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

EXAMINATION REPORT NO. 50-289/84-32
FACILITY DOCKET NO. 5n-289

FACILITY LICENSE NO. DPR-50

LICENSEE: GPU Nuclear Corporation
P. 0. Box 480
Middletown, Pennsylvania 17057

FACILITY: TMI-1

EXAMINATION DATES: October 22-24, 1984
November 12-16, 1984

CHIEF EXAMINER: %‘ TIIW)) P JAN 2 5 1985
Noel Dudley Date

Reactor Engineer (Examiner)

At sisned PYS 29 1985
REVIEWED BY: _@&FMJ/ -
Chief, Projects Section 1C Date

APPROVED BY: _MM JAN 3 1 1965
Chief, Project Branch No. 1 Date

SUMMARY: Six candidates were examined and one SRO and four RO licenses were
issued. Candidates were well prepared for the written and operation-
al examinations. Generic weaknesses in understanding normal plant
equipment responses are believed to result from the extended period
(5% years) of plant shutdown.
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REPORT DETAILS

TYPE OF EXAMS: Initial Replacement X Requalification
EXAM RESULTS:

| RO | SRO | Inst. Cert | Fuel Handler |
| Pass/Fail | Pass/Fail | Pass/Fail | Pass/Fail |
| | | | |
| | | | | | i
|Written Exam | 5/0 | / | / | / |
| | | | | | |
| | | | | |
|Oral Exam | 5/0 | / | / | / | |
| | | | | |
| I | | | |
|Simulator Exam| 4/1 | 1/0 | / | / |
| | | | | |
| | | | | |
|Overall | 4/1 | 1/0 | / | / |
| | | | | |
| | | | | |

1. CHIEF EXAMINER AT SITE: N. Dudley
2. OTHER EXAMINERS: M. King, EG&G
3. PERSONS EXAMINED

Atherholt
May
Herneisey
Gorse
Boltz
McSorley

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

Reactor operators relied on the Shift Supervisor or a Procedure Reader to
provide all direction for console manipulations after immediate emergency
actions were taken during the simulator portion of the examination.
Candidates during the oral portion of the examination had difficulty
describing how some equipment would actual respond during normal power
operations.

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

Areas of the written examination where a majority of candidates received
less than 70% credit included:

eWhether an LPI low flow alarm would be present if primary pressure
was 1400 psig and decreasing.

*The reason for RCP elevation in relation to the rest of the primary
system.

*The required action on loss of all offsite power if only one diesel
generator starts.
3. Personnel Present at Exit Interview:
NRC Personnzl

N. Dudley

Facility Perso inel

M. Ross

4. Summary of NRC Comments made at exit interview:

The names of the candidates who were definite passes on the simulator and
oral portions of Lhe examination were presented.
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5.  CHANGES MADE TO WRITTEN EXAM DURING EXAMINATION REVIEW:

Answer No. Change

2.05 Add "Additional answers
to be provided by Proc.
11.2.01.069."

2.06b Add "Note: river is
acceptable"”.

4 04 Change to "a does require
a RwP".

4.04 Add "Proc. 1613, Radiological

Reference Controls Proc. Rev. 27".

Attachments:

1. Written Examination(s) and Answer Key(s) (RO)

Reason

Expands answer to
include functions
taught as part of
Makeup and Purification
lesson plan.

Acknowledges fact that
cooling towers are not
always required for
decay heat removal.

Radiation limit has
been reduced from
5mr/hr to 2.5 mr/hr.

Provides reference for
changed radiation
limit.
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 QUESTION 1.0t (1,007
A rwactor is orerating in Lhe nuclesie builing resdiuiie The jvectur

coulant system Fressure besgines Lu deCiwewne. EXPLAIN whetl herreus
Lo Lhw heat Ltransfer rele os RCS wiwssure vuntinues v Tell.

QUESTION 1.02 (3.00)

“hGring @ startur Lhe iesclor is subcrilivel i 10 E#3 CFS when en
catmuserheric dume feils uv~en. {Isoletivn velve e wreti)

? 2. EXPLAIN whel herrens (IHCLUDE WHY) (u rwaciur ruwer ond Teve.
3 : (Assume Lie resctur is undermuder eleds ol BOL end wo reesvior
- S Lrip uouurs?

A by Assume Liw seme Lishsiwnl vecurs oL EOL. EXFLAIN «nw differencus
in the rowe/Tave resrunse o ¢ resull of Lhe sncreesed Lurnur,

 GUESTION 1.03 (3,00)

Aseume thetl sour #lenl hes warerignced & dustgded wilvCilricel
rower condition end Lhet wou @re muniboring e »lenil’s vuwuldowin
pre neturel cireulation. Exrlein why sou sdiee UV Ganedi we
Cwith the Fulluwing stelemenls?

@y A wslow downward bLreend 1n indiceoted Tove 1w ¢ deud dudicelion
of well-estoblished naturel cviveulelivn Tluw.

 ;‘bi A difference Lbeluven widw=~irsnsge T i end wide=1ense T ¢ of
i 45°F end slowly increesing indicales develorins veturel

grreulation fluw.

Hetural cireulation flow rete ven be lhvivesed by 1eridle
inciessing the steam "low reie,

CQUESTION 1.04 (2.00)

f&fﬁq;qwib' HOW snd WHY centrifusdel wumer disvherde Tlue is
~affected bw the folluwins?

e Bgetton Pressure inuredse
b, Throttling duwn Lhe dischaerse velve.
G, Al diiuregse in pume RPN s,

(1,00

{1.,90)

(0?22
'.0.7)
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QUESTION 1.05

Explelin wny =0u a8drew u
stalements:

8¢ Eauilibrium Xenon at

gauilivrium Xeon <=t

b, Bauilitrium Sgmerium
4% suyilibirium Semas
Co The Doppler ceeliici

temreraturer deviwvaes

QUESTION (.09 (1.
: Whilw vPeraglingds an ure

dermyession (CD) .

