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

-EXAMINATION REPORT NO. 50-289/84-32

. FACILITY. DOCKET NO. 50-289

FACILITY LICENSE NO..DPR-50. . g. .

6
LICENSEE: .GPU Nuclear. Corporation

P. 0.-: Box 480
-Middletown, Pennsylvania. 17057

,

. FACILITY: :TMI-1:

EXAMINATION DAT'ES: October 22-24, 1984
November 12-16, 1984

CHIEF-EXAMINER: MNN JAN P,51985
, ,

Noel Dodrey '' M Date
ReactorL Engineer (Exadner)

YMhNf' REVIEWED BY:
- Chief,'Pr~ojects Section 1C Date

E 31 E: APPROVED BY:
: Chief, Project Branch No.-1- Date'

<

SUMMARY: Six candidates were examined and one 'SR0' 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
:(54 years)'of plant-shutdown.
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TYPE OF. EXAMS: Initial Replacement X Requalification
~

' EXAM-RESULTS:, .

|- . R0 | SR0 1 Inst. Cert i Fuel Handler I
L- |: Pass / Fail. ;I Pass / Fail i Pass / Fail .| Pass / Fail I
'

1 I I I |
~1- . I- |- 1 I I:

t| Written-Exam- -| 5/O' | / I / | /- |
:| |- 1 I: I I

~ :1 . l . | | | |
-10ral Exam I 5/0 | L/ I / I / |1

^

|l ' I I I I I
I. -

. I I I I I
, . ".lSimulator Examl 4/1 1 1/0 | / I /. |

I -l i I I I-
1. . .I - . I I I i

:|0verall: ;l 4/1 1 1/0 I / I /- 1
I; -l- I 1 I I

*

l i I I I I
- ;c

-

cl. CHIEF EXAMINER AT. SITE: N.EDudley-

2. 10THER EXAMINERS: M.. King,.EG&G'

'~ .3. PERSONS EXAMINED

- Q.: Atherholt~
- D.'May
G. Hernetsey-,

10.-Gorse
, - J. Boltz--

W. McSor_ ley
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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 n some equipment .would - actual respond during normal power-

operations.
.

~

. 2.. Summary o'f genertc 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:

*Whether an LPI low flow alarm would be present if primary pressure
was 1400 psig and decreasing,

q

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

.

*The required action on loss of all offsite power if only one diesel
. generator starts.

13. LPe'rsonnel Presentiat Exit. Interview:

' NRC Personng1

N. Dudley?

- Facility Persoinel
T

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 portionsiof.-the examination'were presented.

_

|r

'l

-0FFICIAL' RECORD COPY 'TMI-1 EXAM TRIP - 0006.0.0
09/21/84

. .

.-

L' -<_.



, --

, =. x-

,

i

4

,

5. CHANGES MADE.T0 WRITTEN EXAM DURING EXAMINATION REVIEW:
,

Answer No.~ Change' Reason

42.05 Add " Additional answers Expands answer to
to be-provided by Proc. include functions
11.2.01.069." taught as part of

Makeup and Purification
. lesson plan.

2.06b Add " Note:. river is Acknowledges fact that
acceptable". cooling towers are not

always required for
decay heat removal.

;4|04 Change to "a does require Radiation limit has
a RWP". been reduced from

Smr/hr to 2.5 mr/hr.

a; 14.04 Add " Proc. 1613, Radiological Provides reference for
' Reference Controls Proc. Rev. 27". changed radiation

limit.

Attachments:

_

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

'

,
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U. S. NUCLEAR REGULATORY COMMISSION
REACTOR OPERATOR LICENSE EXAHINATION

.-

FACILITY: _IMI:1___________________

REACTOR TYPE: EWE =Elu122______________

DATE ADMINISTERED:_Esi11413___________.____

EXAMINER: _EIUG2_d.________________

APPLICANT: _________________________
_

IUSIEUCIIOUS_ID AEELICONIl .,

U s e ' s e p a r .< t w Peewr Ivi ihw inswerw. Write answwrw un une ,A e o il _ .
-

Starle'uuestiun wheel un Lue ur the w i ro w e r shewtu. FuinL- for each

uuastion ere indiceLed in eenenthwaws after the ouestion. Thw ressins
'Jrade reouirww at lwest 70% in weeb esLwsurs and e final Mrede or at

lea 3L'SO%. Eneminellun reeviw will bw elekwd ue 31 >, (6) hours efter

.the wxaminatiun starls.

% OF
. CATEGORY % OF AFFLICANT'S CATEGORY
__UeLUE_ _IDIAL- ___SCOEE___ _UALUE________________CAIEGOE'_____________I

#[MhI____1. PRINCIFLES OF HUCLEAR F0WER_25.00__ _25.00
FLANT OPERATION, THERMODYNAMICS,

- HEAT TRANSFER AHD FLUID FLOW

f % b1|_l'LOEl_____',_/Y2. FLANT DESIGH INCLUDIHC SAFETY_25.00__ .25.00 ' _ .

AND EMERGENCY SYSTEHS

._2h00__ _25.00 _ .. _ . 8.'!!3 3. IijSTRUMENTS AND CONTROLS______

_25.00 _ _25.00 f _ //y _ _ _ _ _ _ _ 4. FROCEDURES - HORH'AL, dBHORHALn
EMERGENCY AND RADIOLOGICAL
CONTROL

100.00__ 100.00 TOTALS.___________ ________

FINAL GRADE _________________%

All. work-done on this wxemination is mw own. I havu neilber
slewn nor reewived aid.

____________________________.______

APPLICANT'S SICHATURE

D
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11 100ESTION 2.01 (2.00)
s
O

What conditions must be mwl fur thw ICS tu transfwi Tavw cuntrulF

to the Feedwater Swstem? (2.0)

0UESTION 2.02 (3.00)
-

a, If the CFT'w inJueLr what minimum euttiun ur lhw cure would be
recovered ? (1.0)

b. Will the CFT's inject.Lu Lhw core dur ins e LOCA if thesw is a luw,
of wil'AC electriesl rower ? EXPLAIN. (1.0)

ei_ If onlw one CFT 1 h Je e t% inLu Lhw cure, is Lhw dwsiso ubJwetive
'BRIEFLY EXPLAIN. (1.0)vf the swstem mel '

GUESTION 2.03 (3.00)

" SINGLE FAILURE CRITERIA' eunewel. are:
1. N0 single cumeunent feilure will inilistw unnweeuweru

'erutectivu actiun.

2. NO sinsle-eumrunwnL failusw'will enevwnL the RPS frum
--fulfillind its erotectivw function.

?. .

rudeLur'euulent flow 2nutrument f .s i l s high howa. If the ebennel A
a r'e .t h e abovw uniteiin-insured ? ( 1.'5 )

#
'

b, If the wanu instrumwnt fails low ? (1.3)

.t

0UESTION 2.04 (2.50)

kf 'Aftur.sn ES actuation RCS erwssurw is el 1400 9,12, bwind m,.:inLsined

( _bw.HPI inJeetion.
V

k.. . What is the stetuw of the Low Pressure InJwellun (LPI)~

(1.0)0 rumes?
b b..Would.wou see an LPI low flow alsim? Exel in. (1.0)

1-

5

f.

- - . _ _ . .a-n
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GUESTION 2.05 (1.20)

%.
f .Last. sin functions ewtfoimed bw the makwue end eusliientiun

sustem. (1.2)

GUESTION 2.06 (3.50)

a. List three m a J o i; wouiemwnl items also wwiviewd Uw the

DHCC swstem end state what wrwerie rei La sie evuled. (3 G 0.4 wa.)

