 1 3. 1/3. 1

2'9 1 882K 1 84 29 1 882K 1 85 ... (KA'S)
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ANSWER 1. 14 (2. 88)

a. Fal se
b. True
c ~ Tl ue
d. True (.5 each)

292884K113 ... (KA'S)

REFERENCE
G.E. Reactor Theory, Chpt. 4, LO 1.5,3.6,4.3,6.3, Chpt 7, LO 5.6
2.5/2.6 , 2.1/2 ' , 2 '/2 ' , 1.9/2 '2
292884K182 292884K189 292884K111

ANSWER (2. 88)

a. True
b. False
c. False
d. False (.5 each>

REFERENCE
G.E. Reactor Theory, Chpt. 5, LO 2.5
2. 5/2. 6, 2. 6/2. 9
292885K189 292885K112 ... (KA'S)

ANSWER 1. 16 (2. 88)

a. BPV'S open causing EHC to close Turbine CV's.

b. Power increased due to lower feedwater temperature.
(Less steam to the Turbine>

(8. 5>

(8. 5)

c. Al I BPV, s are open at point 5. (B-.M) EHC fol I ows
increasing pressure by openin CV's. (

d. Pressure decreases due to BPV's opening. (8. 5)

REFERENCE
BFNP: OPL 171. 855 LO A
4. 1/4. 2 3. 6/3. 7 4. 1/4. 1

24 1888A283 24 1888K381 241888K618 ... (KA'S>
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ANSWER 1 ~ 17 (1. 88>

S/1-Kef f 188/ (1 —.2> = 125

ol fission
8 8
1 28
2 24
3 25
4 25

source
188
188
188
188
188

total
188
128
124
125
125

REFERENCE
6. E. Reactor Theory, Chpt 3, LO1 ~ 2, 1. 5
2. 9/3. 8, 2. 1/2. 3
292883K181 292883K182 ... (KA'S>
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ANSWERS -- BROWNS FERRY 1, 28c3 -88/83/23-HOPPER, G

ANSWER 2. 81 (2. 8$ )

'a ~

b ~

prevent too rapid of an injection rate (and subsequent
power chugging)

2. prevent overpressurizing the SBLC system

to ensure the sodium pentaborate solution does not solidify in
the pump suction lines and make the system inoperable

6+8. 53

(~$ . 53

(+1. $ 3

REFERENCE
BFNP: OPL171.839, SBLC, pp. 7, 12, and 15.

Objectives V. B, E, and F.

3. 8/3. 9 2. 8/3. 1 2. 8/3. 8
211888K483 211888K418 21 1$ 88K582 ... (KA'S>

ANSWER 2.$ 2 (2. 8$ )

a. Fal se
b. False
c
d. Fal se

(MOV' fai I as-i s)
(separate reset switch for RCIC>
(both logic channels must deenergize>
(only high D/W pressure or low RPV level>

E+$ . 5 each 3

REFERENCE
BFNP: OPL171. 817, PC IS, pp. 6, 17 and 18.

Obj ecti ves V. D. and V. E.

3. 4/3. 6 2. 7/2. 9 3. 4/3. 5 3. 5/3. 7
223882K187 223882K1 13 223882K486

II

223882K688 ... (KA'S)
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ANSWERS -- BROWNS FERRY 1, 253 -SB/83/23-HOPPER, G

ANSWER 2.83 (2. 58)

No C+8. 53. It takes three insert errors to cause a rod block
C+1.83. (also accept "Yes C+8.53 if there is a third insert
error C+1. 83" >

b. If the Insert Rod Block Window is lit, an insert rod block is
in force C+1. 83

REFERENCE
BFNP: OPL171.824, RWM, pp. 11 and 12.

Objective V.F.2, F.3, and F.4..

3. 4/3. 5
281886K481 ... (KA')

ANSWER 2. 84 (2. 88)

2.
3.
4 ~

Diesel has started and is up to speed
Al 1 other supply breakers to the 4168-V board are open
No supply breaker overcurrent lock out exists
An undervoltage exists on the board

1+8.5 each3

REFERENCE
BFNP: OPL171.838, D/G's, pp. 18 and 11.

Objective V;E..

3.6/3.7 3.2/3.5
264888A485 264888K485 ...(KA'S>

~ 50
ANSWER 2. 85

zone ventilation radiation signal
b. D/W air compressor suction valves (63,62)

C+8.53
C+8. 53

REFERENCE
BFNP: OPL171.854. Control and Station Air Systems, p. 11.

Objective V. C.

3. 3/3. 2
295819A184 ~ . ~ (KA')
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ANSWER 2.86 (3. 88)

a ~

b.'alse
C+S. 53 — once the 1 ow suction pressure signal is clear,

the turbine will auto restart if the initiation signals are
still present C+8.53.

False C+8.53 -'he low steam pressure isolation signal does
not seal in C+8.53.

Cs Tr ue C+S. 53 — the oi I pressure wi 1 1 be restored when the
turbine coasts down, thereby causing the stop valve to open
C+S. 53.

REFERENCE
BFNP: OPL171. 842, HPCI, pp. 17, 25, and 26.

Objecti ves V. D. 1, and V. D.2.

3. 8/3. 9 3 ~ 9/4. 8 4. 2/4. 1

286888K481 286888K482
4.8/3.'9

286888K483 286888K484 ...(KA'S)

ANSWER 2.87 (3. 88)

a. 45 to 65 gpm (accept 8.25 to 8 '3 gpm per CRD>

268 psid (accept 258 to 278 psid)

b. Q.~g C~M
C ~ Fol lowing a scram, but bef ore the SDV is full, the control rod

will be in the over travel-in position since there is still a
large D/P across the piston. C+8. 753

After the SDV is full, there is no D/P across the piston
arid the control rod will settle into the "88" position. C+8. 753

REFERENCE
BFNP: OPL171.885, CRDH, pp. 9, 18, 24 through 29, and 48.

L. O. M, 0, and S.

2. 8/2. 8 2. 7/2. 7 3. 8/3. 9 3. 1/3. 8
281881K118 281881K483 281881K486 '81881K488 ... (KA'S>

~ Q7 Cf I |/.(s» ~ Codl ss t (
/) ls I(k~ /QO)s»»»». jku + s ~Aog/s

5<)g»~/+<p, ~/S-z.vg~„, t'o pcdt."~~ ~ sos,'~ <gy» / $ ') s'/ss

.—«~g —gyp ~~'., ~+gh.-.-zo-iz-<-6)
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ANSWER 2. 88 (1. 58>

a.

b.

No [+8.53. (If a core spray line breaks inside the shroud,
the differential pressure indicating switch will detect
reactor pressure insi de the shroud as usual; theref ore, no
abnormal di f fer enti al pr essure wi I I be indi cated. >

~%WHO~ LP~~~C~ I-o
The core spray loop

(i ts spray wi 1 1 not pr ovi de ful I core spray coverage ~~.
REFERENCE
BFNP: OPL171.845. Core Spray, pp. 15 and lb.

Objecti ve V. K.

2. 8/3. 8 3. 8/3. 2
289881K1 13 289881K484 . ~ . (KA'>

ANSWER '. 89 (3 ~ 88)

a ~ yes (+1. 83

b. no I+8.53; must insert the rod 6+8.53

no C+8.53; must raise the grapple ful ly or move refuel
platform away from core (+8.53

REFERENCE
BFNP: OPL171.853, Fuel Handling, pp. 8 and

Objectives V.C and V.D.

F 1/3.7 3.1/3.7
234888A382 234888K582 ...(KA'S)



2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE 73
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ANSWER 2. 1$ (2. 88>

a ~ trip and throttle valve closes
min f 1 ow val ve cl oses

C+8. 53
C+8. 53

b. Must manual 1 y open tr i p and throttl e valve (71-9> f rom panel
9-3 by running motor generator to "close" position to relatch
tri p valve to trip solenoid. Then run motor operator to
"open" position to open valve. C+1. $ 3

REFERENCE
BFNP: OPL171. 848, RCIC.

Ob j ec t i ve V. B. 3.

3. 5/3. 5 3. 3/3. 3 3. 8/3. 7
217888G8$ 7 217888K182 217888K4$ 2 ... (KA'S>

ANSWER 2. 11 (2. 58)

a ~ 1 ~

2.

4 ~

5.
6.

inlet isolation valve (FCV 69-1> not full open
inlet isolation valve (FCV 69-2> not full open
1 ow pump f 1 ow
pump cooling water outlet high temperature
reactor return isolation valve FCV 69-12 fully closed

.488 V load shed logic
\M(MioQ

CAny five 9 +$ .2 each3

b. the RWCU blowdown valve WILL NOT concurrently isolate

If the blowdown valve is open at the time of the RWCU system
isolation, the system will rapidly depressurize from 4$ 8 psig
to 5 psig (the .blowdown valve's upstream isolation setpoint> Cap
the water in the piping wi 1 1 flash to steam &18~ in the high
temperature portions of the system, shocking the system piping
and components L+8. 53.

REFERENCE
BFNP: OPL171. 813, RWCU, pp. 18 and 11.

Objecti ves V. D, V. E, and V. F.

C+8. 53

2. 5/2. 5 2. 7/2. 9 3. 5/3. 6 3. 4/3. 3
284888G887 284888K481 284888K482 284888K484 ... (KA'S)
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ANSWER 2. 12 (2. 88)

a. local fuel damage (by generating a rod withdrawal block)
f.+1. 83

b. units = volts (+8.53, number of operable LPRM inputs can be
calculated (by using 1 volt per operable input) I+8.53

REFERENCE
BFNP: OPL171. 835, RBM, pp. 4 and 28.

Objective V.K.

2.9/2.9 3.3/3.4 3.2/3.1
215882A482 2158826884 215882K182 ... (KA'S)



"3. INSTRUMENTS AND CONTROLS PAGE 75

ANSWERS -- BROWNS FERRY 1, 28c3 -88/83/23-HOPPER, G

ANSWER 3. 81 (2 '58>

b.

