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EXAMINATION REPORT NO. 89-01 (OL)

FACILITY DOCKET NO. 50-225

FACILITY LICENSE NO. CX-22

LICENSEE: Rensselaer Polytechnic Institute
Troy, New York 12180

| FACILITY: Rensselaer Polytechnic Institute

EXAMINATION DATES: September 6-7, 1989

CHIEF EXAMINER: \ /2//4/2r9
D.M. Silk, Senior Operations Engineer Date

APPROVE 0 BY: 7 I- 77 /b6 / 7 #c/' ff4
P.W. Eselgroth, Chief,LPWR Section Date

SUMMARY: Written examinations and operating tests were administered to three
senior reactor operator (SRO) candidates. Immediately following the written
examination, the licensee was given a copy of.the written examination. The
licensee did not submit any formal comments regarding the written examination.
All candidates passed the operating portion of the examination. Two candidates
failed two sections of the written examination with both failing Section K,
Fuel Handling and Core Parameters and, thus, will not be issued a license.
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DETAILS

TYPE OF EXAMINATIONS: Replacement

EXAMINATION RESULTS:
,

'

| RO | SRO |
Pass / Fail Pass /Fa11|

1 I
| Written | L 1/2 |

--

| | |
| | ||

| Operating | | 3/0 |
--

| | 1 |
| | | 1
| Overall l' | 1/2 |

--

1 I I ,|

1. CHIEF EXAMINER AT SITE: D.M. Silk

2. The following is a generic deficiency noted on the operating tests. This
information is being provided to aid the license in upgrading license and
requalification training programs. No license response is required.

.

The candidates had minor difficulty locating controls or valves-

throughout the facility.

3. The following is a summary of generic deficiencies noted from the grading
of written examinations. (Note: A deficiency is considered to exist when
the sum of the points lost by the candidates in a question is 50% or
greater of the total points of that question). This information is being
provided to aid the licensee in upgrading license and requalification
training programs. No licensee response is required.

QuestionNo. Knowledge

: H.01 Suberitical Multiplication

H.02 Reactivity calculation using doubling times

H.10 Heat transfer processes in a reactor

H.11 Application of pump laws

| 1.10 Personal Safety and Radiation Monitor Manual !

| recommendations for obtaining meaningful radiation
| measurements

|

|
|
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I.11 Most probable direction a radioactive release ;
would travel from the RPI Critical FacilityL

I.12.a Approval required for exceeding 10 CFR 20
exposure limits.

J.05 Circuit diagram of SCRAM system

J.08 Indications per procedure that the reactor is
critical

-K.05 Supervision necessary for fuel handling as.per
fuel transfer

K.06 Actions to be performed before proceeding with a
fuel transfer

K.10 Reactivity worth of the control rods when
removed as a bank

K.13 Core components and construction

L.06 Individuals who are permitted to manipulate
,

controls affecting core reactivity
L.08 Technical Specification definition of Reportable

Occurrences

'4. Personnel Present at Exit Interview:

NRC Personnel: D. Silk, Chief Examiner

RPI Personnel: Dr. Harris, Facility Director
P. Angelo, Operations Supervisor

5. Exit interview topics:

The NRC received clarification from licensee personnel regarding-
,

' questions that arose during the operating examination in the perform- '

ance of procedural steps and technical information regarding facility
equipment.

The NRC discussed the following deficiencies on the part of the-

licensee regarding the pre-examination administrative details:

1. Reference material cant to the NRC was not bound and tabbed as
| requested in the March 21, asC; letter formalizing the examina-
i tion details. The NRC stated that no examinations will be given

in the future if the reference material is not properly bound
and tabbed.
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2. The NRC informed the licensee that material sent to the NRC for
examination development should only include information related
to the present facility configuration and which is pertinent to

. reactor operations.

3. Two sets of two volumes were sent to the NRC and an NRC con-
tractor. The package sent to the contractor contained two
copies of the same volume while the NRC was sent two copies of
the other volume.

4. The original material sent did not include the Experiment
Manual, which was listed in the reference material Table of
Contents. Therefore, the NRC had to request that it be sent.

,

i

5. The applications were not received in the regional office until
one working day before the examiner was to leave to go to
administer the examinations. The licensee was to submit the
original applications with two copies of cach. No copies were
sent to the NRC.

6. The Nonmedical Certification pertions of Form 396 were not
signed when sent to the NRC. The examiner had the licensee ,

sign the forms just prior to the administration of the written !

examination.

7. The details of the training were not delineated on the applica-
tions. One application contained the candidate's previous
nuclear training without listing the site specific training
received at RPI. In order to determine if the applicants met

'the requirements of ANSI /ANS 15.4-1977, the NRC had to discuss
the details of the candidates training with the licensee.

8. All of the candidates' applications indicated that RPI was a
" Cold" reactor. RPI is a " Hot" reactor since it has already
achieved critically.

The following are a list of observations made by the NRC:-

1. During the performance of the reactor startups, the NRC observed
that the console keys (" Power On" and " Reactor On") could be

| removed from the console without initiating a reactor SCRAM. As |
per the Safety Evaluation Report, one key energizes the safety
amplifiers while the other key energizes the control rod magnets

I and when either key is taken to the "Off" position a reactor
| SCRAM will occur. The SER states that "the key switches also
| serve as operational ' prevents' (by denying power to the magnets
| and safety channel circuits) when in the "Off" position." Since

,

'

'

both keys could be removed directly from the "On" position with-
out going through the "Off" position, a situation could result
in the reactor being secured according to Technical Specifica-

' tions (rods fully inserted, the console key removed, no movement

1
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of fuel or experiments, and no control rod maintenance). How-
ever, this condition would not meet the intent of Technical

f $pecification since all of the systems would remain energized
'

without the keys in the console. In order for the reactor to
go critical, the moderator must be in the reactor tank and the
control rods must be withdrawn. Without a SCRAM signal or a
disruption of power, the air operated reactor tank dump valve
will remain closed, keeping the moderator in the tank, and the
control rods could be withdrawn. Thus, not only is the intent
of securing the reactor not being met, but also there exists the
possibility of a reactor startup without the_ keys being present
at the console,

2. During two of the candidates' startups, the reactor SCRAMMED
when the candidates changed the scale on the linear power
channel Changing the scale induced a spike that exceeded the
90% of scale SCRAM set point and generated a SCRAM signal.
These two unplanned SCRAMS demonstrate that some existing equip-
ment or components may be disruptive to reactor operations.

3. Step 4 of 7.3.5, Radiation Emergency, directs that the airborne
radioactivity be calculated in microcuries per cubic centimeter
after obtaining a reading from the air particulate monitor.
None of the candidates knew how to perform the calculation. The
licensee said that the intent of that step is for the Radiation
Safety Officer to perform that calculation. A step like this,
Inserted among steps directing the actions of the operator.

should be clearly indicated as an action to be accomplished by
someone else so as to avoid confusing the operator.

4. While talking through how an operator would refill the reactor
storage tank, the examiner observed that the refill procedure

! does not address Valve #16 (See Diagram) which needs to be
L opened or checked open in order to fill the reactor storage
| tank. Also, there is ambiguity in the procedure about the
' filling process. The procedure has the operator check the
' amount of water in the system by filling the reactor tank with-

out securing the water that is feeding the reactor storage tank.
Therefore, a situation could arise where both the reactor stor-
age tank and the reactor tank are being filled simultaneously,
thus not meeting the intent of the procedure which is to fill
only the reactor storage tank.