'b. What-is the ultimate hveL' wink fur thw DHCC wust,wm end huw

is the " heat' transructwd thwiu? (1.5)

c. If one DHCC pume fails, will the www L w- be obiw Lv uwwt
~ desisn loads during:

(1)' Normal useration? (0.4)

(2) Emerdenes veerellun? (0.4)

GUESTION 2.07 (1.50)

What is the reeson for the RCP's lucaLtun (vesLicellw/ elevation)
with reseect La Lhw iveutui vwwsel inlwL end uuilet nuaales?
Include in wou answer the luvation vf thw RCP's oito iwwrect
Lo;Lhefreactor-vessel iniwi end.uullet ovaalww. (1.5)

7

'0UESTION- 2.08 (2.50').

During a plant coulduwn iL.is necessaiw tu tekw wellun
In_eetiun (HPI) and Luw P r w <. s u r eJLo-ensure that Hidh Prwssurey

A -.
InJwetion (LPI) are, nut actueted.-

|| a. Specifica119' when is bweassing uf Lhw HFI end LPI
# actustion swslems to be reifvimwd? (1.5)

p
b. What'eutomatic function erwvwnts erwmeture busessing of

g" (1.0)
k 'these sustems?

.

$
y

GUESTION 2 09 (2.80)g-
e

I 1 What is Lhw funellun (eureuso) of e thwomal w1wwvw 7 (1.00)

I
b. List _thw .three locaLiuns in thw RCS whwie thermal (3 G 0.6 ea.)

sleeves are used.
_Y

l
r

|m



ym y.

if ~ * 2 : .._'2LeNI_ DESIGN _INCLUDIUG_SsEEIY_auD_E' EECENCY SYSIEUS FACE ad
sf .

,

)

[I :GUESTION 2.10 ~ (3.00)
k~

% .If Emersenew Feedwatwr (EFW) r uiw s e u t u - <, t s i L on luss ur both
A- feedwater pumps what lwvel whould bw :n s i ri l .s i n w d suLumelicells

.i n -' t h e OTSGs? (0.G)

b- What is the' Preferred wounce of rewdwwLwi to Lhw EFW rumes.

aftwr the wat,er iti Lhw eundwnser hotwell is w:.r v n d w d ? (1.0)

c3 What 3vstwm linwur, if Jour can Li e wwLeblished Lu sasure
Prevention ~ of vio.S cunLeminaLins cundwnssiw .:, L u i s u e tanks
if condensate SLurase tenk A hws high chluridww? (1.3)

s
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f.
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N~ .QUESTIONL 3.01 (3.00)

4- .
.

uewretus wwLs the)L; :With-the Plant;at 95% Power an
' ICS suinimum. load to 85%. EXPLAIN-in dwteil what haerens

on e loss'of:a-feedeume. Takw wour discuswiun t o_ a
oteads state > condition. (Assume NO resetur Liir.) (3.0)

_

GUESTION 3.02 (3.00)

.

J.-IDENTIFY-and' DESCRIBE two swewreLw melhuds vi rud
~.

position indicallun (RPI). (2.0)

b. With all control ruds sod bulb RPI wwatums uewiab1w, Exelsin'

-WHEN'and WHY-uill the Lwo RPI wwwiems NOT .siww un rod
(1 0)I position ?

.G'UESTION. 3.'03 (3.00)-

During Power uewratiun (50 %), e eactur cuolsni rumr Liles.
x

a.' How does the ICS contial dTu at 'O' undwr thwww cundillunsT (2.0)

.b.- LIfJreauired to whutdown, will this clicult'(die) cuntinue
.to control dTc at 'O' ? EXPLAIN. (1.0)

,

.

( '0UENTION 3.04 (3.00)

'Using figure ~1 (Source range euuntrale), w;elsin
'the~ trace between suints:

(1.5)
h- a. A and B

(1.5)
g b. C;and D

w
,

h
r
&

i
i
t

n
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b
# 'Q U E S T I O N' 3.05. (3.00)

[ --Conewrnins the control rod drivw ,wslem:
g.
.

a3 The temperature of thw CRD sului is nurmells '323 F. The RCS is 579 F.

E:: plain uhv this twmewraturw diffwience w >, i s t w . (1.0)

b.' What is used as the lubsicsnL durins nuimsl sud withdiawel
and insert P r o C e b ". ? (1,0)

e. Whw.arw Lhw safets druur's 300 muvwmwnts ewrfurmwd un an
.au;:ll i a r w P o w e :- wueels insLesd uf the nurmel euwei wueels T (1.0)

,

OUESTION :3.06 (1.30)

Indicate weathur wech or lhw followins eunLivl sud bivaker
tries WOULD or WOULD NOT result in a rescLui Liie. (3 0 0.3 es.)

a. B3 C &E
b. A & B-

- c. C &D 1 E & F
I d. A &C 1. E

:. , A ' 1. D 3 F-

s

OUESTION 3.07 (4,00)
,x -

,

ne ur the modulew of thw 2 Rweetur P r o L w t.' L i un! S u w L w m is thw Functiong
- G . n w r a t o r..

[ a. EXPLAIN Lhw-eutrusw of.Lhe Functiun GvowieLui (Includw ineuls
y and ouleuts.) (2.0)

>

b. Usins Fistus v 52: IDENTIFY whel insul Peremutwrs limil vewration
'in wach of thw five (5)'arwww. (1.G)

h

i c. SKETCH the output curvw uf the function swnwintut for
e; .

(0.5)1 thrww RCP's.
4
1.-
g5

L
e

OUESTION 3.08 -(1.00)

, .

f -Exelain how the Rod Control.Sewtwm wutumstically wnwusww thet

g no Control Rod Drive motors erw Iwrt with thruw ebasww
nwrwired. (1.0)

f.
9g
h

n%
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.

UESTION.~3.09 (1.50)

How does a~1oss of-Intwrmedialw Ranse (IR) fluelea r
Iris ti umen ta tion (NI) comewn<,e t ion vol tesw effwet the
~ indicated ', e a d i n st at low AND hidli IR levels? E>. Isin. (1.3)

-GUESTION- 3.10 (2.00)

Some of thw safetw limits uf thw iunclui curw erw bewwd ute twu Parwmeters
:thsL are not directlw ubswiveble. Onw of thwww is DNB.
What'four observable en <mwLwts wie u ed to dwtwiminw the
'eroximitw-to DNB ?- (2.0)'

>
,

e

r

gf:g.
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.E DIOLOGICAL_CONIEOL

DUESTION 4.01 (3.00)

'What'isLan ueeratur reouired to duw if durinu a iwautur 3Lartur:-

.a s the reactor does criLiewI eriur Lu rwaching thw 0.3% dk/k bulow
the ECP 7 (1.3)

b t. 'the.reactur 'i s out critieel after the vuotiuls suds are sulled to
-Lhe'O',5% dk/k position abuve thw ECF 7 (1.5)

GOESTION 4.02 (2.40)

'Identifw which eund1Liuns Owluwe accuidins Lu eiue. OF 1102-14, will
eluse each uf the Purge exhoual eind euidu-dueriv volves (X - will close)

AH-V-
la 1B IC 1D

.a. Fans AH-E-6A L 63 shulduwn __ __ __ __

b'. Fans AH-E-7A & 7B whulduwn __ __ __ __

e. Rii-A9 High Redia tion __ _ __ __ __

d. ESF Siwnal- __ __ __ __

e. Loss of Centrul Powwr __ __ __ __

u- f. Loss of Instrument Ali .__ __ __ __

~
r.

( 24 0 0.1 e s .' )

GUESTION 4.03 .(1.00)

Who'has"the final responsibilits fur the iadiaLAun e:,eusure
of~wach individuel at THI? (1.0)

.-
>
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M MijESTIONS 4.04! ~(1.~00) yp ,
_

,

|Q , ji * s _ , , _. .i.

%*'? .:In.dicateiwea the rba . radiatiusif wo rk ev erai t is OR is nul reuuired^

- fo'i9entrvLintol each -off the :followins @rwas;. .. . _ , . .,

p@ 2 . W '. ' z.'
'

r -q
.. .~

. ~
. ,

, .- .
.~ ..s

W ./~ . ,,% * ;$t41; mrem /hr: w,6- g;.
.