C ~

d. 4

e. ($ .5 each>

REFERENCE
BFNP: LP22. L.O. D

3.3/3.4 F 6/3.6 3.2/3.3
215885K1 16 215885K585 215885K6$ 7 ...(KA'>

ANSWER 3.82 (2. $ 8)

(1) Gross failure of a trip unit

(2) Card out of card f i le

(3) Calibration in progress

(4> Power suppl y fai lure

REFERENCE
BFNP: LP 6$ 8, L. O. B. 5

(8. 5 each)

3. 8/3. 1 2. 9/3. 8
216888K118 216$ 88K318 ... (KA')
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PAGE 76

ANSWER 3.$ 3 (2. 58)

a. (1>

(2)

High voltage low

Module unplupped (<~z,4 p l(a 0
(3) Function switch not in operate

b. None

($ . 5 each)

(8. 5)

With the Mode Switch in "RUN", bypassing the companion APRM

also bypasses IRM H. (IRM H's companion is APRM B) (8. 5>

REFERENCE
BFNP: LP 28, L. 0, C, G 8. H

LP 22, L. O. E 8, G

LP 28, L. O. K 8. L

3. 9/3. 9 3. 9/4. $ 3. 9/4. 8
4. 8/4. 8 3. 2/3. 4 3. 5/3. 7
215883K181 215883K186
... (KA'5>

3. 7/3. 8 3. 7/3. 7
3. 7/3. 6

21 5883K381 215883K385 215883K481

ANSWER 3.84 (1. 25)

1. Lube oil temperature high ( )218 deg F)

2. Lube oi l pressure low ( (38 psig w/ 6 sec T. D. >

MG set drive motor windings high temperature

4. MG set drive motor low voltage ('/< gee,(.4 g~

5. RPT breaker trip
REFERENCE
BFNP: LP 8, L.O. I

( )= 248 deg F)

vm' g s / i'//: )
(8.25 each)

3.4/3.4 3.1/3.1 3.6/3.6
2828$ 2A281 282882A285 282882G8$ 7 ~ ~ ~ (KA'>
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PAGE 77

ANSWER 3. 85 (2. 88>

a. (1) Cl osed
(2> Cl osed
(3) Open
(4) Cl osed (8.25 each)

ID. (1)

(2)
(3>
(4)

No. 2 bypass open
Nos. 1, 3, 4 cl osed
Open
Cl osed
Cl osed

(8 '5)
(8. 18>
(8. 25)
(8. 25>
(8 ~ 25>

REFERENCE
BFNP: LP 18, L. O. D

OI-47

3.4/3.5 3. 1/3.2 2.7/2.7 2.B/2.8 2.9/2.9
245888A183 ., 245888A382 245888A487
...(KA'S)

245888K188 245888K489

ANSWER 3. 86 (1. 58>

a. 75/

b. Operable

There are greater than 13 operable inputs on APRM C

REFERENCE
BFNP': LP 21, L. O. A 8( B

(8. 5>

(8. 5)

(8. 5)

3. 6/3. 6 3. 6/3. 4
215885G889 215885K184 ~ ..(KA'>
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PAGE 78

ANSWER 3.87 (1. 88)

1. Level transmi t ter "A" (LIT 3-53)
2. Failed LOW (8. 5 each)

REFERENCE
GGNS: OP-B21-581
BFNP: LP 3, LE 0. J

LP 12, L. O. E. 3
ARP 9-5: XA-55-5A-B, XA-55-5A-38, XA-55-5B-4, XA-55-5B-5

3.6/3.7 3.7/3.8 3.4/3.5
216$ $ $ K1 12 216$ 8$ K312

3. 9/4. 1

216$ 88K313 2168$ 8K324 ... (KA'S>

ANSWER 3.88 (3. 88)

a ~ (1> Prevents selection or movement of rods out
Sequence Control
Qg.r„g-y ~~~/r / yacc/~ A rn, 1 w n4C w4'1 >n 8'4 i4'~, r-

(2)
Group Notch Control

of sequence ($ . 25)
(8. 25)

c~ c4 e4

@Cger

C~
c'4((c).irr~i-~J AQUA&

(8. 25>

(3) None (RSCS bypassed)
None

(8. 25>
(8. 25)

b.

C ~

(1> Al 1ows selection of any "B" sequence rod

(2) Enables group notch control (GNC) logic

(3> Bypasses the continuous withdraw mode of RMC

(4) Prevents selction of any "A" sequence rod

Bypasses all rod sequence control logic

(8. 25)

(8. 25)

(8. 25)

(8. 25)

(8. 5>

REFERENCE
BFNP: LP 25, L.O. A 5 I. 1

3. 3/3. 4 3. 6/3. 7 3. 3/3. 4
281884K486 281884K487 281884K6$ 4 ~ .. (KA'S)
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ANSWER 3.89 (1. 58>

4SBv Shutdown Board (iB)(via RPS regulating transformer> (8. 5)

b. (1) Both RPS buses cannot be simul taneousl y fed from
the al ternate power source.

(2) Prevent paralleling RPS MG set with alternate power
sour ce.

(S. 5)

(8. 5)

REFERENCE
BFNP: LP 28, L.O. C

3. 2/3. 3 3. 8/3. 1 3. 1/3. 1

212888K281 '212888K483 2 12888K484 ~ .. (KA'S)

ANSWER 3. 18 (1. 58)

a. (1) SRM count rate ) 188 cps

(2) IRMs are Range 3 or greater

b. 9-5: Retract Permit Light — ON

(8.5 each)

9-12: Retract Permit Light — OFF (8.25 each>

REFERENCE
BFNP: LP 19, L. O. G h H

3. 7/3. 7 2. 8/2. 8 3. 1/3. 1

215884A1 86 215884A485
...(KA'S)

3.1/3.2 3.2/3.1
225884A486 215884K481 215884K583
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ANSWERS -- BROWNS FERRY 1) 2&3 -BB/83/23-HOPPER, G

PAGE 88

ANSWER 3. 11 (1. 58)

(1> An edge rod is selected (8.5) which automatically bypasses
the RBM (causing the above indications> (8. 5) .

(2) RBM i s al 1 owed to be bypassed (wi th power ) 3$ /) since thermal
limits can never be approached when an edge rod is withdrawn ($ . 5) .

REFERENCE
BFNP: LP 35, LE 0. C & I

3. 8/3. 1 3. 1/3. 8
215$ $ 2A3$2 2158$ 2K186 ... (KA'S)

ANSWER 3. 12 (3. 8$ )

a. Single unit sets VR for diesel supplying 4168v
Shutdown Board as only source.

Units in parallel — sets VR for operating DG's in parallel

Parallel with system — sets VR to parallel with one of the
4168v unit boards vi a the 4168v
shutdown buses

(8.25 for each mode, 8.25 for each function)

b.

c ~

Automatically places VR in "single unit" mode
(on any fast start signal>

(1) Fast start relay not picked up within 1 sec after
star t si gnal

(2> En'gine speed below 48 rpm 3 sec af ter start signal

(8 ~ 5>

(3) Engine speed above 48 rpm but below 188 rpm 4 sec
af ter start si gnal

(any 2 9 8.5 each)

REFERENCE
BFNP: LP 38, L. 0. H

3.3/3.4 3.8/3.1 3.4/3.4 3.1/3.1 3.5/3.6
264888A381 264888A383 264888A3$ 4
... (KA')

26488$ G888 264888K487
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ANSWERS -- BROWNS FERRY 1, 28(3 -88/83/23-HOPPER, G

/,75
ANSWER 3. 13 ( . i'

~ (1> DC motor operated valves

(2) DC motor operated pumps

(3> Control power for ECCS

(4> Logic power for ECCS

~~ Iss n
-./Ao saba;~,,

+v ss Mdc. cp /'":sp -x . g/
(any 3 9 8. 25 each)

b. The DC bus normally is supplied by a battery charger (8.25)
powered from the 48$ v AC shutdown board (8.25>.

Alternate power to the charger is from the 488v common board 1

(manual transf er onl y) (8. 25> .

Bact<up power is supplied by a (12$ cel 1 lead-acid) battery on
a f l oat charge (8. 25> .

I

c. (1 > Provi des more can tan pul 1 >is

(2) Absence PPg 's effects

(3) Ab ce of eddy current losses
I ~ I r. i

ace scn (M b~s" t eV s.s ng ilCp '"s~ spc
REFERENCE
BFNP: LP 37, L.O. A,B Sc C

(8.25 each)

3. 3/3 ~ 5 3. 2/3. 3 3. 4/3. 6 3. 3/3. 5
263$ 88G884 263888G887 263888K1$ 1 263888K 182 ... (KA'S>
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ANSWERS -- BROWNS FERRY 1, 28(3 -88/83/23-HOPPER, G

ANSWER 4.81 (2 ~ 88)

Oper at or
Operator
Oper at or

2

4

Rej ected
Rejected
Accepted

Operator 1 — Rej ected Would exceed 18 CFR 28 limit 1258 mrem/qtr
wi th no Form 4 on f i le (8. 5)
Woul d exceed 4888 mrem I imi t per year (8. 5>
Would exceed pregnancy limit of 588 mrem (8. 5)
Would not exceed quarterly limit of 1.25 rem whole
body. 5(N-18> is limiting only when it is desired
to exceed 1.25 rem/qtr whole body. (8. 5)

REFERENCE
GPC: 68AC-HPX81-$ , 18 CFR 28
E IH: SR-3$ 1, LP 388. 3, LO ¹4
BFNP: RC I -1 LO B

3. 3/3. 8
294881K183 ... (KA')

ANSWER 4.82

d (1.8>

(1. 88>

REFERENCE
BFNP: OI-66 L. O. I
3. 3/3. 6 3. 8/4. 1

271888G815 271$ 88K484 ... (KA')

ANSWER 4.83 (1. 88)

REFERENCE
EIH: Ul TS, Section 1. 1. c
BFNP: U1 TS, Section 1. 1. B, OPL174. 728 LO 3
3. 2/3. 7
2938$ 9K11B .. ~ (KA'S)
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ANSWERS -'- BROWNS FERRY 1, 28c3 -88/83/23-HOPPER, G

ANSWER (2. 58)

a.
(,0 (. ()

b. 1> Low Reactor Water Level <= -114.5 (~) and (8. 1> DG
voltage applied to SD board(s) (8.2>

(.4 ( i3
2) Drywel I Pressure ) 2.45 psig ~) and (8. 1) DG voltage

applied to SD board(s) (8.2)

( l. 8)

3> Low discharge header pressure < 57 psig.~ ps'~ ~SO~
REFERENCE
BFNP: OI 78 LO A , AOI-78 , LP 171.847
3. 8/4. 1 3. 3/3. 4 2. 9/3. 2
295818AA18 295818AK38 295848G811< ~ ~ ~ (KA')

1 (2~ ~D ( Q
~1+'~~ oV ~$ i C, < age V ~ P/~CO

ANSWER 4.85 (2.88)

(8. 5)

a. TRUE (~)
b ~ FALSE
c. FALSE
de FALSE

P~e (~)

(8. 5 each)

REFERENCE
BFNP: OI 85 LO H, I, 3-AOI-85-3
3. 3/3. 4 3. 9/4. 8 3. 6/3. 8 3. 2/3. 3
281881 A281 281881G815 295822AK18 2'95822G811 ... (KA'S)

ANSWER 4.86 (1. 58)

a. TRUE
b. FALSE
C. TRUE (8.5 each)

... (KA')

REFERENCE
BFNP: OSIL 28 LO K
3.3/3.6
294881K 186
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ANSWERS -- BROWNS FERRY 1, 28(3 -BB/$3/23-HOPPER, G

ANSWER 4.87

Qek~k
b. TRUE
c. FALSE
d. FALSE

REFERENCE
c BFNP'PL 174 ~ 728 LO 66 ~ 67> 68 s TECHNICAL SPECIFICATIONS

3. 4/3. 6 3. 8/4. 8 3. 2/4. 1

286888G$ 81 286$ 88G811 286888K481 . -. (KA'S>

(.5 each)

ANSWER 4.88 (1. 25)

1. 5 min
2. 1 hr

ENS — (red phone)
4. SE/SED
5. 2 hrs. (8.25 each)

REFERENCE
BFNP EPIP 2 LO B> C) D

2 ~ 9/4. 7
294881A116 ... (KA'>

ANSWER 4.89 (1. 58)

(1> System fails to operate.

(2) System operates in a suspected adverse manner.

(3> System operates outside of the limits of the documented
acceptance criteria. (8.5 each)

REFERENCE
BFNPs(Standard Practice 18.9, L.O. "B"> , PMI.-17. 1

3. 9/4. 5
294881K182 ... (KA')
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ANSWERS -- BROWNS FERRY 1, 243 -88/83/23-HOPPER, G

ANSWER 4. 18 (2. 88)

a. Ensure inadvertent transf er of significant amount of
containment fluids will not occur.

b. Continued operation of the engineered safety features
will result in an unsafe plant condition (with regard
to either personnel or operability of safety features>.

The plant is in a stable condition (in which technical
specifications clearly indicate that> operability of the
engineered safety feature is no longer required.

