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SUMMARY:

Examinations on March 20-21 1984

Examinations administered at Washington Nuclear Power Plant,
Washington from March 20 to Mare 21, 1984.

Chief Examiner:
Robert J. ate, Chief
Operations Section

Robert, J. Pate, Chief
Operations Section
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Richland,

ate Signed

ate Signed

Written examinations were administered to two SRO and one RO candidates. An
oral examination was administered to one SRO candidate. One candidate passed
these examinations.
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DETAILS

Persons Examined:

Evosevich, M. 55-9569
Peloquin, P. 55-9580
Bergstein, S. 55-9563

Examiners:

Pate, Robert J.

Persons attendin the Examination Exit Meetin

NRC:

Robert J. Pate, Chief, Operations Section
Leonard Wiens, Operator Licensing Examiner, NRR

WPPSS:

John Wyrick, Manager, Nuclear Iicense Training

Written Examination Facilit reviewers are listed below:

W. Shaeffer
T. Messersmith
N. Hancock
J. Wyrick
N. Stewart
S. Rejniak
N. Westergren
H. Rockey

Written Examination and Facilit Review:

Written examinations were administered to two SRO and one RO candidates
on March 20, 1984. At the conclusion of the examination, the examiner
met. with the persons noted in paragraph 4 above to review the written
examination. No facility review of the written examination was allowed
prior to the completion of the examination by the candidates.
Additionally, the facility review members were not allowed to have

any'ontactwith the candidates between the start. of the examination and the
completion of the review. The facility staff provided written comments
on the examination and the examination key. These comments were
discussed with the facility review staff. Appropriate revisions to the
master examination key were made prior to reviewing or grading the
candidates responses. Resolution of the facility comment are included in
Enclosure 1.

On March 21, 1984, 'the NRC examiners met with licensee representatives as
,detailed in paragraph 3. The examiners advised that the one candidate
that took the oral examination was not a clear pass.
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Enclosure 1

Plant Review of Answer Ke

Section 1

Question 1.7

Facil~t Comment:

I

)~ 't
t

"Discussion of void coef. variation with core age in the referenced SRP Manual
Vol. X ends by stating that void coef. is most negative near MOL and pp 77,~of
ref. shows void coef. is still more negative at EOL than BOL."

W

"Answers will probably state void coef. is more ne . at EOL, as is the case;
design'of the core actually determines the variation that occurs - even the
vendor provides no definitive explanation of the variation that, occurs."

\
f

Resolution
'I

The correct answer willbe more negative by design.

Question 1.8

Facilit Comment:
R

Also should accept "compressed liquid" in addition to subcooled.

Resolution:

The question requests an answer in terms "subcooled". The candidate should be
able to do this. No change to key.

Question 1.9

Facilit Comment:

The term "extracted" is ambiguous. If you consider "extracting" the energy
from the steam in the condenser, "A" is the correct answer. If you consider
the energy'"extracted" as being in the Turbine, "B" is the correct answer.
Therefore, A or 'B should be considered correct.

Resolution:

Disagree. Energy is extracted in the total system (turbine and condenser) the
question does not limit consideration only to the condenser. No change to
key.
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I'uestion
1.13 d)

Facilit Comment:

Also should accept 70 hours for Xenon free state following shutdown.

Resolution:

The correct answer is approximately 3 days. There is no significant,
difference between 70 and 72 hours. No key change.

Section 2

Question 2.1

Facilit Comment:

RER steam condensing mode has been removed by design.

Resolution:

RHR heat exchanger will be"'removed from the key.

Facilit Comment:

Bypass valves could be interpreted as being the main condenser (as the load).

Resolution:

Disagree. They bypass valves is another way of getting steam to the
condenser. Xn the same manner that drain valves would be a correct answer.
No change to key.

Question 2.2d)

Facilit Comment:
I

Question was'rather vague, did not know what the question was really asking.
Normal lineup, the valves are open.

Resoulution:

'' The'orrect answer, is the valves are open.
V

No change to key.
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Question 2.3

Facilit Comment:

This question does not illicita list of components that are supplied by 250
VDC. This question might be answered with a general comment regarding the
power supply for the entire RCIC sys.; not on an individual component basis.
Not all MOV's are DC. Some are AC operated (RCIC-V-63 8 76).

Resolution:

The question wording is in the same terms as the system and procedures section
referenced. The DC components in key are listed in the procedure except where
the reference material provided was in error. Key will be changed to include
RCIC-V-63 6 76 as AC valves.

Question 2.8

'Facilit Comment:

An acceptable answer could also be cooling and lubrication of the seal
package.

Resolution:

Answer key has more than required answer. The supply of filtered water to the
recirc. pump seals wil3, be a, correct answer.

Question 2.10a)

Facilit Comment:

This question may not illicitthe proper response due to a major system design
change which has eliminated all automatic valve functions on SW-V-69, 70, 12
and pond I,CV.

Resolution:

The reference material provided was in error. The key will be changed to
remove'he auto. valve functions and lower question value.

Question 2.10b)

Facilit Comment:

The low level trip,has been removed from the logic. The answer is still no,
but for a different reason.

Resolution:

The reference material provided was in error. The key will be changed.
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Question 2.11

Facilit Comment:

"Isolation valves" could be interpreted as being the H. P. governor valve
which would be closed at 100/ power.

Resolution:

The HP steam supply and L. P. steam supply have isolation valves separate from
the governor valve. An answer of "governor valve" will not be accepted. No
change to key.

Question 2.12

Facilit Comment:

The answer would not necessarily have to include the "upper and lower
distribution manifolds" in order to briefly describe the process.

Resolution:

The candidate must know that C02 is heavier than H2 and H2 is forced out, the
top. No change to key.

Section 3

Question 3.2

Facilit Comment:

Examiner should accept any of the following:

1) DEH does not control Rx power

2) DEH is in pressure control, therefore an increase in Rx power/steam
pressure is necessary for any load increase.

Resolution:

The candidate's answer should show he knows how DEH works. Facility answers
1) and 2) above would be worth partial credit as they do not address what
would happen with bypass valve initially open. No change to key.

Question 3.3.a)

Facilit Comment:

Student may refer to service air header isolation valve as SA-PCV-2. Ref. S&P
CAS lesson flow diagram.

Resolution:

Using. cor'rect valve numbers is acceptable. No change to key.
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Question 3.3.b)

Facilit uestion:

Either answer should be acceptable for full credit.

Resolution:

Agreed. No change to key.