-

w - >--wr< - . . - . . .
- -

~ , . _ . , .

kN. ibe :-100 Ta res/h r . :

_ . , -

, fc|.Z1290]DPM/100 CMfia;, Bete-Gamma-L

- dsO3871DPM/100 CM~5&?/Alrha (4 G 0,25 ea.)

V . m' .-
,,

''

?g
m:. >

| c.=';
'

' ' +

w. "p .
> >

,
+ -_u .

-

^'

. . . , . , _ ' ff _ ',
,

(2.00)
-m ,IUESTIONj[4.05j. n

^;- ' e -

'& e ,
,x y- ., _ , . a

[[$ lEsplS_ nfthemprocedure?to!be ;f ulluwed :bu thv' vewratitis whiiti ,

& c - lu;suri[Olscove rAthatJa, con.trulfi uuta insLi ument isidiestlun is
,

C.,'%utiufJealibraL' ion-andJun,seli n ie. (2.0) ;

w- y ~ > - - - w
--

.

, .5
* ";g'

'

%| t-
.

@ -

u , _
;

'

r. ,

r. > <

g;n - .; , .
-

7
.

+y=e v . 3,n ,; ce
. .

'

- : -
t ' t

M IQUESTION)(4'.06: ,:,: (2.50)
-

.. _ .
. . .. "

v: . ..1-
~ Lo- bw :-t risSud oeile L1'oss;

'

,
,

U' (R,seistEr ', Cool'a6&Punss,New 2reuuis ed -

'
.. ..

.
,

~f, J Mfisubsodling |mstgirmi>ListJ the ' ci rcumslanuws whi.ch Vould-
~

,W11'6w4 the[RCFj.s p tu. bd .' es tnted ." : ( 2. 50 )'
[i c, : a

- .f-

s ,

% _ e _
j_

.gs , . . . '' '

Q
,

' n.
,

,

gy,,

w; m 4 - . , 1
-

.

.
1

>>: + -
-

,

g;&. ' '. T I.O N , > 4 . 0 7? ' . 1(2.30)-

'~ -
. . 9

? M G. U E.S. .
, ,_L. .

.
;

,m . . = . , _

3
. -

- n,
-

,. s

, N.1Muiwatinb us smokine isball'uwwdlSt.tadiation-isruns. -If
~

, '
.;

.A 'g %6,pradia tionT1sveluiClow' wiiuudhc LuN11uwJ wiil 9- intofths- . s

'['.e." Ja r e a h whw fa 'r.,e z Lhe }al ovw? P edhibi tiunwi i njeused7:
' ~

(0.5)i l .

--4 -

$g 5b dDiscuiishth'efhazards;of violatinM[thwJebuvw-e hibitions._ - ( 1. 8 ) 1
;

_
.

7.g '
' '

s

hWN
- m- - t ,

. , -

- s
. '

.m;w'1 - -

< ~ -

e . ._ m :<.p - ,_.av
6-300ESTIONi:4'.08'~ J(3 0.0): r

-

, . .,. ., w, . g-
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. PowwF to . piswfa t [wn ,1_fic r wssind satw. Whwu thw Flwnt']| , ;

freaches thwfPOAH:C0i23,'thwaruel temewidtuiu sisw will wdd nwdelive-'
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ANSWERS -- TMI-1 -84/11/13-KIHC, H.

)

?

I REFERENCE
THI-1 OP Prue, RCS NsLural Clic. Coulins, 1102-16, r91-6

i

ANSWER 1.04 (2.00)

Flow inerwasws due Lu rume dischwisw riewsuiw inciva,e (0.7)
.

b. Flow decreases as the wwwLwm wwAwtsnew incewswww. (0.7)

c. Flow Ancreases sinew runs wwwwd incieuwwal rumr lows. (0.6)

REFERENCE
TMI-1 OP Training Manual Vul V, MAwe Fiuewdusew, Hwsl Tiansfwr

nd Fluid Dwmanies.

ANSWER 1.05 (2.00)

Diwagree - Xenon has e f iu n- l i ii u .s i flu: derende:n w. Ilw' .

eruduction Iw flun dwewndent but iwmuval dwrends un flu:
(0.7)and ducaw.

b. Disagree - 5.smerium 13 f l u:. Andw.wndwnL winew iLw iwmuvel arid
,

eroduction is lute 11v flu Uwrvndwnt. Onew il wechws wuullibilum,
,

the rate of eiuduelion matchww thw caLw uf i<muvel. (0.7)

I As the cusw saws, Flutonium 279 and 240 build-in. The,( c. Disesrww -

f Pu-240, with w verw high ewek (100,000 b0 ins) letids to makw the
(0.6)coefficAent hiJher as the cuiw ouww.2

b;

[ REFERENCE
TMI-1 OP Training Menuel Vol II, Rwoctur T h w u r w ., wee 6'

1
i

p- ANSWER 1.06 (1.80)

a. As condensate dwe rwssiuti inscresses il luwws> el.nl wfficionew
because of thw hwat rwmuvud how Lu bw iweisewd bw tha rwweLor
with rio usab1w work out ui viss-vwess. (0 60)

b. Bw decreasing condensate dwerwwwiun thw NPSH is dwerwwwwd uti
the condensatu Pumps and visa-vwiss. (0 60)

Irecreasing condenser vacuum (iw 26' Lu 28') decreswww condenwalw.

(0.60)deprwssion or vis -vursa

w
' REFERENCE
I Hest Transfer Fundenwntals
b
a

~~
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f,'AANSWERS--THI-it
_

-84/11/13-KINC, M.. . . . . . ..

p , ,

'
..

5

y _, ,
,

4 s'4

- ANSWER? .1.071 (1-.50)
x -

:( 6)--- Tempe ra tu re :-1 neu t rons J t ravel ' rur the r et hinhvi twsure rsiu s ws and
?thwrefore more-likelw Lu bw ewetured bw a rud.

~

!(b) Flux'- The IdrMer'the neutron flux, the suurw o wt.s t r o n s eau be
-

| captured.
Eic)SBoronj-EAn;iner% ,ww.in buion' concentration will dweswswe rod

'tdo r th! due to, mu rw -' euri P e t i tion.

93(d)IXen'on'--samelas;buron. (3 G ' 0.0 es )-
~

~

.0ther. answers-es~ suerurted.bw plant-towining msterial
Ta r w r acc e p t'a b l e

'

REFERENCE.
'

:TMI-leOP" Training Henual Vul.II, RwacLui Thwuiw, awe IV
'

-. t .

-
' '

,_

I '.08~ L(2.50)i ! ANSWER 1

,

6- a . C1(iikeff1)=C2(1-ker02).
&L d200(t .(95) M 400(lekerf2)-

~ 10 9 4.400 :- 14 00 ( ke r r2 ) .-

~ 400(kef f 2)'a. 390-
ket02 F 39.0/400 V .970- - (1.25)'

4

o rweet i v i t,w n. a d d e d s u s i n . w i l l eeuww=t'he15. lihe sanw _ ariount
'

reacto r; ?.ta be' wu Je rc ri ties 1. ('et least)
-g' r ---e z

' N r r -

{ " v, Bw wuuation!' dK i = $( hef f 2-kw f f1)/ ( k e f f;!) ( kw f f,1)1
y

m- .
, ,

g': + '

dKDa .975 -1.95/(.975)(.9G)i..02699sdK
--------------------------------- ------------

~

, .

ai '.02699;=.(kwff2) -x.973/(kwff2)(.975)
m- ;M W;'' .02631(keff2).-:kwff2 -1.975X ,.

..

. , .3
,

.02631(keff2) .keff2'=-! .975y y

J; ,kefff2(.02631-1) -~- .975L' 'e
'

m , :e i 'e j- 4,
. '

? Theff2( .97369)?a .975' ,,,

'
p

.
N , ..