(8. 5>

(8.5)

REFERENCE
BFNP: BF SP 12. 17 LO A
3. 8/4. 8 3. 6/3. 8
223881 G881 2238$ 1K182 ... (KA'>

ANSWER 4. 11 (1. 58)

a. If the Reactor cannot be shutdown prior to Suppression Pool
Temperature reaching 118 DEG F.

b ~ ADS initiation may resul t in injection of cold (unborated>
water from Low Pressure Injection Systems (8.5) and Boron
Dilution (8. 5> .

(8. 5)

REFERENCE
BFNP: EOI-1, OPL 171. 857 LO B. 6
4. 4/4 ~ 7 3. 7/3. 9 4. 8/4. 2 4. 2/4. 4
295$ 37EK18 295837G887 295837G81 1 ... (KA'>
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ANSWERS -- BROWNS FERRY 1, 28c3 -88/83/23-HOPPER, G

ANSWER 4. 12 (2. 88)

1. Manually Scram the Reactor
2. Trip the Recirc Pumps
3. Start the DG's
4. Check at least 2 EECW Pumps operating
5. If operating, Trip the Main Turbine, (continue Bypass Valve

operation for as I ong as possible)
6. Announce Control Room Evacuation to all plant personnel.
7. Proceed to Backup Control Center (in the Shutdown Board Room.>
8. Place all MSRV Disconnects and Transfer Switches to 'Emergency.

Close all MSIV'S.
(any 8 9 .25 each>

295$ 16G818

REFERENCE
BFNP: EPMM-6 , OPL 174.711 EO 2
3.8/3.6 4.4/4.5 4.2/4.3
295$ 16AA18 2'V5$ 16AK28 ... (KA')

ANSWER 4. 13 (1. 88)

TIP (8. 25) wi thdrawn (8. 25)
Nitrogen Isolation Valves to Primary Containment ($ .25) closed (8.25>

REFERENCE ~ gpE~ ~"Jab
BFNP: BF 14. 9 LO A ~~ vQ~ (sd/wlA
3. 2/3. 7 3. 2/3. 4
294881K185 294881K114 . ~ . (KA')

ANSWER 4. 14 (2. 88)

a. Place Re'circulation Subpanel in Manual and reduce
speed to establish 188 / Loop Flow (45,288 gpm) (

(7
b. Prevents excessive Jet Pump vibration. (1. 8)

REFERENCE
BFNP: 0 I -68, LO E
3. 4/3. 4 3. 9/3. 5 3. 1/3. 5 3. 6/3. 7
282881 A283 282881K4 1 1 2828$ 2A2$ 1 282882G814 ... (KA')
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ANSWERS -- BROWNS FERRY 1, 28(3 -88/83/23-HOPPER, G

PAGE 87

ANSWER 4. 15 (1. 88)

The Scram off of the Turbine Stop Valve position is armed when power
is above 38 / (142 psig) as sensed by the 1st Stage Pressure (8.5).
In Shell Warming, the Stop Valves are closed (8.5> (and a scram
would occur).

REFERENCE
BFNP: OPL 171. 818 LO D, OI-47
3. 6/3. 7 3. 3/3. 5 3. 2/3. 4 4. 8/4. 1

21288$ A212 212888K1 1$ 245888G881 245888K 184 ~ .. (KA'S)

ANSWER 4. 16 (1. $ 8)

a. Minimizes the possibility of damage to the Turbocharger
Thrust Bearing. (8.5)

b. Manual Slow Starts (8.25) from the Engine Control Cabinet (8.25).

REFERENCE
BFNP: 01-82 LO A
3. 7/3. 7 3. 7/4. 2
264888A484 264$ 88G881 ... (KA'S>

ANSWER 4. 17 (2. 88)

Relief Valve " B " setting of 1325 psig ( <1358 psig' ($ .5)
LCO — (3.4.B) Continued operation permitted provided that, the

component is returned to an operable condition within
seven days. (8.5)

on
with all operable control rods fully inserted within 24
hours,(8.5) (unless condition can be corrected within
'specified time allowed.)

Sodium Pentaborate Solution LESS than minimum required by figure
3. 4-1 (8. 5>
LCO — (3.4.D) The Reactor shall be placed in a shutdown conditi

REFERENCE
BFNP: OPL 174. 728 LO 71, 28, TECHNICAL SPECIFICATION 3. 4
3. 4/4. 1 3. 6/4. 4
21888G885 21888G$ 11 ... (KA'S)



TEST CROSS REFERENCE PAGE 1

'UESTIONVALUE REFERENCE

81 ~ 81
81. 82
81. 83
81. 84
81. 85
81. 86

~ 81. 87
81. 88
81. 89
81. 18
81. 11
81.12
81. 13
81. 14
81. 15
81. 16
81. 17

1. 58
3. 88
1. 58
1. 88
2. 88
1. 88
2. 88
2. 88
1. 8$
1 ~ 25
1. 88
1. 88
1. 88
2. 88
2 ~ 88
2. 88
1. 88

GTH8888717
GTH888$ 719
GTH8888728
GTH8888721
GTH8888723
GTH8888724
GTH8888726
GTH8888727
GTH8888729
GTH8888738
GTH8888731
GTH8888732
GTH88$ 8733
GTH8888658
GTH8888661
GTH8888747
GTH8888657

26. 25

82. 81
82. 82
82. $ 3
82. 84
82. 85
82. 86
82. 87
82. 88
82. 89
82. 18
82. 11
82. 12

2. 88
2. 88
2. 58
2. 88
1. 88
3. 88
3. 88
1. 58
3. 88
2. 88
2. 58
2. 88

GTH8888734
GTH8888735
GTH888$ 736
GTH8888737
GTH$888738
GTH8888739
GTH888874$
GTH8888741
GTH8888742
GTH8888743
GTH8888744
GTH8888745

26. 58

83. 81
83. 82
83. 83
83. 84
83. 85
83. 86
83. 87
83. $ 8
83. 89
83. 18
83. 11
83. 12
83. 13

2. 58
2. 88
2. 58
1. 25
2. 88
1. 58
1. 88
3. 88
1. 58
1 ~ 58
1. 58
3. 8$
2. 58

GTH888$ 778
GTH8888781
GTH8888782
GTH8888783
GTH8888772
GTH8888773
GTH8888774
GTH8888775
GTH8888776
GTH88$ 8779
GTH8888788
GTH8888784
GTH8$88785

25. 75

84. 81 2. 88 GTH8888712



TEST CROSS REFERENCE PAGE 2

QUESTION VALUE REFERENCE

84. 82
84. 83
84. 84
84. 85
84 ~ 86
84. 87
84. $ 8
84. 89
84.18
84. 11
84. 12
84. 13
84. 14
84. 15
84. 16
84. 17

1. 88
1. 8$
2. 58
2. 88
1 ~ 58
2. 8$
1. 25
1. 58
2. 88
1. 5$
2. 8$
1. 88
2. 88
1. 88
1.$ 8
2. 88

GTH8888718
GTH8888715
GTH8888757
GTH8888758
GTH8888768
GTH8888778
GTH8888761
GTH8888789
GTH8888713
GTH8888749
GTH8888758
GTH8888762
GTH8888753
GTH8888754
GTH8888756
GTH8$ 88767

27 ~ 25

185.75
DOCKET NO 259



ENCLOSURE 3

TENNESSEE VALLEY AUTHORITY
Browns Ferry Nuclear Plant

P. O. Box 2000
Decatur, Alabama 35601

Mr. Ken Brockman, Chief
Operator Licensing Section
U.S. Nuclear Regulatory Commission, Region II
101 Marietta Street, NW

Atlanta, Georgia 30323

1

'i i ''llI Hy Utha

Dear Mr. Brockman:

In accordance with the provisions of NUREG-1021, "Operator Licensing Examiner
Standards," Standard ES-201, enclosed are comments by the Browns Ferry
Operator Training Group staff concerning the written examinations administered
at Browns Ferry Nuclear Plant, March 23, 1988.

The enclosed comments are offered with the intent, of providing assistance to
the NRC examiners in establishing the appropriateness of the examination
questions. Also, the comments serve to clarify and expand the answers on the
NRC answer key as supported by TVA reference material.

With respect to any questions deleted, NRC is requested to consider allowing
the examinee full credit for these questions in light of the time, effort and
concentration required of the examinee.

These comments are respectfully submitted, and it is hoped the enclosed
comments and proposed resolutions afford the examinees every opportunity to
successfully pass the examination based upon the knowledges and skills
required to safely operate the facility.

Very truly yours,

T NN SEE VALL HORITY

H. P. mrehn
Site 'rector, BFN

Enclosure

An Equal Opportunity Employer
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uestion 5.14

uestion 1.02

3.00

3.00

LIST the three (3) "thermal limits" observed during reactor operation and
STATE the limiting condition for each. (i.e., what the thermal limit is there
to protect against.)

Answer:

LHGR — Linear HEat Generation Rate ( ~ 5)
designed to limit the pin power at any node in the reactor to a 'value
that limits the fuel clad strain to less than one percent plastic
strain. ( 5)

APLHGR - Average Planer Linear Heat Generation Rate (.5)
(designed to limit average pin power at any node to a value such that
following a design basis accident the) maximum fuel clad temperature
will not exceed 2200'F. ( 5)

3. MCPR — Minimum Critical Power Ratio (.5)
(designed to limit the power of any fuel element to below the value
that will) prevent any point in the bundle from experiencing the onset
of transition boiling. ( ~ 5)

Reference:

BFNP: Heat Transfer and Fluid Flow, pp. 9-16 through 9-26.
Chapter 9, Objectives 2.3, 3.3, and 4.3.

TVA Comment:

The question does not elicit the detailed response of the answer key,
specifically LHGR. The P-1 edit at BFN uses acronyms for these parameters and
thses should be acceptable.
LHGR = MFLPD and CMFLPD
APLHGR = MAPRAT and CMAPR

MCPR — CMFCP and MFLCPR
(Reference chapter 9 and attached P-1 edit)

TVA Resolution:

Answer key should be changed to, accept prevent >1% plastic strain vice.
"pin power at any node" . . . Also key should reflect credit for acronym's if
used for thermal limit designator.

1755Q



1.04 1.00 Page 1 of 2

5.02 1.00

Reactor power is 60 on IRM range 2 with the MINIMUMpermissible stable
positive period allowed by procedure GOI-100-1. Heating power is determined
to be 40 on IRM range 7. CALCULATE how long it will take for power to reach
the point of adding heat if the period remains constant.

Answer:

60 on range 2 is equal to 0.06 on range 7 (.25)

P(t) = P(0)e**-t/T (.25)

P(o) = 0.06, P(t) = 40, period = 60 seconds

t = 60 In 40.0.06

= 390 seconds or 6.5 minutes

(.25)

(.25)

(.25)

Reference:

BFNP: Reactor Theory, pp. 3-17 and 3-19
Chapter 3, Objective 3.2
GOI-100-1, p. 13

TVA Comment:

Answer key assumes that the reading on IRM range 7 is 40 on the 0-40 scale,
and thus 40 on the range 8 (0-125 scale). But, heating range is normally
reached mid range 7, so some may assume the question was giving POAH as 40/125
on range 7. This means that P(o) = .19/125 on range 7, instead of P(o) =
,06/40 on range 7. Then, t = T ln (40/125) = 321 sec

.19/125

Instead of t = T ln (40/40) = 390 sec.
.06/40

"40/125" is a reasonable assumption also since 40/40 would result in full
scale readings and scram trips, At BFNP, we commonly use the 0-125 scale on
any range.