FACILITY RESPONSE-

The licensee contributed the pre-examinatinn difficulties to-

communications breakdown and attrition of clerical support in
the department. i

Regarding the key switch issue, the licensee assured the NRC-

that when the reactor is secured that the key switches are in ;

i
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the "Off" position and the water is dumped from the reactor
tank. During a conversation on December 7, 1989, between Peter
Eselgroth, Chief, PWR Section, and D. R. Harris, Director of the

3 RPI Reactor Critical Facility, the NRC was informed that, on
I December 1, 1989, the licensee installed a new console Power key

switch. This new key cannot be withdrawn when this switch is in-

the "On" position. The Reactor key switch arrangement will be
4. unchanged; but, when the Power key-switch is turned off, the

Reactor key switch power turns off. Thus, the new Power key
switch has become the actual Power / Reactor key, and it cannot be
*d 'hdrawn- without deenergizing both the power and control func-
t:ans. As a result, the intent of securing the reactor is met,

,

and the roactor cannot tre started up without the key beinge

inserted in the console.

The licensee attributed the unplanned scrams to the old-

circuitry that is sensitive to humidity as on the day of the
operating exemination.

The licensee said the new procedures that will correct the-

existing procedures - both normal and emergency - should be in
place by January 1990, following review and approval by the
Nuclear Safety Review Board.

For planning purposes, the licensee requested information'regarding
the status of non power reactor licensees developing banks of objec-
tive questions for use during initial and requalification examina-
ti on s .- The examiner was unable to provide any information to the
licensee at the time of the exit interview.
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*GDAT- 1989/09/06
* {, | eje,,n ),,m ; { h hd g,J..*FAC 225 .

*RTYP TEST
*EXLV S Su od he c w s

-TEXMNR SILK. D.
.*0 VAL 2.0
'*SEC H
*KA.

* QUESTION
Assume that two different neutron sources were used during two
reactor startups. One neutron source, which emits ton times as
.many neutrons.cs the other, was used in the first startuo.
Assume all other. factors ar.e the same for the second startup
encept for the source strength.

s. When criticality is achieved for the two startups which
statement BEST describes the power levels of the two
startuos?

1. - The ecwer levels will be'the same
2. The power level-will be higher for.the first startup
3. The power level will be higher for the second startup
4. There is no set rule for predicting power level

'b.. 'When criticality is achieved for the two startups, which
statement BEST describes the critical. rod positions of the
two startups?

1. The rod positions will be the same
''

'2. The first startup will &n higher rod position
3. The second startup will have an higher rod position
4. The rod position will depend upon power level at

criticality

* ANSWER.
3. % C L . 03
b. 1 [1.O]
* REFERENCE !
Lamarsh, pp 102-104 ..
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*0NUM
*ODAT. 1989/09/06
*FAC 205
*RTYP TEST
*EXLV S-
*EXMNR' SILK,_D.
*QVAL 1.0
*SEC H
*KA'
* QUESTION
-With the reactor critical at 10 watts, the operator withdraws the
regulating rod a small amount. Reactor power doubles in 24
-seconds. HOW MUCH reactivity was added to the core?

a'. 0.139% Delta-K/K
b. O.206% Delta-K/K
C. 0. 285''. Del ta-K/K
d. .0.318% Delta-K/K

* ANSWER
a. [1.0]

* REFERENCE
Equation Sheet
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.ONUM*
~ *QDAT 1989/09/06
*FAC 225'
*RTYP' TEST
*EXLV: 5
*EXMNR' SILK. D.
*QVAL- 2.0.

. *SEC H
*KA'

'

* QUESTION-

The following . conditions will result in an HIGhdR' critical rod
position than if these conditions did not exist.

a, Dulk pool temperature in increased 30.F
ti. The reactor is started up 10 hours after a SCRAM trom

operating at 100% power tor eight hours
c. 'Two used fuel elements replace two new elements in the core
d. A boron-lined neutron detector is placed next to the core

, For each condition listed above, CHOOSE the ONE BEST reason below-
-that will explain the reason for the hicher critical rod
position.

1. Removal.of' core reactivity
'2. Acts as a better reflector
3. Less effective neutron moderation
4 -Xenon
5. Absorbs neutrons that could be. reflected
6. Acts as a better neutron moderatorv

7 '. Reduces neutro?) leakage
i.

* ANSWER
a. 3'

b. 4
c. 1

.d . 5 [0.5 points each]

* REFERENCE-
Lamarsh, Chapter 7
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.tONUM
'*DDATL 1989/09/06
*FAC 225

' tRTYP TEST
, *EXLV S
*E)MNR SILK, D.
*QVAL- 1.O
*SEC FL
*KA
* QUESTION

Which of the'followinQ conditions'wil'1 result in an INCREASED
. amount-of shutdown margin tor the reactor?

a. Reactor power is increased from 10% to JOO% power
b. A scfety rod fails'to insert during a SCRAM
c.< A used fuel element is replaced by a new fuel element
d. A neutron source of twice the strength (identical substance)

replaces the present neutron source
e. Two hours after a SCRAM that wau preceded by eight hours of

-100% power operction

* ANSWER'
e. [1 O]

- * REFERENCE
Nuclear Reactor. Analysis, pp 537-540
SER Sect 4-8
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f*DNUM ir

*QDAT; -1989/09/06
~* FAC - 225
4RTYP TEST-
*EXLV, S
TEXMNR SILK.1 D.
*QVAL 3.0
*SEC H
*KA
*OUESTIONe

Consider the following reactor conditions:

.Three safety rods are fully withdrawn
Ac tual reactivity present In the core is minus 4% delta-K/K
Startup channel indication is 100 CPS
;:a. Unperimen t near the core has a react:.vity worth of minus
0.5%' delta-M/K '

The removal of_the. experiment and a. change in the Xenon.
concentration over time increases the source range indication to
196 CPS. CALCULATE the reactivity contribution from Xenon during
this time. SHOW ALL WORK.

* ANSWER.
rhol-= K1-1/K1 = -0.04 [0.S]K19x1/((1-(-0.04)) = 0.9615 [0.S]
200(1-0.9615) 196(1-K2), K2 = 0.9804 [0.51

=

rho 2 = 90.9804-1)/O.9804 = -0.02 [0. S] -
Delta rhs = -ho2 -rhol = -0.02 - (-0.04) = 0.02 [0.S]

'

O.02:- 0.005 (experiment) = 0.015 delta-K/K from Xenon [0.S]

.-* REFERENCE
-Equation Sheet

. .
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.*QNUM
.a *QDAT 1989/09/06

*FAC- -225
tRTYP -- TEST
*EXLV S
*EXHNR SILK,.D.
*GVAL- 1.0
*SEC. H-

..;tKA:,

-*GUESTION
If the reactor has a Keff of 0.97 HOW MUCH reactivity must be
added to make the reactor prompt critical?

f. b.031 Delta-k/K'
b. 0.038- Delta-K/K
c. 0.067 Delta-K/K
dr~O.031% Delta-K/K
e. 0.001- Delta-K/K

* ANSWER
b.. -[1.0)

* REFERENCE
Lamarsh, pp 250-2S2
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*QNUM
40DAT. 1989/09/06|
*FAC- 225

|*RTYP TEST-
*EXLV S~
*EXMNR SILK,.D.
*QVALs .1. 5
ASEC. H

=*KA.
' *GUESTION:
~With the-reactor at'100% power, WHICH of the followino conditionsE -

"
williresult-in an increased fuel centerline temperature?
a.- o*imary circulatina pump is-turned on
b. Film boiling. occurs on the surface of the fuel element
c. ' Crud build-up on the fuel elements

. d4 Bowing fuel. elements that are:in contact
<,

'* ANSWER
- b, c, and s- [0.5_ pts each]

* REFERENCE
Lemarsh-pp 321-326, 343-350
Murray,-. Nuclear Energy. pp 137,138
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*GNUM
*QDAT 'i989/09/06
*FAC :225
*RTYP TEST
'*EXLV S
*EXMNR SILK, D.t<.