O (1.25)'-'

: ke t f 2 = :1. 0 013 4
{ 3;;
c JREFERENCE

TM b1[0F TrainingfManuel Vul'IIi'Renetur1Thwurwi es~129,130"

~ '

. s ,

, .t
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'3 [t , *
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~
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ANSWER 2.10 (3.00)

as 30 on the startue rense (0.5)*

b. Hillion sal. demin ww.ter t#nk (and Rivvi Watwr) (1.0)

'e . Condensate tank B Co.43 Lu une motoi drivwn EFW eunir E0.3J sud thw
' turbine. driven EFW uumel CO.3] shut esossuunnwet valves
(CO-V111A+D and EF V-1A) tu isulatw tank A but lwevw it sveilable
to met T.S. reuuirements. CO.32 (1.5)
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ANSWER 3.01 - (3.00)

The loss of the feedeuwe will bw deteeLed bv thw ICS CO.43 end
tert e runbeck CO.43 Lo 60% elee. ruwer el 50%/ min. C0.03. The luww ur

rewdwater flow will elwu eeuwe 'crowslimiLa* CO.43. The eiusslimits
will place the unit in ' track" CO.43 which will bwress the
"minimun load' swteuint (80%) CO.33. Thw iunbeek will cuntinue
until the unit iw el 60% elee. ruwei end will wLabliae on one
fewdrump. CO.43 (3.0)

REFEREdCE
THI-1 OF Trainins-ilanuel Vul VI, ICS, see 1, 2, a5

ANSWER 3.02 (3.00)

4. Absolute Fowilion Indiestion CO.23 uLiliaws (40) wouellw wreced reed
switches CO.23 muunted un L i i v., outside ur the urewi mutui Lube CO.23
which mark thw rosition vf thw luedweiww bw the mesnette fiwld induced
as the permenent nesowl re. ww the immedieLe vicinilw of Llie
switch CO.23. The indication is dwiivwd fi um thw seuuentiel veenins
and closins of the reed switchww CO.13 which, in Luin, eiv connweted
to e resistence owLwurk CO.13. (1.0)

Relative Positiun Indicatiun CO.23 rwewivww its siduel bw muniturins
the inFut Pulses tc the CRD!i mutui CO.33. Evvis uthwr whasu of the
six Phase inrut lweds are messurwd CO.33, and this sisnal is converted
into a relative sosition indication CO.23. (1.0)

b. Durins a trip CO.53, beesusw nu ineut su(ses-aiw evelied Lu the RFI
motor while the API follows lhw rud aw it. sows in CO.53. (1.0)

)

), REFERENCE
TMI-1 0F Trainind Manual Vol V, Contiul Rud Drive www, es 27-29
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!Tepp*a' is varied bw.chasining twwdwater flow to lhu OTEGEO.33."
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' ftoV thel 1Feume L16op'~ Total fewdwater-rwmains th'w sameEO.53. (2.0)'

'

;_, .
,

g? T NfNo s E0.'5Jh IDuring 'euwer : reduction the OTSC in thw 1 rume lour will
' ~

b

3) - ~1hitjlow'. level.:limitsfbeforw'Lhw'uthwr lour. Anw ruther rower.

V- Edecreasefwillsrwsultlin a dTe.wn on Co.GJ. (1.0)-
-

.
m

p :, ' , w
.

< x; :.

c .

Eli.y.
. .

1 REFERENCE 1 .- . . ,- . -

yf THI-17 0Pj T raining; Maniuw11 Vol VI,JICS
x .y.
L-

' ~
;_

i L
'

4

s

3.00)(JANSWER/ , 3 ~. 0 4,

pi . e. o .. . . . .. . ~ -. < - . , ..

60. :Thectraceifrom: Alto =Biis1a rod 1 wi th'd: swal'.'ine1 wmwn L and 'thei .

, ~ ~

''

g.f 7 Isubseoudn t :; Sube r;i L'icali mul tiplica tion to fen wuuilib rium -'

valuw.f - _
.(1.5)

'

4" ' -

%[ 3.n ;
E a E ukJ , wi thdi awal:'inie wwwn t : to-gy -- am

~

from Clto D is
. .

1;t -;b~.2The;tracei i

/f ! * c rit'icalicondi LTons '':;i le . . siish t19- wurw i e ri (,ical . wi th ' "^

'i, 4 5 twadwi..SUR.;. (1.3)i,
- ?: <

' s
'

y 3. _
,

,

| * ' - .

: . - , ,

' .'..
..

'Q r, ?,R, E, F E R.E N C E
, -

.. . . . . . . .. . . .. .. .

. . . . .

u .-
4 ,. < 4HI-1.iOET raininglManualf Vol . ; II,1Rwac L6r? Theur w ,: ch 3, es'118,119

(-

.y _. s
- m~

'Y*

.%f|' y :<c
y 3

..

> 4-

054 M NSWER: ,[3.05;.
< .. , a,ac ._

.

- z(3 00)-
.

w -

~p '

3
,

,q --

w: J.TTh. e tt.h'e rmalD ba r rie rl aetv6 asHair:insulat'or bethww MLhwf RCSI ;rnd ;
'

'w-
'

~

',l~: @ g theECRD[b Erestrielingithw ciiceulationiorzhot?(G79'F){icouturE
n ,

,

'K 7

$ f' 7 coolant.CCoolin95 is J also e rovided ;bwi SERVICE ; STRUCTURE FANSj
.f; i | - ~ian'd f t.he ' 2 t sPm/CRD fcool' ins t wa te r. ?.fluw . t 1( 1 (0 )- -

g ,+ ,
, -

-

( 1'. 0 F

-

.
,

.. , .

. s

Q , :: D.fwateri(freactorfecolantI M'
.

m s
- . ,

.c . .
,:y"

_

:; . ? ,
'

, L :e.;no ma,:ilposer,sure1w .-i ha..DC.* hold:. bus *J.xI Deannot movw ithe
e.

fib ? i
. . . . .

-

.,

t A.aretwidroue(s).?Th..wlAUXieuwerfsupp19 iv?used . t o Em o v v i o'n e .

.

. . - -. -

.m - .

;(1 LO)'W _isafetw'grouprwlife?timw.>
..~ n ~~ .r

:? g*r W}|: w ' L ; % .~ ?
-

* ,x " -'; .

s

m| %
~* 'i

-
-[f' , <

.

s , cm

~

_u
' '

, , , ~

3 . -| ,

~
' '

,

w . . , ,
TLQ}..$

1. . f ; 3

1 j.)
" > _ ..,x, *

'i .
,.

_

;. ~ '
',

e . .:
i k.h

-h '~ '

r
^

..c.. .
. .

'

f .n.

E'wm_ - .s. -
-

'

.

~v. n - = - - . _ , - - - - _ _ - _ . , _ _ , . _ .

,
, .



9 -
>

'

s

[i C lifflNk! bid 1816$U_Cdtil.h0L'hi FAGE 23

^ .NSTERSL- :LTSIfl. -84/11/13-KING, M.

1 . ,

'
-

Ep 4, -

7' 2 | REFERENCE: . .

Misc P se . , Cuntial Rud Diivw Sus.Q, ;jTMI-1?OP.1TrainingfHanusi Vol. V,

f4
A ,

" . . ?'NSNERi., 3.06- . (1.50)
7

fa,becNisheiwould.trie-rwaetore:d wuuld out. (5 G O.3 es.)
.

9*

3 REFERENCE ~
~

.|THI-1 0P Tra'inins-Menue11Vol. VI, Rweetor Protweliun Sus.
~

Sw

-5ANS0ER, 3. 7; D1100)..