TVA Resolution:

Allow use of either 40/40 or 40/125
— Use 40/40 on Range 7 as POAH

'

= 390 sec
or

— Use 40/125 on range 7 as POAH

t = 321 sec.

1749Q



1.04 1.00

5.02 1.00

Page 2 of 2

TVA Comment:

Plant procedure GOI 100-1 does allow for reactor periods of < 60 seconds, but
> 30 seconds, although it is desirable to have a period of > 60 seconds. This
question tests the application and understanding of Reactor Theory, therefore
a candidate who elects to choose 60 seconds or 30 seconds as the minimum
permissible period should receive credit. (REF GOI 100-1, p. 13)

TVA Resolution:

Expand the answer key to accept a response using 30 seconds as minimum period
in addition to current answer key.

1749Q



Page 13
BF GOI-100-1

AUG 2 1 l935

Section III. ~Statute (Continuedi

Criticality (Continued)

INITIALS/TINE/DATE

Xvva'pteeWeXCWtr t'Wafaeeateaeeggeeeeeatateeet'ates'pit'pdXXt'I%'XgeXXCCeeiX~tC%'»
CAUTION

DURING A HOT STARTUP FOLLOWING A REACTOR SCRAM AT HIGH POWER, THE CONDITIONS OF

PEAK XENON WITH NO MODERATOR VOIDS COULD EXIST AT THE TIME OF STARTUP. UNDER

THESE CONDITIONS, EXTREMELY HIGH ROD NOTCH WORTHS CAN BE ENCOUNTERED.

4. Upon approval of the shift engineer,
start control rod withdrawal in
accordance with OI-85. (R) / /

NOTE: Shift all SRM and IRM recorders to fast 'speed prior to
criticality and return to slow speed after initial

'eriodmeasurements are calculated.

NOTE: Within the approved control rod withdrawal 'sequence, it
is possible to have a period less than 60 seconds. If
a period less than ~3 seconds is observed, insert rods
until subcriticality is observed and contact the
nuclear engineer and shift engineer before pulling any

~ more rods.'eriods less than 5 seconds ~re reportable
go the NRC within 24 hours.

5. Observe the period meter when pulling rods
and govern withdrawal rate'o avoid having
a period shorter than 60 seconds. (R)

NOTE: Reactor is critical when neutron flux rises on a
constant (stable) period without further. control rod
movement.

6. When criticai, recacd time, reposition, roMnctuh,
pened, and reactor wa~te emperature
from recirculation loop A in daily journal. (R)

NOTE: Measure period as follows:
For 10% power rise, multiply time of rise by 10.5.
For doubling time, multiply time of rise by 1.445.
For decade rise, divide time of rise by 2.3.

For direct period measurement when on IRMs:
a. Time 25 to 68 on black scale ranges
b. Time 8 to 22 on red scale ranges

~ Revision

0005M



5.16 2.00

1.16 2.00

guestion:

The attached FIGURE (GTH-747 represents parameter changes for a plant
transient on UNIT TWO. Use this figure and the following information to
answer EACH of the questions below:

(1) Initial Power Level = 100%,
(2) Bypass Valves go to Full Open position
(3) No operator action is taken

c ~

The DECREASE in turbine steam flow.

The INCREASE in power.

THe INCREASE in turbine steam flow.

(point 4)

(point 7)

(point 5
and AREA 6)

The DECREASE in pressure. (point 2)

Answer:

BPV's open causing EHC to close Turbine CV's. (.5)

b. Power increased due to lower feedwater temperature.
(Less steam to the Turbine) (.5)

All BPV's are open at point 5. (.25) EHC follows increasing pressure
by opening CV's. (.25)

d. Pressure decreases due to BPV's opening.

Reference:

(.5)

BFNP: OPL171.055 LO a
4.1/4.2 3.6/3.7 4.1/4.1

TVA Comment:

Part C; Since the question stated that the BPV's were full open due to
operation of the BPV jack, requiring, this in the answer should
not be required.

TVA Resolution:

Accept for full credit (.5), EHC follows increasing pressure by opening CV's.

1755/



uestion 2.02 2.00

uestion 6.01 2.00

STATE whether the following statements concerning the Primaxy Containment
Isolation System are TRUE or FALSE:

Most of the PCIS motor operated valves fail closed on loss of power to
the valve.

The containment isolation reset switches on panel 9-5 must be operated
to manually reset a RCIC turbine steam supply isolation.

Ce

d.

Loss of RPS Bus A will NOT cause any PCIS isolation valves to close.

The TIP guide tube ball valve will isolate on a high radiation signal.

Answer:

8 ~

b.
c ~

d.

False (MOV's fail as-is)
False (separate reset switch for RCIC)
True (both logic channels must deenergize)
False (only high D/W pressure or low RPV level) (0.5 each)

Reference:

BFNP: OPL171.017, PCIS, pp. 6, 17 and 18
Objectives V.D and V.E.

TVA Comment:

Part C Answer key states True (both logic channels must de-energize).
This is a true statement if RPS power is supplied to the
respective logic channel. When the RPS bus power is lost, the
relay loses potential even though the opposite PCIS channel
relays have closed contacts.

OI-99 attachment 2 indicates valves that will isolate on RPS
'A'inboard)or RPS 'B'outboard) power loss.

TVA Resolution:

Answer key should be changed to reflect False as the correct response.
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CLASS'AFETY RELATED REV 00 03

TITLE: REACTOR PROTECTION SYSTEM OPERATING INSTRUCTIONS UNIT 2
2-OI-99
ATTACHMENT 5

(Page 1 of 5)

RPS BUS A or B POWER TRANSFER

1. Transfer of power supply to either RPS Bus A or B may result in the
following events:

~ VALVE

FCV-32-62

FCV-32-63

FUNCTION/SYSTEM

Drywell Control Air Compressor suction

Drywell Control Air Compressor suction

ACTION

CLOSES

CLOSES

FCV-64-17

FCV-64-18

FCV-64-19

FCU-64-29

FCV-64-30

FCU-64-31

FCV-64-32

FCU-64-33

FCV-64-34

FCU-64-36

FCU-64-139

FCV-64-140

Drywell/Suppression Chamber purge inlet

Drywell purge inlet inboard

Suppression Chamber purge inlet inboard

Drywell purge exhaust inboard

Drywell purge exhaust outboard

Drywell purge exhaust bypass to SGTS

Suppression Chamber purge exhaust inboard

Suppression Chamber purge exhaust outboard

Suppression Chamber purge exhaust bypass to SGTS

Drywell/Suppr Chbr purge exhaust to SGTS

Drywell to Suppr Chbr DP compressor suction

Drywell to Suppr Chbr DP compressor discharge

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

FCU-76-17

FCV-76-24

FCV-76-18

FCV-76-19

FCV-76-49

FCU-76-50

2382p

Drywell/Suppression Chamber nitrogen purge inlet

Drywell/Suppression Chamber nitrogen purge inlet

Drywe1 1 nitrogen purge inlet

Suppression Chamber nitrogen purge inlet

Containment Inerting System A sample

Containment Inerting System A sample

Page'5 of 29

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

2-OI-99



CLASS'AFETY RELATED <EV 000@

TITLE: REACTOR PROTECTION SYSTEH OPERATING INSTRUCTIONS UNIT 2
2-OI-99
ATTACHMENT 5

I

(Page 2 of 5)

RPS BUS A or B POWER TRANSFER

1. Transfer of

VALVE

FCV-76-51

FCV-76-52

FCV-76-53

FCV-76-54

FCV-76-55

FCV~76-56

FCV-76-57

FCV-76-58

FCV-'6-59

FCV-76-60

FCV-76-61

FCV-76-6 2

FCV-76-63

FCV-76-64

FCV-76-65

FCV-76-66

FCV-76-67

FCV-76-68

Containment Inerting System A sample

Containment Inerting System A sample

Containment Inerting System A sample

Containment Inerting System A sample

Containment Inerting System A

Containment Inerting System A

sample

sample

Containment Inerting System A sample

Containment Inerting System A sample

Containment Inerting System B sample

Containment Inerting System B sample

Containment Inerting System B sample

Containment Inerting System B sample

Containment Inerting System B sample

Containment Inerting Sys'em B sample

Containment Inerting System B sample

Containment Inerting System B sample

Containment Inerting System B sample

Containment Incr ting System B sample

power supply. to either RPS Bus A or B (Continued):

FUNCTION/SYSTEN ACTION

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

FCV-84-20 Drywell or Suppr Chbr exhaust to SGTS CLOSES

2382p Page 26 of 29 2-OI-99



CLASS: SAFETY RELATED REV OOOS

TITLE-'EACTOR PROTECTION SYSTEM OPERATING INSTRUCTIONS UNIT 2
2WI-99
ATTACHMENT 5

) !

(Page 3 of 5)
I

VALVE

FCV-90-254A

FCV-90-254B

FCV-90-255

FUNCTION/SYSTEM

Drywell radiation monitoring sample

Drywel1 radiation monitoring sample

Drywell radiation monitoring sample

FCV-90-257A Drywell radiation monitoring sample

FCV-90-257B Drywell radiation monitoring sample

RPS BUS A or B POWER TRANSFER

1. Transfer of power supply to either RPS Bus A or B (Continued):

ACTION

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

FCO-64-13

FCO-64-14

FCO-64-40

FCO-64-41

FCO-64-42

FCO-64-43

FCO-64-5

FCO-64-6

FCO-64-9

FCO-64-10

FCO-64-44

FCO-64-45

2382p

Reactor Zone ventilation

Reactor Zone ventilation

Reactor Zone ventilation

Reactor Zone ventilation

Rea c to r Zone ventilation

Rea'ctor Zone ventilation

Refuel Zone ventilation

Refuel Zone ventilation

Refuel Zone ventilation

Refuel Zone ventilation

Refuel. Zone ventilation

Refuel Zone ventilation

Reactor Zone supply and exhaust fans

Refuel Zone supply and exhaust fans

Standby Gas Treatment System

Control Bay Emergency Pressurization
System A an B

Traversing Encore Probe System

Page 27 o f, 29

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

CLOSES

OPENS

OPENS

TRIP

TRIP

S,TARTS

STARTS

AUTO RETRACT

2«0I-99



CLASS: SAFETY RELATED
REV 00 03

TITLE: REACTOR PROTECTION SYSTEM OPERATING INSTRUCTIONS UNIT 2
2-OI-99
ATTACHMENT 5

I

(Page 4 of 5)

RPS BUS A or B POWER TRANSFER

2. Transfer of power to RPS Bus A only may result in the following events in
addition to those listed for RPS Bus A or B power'transfer:

VALVE

FCV-74W8

FCV-74-53

FCV-74-102

YCV-74-103

FUNCTION/SYSTEM

RHR shutdown cooling inboard suction

RHR System I inboard injection

RHR Sys tern HP flush/vent

RHR System LP flush/vent

ACTION

CLOSES

CLOSES

CLOSES

CLOSES

FCV-75-57 Drain pump A inboard isolation CLOSES

FCV-77-2A Drywe 1 1 floor drain discharge

FCV-77-15A Drywell equipment drain discharge CLOSES

CLOSES

FCV-69-1

FCV-69-2

FCV-69-12

RWCU inlet

RWCU inlet

RWCU outlet

CLOSES

CLOSES

CLOSES

FCV-1-14

FCV-1-26

FCV-1-37

FCV-1-51

FCV-1-55

MSIV. AC control power

iMSIV A". "ontrol power

MSIV AC . ol power

MS IV AC con tri . ower

Main Steam Line drain inboard

DE-ENERGIZES

DE-ENERG IZES

DE-ENERGIZES

DE-ENERGIZES

CLOSES

FCV-43-13 Recirc loop inboard sample CLOSES

2382p Page 28 of 29 2-OI-99



CLASS: SAFETY RELATED REV 00 03

TITLE: REACTOR PROTECTION SYSTEM OPERATING INSTRUCTIONS UNIT 2
2-OI-99
ATTACHMENT 5 I

(Page 5 of 5)

