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Results: One reactor operator and four senior reactor operator candidates
passed the examinations.
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REPORTS DETAILS

1. Examiners

T. D. Reidinger - NRC
R. E. Schreiber - PNL

N/A
3. Exit Meeting

An exit meeting was held following the examinations with the examiners
and facility representatives. The examiners expressed concerns in the
areas of simulator initialization conditions, weakness in the candidates
knowledge of electricity and electrical systems, certification of control
switch alignment and surveillance documentation.



PRAIRIE ISLAND

Operatour and Senior Operator Examination
Comments and Resolutions
Question 5.02
Part C - Revision 77 to Technical Specifications (attached) has revised
limits for DNBR; 1.30 for Exxon fuel and 1.17 for Westinghouse fuel.
Either answer should be acceptable.

Examiners Comment

The answer is acceptable. The examiner, however, notes that the Technical
Specifications received with the examination reference material did not
reflect this revision.

Question 5.06

Answer (C) should also be included as a correct response since above the
point of adding heat, any change in moderator temperature also causes a
change in fuel temperature which is part of the isothermal temperature
coefficient. (This answer was included as a correct response on the March
26, 1985 Prairie Island exam.)

Exeminers Comment

The answer is acceptable. The facility has since presented additional
date after the examination to support their answer.

Question 5.10

A discussion that includes a reactor trip at 10% power due to power
overshoot should also be an acceptable answer.

Examiners Comment

Answer is acceptable although no reference material or data was presented
for the position.

Question 5.11

By the exam, the question is worth one point, yet the key states each of
the four answers is worth .4 each. Each answer should be worth .25.

Examiners Comment

Notes concern and revised answer key points,



-

Part a. of the question is worth .5 points on the key. Part b. is worth
1.0 point on the exam and 0.5 on the key.

Examiners Comment

Notes concern and revised answer key points.

Question 7.02

In addition to the two answers in the key, the Background Information for
Status Trees (attached) provides additional cases for monitoring the
status trees.

" Provide direct operator guidance in those rare events that go beyond
the design basis of the gngineered Safeguards Systems and the E, ES

and ECA series procedures.

Periodic monitoring of the trees to evaluate Critical Safety

Function Status during normal operation.

Examiners Comment

Will accept the answer presented in paragraph 1, but will not accept
paragraph 2 answer. The data presented by the utility, however, for the
second paragraph will be accepted.

. General surveillance under all sets of unusual or abnormal conditions
that can lead to or 1 'sult from initiation of reactor trip or safety
injection.

The examiner notes the interpretative difference between the stated
position of the utility and the data presented to support the answer.

Question 7.08

Part b - Since no reference was provided on this question, several other
shutdown margins are also correct in references other that that listed in
the key. Be Technical Specifications, in cold shutdown - 1%, By
Technical Specification Figure 3-10 - 1% to 2%. Any of these responses
should receive full credit.

- -

The reference was stated in the question (Startup Procedure C1.2), which
specifies 3% shutdown margin,

However, the examiner will accept the answer provided by the utility,



Key defines adverse containment as 10E04 R/hr. Per the reference, this
should be 1E04 R/hr.

—————

The typographical error was corrected as it should have read 10*4 R/hr.
Question 7.16

Question asks for three actions required if criticality not achieved

within +750 pcm of the predicted rod position. Fer the reference, rods
should be inserted to bring the reactor subcritical, recompute the ECC,
determine and correct the discrepancy, if discrepancy cannot be determined,
insert control rods to the bottom of the core, borabe to the Xenon-free,
hot shutdown boron concentration and contact Nuclear Engineer. Responses
which include these steps should be given full credit.

Examiner Comment

Will accept the first half of answer. The second half of the answer is
the key presented in the examination. The examiner notes that the utility
was advised of the additional data that was inadvertently omitted from

the examination key prior to the receipt of the utility comments.

Question &.06

In addition to not being able to delegate recommendation of offsite
protective actions, per F3-12 (attached), the Emergency Director cannot
delegate authorizing excess radiation exposures. This response should be
given full credit,

Accepted.
Question 6,04

Due to a recent design change, the "L" signed for 21 BAST has been changed
from 10% to 4%, (Setpoint change request attached.) This response should
also be acceptable.

Examiners Comment

Accepted.
Question 6.13

Per the reference, steam line isolation on an affected steam line will
also occur due to high-high steam flow plus safety injection. This
response should also be accepted.



-

Accepted.
Question 6.15

Part c. of the question asks for six conditions which will actuate the
20/ET backup solenoid. Per pages 9 and 10 of B23, in 1ddition to the six
conditions in the key, the 20/ET backup solenoid will actuate due to:

Main transformer lockout relays tripped
Auxiliary transformer lockout relays tripped
Either main steam isolation valve closed
Safety injection

© o 0 o

These should be included as correct answers.

Exeaminers Comment

Accepted.
Question 6.05

Part b. of the question asks for two reasons for the valves being closed
during cold shutdown. Per the key and the reference, there is only one
reason, over-pressurization of the RCS. The additional two answers are
methods of over-pressurization. Full credit should be given for over-
pressurization,

Examiner Comment

The question asked for two reasons for the valves being closed during cold
shutdown. The two reasons being over-pressurization of the RCS by valve
leakage and over-gressurization of the RCS by the high discharge pressure
of the SI pump. There are two possible sources of over-pressurization of

the RCS, through the loop isolation valves and reactor vessel injection
isolation valves,

However the examiner will accept the generic version of the answer key of
"over-pressurization of the RCS."

Question 1.01

The reference quoted does not support this question. Several other
factors not listed can also affect core reactivity, e.g., fuel enrichment,
core loading pattern, If these are adequately explained credit should be
given. The explanation for soluble boron control "prevents excessively
negative MTC at BOL" is not a reason for why boron is used, it is an
undesirable side effect. The explanation of gadolinium states it acts

like @ burnable poison which is said to flatten flux distribution and
reduce boron needed., These are both true. However, question 1.07 states
reason for mixing gadolinium in the fuel 1s to hold down excess reactivity.
Any of these explanations should be valid for both questions.



Examiner Comment

The examiner notes the facility's concern.

Question 1.03
Key requires answer to be within 5 steps. Smallest scale division for
rod height is 40 steps, accuracy required should be :20 steps (one-half
scale division).

Exeminer Comment
Not accepted.

-

Key states one of reasons for rod insertion limits is to provide suitable
axial flux distribution. Per the reference, the reason is to assure
meeting power distribution limits (i.e., hot channel factors).

Accepted
Question 1.14

Key specifies an answer range that is less than one-half a scale division.
Should accept a larger range of answer (e.g. 285-305°F).

Examiner Comment

Not accepted.
Question 2,02

Question specified listing of components. During exam, the proctor
authorized circling items on drawing which should be acceptable.

Examiner Comment

Notes comment

Question 2,04

Question does not specify how many responses are required. Credit should
be given for tracing back to an initiating signal, even though 10 inputs
may not be indicated.

Examiner Comment

Not accepted,



Question 2.05

Part of a question asks for four sources of power to the Rod Control power
cabinets. Per the reference, the answers provided are "control” power
supplies. Acceptable answers should also include the 70 VDC and 120 VDC

power supplies.

Examiner Comment

Disagree, no reference, answer will not be revised.

Question 2.11
Answer is correct in general terms. However, there are two cross-connect
flowpaths upstream of the air dryers through MV-32318 and CP-40-7
(reference drawing B34-2) in addition to the downstream flow path through
SA-12-18 and SA-12-19. These should be acceptable answers.

Examiners Comment
Accepted.

Question 2.13

Reducing general corrosion by reducing free oxygen is the function of
hydrogen gas addition to VCT. Suppressing the formation of nitric acid is
a by-product of this reaction. Hcintainin? 15 psig in VCT should not be
required for either hydrogen or nitrogen since any gas could also serve
this purpose.

Exeminers Comment
Examiner notes concern,
Question 3.02

Answer key should also accept the "load rejection" signal which is
necessary to arm steam dump, reference drawing B7-8.

Examiner Comment

Accepted.
Question 3.09

Question says to "identify" potential sources of inadvertent dilution.
Listing of sources should be acceptable in addition to marking drawing.
In addition, there are two separate paths for Reactor Makeup, through
blender and through chem mix tank. Both paths should be acceptable.
Also, a likely source of an inadvertent dilution is placing a new mixed
bed demin in service that is not saturated,

Examiner Comment *

Accepted.



Question 3.16a

Key should alsc accept control room hydrogen concentration indicator
decreasing as a readout available to determine if recombiner is working.

Question 4.06

In addition to the answers in the key, the response of Tavg to an attempt
to move the rod would distinguish RPI failure and stuck RCCA (reference
C-6, p.8). From the key it appears the candidate must supply one response
for a failed RPI and one response for stuck rod. Any two answers should

e S PN AR ke B B Mty

Examiner Comment

Accepted.
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are indicated in parentheses after the question. The passing grade requires
at least 70% in each category and a final grade of at least 80%. Examination
papers will be picked up six (6) hours after the examination starts.

Category % of Candidate's % of

Value Total Score Cat. Value Category

25 25 1. Principles of Nuclear
Power Plant Operation,
Thermodynamics, Heat
Transfer and Fluid Flow

25 25 2. Plant Design Including
Safety and Emergency
Systems

25 25 3. Instruments and Controls

25 25 4, Procedufés - Normal,
Abnormal, Emergency and
Radiological Control

100 TOTALS

Final Grade X

A1l work done on this examination is my own. I have neither given nor received
aid.

Candidate's Signature
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Page 1 Prairie Island
May 20, 1986

Points
Available

1.0 P. aciples of Nuclear Power Plant Operation, Tharmodynamics,

Heat Transfer and Fiuid Flow (25.0)
QUESTION 1.01

List four (4) major means by which reactivity is controlled or

altered in the core. Explain why each method is used or how

it functions if not under direct operator control. (4.0)

ANSWER 1,01

1. Control rods. Allows large reactivity changes in short time
periods. They are used to ensure enough negative reactivity
can be inserted into the core to maintain minimum shutdown
margin.

2. Soluble boron. Allows operation with minimum rod insertion
to perturb axial flux distribution. Prevents excessively
negative moderator temperature coefficient at the beginning
of core life.

3. Coolant temperature. The negative Moderator Temperature
Coefficient provides an inherent reactivity control.

4. Fuel temperature coefficient. Most effective at BOL and
as proiection against rapid reactivity inserticn transients.

5. Burnable Poison rods. If in use, they not only aid in
flattening radial flux distributicn, they reduce the amcunt
of soluble boron needed, thus kezeping MTC sufficiently
negative, especially at BOL.

6. Poisons. Xe and Sm buildup have strong negative effect
on reactivity.

7. Gadolinium. Dispersed in fuel, it acts like BPs.
Any four (4) [+C.5] for each item and [+0.5] for each
explanation, +4.0 maximum

Reference(s) 1.01 :

1. Prairie Island: Lesson Plan 8188L-001, Reactor Theory
Review, pp. 36-39. ;

-Sectfion 1.0 Contir.ed on Next Page-



Prairie Island
May 20, 1986

Points
Available

QUESTION 1.02

Describe how the following will respond to a gradual loss of

Natural Circulation.
a. RCS wWide Range T-hot and T-coid

b. Variation of T-cold and P-steam, or Tsat' with time

ANSWER 1.02

a. T-hot increases [+0.5] (as boiling in the core refluxes
into the hot leg) and T-cold remains fairly constant [+0.5]
(gradual cooling to ambient, does not see core behavior
because of downcomer).

T-cold does not follow P-steam [+0.5] (because the
thermocouple is down stream of th@ ﬁtw and its loop seal).
P-steam will decrease [+0.5] (as boiloff occurs in S/Gs).

Reference(s) 1.02

1. Prairie Island: ESO.3, Background information for natural
circulation cooldown.

Prairie Island: SGTR, Attachment A, Natural Circulation
Conditions.