.,
'

Ca.DThe Function Generator.hes two inruts and une outeutCO.33. Onw input
' isii the lo~utpu t f ori the: Di f f e renew ' Ameli fiwi [0.3 3. The second ineut is
JJa 's I g n'a l l, f r o m 1 t h e' '. f l o w chkonelCO.33. The Function Geow r a Lu'r eruduces; ' .,-

.
- .ian output voltanw cuive that' erresent's e funellun of the power^ I

timb'alance s19tiallwith ve rticel- displeewmwnt~ coiit rolled bw thw flow
'

' O

E llevw1 C O.'6] ~. EThe tou'teut -' signal ~ is uswd - as the wwLevint.siunal.bw.the,

s - -.._#ower-~1'mbalance-flowltiie Bistable CO.GJ.. (2.0)

J ib./ InTRegiorhi I?esid iV s nthe * IMBALANCE SICHAL*-iw outsidw uf the elluuable
' ~1 1 m i t, s l a n d hth'e euwen-1mbalance-flow'bi.Lebls would go'tu~ its'.tiiPeed

.
= ,' , . . - : state 1 forianyIflow or.' power level.: ' Ili theJdwadband iesion (Region III)

- 5the;1mbalance signelfisLwithin-the.!dvsign li'mity of-the t w'a c t o r .
I, - Q /In Thwidsad. bas?d'LregionJLhw euwen-imbalance-flow 1L'rieEis essential 19

. trip. In ReNiuns-!!'and IVEuf thwifuliCliQn
k ,- - (: reduced!tof-a;* POWER-FLOW *

[| - cu rvw,5 tt$outputjsign'a14 u ff thw Functioib Cwnw rato r- 1sik f uise tiun.
"Ib .,,|of[the *IMBALANCECSIGNAL;ANDithe FLOW.SI.0HAL*..EThw erfeet of the

; 7 ;imbals.nce Tsignal~ :un sthe .outeu t w.idneI 'iiiithwss. regions lis ;dwtw rmined,
~

',

f (bujthwivaluesfofM 1Eces/M1;and H2;end"tiiO location 3,uf.brwJkeuints-
R- iB2 rand iB3.; gThesw" e s'e L the L slo'es c resivos o f thwIFunction Cwriwrator.
O-' LIn7 ths, slo'eelregions, . ~as ;thw ? niegnitudw o f, thw'nimbelence - signal
{ ,

(.
< qiincreases f:jthe3utpu t' sisnal; dec rees'ws . ~

' (1.5)~

g e.tSee attached figure,7nwxt';pase.. (0.50)'.

.< . ,,

,6 f'

-

.' e.. - .

,<un . ,

-"- iREFERENCE ,- ,
.x

. . . . . .

'

" s
.

. . . . . , ..

.. J Vo11VI,fRPS'
g ,. ;TMI-130P; Training:ManukI

-

, -

n. c_ - ,.y
A$ ]

g_-
f %

| .
*'

i, ,

,

fnM .g . - r ,
, ,

* *
_

,

'

.

< ~
'f .

V
'k y

..

;'7, b , , -
7

'
f( j,y]"a.y%(- [ y (" y , -

. - + -
-

i

_

i
~

( '-

,

a
+, s
,

.-
.,3,

, . S ''- [ - a

*p ' .3 . , ,
'

,

4
tW-1%

4 - ,
s

"

t .|. -' _. ,n'_ ,

~ _ ' '
~

k.

;- _ , 3e u
'WY . cuh 5h w __ . ,

-> c. _m. ;. > , - . -
,

:.,.- , , , ,

-

3 m- r ~:w;, q
_ , , .

-

3 ,cm - -
,1

-' '
e , . ' _ - ' ,

_

,

_



3y Page 25A*
-

*
,

. ..

*
.

r .

l
l

.

-

.

..

- --
,

,
,

120-- -

f F=100%
*

.

.(
--

,

I~i 100-~ -

W/A5 Envelope
,

.
n

{.,.
'

- ,.

"

' " - 80 . F = 7 5't, .

.,...

*

'. g

'.. .

60-*
-

3-
. . F=505i

.t.. .

f --3- -
-

.,

b / \

/ 40- \
- -

r. y y

j g<..

T /- \
L / 20- \-

'i~ ! \ '
-

_
'I \.

.

r. 1..

? 'g*
-

,

.

.

.I ..- -

t e

. 80 -30 0 + 3'O +6'O'

'..
-

.

. A5 (5 FF) ,

:i .
..

t. : .

L;:

# /a S/F TRIP'.SETPOINT FUNCTION .

.

'

$nswer
. .

# - e,

j_ .

-

.

- (:
'

,
,

h._
*-- -. ~ , .,_ , , .,



p-

.% DINSIRudENIS_eWD_CONIEOLS;

- , _ . ,-
v . .'

PAGE 26
r?

=, ANSWERS --\THI-1 1 -84/11/13-KINC, M.
* c

;;-
' a

m

- -
~

~

TANSWER . 3.08= .(1.00)

Tiecseventh-Photo detectur.in the wel enersizws the 3-2 hold circuil." ~

When the: mechanisms stop with Thrww shusws enwrsized, this cell is
Jactivated. JAirelaw is~ energized which causes a Jud in signal Lu be sent'

-

Jto thenerogrammer.3 When it stees'back/in (one ster) Lo a two Phase
' ;Gnergized> condition,1 the photo detectoi turns off, the selow de wnergizes

'and;; rod motionistoPs. (1.0)
. .

1 _ -

'

! REFERENCE:,

. .. 7TMI-1.~0P.. Training. Manual Vul V, Mise Pruewdures, Control Rod Drive Sws,
: n

4,~ Pg._ 15'W, see
g:: .; :=
-i ,_

-v
,

,

-

[ ANS$ERi ' |3.09! ' ( 1. 5 0 )-
n

|Ati liigh' 'Powe r , ; nol e f f eet , . beewuse gamma flun fium f i t,s i o n is
,

ProportionalLtorvuwer-and the " background samma*. flux is tu
(0.75)161a114tocbe-swen. ,

-

levelk(bwloW1the.FuWws rense) Lhe Mamma f l u >i,. Td t[1'oW Power
' * M oo longerJeroportional Lu Powef-because the *beckground

: gemma r i flu >i 'is now; a sigriificant sortiusi of the.tuLal'9amma-
E ,iflux.'$This;will;cau'seithw IR NI's to : wad;asPron. 2 decades

{ hight (withoutfcomP. ?vol t ) ! - 2L -(0.75)r ,1,- . ,
,

+" Y

r 3_ :REFEREN.CE.
'

- ... ~ . . - , .. . . .

(THI.-1 ? OPDT raining .
- ..- .. - -

.

-

.

- .

~

, --
Manual .: Vol'.. V . ;Nuc1wa f -I ns t . -' s us , - 99.12,25 .- -

-
f

. .
.,

i T-; 4
*

x-
. ,.

:-ANSNER.N | 3 .'10 . (2.00)l-
^

,

g.: ' ~

', fi e-y neutron , PoWe r}
* 62s;.RCS' flow.

53 N. temperature. -
.

.
.

'' + -
+ - - ..,.

S y c4nPressures .-.(4 G 0.5 eb.)- 1
!s L

.'
e"..'jf- c

'

,'
~

;> >y,3 7 x 7 '

l " [ REFERENCE ' -

,

' ' , rTMI--1NTech.f SPEC. P9 5 2-1'
~

m:
.

'

( f.: Q~.

&.
' ,' .; n :

-4
' y;;a;

- -

.

.

_ . , .

,

,

,

. >
-

''

.%
,

hl
'

hnil y &f '
,

Y y ' __ ' '~

< q ., ;,

4:s m:n ~ +.;_ :q u: - - - - ,

x i:
c

:. -< ,



_ .
.

_ 7
- . _ . . _ . _ _ . _. .

',.;N . . ..M_.50CEDUEES_=iNDESALa_ABNDESCLn_EBERGEUCY_AHDA FAGE 27

.~ ~ 91R&DIOLOGICALiCONIROL:
A,,e

#
. . ,

,,

.. . ANSWERS':- >TMI-1, -84/11/13-KING, H.
, u. - ,- >

e $[4.;. .
; C'::

. ~})"
~

,

}
, ..