RPS BUS A or B POWER TRANSFER

3. Transfer of power to RPS Bus B only may result in the following events in
addition to those listed for RPS Bus A or B power transfer:

VALVE

FCV-74-47

FCV-74-67

FUNCTION/SYSTEM

RHR shutdown cooling outboard suction

RHR System LI inboard injection

FCV-74-120 RHR System LP flush/vent

FCV-74-119 RHR System HP flush/vent

ACTION

CLOSES

CLOSES

CLOSES

CLOSES

FCV-75-58 Drain pump A outboard isolation CLOSES

FCV-77-2B Drywell floor drain discharge "

FCV-77-15B Drywell equipment drain discharge CLOSES

CLOSES

FCV-69-2

FCV-69-12

RWCU inlet

RWCU outlet

CLOSES

CLOSES

FCV-1-15

~ FCV-1-27

FCV-1-38

FCV«1-52

MSIV AC control power

MS IV AC control
power'S

IV AC con t re. power

MSIV AC control power

DE-ENERGIZES

DE-ENERGI'ZES

DE-ENERGIZES

DE-ENERGIZES

FCV-1-56

FCV-43-14

Main Steam Line drain outboard

Recirc loop outboard sample

CLOSES

CLOSES

2382p Page 29 of 29
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lV. Abnormal 0 erations {Continued)
P. PRIMARY CONTE.INMENT ISOLATIOMS (1-8)

Page 24
BF OI-64
DEC 1 7 '"95

4. (Continued)
d. HPCI exhaust diaphragm pressure high (10 psig between

5.

6.

8.

rupture discs),
Refer to OI-73, Abnormal Section, for operator actions.

Group 5 - RCIC isolation is initiated by one or more of the

following:
0

a. RCIC steamline space high temperature {200 ).
b. RCIC steamline high flow {450" water AP or > 150'L after

- 3-second time delay).
c. RCIC steamline low pressure (50 psig).
d. RCIC exhaust diaphragm pressure high (10 psig between

rupture discs).
Refer to OI-71, Abnormal Section, for operator actions.

Group 6 - Ventilation systems isolation is initiated by one or

more of the following:.
a. Reactor low level (ill inches above instrument zero).
b. High drywell pressure (2.45 psig).
c. Peactor building high radiation (100 mr/hr).

Refer to OI-30, Abnormal Section, for operator actions,
1. Rx zone ventilation hi radiation 100mr/hr,

2. Refuel zone area hi radiation 100mr/hr.

Group 7 - Process line isolation is initiated by the following
condition only,
a. The respective turbine steam supply valve not fully closed.

Refer to OI-64, Abnormal Section, for operator actions.
Group 8 - TIP isolation is initiated by the following:
a. High drywell pressure at 2.45 psig.
b. Reactor vessel low water level at + 11 inches above

instrument zero. Refer to GOI-100-9, Abnormal Section, for
operator actions.

~Revision

0087M'



uestion 2.05 1.00

uestion 6.02 1.00

During your shift the Drywell Air System (DWAS) isolates. You verify a Group
VI isolation has not occurred.

Name one other signal that could have caused the DWAS isolation.

WHAT air system valves close when the DWAG isolatesf (i.e., valves
within DWAS that will closes when the system gets an isolation signal).

Answer:

a ~

b.
reactor zone ventialtion radiation signal
D/W air compressor suction valves (63,62)

(.5)
( ~ 5)

Reference:

BFNP: OPL171.054, Control and Station Air Systems, p. 11.
Objectives V.C.

TVA Comment:

Part A: The control air lesson plan does make it appear, due to outline
format, that Reactor zone high radiation is not a group VI
isolation signal. The PCIS lesson plan 171.017 page 12 and OI
64, page 24 indicates it is a group 6 PCIS isolation. The
candidates know the isolation signals and this question confused
them. The format of OPL171.054 is being corrected. The loss of
control air on Ul 6 U2 will result in closure of the valves 62 6
63. (REF OI 32A, Section 3.0)

TVA Resolution:

Part A: This question caused a great deal of confusion. The question
should be deleted with credit for the time spent addressing the
response since this was a timed examination.

1752/
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Table 1

(continued)

Initz".ation
~Si nels ~Grou 5

Location
Ref. to

. ~ Valve T e ~Dr ell
Power to
Open (3)

Power to
Close (4)

RCIC space hi
temp. 2000F

RCIC turbine MO Gate Inside
steam supply
isolation valve
(FCV 71-2)

AC AC

RCIC steamline
hi flow 150%
(after a 3
second delay)

RCIC steamline
low press.
50 psig

RCIC high
pressure
between
rupture
disc 10 psig

RCIC turbine
steam supply

isolation valve

(FCV 71-3)

MO Gate Outside DC DC

Initiation
~Si nels ~Grou 6

Location
Ref. to Power to Power to

Valve T e D~r ell ~0 en (3) Close (4)

Rx low level
+11"

Hi drywell
press +2.45
ps1g

Hi Rad Rx bldg
ventilation

+itrso)'67 G&S mr/hr.
pV 'i

Rad refuel
zone

P~ (p l
SSO mr/hr

NOTE: 0 S. MR 294

Suppression
chamber nitrogen
purge inlet
isolation valves
(FCV-76-19)

Drywell main
exhaust iso-
lation valves
(FCV-64-29 and
30)

AO Butter- Outside Air/AC Spring
fly

AO Butter- Outside Air/AC Spring
fly

Drywell nitrogen AO butter- Outside Air/AC Spring
purge inlet ~ fly
isolation valves
(FCV-76-18)
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Table 1

(continued)

Initiation
~Si nels ~Gros 6

Suppression
chamber main
exhaust isol.
valves (FCV-
64-32 and 33)

Location
Ref. to

V~alve T e Dwell
AO Butter- Outside
fly

Power to Power to
~Oen (3) Close (4)

Air/AC Spring

Drywell/ AO Butter- Outside Air/AC Spring
suppression fly
chamber purge
inlet (FCV-64-17)

Drywell
atmosphere
purge inlet
(FCV"64-18)

AO Butter- Outside Air/AC Spring
fly

Drywell hydrogen SO Gate Inside
sample line
valves analyzer A
(FSV-76-49)

AC Spring

Drywell hydrogen SO Gate
sample line
valves analyzer A
(FSV-76-50)

Outside AC Spring

Drywell oxygen
sample line
valves analyzer A
(FSV-76-51)

SO Gate Inside AC Spring

Drywell oxygen SO Gate Outside AC
sample line
valves analyzer A
(FSV"76-52)

Spring

Torus oxygen
sample line
valves analyzer A
(FSV-76-53)

SO Gate Inside AC Spring
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Table 1

(continued)

Initiation
~Si nels ~Goon 6 .

Torus oxygen
sample line
valves analyzer A
(FSV-76-54)

Location
Ref. to

SO Gate Outside

Power to Power to
0~en (3) Close (4)

AC Spring

Torus hydrogen
sample line
valves analyzer A
(FSV-76-55)

SO Gate Inside AC Spring

Torus hydrogen
sample line
valves analyzer A
(FSV-76-56)

SO Gate Outside AC Spring

Sample return SO Gate
valves - analyzer
A (FSV-76-57)

Inside AC Spring

Sample return
valves-
Analyzer A
(FSV-76-58)

SO Gate Outside AC Spring

Drywell hydrogen
sample line
valves-
Analyzer B
(FSV-76-59)

SO Gate Inside AC Spring

Drywell hydrogen
sample line
valves-
Analyzer B
(FSV-76-60)

SO Gate Outside AC Spring

Drywell oxygen
sample line
valves-
Analyzer B
(FSV-76-61)

SO Gate Inside AC Spring
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Table 1

(continued)

Initi>tion
~Gi naia ~Gree 6

Drywell oxygen
sample line
valves-
Analyzer B
(FSV-76-62)

Torus oxygen
sample line
valves-
Analyzer B
(FSV-76-63)

I,ocation
Ref. to

V~alve T e Dwell
SO Gate Outside

SO Gate Inside

Power to
GDen (3)

AC

AC

Power to
Close (4)

Spring

Spring

Torus oxygen
sample line
valves-
Analyzer B
(FSU-76-64)

SO Gate Outside AC Spring

Torus hydrogen
sample line
valves-
Analyzer B
(FSV-76-65)

SO Gate Inside AC Spring

Torus hydrogen
sample line
valves-
Analyzer B
(FSV-76-66)

SO Gate Outside AC Spring

Sample return
valves-
Analyzer B

(FSV-76-67)

Sample return
valves-
Analyzer B
(FSV-76-68)

SO Gate

SO Gate

In&'de

Outside

AC

AC

Spring

Spring



Page 16 of 22
OPL171.017
03/11/86
Rev. 0

Table 1

(continued)

Initiation
~Gi nels ~Gros 6 ~Valve T e

Location
Ref. to
D~re 1 1

Power to
0~en (3)

Power to
Close (4)

Suppression
chamber purge
inlet
(FCV-64-19)

AO Butter- Outside
fly

Air/AC Spring

Drywell/
suppression
chamber nitrogen
purge inlet
(FCV-76-17)

AO Butter- Outside
fly

Air/AC Spring

Drywell exhaust
valve bypass
to standby gas
treatment'system
(FCV-64-31)

Suppression
chamber exhaust
valve bypass to
standby gas
treatment system
(FCV-64-34)

AO Butter- Outside
fly

AO Butter- Outside
fly

Air/AC

Air/AC

Spring

Spring

Drywell/
suppression
chamber
nitrogen purge
inlet
(FCV-76-24)

AO Butter- Outside Air/AC Spring
fly

System suction AO Valve
isolation valves
to air compressors
"A" and "B"
(FCV-32-62) 63)

Outside Air/AC Spring



TITLE: DRYWELL CONTROL AIR SYSTEM OPERATING INSTRUCTIONS

CLASS: SAFETY RELATED

UNIT 1
1MI-32A

E~ 000>

(«
2.4.4 45N1631-18, Wiriag Diagram 120V AC/250V DC Valves and Misc.

Connection Diagram

2.4.5 47A1366-32 - series, Valve Tabulation of Marker Tage

2.4.6 47B601-32 - series, Instrument Tabulation

2.4.7 1-47E610-32-2, Mechanical Control Diagram Control hir System

2.4.8 1-47E610-76-1, Mechanical Control Diagram Contaiameat Inerting
System

2.4.9 1-47E1847-6,10, Flow Diagram Control hir System

2.4.10 47W611-32-2, Mechanical Logic Diagram Drywell hir Compressor

2.5 Vendor Manuals

2.5.1 Ingersoll —Rand Instruction's and Parte List model 2 Air Dryer
~ (Form 1136B) Coatract.75472 CVM ¹52

2.5.2 Ingersoll - Rand Instructions Finger Valve 1 through 3 horsepower
Type 30 Compressors (Model ?3 ANL and 235 HNL) (Form hP-0145)
Contract 75472 CVM ¹52

3+0 PRECAUTIONS hND LIMITATIONS

3.1 DRYWELL CONTROL AIR COMPRESSOR SUCTION valves, 1FCV-3262 and
1-FCV-32-63, will,close oa aay of the following Group VI isolation
signals:

, 3.1.1 Low Reactor Water Level (+ 11 inches).