-Section 1.0 Continued on Next Page-
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May 20, 1986

Points
Available

QUESTION 1,03

The reactor is subcritical with D-Bank at 72 steps. An ECP has

Just been run that shows 250 pcm are needed to reach criticality

and be on an acceptable ramp toward 107 amps. Use the attached

Rod Worth curve to determine the required bank position.

Assume no change in boron concentration or xenon. (1.0)

ANSWER 1.03
At 72 steps the total pcm in the rods is 600 on the Integral

curve. [+0.4] Subtracting 250 pcm gives 350 pem [+0.2]. At this
value, D-bank is at about 115 steps +5 steps. [+0.4]

Reference(s) 1.03

1. Prairi: Island: C1-A, Reactivity Calculations, Figure C1-4A,
p. 1 of 2.

-Section 1.0 Continued on Next Page-
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Page 5 Prairie Island
May 20, 1986

Points
Available

QUESTION 1.04

Select the time values from column B that match the xenon

concentration behavior given in column A. (2.0)
£ B
a. Time to reach equilibrium 1. 6 hours
after startup. .
2. 10 hours
b. Time to reach peak after
trip from 100% power. 3. 17 hours
c. Time to reach starting 4. 24 hours
value after trip from 100%
power, 5. 32 hours
d. Time to reach essentially 6. 40 hours
xenon free condition after
trip from 100% power. 7. 55 hours
8. 70 hours

ANSWER 1.04
a. 6
b. 2
c. 4
d. 8
[+0.5] each

Reference(s) 1.04

1. Prairie Island: NET Notes, p. 39.
2. Prairie Island: C1A, Reactivity Calculations, Figure C1-6.

-Section 1.0 Continued on Next Page-



Page 6 Prairie Island
May 20, 1986

Points
Available

QUESTION 1.05

Use the attached figure to show how much Total Power Defect
must be overcome in going from 30% power and 400 ppm boron to
95% power and 100 ppm boron. (1.0)

ANSWER 1.05
The transition is from -490 to -1690, the difference 1s
-1200+15 pecm. [+1.0]

Reference(s) 1.05
1. Prairie Island: NET Notes, p. 34.

-Section 1.0 Continued on Next Page-
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TOTAL POWER DEFECT ( PCM )

FIGURE C1-7B
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Points
Available
QUESTION 1.06
Given the reactor at the following conditions:
keff = 0098
Count rate = 20 cps
Moderator temperature coefficient = -18.5 pcm/°F (assume
constant)
What would theoexpected count rate be after a temperature
decrease of 50°F? Show calculations. (2.0)

ANSWER 1.06

- 51=1. .02 _ &
Reactivity, rhol K 0.98 -0.02041 = -2041 pcm

Temperature change, delta rho = (-18.5)(-50) = 9.5 pcm
Final reactivity, rhoz = -2041 + 925 = -1116 pcm
Final k2 = 1/(1-rh02) = 1/(1+0.01116) = 0.98896

l'kl .
CR2 = CRI{T:FE} = 2 .81954 = 36.23 cps (accept range, 36-38)

[+2.0]

Reference(s) 1.06

1. Prairie Island: Lesson Plan 8188L-001, Reactor Theory
Review, pp. 172-173.

-Section 1.0 Continued on Next Page-



Page 9 Prairie Island
May 20, 1986

Points
Available
QUESTION 1.07
What 1s the purpose of mixing Gadolinium in the fuel? (1.0)

ANSWER 1,07
This is a distributed burnable poison that serves the same

purpose as using burnzble poison rods to hold down excess
reactivity early in core life. [+1.0]

Reference(s) 1.07

1. Prairie Island: NET Notes, p. 32.

~Section 1.0 Continued on Next Page-
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Points
Available
QUESTION 1.08
The reactor is initially at 4 x 10™° amps. Positive reactivity
is introduced to put the reactor on 2 constant SUR of 0.25 DPM.
The time it takes to reach 1.4 x 10 amps falls in the range:
(Select one.) (1.0)

(a.) 10 to 25 seconds
(b.) 25 to 50 seconds
(c.) 50 to 100 seconds
(d.) 100 to 150 seconds

ANSWER 1.08
(d.) (about 130 seconds) [+1.0]

log10 3.5 = (0.25)t, t = 2,18 min (~130 sec)

Reference(s) 1.08

1. Prairie Island: NET Notes, p. 28.

-Sectifon 1.0 Continued on Next Page-
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Points
Available

QUESTION 1.09

Will the insertion of a given amount of reactivity to a critical
reactor at EOL produce a (LARGER, SMALLER, or THE SAME) startup
rate than at BOL? Explain. (1.0)

ANSWER 1.09

LARGER. [+0.5] The value of the effective delayed neutron
fraction is smaller at EOL. A smaller Beta-bar-effective results
fn a larger SUR for a given reactivity change. [+0.5]

Reference(s) 1.09

1. Prairie Island: NET Notes, p. 30.

2. Prairfe Island: Plant Information Summary, p. 8.

QUESTION 1.10

Answer TRUE or FALSE.

Control rods are more effective neutron absorbers at low
moderator temperatures than at high moderator temperatures. (0.5)

ANSWER 1.10

False. [+0.5] (The neutron migration area increases with
temperature of the moderator. This means a larger veclume of
the reactor is affected by the presence of a rod at higher
moderator temperatures than at low. “More effective neutron
absorbers" means increased rod worth. The effect is about 20%.)

Reference(s) 1.10

1. Prairie Island: NET Notes, p. 33.

-Section 1.0 Continued on Next Page-
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Points
Available

QUESTION 1.11

What are three (3) purposes of establishing Control Rod Insertion

[imits? (1.5)
ANSWER 1.11

1. To minimize the consequences of a rod ejection accident.

2. To guarantee sufficient shutdown margin.

3. To provide suitable axfal flux distribution. (AH s Ha“* C M\ug/

[+0.5] each Fh“ov\s 3 Bw p*lk—ku‘mj PA-C‘H)!:)

Reference(s) 1.11

1. Prairie Island: Technical Specification Bases, 3.10-15,

-Section 1.0 Continued on Next Page-
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Points
Available
QUESTION 1.12

Explain each of the following statements in regard to the
Available Net Positive Suction Head to a centrifugal pump.
a. Raising the pump elevation to be closer to the surge tank

that feeds it will decrease the NPSH available. (1.0)
b. Cooling the fluid upstream of the pump will increase the

NPSH available. (1.0)

ANSWER 1.12

a. Available NPSH 1s the actual head (pressure) minus the vapor
pressure of the fluid. Decreasing the distance between
the tank and the pump decreases the actual head. [+1.0]

b. Cooling the fluid decreases the vapor pressure of the
fluid, thereby increasing the difference between actual

head and vapor pressure. [+1.0] A4 secendiry effect
15 due o incvepgsc ;'n c{’e,us.‘)‘3 wkbd,\ l\mcweﬁge;
Reference(s) 1.12 both  stetec head And Jgaww:‘c hesd.

1. Prairie Island: NET #4, Plant Performance, p. 6.5-1 to 5.

-Section 1.0 Continued on Next Page-
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Points
Available

QUESTION 1.13

For the following changes in plant status, indicate whether
the DNB Ratio will INCREASE, DECREASE, or REMAIN THE SAME.
Consider each change separately and assume all other plant
parameters are unchanged.

a. Increased reactor power (0.5)
b. Increased CVCS charging and letdown (0.5)
€. Increased PZR pressure (0.5)
d. Increased core inlet temperature, Te (0.5)

ANSWER 1.13
a. Decrease
b. Remain the Same
c. Increase
d. Decrease

[+0.5] each ;

Reference(s) 1.13

1. Prairie Island: NET Notes, pp. 63-66.

-Section 1.0 Continued on Next Page-



Page 15 Prairie Island
May 20, 1985

Points
Available

QUESTION 1.14

a. Determine the Subcooling Margin, °F, using the following
Tnformation:

The highest core outlet thermocouple reads 600°F.
The lowest primary system pressure reads 2185 psig.
It is not necessary to show work. (1.0)

b. What is the effect of Steam Generator tube plugging on
P-stm at full power (INCREASE, DECREASE, REMAIN THE SAME)?
Assume that RCS temperatures are unchanged. (0.5)

c. What is the temperature of the steam down stream of a
slightly cracked open valve if the pressure upstream is
500 psia and the pressure downstream is one standard
atmosphere. The steam upstream contains 2% moisture. It
is not necessary to show work. (1.0)

ANSWER 1,14

a. 2185 psig (2200 psiaz corresponds to a saturation
temperature of 649.5°F, so the subcooling margin is
649.5 - 600 = 49.5°F. [+1.0]

b. Decrease. [+0.5] (Heat transfer area is reduced, but
nothing else changes, so Tsat is reduced, and therefore
P-stm is decreased.) >

c. Between 290 and 300°F [+1.0] (Isenthalpic process. Steam
is superheated.)

Reference(s) 1.14

1. Steam Tables for saturated conditions.
2. Prairic Island: NET Notes, p. 69.

3. Mollier Chart and superheated steam tables.

-Sectfon 1.0 Continued on Next Page-
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Points
Available

QUESTION 1.15

Explain how some Condensate Depression can be an advantage if

the hotwelT level is low in the Main Condenser, but that

excessive condensate depression can be a hindrance to overall

plant operation. (1.0)
ANSWER 1,15

Some CD compensates for the loss of the Available NPSH for the

Condensate pump (thereby preventing cavitation), but too much

(subcooling below saturation) reduces plant efficiency. [+1.0]
Reference(s) 1.15

1. Prairie Island: NET 4, Plant Performance, p. 5.3-2.
QUESTION 1.16

Does Pressurizer Thermal Shock to the Reactor Vessel become

MORE or LESS of a danger as the vessel ages? (0.5)

ANSWER 1,16
More. [+0.5] (As the vessel ages, embrittlement due to fast
neutron fluence increases. This raises the NDT temperature.
As the NDT temperature increases, the vessel is susceptible to
crack propagation at higher and higher temperatures. Because
PTS adds stress to a relatively cool vessel, the danger of
crack propagation is increased as the vessel ages.)

Reference(s) 1.16

1. Prairie Island: NET 4, Plant Performance, Unit 10.

-End of Section 1.0-
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Points
Available

2.0 Plant Design Including Safety and Emergency Systems (25.0)

QUESTION 2.01

Answer the following questions about the Caustic Addition system
for the Containment Spray:

a. What are the two (2) important reasons for adding caustic
to Containment Spray? (1.0)

b. Describe the provisions for ensuring that the correct
proportion of caustic solution from the Standpipe is added
to the RWST water flowing through the Containment spray
pump. (2.0)

ANSWER 2.01

a. Absorb fodine in the containment atmosphere after a LOCA
[+0.5], and make the spray solution basic (~10.5 pH) to
reduce the corroding effects of boric acid on stainless
steel [+0.5].

b. The level in the standpipe 1s less than the RWST level to
account for the denser caustic solution [+1.0]. Vacuum
breakers allow the caustic to flow out of the standpipe
(such that the level in the standpipe and RWST drop at
the same rate) [+1.0]. (The breathers absorb C0O, and
moisture from the air and thus reduce corrosion ¥nside
the carbon steel standpipe. They do not primarily
participate in the spray function. Excess caustic will
react with aluminum and galvanized (zinc coated) steel in
containment to release hydrogen.)