8y What elfPecl dows CD

b, What effect does CT

Co How will @n tnciessw

condensate
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QUESTION 1.08 (2.30)
; During a3 routine slartur Lhw resctor is subuirilavel wilhh ¢ steble
4 count rate of 200 cre on both source Jende dnsliumenls and Lhe

safety drours ere Tully willhdrewn willy @ Neil of Q.95°

The vraretor wilhdraws Contrul 1ods untlil Lhe vounl reile 1 400
crs Lhen stors 1ol motiund(essume Ccount lele steblices oL 400 Crw)

. What will be bthe new Kefl? Show «l1 woik,

B, Whet will nerpen if Lhe seme smuuni of reacliviiy is «dded
poi adain?  Bhow all work,

QUESTION 1.09 {(3.00)
A Tho tumses of Plux Lills veh ueeurs  (radiel end sxiel)
a, Wbhat is axiel Mlux LillT (Coure Fower Imbeletive)
bo Whet is radial flux LillT (Quedrant Puwer Till)

¢, Name three (3) pussible veuses Twi (Tlun Lilis.

o de List Lwg 12) means of debecling Tlux Lills.

QUEBTION 1.10 (2.20)

é» Dues the madgnitude uf Lhe suuiuw taensdw cuunles (andlawlle)
affect the critical rud rousilion? EXFLAIN.

PR | o - ‘-
o AT TN g AR ek, 2
TN e i 1

S

How would initial source rense couiils « fect Lhe =uwer level
{count rete) ot which wou will do crilacael?

I
M
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QUESTION 1.11 {(3.00)

Foar wach uf the conditions beluw delermine il Lhee sre subcouleds
saturateds or superhesledr Ly huw mens des) eesr Snud wilg e Lhiese
conditions would exisi in gour =lant.

& .
A
woe

d.

2150 rsid end 404 F
2B* vacuum end 70 F
895 psig «nd SBO F

2165 psigd and 648 F
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(2.00)

i ’blt cnndjtiono must be mwt fur the ICS Lu Liensfer Teve cuntrul
Lk; ihn Feedwater Sustem? (2.0)

(3.00)

rnaovorvd LN (1.0)

_0 H&!l the CFT's indect Lu Lhe vore during « LOCA i Lhere iv v lows
% u@ uli AC elecirivel #ower 7 EXPLAIN. (1.0)

H,L# 3} ﬂﬂln ere CFT itdectis inlu the curer is Lhe desisgh oboeclive
o ;e& Lhe swstem wel 7 BRIEFLY EXFLAIN. (1,00

;inn"z'o: (3.060)

{ﬁ‘ﬁ“ﬂ&l‘fiihukﬁ CRITERIA® cuncerls are!l
1. ND sinsle vumeunent Tetlure will inalielie umieceasey
'ﬁro&betlvo subiun.

?q NO sinsle cumruienlt Peilure will Prevent Lthe RPS from
nk‘ tutfiilins il vrulecbive function,

“xﬁé‘ 1r ‘h!'9“'"""3 A resvlur cuulent Tluw instrument Feils hash how
gJ 'a¢hw$ﬂ& Jhovﬂ vidilerie ansured T | e 18y

(1.3
(2.50)
¢l ﬂu l actuutiun RCS Preussuiw is @l 1400 spuldr beind wmeinlelined
¥ WPT indection.
. tc the stutus of Lhe o Pressurw ludeeiion (LPD)
1,33

 #00u-i!C an LPI luw flow elarm? Exerlein. t1.0)
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- mf;m 2,05 (1,20
¥ 1! functinnt rwirTuimed bs Lhe mekeur @nid rurifaicelion
$1.27
QUESTION 2.0¢ (3.50)
-Olitl%ﬁ three meJor wuulrment ilems 2120 swivived Ly Lie
lbll‘:e ii‘ﬁ” stid slate whetl srecfic Fwit ls giw cuvled. (3 B 0.9 was?
i _$vit,hhv ultimate heel sink Tur Lhe [DHCC syslem snd Huw :
© 4% the *heet' Ltransrurled LiwieT (1.3
'e"o'., lfm YB‘HQC pume fTeiley will (hie s¥sle . Le able Lu meetl
desisn loads during:
(1) Normal urerstion? (0.9)
{2) Emerdenuvy ureretisun? {(0.4)
-"‘Mit;nu- 2:07 (1,50)
a;“h'f is the reveson fui the RCF '« loceliun (ywibivellw/wlevation)
th reseect Lo Lhe rwerlu)r vessel inleil ond vuileot nuseles?
:f'w&udi in wou enswer Lie luvetion ui Lhwe RCP’'s wiln iwasrecl _
G,;,th! Mcetor \Witﬁl inletl anu wutbtlet IlUs.‘.lUbo (1.5
t%én 2.08 (2,500
13&;:0& a #lant caulduun il ae necessdie Ly Leke sulion
Lo ensure Lhat Hidh Fressure Dindeclivn (HFIDD end Luw Frewsure
;ih4i¥¥lln (Lﬂt? are nut svitusted.
:i,af tnuugsuu when is bwrsssing of Lhe HPL eud LPI
! etion swstems Lo he rel Turmed? (1.3)
ib'ﬂ vutenltle function prevents viemelui e Lyrasusing of
[Fhese nﬂnﬂ (1,00
2409 (2,80)
{1.00)