Question 3.4.a-3)

Facilit Comment:

Examiner should also accept "undervoltage on the associated emergency bus,
SM-7 (DG-1), SM-8 (DG-2) or SM-4 (DG-3)"

Resolution

Agreed. However, one answer has been added. Full credit requires 4 answers
at 0.25 each. Key will be changed.

Question 3.4 c-4)

Facilit Comment:

Examiner should also accept "generator overvoltage".

Resolution

Agreed. Additional answer will be added to the key.

Question 3.5

Facilit Comment:

There are a number of ways to explain the RPS "1 out of 2 twice" logic that
are equally correct.

Resolution

"Agreed, no key change.
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Question 3.7b)

Facilit Comment:

Examiner should accept SGP Vol. Il, Chapt. 7 value 0.66W + 42%.

Resolution:

Agreed. 0.66W + 40't, will not, be correct. The key will be changed.

Question 3.7c)

Facilit Comment:

Rod select, is not directly used. This only determines which LPRM outputs that
are used.

Resolution:

Agreed. " Three correct answers, 0.33 each. The key will be changed.

Question 3.8a)

Facilit','Comment:
III

Examiner should also accept 0.5 cps.

Resolution:

The only 'correct 'answer will be 0.5 cps. Both answers will not be accepted.
The reference material provided was in error. The key will be changed.

Question 3.10

Facilit Comment:

APRM high, flow biased (0.66W + 51@ is in effect at all times.

Resolution:

Agreed, key changed.

Question 3.11 a-8 6 9)

Facilit Comment

This is no longer true due to a plant design change. All auto. functions of
SW-V-69A(B), 70A(B), 12A(B) have been deleted,

Resolution

Reference material provided was in error. Key will be changed.
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Question 3.lib)

Zacilit Comment:

Should also accept EOC-RPT Trip at 30/ turbine first stage pressure.

Resolution:

Agreed. Therefore, there are three correct. answers at 0.8/3 each. Key will
be changed.

Section 4

Question 4.2b)

Facilit Comment:

Must take into consideration what is done if the assumption is made that the
MSIV's are shut.

Resolution:

The assumption will be considered, if the assumption is stated. No change to
key.

I

Question 4.9a)

Facilit Comment:

Question is related to procedures (due to being part of Section 4), thus
answer j/4 should be allowed for full credit. Since the first 3 answers are
not in procedure (EOP 5.1.3).

Resolution:

Agreed. However, emergency procedures should,not be different from training
material. Key changed.

Question 4.12b)

Facilit Comment:

Iimiting conditions should be those as referenced in the system operating
procedures, not those out of the Regual. Program Training material (i.e., do
not put into service < 10 min. after LOCA, etc.) SOP 2.2.6.

Resolution

Agreed. However, training material should agree with SOP 2.2.6. Key willbe
changed.
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Section 5

Question 5.7a)

Facilit Comment:

Students are taught that the changes in fast and thermal leakage occur, but
such changes are small enough to be neglected so that no mention of leakage
effects in responses can be expected; there should be no credit deduction.

Resolution
i

This is a small point. Only small deductions will be made. No key change.

Section 6

Question 6.1 see Question 2.1

Question 6.3 also see Question 3.2

Facilit Comment:

OK, although Mode 5 (if used) would cause Rx power to increase via the DEH/RRC
system.

Resolution:

True,,but the examiner was advised that mode 5 was never used, nor is it
licensed by NRC. No change to key.

Question 6.4 see Question 2.2d)

Question 6.5b)

Facilit Comment:

" " Accept'able answer could also be: 920-1005 psi as power is increased from
standby';,to 100%.

h I

Resolution:„
k

.'ccept 920-1005, if conditions stated. No change to key.

I

L
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Question 6.9

Facilit Comment:

"Allow maintenance and testing" should not be required for full credit. Other
logic does also permit maint. and testing.

Resolution:

Disagree. Logics like 1 of 2 and 1 of 3 would not allow for maintenance and
testing. While 2 of 3 and 2 of 4 would also provide reliability and
protection against single failure.

Question 6.12 see Question 3.7

Section 7

Question 7.1

Facilit Comment:

Operations Department personnel have no accountability or contact with new
fuel until it is delivered by truck to the Rx bldg. crane bay, therefore,

,recommend part a) be deleted.

Resolution:

Agreed. Key will be changed.

Question 7.3a)

Facilit Comment:

Examiner did not ask for a band and therefore should accept any period in the
band. Also ppm 3.1,.2 states about 60-100 sec.

Resolution:

About 60-100 sec. will be acceptable. No change to key.

Question 7.6c)

Facilit Comment:

A sample yes should be sufficient, no explanation was required.

Resolution

True, no change to key.
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Question 7.7c)

Facilit Comment:

Shat about SM-4. Part two should accept ( 10 sec. since 10 sec'. is the Tech.
Spec. max. time. TS 3.8.1.1

Resolution:

Agreed. Must have SM-4, SM-7, SM-8 for full credit. < 10 sec. is acceptable.
Key will be changed.

I

Question 7.9c)

Facilit Comment:

Should be 20/ per PPM 3.2.1 pg. 4.

Resolution:

Agreed...Key will be changed.

Question 7.1la) see Question 4.9a)

Question 7.11b)

Facilit Comment:

Part '8 should be deleted. Training materials are not approved for plant
operations - these are unofficial documents.

Resolution:

Agreed, but training material should be consistent, with plant, procedures.

Question 8.8a)

Facilit Comment.:

The philosophy in the past has been to know from memory those T.S. which
require action within 1 hour.

Resolution:

The candidate will not 'be penalized for not knowing the time limits of LCO,
but must realize that the time of the event is 1600 and the LCO,clock starts
at that time. Not at 1900 when the decision is made by the plant manager.
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U.S. NUCLEAR REGULATORY COMMISSION
SENIOR REACTOR OPERATOR LICENSE EXAMINATION

Facility:
Reactor Type:
Date Administered:
Examiner:
Candidate:

W P-
BWR

0 84
R. J. Pate

INSTRUCTIONS TO CANDIDATE:

Use separate paper for the answers. Write answers on one side
Staple question sheet on top of the answer sheets. Points for
question are indicated in parentheses after the question. The
grade requires at least 70K in each category and a final grade
least 80K. Examination papers will be picked up six (6) hours
examination starts.

~onl
each
passing
of at
after the

Category X of
Val ue Total

X of
Candi date ' Category

Score Value Cate or

5. Theory of Nuclear
. Power Plant Operation,

Fluids, and Thermo-
dynamics

6. Plant Systems 'Design,
Control, and
Instrumentation

7. Procedures - Normal,
Abnormal, Emergency,
and Radiological
Control

~5 25 8. Administrative Pro-
cedures, Conditions,
and Limitations

Totals

All work.done on this examination is my own, 1 have neither given nor
received aid.