Reference(s) 2.C1

1. Prairie Island: B-18D, Containment Spray System, pp. 9-11.

-Section 2.0 Continued on Next Page-
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QUESTION 2.02

List the equipment still being served by the Component Cooling

Water (CCW) system after the CCW system has received a Safeguards

Actuation Signal to isolate equipment not essential for safe

shutdown of the plant. Use the attached figure. Do not list

the CCW HXs, CCW pumps, or CCW surge tank. Ignore unit 2

connections. (1.5)
ANSWER 2.02

Candidate should know that MV-32120 and 32121 are shut by the
signal. This leaves the following equipment still receiving CCW:

RHR HXs [+0.2]
RHR pump coolers [+0.2]
Spent fuel pit HXs [+0.1]

%CPs {+0.4] Alternate: thermal barriers [+0.2] and oi] coolers
+0.2

i/G b}owdown sample analysis panel [+0.1] and sample coolers
+0.1

SI pump coolers [+0.2]

Containment spray pump coolers [+0.2]

Reference(s) 2.02

1. Prairie Island: B-14, CCW, pp. 5, 13 and Figure B 14-1,

-Section 2.0 Continued on Next Page-
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QUESTION 2.03
Select from the following list of trips, those that will cause
an automatic trip of the Emergency Diesel Generator even though
there is a SI signal present. (1.5)

1. Crank case pressure high at 2 inches water
Diesel overspeed at 1000 rpm
Generator reverse current

Ground fault on a safeguards bus feed

Jacket water temperature high at 205°F

2
3
4
5. Jacket water pressure low at 9 psig
6
7. Lube oil pressure low at 16 psig

8

. Phase differential on the generator

ANSWER 2.03
&4 0. .8

Reference(s) 2.03

1. Prairie Island: B-38A, pg 12.

-Section 2.0 Continued on Next Page-
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QUESTION 2.04

Trace a Containment Isolation Signal back to all possible sources
Tn the top row of the attached Safeguards Logic Diagram. Ignore
all reset loops and branches. (2.0)

ANSWER 2,04
The traces identified should be similar to the attached key.
It is not sufficient to 1ist Manual and SI; the training

objective is that the candidate be able to trace a signal through
the Togic network (block diagram). [+0.2] for each of 10 inputs

Reference(s) 2.04

1. Prairie Island: Lesson Plan P8180L-006, Engineered
Safeguards, p. 1 and Figure B-18C, Logic Diagram Safeguards
Actuation Signals.

-Section 2.0 Continued on Next Page-
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Points
Available

QUESTION 2.05

a. What are the four (4) sources of power to each Rod Control
System Power Supply cabinet? (2.0)

what determines which power source is used by a cabinet? (1.0)
Answer TRUE or FALSE: An urgent failure in a power cabinet
prevents movement of any individual rod bank. (0.5)

ANSWER 2.05

a. Two power supplies are from the M/G sets [+1.0] and two are
from the safeguards 480 volt bus 110 [+1.0] (through MCC
1 AC bus 1, panel 117 and a step down transformer).

Auctioneered high voltage. [+1.0]
False. [+0.5] (Any rod bank that is not powered by the

affected cabinet may be moved manually, even though auto

rod motion of the whole system is inhibited by the urgent
failure.)

Reference(s) 2.05

1. Prairie Island: B-5, Rod Control System, pp. 17-18,

-Section 2.0 Continued on Next Page-
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QUESTION 2.06

What are the two (2) reasons for maintaining a small constant

fTow through the Pressurizer spray nozzle? (1.0)
ANSWER 2.06

Reduce thermal shock to the nozzle when full spray is turned

on [+0.5] (alternate answer: prevent excessive cooling of the

spray piping) and to mix (homogenize) the contents of the

Pressurizer with the reactor coolant [+0.5].
Reference(s) 2.06

1. Prairie Island: B-4A, Reactor Coolant System, p. 15.
QUESTION 2.07

On the attached diagram, draw lines to show the Seal Injection

Flow into and through the seal(s) and bearing(s) of the Reactor

Coolant Pump. Label the inlet and outlet flows and show the

connection to the

Standpipe. (3.0)

ANSWER 2.07

On the attached diagram there are 8 line segments and 4 labels
to be filled in. Scoring is [+0.25] each.

Reference(s) 2.07

1. Prairie Island: B-3, Reactor Coolant Pumps, pp. 11-13 and
Figure B3-2.

-Section 2.0 Continued on Next Page-
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QUESTION 2.08

a. Which (by number) safeguards bus supplies power to each of
the Fesidual Heat Removal pumps: (1.0)

Pump 11, bus
Pump 12, bus
Pump 21, bus
Pump 22, bus

b. Describe the feature of the RHR system that prevents
overheating of the RHR pumps 1f the RCS pressure is greater
than RHR pump shut-off head. (1.0)

ANSWER 2.08
a. bus 15, 16, 26, 25 [+1.0]

b. Flow from the pumps goes through HXs and then recirculates
to the pump suctions. (Flow to the suction of the high
head SI pumps, or the containment spray pumps, may be so
aligned, but their function is not protection of the RHR
pumps. CCW cooling of the RHR pump bearings is continuous,
regardless of the pressure in the RCS. The RHR discharge
relief valve only provides overpressure protection for
train A during ECCS alignment.) [+1.0]

Reference(s) 2.08

1. Prairie Island: Lesson Plan P8180L-003, RHR System, p. 11.
2. Prairie Island: B-15, RHR Systems, Figure B-15-3.

-Section 2.0 Continued on Next Page-
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QUESTION 2.09
a. What are the two (2) sources of Auxiliary Feedwater? (1.0)
b. Answer TIUE or FALSE. It ic possible for any AFW pump to
supply the emergency auxiliary feedwater needs of either
Unit 1 or Unit 2. (0.5)

ANSWER 2.09

a. 1. Condens:te Storage tanks (3 interconnected)
2. The Cooling Water system.
[+0.5] each

b. False. [+0.5] (The motor driven pumps are cross connected,
but the Terry turbine driven pumps are not. In an
emergency, it inay be possible to block the return line to
the CST, open the common return line to the motor driven

pump, open the <ross connect to the other unit. It is
hard to show on the PIDs available.)

Reference(s) 2.09

] ’
1. Prai-je Island: B-28B, Auxiliary Feedwater System, pp. 4, 3,
Figure B28B-1, PID 39220, PID 39222.

-Section 2.0 Continued on Next Page-
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QUESTION 2.10

Answer TRUE or FALSE.

The Instrument AC Distribution System is designed to be
Non-Interruptable. (0.5)

ANSWER 2.10

False. [+0.5] (Because of redundancy, the system can tolerate
brief interruptions. The Computer AC Distribution System is
designed to be non-interruptable.)

Reference(s) 2.10

1. Prairie Island: B-20.8, Instrument AC and Computer AC
Distribution System, p. 2.

QUESTION 2.11

Describe the two (2) flowpaths by which Station Air can be
crosstied to Instrument Air.

ANSWER 2.11

Either upstream or downstream of the Instrument Air Dryers.
(Station air is of acceptable quality for the instrument air
system because it has already passed through a dryer.) [+1.0]

Reference(s) 2.11

1. Prairie Island: B-34, Instrument and Station Air, p. 5.

/4.—/;0 #b\buq @?‘{“2
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QUESTION 2.12

a. What are the two (2) streams of potentially radioactive

ITquid waste that are monitored prior to discharge?

State their respective radiation monitor numbers. (1.0)
b. What automatic function is performed by the effluent

monitors should high levels of activity be detected? {(0.5)

ANSWER 2.12

a. Common discharge header for 1iquid wastes [+0.3] R-18

[+0.2 and steam generator blowdown header [+0.3] R-19

+0.2].

b. The respective flow is shut off. [+0.5]

Reference(s) 2.12

1. Prairie Island: Lesson Plan P8182L-001, Radioactive Waste
Liquid, p. 8.

-Section 2.0 Continued on Next Page-
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QUESTION 2.13

Explain why the following materials are added to the Chemical

and Volume Control System. Each material may have more than

one purpose, (3.0)
1. Hydrogen peroxide

Hydrogen gas

Hydrazine

Lithium hydroxide

w o w N
K . . -

Nitrogen gas

ANSWER 2.13

1. Cause a crud burst in the RCS, (allowing system to be
cleaned up prior to refueling.) [+0.5]

2. Reduce general corrosion by reducing free oxygen (produced
by radiolysis of the water{ [+0.5]. Suppress the formation
of nitric acid. [+0.2] Used to maintain 15 psig in VCT
whenever RCP is running. [+0.3]

3. icave;ges dissolved oxygen at low temperature (below 180°F).
+o.s

4., Added to raise pH (at EOL when boric acid concentration is
low and production of Li from neutron boron reaction is
low). [+0.5]

5. Added to assist in purging the RCS of hydrogen (prior to
opening up the primary system; (also called "burping").

[+0.2] Used to maintain 15 psig in VCT whenever RCP is
running [+0.3].

Reference(s) 2.13
1. Prairie Island: Lesson Plan P8172L-001A, CVCS, pp. 25-26.

2. Prairie Island: System Procedures C-12, CVCS, pp. 69-70.
-End of Section 2.0-
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3.0 Instruments and Controls (25.0)
QUESTION 3.01
a. The Steam Generator Level Control System is said to be
“level dominant.” Explain what this means in terms of
the input signals to the controller. (1.25)
b. The flow error of the S/G Level Control System is said to
be "anticipatory”. Explain what is being anticipated,
and how response time is affected. (1.25)

ANSWER 3.01

a. A level error signal [+0.25] will overcome [+0.25] a flow
error signal [+0.25] to maintain S/G level [+0.25] as close
as possible to the program level [+0.25].

b. The flow error signal allows the system to respond rapidly

[+0.5] to an anticipated level change [+0.5] due to a
steam flow (i.e., power) change. [+0.25]

Reference(s) 3.01

1. Prairie Island: B-7, Reactor Control Systems, p. 40.

-Section 3.0 Continued on Next Page-
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UESTION 3.02
Q < ev u(7/

Give five (5) of the stx (6 Yinterlocks or conditions that
must be met if the Steam Dump System is to operate in the Tavg'
load rejection, mode. (2.5)

ANSWER 3.02

1. The steam dump "Off/Reset-On-Bypass" interlock switches are
in the ON position. [+0.5]

2. The steam dump "Mode Selector Control® switch is in the Tav
CONTROL position. [+0.5] g

3. Reactor coolant looB temperatures are above the Low-Low
F

Tavg setpoints (540°F). [+0.5]

4. No turbine trip (2/2 stop valves shut) exists. [+0.5]
5. Air pressure is available to the valves. [+0.5]

6. Condenser available, [+0.5] or
a. One out of two circulating water pumps operating
(breaker closed). [+0.5])
b. Condenser vacuum greater than 15" Hg. in both condenser
shells. [+0.5]

(+2.5 maximum)

A A.—L\o, IOA—J !‘e_jecj“a"l'vv Ql\eu_‘.,l 7(9 A-rwm Aw,szc}j

Reference(s) 3.02

1. Prairie Island: B-7, Reactor Control ,ystems, p. 20.

-Section 3.0 Continued on Next Page-
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QUESTION 3.03

Select the correct statement for the Pressurizer Level Control
System. (1.0)

(a.) Heaters and sprays overlap to provide positive control.
(b.) At lo-lo level alarm, heaters and letdown are secured.

(c.) Reactor will trip at 2/3 hi-hi level when reactor is in
Mode=2. S/t fesn 23 P,

(d.) There is an alarm but no control action at high level.