1&&. thrio 1ﬁeitxnns in Lhie RCS wheie thermel

(3 @ 0.6 ecs)
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,ﬂl 3&0’ : (3.00)

‘h‘@hl Pl!ﬂﬁ at 95X power sn orergiuvr sels Lhe

*ﬁﬁt.ﬂ‘ i"‘ to B5X%X. EXPLAIN in deileirl wiel herrens

'“'Iiﬁtt of @ feedrumr, Teke wuui disvussion Lo 2
",Qtaiﬂ-#ﬂnﬁitlen. (ﬂbﬂn.. NO reector Lrise)

(2.00)

] . I'ﬁﬂ?if* nnd DESCRIBE two servisle wvihuds ui rod

~ pesilion indicsliun (RFIJ.

f “*5' ﬁ;ﬂh #ll control ruds end bulh RFI swsiems urvishkler Exrleln
and WHY i1l the Lwu RFI susiems NOT esrew wi vod

, nﬁixm ’

Ef ?Q‘ulriﬂ to shiublduwns will this clrvuil (dTed cuntlinue
‘w control dTe ot 0% T EXFLAIN.

(3.00)

FAGE ?

(3.9)

(2.0

(1.0}

(2.0)

(1.0)

‘1!5)
(1:.5)
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!¢ﬁ! (3.00)

'EanfﬁQ‘ﬂln?grlﬁurl of the CRD ruler is normelly *323 F. Tiw RCS is 579 F.
Explein whe Lhis Lewrerature Jiflference exisls. {1.0)

1 ﬂaﬁﬁYintuPQ'rrocois T (1.0)

:fgunilicrs PUwe .uwplw stislewd wl the nuimel rPuwer surerls 7 (1.0

(1,507

Lhe Pollowing cunbiul 1wd brveaker
'Fﬁifi ﬁﬁﬁkﬂ ur HﬂULD NOT vesull in @ rwecler Liiw, (5 @ 0.3 was)

Iﬂ'thi“ tht purruse of Lhe Functlion Ceniwielul (Include inruls
lﬂﬁ vu%nusa.t (2.,0)

ﬁﬁ'ﬂt&n‘ Flduvt $2 IDENTIFY witel inFul reiemeiwrs limil ureration
; fiﬂ ﬁﬂ!h of the five (5) siwes. (1.5)

fﬁﬂ the outrut curve of the funcliun deniwielon far
: mw. , (0.5

(1.00)

(1:9Q)
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QUESTION 3.09 (1.30)

How does @ loss of Intermediciv Rense (IR) Nucleer

Instrumentetion (NI) coumpenselins vu
indicated 'eading at low AHD haiki IR

GQUESTION 3.10 {(2.00)

llese <f
1EV913?

Some of the safete limils ol Lhe reetiur cur
thael are not direcvtily ovibswrvetle, One ol the

Wnat four chservavle rerenmeivis <@
proximity Lo DNE ?

Jsed tu

~ )
fect Lhe
1

Esin

dAhitboe

# Sle Lened Wi
»¥ LG UNB.
delermine Lhe

LWy

1

w !

e Le s

2
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QUESTION 4.01 (3.00)
Nhal is an vrerstor required Lo due &7 durtans @ reactur slertue:
g Lhe resclar Soes critivel #riur Lo reeching Lhe D.0% Jdk/h Delow

by the resctur dis fivl vriticsl afler Lthe vuntrols tuds wre rulled to
the 0.5% Jk/k Pusition ebuve Lthe ECF 7 & 8. ¥

GUESTION 4.02 (2.40]

fdentify which condilivne bwlowr svcurdiins Lo riwes OF 1102-14y will
close each of Lhe purde exheust «1d rPulde sukrly velves (» = will cluse)

: AM=Y=
4 A iE iC 1D
1 a2, Fans AN-E-&A 8 6B shiulduwr e > - Bfi
e Fans AH-E-74 & TF siivldown = CLE S -
: ¢s RNE=AP Hidh Rediebion Lo VS P i
ﬁ gy ESF Biwiial SRR T8 SR s
gy Luss uf Control Fouwel O i P tely F
1; L . Loss af fTustrument Al ik i i .
(24 @ 0.1 wai?
QUESTION 4,03 {1.00)

Who has the Tinel resruneibililey For e redistion ernrosure
of wach individusl et THI? 4

o ]

3
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v?71ii-_-uﬁaﬁaua-aluasnau;-nuxanxucx adn PASE 1

{(1.00)

"*fﬁﬂiCltl weather @ radiation work »#wrmil is OR is ool rweuwired
for entry into esch of the followinsg sives!

i@f;; 4 mrem/hr : : LR . .
by 100 mrem/hr (%) Vol
€+ 1290 DPNMN/100 CM sa@ EBete-Gemme

~ ds 387 DFM/100 CM su Alwrhe (3

- -

Pred R8e)

=)
o

mﬂxw 4,08 (2.00)
ﬂtnriatn the rrocedure to be Tulluwed Ly Lhe orereling shift

- upon discoverw thet @ cvontrul joum dnslidment dncivelaiun is
*fwu&‘wf celibration end unrelisble. {2.0)

 QUESTION 4,06 SNl
3~l¢d=§af Coolant Pumrs siw reuuired Lu Le Liivred un & louss

'ﬁ? subcooling merdin. Listl lhe clrcumsisnves wiiich wuuld
@lluw the RCF’'s to be restertled, (2:350)

JESTION 4.07 (2,320

"ﬁinw @ating or smoking is #lluwed i 1edsslion ¢ wes. IT
he radiation level is low envush Lo slluw enliy fnte the
. tfllo whe are Lhe above wiohibitivis lmrused? {0:3)