'3.1.2 Drywell High Pressure (2.45 psig).

3 ~ 1.3 Reactor Building Ventilation Radiation High (72 mr/hr).

3.2 DRTWELL CONTROL AIR COMPRESSOR SUCTION valves, 1-FCV-3262 and
1-FCV-32-63, will close oa loss of Plant Control hir Supply.

3.3 The Drywell Control Air Compreseors will trip oa low oil level in the
crankcase.

General Revision
2301p Page 3 of 38 1-01-32A



uestion 2.07 3.00

Concerning the CRD system:

b.

WHAT are the normal values for CRD hydraulic
WATER DIFFERENTIAL PRESSURE?

WHAT percentage of CRD hydraulic system FLOW
cooling water header2.

system FLOW and DRIVE
-'( ~ 5), '.* ';;,;.

f
4

is supplied to the .CRD

(1.0)

c. Immediately following a reactor scram the control rod full-in (green)
lights on panel 9-5 are lit but there is no position readout
displayed. EXPLAIN WHY this occurs and WHAT eventually happens that
allows the control rod to settle into the 00 position. (1.5)

Answer:

45 to 65 gpm (accept 0.25 to 0.33 gpm per CRD)
260 psid (accept 250 t'o 270 psid)

b. 100% (accept "all")

Co Following a scram, but before the SDV is full, the control rod will be
in the over travel-in position since there is still a large D/P across
the piston.

After the SDV is full, there is no D/P across the piston and the
control rod will settle into the 00 position.

Reference:

BFNP: OPL171.005, CRDH, pp. 9, 10, 24 through 29, and 40.
L.O. M, 0, and S

1752/



uestion 2.07 3.00 (continued)

TVA Comment:

The normal valve for CRD hydraulic system flow given in the answer key
(45 to 65 gpm) is the flow to the drive and cooling water headers and
is the Indicated system flow on panel 9-5. The total system flow
however includes 4 to 6 gpm (REF BF 12.24, pg. 81 attached) to each of
the Reactor Recirculation Pumps and 20 gpm (REF OPL171.005, pg. 18)
pump minimum flow which are not seen by the flow indication. The total
CRDH system flow can thus be as high as 97 gpm. An answer of 45 to 100
gpm should be accepted for full credit.

b. The percentage of flow which is directed to the cooling water header
will vary based on the point used to calculate CRD hydraulic system
flow in part a. However, even if the 45 to 65 gpm throught the flow
element is used as the system flow, at least part of the flow through
the stabilizing valves (~ 2 gpm) does not go through the cooling
water header but goes through the exhaust header orificed check valve
and lifts the 40D valve on some rods to relieve to the reactor. The
flow through the cooling water header is something less than 100% and
each answer should be evaluated individually based on the students
assumptions.

Resolution:

Full credit should be given for:
45-65 gpm as stated in answer key or expand the answer key to accept 45
to 100 gpm.

b. change to reflect full credit for <100% flow

1752/



:e.»lessee Va.'v Author."=,
Bro~s Ferry Nuc'.ear P an:
Standard Prac: ce

1),. 7 0 0 () 4

(Continued)

evation 565 (Continued) Unit 2

Core Spray Sparge Break (SI-2)

Pdrs 75-28

PdIS 75-56

Ventilation (Rx Bldg 480-V Vent Bd 2B)
Rx Zone Supply Fan A

(oFF, sr.ow, FAsT)
Rz Zone Supply Fan B

(OFF'LOW, 'FAST)
Refuel Zone Supply Fan A

(OFF, SLOW, FAST)
Refuel Zone Supply Fan B

(OFF, SLOW, FAST)

Reactor Recirc P

2300-0700 0700-1500
~Pititi~trt CA 'ttrtrtrt~r t it~ ti't
'tttttCt pAetrrt rCiAte iris@'C 't

'tttttt ~CVCseff iti~a<t t eeet 't

~ ~ rtrtrCA'PAPi'Paa'ttC 't"t
Wt~~~ ~M ttttfCeC t tttti~rl

'tttt~~~eAft W~i~itrtrt
VrtW~~c fr%.<t,"c".n'r.'o'c

fC t"r&C t CA% fttC t ~C 8C 'er t
'tC rt ~t~» err@A r&ttttttt'et

1500-2300

A Seal Water Floe (4-6 g m)

B Seal Water Floe (4-6 m

D~ell A/C Suction filter 2 min
Bio>do~ (32-304)

Rx Mate Level (S I-2)

LIS-3-52

LIS-3-6 2
i

Secondary Containment Doors (closed)
i

No. 236 Unit 2 to Air Lock (NW)

No. 238 Unit 2 Inside Eqpt Lock (NW)

No. 237 Unit 2 Outside Eqpt Lock (NW)

No. 240 Unit 2 to Elev Shaft (SW)

~eCA rA'te t r e e t
(I) ~~

".tt~CMr.'r&r fat~'e'Wt.ru't
't~~r ~~ PArei&t etrttt e iCttttt t
~t~~ ~~ ii~eePi'i Ct

rtrPii!SArtttr,t
CittttC 4et~~r t

~CA rt 4 trt trC t
Vn'a't A".o't".chft t.r.'r.'t".t t."Kn't

MC!tre CfCCCeee'4 rCo'C t tet t Yt

e

I

No. 244 Unit 2 to Air Lock (NE)

No. 242 Unit 2 to Elev Shaft (SE)
CRD HCU manual valve check (visu'al)

(Monday)
'r4 trt i~ere'tomtit

( I ) "rt"i~re.tr'r.'rr'r.'rr't

1492p
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'Lesson Outline Instructor Notes

I
I

(b) The Slow control valve
maintains a constant flow
of 55-65 GPM through the
system. (That is, the flow
control valve will have to
open further as reactor
pressure increases in order
to maintain the required
system flow.)

(c) If flow stays constant in the
system, the pressure drop across
the drive and cooling water
pressure control valves will
stay constant regardless of
reactor pressure.

s ~

(d) As a result, the drive and
cooling water pressure control '

valves will require adjusting
only once (upon system startup)
and will not require constant

'djustment during a,st'artup or
shutdown.

(6) System return line (Figure'6) TP-6

(a) Flow path

Returns water from the CRD

hydraulic system to reactor.

i. Via cooling water pressure
" control valves and cooling

water supply lines up through
drives and into the vessel.
Additionally 1-2 gpm is
distributed through the
exhaust header orificed check
valve. This flow unseats the
40D valve at - 3 paid and
flows to P over area into-
vessel. During control rod
movement when the selected
HCU 40D or 40B Ivalve opens
the drive water flows to the
exhaust water header. This
flow is distributed through
the other HCU's 40D valves.
This occurs because the 40D
valves require only 3 psid
to unseat as opposed to 20
psid for the cooling water
header flow path.

NOTE: GE SIL No
Supplement 2



uestion 2.08 1.50

uestion 6.04 1.50

A Core Spray line breaks inside the shroud.

b ~

WILL the break cause an alarm in the control room (YES or NO)P (.5)

HOW will the break affect core spary performance for that loop~ (1.0)

Answer:

b.

No (.5) (If a core spray line breaks inside the shroud, the
differential pressure indicating switch will detect reactor pressure
inside the shroud as usual; therefore, no abnormal differential
pressure will be

indicated'�

)
The core spray loop can perform a flooding function (.5) but its spray
will not provide full core spray coverage (.'5)

Reference:

BFNP: OPL171.045, Core Spray, pp. 15 and 16
Objective V.K.

TVA Comment:

The answer key requires "flooding function" for full credit; however, an
answer which addresses lost of spray function should receive full credit since
break was inside shroud as given is question.

TVA Resolution:

Accept lost of spray cooling function for full credit.

1752/



uestion 6.07 2.50

uestion 3.1 2.50

The plant is operating at 100% power and 100% core flow when the "A" flow
converter output fails to zero. MATCH from Column B the action that will
exist for each trip function in Column A given the above conditions.

NOTE: REPSONSES MAY BE USED MORE THAN ONCE

COLUMN A

a. "A" APRM Hi-Hi thermal

b. "B" APRM Hi-Hi thermal

c, "C" APRM Hi

d. "D" APRM Hi

COLUMN B

1. Rod Block

2. Half Scram

3. Full Scram

4. None

e. "E" APRM Hi-Hi neutron

Answer:

a ~

b.

c ~

d.

e.

Reference:

BFNP: LP 22i L.O.D

TVA Comment:

Clarification received by several candidates resulted in no credit. The
clarification given: conditions in Column 'A'xisted in addition to the flow
converter 'A'ailure. An additional answer should be developed that
addresses the question in this context. Therefore a candidate who
successfully answers based upon this clarification will not be jeopardized.

TVA Resolution:

Expand the answer key to accept for full credit a correct response to the
question taken from the concept of Column 'A'xisting in addition to the flow
converter failure.

1753Q



uestion 3.05 2.00

You are in the process of preparing the Main Turbine for startup in accordance
with OI-47.III.c. The following conditions exist:

Main Turbine is reset
VALVES CLOSED is selected
Warming rate indicator is at zero position
Load limit is set at 100%
FAST acceleration rate is selected

STATE the position for EACH of the following valves with the turbine in
this condition.

(1) Main Stop Valves
(2) Control Valves
(3) CIVS Stop
(4) Intercept

You now select SHELL WARMING to prewarm the turbine by pressurization
of the HP turbine. STATE the new position of the valves, specified in
part "a" above, given this changed condition.

Answer:

8 ~ (1) Closed
(2) Closed
(3) Open
(4) Closed

b.

(2)
(3)
(4)

No. 2 bypass open
Nos. 1,3,4 closed
Open
Closed
Closed

Reference:

BFNP: LP 10, L.O.D
OI-47

TVA Comment:

Part B: With the initial conditions stated, i.e "warming rate at zero,"
the number 2 stop valve internal pilot (bypass) will remain
closed until the warming rate potentiometer is increased.

The warming rate potentiometer must be at low speed stop (zero
position) procedurally and mechanically to select shell or chest
warming.

TVA Resolution:

Part B: Change answer key to accept number 2 stop valve internal pilot
(bypass) valve closed and stop valves closed should be accepted
for full credit.



0 eratin Instructions (Continued)

«Page 20
BP OT-47

SFP 0 3'95

C. Preparation for Startup (Continued)

1. To reset main turbine (Continued)

b. Depress the master reset pushbutton svitch (HS-47-67B) until
the emergency trip system TRXPPED light goes out
(approximately 3 to 5 seconds).

c The mechanical trip valve and the vacuum trip vill also light
their RESET leaps.

d. Observe the following:.-<

1) The No. 2 stop valve is held closed;

2) The No. 1, 3, and 4 main stop valves are held closed by
their respective test solenoid valves until the No. 2
main stop valve reaches its full open position.

3) The control valves are held closed.

4) The intercept valves are held closed.

5) The intermediate stop valves vill open.

2. To prewarm, by pressurization HP turbine.

NOTE: When the first stage bovl temperature is 2250oF
This is to beprewarming, by pressurization is necessary.

done as the reactor temperature increases into the heating
power range.

a. Check the following, permissives met:

1) Turbine
reset.')

VALVES CLOSED selected.

~3) Marming rate indicator must be at zero osition.

b. Set load limit to 10M.

c. Select FAST acceleration rate.

7 LP STN
NOTE: Prior to performing the next step, close the

folloving valves: FCV-1-121, -129, and -13
SUPPLY TO RFPTs).