ANSWER 3.03
(b.) [+1.0]

Reference(s) 3.03

1. Prairie Island: B-7, Reactor Control Systems, p. 37, and
Figure B-7-23.

-Section 3.0 Continued on Next Page-
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QUESTION 3.04

a. Against what phenomenon is the reactor protected by the
Overtemperature Delta T reactor trip? (1.0)

b. Indicate whether the OTdeltaT setpoint will INCREASE,
DECREASE, or REMAIN THE SAME for each of the following
conditions:

1. A gradual increase in Tav due to blockage of S/G
tubes. g (0.5)

2. A downward drift in RCS pressure due to heater
failure. (0.5)

ANSWER 3.04
a. DNB [+1.0] (no credit for “"overtemperature")
b. 1. Decrease [+0.5]
2. Decrease [+0.5]

Reference(s) 3.04

1. Prairie Island: B-8, RPS, p. 7.

-Section 3.0 Continued on Next Page-
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QUESTION 3.05

Match the Accident Condition in columi A with the Safety
Injection Signals in column B. More than one choice is

possible. (1.75)
- B
1. Large LOCA a. 2/3 PZR pressure <1815 psig
2. S/G Tube Rupture b. 2/3 containment pressure >4 psig
3. Large Steam Line Break c. 2/3 steamline pressure in either
inside containment Toop <500 psig

4. Loss of S/G Feedwater

ANSWER 3.05
I 5D
S
3. a, b, ¢, finside containment, only a, ¢ outside
4, ¢
[+0.25] per choice

Reference(s) 3.05

1. Prairie Island: B-18A, SI and Accumulator Systems, p. 26.

2. Prairie Island: Upda‘tca FSAR, Section 14, Safety Analyses,
14.5-14, 14.5-20, 14.6-1, 14.8-4

-Section 3.0 Continued on Next Page-
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QUESTION 3.06
Select the seven (7) correct Source Range functions from the
folTowing 1ist. An item may apply to more than one (1) NIS
range. (1.75)

Channel Comparator
Computer Input

Control Board Indication
Control Board Recording
Containment Evacuation Alarm
Delta I Indication

Delta I Recorder

Detector Current Comparator
. High Flux at Shutdown alarm
10. High Level Trip

11. High Power Rod Stop

12. High Power Trip

13. Low Power Trip

14. Overpower Recorder

15. P-6

16. P-8

17. P-9

18. P-10

19. Rate comparator for positive and negative rate trips
20. RPS OT and OP Delta T Trips
21. Rod Control System '
22. Startup Rate Circuit

T

OWONODEHWN -
. . .

ANSWER 3.06
2, 3,4,5,9, 10, 22 [+0.25] each, +1.75 maximum

Reference(s) 3.06

1. Prairie Island: B-9, NIS, pp. 7 and 8.

-Section 3.0 Continued on Next Page-
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QUESTION 3.07

Answer TRUE or FALSE. There are no interlocks to prevent the
closing of any Letdown Orifice Isolation valve. (0.5)

ANSWER 3.07
TRUE. [+0.5]

Reference(s) 3.07

1. Prairie Island: B-12A, CVCS, p. 8.

QUESTION 3.08

During switchover from the VCT to the RWST, why does the outlet

valve from the VCT remain open until the valve to the RWST is

open? (1.0)
ANSWER 3.08

To be assured that there 1s always a supply of water to the

suction of the charging pumps. :[+1.0]
Reference(s) 3.08

1. Prairie Island: B-12A, CVCS, p. 19.

-Section 3.0 Continued on Next Page-
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QUESTION 3.09

Identify the potential sources of inadvertent dilution of the

RCS using the attached diagram, B-12A-2. Do not assume leaking

heat exchangers. (2.0)
ANSWER 3,09

See Figure 3.09 (ANSWER).
Reference(s) 3.09

1. Prairie Island: B-12A, CVCS, Figure B-12A-2.
QUESTION 3.10

If an RTD fails open, will the apparent temperature be high or

Tow? Explain. (1.5)

ANSWER 3.10

High. [+0.5] The resistance increases with temperature, an open
circuit looks 1ike a very high resistance. [+1.0]

Reference(s) 3.10

1. Prairie Island: Lesson Plan, 8184L-003, Reactor Process
Instrumentation, p. 5.

-Section 3.0 Continued on Next Page-
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QUESTION 3.11
What is the function of the Air Ejector Monitor, R-15? (1.0)

ANSWER 3.11

To indicate primary to secondary leakage. [+1.0]

Reference(s) 3.11
1. Prairie Island: Lesson Plan, 8182L-002, p. 15.

QUESTION 3.12

How is Area Monitor R-7 likely to interact with incore

fTux mapping operations? (1.0)
ANSWER 3,12

R-7 1s in the area of the seal table [+0.5]. Unless the fuses

are pulled during mapping, the activation of the probes will

trigger the monitor during withdrawal [+0.5].
Reference(s) 3.12

1. Prairie Island: Lesson Plan 8182L-002, p. 22.

-Section 3.0 Continued on Next Page-
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QUESTION 3.13

State the positions of the Selector Switch and the Control

Switch for the Auxiliary Feedwater Pump if the auto start on

main feedpump trip is to be blocked. Ignore any other means

by which the MFP may be blocked. (1.0)

ANSWER 3.13
Selector switch in SHUTDOWN AUTO and control switch in NORMAL.

(The control switch will always be in NORMAL because it is
spring return from either START or STOP.) [+1.0]

Reference(s) 3.13

1. Prairie Island: B-28B, AFW System, p. 7.

QUESTION 3.14

What three (3) signals will cause a Control Room Ventilation
TsoTation? (1.5)
ANSWER 3,14
A Safety Injection signal, 1/2 high rad levels on R-23 or R-24,
toxic gas monitor. [+1.5 :
Reference(s) 3.14
1. Prairie Island: Lesson Plan 8180L-006, ESF, p. 12.

-Section 3.0 Continued on Next Page-
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QUESTION 3.15

Which of the five (5) types of fire detectors used throughout

the plant is most likely to react first to a developing fire

in a general area? (1.0)
ANSWER 3.15

Ionization detector [+1.0]

Reference(s) 3.15
1. Prairie Island: Lesson Plan 8178L-003, pp. 3-4.

QUESTION 3.16

a. What six (6) Controls and Readouts are available to the
operator to determine if the Electric Hydrogen Recombiner
System is working properly? (1.5)

b. What 1s the minimum concentration of hydrogen in the
containment that is flammable? (0.5)

ANSWER 3,16

. Wattmeter

. Controller potentiometer

. On/off switch

. Power-available pilot light
5. Temperature readout

TC selector switch.

6.
4—/50, A o,ﬁ‘f‘ o Fhav cjt\f.(* ;‘yu;(,\c‘,fﬁhs o{‘ # Cyvuc,
[+0.25] each ‘n CTMT

b. 4% [+0.5)

W N -

Reference(s) 3.16
P Prairie Island: Lesson Plan 8180L-008, pp. 6, 13-15.

-Section 3.0 Continued on Next Page-
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QUESTION 3.17
Explain why 1t may be necessary to override an ESF Isolation
signal that closes Sample Line valves from the PZR. (1.0)

ANSWER 3.17

After a severe accident it 1s necessary to monitor fuel faflure
and boron concentration by taking samples from the RCS. [+1.0]

Reference(s) 3.17

1. Prairie Island: B-39, Sampling System, p. 9.
-End of Section 3.0-
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4.0 Procedures - Normal, Abnormal, Emergency and Radiological
Control (25.0)
QUESTION 4.01
a. Unidentified leakage from the RCS is limited to
gpm, per TS 3.1-9, (0.5)
b. With regard to Instrumentation Surveillance, use the ideas
expressed in the definitions of Channel Calibration and
Channel Functional Test to show which is more
comprehensive. (1.0)

ANSWER 4,01

a. 1 [+0.5)

b. Channel Calibration involves the entire channel, including
the sensor. It is more comprehensive because it includes
the Functional Test. [+1.g§

Reference(s) 4.01

1. Prairie Island: TS 3.1-9,

2. Prairie Island: TS 1.-3.

-Section 4.0 Continued on Next Page-
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QUESTION 4.02

Give the five (5) Immediate Manual Actions contained in
emergency procedure ABl, Loss of All Offsite Power. (2.5)
ANSWER 4,02

1. Inspect the reactor TRIP "First Out" annunciator panel
for the first out trip and subsequent trips.

2. Verify that the reactor trip breakers are open.

3. Verify that all full-length control rods and shutdown
rods are properly inserted by inspecting the rod position
indications.

4. Verify that the power level 1s decreasing by inspection.

5. Verify emergency oil pump is on the turbine.

[+0.5] each

Reference(s) 4.02

1. Prairie Island: Procedure AB1, Loss of All Offsite Power,
p. 4.

-Section 4,0 Continued on Next Page-
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QUESTION 4.03

Complete the following table, Red Path Summary, for a Loss of
Cooiant Accident, procedure E-1. (2.5)

SUBCRITICALITY
CORE COOLING or
HEAT SINK

INTEGRITY

CONTAINMENT

ANSWER 4,03
Subcriticality -- Nuclear power )5%

Core cooling -- Exit TCs D1200F or Exit TCs )700°F and RVLIS full
range <37%, no RCPs

Heat Sink -- S/Gs WR Tevel {60% and total feedflow <200 gpm

Integrityo-- Cold leg temp decrease >100F/hr and RCS cold leg
temp {230°F

Containment -- Pressure )46 psig

[+0.5] each

Reference(s) 4.03

1. Prairie Island: EOP E-1, information page opposite p. 3.

-Section 4.0 Continued on Next Page-
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QUESTION 4.04

How many Nuclear Instrumentation detectors of each range must

be in service prior to startup? (1.5)
ANSWER 4.04

2 SR

2 IR

4 PR

[+0.5] each

Reference(s) 4.04

Pra;rie Island: C1.2, S/U Administrative Control 3.3.1,
po .

QUESTION 4.05

You come on shift during PCS heatupoand note in the log that

the temperature an hour ago was'325°F. According to

administrative 1imits, what is the highest temperature it 1s

allowed to be now? (1.0)
ANSWER 4,05

385°F  (60°F/hr max heatup rate) [+1.0]

Reference(s) 4.05

1. Prairie Island: C1.2, S/U Administrative Control 3.3.4,
p. 5.

-Section 4.0 Continued on Next Page-
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QUESTION 4.06

Give two (2) observations that would help you distinguish between
a failed Rod Position Indicator and a stuck RCCA. (2.0)
ANSWER 4.06
Symptoms peculfar to a failed RPI: [+1.0] for either
a. Erratic behavior of RPI when bank not in motion OR
b. Sudden large indicated change in rod position without
changes in nuclear power or motion of other rods.
€. Chawnge M Tavg with red motion, regand less ot RAL ind/c,
Symptoms peculiar to stuck RCCA, simultaneous occurrenfe [+1.0]
for any one
a. RPI/group step counter disagreement

b. Rod group movement shown by suspect step counter, but no
RPI motion

€. A?normal power distribution as shown by excore or incore
NIs

Reference(s) 4.06

1. Pr:irie Island: C6, Rod Position Indicator System, pp. 6
and 7.

-Section 4.0 Continued on Next Page-
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QUESTION 4.07

If a Pressurizer pressure transmitter has failed, should the
Reactor trip and SI bistables associated with the failed channel
be placed in the trip or bypass position? (0.5)

ANSWER 4,07

Trip for both [+0.5]

Reference(s) 4,07

Prairie Island: C7.2, Malfunction of the PZR Pressure
Control System, p. 31.