* OVAL 1.0
*SEC- H
tKA
*GUESTION

' CHOOSE the ONE answer below that DEST explains the shape of a-
dif f eren tial. rod worth graph?

a It is dependent upon the boron concentrat. ion in tre poison
section of the rod '

b. It is dependent'upon the enritnment OT the U-235 in the fuel
following-section.of the rod

c. It'is dependent upon reactor power.
,

d. It is dependent upon the neutron flux in the vicinity of-the
rod

* ANSWER
d. [1.O]

* REFERENCE-
LSER pg 4-5,-Sect 4.1.2
Plant Data. Fig. 6
Lamarsh, p 270
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.*QNUM.

i

iAQDAT 1989/09/06
-(FAC ; 225
ARTYP TEST -!1

'AEXLV- S - i

1 E X t1 N R -' = S I L K . -D .- l

7 *QVAL- :1.0 1

J [*SEC _H 1
1. ' tKA .[

1 *OUESTION -)
Jg:. WHICH ONE of the'tollowing reactions occurs to produce source l

gf. : neutrons for the RPI reactor? CHOOSE the BEST ONE. !

.
9 '12 1

!;- .. Alpha + De:---> C + n.
.;s. '

I 4 - o o,

it e
a,

f[;
. ,

9 8 1
.

. b '. Gamma + S e -- > Be + n
-

[.
l,>

-

4 4 0{;

V )t 2 1 1 \

R
"

c. Gamma- +- H- --> H + n
( 1 1 O
V
I 7 10 1

-!

,.

;
~B + n

3

p. d. Alpha + L.1 -->
(, 3 S Op.
,

.

[ * ANSWER

,{ 1 =a. .[1~.O] ,

_

I: <

I ' * REFERENCE
) SER Sect.7.4
L

. ,fr
w

4 :

t .

). 1
[ i

h
1

s
'

t- i

k. ' S

h I
h i

K f

F. j
e

e' 1
:

;. 4

p 1

k
r ,

p-. a
;1- ]

[- !p 'n , j
auxa- - - _ - - - - - . -

i



_ ,

J Au +z ..

g,-f Ti

..
,

*QNUM.
*ODAT: '1989/09/06'

' t FAC - 225
*RTYP' TEST
*EXLV- S
*EXMNR SILK. D.

'

*QVAL 1.0-
tSEC- H
*KA

:*GUESTION
WHICH ONE of the following BEST describes the process by which
heat is removed from the fuel and transferred to the pool.

;

Fuel |-Clad Water '

NOTE: 1 - Conduction
_-- -- .... - _ _ _ --- ---

a. 1 1 1 2 - Radiationi

b. 2 1 - 3 3 - Convection
.c. 1 '/2 1
d. 1 1 2
c. 1 1 3
-- ------ ------ -------

4 ANSWER
e. (1.O]

* REFERENCE
Lamarsh. Chapter 8
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*QNUM
*QDAT' 1989/09/06

*'

*FAC 225
*RTYP- TESTE
'*EXLV S

*EXMNR. : SILK, D.
40 VAL' 1,0

*SEC H
''

tKA
*GUESTION
A centrituaal pump is operated at rated flow when the discharce.
valve--is throttled towards the shut direction. WHICH ONE of the
Tollowina statements BEST. describes the parameter changes that-
isill occur ~2

A. : low ccostant Dischan.1e pressure - constan t, motor amps3

increase, net positive' suction (NPSH) head increases

o, R ow decreases, discharge pressure ir) creases,- motor amps .
increase, NPSH increases

c. Flow decreases, discharge pressure increases, motor amps
Lincrease, NPSH decreases

Ed . Flow decreases, discharge pressure increases, motor amps
decrease, NPSH increases

<-* ANSWER
d.- [1.O]

* REFERENCE .-

EER'Gect 5.1
Fump Laws-

,

k



'I

. Ju - *

'*!
|(;O

-

*W'

| >.

e:a

i,
,

*0NUM
'

3 0DATE 1989/09/06
*FAC: 22S
*RTYP- TEST

E*EXLV- S.
*EXMNR SILK. D..

-*GVAL= 1.0
*SEC. H:
*KA.
* QUESTION

-As the core ages, the ratio of Pu-239 atoms to U-235 atoms
Jincreases.- This changing ratio causes WHICH-ONE of the

's following?-

a. Reactor.startup rate (SUR) increases for the same-reactivityt

addition ,

b.- Void coefficient becomes less neQative
c. Moderator Temperature Coefficient becomes less negative
d. Delayed neutron fraction increases

* ANSWER
a. (1.0)

-* REFERENCE
. Nuclear Reactor Analysis, pp 235-237
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'10NUM'
* GD AT - :1989/09/06.
*FAC. 225 ,

3RTYP! '_ TEST
:'4EXLV S-

U *EXMNR SILK 'D.
'

* OVAL- 1. 0,

# *SEC'. H'

*A^ '

* QUESTION ~

WHICH ONE-oiithe following conditions would resul t in a
CONSERVAT-IVE 1/M plot during fuel loadina?

Loadina fuel in the order of low reactivity worth to hiaho.

rr! activity worth

b. Fuel be.tnq-loaded closer to a detector than to the neutron
Sour Ce

ci -Placina the. source next to the detector during the entire
refueling

..

d. 'L' -ding the core from the perimeter ~1nward

* ANSWER
b. ' [ 1. O ]-

4 REFERENCE
-CAF
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Lfylda( v o s/t- Cycle efficiency o (Netwser_ '

| h|( out)/(Energy in) i
2vgt + 1/2 a'tte og sa <

2:.g o ec
{

:gg o;1/2 ev - a_a (V7 - V,)/t A = IN A=Ae' !g
;PE o ogn ?

-

v o y,1+ at * * e/t t a
f on2/t1/2 * O''83/*1/2

1/2*ff * C( tu2)(t)35jw!oyap -

s

((t1/2) + (t ))b
4 a.931.mn "

,} l's 1,e
' *

,

[G o~aCpat.