Candidate s Signature



WNP-2 SRO EM - 3/20/84

5.0 Theo Nuclear Power Plant eration Fluids and Thermod amies 25.0)

5.1 Prior to startup (all control rods full in), the SRM count rate
is 20 CPS and K effsctive is 0;97.

a) If control rods are pulled to increase reactivity by +0.025,
what count rate on the SRMs should be expected when the period
.becomes infinite? Show all work. (1.5)

b) If additional control rods are pulled to increase reactivity
by 0.003, would the time required to reach an infinite period
be greater or less than the time in part a? Give the Reason for
your answer. (1.5)

5.2 Assume that the reactor is being started up from cold shutdown
and a rod drop accident occurs. Of the void, doppler, and
temperature coefficients which will act first, second, and third
to limit the rapid power rise? Explain your answer (1.5)

5.3 Assume 100$ power, equilibrium xenon and a control rod swap is
made to skew the axial power density from the bottom to the
top of the core without changing power:

a) What is the effect of the xenon transient in the next few
hours on the power density toward the top of the core? (1.5)

b) What other problem does this type of rod swap present and
how can it be controlled? (1.5)

5.4 A centrifugal pump operating at 1000 r8m is pumping 400 gpm of
water at a discharge head of 20 psi using a power of 5 KW. If
its speed is increased to 2700 r m which one of the following
will happen? (1.0)

a) 1) The flow rate will increase to 900 gpm.

2) The discharge head will increase to 30 psi.

3) The power requirements will increase to ll KW.

4) The discharge head will increase to 45 psi.

5) The power requirement will increase to 15 KW.

b) The NPSH will increase decrease remain the same? (0.5)



5.5 a) What is meant by a two phase heat exchanger?

b) Give three examples of two phase heat exchangers at
RP-2.

c) What is the significant difference in calculating heat
transfer rates between single phase and two phase heat
exchangers?

a} The value of the critical power ratio associated with the
most critical assembly in the reactor core.

b) The power in a fuel assembly which causes critical quality
(boiling transition) to exist at one point in the assembly.

c) The power in a fuel rod which causes critical quality
(boiling transition) to exist at one point on the rod.

d) The power at which the fuel assemblies go critical
regardless of the quality of the coolant in the core.

5.7 a) Does the moderator temperature coefficient of reactivity
become more or less negative as temperature increases?
Why?

b) .At the middle of core life with normal operating
~ temperature and pressure, how does the value of the

moderator temperature coefficient of reactivity compare
to the value of the void coefficent and the value of the
fuel temperature (doppler) coefficient.

c) How does the moderator temperature coefficient of
reactivity vary with core age? Why?

5.8 a) Define enthalpy

b) At atmospheric pressure, woul'd the absolute value of the
enthalpy change in cooling 1000 ibm of water from 51 F to
504F be greater than, less than, or equal to the absolute
value of the enthalpy change in completely condensing 2
ibm of steam at a constant 2124F? Show all work.



5e9 Describe the process called "entrainment" as it applies to
to jet pumps.

5.10 Explain how the flow through each fuel bundle is controlled.
Also explain the basis for controlling the flow through each
'fuel bundle.

5.11 H~ow ion will it take to increase power from 75 watts to 750 KW

on a'5 second periods Show all work.

5.12 Comparing the core flow maps for one-pump and two-pump
operation, (see attached core flow maps) at 100$ pump speed
and flow control valve at 12$ , explain why the percent
core flow for two-pump operation (~45/) is not double
the percent core flow for one pump operation. (~6/)

End of Category 5



WNP-2 SRO EXAM 3/20/84

6.0 Plant S stems Desi n Control and Instrumentation

6.1'ist eight major components that are supplied steam from
the main steam system during operation.

6.2- Assume the following initial conditions:

- 100$ power
- 3 element level control (selected for normal operating

level)

One feedwater flow transmitter fails low. Assuming no
operator action and that the transient is not severe enough
to scram the reactor, choose the most correct final result
from the following:

a. The reactor continues to operate at the same power
level with a higher than normal water level.

b. The reactor continues to operate at the same power
level with a lower than normal water level.

c. The power decreases to 65/ and the reactor continues
to operate with a higher than normal water level.

d. . The power decreases to 65~ and the reactor continues
to operate with a lower than normal water level.

6.3 With the reactor at 10$ power, generator on line and bypass
valves closed, the operator increases the load reference to
20$ power using the DEH Turbine load control. Does the
system increase power immediately, after a time delay, or
not at ally E~alin your answer.

6.4 With regard to the control rod hydraulic drive system:

a) If the reactor pressure is 350 psig will the rods
scram in on reactor pressure alone? Explain.

b) In a normal scram at full reactor pressure, do the
accumulators alone scram the rods all the way in or
does the reactor pressure helps

c) What is the longest allowable scram insertion time'l

d) To avoid damage to control rod drives during scrams,
should the manual scram discharge valve (V-112) and
the withdraw valve (V-102) be left open or closed'



6.5 With regard to the reactor pressure vessel:

a) What is the vessel design pressure? (0.5)

b) What is the normal operating reactor coolant pressure
~ as measured in the vessel steam dome?

c) . What j.s the maximum allowable reactor coolant
pressure as measured in the vessel steam dome'

d) '.Why the maximum allowable vessel pressure by ASME

code~psig higher than the value in (c) above?

6.6 With regard to the Reactor Recirculation System:

a) What is the source of water to the recirculation pump
seals to cool and keep the seals clean?

b) If only one recirculation pump is running and the
reactor coolant is at an elevated temperature, what are
two important limitations on starting up the second pump?

c) True or false. The allowable heat-up rate for the
recirculation pump casing is the same as the reactor vessel. (0.5)

6.7 In the compressed air system (CAS):

a) When control air pressure drops below certain levels,
interlocks function to try to maintain the control air
pressure. One interlock opens the air dryer bypass
valve. What are the other two interlocks? (X.o)

b) How can you tell if the compressed air system has a high
pressure condition?

c) What rotection does the CAS have against high pressure?

6.8 In a situation where the plant is at power and a LOCA occurs,
what diesel generator trips are effective? Assume startup and
backup power are not available.

6.9 Describe the "one-out-of-two-twice" logic as used by RPS.
W~h is this method used? A simple sketch may be used. (3 0)



6.10 With regard to the HPCS system:

a) True or false. Its normal suction is the suppression
pool.

c)

What signals auto initiate iti (Set points also ~re uired).