-Section 4.0 Continued on Next Page-
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QUESTION 4.08
Give four (4) examples or general statements of the kind of
significant operations or actions that the Reactor Operator
will enter in the Reactor Log. Omit data filled in on the
stamped form at the beginning of each day. (2.0)

ANSWER 4,08
Group answers into these general categories:

1. A1l operations affecting the operation of the reactor or
major unit equipment.

2. Changes in reactor coolant boron concentration.
3. Changes in reactor power level and generator output.

4. Performance of unit surveillance testing or special testing.
Results of testing when applicable.

5. Instrumentation or equipment failures.

6. Occurrence of significant annunciator alarms.
7. REs, SOEs, suspected REs or SOEs. [CAF]

Any four (4) [+0.5] each, +2.0 maximum

Reference(s) 4.08

1. Prairie Island: SWI-0-4, p. 7.

-Section 4.0 Continued on Next Page-
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QUESTION 4.09

Given a situation where the RCS activity becomes so high that
Normal Letdown and Excess Letdown must be isolated, what are
three (3) emergency letdown paths into containment? (3.0)
ANSWER 4,09
1. Reactor head vent to PRT
2. PZR PORVs to PRT
Excess letdown to RCDT

3
4. Stop an RCP, route seal return to PRT
5 RCP seal bypass to PRT

6

Pump RCS PZR solid and use safeties after gagging charging
pump relief

Any three (3) [+1.0] each, +3.0 maximum

Reference(s) 4.09

1. Prairie Island: C12, CVCS S/U Procedure, p. 6.
2. Prairie Island: C1.9, Emergency S/D and Cooldown, pp. 2-4.

-Section 4.0 Continued on Next Page-
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QUESTION 4.10

There are two (2) caution statements before step one and after
step four of ES-0.2, SI Termination. Answer the following in
regard to those cautions:

a. If offsite power is lost after SI reset, what must be done
with regard to safeguards equipment? (1.0)

b. What must be done before SI will reinitiate automatically? (1.0)

ANSWER 4.10
a. It must be manually restarted. [+1.0]

b. Reactor trip breakers must be reset. [+1.0]

Reference(s) 4.10

1. Prairie Island: ES-0.2, SI Termination, p. 3.

-Section 4.0 Continued on Next Page-
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QUESTION 4.11
a. What are your quarterly exposure limits, according to PI
Radiation Protection rules? (1.5)
b. Under what conditions can you exceed quarterly whole
body 1Tmits? (0.5)

ANSWER 4.11

a. 1.25 Rem/qtr for whole body ;*0.5] (head and trunk, active
blood forming organs, lens of eyes or gonads). Skin dose
per quarter is 7.5 Rem. [+0.5] Extremities dose is 18.75
Rem/qtr. [+0.5]

b. Quarterly whole body dose can be increased to 3 Rem provided
the individual's lifetime accumulated dose does not exceed
5(N-18) where N 1s age. [+0.5]

Reference(s) 4.11

1. Prairie Island: F2, Radiation Safety, pp. 11 and 12.

-Section 4.0 Continued on Next Page-
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QUESTION 4,12
a. For a LOCA, procedure E-1, state the two (2) conditions
for which the RCPs should be stopped in step 1. (2.0)
b. In step 3 of E-!, what s an acceptable Wide Ranj> Level
in the Intact S/Gs? (0.5)
ANSWER 4,12
a. 1. High-head SI pumps running, flow indicated [+1.0]
2. RCS pressure {1200 psig (1500 psig for adverse
contzinment) [+1.0]
b. /604 (accept 60 to 64 as given in next step) [+0.5)
Reference(s) 4.12
1. Prairie Island: EOP E-1, p. 3.
QUESTION 4.13
From a security standpoint, what is your conduct toward visitors
to the control room? (1.0)

ANSWER 4.13
Keep an eye on them to make sure they obey company rules [+0.5]

and chailenge them if their ID is not visible, or if ctherwise
appropriate. [+0.5]

Reference(s) 4.13

1. Prairie Island: SWI-0-13, Watchstanders Guide, p. 3.

-Section 4.0 Continued on Next Page-



QUESTION 4.14
After an accident in containment, what two (2) conditions are
ith regard to {nstrumentation

considered Adverse Containment, W
readings that appear in Emergency Procedure £-07?

ANSWER 4.14

[+0.5) and 10 R/hr [+0.5]

5 psig

peference(s) 4.14
1. Prairie 1sland: E-0, footnote on information page.

-End of section 4.0-

-End of Exam-
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Water Parameters

1 gallon = 8.345 1bs
1 gallon = 3.78 liters

1 ft3 = 7.48 gallons

Density = 62.4 1bg/ft>
Density = 1 gm/cm

Heat of Vaporization = 970 Btu/1bm
Heat of Fusion = 144 Btu/1bm
1 Atm = 14.7 psia = 29.9 in Hg

-------------------------------- -----

Miscellaneous Conversions

1 Curie = 3.7 X 1010 dps
1 kg = 2.21 1bs

1 hp = 2.54 x 10° Btu/hr

1 M = 3.41 x 10° Btu/hr
1 Btu = 778 ft-1bf

Degrees F = (1.8 x Degrees c) + 32

1 inch = 2.54 centimeters
g = 32.174 ft-1bm/1bf-sec
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5. THEORY OF NUCLEAR FOWER FLANT OFERATION, FLUIDS, AND FPAGE

TBERMODYNAMICS

QUESTION 5.01 (2.50)

a. Explain the effect of rod position on the Moderator Temperature
Coefficient (MTC). Consider only rods inserted or withdrawn at
power and disregard any effects of changes in boron concentrat-
ion.

b. Explain how and why the magnitude of MTC will vary with RCS
temperature.

QUESTION 5.02 (3.00)

a. The heat flux at a particular position in a reactor is 4x10 5
BTU/HR.-SQ.FT. The DNBR is 3.2. Determine the Critical Heat
Flux (CHF) at this location.

(1

(1

(1

b. How will the CHF vary with the following: (each increase separately)

1. Coolant flow rate ?
2. Reactor coolant pressure ?
3. Reactor coolant quality ?

c. What is the limiting DNBR for the Pl facility and why must it
be operated at or above this limit ?

QUESTION 5.03 (1.50)

The speed of a centrifugal pump is decreased to half its initial
value. Given the following initial conditions, what are the
final conditions.

1. Fluid Horsepower 25 HP
2. Flow 45 gpm
3. Head 250 psi

(*#»»x% CATEGORY 05 CONTINUED ON NEXT PAGE **¥*x)
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5. _THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE 2
THERMODYNAMICS

QUESTION 5.04 (3.00)

Assume that your plant has experienced a degraded electrical power
condition and that you are monitoring the plant’'s cooldown

on natural circulation. Explain WHY you agree or disagree with
the following statements:

A. A slow downward trend in narrow range Tave is a good indication
of well-established natural circulation flow. (1.0)

B. A difference between wide-range T h and wide-range T c of
65°F and slowly increasing indicates developing natural

circulation flow. (1.0)
C. Natural circulation flow rate can be increased by increasing the
steam flow rate. {1.0)
QUESTION 5.05 { .786)

Choose the CORRECT response. The Importance Factor at Prairie Island is
than one because delayed neutrons .

(a) less; are less likely to leak from the core.
(b) less; do not cause fast fission of U-238.
(c) greater: are less likely to leak from the core.

(d) greater; do not cause fast fission of U-238.

QUESTION §5.086 £ . THh)

Choose the CORRECT response. The isothermal temperature coefficient is the
sum of the moderator temperature coefficient and the:

(a) fuel temperature coefficient when power is below the point of adding
heat.

(b) power coefficient when power is below the point of adding heat.

(¢) fuel temperature coefficient when power is above the point of adding
heat.

(d) power coefficient when power is above the point of adding heat.

(**»%xxx CATEGORY 05 CONTINUED ON NEXT PAGE **xx¥%)



iy 4 'LEAR_POWER_FLANT OFERATIC N, FLUIDS., AND FAGE -
THERMODYNAMICS

QUESTION 5.07 ( .75)

Choose the CORRECT response. “"Shutdown Margin” as used in Technical
Specification 3.10 is the amount by which the reactor core would be sub-
critical at hot shutdown conditions if all control rods were tripped,
assuming:

(a) normal hot channel factors are maintained, and assuming no changes in
xenon or boron concentrations.

(b) that the highest worth control rod assembly remained fully withdrawn,
and assuming xenon-free conditions and no changes in boron
concentrations.

(¢) normal hot channel factors are maintained, and assuming xenon-free
conditions and no changes in boron concentration.

(d) that the highest worth control rod assembly remained fully withdrawn,
and assuming no changes in xenon or boron concentration.

QUESTION 5.08 { +19)

Choose the CORRECT response. In which of the following situations will the
further insertion of control rods cause Delta I to become more positive?

(a) Buildup of Xenon in the top of the core with rods fully withdrawn.
(b) Positive MTC during a reactor startup.
(c) Bank D control rods inserted to the core midplane.

(d) Excessively negative MTC at EOL.

QUESTION 5.09 { .7H)

With the plant operating at 85% steady state power and all the P.I. systems
in their normal/automatic configuration,the operator borates 100 pcm.
SHUTDOWN MARGIN will .....

1) increase

) increase until rods move

) decrease

) decrease until rods move

) remain unchanged, whether or not the rods move

LS L N

(**xxx CATEGORY 0% CONTINUED ON NEXT PAGE *¥w¥*x)



CLEAR POWER PLANT OPERATION, FLUIDS, AND FAGE b
THERMODYNAMIC

QUESTION 5.10 (1.00)
The reactor is critical and leveled off at 10-8 amps. Both RCP’'s are
operating and the steam dump system is maintaining Tave. The main condenser

dump valve fails open.
At what power level, if at all, will the reactor level off?

QUESTION 5.11 (1.00)
Compare the estimated critical position (ECP) for a startup 15 hours after
a trip to the actual critical rod position (ACP) for the following events

or conditions. Consider each independently. Indicate whether the ACP will
be higher than, lower than or the same as the ECP.

a. All steam generator levels are raised by 10% 5 minutes prior to
startup.

b. The steam dump pressure setpoint is increased to a value just below the
lowest code safety setpoint.

¢c. The startup is delayed two more hours.

d. Condenser vacuum is decreased by 2 inches of mercury.

QUESTION 5.12 )

Choose the CORRECT response concerning pump shutoff head for a centrifugal
pump.

(a) The excessive flow rate which exists at shutoff head will cause
vibrations which may result in pump damage.

(b) Pump shutoff head is the pump head which exists at the onset of
cavitation.

(c) Centrifugal pumps must not be started at shutoff head to avoid drawing
starting current for an excessive amount of time.

(d) At pump shutoff head the resistance to flow is greater than the power
which the pump can impart to the fluid.

(*#*xx% CATEGORY 05 CONTINUED ON NEXT PAGE x¥»*x*x)



5.  THEORY OF NUCLEAR_POWEK PLANT OFERATION, FLUIDS, AND FAGE 6

QUESTION 5.13 . THh)
Choose the CORRECT response. Steam generator shrink occurs due to the:

(a) rapid increase in steam generator pressure when turbine power suddenly
increases.

(b) rapid formation of bubbles forcing additional water into the moisture
separators.

(c) rapid decrease in first stage pressure on a down-power transient
causing a reduced steam generator level setpoint.

(d) rapid increase in steam generator pressure when turbine power suddenly
decreases.

QUESTION 5.14 (3.00)

a. Power defect changes over core life. Of the coefficients that
contribute to power defect, which contributes most to this change
over core life? EXPLAIN £3.03

b. Explain why power defect is desireable for reactor operation at
power. (1.0)

¢. Which of the reactivity coefficients that contribute to power
defect act first to affect reactivity on a sudden power change

due to rod movement? EXPLAIN WHY. {1.0)
QUESTION §.15 (2.50)
a. Provide two conditions necessary for Brittle Fracture of
a carbon steel pressure vessel to occur. {.50)
b. Define RT NDT (Nil-Ductility Reference Temperature). £1.8)
¢. How does RT NDT change acs the reactor vessel ages?
Eriefly EXFLAIN your answer. (1.0)
QUESTION 5.186 (1.50)

List three effects which would cause the Power Range indications to
increase over core life. (NI's will be adjusted down)

(v#*xx CATEGORY 05 CONTINUED ON NEXT PAGE **x%%)



JRY OF NUCLEAR POWER FLANT OFERATION, FLUI.)o, AND FAGE 7
THERMODYNAMICS

QUESTION 5.17 £ . T5)
While conducting a plant startup, the operator planned a rod pull for a

for a SUR of .75 dpm from 5%10 -8 amps but instead of withdrawning the rods
he inserted the rods. Explain what the new startup rate will be?

(*xxx» END OF CATEGORY 05 »¥xxx)



6. _PLANT SYSTEMS DESIGN, CONTROL. AND INSTRUMENTATION PAGE 8

QUESTION 6.01 (1.00)

On & decreasing pressure in the Fire Protection System state what events
occur at the following pressures?

a) 120 psig

b) 105 psig

c) 95 psig

d) 90 psig

QUESTION 6.02 (2.00)

List the five conditions required for the emergency on site source breaker
to close if the primary off site source and secondary off site source fail

to restore the bus.