Ld .o uAat I=I,e*
|Pwr o W ah I = 1, 10**/ M

,
'

- y

TYL = 1.3/u
sur(t). P'o P,10 HVL = -0.693/u ;

' R o P,e /Tt

;,

$UR_c 26.06/T SG = S/(1 - K,g)
S/(1 - Keffx)CR =

x
SUR o 26e / t* + ( s - o )T CR)(1 - K,g)) = CR II ~ "W2)2

7 o ( gej, ) _ + ' [( g . . ) 1, ] -M = 1/(1 - K,g) = CR)/CR,
: 7.. sj(, _ g)- M = (1 - K,go)/(1 - K,g))
T:o-(s - e)/(to) SDM = (1 - K ,g)/K ,g *

10-5 second.o o'(K ,g-_l)/ Key * 4Keff eff- /K t* =

A = 0.1 seconds
o o ((1*/(T Kgg)] + [Ig/(I + I)3

~

g

Idlt*Id
P.o-(I4V)/(3 x 1010) I d) 2 =2 2Id72

2I o eN R/hr = (0.5 CE)/c (meters)
R/hr = 6 CE/d2 (feet)

, Water Parameters Miscellaneous Conversions

ligal. = 8.345 lom. I curie = 3.7 x 1010eps7 1 ga). = 3.78 liters 1 kg = 2.21 lem
~1 ftJ = 7.48 gal. I hp = 2.54 x 103 Stu/hrOensity = 62.4 lbm/ft3 1 ne = 3.41 x 106 Stu/hrDensity = l gm/cm3 lin = 2.54 cm
Heat of vaporization = 970 Stu/lom *F = 9/5'C + 32; Heat of fusion = 144 Btu /lbm 'C = 5/9 (*F-32)
1 Atm =.14.7 psi = 29.9 in. Hg. 1 BTU = 778 ft-lbf

cl ft. H 0 = 0.4335 lbf/in.27 i
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*RTYP' TEST
*EXLV Sm,* *EXMNR SILK. D.*

10V AL- - 2.0
*SEC I

!! - (KA
* QUESTION

'

An area.has-been roped off and posted.with a RADIATION AREA sign.<

Five feet within the boundary is as experiment that produces a
2500 mrem /hr field at 18 inches. IS the area properly posted?
EXPLAIN your answer and show all work.

tANSWER
1 D(2al =1 d(sa)
i = (2300 mrem /hr) (2.2S ft sq) /-(25 1t sa ) -

7:20 mPem/hr- [1.0]
Area is not properly posted [0.51 because dose rate is greater
than 100 mrem /hr [0.S]

* REFERENCE
10 CFR 20.101

:10 CFR 20.202

.
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-*QNUM
*GDAT 1989/09/06
*FAC. 225
*RTYP-- -TEST:'

*EXLY. S
.*EXMNR. SILK, D.
'AQVAL 2.0.

. *SEC I.
# ggg-;

* QUESTION
'

It'2 mci-of-Ar-41 and 0.1 mC.i of~H-3 were dispersed througnout.
the' reactor area,.WOULD it be safe to remain there? The reactordree volume is.1.98 X-10**9 cc and 1 m1'is equal to 1.cc. The11PC for Ar-41 and H-3 are 2 X 10**-6 and 2X 10**-7 uC1/mi

- res pec tivel'/, Show all w o rl. and state all assumptions. Refer to5~ -SHEET 1. -f a t tsc hed ) .

24NSWER

10443 uCi / 1.98 X 10**9'cc u'1.01 X-10**-6 uCi/mi [0.51
.

b. O.1'X'10**3 uCi / 1.9G X 10**9 cc = S.OS X 10**-8 uC1/ml [0.S]
Ca/MPCa + Cb/MPCb-< 1 is considered safe

'a / 2 X 10**-6EuC1/ml + b / 2 X 10**-7 uC1/ml = 0.76. [0.5]
-

:0.7 bin 1;'Si3FE [0.5]

* REFERENCE
10 CFR 20.103 Appdx B
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N' rt: In any case where there is a mixt:ae in air or water of more than one radeonuclide, the limiting values for purposes ofo
his Appendix should be determined as follows: ,

:1, if the kjentity and concentration of each redenuclide in trK. mixture are known, the limiting values should be derived as - !
glows: Determine, for each radionuclide in the mixture, the rabo between the quantity present in the mixture and the limit '

)therwise established in Appendix B for the p(ie " unit ") -radionuclide when not in a mixture. The sum of such ratios for all the
adionuclides in the mixture may not exceed "1 y. . ,

. ExAsei.s: If radionuclides A, B, and C are present in concenuations C , C., and Ce, and if the applicable MPC's, are MPC ,4
W MPC.T and MPCe respectively, then the concentrations shall be lernited so that the following relationship exists:
' (C /MPC )+(C./MPC.)+(Ce/MPCe) 51 -f

2. If either the identit
bf Appendix 8 shall be:y or the concentration of any radenuclide in the mixture is not known, the limiting values for purposes ~ ,

"

L a. For purposes of Table 1, Col.1-6X10*"
b. For purposes of Table I, Col. 2-4X10"-

1 c. For purposes of Table ll, Col.1-2X10-" *

' d. For purposes of Table 11, Col. 2-3x10-8

L 3, If any tf the conditions specified below are met,' the corresponding values specified below may be used in lieu of those
!.pecified in paragraph 2 above.

a, if the identity of each radionuciede in the mixture is known but the Concentration of one or more of the radionuclides in
go mixtur3 is not known the concentration limit for the mixture is the limit specified in Appendix "B" for the radionuclide in the
,urtura having the lowest concentration limit; or

b. If the identity of each radionuclide in the mixture is not known, but it is known that certain radionuclides specified in
eppendix "B" are not present in the mixture, the concentration limit for the mixture is the lowest concentration limit speciteed
k Appendix "B" for any radionuclide which is not known to be absent from the mixture; or
!
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*GNUM
(GDAT- 1989/09/06f
$FAC 220'

tRTYP4 TEST
*EXLV S

- tEXMNR SILK. D.
*0 VAL '3.5

' tSEC. I
' *KA

' *0UESTION-
4 . MATCH the detector in~ COLUMN A with the appropriate radiation

particle it.is desioned to measure in COLUMN D. More thantone,

response.may be required.

COLUMN 4' COLUMN D

a. G-M Lube 1. Fast neutrons
' b. Cutie Pie 2. Alpha'
g. BF-3 proport.lonal. counter (bare) 3. Low level' beta tields,

d. Cadmium-paraffin covered DF-3 4. Thermal neutrons '

proportional counter 5.- High-Qamma fields
e. -Gas filled (Argon & Methane) tube 6. Low level gamma fields

* ANSWER
a. <3 [0.S], 6 [0.S]
b. -2 [0.S]. S [0.31
c. 14 [0.5)
d.- 1 [0.01
e. 1 [0. 5] '

* REFERENCE
PSRM: manual pp 6.'7

.-
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*GNUM
*QDAT 1989/09/06
tFAC- 225
*RTYP TEST

.

t E X L '> S l
;* E ). fit 4R SILK. D.

40 VAL- 1.5
i tSEC I

tKA
tOUESTION 4

.According'to the Personal Safety and Rad.istion Monitorino manual, !.WHAT'are the THREE aspects of . shielding the. reactor?
'

5xAN5WER
!

1. 51cw down fast neutrons [0.S] 1

J. C -ia tu r in a the slowed down ntautrons [0.31 l)
|. Atti.nuating all forms of ganima radiction [0.S1

JREFERENCE
PSRM_ manual, p 2- 1
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4GNUM
A4GD T- 1989/09/06'

*FAC 203 .

tRTYP TEST ~
*EXLV S
tEXMNR' SILK. D.
*QVAL 1.S
T SEC --- I
*KA:
*GUESTION
HOW (quentitativelv) will dose chance 11 each variable which
'affects an individual's dosace were doubled? Consider each
-separately.