«Revision for pagination
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III. 0 eratin Instructions (Continued)
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C, Preparation for Startup (Continued)

2. To prewarn, by pressurization HP turbine. (Continued)

d. Open/check open steam leads drain FCV-6-109.

'r

e. Select SHELL VARMING and observe:

1) Shell varming light comes ON.

2) Intercept valves remain CLOSED.
C ~

3) Intermediate stop valves go'LOSED.
4

4) Control valves fully OPEN.

5) Main stop valve No. 2 servo current is at zero.

f. Press INCREASE button until pressure starts to build up in
the high pressure turbine.

NOTE: In the event the turbine should roll off turning
gear, the governor vill limit turbine speed to l00
rpm by closing the control valves..

NOTE: If turbine rolls ofi turning gear, decrease flow to
zero, wait until zero speed on the turbine then place
turbine back on turning gear and repeat the above
step as necessary.

Monitor high pressure turbine exhaust pressure to maintain 60-.
100 psig,.

NOTE: Monitor computer point h345(U-163) D345 (U-2)
continuously to maintain turbine 1st stage pressure
-60-100 psig. Reactor scram may result vhen in
shell warming vith stop valves closed and turbine 1st
stage pressure > 142 psig.

NOTE: The first stage bovi metal temperature differential is
limited to 75oF.

NOTE: The temperature rise on the inner first stage bovl
metal should not exceed 150oF/hr.

h. Keep differential expansion vithin limits..

i. Keep HP shell temperature 250-280 F and steam chest
temperature 280oF.

«Revision for pagination

0005R



«Page 22
BF OT-47

SEP 0 3 SS5

TEE. 0 eratin instructions (Continued)

C. Preparation for Startup (Continued)

2. To prewarm, by pressurization HP turbine. (Continued)

j. Continue to varm for length of time indicated by Figure 47-2.

-O k. Upon completion of merming, keno !lorn enn select OFF.

NOTE: The control val.ves will now close and the intermediate
valves vill open.

1. Open all drain valves.

3. Valve chest warming.

a. Check the following, permissives met:

1) Turbine reset.

2) VALVES CLOSED selected.

b.

3) Warming rate indicator must be set at zero.
e

Select CHEST MARMING mode.

NOTE: The control, intercept, and main stop valves should-be
closed.

C. Slowly increase flow through the No. 2 MSV to establish the
required warming rate.

NOTE: The varming rate should be regulated in such a vay as
to remain within the control valve chest metal
temperature differential limits given on Figure 47-1.

d. After steam chest pressure and temperature are at rated and
the differential expansion is normal, terminate chest warming
by pushing, OFF button.

NOTE: The turbine should be rolled vithin 2-3 hours after
completion of the prevarming operations so that
unnecessary cooling is avoided.

«Revision for pag,ination
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uestion 3.08 3.00

Answer EACH of the following with respect to the Rod Sequencer Control System:

a ~ The RSCS was developed for three different regions of rod withdrawal:

(1) 1001. rod density to 50%, rod density
(2) 50'f. rod density to preset power level
(3) Beyond preset power level

For EACH region above STATE BOTH the design function of the RSCS AND
the type of rod control in effect to accomplish this fucntion. (1 ~ 5)

During a reactor startup under rod sequencer "A" all A12 and A34 rods
are fully withdrawn then the Sequencer Mode Selector (SMS) and Rod
Sequencer Seclector (RSS) switches are placed in "Normal". LIST four
(4) interlocks this action enables. (1.0)

c ~ State the effect on RSCS if its turbine generator 1st stage shell
pressure input fails HIGH. ( 5)

Answer:

(1) Prevents selection or movement of rods out of sequence
Sequence Control

(.25)
(,25)

(2) Prevents withdrawal errors within the sequence
Group Notch Control

(.25)
(.25)

b.

( ) p y

c. Bypasses all rod sequence control logic

(3) None (RSCS bypassed)
None

(1) Allows selection of any "B" sequence rod

(2) Enables group notch control (GNC) logic

(3) Bypasses the continuous withdraw mode of RMC

4 revents selection of an "A" se uence rod

(.25)
(.25)

(.25)

(.25)

(.25)

( 25)

(.25)

Reference:

BFNP: LP 25, L,O. A & I.l



uestion 3.08 3.00 continued

TVA Comment:

Part a. The pur~ose (Design Function) of the RSCS system is to restrict
control rod movement in the startup and low power ranges. This
limits peak full enthalpy to (280 calories/gm upon the postulated
rod drop accident. (REF: OPL171.025, p. 3). In any region in
which RSCS is enforcing, selection of rods not in the required
sequence is prevented. In region from 100% Rod density to 50%,
Rod density, only one RSCS group A» or A34 (B~~ or
B34 if starting up using B sequence rods) can be selected.
In region from 507o rod density to preset power level only the
rods in opposite sequence (B» and B34) can be selected.
This region also enforces Group Notch Logic on the individual
RSCS groups. Group Notch Logic will keep all rods within a RSCS

group within one notch of the other rods in the group (i.e. RSCS
does not enforce group insert or withdraw limits)

TVA Resolution:

Part a ( 1001o RD t 0 501o RD): Restrict contr ol rod movement of rods not
in selected sequence.

Sequence control

Part a (50'1. and Preset power level): Restrict control rod movement of
rods not in selected sequence and enforces group notch control.

Group Notch Control
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uestion 3.13 2.50

uestion 6.14 2.50

Answer EACH of the following with regard to the 250V Unit and Plant DC power
system:

a. LIST three (3) major types of loads supplied by this system. ( ~ 75)

b. EXPLAIN how a reliable source of DC power is maintained to these
loads. INCLUDE ALL NORMAL, ALTERNATE & BACKUP POWER SUPPLIES AND

ASSOCIATED COMPONENTS. (1.0)

EXPLAIN why DC power is preferred for these types of load (other thatn
for imporived reliability).
BE SPECIFIC. THREE RESPONSES REQUIRED FOR FULL CREDIT. (.75)

Answer:

(1) DC motor operated valves

(2) DC motor operted pumps

(3) Control power for ECCS

(4) Logic power for ECCS (any 3 9 .25 ea)

The DC bus normally is supplied by a battery charger (.25) powered from
the 480V AC shutdown board (.25)

Alternate power to the charger is from the 480V common board 1 (manual
transfer only) (.25)

Backup power is supplied by a (120 cell lead-acid) battery on a float
charge (.25)

ce (1) Provides more constant pull on coils
(2) Absence of hysterisis effects
(3) Absence of eddy current losses (.25 each)

Reference:

BFNP: LP 37, L.O. A, B 6 C



3.13 and 6.14 continued

TVA Comment:

Part a 3 major types of loads: The objective does state motive power for
D.C. powered pumps and motor operated valves. The control and
logic power for ECCS. The candidates responses could be more
specific. The logic and control provided by the D.C. system is
supplied to more than ECCS.

Part b Reliability of DC is subjective and all Normal, Alternate and
Backup power and associated components. This is objective based
and relative straight forward. But consider the bold print DC
power INCLUDE ALL NORMAL ALTERNTE AND BACKUP POWER SUPPLIES AND
ASSOCIATED COMPONENTS. Considering D.C. only:

(1) normal battery charger
(2) alternate battery charger
(3) the battery itself
Considering A.C,: Both the normal and alternate battery chargers
(manual transfer between two) have normal AC from 480V shutdown
board with manual transfer to alternate AC from 480V common board.

Part c Not objective based, more a plant design consideration than a
concern of an oprator.

TVA Resolution:

Part a Anser key should be expaned to reflect credit given for responses
stating control power and logic power. Control power may be
specified by boards ex: 480V shutdown boards, cooling tower
switch gear, 4Kv shutdown boards. Logic power may specify
systems. The candidates response should be analyzed and credit
given for valid response.

Part b Candidates should receive credit for a response that addresses
the question from the D,C. application. The answer key should be
(expanded to reflect a correct response for:
Normal — normal battery cahrger
Alternate — alternate battery charger
Backup (lead acid) battery

Part c Delete the question or conversely analyze the responses for
validity and credit respectively.

1753Q



uestion 7.03

uestion 4.04

The following parameter changes / annunciators are observed by the reactor
operator:

RBCCW temperature .Lower than normal
RBCCW Surge Tank HI Level alarm

(No other alarms present)

a. WHICH one (1) of the following malfunctions would most likely cause (1.0)
these indications:

1 ~ Raw Cooling Mater leak in the RBCCW Heat Exchanger(s).
2. Reactor Coolant leak into RBCCM via NRHX.
3. Fuel Pool Cooling System leak from RBCCM.
4. RBCCW Makeup Valve (fiol valve) leak.
5. DWEDS Heat Exchanger leak into RBCCW.

b. LIST three (3) of the conditions/circumstances that will cause the (1.5)
isolation valve to non-essential equipment (MOV-48) to automatically
close

NOTE: BE SPECIFIC AND INCLUDE SETPOINT VALUES

Answer:

a. 1 (1.0)
b. 1) Low Reactor Water Level <= -114,5 (0.2) and 90.1) DG

voltage applied to SD board(s) (0.2)
2) Drywell Pressure > 2.45 psig (0.2) and (O,l) DG voltage

applied to SD board(s) (0.2)
3) Low discharge header pressure < 57 psig. (0.5)

Reference:

BFNP: OI 70 LO A> AOI-70, LP 171.047
3,8/4.1 3.3/3.4 2.9/3.2

TVA Comment:

(B) OI-70 list the signals as loss of normal AC power in conjunction with an
accident signal or 57 psig header pressure. This should be the correct
answer.
LP 171-047 List Signals as

(1) Initiation of Unit 1 and 2 480 volt load shed logic.
(2) Low RBCCM supply header pressure (57 psig)

TVA Resolution:

(B) Accept answer in "B" above as correct for full credit if only two
responses are given.)
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uestion 4.13 1.00

uestion 7.12 F 00

LIST two (2) systems that require tagging prior to entry into the Primary
Containment. INCLUDE in your answer the required status or position of the
system.

Answer:

TIP (.25) withdrawn (.25)
Nitrogen Isolation Valves to Primary Containment (.25) closed (.25)

Reference:

BFNP: BF 14.9 LO A
3.2/3.7 3.2/3 '

Comment:

Per BF 14.9 the Tips are to be withdrawn and tagged also the Nitrogen
Isolation Valves to Primary Containment are to be closed and tagged (76-539,
76-541, 76-24, 84-37 and 84-38) as can be seen the Nitrogen systems tagged are
Sy. 76 and Sy. 84 'y. 76 valves are the purge and makeup nitrogen valves.
Sy. 84 is the CAD valves.

TVA Resolution:

Accept for full credit any two of the following:

l.
2 ~

3.

Tips withdrawn and tagged
CAD system isolated and tagged (system 84)
Nitrogen isolated and tagged (system 76)
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uestion 7.16

uestion 4.14

A single Recirculation Pump trips while operating at 100% power in automatic
control.

a. STATE the immediate action(s) that should be performed on the RUNNING
PUMPL.

EXPLAIN WHY the Running, Pump speed must be reduced to <50% of rated
speed prior to starting the idle pump.

Answer:

a ~ Place Recirculation Subpanel in Manual (.5) and reduce speed to
establish 100'1. loop flow (45,200 gpm) (.5)

b. Prevents excessive Jet Pump vibration.

Reference

TVA Comment

a ~ OI 68 does say place recirculation subpanel in manual and reduce speed
to establish 100'1. loop flow; however, the same thing could be done with
pump in auto using the master controller. The purpose is to reduce
flow to within required limits. The method is not fixed as long as
actions taken result in 100% loop flow.