QUESTION 6.03 (1.00)

1f LITE " SI PUMP NOT READY "was illuminated it would signify, (choose one)

a)the local/remote switch for the SI pump is in local position

b)a Safety Injection signal is present and the SI control room switch is in
stop position

c)the SI pump switch in the control room is in " pull to lock " position

d)a Safety injection signal is present but there is a loss of safeguards
bus power to the running SI pump

QUESTION 6.04 (2.00)
a) Include the setpoints and cocincidences required for a "L" signal
to be generated. {1.9)
b) List the two automatic equipment actions which occur when a "L" signal
is generated. £1.0)
QUESTION €.05 (2.00)
a)Why are the high head SI to reactor vessel nozzle supply valves “closed”
whern aligned for ECCS standby operation? £12.9)
b)List two reasons why the high head SI to reactor vessel isolation valves
are "'closed” during cold shutdown. (3:8)

(*xx¥* CATEGORY 06 CONTINUED ON NEXT PAGE *%x*x*x*)



€. PLANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION PAGE

QUESTION 6.06 (1.00)

What setpoints are regquired to manually initiate the recirculation phase
for the containment spray system? (include coincidence if necessary’

QUESTION 6.07 (1.00)

Explain how the containment vessel has negative pressure protecticon
during a containment isolation signal if the containment differential
pressure is trending upwards greater than .4 psid.

QUESTION 6.08 ( .50)

If left in automatic control, in what position should PCV-135 (letdown
pressure control valve) be found two minutes after a safety injection
initiation?

QUESTION 6.09 (1.00)

Why does the non running component cooling water pump start when the
D.C. Transfer switch for the 4.16KV zafeguards bus is transferred from its
primary/alternate source?

QUESTION 6.10 (1.00)

What systems in the plant are available for determining containment
hydrogen concentration? List two

QUESTION 6.11 (2.50)

a)Explain the one difference between Train A and Train B of the auxiliary
building special ventilation system (ABSVZ) in their plant/control room
indications when both are "started” by a safety injection signal.

b)Explain the response of each train of (ABSVZ) when "stopping” each
train after they were started by the Safety injection signal. &

(*»»x¥ CATEGORY 06 CONTINUED ON NEXT PAGE *xxx¥)
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* QUESTION 6.12 (1.00)
The steam flow signal sent to the RPS is density compensated but the

steam flow signal sent to the ESF is not density compensated. Why does the
Engineered Safeguards System use an uncompensated signal? (list one reason)

QUESTION 6.13 { .7D)

List the signals required to initate a steam line isolation on an affected
steam line.

QUESTION 6.14 (3.680)
A. Why do the Reactor Containment Fan Coolers (RCFC) automatically
shift (or start) to slow speed following an SIS signal? (1.0)
B. How is RCFC affected on an SIS signal? (Include a description of
the flow path.) {1.0)
C. List four signals that will cause Containment Ventilation
isolation. £1.0)
QUESTION 6.15 3.25)

a. With the Main Turbine Control System (MTC) selected to OPERATOR
AUTO, state the signals used for the reference AND feedback

when in:
2. 2P BN
2.  INF AT, (.0)

b.List three conditions that will cause the MTC to switch to MANUAL. (0.75)

c.List six conditions that will actuate the 20/ET backup solenoid in the
Emergency Trip Control Block circuit in the MTC. £1.5)

(#*x#% CATEGORY 06 CONTINUED ON NEXT PAGE *xx*x¥)



€. ELANT SYSTEMS DESIGN, CONTROL, AND IN:IRUMENTALJUN FAGE

QUESTION 6.16 (2.00)

Describe the operation of a hydrogen recombiner unit. Include in
the description how the hydrogen is drawn in, the process that takes
place, and specifically how the hydrogen is removed. (

(*#+*x* END OF CATEGORY 06 ###x*)
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7. _FROCEDURES - NORNAL, ABNORMAL, EMERGENCY AND PAGE 12
RADIOLOGICAL CONTROL

QUESTION 7.01 (1.00)

Prairie Island procedure on dampening Delta I oscillations on a large xenon
transient is to react to the swing with rod movement.

Plot on part B the general trace you would expect on the C-panel stripchart

when the rods are moved by procedure to dampen the xenon oscillations.
(see figure 7.1)

QUESTION 7.02 ( .50)

List two cases in which the CSF status trees are required to be monitored
per the ERG’'s.

QUESTION 7.03 ( .50)

If a red terminus is encountered in a CSF status tree, list one action
that must be taken by the operator(s)

QUESTION 7.04 ( .50)

Choose the CORRECT response. With reactor power at 15%, penalty deviation
outside the target band shall be accumulated on a time basis of

(a) one minute penalty for each one minute outside of the target band.
(b) one half minute penalty for each one minute outside of the target band.
(¢) one minute penalty for each one half minute outside of the target band.

(d) zero minute penalty for time outside the target band.

(**xx* CATEGORY 07 CONTINUED ON NEXT PAGE *x*x»)
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7. _PROCEDURES - NORMAL, AENORMAL, EMERGENCY AND PAGE 13
RADIOLOGICAL CONTROL

QUESTION 7.05 ( .50)

Choose the CORRECT response. For a Quadrant Power Tilt Ratio (QPTR) cof
1.09 Technical Specification 3.10 requires that the operator:

(a) reduce reactor power to less than 50%.

(b) reduce reactor power to rated power less 2% for every percent that the
QFTR exceeds 1.0.

(¢) bring the reactor to hot shutdown.

(d) reduce reactor power to less than 85%.

QUESTION 7.06 (3.00)

a. Several requirements that must be met in order to reset SI.
Include all options, if any, in accordance with E-0.(list four) (2.0)

b. What two plant conditions require re-initiation of S17? (

c. If SI re-initiation (after being reset) is required will it be
automatic? Explain. {0.8)

QUESTION 7.07 (2.25)
The following pertain to Shutdown Cutside the Contrcl Room (C1.8).
a. List four immediate duties of the Plant Equipment and Reactor
Operator in an evacuation of the control room when conditions
do not permit a reactor trip prior to leaving. £1.8)
b. As Xenon decays in the shutdown reactor, Boron must be added

to maintain shutdown margin. State five basic steps that must
be taken to borate the plant from outside the control room. (1.25)

(*x»#x CATEGORY 07 CONTINUED ON NEXT PAGE #**xxx)



J.__Ehoselvnee - NORMAL, apsvhinb, guthobihiY AND rase 14
RADIOLOGICAL CON

QUESTION 7.08 (1.50)
a. Withdrawing the shutdown banks is administratively controlled in

the startup procedure (C1.2). State the two plant conditions
that may exempt the shutdown banks from being withdrawn? (2.0)

b. What is the minimum shutdown margin that must be maintained
with all shutdown and control banks inserted? (0.5)

QUESTION 7.09 (2.00)

During the performance of C1.8 "Shutdown from outside the control
room":

a. Under what circumstance is normal or excess letdown NOT to be

established? (0.5)
b. List five alternate methods of establishing a letdown flowpath. (1.5)
QUESTION 7.10 (£ 90)

Part of the RCP trip criteria states that the RCP cannot be
tripped unless RCS pressure if less than 1200 psig or 1500 psig
for ADVERSE CONTAINMENT.

Define ADVERSE CONTAINMENT.

(#+xx* CATEGORY 07 CONTINUED ON NEXT PAGE *xxxx%)



7. FPROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE
RADIOLOGICAL CONTROL

QUESTION 7.14 { - 78)

For each location below, indicate the reactor coolant leakage
criteria per the Technical Specification that would apply.

1. Unknown location

2. Through pressurizer code safety valves to the PRT
3. Total steam generator tube leakage

QUESTION 7.15 (1.00)

What procedure/s recommend that the CSF status trees should not be
implemented but be monitored for information only?

QUESTION 7.16 (1.50)

List three actions required during a reactor startup if criticality has
not been achieved within -/+ 750 pcm of the predicted rod position.

QUESTION 7.17 (1.50)

What are three major groups of operator actions employed to maintain the
RCS cooling following a loss of heat sink event?

QUESTION 7.18 (1.00)
All FRG's take precedence over contingency guidelines. TRUE/FALSE

(**xx%x END OF CATEGORY 07 *xxxx)
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8. _ADMINISTRATIVE PROCEDURES. CUNULTIONS. AND LIMITATIONS FAGE 1€

" QUESTION 8.06 (1.00)

What responsibility of the Emergency Director cannot be delegated to
another individual?

QUESTION 8.07 ( .50)

Immediate first aid shall take precedence over contamination control in the
event of a serious injury. true/false
QUESTION 8.08 £ < T5)

On a large radiocactive spill emergency, the Shift Supervisor requires the
emergency team members to wear protective clothing due to high airborne
radiocactivity.

List the two protective clothing required for the emergency team.

QUESTION 8.09 (1.00)

When does the Shift Supervisor review the Bypass Index to verify the
accountability of all bypass jumpers,tags

QUESTION 8.10 (1.00)

The Shift Supervisor needs to authorize the removal of a bypass when it is
removed in accordance with a standing procedure. true/false

QUESTION 8.11 (2.00)
If a limiting condition for operation has been exceeded and no time limit

has been specified by Tech/Specs, what two actions should be taken?
(assume 50% power)

QUESTION 8.12 (1.00)
An operator (aware of the ALARA concept) using a checklist in a radiation

area can automatically alter the status of a device or component to meet
the checklist. true/false

(#xxx* CATEGORY 06 CONTINUED ON NEXT PAGE *¥¥x*x)



8. ADMINISTRATIVE FROCEDUKES, CONUITIOND, AND piBliBlivie )

"QUESTION 8.13 (1.50)

When the "System/Component Returned to Normal” slot is signed by the Shift
Supervisor on the Work Reguest,it signifies that several requirements are
satisfied.List three requirements.

QUESTION 8.14 ( .50)

The position of a throttled (partially opened ) valve can be independently
verified by a second person opening or closing and then repositioning the
valve. true/false

QUESTION 8.15 ( .50)

What shall govern in the event of a conflict between the administrative
control directives and the administrative work instruction?

QUESTION 8.16 (1.50)

10 CFR 20 and 10 CFR 50 designates 15 types of events that must be report-
ed to the NRC at once (within one hour). List five separate events that
require NRC notification within one hour. Note that listing more than one
event that comes under the same heading or type will count as one.

QUESTION 8.17 (1.00)

According to SWI-0-4 (Records Management), what 2 cases will require
the retention of specific portions of the Trend Typer output, as
opposed to normal disposal? £1.9)

QUESTION 8.18 (1.50)

a. How is entry and exit to the containment by plant personnel
required to be documented? (0.75)

b. How dces the need for frequent containment entry affect the

method of personnel documentation as sited in SWI-0-9
“Operation Section Containment Entry Instructions”? (0.75)

(*x»%% CATEGORY 08 CONTINUED ON NEXT PAGE Xxxxx)



cllowing pertain to SWI-0-3 "Safeguards Hold Cards & Component

a. How is a c:mponent identified as requiring a BLOCK or LOCK? ( Y &-

b. Whose permission 1s requ:red to remove a BLOCK or LOCX? (0.2
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BELRY_Ur NULULEAR TUWER SLANI VUILRALIAVGN, FLUIDS, AN ‘ -

THERMODYNAMICS
ANSWERS -- PRAIRIE ISLAND 1&2 -86/05/19-REIDINGER, T.
ANSWER  5.03 (1.50)

1. (25)(0.5)(0.5)(0.5) =3.125 HP

2. (48)(0.5) = 22.5 oo

[
o
St

3. (250)(0.5)(0.5) = 62.5 psi [0.5 each] (

REFERENCE
P.1. NUS NET MOD. 4, Chap. 6.2, p.1; 6.4, p. 6

ANSWER 5.04 (3.00)

A. Disagree - Tave is a calculated indication and one parameter
decreasing will cause Tave to decrease giving a false indication.
Agree-1f other indication is used in conjunction with Tave. (1.0)
Note: Will also accept disagree due to inaccurate flow through
the bypass manifold during natural circulation.