* ANSWER'
Time: Dosage wl)1 double [0,51
Distance Dosage will decrease by 4 [0.S]
Shieldina: Dosaae will decrease exponentially [0.S]

= *REFEF,ENCE
PSRM manual, p2

,
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*FACL -225 .,

-ItRTYP . TEST-
:4EXLV S .

]f*EXMNR- SILK, D.
i*QVAL'- 1.0

|{I*SEC I
tkA

4tGUESTION.
,

f
WHICH ONE of,the isotopes listed bslow is the-most commonly jexpected = airborne radioactive effluent produced at the RPI
resttor?i -5

|
1

-e. N-16' 3

}|b.- I-131
c .- Ar-41-

f-d. H-3
4

e. Ho- 4 .
..

|i
'

* ANSWER- )
.c. [1.03

j
J

* REFERENCE .)
iSER Sect 11.3- - -)
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* QUESTION. '

>

[ '' , If a, radioactive. release.were to. occur from-the RPI' facility.,

t *_ ' :.WHICH DNE.of tho . directions?lluted would be the MOST Jikelv' k ., . ; dirM tacn the. relukse. Would; rio .mccordina to meteorolooical. data'?
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* UNUM
4GDAT 1989/09/06
*FAC 225
*RTYP TEST
4EXLV S
*EXMNR SILK. D.
40 VAL 1.0

' *SEC J
ti:4

* QUESTION

WHICH ONE of the followina reactivity coefficients has a peak
. positive value near t hra ini d a >:i a l core position es per-the Plant
Data?

.n . T1oderator Temperature Cont 11cir n t
'c . Baron Coetticient

? .. e l Ternperature Coef fic2 entc. !

d. s' aid Conf ficient

* ANSWER
d. [1.O]

* REFERENCE
Plant Data, Fig 11

,

9
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!4 TID M - 1989/09/06

.

4FAC 225
4RTYP TEST' i
*EXLV S
*EXMNR SILK, D.
*GVAL 3.0 I,

*SEC J
2VA
4 QUESTION

Ur.ino Finure.1 from Gamma and Neutron Dosametry for the RPI
I
t

tritical Facility and the derionated positions listed below.
-14nswer t".e ic11owing questions by selecting DNE position per

quusttien.
3

f
>' '

'/ I . 16.

II. 4 VII. 17
JII. O VIII. j9

{IV. 14 IX. 21 1V. ib X '. 24

6 JAMa. WHICH is the hottest spot outside the reactor wh1Te the
reactor is at full power? j

b. WHICH is the hottest spot when the reactor is shutdown?
t. WHICH is the hottest spot in the reactor building when the

reactor is at full power? '

4 ANSWER
a. IX (1.0)

f
'

b. VII (1.0)
c. W [1.03 {

.(
,

tREFERENCE
Camma and Neutrc~ asimetrv for the RPI Critical F ac .i l i t y
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4ONUM
tODAT 1989/09/U6
4FAC 22S ,

{*RTYP TEST
JEXLV S
4EXMNR SILK..D.
*QVAL 3.5

jiSEC J
l

4KA
|*GUESTION

MATCH the Interlocks. COLUMN B, to the Actions that w.111 result
if the anterlock is not saticf.ted. COLUMN A.

COLUMN A COLUMN D

Action Interlock

e. . Prevent control rod motion 1. Peeittor console key"ON"
b. Ctops water till 2. Reactor period 15 sec
c. Reactor GCRAM 3. Neutron Flu >t 2 CPS

4. Failure of 400 cycle synchro |
power supply

S. Failure of line voltage to
,

recorders
6. Moderator-Reflector water

1111 "ON"
7. Water level in reactor tank

10 + c r - 1" above core top
(grid '

*. ANSWER '

a. 2 3, 4. 3 6
b. 7
c. 1 [0.5 pts each]

* REFERENCE
15 Table 2 I

.
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n , .

~

MDA JWHICH ofdhey1ollowing safety channels canK be bypassed?- - More; -
e

.

' '
.

- '

% ' ;"thani one response > may'_bef required. ~
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aONUM
AQDAT 1989/09/06.
*FAC 225
4RTYP TEST
*EXLV S,.

VEXMNR S I Ll:. . D.
AQVAL 1.0
*SEC J
4KA
40UESTION
Lintco below are components as depicted on the Uontrol
Instrumentation Dlock Disoram.

'

'. t. m ritt.nic Ar.d %r.iod Amp e. :cor I n t er l oc i:

2. 2.olenoid interrupt Circuit '. Dump avpass,l.ov Swatch
3, tac tor );ev Gas tch 3. tsCRAM Owitch.

4. 3 CRAM. Button 9. Relew to Magnet Power
3. Intermediete Amp and SCRAl1 Pelays Cupply

From the sequences listed below. CHOOSE the ONE sequence that
l'EST places the components in order from the A/C power supply to
the control rod maanetic clutches,

a. 3. 4, 2. 1, 6, S

b. J. 6, 4, 9, 2, 9
6, 7, 4,.9, 8"c. ..

d. .4 ?. , 1. 5, 2, a3

e. '4 6, 7. 2, 8, S

'tANSWER
b. [1.C]

* REFERENCE
Control Instrumentation Bloci: Disaram

awoG-_ . ----
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4QNUM
*ODAT 2989/09/06 '

*FAC 225
tRTYP TEST

- 4EXLV S
1EXNNR SILK. D.
*QVAL 1.S
f fiEC 'J

*k4
* QUESTION

Folicwino a reetter SCl<AM. WHAT THREE conditions Inust bre niet
[p, prior to stArtina up the reactor?
R
V: tANSWER

1. Cautie of SCRAM hits bes>n det ermined [0.51Cause o( SCRAli corrected [0.51 ' + -
..

' " . Dvs tem r eturned to the startup condition (0.51.

3 REF r!F,El.";E
SCRAM Recovery

.

WSW Wh%n-- ^. , - -
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1

4QNUM
LODAT 1989/09/06
1FAC 225
4RTYP TEST
*EXLV G
t E Xt1NR SILL,'D.
*QVAL' 1.0

,

4SEC J
*l:A

40UESTION
A reactor period ot.

. _ . , ,_. , (CHOOSE ONE from below) should
not be suste2ned and calls for rod insertion,

a. Infinity
b. - 13 wc on d t,
g. Lens .:han 0:0 seconds
ti . 45 seconds
n. 60 nocondn

* ANSWER
c. [1.03

* REFERENCE
Opt? ra ti nc1 Procedures. step 3
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,P e
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* GNUP1

JODAT 3989/09/06
4FAC 225
(RTYF TEST

-ACXLV S
*EXMNP SILK. D.
*GVAL 1.5
4EEC J,

tV4
* QUES T I D''l

WH4f are THREE ind.1 cations or conditatnn Der Operatano Procedures
that ttw operater can avaluate to deterinine it tha Kof+ of *; h e
,nacter iw ci r as t e r t hSt. or equal to j.0?

>(aRSWER

j, Doult14 e rector petriad Jitter rod mo t .t on la ctopped
' , .

J. N+eutron l ed v o l or period are not affected bv re-insertion and
removal of the source
l.,un>to period et i to r 3 uri motion h i$ s stopped and t ou r c e- 15

.

removed
[0.5 pts each]

tREFERENCE
Operatino Proceduras steps 4 5, 6.