What is the normal position of the minimum flow valve
(HPCS-U-12) when HPCS is in the standby mode? Why is it
left in this position?

(1.0)

(1.0)

d) What is its rated flow at 1130 psid? (psid-vessel to
drywell)

6.11 Regarding the IRM system, which statement below best described
the system? (1.0)

a) The IRM: uses fission chamber detectors; is filled with
argon at a lower pressure than the SRM's; uses a smaller
amount of U235 in the coating than the SRM's; uses the
Campbell method to discriminate between neutrons and gamma.

b) The IRM: uses sensitive ionization chamber detectors; is
filled with argon gas at a pressure lower than the SRM's;
uses a lower voltage then the SRM's; uses a pulse-height
discriminator to discriminate between neutrons and gamma.

c) The IRM: uses fission chamber detectors; is filled with
-argon gas at a lower pressure than the SRM's, uses a lower
voltage than the SRM's; uses a pulse-height discriminator
to discriminate between neutrons and gamma.

d) The IRM: uses sensitive ionization chamber detectors; is
filled with argon at a lower pressure than the SRM's; uses
a larger amount of U-235 in the coating than the SRM's;
uses the Campbell method to discriminate between neutrons
and gamma.

6.12 With regard to the Rod Block Monitor (RBM):

a) At what power levels is it enforced?

b) What is the set point for RBM upscale high during two
recirculation loop operation? (0 5)

c) What parameters does the RBM use to generate rod blocks?

End of Category 6



WNP-2 SRO EXAM 3/20/84

7.0 Procedu'res - Normal Abnormal Emer enc and Radiolo ical Control (25.0)

7;1 With regard to new fuel handling and storage:

a) How hi h and how wide can fuel containers (inner plus
'- outer) be stacked in the contingency storage warehouse?

(0-5)

b) -In the fuel handling process, which of the following
parts of the fuel bundle is not to be touch? Choose one.

1.
2.
.3.
4.
5.

The lower tie plate
The upper tie plate
The fuel rods
The spacer grids
The channel bottom (1.0)

c) What action is required if it appears that some special
nuclear material is lost or stolen? (0.5)

7.2 Relative to the Emergency Operating Procedure for RPV Pressure
Control (RPV/P) (5.1.2):

a) List the five entry conditions. (2 5)

b) State the "caution" with regard to depressurizing the

in the caution.) (1.0)

c) Which valves do the operator actions say to use for
anticipated emergency depressurization, the SRVs or,

7.3 In the general operating procedures for reactor plant cold
startup:

a) What is the recommended stable period for approach to
the power range?

b) At what period are control rods required to be inserted
to bring the reactor subcritical?

c) The procedure only covers rod withdrawals to about
50-55~ power. W~h ?



7.4 System Operating Procedure No. 2.2.3, Reactor Water Cleanup
System covers removing a single RWCU pump from service:

a) What adverse effects does removing a single RWCU pump
from service have on reactor operation? (o.s)

'b) When the RWCU pump is restarted, specific procedures
are used to minimize the effects of

'ransients that might occur. (Fill in the blank.)

7.5 What're the four automatic actions that occur during Loss of
Main Condenser Vacuum starting with vacuum at 20 in. Hg down
to 0 inches Hg? Include set pints.)

(o.s)

7.6 Regarding permissible radiation exposure limits:

a) What is the WNP-2 administrative exposure guide for whole
body radiation in mrems per day for'an individual
in a restricted area? (1.o)

b) Are the permissible limits for exposure to the lens
of the eyes more less or the same as whole body
limits?

c) A health physics representative monitors a work area
and finds only 3 mrem/hr direct radiation. Will a
RWP be required to perform work in this. area? (o.s)

7.7 Regarding the abnormal condition procedure 4.7.1.10, Loss
of all Offsite Power (during power operation):

a) What two systems are required to be intiiated in the
immediate operator actions? (1.o)

b) How is the vessel pressure controlled? (o.s)

c) What buses automatically become energized and
'~how loe does it tokay (1.o)

7.8 While operating at rated power, a single relief valve lifts:
a) Under what conditions would it become necessary to enter

Emergency Procedure 5.2.1 for Suppression Pool Temperature
Control (SP/T)? (1.o)

b) What condition requires you to scram the reactor within
2 minutes after the pool temperature reaches 904F? (o.s)

c) At what pool temperature is a reactor scram a requirement? (0.5)



7.9 During a normal shutdown to cold shutdown:

a) At what ower level should one feedwater pump, one
condensate booster pump and one condensate pump be
shut down?

b) At what ower level should'he recirculation pumps be
transferred to the 15 Hz power supply?

c) At what ower level is the rod worth minimizer
required to be operable (if in startup or run)?

(0 5)

d) At what ower level should the main turbine be tripped?

7.10 According. to General Operating Procedure 3.3.1, Reactor
Scram, following a reactor scram:

a) How do you control the reactor pressure if the MSIVs
close?

b) How do you control the reactor pressure if the MSIVs
do not close?

c) How do you control the reactor water level if the MSIVs
close?

d) How do you control the reactor water level if the MSIVs
do not close?

e) When it is time to reset the scram there will always be
one scram condition showing. What is it?

7.11 Concerning the Standby Liquid Control System (SBLC):

a) Name four conditions or combination of conditions that
indicate a need to initiate SBLC.

b) Are all these conditions listed in the Emergency
Procedures? If not, where would you look to find
the, remainder?

End of Category 7
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8.0 Administrative Procedures Conditions and Limitations (2s.o)

8.1 Regarding the shift complement and duties:

a., What is the normal complement of the rotating shift crew?
List the eight positions/categories and the number of each
as required by Administrative Procedure 1.3.2, Shift
Complement and Functions.

h. State the control room manning requirements when the
reactor is in modes 1, 2 or 3. (1.o)

c. Which of the licensed senior reactor operators on shift
is not allowed to assume the duties of the Shift Manager
when the Shift Manager is incapacitated? (1.0)

8.2 According to the standing operating orders:

a. Administering abnormal plant shutdown and Emergency
Core Cooling System (ECCS) actuation is the responsibility
of (Fill in the blank.) (1.s)

b. Under what conditions do operations personnel have the*
authority to depart from approved procedures? (1.o)

8.3 a. True or false. Anyone who recognizes a problem that
should be corrected by the Maintenance Department, can
initiate a Maintenance Work Request (MWR)? (o.s)

b. True or false. An MWR is issued to release equipment
into the responsbility of Maintenance to do the work? (o.s)



8.4 With regard to Equipment Clearance and Tagging:

aa The clearance order log is to be kept in:

1. The Maintenance Supervisor's office
2.* The Plant System Engineer's office

3. The Operation Manager''s office

4. The Control Room

b. Who is responsible for administration of the Clearance
Order Program?