B. Disagree - Natural Circulation is indicatea by T h stabilizing
then tends to decrease and the T ¢ and T h dT tends to decreacse
as decay heat decreases. (1.0)

C. Agree - Lowering steam pressure will lower saturation temp
which will increase heat transfer across the tubes. Will also {1.0)
accept disagree if mention that a rapid increase in steam flow
may stop Natural Circulation.

REFERENCE

WNTC Thermal and Hydraulic Principles, Chap. 14, p. 27
Training Module VIII -13,para 5.d;I111 para 1.B.3.4,RO requal exam 1-1.16

ANSWER $.05 = T9)
(b)

REFERENCE
Lesson Notes for NUS NET Series, p 26



. d8EVURY UF NI Ah _TUWER FLANI UFERALIUVN, FLUIDS, AN

THERMOTYNAMICS
. ANSWERS -- PRAIRIE ISLAND 1&2 -86/05/19-REILINGER, T.
L 4
ANSWER 5.06 f .T8)
(a)
REFERENCE

Westinghouse Reactor Theory Review Text, p 1-5.22

ANSWER 5.07 . TD)
(d)

REFERENCE
TS 3.10-1

ANSWER 5.08 i Th)
(¢c)

REFERENCE
Lesson Notes for NUS NET Series, P-SOE-78-11

ANZWER 5.09 { T8)
[) increases

. REFERENCE
Reactor Theory p.208

ANSWER 5.10 (1.00)
@7.5%

REFERENC
FIE chap 1-14b,Reactor theory p211



ANSWERS -- PRAIRIE ISLAND 1&ZC -86,/05/19-REIDINGER, T.

ANSWER §.1) (1.00)
a. ACP lower than ECP

b. ACP higher than ECP

—

c. ACP lower than ECP '25
d. ACP same as ECP [J(’each]
REFERENCE

SRO requal chap 5-5.6

ANSWER 8.18 ( .T8)
(d)
REFERENCE

Thermal-Hydraulic Principles and Applications to the PWR II, p 10-43
RO requal chap 1-1.12

ANSWER $.13 ( .78)
(d)
REFERENCE

Thermal-Hydraulic Principles and Applications to the PWR 1I, p 12-53
SRO exam Chap 5-5.12



OWER FLANT OFERATION, FLUIDS. AND

RY O
THERMODYNAMICS
ANSWERS -- PRAIRIE ISLAND 1&2 -86/05/19-REIDINGER, T.

ANZWER 5.14 (3.00)

a. Moderator Temperature Coefficient (MTC) [0.5] due to an increase
(more negative) in MTC as boron concentration is reduced over

core life [0.5]. ~ (1.0)
b. Power defect has a stabilizing influence on reactor operation

because it resists power changes. (As power increases, power

defect adds negative reactivity and as power decreases, power

defect adds positive reactivity). {1.9)
¢. Doppler (FTC) [0.5]. Fuel temperature changes first [0.5]. {1.6)
REFERENCE

P.1. NUS NET MOD. 3, Chap. 9.3, pp. 3-4

ANSWER  5.15 (2.50) CM 'Z‘zio)
25

a. - low temperature Jr~
- vessel stress ' /
- pre-existing material flaw [Q,4’%a.] o g
b. RT NDT is that temperature at which non-ductile failure will O
no longer occur. )
¢. Increases [0.5] because of metal changes due to (fast) neutron
irradiation [0.5]. £3.48)
REFERENCE

P.1. NUS NET MOD. 4, Chap. 10.1, pp. 1-18.

ANSWEER .16 (1.50)

l1.less boron at EOL,so more leakage
2.flux shift to outer edges of the core
3.increase in total flux due to fuel burnup

REFERENCE
Theory Review p76



5. TBEORY OF NUCLEAR FOWER FLANT OFERATION, FLUIDS, AND FAGE ct
THERMODYNAMICS

", ANSWERS -- PRAIRIE ISLAND 1&2 -86/05/19-REIDINGER, T.

ANSWER $.17 { .79)

-.325 dpm SUR(.50) to the longest delayed neutron precursor decaying with a
mean life of B0 seconds.(.25)

REFERENCE
Pl Exam bank Chap 1-21f



€. ELANT SYSTEMS DECIGN, CONTROUL. AND_ INCTRUMENTATION  FAGE 27

"NSWERS -- PRAIRIE ISLAND 1&2 -86/05/19-REIDINGER, T.

ANSWER €.01 (1.00)

a) jockey pump starts

b )screen wash pump starts

c)motor driven fire pump starts

d)diecsel driven fire pump starts
(.25 pt each)

REFERENCE
Fire protection p3

ro
o
O
~

ANSWER 6.02 {

1)bus undervoltage

2)bus lockout relays-reset

3)diesel gen bkrs c/s-auto

4)diesel gen-95% normal freq/voltage
5)all source breakers to bus are open
(.40 pt each)

REFERENCE
B-20.5 pl13 para 3.6

ANEWER 6.03 (1.00)
[

REFERENCE
-.B-18 pl0

ANSWER 6.04 (2.00)
®” ¢% .
a)lo-lo level <10% (.50),1/2 on two sets in the safeguards selected BAST

b)The SI pump RWST supply isolation valves c¢pen
The S1 pump BA supply isolation valves close
(.50 pts each)

REFERENCE
B-18A,p13,18



’NSWERE -- PRAIRIE ISLAND 1&2 -86/05/19-REIDINGER, T.

ANSWER 6.05 (2.00)

a)Prevent unneccessary thermal shock(.50)toc the reactor vessel in the event
of a spurious SI actuation(.50)
a)Frevent overpressurization of the RCS by :
1) valve leakage

2) high discharge pressure of the £1 pump
(.50 each)

REFERENCE
B-18A p21,p27;para 4.4

ANSWER 6.06 (1.00)
8%(.25)1ow low level RWST(.25) and containment pressure(.25)>10 psig(.25)

REFERENCE
B-18D pl17

ANSWER 6.07 (1.00)

Fsid >.4: the vaccuum breakers open in spite of the containment isclation
for pressure protection

REFERENCE
B-19,pl1

ANSWER 6.08 ( «00)
closed

REFERENCE
CVCS lesson plans pl3

ANSWER €.09 (1.00)

The CCW pump starts from a false low pressure signal caused by the precssure
ewitch and relay that was momentarily de-energized during the tranzfer
operation.



6. _PLANT SYSTEMO DESICN, CONTROL, AND INSTEUMENTATION FAGE 29

*NSWERS -- PRAIRIE ISLAND 1&Z2 -86/05/19-REIDINGER, T.
|
REFERENCE 1
LEK 85-007
ANSWER €.10 (1.00)
1) Containment hydrogen detector-reads out on recorder in control room
2) Gas analyzer lined up Post Loca system & gas grab from the Post Loca
system
REFERENCE
Cont.Hydrogen Control lesson plans p7
ANSWER 6.11 (2.50)
a)Train A fan and damper lights are green following actuation( _S€v), Train
B equipment lights are all extinguished. (.62f) ‘Akleic,
b)Upon stopping Train A,+the components that wWere automatically shutdown
remain shutdown(.6Xf) upon stopping Train B all normgl equipment that was
operating restar utomatically. ( % M
REFERENCE
E 19.2 pib
ANSWER €.12 (1.00)
1)Possibility of the steam line break occurring in a location that would
bypass the steam pressure detectors.
2)Break location could result in the loss of the steain multiplier signal

and the failure of the steam flow channel to zero. (accept either ans.)

REFERENCE
B-18C, p21

ANSWER €.13 ( .78)

/U'A*f ;m/«w au%)—f

1)low-low tavg,b)high steam flow,c)s-signal

(.25 ea) ;:2 a:b ok

REFERENC
B-18C,p13 (4/(42&0@)




€. _PLANT SYSTEMS DECIGN, CONTROL. ANL INSTEUMENTATION PAGE 30
INSWERS -- PK! RIE ISLAND 1&2 -86/05/19-REIDINGER, T.

ANSWER 6.14 (3.00)

A. Prevent overloading motors due to the high water content
(denser atmosphere) during a LOCA. £3.0)
B. Shifts to accident operation, rerouting air flow through
(the cooling coils, fan) the butterfly valves to the
upper containment. Will accept "All CFCU’s shift/start in
slow and discharge dampens fail to the dome. (1.0)
C. 818
High Radiation.
Manual containmént isolation.
Manual containment spray.
R-11 V%R-12, or R-22.

0k
REFERENCE
P.1. System Description, B~18, pp. 18, 67, 82.
& T c [?21%)

[4 @ 0.25ea.] (1.0)

ANSWER 6.15 (3.25)

a. 1. IMP IN- Reference--Percent of Load CM)
Feedback---Impulse Fressure

2. IMF OUT-Reference--Percent of valve position
Teedback---None [0.25 ea.] £1.9)

b. 1. Use Turbine Manual Pushbutton CE ) ek
2. Load reference channel failure QOXD W L rmars » )
3. Speed reference is different fr turbine speed by;’O%
4. Turn the Maintenence Test key from TEST to OFF
[any 3 @ 0.25 ea.] (0.75)
¢. 1. Generator lockout contacts (86) actuated
2. Both main feed pumps trip
3. Auto-stop 0Oil pressure <45 psig
4. Reactor trip -aw®
5. High Level in the Feed Water Heater 11, 12, or 13
6. Hi-Hi Steam Generator water leve -
Z %% %ﬁ%’ [0.25 aa.3 (1.8)
% - Han
v e¢22:? ;;22223221z27,c‘¢.yaii¢.,avcuzf
REFERENCE
P.1. System Description, B-23 pp. Somdu o=

19) <>




MNSWERS -- PRAIRIE ISLAND 1&2 -86/05/19-REIDINGER, T.

ANSWER 6.16 (2.00)
1. Hydrogen enters via natural convection with the containment air.
2. The air is preheated by the inlet preheater section

3. Electric l.eaters raise the temperature of the air to where hydrogen
and oxygen spontaneously recombine forming steam.

4. The steam passes into a mixing chamber, mixed with cool cntm. air and

returned to containment.
(0.5 ea.] (2.0)

REFERENCE
containment Hyrogen Control pl0-P8180L KA028/000,K6.01,2.6
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7. PROCEDURES MA
RADIOLOGICAL CONTROL

ANSWERS -- PRAIRIE ISLAND 1&2 -86/05/19-REIDINGER, T.

ANSWER 7.01 (1.00)

answer is illustrated by a figure attached.

REFERENCE
D-60,P1 exam bank

ANSWER 7.02 ( .50)

a.The operator is directed by an action step in E-0 to begin monitoring the

status trees.
b.The operator transitions from E-0 to some other guidelines or enters
ECA-0.0 on symptoms at which the C3F status trees should be monitored.
‘ Lventy

C gl it sy gdins o e G Lol vk
NCE g jathids /m

REFERE
WWM

ERG's i
‘(./' aéﬁﬂérHVCZRi ‘43L§Z;&ﬁ:?k 622,443" /’70¢t0ﬂ4/"457t‘°“"”
ANSWER 7.03 t .D0)
a.1f any red terminus is encountered, the operator is required to
immediately stop any optimal recovery guideline in progress, and to
perform the functional restoration guideline required by the terminus.
b.I1f during the performance of any red-conditioned FRG, a red condition of
higher priority arises, then the higher priority condition should be
addressed first, and the lower priority red-frg suspended.
(accept either answer)

REFERENCE
ERG"s

ANSWER 7.04 ( .50)
(b)

REFERENCE
78 3.10-5




[ ERULEDURES = NURNAL, ABNVURSAL, ENERDENCI AND N v
' 3

RADIOLOGICAL CONTROL
ANSWERS -- PRAIRIE ISLAND 1&2 -86/05/19-REIDINGER, T.
ANSWER 7.05 {( .59)
(¢c)
REFERENCE
TS 3.10-5
ANSWER 7.06 (3.00)

a. 1. RCS subcooling >50 F (based on exit TC's). [0.4]

or adequate subcooling margin

Total feed flow to intact S/G's >200 gpm [0.4] OR Wide range
level in one S/G >60%. [0.4] or adequate heat sink

[ah}

3. RCS pressure >2000 psig and stable or increasing. [0.4)
4. Pressurizer level >10%.or adegquate RCS inventory [0.4)

b. RCS subcooling (based on core exit TC's) <50 F. [0.25]
OR
Fressurizer level cannot be maintained >5%. (0.25) (0.5)

¢. No, the Reactor Trip Breakers have not been cycled, thus, the
a.tomatic SI has not been reset (reinstated).
NOTE: May answer YES if assume RT breakers are cycled. (0.5)

REFERENCE
ES-0.2 p. 3; SI Logic diagram; E-0 p. 10



-8€/05/19-REIDINGER, T.