TVA Resoluti.'on

Revise answer key to only require reduction to 100% loop flow for full
credit. Re-assign point value 75%, pump flow 25% sub-panel manual.

1757/



uestion 8.03 2.50

STATE whether a Radiation Work Permit (RWP) is "REQUIRED" or NOT REQUIRED" for
EACH of the situation given below:

An employee will need to work in an area having airborne radioactivity
of 15% MPC.

b. " Work will be done in a designated "RADIATION AREA".

C» Work is to.be done in an area with 1500 DPM/100 cm2 loose surface
contamination.

d ~ A radiological survey inside a Contamination Zone will be performed
while standing outside the Zone.

e. Trash and procetive clothing will be removed from a Contamination Zone
while standing outside the Contamination Zone on the stepoff pad.

Answer:

a.
b.
Ce

e.

not required
not required
required
not required
not required (,5 each)

TVA Comment:

Operations does
operations does
areas. This is
in Part 'A'nd
answer.

not do surveys to determine how an area will be zoned and
not have equipment to determine airborne or contamination
done by RADCON. The people had to assume that numbers given'C'ould require the area be so zoned in order to get correct

TVA Resolution:

Don't require people to know from memory limits for zones that they don't have
equipment to check and are not responsible for doing.

1758Q



uestion 8.09 2.50

Unit 1 Technical Specifications specify for REACTIVITY CONTROL '.

"A sufficient number of control rods shall be operable so that the core could
be made subcritical in the most reactive condition during the operating cycle

LIST the three (3) conditions/assumptions which are used to verify this
"Reactivity Margin" (Adequate Shutdown Margin).

Answer:

(1) Highest worth rod (.25) fully withdrawn (.25)
(2) Xenon free core
(3) Cold core (68 F)

Reference:

EIH: U2 TS, 1.0 "SDM"
BFNP: Ul TS, 3 '/4.3A, OPL174.728 LO 9

TVA Comment:

The wording of the question can be misleading as to what response is
required. Since question stated "most reactive", it is possible to assume
this to mean "cold and xenon free."

TVA Resolution:

Accept as another response for full credit:

1,
2.
3.

Strongest control rod fully withdrawn
All other operable control rod fully inserted
,38% AK/K margin

1758/



uestion 8.10 1.50

STATE the six (6) ITEMS to be recorded in the daily journal when the Reactor
is declared "critical" during a Reactor startup in accordance with GP 100-1.

Answer:

Time
Rod Group
Rod Number
Rod Notch
Period
Recirc Loop Temperature

Reference:

BFNP: OPL171.174.724, LO 6

TVA Comment:

Rod group is not listed in GOI 100-1 as one of the items to be recorded when
declare Reactor critical.

TVA Resolution:

Change key to delete 'Rod Group'rom answer key and accept (5) five responses
for full credit.
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Page 13
BF GOI-100-1

AUa 2 1 )„"-85

Section Iii. ~Stettu (Continuedi INITIALS/TIME/DATE

A. Criticality (Continued)

t i' '0 'kI'0 0' %' 'kt4 't 0"kt 0'k '0 'kI'O'I 'I't4 t'"dt% 'kfO' %' r t ~~ 'k'0 'k k 'kt 'O '0 'O'0 l"0'f0'k '0'0 t'k 'C C 'dt'0'0'k ~ ~ ~ «"t% % 4 % ~ X4 C X

CAUTION
DURING A HOT STARTUP FOLLOWING A REACTOR SCRAM AT HIGH POWER, THE CONDITIONS OF

PEAK XENON WITH NO MODERATOR VOIDS COULD EXIST AT THE TIME OF STARTUP. UNDER

THESE CONDITIONS, EXTREMELy HIGH ROD NOTCH WORTHS CAN BE ENCOUNTERED,
t''dt's'k'0'l'kk'0k %'i0 XC'k% X%"0'0'@i%'IC'0'k%C'0'k%C%'I'4 'li'PCS'%"k%'I'0'kk'0'k'k0'0'kC'It'O'O'Cttt'kg%%'%C'C'0

4. Upon approval of the shift engineer,
start control rod withdrawal in
accordance with OI-85. (R)

NOTE; Shift all SRM and IRM recorders to fast speed prior to
criticality and return to slow speed after initial
period measurements are calculated.

e

NOTE: Within the approved control rod withdrawal sequence, it
is possible to have a period less than 60 seconds. If
a period less than 30 seconds is observed, insert rods
until subcriticality is observed and contact the
nuclear engineer and shift engineer before pulling any
more rods. Periods less than 5 seconds are reportable
to the NRC within 24 hours.

5. Observe the period meter when pulling rods
and govern withdrawal rate'o avoid having
a period shorter than 60 seconds. (R) / /

NOTE: Reactor is critical when neutron flux rises on a

constant (stable) period without further control rod
movement.

6. When critical, record time, rod position, rod notch,
period, and reactor water temperature
from recirculation loop A in daily journal. (R)

NOTE: Measure period as follows:
For 10'L power rise, multiply time of rise by 10.5.
For doubling time, multiply time of rise by 1.445.
For decade rise, divide time of rise by 2.3.

For direct period measurement when on IRMs:
a. Time 25 to 68 on black scale ranges
b. Time 8 to 22 on red scale ranges

~ Revision
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uestion 8.12 2.00

DESCRIBE the four (4) standards (i.e, symbols/colors) used in marking
TEMPORARY ALTERATIONS on plant drawings and WHAT they mean.

Answer:

1.
2.
3.
4,

Green — information deleted (by the TEMPALT)
Red — information added (by the TEMPALT)
Red circle — surrounds area affected (by the TEMPLAT)
TACF /$ — number assigned to track the TEMPLAT and is placed beside the
red circle.

Reference:

BFNP: PMI-8.1, L.O. F

TVA Comment:

PMI 8.1 have been revised (revision attached)
requirements or were intended to be changed.
affected area in yellow in one part, but says
in another part. The new revision was placed
people may respond using new colors..

and changed the color
The new revision has you circle
place TACF 0 beside Red circle
in Required Reading so some

TVA Resolution:

Accept for full credit: Yellow or red for color on area to be circled.

1758Q



TITLEi " TEMPORARY AL~iTIONS

CLASS: SAFETY RELATED
RZV Ooo

PMI-8. 1

5.2 (ContinueC)

4 ~ (Continued)

Green — information to be deleted by temporary alteration.

Red — information to be added by temporary alteration.

Yellow- circle the area affected by temporary alteration.

TACH/ — to be .written beside red circle (the originator is
responsible for placing this 'number on the dravings
after the SE has assigned a TACF number).

J ~ DNE Drafting Serrices is responsible for updating the
as-constructed plant drawings affected by TACFs. The
drawings should be revised and distributed in accordance with
Standard Practice BF-2.5.

k. In the event the SE deems it necessary for the temporary
alteration to be placed more quickly than the above procedure
will allow (but the condition is not an emergency), the SE

can direct the originator to mark up the SE's office copy and
the affected control room(s) copies of the as-constructed
drawings. (The standards for marking drawings listed in
Paragraph 5.2.3.i above vill be used). When this is done,
the STA vill verify the accuracy of the draving changes made

by the originator. It should be stressed that this is not
the normal procedure to follov, but vhen and if it is
followed, the originator is still responsible for taking a
copy of the marked up drawings to DNE Drafting Services for
update and distribution in accordance with Standard
Practice BF-2.5 vithin 24 hours.

After installation, the SE's clerk vill make two copies of
the TACF. One copy vill be mailed to.the Technical Services
System 'Engineering section. The other copy vill be mailed to
Planning and Scheduling.

1807p Page 8 of 34 PMI-8.1



TITLE: TEHPORARY ALTERATIONS

CLASS: SAFETY RELATED REV 000~

PMI-8»1

5.2 (Continued)

g» On the TACF, under the section, "Effects, Limitation(s),
and/or Actions," the originator should briefly describe the
effect(s) of the temporary alteration. A detailed
explanation is required where the temporar'y alteration has an
effect on the system or other systems that may jeopardize the
safe and continued operation of the plant. Note any
limitation and/or action required during the period that the
temporary alteration may exist. Explicit information shall
be noted for situations that may require immediate operator
action. List any requirements vhich must be completed prior
to removal of temporary alterations such as approval of DCR,
clearance of nonconforming item, etc. If a system or
component cannot be made operable with the temporary
alteration in place, it shall be so stated in this section of
the TACF.

On the TACF on the lines, Tests That Will Be Performed To
Prove Operability After TACF Installation and Tests That Will
Be Performed To Prove Operability After TACF Removal, the
orginator shall list all tests which vill be done after
installation and after remova) of the temporary alteration.
These tests should be vritten and performed (a) to assure
system integrity and'(b) to provide for evaluating the
performance of the alteration before system operation. If
the originator believes that testing is not required, he
should provide a brief justification of vhy testing is not
required.

1» The originator is responsible for supplying tvo sets of
marked up dravings vith the TACF. These dravings vill be
stamped "For Information Only". These drawings will show the
configuration of the affected equipment after installation of
the temporary alteration. One set of dravings will be used
by DNE Drafting Services as a reference for marking up the
original drawings. {one vill remain vith the original TACF in
the TACF file as a reference copy. If time permits, the TACF
originator should vork vith the DNE Drafting Services to
determine vhich drawings need to be marked up and included
with the TACF file. The Shift Engineer's controlled copy of
the as-constructed drawings and the affected unit control
room's as-constructed drawings, shall be marked before the
system is declared operable. The folloving standards vill be
used in marking dravings:

1807p Page 7 of 34 PHI-8.1



ENCLOSURE 4

SIMULATION FACILITY FIDELITY REPORT

Facility Licensee:

Facility Licensee Docket No.:

Facility Licensee No.:

Operating Tests administered at:

Operating Tests Given On:

Tennessee Valley Authority

50-259, 50-260, and 50-296

DPR-33, DPR-52, and DPR-68

Browns Ferry Nuc1ear Plant

May 2-12, 1988

During the conduct of the simulator portion of the operating tests identified
above, the following apparent performance and/or human factors discrepancies
were observed:

1. The CRD system modeling is inaccurate in that cooling water header d/p
does not go below 30 psid during normal system operation, while it should
indicate approximately 20 psid.

2. Feedwater system modeling interacts with recirculation pump operation such
that a recirculation pump runback proceeds down to approximately 52'A flow
while the plants'rocedural runback specification is approximately 75
flow.

3. Plant procedure allows 3 element level control at 10K power and the simulator
does not respond adequately at such a low power. This may be the result of
a procedural or modeling problem. Candidates appeared unfamiliar with the
simulator's response and devoted significant time to investigative efforts
during the examination.

4. The RBCCW system displayed a modeling problem in that when a slow degradation
in flow to approximately 90% by the partial closure of the return from the
drywell valve was simulated, an inappropriately rapid response {2 to 3
seconds) in the temperature increase was indicated.

5. The simulator's copy of OI-68, did not have attachment C to which the
candidate had been procedurally referenced. This may be a result of the
many recent procedural changes. Checks should be made on all recent OI
changes, and more care should be given to ensure proper referencing is
maintained when such changes are made.

6. While at 754 power one MSIV was simulated to close. The simulator modeling
gave a serious EHC problem which resulted in severe pressure transients of
such duration and magnitude as to lead the operator to manually scram the
reactor.



7. The remote closure of the suction from the suppression pool to the RHR

pumps was poorly modeled such as to allow continued pump operation.

8. The simulator self-initiated three events that were programed for use later
in the scenario.