’ﬁﬁﬂﬁiﬁﬂiiAthl hezards of vivlaling Lhe ebuve Fiwinabiliuns, (1.8

(1,00
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3 J L
3ﬁ§;b$ (3.00)
;.r;J‘(.J' Y :
Sﬂ* ilﬂ logs @nd/or recuids bthel musl Le eviewed L
gnmm CRO. t1.8)

J

maw ﬁﬁ! fninonsahlu (uu watulrs CRO enter Lie shift
ﬂy@g&y;twai uftl#c four cobsulietionT? {(1.2)

r.‘

! {1.803
_ th# &h!ﬁb rwasons fur an orersior Lo be sent
:GV‘@“IO %' aree ou on EFW autuction o (2 @ 0.6 wa.s)
(3.00)

if anws Qhoﬁld Lo Lehen efler « Reeviu /Turbiane trir
,U‘fu;louiui situstions, Cunsider wevh sererelelv.

wvf g | ,' 3
ﬁf?ﬁitt Fuwer is losl end ounly one D0 stevis, (1.5

fi#dﬂl;it?ﬁ@ inehtio (0.3)

2!&1!1*&!&6 brvuk-n lcﬂalus Clused, (1.0
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BENCIELES OF _NUCLEAE EQWES_ELANI_JEERATION: PAGE 15
. IBEENODYNAMICS, HEAI_IEAWSEEE_AND_ELUIL-ELQW

’ﬁﬂtﬂtﬂt -= THI-1 ~84/11/13-KING» M.

ANSUER 1.01 (1,00

As RCS press. falls the heet Liensfer rete will (wew) aniliclly snviwdsw.
Nhen derarture from nuclesle builing ie iescheds Lhe JT reuul red

‘Lo maintein heel Flui itiviwgses sherrls Lo Lhe woini wf "fuel

assenbly ded adelion®. (1.0

Use uf DNB grarh Lu snswer Lhis auestiun is suvverisitle.

REFERENCE .
THI~1 OF Training Menuel Yul IIl» Heel end Fluid Fuwelr» re, 171

. ANSWER  1.02 (3,00

g Thw wicess siwem Plow ceuses Teve lu devivese sid insert

' posibive reactivile £0.593, The rPusilaive rwevlivily MilTesse Couses
POWR! Lo rise abt an LlhicTewesing reles When ithe =lant
reaches Lhe POAN (0,23 Lhe lTuel lemreioluie 1ase will «dd nedelive
reecbivity via the Jdurrler Tewdbeck (0,20 2ud edd 1wectur heel Lo
stop the temPerelure decrewese, The ruwer 11se ehid vevldown
will cuntinue until reevivr wuwer euusls slwem demsndesL 0,33 {1.3)

B The raete et which ruwel ) iaes will be much hisher end Lhw

gb;; Lime Lo resch the POAH will bw wmuch shorter £0.3] beveuww Lhe Bef?
) is sheller £0.2] and Lhe rate ol which rescliviiy de anlroduced is
larswr (more negetive MTCICO.33, AL Lie wnds ruwer will Le Lhe

. game but temreielule will deciwsse less (moiw neselive HTC) Dyl sbill

i hnluu rg=load Teve [0.T], : (1.5

REFERENCE
THI L OF Training Menuel Vel. Il» Resciur Thewiw

?gj%QAnsutn 1,03 (3.00)

w. ﬂtl‘lf'! - Tove is @ velvuleted indicalion end uiiw roremeler
Jdecreasing will ceuse Tave tu decreese wivile @ felew indicetbtion,
L‘ GQlFOD*lf other indications ere uswd in cundunclion wilh Teves) £1.0)
*'bo ’flll?.‘ ~ Haturel Circulelion is indiveled e Th stabilicing
then Lends Lu dwcrease, To Lends to Lisvk 0TS0 sel. Lem,

Vﬂ*f flsws decrease) s U7 will deviesse v devew heel lued dedivews, (1.0)
g, Adree - luwering slesm rressure will luww) setluieiiun Lems
ﬂﬁiﬁh will increase heat Lisnsfer ewuiuss Lhw Lubws. (1.0)



5 ‘ &u.;!lxlcxtuzz-nz-uucLzas EQWEE_ELAUI . . CEEzAll0Na FAGE 16
3 IMEEMODINAMICS: HEAI IEAUSEEE.aul. ELUID_ELOW

ANSWERS -~ TMI-1 -84/11/713-KINHC, M.,

REFERENCE
IM1-1 OF Pruvs RCS Netuwral Ciic. Cuclives 1102-18» wul-é

1 ANSWER 1.04 (2,009
3s Flow increases due u rumr disvhelse Fivesdle LIwiddsw (07
b, Flow decreases & Lhe seslem resialanve JiWiveses, {0.7)
s Flow increases since Pumr skeed Lligseswsd =umr lews (0.8)
REFERENCE
THI=1 OF Training Menual Vel Vi flasc Fruveduresr Heol Tiensfer
Ll end Fluid Dumenics.
ANSKER 1,035 2,00)
@ Disagree ~ Xenon has « mun~linwer (ilux derendenue, Iis
5 pruduction is flus derendent bul remuvel derends un flux
2 and decasv. (0+7)
;f‘ o Disadree - Bewarium ie Flun indeandent sitive ile remuvel and
i - production is totelly Plux Jderendwnis. Onew il wevhes euuilaib dumy
T the rate of rruduclivn melciies Liwe rele of 1 emuvel, (07
(S Disagdree = As Lhe vuiw sswsy Flutonium 27% s 240 busld=itis The
PU=240y with « very hidh pewek (100,000 Leine’ lends Lo make Lie
coelficient higher &% Lhv Cuilw asen. (0.86)
REFERENCE
TMI=1 OF Treininsg Menuvel Vel 1ls Resclor Thevurwr sec &
ANSWER 1.04 t1.80)
ds As condensate derression incredees 4l luweise rlenl elfficiency
becsuse of the heat removed hes Lu be rerloced Dw the reselur
with no useble work out Uy vise~velsd. {0.60)
b, By decreesing condensate der i wessivi Liw HFPEH is deuivased un
Lhe condensate PuUmMPs and Vise~veissd. (0.60)
¢s Increasing condenser vecuum (ie 26° Lo 28') Jwcresswvs cutidensd Le
depression Or vise-veise (0.60)