Ce True or false. If a clearance o'rder is a Multiple
Clearance Order, temporary lifting of tags is permitted
provided it does not run through a shift change.

8.5 a. Fill in the blanks in the following statement:

The purpose of the end-of"cycle recirculation pumptrip (EOC-RPT) is to prevent adding (1)
Reactivity from (2) at a faster rate than
the (3) can add (4) reactivity
during a scram.

b. What two events will cause the EOC-RPT to function.

8.6 ,The system operating procedure for the control cable, andcritical switchgear rooms HVAC list Xaae limitations which
are Tech. Specs. requirements for system operability. Describe..+'~ cP
Haa 4g~ limitations and the tech. spec. bases for each.

8.7 Which statement best describes the criticality design
feature ofthe spent fuel storage racks?

a ~

b.

A K equivalent to>less than or equal to:eff
0.95 when flooded with borated water.
0.995 when flooded with borated water.
0.95 when flooded with unborated water.
0.995 when flooded with unborated water.



8.8 While the plant ~~ is in operational condition 2, the
125 volt full @VuKty"charger Cl-1 is secured for maintenance.
At 1600, 125 VDC battery Bl-1 {see attached figure lA) is
reported as having a float voltage of 1.90 volts and an average
specific gravity of all connected cells of 1.180 (both values
are less than the category B values of the battery surveillance
requirements). After a meeting. is held, the Plant Manager decides
that the battery Bl-1 is inoperable at 1900. What are the
required actions to be taken and what are the time restraints,if any? Explain the reason(s) for your action(s).

8.9 a. During a plant emergency, what're the first 3 duties
of the plant emergency director (in general terms)?

b. What 4 persons can assume the duties of plant
emergency director?

c. Who will normally fillthe plant emergency director
position initially during off-shift hours'

8.10 According to the procedure for Control of Jumpers, Lifted
Leads and Test Box Devices:

a. Who by title must authorize each jumper or lifted lead?

b. Where is the Jumper and Lifted Lead Log to be maintained? (0 5)

8.11 Due to a shortage of qualified operators, it is desired to
work one operator on twelve hour shifts with a twelve hour
relief period between shifts. No change of working shift
(e.g. from days to nights) is planned. How long does
station administrative procedures permit a single operator
to work this amount of overtime without approval by the
Plant Manager/designee?

End of Category 8

END OF EXAM
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WNP"2 RO EM - 3/20/84

1.0 Princi les of Nuclear Power Plant eration Thermod amies Heat
~ ~ Transfer and Fluid Flow (25.0)

1.1 Prior to startup (all control rods full in), the SRM count rate
is 20 CPS and K effective is 0.97.

a) If control rods are pulled to increase reactivity by +0.025,
what count rate on the SRMs should be expected when the period
becomes infinite'how all work. (1.5)

b) If additional control rods are pulled to increase reactivity
by 0.003, would the time required to reach an infinite period
be greater or less than the time in part a? Give the Reason
for your answer. (1.5)

1.2 Assume that the reactor is being started up from cold shutdown
and a rod drop accident occurs. Of the void, doppler, and
temperature coefficients which will act first, second, and third
to limit the rapid power rise? E~lain your answer (1.5)

1.3 Assume 100$ power, equilibrium xenon and a control rod swap is
made to skew the axial power density from the bottom to the
top of the core without changing power:

a) What is the effect of the xenon transient in the next few
hours on the power density toward the top of the core? (1.5)

b) What other problem does this type of rod swap present and
how can it be controlled2 (1.5)

1.4. Assume the reactor is operating at 100$ power and one recircula-
tion pump trips. Indicate how each listed parameter would ~initiall
respond (increase, decrease, remain the same) and b~riefl explain
the reason for the response.

a) Reactor power (neutron flux)
b) Reactor water level
c) Feedwater flow.

(1.0)
(1.0)
(1.0)



1.5 A centrifugal pump operating at 1800 rpm is pumping 400 gpm of
water at a discharge head of 20 psi using a power of 5 KW. If
its speed is increased to 2700 rpm:

a) Which one of the following will happens (1.o)

1) The flow rate will increase to 900 gpm.

2) The discharge head will increase to 30 psi.

3) The power requirements will increase to 11.25 KW.

4) The discharge head will increase to 45 psi.

5) The power requirement will increase to 7.5 KW.

b) The NPSH will increase decrease remain the same? (o.s)

1.6 Define enthalpy. )
~am~a

1.7 How does the void coeficient of reactivity change with core life?Whyo'1.s)
lag Reactor coolant is at 400 P and 600 psig. Is the fluid

saturated, by how man de rees is it superheated/subcooledf
Show all work if applicable. (1.s)

1.9 In terms of extracting energy from steam, which of the following
statements best describes why the condenser is operated at a
vacuum. (1.o)

\
a) Less energy is extracted from the steam but overall plant

efficiency is increased.

b) As, the vacuum is increased, the saturation temperature
of the steam is decreased, allowing more energy to be
extracted.

c) As the vacuum is increased, the saturation temperature of
the steam is increased, allowing more energy to be extracted.

d) The amount of energy extracted from the steam is not
dependent on condenser vacuum.



1.10 State whether each of the following factors used in a core heat
balance calculation represents a heat input or heat output and
a brief description as to w~h

a) Feedwater flow with temperature of 440 F

6b) Steam flow at 13.4 x 10 ibm/hr

~ c) 'wo Recirc pumps at 100$ Recirc flow

d) - CRD flow of 46 gpm at 70 F

1. 11 H~ow ion will it take to increase power from 75 watts to 750 KW

on a 45 second period? Show all work.

1.12 A centrifugal pump is forcing water through a given length of
2-inch diameter line. An operator revalves the system so thatit pumps through the same length of 1-inch diameter line. What

and the flow?

a) Discharge head increases, pressure drop increases and flow
increases.

b) Discharge head decreases, pressure drop decreases and flow
decreases.

c) ~ Discharge head increases, pressure drop increases and flow
decreases.

d) Discharge head decreases, pressure drop decreases and flow
increases'y

what method is Samarium removed from the reactor poison
inventory?

b) When does Samarium reach its peak value?

c) How many hours would it take for xenon to reach its peak
value after a shutdown from several days operation at
25$ power?

d) When would you expect the reactor to be xenon-free?

e) When would you expect the reactor to be Samarium-free?