.-m'
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' t Of JUPI

tDDAT' 1909/O'?/06
1FAC 025
tRTYP TEST
*EXLV. S.
LEXMNR SILK. D.
tQVAL 1.0

.*$EC J
tV4
*QUERTION
Durina a startup four. control rods may be withdrawn

"

ci rnul t aneous 1v if ICH005E the DNE T.EGT rmspoase ) :

a. . Ist f 13 arr?ater than O . 7?
b. ?nrmissico 30 ornnted from the 5dnior Opa.rator on dutv

. .o ider no conht.acn diav four roda ute wathdrawn tsi mul t.an eou s ly>

J. Tha ~100 ccunt ruta in terlock is t:vpasned
c. Rat.trce e,hannel hon .increated by more thar, one decado i ro.n the

chu tdct.in a andi t :.cn
P. Sout t e c hsnnel has increated by lets than on0 dPCade trom the

shutdown condition

* ANSWER
:- F -f, C1.O]

* REFERENCE
Operating Procedure step i4

,'
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Am8@ 71 - 7;
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)4-:.-

1,

$ ONLil1
$ 0L' AT 1989/09/06
AFAC 220 '

tRTYP TEST
4RXLV 3
1EX Mf 'R SILK. D.
4QVAL 1.0
TSEC~ J }
*KA
*OL!FSTION

hlhj le ca eci:ina the Solenca d interrupt Circuit pararneters durina
the pre-startup procedure. CHOOSE the ONE f re t et n+r anierer : that
PEST- iest ; f oe s. the normal paa a.s t er indic+tions.

.::cn t ro l Pcc Guino V,v l ue
+ i; ' o l i s LC olta .aleno2d CurrintlmS)dolenaid Current [m4)s

'OO-?"O 100-120 ;:5-50 DC-?D.. '

3 L. 100-120 "0-75 90-110 90-11a.

;, .a> - ; a 100-110 i00-120 100 - j *:. O
d. J00-120 100-120 50-75 90-110
e. 100 -- t 20 16-1G '.00-120 25-60 t

i

*ANGWER
d. LL.03 I

GEFERENCE
Startup Procedure sten 13

<

|
9

;
,

l

)

i

!

l:L

kn.au w - --- '
i
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f c.
,t

: r ONUl1
tDDAT 1989/09/06
4FAC 22S
tRTYF TEST
e CXiW 3
w E x t1NR SILT. . D.
*LlVAL 1.O
A9EC J
RA
f oiEST ION
IMICH DNE of the tollowino .ts andacative * hat a Major ttuclear
incident has occurrtic?

a, ih r e e cu rwe y en.:< E r m: c eed o 50 mRom/.ar.

ti , 2n r9 c :n trc l rod ila t, incert on o ECR(ah
4 ter Isakt.ae t ui s x c C r r ed,

-d F i t r> 116 t. ho reec. t or buildinn
+.: . R. a c c '; c r poue.-r opil es to .I S O'/. o f Tul] gower

icNSWER
a. E1.03

tREFERENCE
hergency Procedure. 7.5.5, Radiation Emerocency j

|
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wek u%sw - A n--- '~'
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4
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* Q Nt.lM

4GDAT :19Ao/<4 /e;c.

tFAC 225
iSTYP TEST
(CALV S

'

J E ) (1NR EILU. '.-
4QVAL 1.0
'fSEC J
WA
+G!UEGTIDN

4HICH ONE of the tallowino parametmrt is not directiv rr.oaturred at
the RP) facilatv?

> . . Air ht-in c.o ra t u r e ,i n s i d e the reactor " con
L. Kn ctr.r cool.4nt Praineraturoz

2. . I t ate 1 L --i niDl t & i.e r ( i ,
o. f5rtscu141r> act1/2ty t r. the reactor racin
.. . i?-u t + o r t ani. ; e+ t..

A /.N ALJER
[1.01-

tREFERENCE
SER pp 7 - 3 ., 7-4

hJ AeWYA?M % -- a
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tg < ,-.
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)

tGijUti

'tODAT 1989/09/06
;4FAC 225
4RTYP 'TEET
4ExLv- 1

>A E xt1NR - GILK, D.
40 VAL 1.0
4SEC J-

.*KA.
40UESTION'-

WHICH OtlE c1 the Tollowino is not correct for the ventslation'
'

'

uvs t e.!m ?
..

a, 'tJa t'.1 r s i Ci rcul a tion LvpH
b. Singje 'sent to outsidtt statt 7

- . - Yc:U A bped- &vith aross par ticulata And dust.711rer
d. Reactor room anc control room sharrt COmmCh VGntilat1Cn SVGtem

r;omptnents

4 ANSWER
d. [1.0) .3

* REFERENCE
-SER p 9-?

tend

I
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,
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4 0tJUM
*OLAT 1989/Q9/06
t FriC 225
1RTYP TEST

.- (E x L V s
4 F;X t1NR SILK, p.

*UVAL 2.0
4DEC 1.

it ).m
10UEST3CN
In accordance w2th.the Fuel Hand l ino Prcatedu re , c a r r. niu s t be
taken to. prevent contact between the fuel J. n d c ha r n c. h i o e t s
c a.r a a n.1 uel I r arnsf t **. i.1 ST F OU.7 <,t.(c h c ib; et t t ,

.UWER4 d' '

~' 0 + 1 0 t m : t r:h t.1 na
'

>'In t : ' O l s 'Od cap eui v,etn b l i e s
| Et2 t ' ?, r'' C..') *iQurt p pig
5 'n 1 ;^ i '' s [ ..U f) po r t E C' 5 p 1. n e$ e.c h i

4FWFERENCE
Cptratana Procedure. Fuel Handling '
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iDNUM
4GDAT 19CC/09/14
4F6C 225
(RT /P TEST
3 E ll.V G
4 E XM!jP 5ILE. D.
t WVAl. 2.5--

te;CC k
tLa

b- . 4QUECT1CN
#

:n accordance with rechnical Soc t.112 c ir t a on e , WH4T at <ic en t '> the
chrue "'''E ACT OR 3ECl.? RED "'' '

i nf LWFn
l't t I ! * ! > rt O r t :t C n ci ix 1 1 CDntrOJ l ' *.d t hAL ; ee'1 3ri1,ed ( f s, 1
he c neoJp r ev 1.5 r e'tr o ved [u.b]J. =

i
,

No Amrc, tion in proaroEt Wh) c h :) no o j ves mova nri 1 vet o i enien t s l. , ,

in n.; ,eoc4cr m ua to.n3. ue inwruon or removai at
.: r. 0 ; vi t y, r e n.;, the ~nactor ,ae el [' ,%). ec c on t.rc i roJ

m.aintenente [0.b] '

WREFERENCE
fa n 1-2
<
E

f
M

-i

<

?
r

F L
e
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c
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e
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c.

i

M

1

7

L

l-

k

to

Awwu +% %wme .jm - w., - * + . ~ ~ -- - " ~*/



mt sr ?