I REFERENCE
" Hewt Transfer Fundemwntels
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- ANSWERS ~-- TMI-1

IHEEMODYNAMICS: HEAI _IEBAWSEEE.aHD. ELUID_ELOW

ANSWER 1.07 1,50

(a) Temperature - neutrons Lievel Turilhe

therefore more likely Lu be verlured Ly @

FACGE

-84/11/13-KINHC» M.

el higher Lemrerciuies end

R

(b) Flux = The lerder the neutron Tluxs Lhe mule heulions veén Le

cartured.

{e) Borom = An Anciesse L0 buiron convenlirelivn will decivese rod

worth due Lu mure cumpatition.
(d) Xenun = same as Luiwine

Other answers es susrrorled by eplant Lisining melerisl

are accertable

REFERENCE
TMI=1 OF Treining Henuwel Vel II» Rescvios

ANSUWER 1.08 (2.50)

as Clii-heff1)=C2il-kaff2)
200(1-,95) = 400(1-keff2)
10 = 400 - 400(kefr2)
400(keff2) = 390
keff2 = 390/400 = .973

Theu) =

sl v

B. The same amount of reecliviiy edded odein will Ceuse Lie

regctur to be surercrilicvels (ol lwes

t)

By waustion! dK = (keff2-helffl)/(helfR)l{heffl)

dK = 975 - +98/0.,975)¢

P00 =

- - - R - -

02699 = (heff2) - 970
02631 (heff2) - heffl -
02631 (heff2) - heff2 =
kaff2(,02631~1) -~ =.975
keff2(~-,9736%) = ~,970

keff2 = 1.,00134

REFERENCE
TMI=1 OF Training Menuel Vul 11 Resclo

/ikaff2

+ 975

"0975

Theurwr

14 .975)

re 129,130

-

e ia P

“.1..-“-
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 IMEEMODYN@MICS: HESI IRAYSEEE_AUD.ELUID-ELOW

"”‘ﬁ"’ e THL=3 -84/11/13-KIMG» M.

1.09 {3.00)

2, Uneven fPlux distribution slond verlicel sriss (Fuwer ol Lur helfl

. minus rower &t bottom hell) (0.5)

B Uneven Plux distribution e«lons hwidconlel enis. (Quadiant Power

U TAlL X = 100 X LCPwr in eny wuadrant/evs rwr of @ll wuedienied=13) (0.5)
€s 1y Misrositicned rod

2. Xenon ¥
3., Improrper fuel losdins (1efueling’
4, Flow shifts RCF’'s vonfisureliun (3 @ 0,33 ea)

L 5. Uneven steeming uf OTSC's

s 1y Excore DRet. monitlorind

; "2+ Incore Det. monitorinsg

3. locvore T. C.'s (2 @ 0.5 ea)

REFERENCE
THI-1 OF Trainins Menwsl Vol Vo lincuie uel, »8 9.

ANSWER  1.10 (2,20}

&, NO» the initiel cuunl rele will not effecl Crilivel rod
Cposiliuns (The reector will be (ererox.) crilicvel ofler swven

count doublings.) : {1.1)
be Tre higher the iniliel wvwuni 1eber Liw hisher in rower the
' r!&vtor_uill so crativels t1:1)

. REFERENCE
b2 i‘f“xﬁl OF Training Menuel VOL II» Reasciury Theorw

”'fﬁﬁiﬁil 1.11 (3.00)

| @, subcooleds “44 Fy Th-les

. subcooleds Y9 Fr cunden er
e surerheatedr “50 Fy» 0TS0 (wutlel slwem)

-{'Qi no%u:abud- *0» rressuriser
(12 @ 0,20 e}

’?E@*l OF Training Henualr Vol Ve NCS wnd Mein Blwem suw desc.



NT_DESIEN_INCLUNING BAEEIY_UD_CUEBQENCY SYSTEHS PAOE 19
‘*“‘ ‘; T'!‘l- ~B4/11./13-K1iGs» M.

_ ‘-ZMu

i “ﬁl@ﬂﬁ‘f Liwe Reactor Contrevl Bieviun OR Disgmond Cuniliuwl Sletiuvn
cvq in manual and the fullowing do nul existi. 10.3)

2.01 (2.00)

1. Both 0TSG’'s on level cunliul. 15.5)
2, Either OTSG on FTU limit. {C.S)
"_?&_'Oth F.ﬂdﬂitvr luor Hesle:is in menidel. £ D)
“ﬁurentncz

THI=1 OF Teeinins Manusl Yol VIs ICS» sev S

Ti#n 75: ﬁf sulive cvure steds {1.0)

13t@‘v:¢:a.sx. The CFT have 600 ~sis uverriwssure V270431 wid lucked
d'lﬂ isolation velvesl0.23, When RCE rressuie, LeL) wLaws Lo 600 psid
igdiatlon will start, (ressive syslew) (1.0

rf; ﬁun ppgh CET ere tewutred Lu anuecl Lo meet sesiem vhdeclives, {1.0)
FERENCE
=1 OF Training Henusisvel VI» Cure Flovd s¥s.