End of Category 1
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2.0 Plant Desi n Includin Safet and Emer en S stems (25.0)

2.1 List, eight major components that are supplied steam from
the main steam system during operation. (2.0)

2.2 With regard to the control rod hydraulic drive system:

a) If the reactor pressure is 350 psig will the rods
scram in on reactor pressure alonei Erplain.

b) In a normal scram at full reactor pressure, do the
accumulators alone scram the rods all the way in or
does the reactor pressure help?

c) What is the longest allowable scram insertion time?

d) To avoid damage to control rod drives during scrams,
should the manual scram discharge valve (V-112) and
the withdraw valve (V-102) be left open or closed?

2.3
Deuce~le Pe sac rr~Ia oafr ke ee'CIc
~~/~ s ~ s~ c~g p ~es,

2.4 With regard to the Reactor Recirculation System:

a) If only one recirculation pump is running and the
reactor coolant is at an elevated temperature, what are
two important limitations on starting up the second pump?

b) True or false. The allowable heat-up rate for the
recirculation pump casing is the same as the reactor vessel. (0.5)



2.5 With regard to the HPCS system:

a) True or false. Its normal suction is the suppression pool. (0.5)

h) What signals auto initiate itt (get points also ~te uired). (1.0)

'c) What is the normal position of the minimum flow valve
(HPCS-V-12) when HPCS is in the standby modeV Why is it
left in this position?

d) '.What is its rated flow at 1130 psid2

2.6 List three (3) reasons why bottom entry control rods are used. (1.5)

2.7 What is the design criteria of the ECCS as per 10 CFR 502 y. o) 4)Iase(

2.8 Describe the interrelationship between the recirculation
system and the control rod drive system.

I

2.9 List the design bases accident each of the engineered safety
features listed below will mitigate and explain how it
provides mitigation.

a) The Control Rod Velocity Limiter

b) The Control Rod Housing Support Structure

c) The Main Steam Line Flow Restrictors

2.10 Due to a leak in the Standby Service Water (SW) System
pump discharge piping the level in the SW spray pond
is reduced to 1 foot 9 inches.

a) Indicate the correct order of the following actions:

1 - TMU pump starts

2 - Pond LCV opens

3 - Valves SW-V-70 close

4 - Valves SW-V-12 opens

5 - Valves SW-V-69 close

6 - Io level alarm

b) At this level will the SW pump have a low level trip
signalf





2.11 At 100$ power operating, it is observed that the Reactor
Feed Pump (RFP) turbines are being supplied with low pressure
steam and the isolation valves to the high pressure steam
supply are closed. Is this the normal system lineup? Explain
your answer.

2.12 B~riefl describe the purging of hydrogen from the generator
ca'sing. How is this process monitored?

End of Category 2
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3.0 Instruments and Controls

3.1 Assume the following initial conditions:
a

- 100$ power
- 3 element level control (selected for normal operating

level)

. One feedwater flow transmitter fails low. Assuming no
operator. action and that the transient is not severe enough
to scram the reactor, choose the most correct final result
from the following:

a. The reactor continues to operate at the same power
level with a higher than normal water level.

b. The reactor continues to operate at the same power
level with a lower than normal water level.

c ~ The power decreases to 65$ and the reactor continues
to operate with a higher than normal water level.

d. The power decreases to 65$ and the reactor continues
to operate with a lower than normal water level.

3.2 With. the reactor at 10$ power, generator on line and bypass
valves closed, the operator increases the load reference to
20$ power using the DEH Turbine load control. Does the
system increase power immediately, after a time delay, or
not at all? E~alin your answer.

3.3. In the compressed air system (CAS):

a) When control air pressure drops below certain levels,
interlocks function to try to maintain the control air
pressure. One interlock opens the air dryer bypass
valve. What. are the other two interlocksf

b) How can you tell if the compressed air system has a high
pressure conditions

c) What rotection does the CAS have against high pressure?



3.4 a) What initiation signal(s) will cause the emergency diesels
to start automatically?

b) List the diesel generator trips that are effective upon
an automatic start of the diesel.

c) List three (3) of the trip'onditions which are effective
during non-emergency operation of the diesel generators
(testing) but NOT effective in emergency operation. (1.0)

3.5 Describe the "one-out-of-two-twice" logic as used by RPS.
W~h is this method used? A simple sketch may be used.

3.6 Regarding the IRM system, which statement below best described
the system?

a) The IRM: uses fission chamber detectors; is filled with
argon at a lower pressure than the SRM's; uses a smaller
amount of U235 in the coating than the SRM's; uses the Campbell
method to discriminate between neutrons and gamma.

b) The IRM: uses sensitive ionization chamber detectors; is
filled with argon gas at a pressure lower than the SRM's;
uses a lower voltage then the SRM's; uses a pulse-height
discriminator to discriminate between neutrons and gamma.

c) The IRM: uses fission chamber detectors; is filled with
argon gas at a lower pressure than the SRM's, uses a lower
voltage than the SRM's; uses a pulse-height discriminator
to discriminate between neutrons and gamma.

d) The IRM: uses sensitive ionization chamber detectors; is
filled with argon at a lower pressure than the SRM's; uses
a larger amount of U-235 in the coating than the SRM's;
uses the Campbell method to discriminate between neutrons
and gamma.

3.7 With regard to the Rod Block Monitor (RBM):

a) At what power levels is it enforced?

b) What is the set point for RBM upscale high during two
recirculation loop operation?

c) What parameters does the RBM use to generate rod blocks?



3.8 Neutron sources are installed in the core to maintain
sufficient neutron flux levels such that the SRM instruments
indicate greater than a minimum count rate. What is this
value for minimum count rate (in cps)9 Why is it necessary
to maintain count level above the indicating range of the SRMs.

3.9 List 6 Systems which provide "Status of the Plant" inputs to the
RMCS. (3.0)

3.10 What Neutron Monitoring System scrams are in effect for the
startup/hot standby the mode switch position?

3.11 What automatic control and/or trip function(s) do the
following conditions cause'

a) Drywell pressure - high.

b) Turbine first stage press (20 and 30$ of rated)

(3 6)

(0.8)

End of Category 3
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4.0 Procedures - Normal Abnormal Emer enc and Radiolo ical Control (25.0)

4.1. With regard to new fuel handling and storage:

a) In the fuel handling process, which of the following
parts of the fuel bundle is not to be touch? Choose one.