_ ,

.

,

g '- -
, m~

,

- . ANSWER' 4 }.|01 :--
(3.00)..

;iNI'nserththe.lCRA!s"to;araieve
'

. 1% dk/k whutduwn -,: sod wealculate
* L th'e ! ECP :.pfd dete rmine - the ertur. (1.5)'

- .r.
-

, _

~

, :b.: Retu'rnItheq CR A's ~ to.''the ;0.5%dk/k Pusition below the ECP andn
- recalculateEthe1ECP~ta dwtwrmine'the wcrur. (1 5)

f .

-
,

a .- ,

'. .? . .p3

1 REFERENCE: ,
^

,

. TMI-T10PH P roc .1103'-S , rti +316:
-

,
,, .

- -

,

J

4

.

' " ' NSWER' - 4'.~ 0 2 :( 2. 40 ) ~
'

,

'

' '

.m. ,

s' ::r +~ ~ t A H .V -.

. - -

% .; . '{1A, .- 1 B L: - IC- ~ 1D

ka[ g_ . ;; _ _) :X X-<

. . ..

s b .1 2XM (X, .X: .X '

-

...m- , _ s

y ' ' f eg 4X ~ -
-

-X.- iX : -X
'6. - x -

,

s -Td't .
,

. . . ,

i X- ?X^ -X~ - X ..4

.- - _ . ,

' .. -

g, : . : X,;, - .__t -X'
'

.

'

';-
.

__

>?k: , ,, _ ,
l. X ,- (24 G-0.1<ca.~)|

+, ' . .
_.

,

'ce- ,- f a,_. ,'X-- - .__ ,
. _

,
,

. ,, w. .
- .

*

..
''

":
[ b REFE.kENCE- .

'

, .-<n

i W ST,MIp1/0P: ProcE 1102J.14 rev.15, 4 9,10=b , s
; Kp- ;-- Q ; ' - ,,:

- , .
'u, g -

%"'

5 a
,, , .y

_ ,

4 ?

UANSWER d.03? 7(1700)L--
~

-' .
,

-

e;
,

.
_

\ .e:'~ " .-.s;f.4 t ,. . . . . . . . y , . - - , ( l '. 0 ).'g S, ;}Thebiridividual.: ,

,

y < < ' -:w ^~ ,

Jf_ .

*
..;

.

, _
.

5qp_ _

,-,

e >| h . ;.,

TE f.REFERENCEb M s * ,f
Ed' Wyg g g1T OPf T raininsflM anu A.15VoliIV, sec'X'IIk esi: 103:
.

I'
" - < - e

~
~

'

*t .. .#.. .

, ,

f} 4 3,
- :.f.

~

,

4 --c. ,
-m

.;, ,+ . . -
, .

~ ,

^

70 'AUSWER[ - J4.04 '-- ~ :N1~.00){
"

- .- D .

m. s
-

<e4 . , _.,.,y
.

ai.RWP|,(b e c s( & b?re ruui tw a RWP.; (4=G 0.23:ea.)
,

, k"- *
2.i.

.% ,~ l? a f f does -soo4f reaui re
. ,, ., ,

. . -
. ,y y ,,.

.,r..,.
.

m

en . , .

k h |?

; ,, 9 ~' 0
. * W" 1 .

~

,e _| .

f " ', ***g
, /,

#

,,' f'. . ,_

d
g -

. 1p ph
'y'Z,,, '

3^
' - .,,

[ $ _-Q j... s '(.*
;4: . __

- - ~ 3- .,y, .: a.

[.j: f j[ ' p * ;;. ;-::y; , .n > ;; . ,c
'

.

, '

Wj ^ && . % M 'T %_ = o . :a - , ::

. ::d:n- -

/v -
'. ,iv> ' , h.i',*' -

7.:_'s-
- - - - ._ . -- __. . -- .



p_ =.
. . . . . - . . . . ., . , - . .. .. . ..

PAGE 28
.

x
,

,

> ,t .
-

hM4 ARDCEDUEES = N0hdaLa_aBWORuaL2_.EUEEGEUC%_adL
i % M RADIOLOG'ICALiCONIEDL

C.:[ ANSWERS. --- (THI-1 -84/11/13-KIND, H.

. 4

,

,Q
' .; REFERENCE-

". 'TMI-1-:OPnTrainins Manual.vol-IV, Radiation Protection (CAF)

|_
-

. .
.

-

-

Ai. | . , /|- i i: . ,' f| + c S c,,1
- ,i .

-3>. .
. ,

U [ ANSWER' ?4.05-
'

4(2.00)

- SS/SF/CR0$are:-responsible for identif Vins s'nd lossing instrumwnt DOS,L

W tass;u ring that'a' work r e a ue v. t for repair is submitted, rioee e vullow 00S
tds orf sticker Lon instrumerit. (When instrument is ieraired, SS/SF/CR0 is

<:_. -- rosronsible - forcremovins wellow tag and elwasins 005 los.) (2.0)
~

-

M EREFERENCEL
.L TM I21 -. P r o' . AP 1036'c

G
. ,

1 ANSWER ' C4 . 0 6 L ~(2.50)-

, c g
(0.90)j;1b25"F subcooling ird RCS and. _ .

RCP (emers. limit) (0.80)
s .

;2 ARCS ~eressure greater then'NPSH for

, 3f---OR--L mo re . than . one hou't has passed sitice the1reector trie. (0.80)

_ [REFERENCEt'

THI- 1? OP P roc .' J 1210-2, Loss of Subcoulwd Marsin an 1210-10'-

. .

- -

~n :P, '

ANS.WER. n. 4 . 0 7 ; -(2 30).
, .= ,

h.f Haza rd ' associated:L wi th.L int'roducios (i wmovable: c on t a mina t i usi.; i n to~ ~

' +
.

~
'

'

(0.5)[._'.. ' a the lb6dw .tb rough s~mokiris'-and eatins ' (ui dritikin:.!)' ' ' '
-

.-
0 |

-y g jrlsesting3. radioactive aiste rials ' danse rous:
(1); = Leads toiconcentrate1in certainxareas'or. ors.ans. (0.6)'

J 2(2)i FNo Jshiel' ding ' toD minimi=w-- ionization dam age . : (0.6)7
,- J(3) ;No .waw? to ' eut| distance ' between ' wou 'wnd - n. 4te rial . . -(0.6)

~

. .

.

,
,

,

"---This - answe rT is ; no't -|all inclusive .: Other vetiriable -
>

- : answers'willibefacces.ted.--
: " ~<

.

e , REFERENCE"
. .

1

.. . - . .

<

_; LTMI-110PteT. raining ManualiVol?IV, Radiation:P otectionj-
_.,m, m ..

a:
.

, .

m'

a P 'U
_

w
5Y

'

+ :. l |
^ ~

-= .1

N 4 ',$ E

.. '-~

> ., + ,.
_

-(* .

-

,. (

L' ; ,y[|
'%! 1 ' ,. , .

< r ,,

Chh$%[; .-0 ; ~~ G~ - .G'

Wy% , ;%:.;
.

f
"

- --

fy
. _ _ _ _ . __..m.. _ _ _ _ _ _ _ _

..____._._______,_n_._.__
*



f 'Af_.,EROCEDURES_=_NORdaL4_aBHOEUALa_EUEECEUCY_aHD
,.D , . .. .. .

. .
~

-Q
. . . ..

PAGE 29
~'' f: ~ R&DIOLOGICAL_CONIEDL-

P<
f 'T

7'~ 2 ,.
ANSWERSi;-'-~.:THI-1 -84/11/13-KING, H.

m-.
1

.y1
m .

v

[[ ANSWER! 14 . 0 8- (3'00).