5‘ Bi!h flOH sisnsl (fviluav) will ot Lide ils chennel or
ihitilti 2.9 protective Tunclive, The #lant is siill raututt?df

1!" @ loes of ftuw by the remaining 3 Tluw chaennels (2 of 3 {1353
@Piﬁﬂ flow lidﬂal (foilure) will trir ils chennel Lutl will’ ug
jﬁ;ﬂ_ te eny mroteclive function. Only une sddalionel cieifiv
nee _&# tfi' to initiete protective Tunclions of thel cvhennel, {1.:9)




AT _DESIGN._INCLUDING.SAEETY AN EMESCEMCY.3.iSIELS

.-ﬁ*&ﬂlﬂ’ s THE=1 ~84/11/13-KINC» M.

 ANSWER 2.04 (2.50)

2, The LPL punrs ere running (in ¢ ievirculelivie mude wilin Lhe
suction lined uep tu the to Liw BWST «nd Liw discherse velves wrenl) (1.95)

b, Nos the LPI flow alarms ere not eclueled uniil Lhe LFI Distables
Lrir at S500ps1d RCS pressure. {1.0)

REFERENCE
CAF {No ESFAS meterisl surrlied)

F’ﬁnsutk 2,05 {1.20)

1+ RCS inventorws countrol
i g ﬁt pysification and reviygulslion
- 3. RCP seal indection
4, Core Floud Lank makeur
A ONPT s
" b, chemislry control 1 (6 @ 0.2 was)

. REFERENCE : :
J;Tﬁl 1 OF Trainang Hund’i Vol V1» Mekeur eud Purifiveliuns »s 3

ANSWER  2.06 (3,50}

@ Also coels! Bearings of DH rumes ond UH wulorsd mulusis sird beerings
lof RE'seraw cumrs) mulorsrdes) reductivi end bes) dids of Lie MU pumrs)
'.;»-- ‘ &'. nﬁcc PUl’ b'.'i"" (3 0 Or" ﬁ“')

ﬁtﬁnﬁrhoratﬁ@.ﬁl vie decay hewel serviuve couvlers Lo DHRU suyslems (0.02
:.threoﬁh service walter posl vuvling luwer Lesinl0.03.

ﬁ pi
(2 B 0,4 ea.s)
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-84/11/13=-K1INGs M.

2.07 (1.50)

PUQD‘ are @ Tew feet above the hwiiconiel rlene ol the reecior
vessel penetrations for covlenl Tluw. Frevenls sirhonins ul vowlent
?rﬂq RX during refuelins o) meintenence uvrerelivns.

-«QR=~

"{fﬁiiﬁwl ReP pumP maiiilenence witneut uncovering wudllet Lo devew hest
Cremuvel swstem. $1.98)

Rt?tﬂiﬂ@!
‘l"z OF Training Maenwels Vol Iy Reasctor Couvlentl Sustem.

2,08 $2:950)

‘Iﬁltt HFI at <1750 ruis & 1640 rsid (wilbh permission v’ 88 ui BF.)
’ﬂ"l‘ LFI &t <900 »sig 3 fSQO rofid (willhy reirmissiun of 88 ur SF.)

(2 @ 0,79 ea.)

%ﬁﬁi ’H@li‘vblstlblic ~{sel ol 1700 and 900 ruid resreclivelw.) (2 @ 0.0 wes)

ii#tnta:z

e

**'iﬁuuz Frac- OF 1102-11s »% 15

s 05 (2.80)

*w~?h'ftcl Slcevo rrevenl (limit) Lhe slress develured Jdue Lo
: r&blﬂ tuporuur- chmus. {1.00)

(0.8
(0.6
{046}
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. ¢ Za-ELONIDESION_INCLUDING.SAEEIN 3UD-£HESSEUCs SL8lEuE

; ANSWERS -~ THMI-1 -84/11/13-KINCy M.
j
ANESWER 2+190 (3.00)
&. 30 * on the startur 1ense (0.5)
B, Million gal. demin weeler Lenk (end Rive: Waler) (1.0)

¢. Condensete tank B L0.43 tu vne molur driven EFW rume 0.3 anid Lhe
turbine driven EFW sumrd [0.3] shul ciusscuntiwel velves
(CO0-V111A+D and EF V-1A) Llu isulsle Lenk A Lul lesve il eveileule

to met T.8: iewuirements, (0,31 (1+«3)
REFERENCE
Emw: goncy Feedwasle: Ssstlem Lessun Flan » 7911532

5
|
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FAGE 23

-84/11/13-KIMHC» M.,

ANSWER 3.0% (3.00)
J:
i The loss of the lewdrumr will bLe detecled Ly Lhe ICS [0.41 end
i stert & runbeck L[0.4] to &0% elec. ruwe:! ol TON mann £0+33: The luss wfl
foedwater flow will elsu ceusw ‘crosslimile® [0.4]. The civsslimitls
will place the unil in *Llrack® [0.,4] wiiivh will Leress Lie
*minimum loed® selwruint (BIX) L0.3], The (unbevk will vuntinue
until the unil is ol 40% elev. rower ond will sleblice on one
feedrume, [0.48] {3:.0)
REFERECE
1HI-1 OF Trainins Heruel Vul VIs ICS» swev 1» 29 3 5
. ANSWER  3.02 (3.00)
: @ Absolute Fositioc Indicetion 10,27 uililices (47) etuslly sroved reed
i switches [0.2) mouunted un Liw oulside of Lie urrel motur Lube C£O.21
i whivh mark Lhe rosition uf lhe leedsciew by the megnetic Tield soduced
fi a8 Lhe permanent medsnel resses Lhe itmmediele vivinilw of Lhe
3 switch £0.23. The indication is derived Tiom Lhe svudenliel orening

end closing of Lhe reed swilches [Q0.11 whichs in Lturny ¢ e cunnected

to = resistence nelwork [0.13. (1.0

Relotive Posilion Indivaetivn (0.2) receives ils sidnel Ly muniluring
the infut Pulses to the CRDM wmuler [0.33., Evers wlhie)y rhese of Lhe