ANSWER 7.07 (2.25)
a. 1. Pick up the radio.
2. Manually trip the reactor at the reactor trip breakers.
3. Verify turbine trip at the pedestal.
4. Report to the remote S/D panel. [0.25 ea.] (1.8)

b. 1. (Use last known boron concentration in calculation).
2. Place Boric Acid Pump in "local”.

3. Close RMW & Emergency Boration Isclation to Chg. Pump
Suction valve (VC-11-58).

4. Open Emergency Boration to Chg. Pump Suction MOV (MV-32086)
manually.

5. Start pump.
6. Open VC-11-58 as necessary.
7. (Observe flow). [0.25 ea.]

REFERENCE
P.1. Procedure C1.8, pp. 2, 5-6

ANSWER 7.08

a. RCS borated to & the cold shutdown concentration (¢
greater) or borated to the hot xenon free concentration &
is being maintained at(po-load average temperature.a;)

b. 3% porsdice | rE- colk phutdaenv |
REFERENC? T Paguue 30 [F-306

a)P.1. Procedure C1.2 pp 5,6,7
b)ClA para 5,pll



7. _EPROCEDURES - NORMAL, AENORMAL, EMERGENCY AND PAGE 3¢
RADIOLOGICAL CONTROL

ANSWERS -- PRAIRIE ISLAND 1&2 -86/05/19-REIDINGER, T.
ANSWER 7.08 (2.00)
a. When RCS activity is extremely high (1 x 10-4 uci/cc -
10R/hr on R-9) (0.5)
b. 1. Head vents
2. RCFP seals
3. Pressuricer PORV’s
4. Excess letdown to RCDT
5. Letdown relief valve to PRT
6. Pressurizer safeties
7. Excess letdown to VCT [any 5 at 0.3 ea.] £1.5)
REFEEENCE

O C1.9 98. 8, C.20 »8. 2+

ANSWER 7.10 { .50)
Adverse containment - containment pressure greater than 5 psig
or containment radiation level greater than +—E—€% R/hr. (0.6)
REFERENCE 1o % 04 K/ha

Info. page for EO Series Procedures

ANSWER 7.31 (2.00)

~a. 1. As a RCP is started the steam bubble will collapse and
pressurizer level will decrease rapidly to fill the void. [0.5]

2. 1f a RCP cannot be started, a rapid cooldown will make the void
larger displacing water in the RCS causing an insurge into the
pressurizer. [0.5] (1.0)

b. If pressurizer is solid, pressure may be reduced rapidly as
level is reduced. OR This pressure reduction may be less
than saturation in the rest of the RCS and may result in

system bulk boiling. Partial credit given for mentioning i3.0)
bubble in PZE not in the vessel head and establishing pressure
contrel.

REFERENCE

5-0.5 background pg. 1



[, FROCEDURES = INOLEA) BONURNAL . Elhishalkhvi 1l AN
) Q

ANSWERS -- PRAIRIE ISLAND 1&2 -86/05/19-REIDINGER, T.
ANSWER 1.12 (2.50)
a. (11D1)(11Dp1) = (I2D2)(12D2) [0.5]

1200(2)(2)/(5)(5)=192 mr/hr
(192 mr/hr)(2 hr.)= 384 mrem [0.75]
b. 900 mrem + 384 mrem = 1284 mrem (O0.25)

He exceeded normal 10CFR20 whole body limit of 1250 mrem.
If assume that NRC FORM 4 is complete, then limit of 3000 mrem

1s not exceeded. £1.0)
NOTE: Answer to "b" is dependent on answer to "a" and graded
accordingly.
REFERENCE

P.1. Question Bank, 5-16

ANSWER 7.13 (2.5Q)
@

a. The motor run for 20 minutes (prior to the third attempt) or
it hasz been idle for 45 minutes.

b. 1. Insure a steam bubble is formed in the pressurizer.
2. Cool the RCS below seal water temperature.
3. Restrict seal injection flow to the RCP to <10 minutes prior

to pump start.
[0.5 ea.]

REFERENCE
P.1. Procedure C3 p.11

. 1 &pm

1 gpm

1
p
- 3
[0.25 each]

{L.85)

(1.2

C
~

(1.0)

(1.5)



ANSWERS -- PRAIRIE ISLARD 1&2 -8€/05/19-REIDINGER, T.

REFERENCE
P.1. Technical Specifications 3.1-9

ANIWER 7.15 (1.00)
ECA 0.0

REFERENCE

ECA-0.0 p3

ANEWER 7.16 (1.50)

1. insert control rods to the bottom
2. borate to xenon free hot shutdown boron concentration

3. contact nuclear engineer
ey & .
REFERENCE -
&1 ait > Wfaz&vf‘ D&C/ﬂ‘,&__’;z:; Aro s _gubenlical

ANSWER 4 ) (1.50)

attempt restoration of feed flow to the steam generators
initiate RCS bleed and feed heat removal

restore and verify secondary heat sink

terminate RCS bleed and feed

accept any three)

' 3
&
3.
4.
(
REFERENCE

PI-1FRE.1 pl1-10

ANSWER .28 (1.00)
false

REFERENC
ECA 2.1 p3 ,FRH.1



8 ADMINISTRATIVE PROCEDURES ., CONDITIONCS, AND LIMITATIONS FAGE st

ANSWERZ -- FRAIRIE ISLAND 1&C -86/05/19-REIDINGER, T.
ANSWER 8.01 (1.00)

a

REFERENCE

/8 .3.7+1 ,LER 85-002

ANSWER 8.02 (1.00)

The reactor core was in a safer condition with boric acid in the RCS rather
than in a BAST.The boric acid concentration is sufficient to mitigate the
consequence of the postulated steampipe rupture accident.

REFERENCE
LER 85-001

ANSWER 8.03 (1.00)

es,and power system dispatcher/operator

REFERENCE
SACD 3.10 para €6.1.2

ANSWER 8.04 (1.00)

5,2hrs

REFERENCE
SACD 3.13 para 6.5.2




8. _ADMISISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE
ANSWERS -- PRAIRIE ISLAND 1&2 -86/05/19-REIDINGER, T.

ANSWER 8.05 { .50)
false

REFERENCE

SACD 3.10 pars 6.5.7

ANSWER 8.0 (1.00)
Authorize protective action recommendations

REFERENCE
F3.8 para 4.1 }F3—/?/

ANSWER 8.07 { .50)
true

REFERENCE
F4 para 1.15

ANSWER 8.08 ( .78)

Wear plastic outer clothing and use a self contained breathing apparatus

REFERENCE
F2 para 14.2bf

ANSWER 8.09 (1.00)
Once a shift

REFERENCE
SACD 3.9 para €.5.1

e



8. ADMINISTRATIVE PROCEDURES. CONDITIONS, AND LIMITATIONS FAGE 40
. ANSWERS -- PRAIRIE ISLAND 1&2 -86/05/19-REIDINGER, T.
ANSWER 8.10 (1.00)
false
REFERENCE

5ACD3.9 para 6.3.2.para f

ANSWER 8.11 (2.00)

1)Unit shutdown shall be initiated within 1 hour after a L.C.0. has been

exceeded
2)Unit shall be in hot shutdown within € hours after S/D was initiated

REFERENCE
SW1-0-22 para 3.0

ANSWER $.12 (1.00)
false

REFERENCE
8W1-0-10 para 3.3.2

ANSWER 8.13 (1.50)

l)system is ready for operation
- 2)no additional work or testing is required
3)all procedure sign-offs are complete
4)Responsibile individual review in Section VI of the WR is signed off.
(accept any three)

REFERENCE
S5ACD 3.2 para 6.18.2 (c¢) note

ANZWER 8.14 ( .50)

false

REFERENCE
BAW] 35.10.1 pars 6.1.4




8. _ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATION AGE 41
ANSWERS -- PRAIRIE ISLAND 1&2 -86/05/19-REIDINGER, T.

ANSWER

8.15 ( .50)

Administrative control directives

REFERENCE
SACD 1.1 para 6.2.4

ANSWER

8.16 (1.50) ‘)

1. Events defined by 10 CFR 20.,involving:

a.
b.
e.
d.

radiation exposure to personnel.
radicactive releases.

loss of facility operations
damage to property

3
2. Events defined by 10 CFR 5071nvolvinst

a.
b.
c.

o

> m*ho

declaration of emergency classes

plant shutdown required by technical specifications

deviations from technical specifications in an emergency as necessary
to protect the public health and safety.

any serious degradation of the nuclear plant including it’s principal
safety barriers.

unanalyzed conditions that significantly compromise plant safety.

a condition that is outside the decign basis of the plant.
conditions not covered by the plant’s operating and emergency proce-
dures.

any natural phenomenon or other external condivion that poses a
threat to plant safety or significantyly hampers site personnel in
the performance of duties necessary for safe plant operation.

any event that results or should have resulted in ECCS discharge to
the RCS as a result of a valid signal.

any event that results in a loss of emergency assessment capability,
offsite response capability, or communications capability.

any event that poses an actual threat to the plant safety or
significantly hampers site personnel in the performance of duties
necessary for the safe operation of the plant including fire, toxic
gas releases or radioactive releases.

REFERENCE: 10 CFR 20.403 AND 10 CFR 50.72 [S @ .3 each]



ADMAILGIOIRAILIVE FRUCEDVURES , SVUINLL L AV AINLT M Alid AR AN

ANSWERS -- PRAIRIE ISLAND 1&2 -86/05/19-REIDINGER, T.
ANSWER 8.20 (4.00)
a. 1. Shift supervisor

2. STA

3. Duty c¢ngineer or Flant Manager [0.4 each]

b. Ilant manager or designee.

¢c. 1. Cause of trip is known.
2. Actions taken to correct trip initiation are satisfactory.
3. Plant response to trip was as expected.
4. It is safe to return to power. [0.5ea]

REFERENCE

PINGF, Administrative Work Instructions, 5AWI 3.1.1 p. .

ANSWER 8.21 (1.00)
a. Unit shutdown [0.25)] and NRC notified [0.25]
b. NRC

REFERENCE
Technical Specifications, 6.4

£ 8-
(0.

(0.
(0.

2)
3)

.0)

5)

o



8. _ADMINISTRAIIVE PROCEDURES, CONDITIONS, AND LIMITATIONS FACE 4z

. ANSWERS -- PRAIRIE ISLAND 1&2 -86/05/19-REIDINGER, T.
ANSWER 8.17 (1.00)
a. 1. Following a reactor trip. (0.5)
2. When requested by an individual. {0.5)

NOTE: Surveilances are acceptable ie. Leaktest

REFERENCE
PINGP; Section Work Instructions, SWI1-0-4, p. 3

ANIWER 8.18 t1.50)
a. Control room personnel should log each entry and exit and
reason for entry. (0.75)
b. A guard will control and monitor entry and exit. (0.75)
REFERENCE

FING, SWI-0-9, Operation Section Containment Entry Instructions

ANSWER 8.19 (1.78)
a. Designated on the "Integrated Operations Checklist” (by
the words BLOCK & TAG or LOCK & TAG in Status Column). (0.75)
b. Shift supervisor. (0.5)
c. False (0.5)
REFERENCE

PINGP; Section Work Instructions; SWI-0-3, p. 2