''
,,

'"

.t

4

* GNul1
(GDAT .1989/09/06-
4FAC 2' D2
4RTYP TECT
4EXLV S
2EXMNR SILK. L.
# 0VI4L 1.0
tSEC K
tKA
*GUESTION

In Accordence with the Fuel Handlino Procedure, fuel trAnsiers
from the Vault require the direct control of the
(CHOD' E ONE. ) . . . , _ . _ . _ , , , , , . _ .d,,

4. Radiation Safety Officer
5, . ' f h.4 f r m ari o f the Nuclear Encint:62ra no Department
c. Director oT fiPI Critical Facility
d. R.; actor dupervisor
3. %alth Phvnicist

'lANSWER:

d. (1.O]

RREFERENCE
Operatano Procedure, Fuel Handling
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iL az u +-; _ -
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*0NUM
'4QDAT 1989/09/06
AFAC 22"
*RTYP TEc3T
*EXLV S
* E x r1NR GILK. D.
*QVAL - 1. 0
tSEC E

i *k4
4OUESTION

10H Y le the normal moderator-reflector water level o1 the reactorestab11Ehed at not greator than 10 inches above the top grid of
.the c o rp ~'

* ANSWER

To .>wwure '' hat the waiter duinn will antroduce neoatm e rreactivaty
within the tirae assumed in the safety analysis [1.0)
1 REFERENCE
TS p 3-4

c.
.
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, e t ,- . s

:d

6

'14".

' -
* C;NUM

'

-

' ! ''' tGDAT 1989/09/06'

4FAC 22b
tRTYP TEST'' ' '
JEXLV s
*ExhNR SILK. D.

'40 VAL 1.0
*SEC K

,

2 *K4
10UESTION

F

in accordance with the Fuel Handlano Procedure. all tuel handlinoWill be accomplichod under the ruperv1Gion of the
- fCHODEC '?NE.) . . , _ . .

A, erator on' duty
enit,r c.pera t or on :1u t y'

.

c. hea~Ath Physicist
d. Aadiataon. Safety Of12cer
a. FMm;;or Gupervisor

RANSWER
- t; . [1.02

* REFERENCE
Opera ting Procedure. Fuel Handling

.
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m N!)M
4DDAT l'704/09/06
4FAC J25
*RTYP TEST

s, SEXLV 5
/ E > t1NR SILK. D.

..

tGVAL 1.5
tSEC K
O .' 4

90UEGTION
in accordance wit.h Technical Spetiti 4tions, WHAT ere the
condit. tons that e><1st when the re or is con ssidern a to be I.
oprire t ina ? j

y
i

iANUWER
:o, tral rodA n:S t in wr t i d [, s , "i J and tne rractor rst mue r; t a c al
by ,.u Ic.autt 2.66 [0 b]

|,/! fg
[ .'r i; ore 7,,t e l - I g g, tg Josded 2n ing care [O,D]

'"'o w enence
TG p .1 -2

,

QgkOCO !
|

|

|

l
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k
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i
'd
3

1
s

!
1
1

Il

l

|
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$DNUM
tODAT 1999/09/06
*FAC 22B
*RTYP TEST
4 E )'L'/ S
JEXhNR 5 ILK. D.
tOVAL 1.0
*EEC fi

4KA
* QUESTION

In accordance with the Fuel 14andlino Procedure. WHAT rnuri t be
po r t o r rned by fuel hand 19t's before proceedino toith the transter?

TAN'fWER
S.ir vev t. ho e rfm i O . :. ) r.ci d tbe i t ut 1 ( -|' . "i l.

* l' EF U 6E ldCE
O cni t a t a n g Precedure. Fuel Hand l i ria

.>
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e lfM( IM

-iOCAT 2989/09/06
3 F t.,C 223
tRTYP TECT
CEXLV S
4ErMNR SILK, D,
4GVAL 1.0
*SEC k
tK4.

40UESTION

WHICH TWO of the deslan teature's l i n t ted below have t he. Drimarvfunction of ensurina that i1 the f tiel rtorane ,sult ."9rm t11:tects apacity J,nd ;wre t o no c o:r.p] e tel v 7loodtd * net thn '

:;;n t l aura t ion unuld dict %c on.m c r i t i c a '8 '

Pc,mstt :a i + h.e a i a co u .12 ans.

h, .'o r o n J. .! r. ed i .t a l l -+ surroundina the vault
c. '' o ciiT, i ui: rnetal bc li ed to the 1 rmae tn persllel rows
d. Poor n e u t r c:n re t lerc ti ve propertioE of t 'ne reiniorcLd concrete
e. Critica11ty monitor

4 ANSWER
a. [0.53 and c. [0,5)

4 REFERENCE
SER p'6-1
.T 3 . ;. 3 - 2
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(Wf'' E$QNUMf ''
, .I# Tn -

:
.

..W , ?*QDAT;- 1989/09/06:t

f p. M , M F A C H 225:
^ '

-

' '%

' , #sM , '._ ;*RTYP1 . TEST - ' ' "
:,

.
, ~w > '

a yy y t i 4EXLVi- ,.S
.. _ '. .

,F._Mi
'

',)
.

''*EXMNR{ ' 1 SILK 1 D ~
' '

-

, ..

;,1 M 1 ~Wl,f 4" y*QVAL1 ,
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MRJ
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z. m s

;1*KAn, .
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, y, , 'w'a " '
u. ;* QUESTION "
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M, 1 IWHICHL ONE.5cf ~ f o11oWingis. .the maximum- cobk excess Jreaci;1dity : #W
wn m -- zllmit?,' ,>'

' " 1-4

ge .m J*m 1 -,Ni _ 4 , a
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*FAC' '225:
*RTYP TEST

._' *EXLV S
*EXMNR- SILK, D.
*QVAL 1.0
.tSEC" L,

*KA
.* QUESTION

In'accordance with.the Emergency Plan, WHO does the operatina
-Staff' call in the occurrence'of.an Abnormal Event?- (CHOOSE ONE.)
a.- Radiation Eatety 0fficer

~

b. Facility Supervisor
c. . Facility Director
d. Campus Security
a. -Health. Physics

* ANSWER
b. Ci.03

* REFERENCE
Emeroency Plan Fiqure .1
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*QNUM
*QDAT 1989/09/06

.*FAC 22S
*RTYP TEST
*EXLV S
*EXMNR' SILK, D.
* OVAL '1.0
*SEC L
*KA
* QUESTION
L.isted:below are the Emergency Priorities as stated in'thes

Emeraency Procedures..*

-1. En t.en t of damaae to RCF and equipment should be minimized-
-2. Procedures.be complete but simolo-

' Hin.ian Safety.

4. *'revent spread of. hazards associated with accident concitions

b1HICH ONE. set of Priorities listed below is in the. order of
highest.to lowest priority?

a. 3, 1, 4, 2
b. 3, 4, 1, 2
c. 4., 3,'2,-1
d. 1, 3, 4, ~2

e. 4, 3 '1, 2

* ANSWER
b.- [1.O]

* REFERENCE
Emeraency Procedure p 3
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*QNUM
*QDAT 1989/09/06,

tFAC 225
*RTYF~ TEST
*EXLV S
*EXMNR S I LK' . D.
*QVAL 1.0
'tSEC L ()g. g ' <*KA
'* QUESTION.

.

WHAT are the safety limits? (CHOOSE-ONE.)