Six Phese inrul leeds sirv megsured L0,31y sud Lhis sisnal is converted
into ¢ relative cosilion indicvation [0.22. (1.0

fiuringd & trir [0.5)r beveuse hiu inrul rulses are srrlied Lo Lhwe RFI

motor while Lhe AFI fo;luug the rod a8s il suws in C0.53. . (1.0

- REFERENCE

IMI-1 OF Training Manual Vol Vs Cunliwl Rud Diive swer we 27-29



S ANSWERS -- THI-1 -84/11/13-KING» M.

ANSWER 3.03 (3.00)

A 8 O =2 u @ (Teal=- Tave): QrusTelmrTii 1emeitt cunslentl0.33. Tu cuniral
B Ter "2* is vaeried by chensing Tewdwater flow Lo Lhwe OTECIO.TI,

The reduced PLS Mluw is delevted by & dilfTeience emrs 2 Lie dT0
cirewitld.5]: By detecting & fluw chense Lhe swelem Ccon resrund

fasier than waiting for @ oTe errur Lo develures The flow wrrus
& will increase feedwaler Lu the 2 Pumr luur snd deCiewese Twedwaler
| to the 1 rumr loor. Totzl fewdweler remegines Lhe semel0.52. (2:0)

3i“ b, No [0.%). UDuring puwer reduction the OTSC in Lhe 1 rume luor will
' i hit low level limits before Lhe uvlher luow., Ang Tuther FPower
decreese will result in 8 dTc¢ ervior [£O0.5D. {1,0)

REFERENCE
TMI=1 OF Training Menusl Vol VIs ICS

ANSUWER 3.04 {3.001

g+ The trace from A Lo B is & rod withdigwasl Mhic emelit end the
subseauent subcrilicel multislication Lo en ewudilabrium
value,

(1.5

be The tiece Prom C to D is ¢ 1ud wilhdiewsl invrement Lo
*eritical condilions® ise, slightly sureiciditivel wilh
a sleady SUR, (1.5

. REFERENCE :
(*ﬁ_fﬂl'l OF Training Manual Vol., Ils Reaciuv: Theuwiwr ch Iy »4 1185117

3,05 (3.00)

. The thermal barrier scls @5 an insulator belwwen thie RC8 #nd
the CRD by restricling Lhe cvirculation of hol (079 F) Heectlor
coolant, Coolins is also rruvided bw SERVICE STRUCTURE FANS

and the 2 gem/CRD coolingd weler fluw. {1.0)
‘b, water (reactor coulant) (1.0)

= ‘ Tﬁ§:hera1 power surply is & OC *hold bus*s IL cennol move Lhe
 safety drouris)., The AUX rower supple is used Lu mwove one

~safetw drour el « Lime. (1.,0)



% Su_liUBfsupENiE ANk CONIAOLE

 ANSWERS =~ TMI-1 -84/11/13-KING» M.

& REFERENCE
F; TMI-1 OF Trainins Menuel Vol. Vs Mise F su.» Contiol Rud Diive Sus.
ANSWER 3:08 $1.98)
- grbscy B @ would trir reectorr d wuuld nui. (5 @ 0.2 ea.
REFERENCE

IMI=1 OP Training Menuel Voul., ¥Is Resclor Froteciiun Sus.

ANEUWER 3.07 (4.00)

g+ The Function Generaiocr hes Lwu inrFuls énd one outrutl0.3]. One i10rut
is the outrut of Lhe Difference Amrlilierl0.33, The secund inrut is
d sisnal from the flow chennelll.33. The Funviion Cenersiur riroduces
' an vutsut vollese cuive Lhel 1epresenls & Tunclaion ¢f the power
it imbalance sisnzl]l with verticel dissrlevement vontrelled by the fTlow
; levell0.61., The cublrutl sisnel is used 3% the selruint siunel by the
power-imbalence-flow tries Bistable (0.5, {2.0)
1_ be In Resigns I end Vs Lhe KINBALANCE SICHALK is vulside of the ellowsble
» linits and the ruwei-imbelance~flow Distsble wuuld du Lu ils tiirFped
* state Por ans flow vr rower level. In Lhe desdband 1edion {Rediun II1)
the imbalerncve sisnel iz wiibin Lhe desidn limils o Lhe reector.
In Lhe deadbard redion Lhe ruwel ~imbelance="low trie ie ewsenliclly
reduced to 3 KXPOUWER-FLOWK trir. In Resione II snud IV of the function
curves the outeut zignal of Lhe Funclion Cenwitalor 1s @ functiun
af the XIMBALANCE SI1oNAL AND the FLOW SICHALXK, The effect of the
inbalance signel un the oulrul sdisgnel in Lthesw regions is detwimined
by Lhe values of slroes M1 ond M2 and the loveliun of breckruinls
B2 and B3, These i@ the sloee resiuvus of e Funcliun Ceterator.
In the sloure regionss as the mesnilude of lihe imbelence sidngl
increasess the ocutepul sisnel decresses. {1+
¢+ See attached fidures next rPe=e. (0.50)

REFERENCE
TMI-1 OF Traininsg Msnuel Vol VIs RFS
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~0E 26
ANSWERS -~ THMI-1 -84/11/13-KIHCy M.
ANSWER 3.08 (1.00)

The seventh shoto deleclour in the sel enersices Lie I=2 hold cviicual,.