'
4

- .M;fPLCO hold:Pointiassures:-that accepteble~eevking factors are
s. . . .,

:*
: -

_

[ maintained'through Xenosi transients. (1,0)'

1

. .> ..
yw' Jb.lAftercload; decreases Xenon could be bewond its.reak in the ureer

'

h a l f!|o'f ithe '- co re . c I nc r e as i nw puwer bw withdrawins rods, will-
#

:tincrewse Power which will increwse buinout or Xunun - and could.
~:cause' Power-:eewkins.in thw uePer half. (2.0)

*c - .. . _ ,

/
,

5

> IANSWER 4;09. - (3.00)

' y~-

' s . N _( S t e e: 2.4)
~ , [( 1 ) . '. Confrol u r coni log

.

(2), CR0i. turnover checklist-
,.

.J- 200"F).?(3)- ES checklist ( :~

" , ):(Steef3.6/2)
1 '

,'

1( 1 )1 :TCN A SOP = books:
'

;( 2 ) ~ [ Ope r~a tions nienio book;
1(3): ; Revision: review book.'

-

c ( S t e e : 3 i' 6 ~. 4 )-

:(1) HActive tass 5insi ,weelication b'cok
'

.g : _
'(2)1 :.Lockedovalve losi''

'

'(3)I ' Outs'tandios"surveillarice : schedule ( 6' 9 ) 0 . 3 .- e a . ). ,

'[ M.fAf tedobtaining" a.f e roperlwi ouali fied oPeretor eit thej e'on t r ols . ( l'. 2 )-

.

W ; + -
. . .

i ; , ,
,

. . -

= REFERENCE..
'

c,

fs ITMIfif 0PlP roc e J1012, Ts tees L 2.'4, ' 3 4 6.2 -and' 0F T P r oc . ' 1028 .es31
.

;n
,

.. N [' . ' * *' '

y . ,
,

.

'

J ANSWER :: 04.104
~ (1.80) ,

'

.

M| s , g o;: establish'communicatiors withithe<controlLicom _ ( 0. 6 ) -
-

$' ' ' . J J . . - .

E

.. -

. ( 0.
.

U,. d bi.4To ive ri f w 7e I ope r[ Ope r& tio'ni.cf D thw L EFW sus . :
s . .

N Ic -6::Tos'enhancef response ti'he[ if-- manual j (local) Cont rol
+ ' ; w a**- i

[ l "Tisbreduired' -(0.'6)=
-.

- ,

| + )

- . .-.

s , YREFE,RENCEi
. m .

,
- - ~ ..

?THI-1).OP P roc . -'1106-'6, Xeg . 4 0.A t 3W
- .n-7;

'

: >

yy:;g ;M
.

W
--

. ,M
'

5

5
~ ( .'. .

A

"
.

, A ' A f _U ' A - :t -

; r sv .

u . ;; . ~. & < >
. .

.;, , 5 - -

- - - - _ _ . . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _m



;p- - '.
~

.

; :y

fw I. 0128IOCEDUEES_=.dOEMCLa_4BWDEMaLa_EUEECEUC%.eUD PAGE 30
.

. . . .

,-n 3,VReDIOLOGICeLiCOWIROL'w . ,
_ . ,cp c . .

t ,' sANSWERSY--1.THI-1' -84/11/13-KINGe M.
;M n '

_.

,

n ..

s s

c. . . .

q-s
-- .>q

JANSWER?4 E 4 .117 (3.00)

.

-,

6 ,Nerifw?one"DG st' arts'and loads CO.43
. . . .

fRestore makeue1C0'.33.swal-ioJeetion CO.3] and EFW CO.3]"

~ i ;ReferSto EP 1202-2 CO.23 (1.5)
~

[b.-[Nothinsi?i(essuming 12sid mikeu9-sums hasl stai ted)
''

(0.5)-

,
. ,

c.-| Manuallwit rip :GB1-12, . CB1-2-CO.33 and field biwakei. CO.33 (1.0)
* ~

s , . - - .. ,

-m ..

..SREFERENCE7~ ,

' N-~0P/1210-1..;pil-2~

,

. . - ,
, ,

, j s,-|._?_ l

.y-

g . '
*

*

' *
, ,3 r.

m.
Ik i4

e.

M

q -J

#
'-' ' , .. [ ,- "

15 .. . 3 ,

. .

f $8 T
# 1 . - _ . . . p

_~%'
~ * p

.

} $

$ 'E
,

_

S <

'

**.;,. '

#r
- '

.

] J- ? " g j
''

9

' 9;~ f|:
* * '- L- ;i.

E,.s."..
-

-

'
-g.

,, |4 .

,
, ,y ,

. ~ --"- -

~
,

c

-h

* *
e ':.Q ,

y t, ' ',
, ,

'

4
-

4 #

+ $
,

e ' ~ ,
-< + <

. " . y 'J- _

-

n. - ;.

-_- ~ w _

f a-. .

4 p
* x

'' I

| } ~
' ~f '[|\

^ '

p y

;+ :._

5: kN''4r i 1c , , , ,

AA
*

.L V;' " +
. . ,

-
-

., P2 -u
-

+
2

e. ,.| j r -
- +'

- -

I " - " ^

- , - <2 , ,

p w. v- s % ,

wJ
b

#'

%6s.
y

' '

, [

- 9 ,I f-
_, ~

e

_',

~
,

sy :.j .
_

.. R ,
- *

y
'^;.,

Y-- *;_-- _ _ =p-'. _e y z y ,- ~

1- ;.
%4 +y

%gn :f.,. .' * _ j.y, ,
, 1

"n-C .* , -

.N.
-

'

Ma - > 8 ,-

pi '

. _ __
,



"
.. ..

.

4""'" 7 "'"'%kamuw w ~~ + ~m,
_ . ,

_ _.

w;s| * ;^:,G ~;:qy'',,es m .

,
- ' Fei ~ Gi,sirreii7k-'~.

a- .,=,'n
. %,r , *

, .#- s. ..-d'' ~
&. .

'
''' Ewm

;) ' _,;
v ..

y ,

s.

1: .
.

- m

?y (k. (, .ri
'

N f'^ ^!%"- O A* # 1'ec - !'"' - " " t ~ OM8. / */ '

W

.i

& i4'; 2XA; c'bv:j- K . 07H hlAT p.t9l A

a- s.

iO* CPS, nov p . #^>f n A y xt d'SW w bat.l a b- ,

'

y 4 s. s p s also & 6 ~ d. 9 aef6.- 9
.

t _

b

!#- om .voi rn

7 f.o3 Aei-G 9 4+w k C o.. w / M
. a. afa w%hJL

c. A . a g e % .A. m .---4_ g e -e->= p ,A ,,

.) - .

fg.um104

JN*s*/Ae = too s n .cas|

f As, L wijj pm ms a a** k
-

1 1.et, L 4 , k + ~ .. + :,.

| A.1a.
y --

s wsn
C wL Vax. $,

'
;

|-
;e

. jl1-4 m M C % % ) _] 1 07 *
.,

| s u f 4, , L a A fe. -

-. .... . .- ..-.-..-..a_- . _ - _ _ . _ _ _ . _ _ _ _ _ _ - . . - . . _ - - - . - .



.vp

:. ,g 5 9 ,.:i: .
,.

-
. ..

..
I

7; '
(

s!r. " - -

]fy e ' 9]i.cr ~u:w- w (c s, '

\)f
'

s . m d , a.m . wr sa :.

|

_

os j % 2;24, Q p1

c. 444 #-

,

i d. m T p p 614 7 *

/.15 q.S cAs & af,

b. SL ca w

l.Il &kAL."
'

.

.

'i
i

i

.-

,;
,

'

5

t 3

)
'

.. ;

'k.,

,y, : , y

i

I-.
i
I

, , _ . . , _ _ - . . . . _ _ . . _ . - . . _



.

.,
, -

. y ;e , c ; ,

,

c ,k.; s. :. ,, . ,v ', ' ..;n :~ ,' _G
^

*^ ^ ',
. . . , ~w - v; , -

; V. v ^ :. ' -+
,

._..