1. The lower tie plate
2. The upper tie plate
3. The fuel rods
4. The spacer grids
5. The channel bottom (1.0)

4.2 Relative to the Emergency Operating Procedure for RPV Pressure
Control (RPV/P) (5.1.2):

a) I,ist the five entry conditions.

b) Which valves are procedurally required to be used
anticipated emergency depressurization, the SRVs or

4.3 In the general operating procedures for reactor plant cold
startup:

a) 'hat is the recommended stable period for approach to
the power range?

b) At what period are control rods required to be inserted
to bring the reactor subcritical?

c) The procedure only covers rod withdrawals to about
50-55$ power. W~h?

4.4 What are the four automatic actions that occur during Loss of
Main Condenser Vacuum starting with vacuum at 20 in. Hg down
to 0 inches Hg? (Include set pints.)



4.5 Regarding permissible radiation exposure limits:

a) What is the WHP-2 administrative exposure guide for whole
body radiation in mrems per day for an individual
in a restricted area? (1.0)

b) Are the permissible limits for exposure to the lens
of the eyes more less or the same as whole body
limits? (1.0)

4a6 Regarding the abnormal condition procedure 4.7.1.10, Loss
of all Offsite Power (during power operation):

a) What two systems are required to be intiiated in the
immediate operator act'ions? (1.0)

b) How is the vessel pressure controlled? (0.5)

c) What buses automatically become energized and
h~ow loa does it take? (1.0)

4.7 During a normal shutdown to cold shutdown:

a) At what ower level should one feedwater pump, one
condensate booster pump and one condensate pump be
shut down'? (0-5)

b) ~ At what ower level should the recirculation pumps be
transferred to the 15 Hz power supply? (0.5)

c) At what ower level is the rod worth minimizer
required to be operable (if in startup or run)? (0.5)

d) At what ower level should the main turbine be tripped? (0.5)

4a8 According to General Operating Procedure 3.3.1, Reactor
Scram, following a reactor scram:

a) How do you control the reactor pressure if the MSIVs
close? (0.5)

b) How do you control the reactor pressure if the MSIVs
do not close? (0.5)

c) How do you control the reactor water level if the MSIVs close (0.5)

d) How do you control the reactor water level if the MSIVs
do not close? (0.5)

e) When it is time to reset the scram there will always be
one scram condition showing. What is it? (0.5)



4.9 Concerning the Standby Liquid Control System (SBLC):

a) Name four conditions or combination of conditions that
indicate a need to initiate SBLC. (2.0)

- 4.10 According to the standing operating orders:

~ a. 'dministering abnormal plant shutdown and Emergency
Core Cooling System (ECCS) actuation is the responsibility
of (Fill in the blank.) (1.5)

b. Under what conditions do operations personnel have the
authority to depart from approved procedures? (1.0)

4.11 The reactor is operating at 80$ power when IRM channels B and E
indicate an instrument malfunction. What restrictions, if any,
does this impose on plant operation? Explain. (1.5)

4.12 The MSIV Leakage Control System is required to be in service
after it has been ascertained that a LOCA has occurred. What
is/are the initiating signal(s)? (1.0)

What is/are the limiting condition(s) for putting the system
in service? (1.0)

End of Category 4
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1.0 Princi its of Nuclear Power Plant eration Thermod amies Heat
Transfer and Fluid Flow (25.0)

1.1 Prior to startup (all control rods full in), the SRM count rate
is 20 CPS 'and K effective is 0.97.

a) If control rods are pulled to increase reactivity by +0.025,
'what count rate on the SRMs should be expected when the period
becomes infinite't Show all work. (1.5)

b) If additional control rods are pulled to give a K of 0.003,
would the time required to reach an infinite period be
greater or less than the time in part a? Give the Reason for
your answer.

Answer:

a) CR = 1-K effo
1

CRO 1-K eff1
1

Gr = 1-.97

20 1-.995

CR = .03 CR1 = 120 cps

20 .005

Grading " 0.75 points for correct method; 0.75 points for
correct answer. (1.5)

b) The time to reach an infinite period would be greater
(0.75) due to the fact that there are more generations,
each representing a period of time, required to reach
equilibrium. (Subcritical multiplication). (0.75)

Ref: WNP-2 BWR Reactor Theory Review

1.2 Assume that the reactor is being started up from cold shutdown
and a rod drop accident occurs. Of the void, doppler, and
temperature coefficients which will act first, second, and third
to limit the rapid power rise7 Rnplain your answer.

Answer:

Doppler, temperature, then voids, because of the time lag to
conduct heat from fuel to increase the coolant temperature to
eventually form steam. Grading - 0.75 points for correct order;
0.75 points for explanation.

Ref: WNP-2 BWR Reactor Theory Review



1.3 Assume 100'ower, equilibrium xenon and a control rod swap is
made to skew the axial power density from the bottom to the
top of the core without changing power:

a) What is the effect of the xenon transient in the next few
hours on the power density. toward the top of the

cores')

. What other problem does this type of rod swap present and
how can it be controlled'

Answer:

a) Because of resulting xenon growth in the lower region
(decrease flux) (0.75) and xenon burnout in the upper
region (increase flux) (0.5), these effects act together
to skew the power more sharply to the top. (0.5)

b) Thermal limits may be exceeded. (1.0) To avoid
exceeding limits, the total power is reduced. (0.5)

Ref: WNP-2 BWR Reactor Theory Review: Appendix B
"Response to Xenon Concentration Changes."

1.4 Assume the reactor is operating at 100$ power and one recircula-
tion pump trips. Indicate how each listed parameter would ~initiall
respond (increase, decrease, remain the same) snd h~riefl explain
the reason for the response.

a) Reactor power (neutron flux)
b). Reactor water level
c) Peedwater flow.

Answer:

a) Decrease (0.5) due to increased void content in the
core as recirc flow decreases. (0.5)

b) Increase (0.34) due to increased voiding in the core
(0.33) and recirc. pump no longer taking suction on
the annulus (0.33).

c) Decrease (0.34) due to steam flow decrease (0.33)
and level increase (0.33).

Ref: BWR Transient Analysis



1.5 A centrifugal pump operating at 1800 rBm ie pumping 400 gpm of
water at a discharge head of 20 psi using a power of 5 KW. If
its speed is increased to 2700 rpm:

a) Which one of the following will happen2

1) The flow rate will increase to 900 gpm.

2) The discharge head will increase to 30" psi.
~ 3) The power requirements will increase to 11.25 KW.

4) The discharge head will increase to 45 psi.

5) The power requirement will increase to 7.5 KW.

b) The NPSH will increase decrease remain the same?