When the mechanisms stor wilh Llhwee rihwsews gnerdizeds Lhis cell is
activated. A relay is enerdiced which Ceuses @ Jus it sidnal Lo be sent

to Lhe sprogrammer, When il slers back/in (one ster) Lo & Lwou rhase
enerdized conditions the rhoto deteclur turnes uffy Lhe 1eley de-eneigiles
and rod motion slors. : {1.0)

REFERENCE
TMI-1 OF Training Manuel Vul Vs Hisc Fruceduress Cuntiol Rod Drive Sys»

sec 4y 8 15

ANSWER 3.09 (1,350)

At high pouwers no effecty Leceuse gammas Plux Trum Ticwivn is
prorortionsl to ruwer &nd Lhe *background semms” Tlux is to

small to Le seen. (0.75)

At low rower levels (below Llhe ruwer renise) Lhe semmas (lux

18 1o longer srorortiuvnel Lo ruwer because the *Leckdgiound

daecme® Plux is now 2@ significvent =uiriiun ul Lhe tulesl daemma

Plusis This will cause the IR HI's Lu 1esd errrox. 2 decades

high (without coms. volt) {0.79)

REFERENCE
Tﬁlfl OF Training Menusl Vol. Uy Nucvles: Insl. swer »d 12,20

ANSWER 3,10 (2.,00)

1+ neutron rower

2. RCS flow

3, Lemrperature

4, Pressure (4 @ C.5 easl

REFERENCE
Tﬂl-l T.ch. SPEC. Fs,

LS ]
]
-
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EADIOLOGICAL.-CONIKOL

ANSWERS ~-- TMI-1 -84/11/13-KINC» M.

ANSWER 4,01 (3.00)

3, Insert the CRA’s to ariieve « 1% Jk/k sthivlduwn e¢nd reveloulele
the ECP .o determine Lhe eriur. 1.5

b. Return the CRA’s to the 0.3%dk/k rusiltion below the ECF end

receleulate the ECF Lu delermine Lthe errov, {1.95)

* REFERENCE
THI-1 OF Froc 1103-8»r9 333

ANSWER 4.02 {e+40)
A=Y~

1A iRk  § = in

2 . il X X

[ X X X X

£ X - - - X (24 @ Q.1 ea.)

REFERENCE
THMI-1 OF Froc, 1102-14 rev.10srd §910

ANSHER 4,03 (1,00)

The i1ndividual. £1.0)

~ REFERENCE
, TMI=-1 OF Training Manual Vol IVy sec XIII» »s 103

ANSWER 4.04 {1.00)

2" does wet require @ RWFs Lecsr 3 b rerauire ¢ RWF, (4 @ 0.2T7 ea,)




4 4% £EOCEDUBES.=.NOAMAL ABNOENALL EBEECENCY_aUD FAGE

BADIOLOGICAL-CONIEQL
ANSWERS -~ TMI-1 -84/11/13-KIRG» M.
REFERENCE
TMI-1 OF Training Manual vol IVs Redisiiun Frotection (CAF)
Pi -« -5 B VSR g - . /
ANSUWER 4.05 (2,007

S68/SF/CKD are resronsible fur identifwing e«nd logdging instrumeni 008,
assuring that 3 work reauest for refair is submilledr »leve ¢ wellow 00S
teag or sticker on instrument. (When instrumenl is 1erasireds SS/EF/CRO is

responsible for removing welluw btadg and clegring O0CE loug.) {2+,0)

REFERENCE
TMI-1 Froc. AF 103é

ANSWER 4,06 (2:50)

1 25F subcooling in RCS and (0.%20)
2 RCS pressure grealer Lhen NFSH four RCP (ewerd, limit) (0.80)
3 --0R~-- more than one hour has rassed since Lthe resctor Liiwr, (0.80)
REFERENCE

TMI-1 OF Froc. 1210-2y Luss ouf Subcovuled Margin anr 1210-10

ANSHWER 4.07 (2,30)

@, Hazard associeted with introducing remuveble contamination into
the bods through smoking end egling (ur drinking) ‘ (0.

b, Indesting radicactive meterisls denservus:

(1) Leads to concentrele in cerlain sieess 1 widadhs,. (0.6)
(2) No shielding to minimize ionizeslion densse. (0.6)
(2) No way to put distance between sou end nsleriasl. (C.6)

-==This answer is nol &1l inclusive., Olher verifisble
answers will bte asccerled.--

REFERENCE
TMI-1 OF Training Manusl Vul IVs Redistiun Firolection




-

ANSWERS -~ TMI-1

ANSUWER

4 8% EBOCEDUBES.=_NORNALa ABNOENALs ENESCENCY_AUD
ks RADIOLORICAL-CONIEOL

4,08 (3.00)

a. PLCO hold rpoint sssures Lhel sccerleble resking
maintained throush Xenun Lrensienls.

b, After

Cellnw

ANSUWER

g, (Sier
(1)
{2)
t3)
(Ster
(13
{2)
{3
(Gler
(1)
(2)
(3>
b, After

REFERENCE

loed decreaser Xenon cuuld be begond ils reask
Half of the coure., Incregsins ruwel by wilhdreswins
incCresse #ower wiich will increese burnoutl ol Xenun

rower peeking in Lhe urwrer hislf.
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