Max
Min TankPower Intearated Hin Flu:t LevelLevel Power Period Level (Inches above-(Watts) (KW-hr) (Sec) (CPS) top prid)

a.. L'3 5 ' '200 2 5 10
b. 270 200 S 2 -

c. :135 -
S 2 10d. 270' 200 - - -

e. 270 200 'fD- -

~f . 135 S- 2 -

--

* ANSWER
- d. [1.O]

* REFERENCE
TS Section 2.0

1
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. 40NUM
*QDAT- 1989/09/06
4FAC 225
*RTYP TEST
*EXLV S
*EXMNR SILK. D.
(QVAL 1.0.
ASEC -L
tKA
4 QUESTION
Substantive changes to procedures required by Technical.
Specifications shall be made only with the prior approval of the

(CHOOSE ONE.)_._

a. ' Operations Supervisor
b. Fec.111tv Director
c: . Chairman of the NSRB
d. NSRB

Radiation Satoty Officerw,

- f. NRC

* ANSWER
d. [ 1. O ] ''

' * REFERENCE
TS 6.2

,
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4GNUM
'*QDAT- 1989/09/06 f

1*FAC- 225
|=*RTYP . TEST

, e -*EXLV S'
*EXMNR ~ SILK. D.
40 VAL : 1. 0

'!*SEC L'
= *KA

'f'

* QUESTION '

' }{Temporary.nonsubstantive changes to procedures may be made with
t.ho approval of the __

_ . . (CHOOSE ONE.)
{

.

a. Operations Supervisor 'f
t

-b. .The operator at the console
Ic. Feellity Director
{<J . NSRB
2

os . Radiation Safety Officer :(
f. . Senior: operator on duty l"

5

* ANSWER '

u.-[1.0]
-

'* REFERENCE
-)

4

rS 6.2

1
.i

h
1
1

9
i
I
i

|'

4
1

!
!

1

i
!

|
t

1

!.

.1
j

I
a
]

h

4
1_ __ _ _ _ __ a



. ;.s pei smnq r;. mv e :- m,

;

)[;*T ~ *.
.-, . .

.

;.
,~

-

i

I

< . , .

*QNUM . |
..

a *QDAT- 1989/09/06
~ *FAC 225,

ARTYP TEST'
. *EXLV .S

:,!*EXMNR~ SILK. D.
A- -*QVAL.- 1.0

f*SEC L
*KA. i
* QUESTION .],

WHAT actions shal.1 be performed in the event of-a satety 1imit,

violation? .f
,!

* ANSWER Li
cl' . Shutdown the reactor

-k2. Natify-RCF manacement
3. Notity NRC
4. Prepare a safety limit violation report
* REFERENCE

'

TS 6.4.1
q
. .(

'

!
-<
.-

.,

i

!

!
q

!
l
;

'4
!

s
!
4

I
;

3

;

d

,

, W
bh.&-



g w ggyp_en:; W':pt | b , , Nn. . . .
-. w"> =g':~ a ; ::. ~

n~.* % ::+;:n -|?' Qi?;
_ .

g v ,!c
, '.

' ' .: -. >> '
^

' '' ' '

:'1
M7?iQfp

g s,W ', ' ~ ' E -[
'

">t. '' U "
.

|'

':' T @; i ''

iT
+

4. .:3,-
- ' , - , '.

-

ti

q:_gg: y'|G?r
"4

''..:.p. . -

e +

r .ty w L.,g; tjg;. g .;J n;p + pa o :. " ,.
3 m. -

' , ",
_

i
-

s va
4, r

._ , . _

..

s mpy _a. :12
r u. r.

- @3 v
a

a s ~3 .,
,-j ,

~ ;

%w%3 = M; Q'bKg--
,mJ -t y& _. 'g' - <!nv

- - - - _ -

t
n " u#_g+1f

. , +
.

4 ,
--

,

u t: ... -

, ,
'' ,

M OFm '|b.< ' q.
..

,

n9m; :ss- ' .a -- . ~- ,,

Q!Cf| M&-: ' jj *-
<

.' -

_ ,,

pg y e, ': t' - ,
_

1
4 , e

('p.f *pn6%< , . ' . + ~ i r
+

.

4

~u ~ L +u
1 # d

wr 1.
-

,
,,

4:y
a:.; - .

.

, a

W: '; ..;., .*QNUM;
. _ . . _ _ ,

. .
.

' .

Qg ;*QDATJ $1789/09/06$
- > ~ , ,,

..;
''

,
-

-E*FAC-2. V c225s %.
i

-

o,-

W ...y;f |tRTYPH,
/> (TESTg ''

, n -.. , j * E X L W ,. S . . .
, m.,~, a " '

, m - -

,

fge'.*J M.EXMNR?
i _j* :SILKFD;l' , . ,

W ug *QVAL-i . .t3;OT 1
,a,

s*SEC: ,L., _
_

yI( >npa < >

-

't--.. ..

,M. W ttKA:.
. .. ., a .3' ' * s -
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'_x r a-

, , %;w. ., ;According tolTechnica,liSpecification%3.3b Radiation Monitoring, .
-,

'

if i ,(WHAT';isstheSminimum complementc f; radiation monitoring 7 equipment-o
% i b 'frequiredSto|befoperating,fordreactor~ operation?,

.

.qy ,$[ **~ANSW$R MN
... , , .

'
& ~

' ' 1,2, g' - 5n .

1'.o; & it b i.-y aw v.ec wr- aya M [0.5] a
gi'm ?2.9AreaVg'ammaWmonitioring systemLfor'p :p w ?ControlkroomT[0.'5]' .

:vaul t - [ 0. S ] - (.

..

' dg Jy 4,%. [.-

:

MA _ , Reactorfioo'm near fuel. -

M s* Reac torf ' room T( high Elevel . monitor). .[0. S]
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'' .. >Reactordroom window [0.5],.

/ 03.(Psrticulateiactivitpfmonitorffor reactor: room'[0.5]
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Attachment 2

NRC Changes to the Written Examination

Question No.. Change / Reason

As appropriate The candidates were informed that where the words " fuel
element (s)" appear to replace them with the words " fuel
pin (s)" because the reference material was not clear as to
which (elements or pins) is used in the core.

H.10 The candidates were informed that choice c, was changed
to 1.2 1 instead of 1 1 1 to correct a typographical
error.

I.12.b The candidates were informed to answer the question in
accordance with the RPI Personal External Exposure proce-,

dure to elicit the desired response.

J.02.a The candidates were informed to answer the question in
regard to the reactor building instead of the. reactor to
clarify the question.

J.02.c The answer was changed to "VII" to correct the answer key.

J.10 The candidates were informed that the currents were in
units of milli-amps.

K.03 Since the question coulr; be interpreted in more than one
way, it has been deleted.

K.12 The question was deletad because the figure of the core
map is no longer app 1', cable. The reference material was

' not clear as to what type of fuel is presently used in the
Core.

K.14 The question was deleted because it required detailed
memorization of a Techr.ical Specification related to an
infrequent evolution.

.K.15 The candidates were informed to change the word "0NE"~to
"TWO" to elicit the desired responses.

L.08 Answer 5 was changed to $0.60 instead of $0.70 to correct a
typographical error.

L.09 The ouestion was deleted because there was no correct
rJiswer prodded as a choice.

.- -_ _ - ____ _- - _ __ _. -__ __ - _ - - _ _ _ - _ _ _ _
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L.13- Will require in the answer " Portable detectors shall be
provided" and mention must be made of the requirement of a*

''4 criticality monitor or that the reactor room area monitor
near the fuel vault doubles as the criticality monitor.
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Figure 1. PIPING DIA' GRAM. Critical Facility at RPI.
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