.4'
.

T
_

,
,,,,.'9" -'N '

;' P ,
_

e
' ' f. , ,%

& CJ& -

.

I _ 2.o L __/1Llo_ Go -_ . - _ . --- _

n>A_w . L- - - - .-

.
2.o 3

. . c)- d.c u mA% ._ _ - __ . . - . _ .- _1
-- -

; . _~ .2 4 ._ b _ __ A h Mvb.* Ah .- - -

| -_ 2 ph- Mok P- SNMs. -- La p%S. Jt 2 ot.oW

[.
_2.c&4A b ua ac%i h -s -

_ . _.J#.de k L sid - - --

. _ .2o Y j)o (_o m % A b
t 2.o8 ho b nm% - --

mot ho. WR -
t

2 10 Yo* & w nsk
- -. - - . - - _ .

. . . , . . _~ .-n. .- . < - - - --..- - - - - - - ' ~ ~ ~ ~
-

:.. . c. . . - - . . . - . . . - - - - - . - - . - - - . - - - . - - . - - - - - - - . - - - - - - - - - - -
_

$, . _ _ - . -.- - - - -- 4---- - ~-- .~.-- - --~- - - - - ~ ~ - - - - - - ~ ~ - ~~~-"-~- ~ ----- ~"

.;.. . _. . - . . - . .n-. . . - - -. - - - ~-

4

g , .g.,,J., o, ,--4-' .~es. +- -a~< - - - - - - - - - - ' - * ' * - ^ * * * * - " " ' " * = " ' * " ~ * * " " ~ ~ ~ ' ' ' " ~ ~ ' ' " * " " ' ' * ' ' ' * * " " *
- -

f'.._.._._-,_,.-.-.-
- -.----~.-.-----------~--.4 ~ -- ~ ~ - - - - - - - ' - - - - + - ~ - - ~ - - - - - - ' - - ~ ~ ' - '

.|

t ., . _.._.,_. . __ . . - _ _ - . - - . . - - - - - - -- ~-----

'

.

. . . . - ..= _. _ _ _ . _ - . _ - _ _ _ _ _--

-p.

, , , . . .. - - - , . . . . . . - . - . . - - -

y __;..m. _
_.,.E% .w4.-- --r-.--- -ei-+- - ~~a- + - - - - + - - - * ' - * - ~ - * - " ' " ~ ~ ' " " ' ' * * ' ' ' ' ' ' ' ' * ' ' ' ' " * " ' ' '~ ' ''''

'

y-

~ ~ ~ ~ ~ ~ - - - ~ ~ ~ - - - - - - ~ --" ^ ' ~ ~ ~ ~ ~ - ' ' - --"* ' ~ ' ~ ~ ~ ~ ~~ '',;,.-..,,,.,J,---..-~~

I

. ,
-- ~ - - - - - ' " ~

q
;_ ,_ . . - , . . - . ~ . . . . - - . .- - - :-,-

;
_

._ ---- . -- -- - --



y_ .,- - . -. . - . - . . . . - --
- - _ - . ,. .-

[j@yf9 * ' . L R M~~''3 4 ^ >.
" '

. s

& 0 +-

k
Lu um _ _ - -_

#:q up#Ac .. - .-q.ormer mse
Md h_A% M es _ _

"

. . . _ . _ :c.o :

i__ _ . _b M a y wgu- y, ./Um G _ A..

, ._.31.o 3 i b o_. b W b _.
... _ __ _ .gi _ wM,L_.a.

'

. . . _ . _ _ . _ _ . _ . - _ _ .

L so9 A4 t, _ & .. AA _

_1 0.5 . _ d e r e _ A M -. _ e % _.. .. .. _s _ . _ - .

- .

-

?3.o(o (Uw WN A U- E-M)6
7..

- . - - - . . . - . - . . - - - - . - - . - -. -.-. _

3

. . . .. -

- s c.

Va . Gwu% .. - - .a.a
:(hc). - . . b m A k_ _ ._ .._ . -- _ _ .

7

3.o7 ._. _

9 %o A6 b - _ -. - . -=

7, - - = . - - - - --- -. -. -. - . - .

<
. - . . - . . . . _ _. ..- . _-

, _ _ - - _ . . _ _ . . . - _ _ . _ , . _ ._ _ 2_ ---. .- _ . - . - . _ . _ _ .
.

1

4 ,,sw- . .w-m.-.c -.,~~~~.a..<.ee. , - - -.u~.-.-- -e.- m.--< n. - - ~ n. .2-..

~7

- j .. _ o. _._ _ _ . . . - . . _ _ . . . _ . - . . _ _ . _ - _ . . - _ . - _ _ _ . . _ - . _ . - . . . . .__.

'

;_. - . . _ . . . _ . _ - - . _ . . _ - _ _ _ . _ _ _ _ _ _ . _ . _ _ _ . .-.

. ., . . . . .-. .- . - - -. ~.

g.

,
. . . . . . . ._ - - _ - . . - . _ - . . -. .- --. . - -

- e... ~ . , _ . , _ . . _ . . - _ . _ .- .. _. .-.- .._.,_.- - - . .~. .

.

p._ . . - - . - _ . _ .. .-

.

Ir

'
.g ,.=-_.W-sehapeq=. --,--- ' ' ' * - "''*-*W*"-"*" W*****8'd*M6***"d**'*h"**''*# *=-J*'- **--

-p.

-

3. _---.;-.- . . . - . _ - - - - - - - .. .

- . - . _ , - _ . . . .



. 4:_ ;
~ ~ --**

,.
f.A . ,,.._t

. .. ),0 * S 59 ':., "

IO O.
- '. .- P r . * q.- q , - 4

.
-

.7

iy.'

,

__

,
15

- _

ji

12' -

g.....,_,... . . . _ _ .. .. c . . . . _ . . - , . _ . . _ . . .

.

1

. .. - . . . . _ ' . _ - . . - - . _ . . ~ .

dIc. 9'|
.

I
t-

, -~,._ . . _ . . . . ... - . . . - . ._ . ._ . . .. _

G .

'

t

4_ _
.w.. ., ...e.a- a.-- -...we. ..e *_ %. . .., , _ , , , . .. ._ , , . . _, , ,, , ,

. w

- .. ._2.--- w / O e-

.
- - . .

i

4

- .- . _. ..s___ ._ . . . . ._.

||
t

yv. ...o..w- -

m_ _ ._.3_ . o /c . _ . . _ _

9' ^

- . - , . , . . - , . . - . , . ..

w

a*

. . . %. - i . 4:Z, --

- .

. , - . = -.~ -

f h ff . L.,_
_-. . W .. Ms - 4 %

. MV
. .- . - - - . . - - _. . ...-. . .- .. ,_. - . _ . .

i,y. 1 9% 6 5- m.a * -P - .=*h

4

3
f.% .- *. _, .-w. *w.- -- ,-.e .- ~..- s ,- ..s - .

1 -

<

. ~ u _. . . ..- ;._ , - . -- . . . _ , ..
,.~..,e_.. .. ..

.- . - - g y . 5- '
, J c Q ~ $,

. . ..

. .

_

h m, ee w S w -s m mm e w-m n - - ~ w o- .w aw e +. v : .+,.,

-

B

. . .

:
.

s , - . . . . . -.. .

w,ega s..s. .--%_s ' .v :o n - .. g- .mm. e a m v.M. 4ip .m m.O. m .e . _ , . . .wo, _,,%,,,s e .h e -.,a Wi.ai.,m.- p m, % = e., .,"

f

.~: -, .- m.% _. --

I
t
.y
i..~

I'1
.- .__ . ~._.._ _ _-_ _ _ _ _ - . - _.. - _ . _ . _ . _ _ . ,

t
,

i .:
_.a-__._.___-.- _ . _ . _ . _ . _ _ . . . . . . _ . _ . . . _._ - _. _ .__ _ . . . _ _ , _ . .