Answer:

a) 2
2700

4) Discharge head is proportional to n , 1800 = 2.25;
2.25 X 20 = 45

b) Decrease

Ref: Vol. X, Chapter 2, Section H, Nuclear Power
Plant Components, page 2-234, Rev. 4/73
Plow proportional to n; Head proportional to n2
Power proportional to n3



1.6 Define enthalpy.

Answer:

Enthalpy of a substance is defined as the sum of the internal
energy (0.5) and the P-V energy. (0.5) (P = pressure, V =
volume).

Ref: Volume III, BWR, Chapter 2, Section A, Fundamentals
of Heat Transfer, pp. 2-17.

Answer:

1.7 How does the void coeficient of reactivity change with core life?

Whyo'nswer:

The void coef. of reactivity becomes less ~ee ative over life
because as the control rods are removed there is less capture
of neutrons by the control rods. Therefore, the leakage caused
by voids is less effective in adding negative reactivity.

Ref: WNP-2 systems and Procedures Manual Vol. X
Section 2, pp. 74 - 76



1.8 Reactor coolant is at 400oF and 600 psig. Is the fluid

saturated, by how man de rees is it superheated/subcooledf
Show all work if applicable.

Answer:

400 F Sat pressure = 247.26 psia
600 psig = 614 psia: sat temp. ~~. = 488.74F, fluid is
subcooled (0.5) by 88.74F (1.0).

Ref: Steam Tables.

1.9 In terms of extracting energy from steam, which of the following
statements best describes why the condenser is operated at a
vacuum.

a) Less energy is extracted from the steam but overall plant
efficiency is increased.

b) As the vacuum is increased, the saturation temperature
of the steam is decreased, allowing more energy to be
extracted.

c) As the vacuum is increased, the saturation temperature of
the steam is increased, allowing more energy to be extracted.

d) The amount of energy extracted from the'team is not
dependent on condenser vacuum.

Answer:

b. As a vacuum is increased, the saturation temperature of
the steam is decreased, allowing more energy to be
extracted.

Ref: Vol. III BWR, Chapter 2, Section C, Nuclear
Power Plant Cycles, pp. 2-81, and Steam Tables



1.10 State whether each of the following factors used in a core heat
balance calculation represents a heat input or heat output and
a brief description as to w~h.

a) Feedwater flow with temperature of 440 F

6'b) Steam flow at 13.4 x 10 ibm/hr

c) TWo Recirc pumps at 100$ Recirc flow

d) - CRD flow of 46 gpm at 704F

Answer: "-~i.
with positive enthalpy (or system). (0.25)

) "" "-~( )
energy from the core. (0.25)

, c) Recirc pump " heat in ut (0.25) due to energy added to
the fluid in the core (or system) by the pumps. (0.25)

d) CRD flow - heat in ut (0.25) due to fluid flowing into
the core (or system) (0.25) with a positive enthalphy.

Ref: Volume III IIR, Chapter 2, Theory and Application of
Nuclear Power Plant Systems.

1.11 H~ow ion will it take to increase power from 75 watts to 750 KW

on a 45 second periodV Show all work.

Answer:

414.5 sec or 6.9 min.

P=750KW P = 75w0
~= 45 sec

P=Pet/
0 7

t = (45 sec) ln

= 45 (9.21) =

= 45 ln 10000
75

414.5 sec = 6.9 min

Grading I.8 for method (correct use of P =P e t/
or correct answer 0



1.12 A centrifugal pump is forcing water through a given length of
2-inch diameter line. An operator revalves the system so thatit pumps through the same length of 1-inch diameter line. What

and the flow?

'a) Discharge head increases, pressure drop increases and flow
increases.

b) Discharge head decreases, pressure drop decreases and flow
'ecreases.

c) Discharge head increases, pressure drop increases and flow
decreases.

d) Discharge head decreases, pressure drop decreases and flow
increases.

Answer:

c ~

Ref: Application of fluid flow fundamentals as in
Vol. III, BWR, Chapter 2, Section D, Fluid
Flow and Section 4, Nuclear Power Plant
Components.

1.13 a) By what method is Samarium removed from'he reactor poison
inventory?

b) When does Samarium reach its peak value?

c) How many hours would it take for xenon to reach its peak
value after a shutdown from several days operation at
25~ power?

d) When would you expect the reactor to be xenon-free?

e) When would you expect the reactor to be Samarium-free?

Answer:

a) By neutron absorption (Samarium burnout)

b) About 12.5 days (0.25) after a reactor shutdown (0.25)

c) About 5 hours (~X power) after shutdown

Before startup with new fuel (0.5) and about 3 days
or 72 hours (0.25) after a shutdown (0.25)

e) In a new core before startup.

Ref: WNP-2 BWR Reactor Theory Review, pp. 83-94.

End of Category 5



WNP"2 RO EXAM 3/20/84

2.0 Plant Desi n Includin Safet and Emer enc S stems (2s.o)

2.1 List eight major components that are supplied steam from
the, main steam system during operation.

~ Answer:

2.1. 0.25 points for each answer for any eight of the following:

Main Turbine
Reactor Feed Pumps
Bypass Valves
Seal Steam Evaporator
Main Steam Reheaters

Offgas Preheater
Steam Jet Air Ejectors
RCIC Tubine

y / g /Q
glll4 Q

Ref: WNP-2 Systems and Procedures Training Exam Bank.

2.2 With regard to the control rod hydraulic drive system:

a) If the reactor pressure is 350 psig will the rods
scram in on reactor pressure alone? Esplain.

b) In a normal scram at full reactor pressure, do the
accumulators alone scram the rods all the way in or
does the reactor pressure help?

c) What is the longest allowable scram insertion time?

d)'o avoid damage to control rod drives during scrams,
should the manual scram discharge valve (V-112) and
the withdraw valve (V-102) be left open or closedf

Answer:

a) No. (0.5) If reactor pressure is less than 375 psig, the
rods will not go in at all without accumulator
assistance. (0.5)

Ref: WNP-2 Systems and Procedures Training, Vol. 1,
Chapter 4, CRDM, Page 10, item 3.

b) Reactor pressure helps. (0.5) Normally, both sources of
water are used to completely scram a rod.

Ref: Same as (a) above, page 10, item 2.

c) 7 seconds.

Ref: As in (a) above, page 12, item 20;
also, Tech Specs, page 3/4 1-6.

d) Both valves should be open.

Ref: Same as (a) above, page 15, item 2.



2 ~

What is the vessel design pressure'l .5)

at is the normal operating reactor coolant pressure
as asured in the vessel steam

domes'c)

What is e maximum aDowable reactor coolant
, pressure a measured in the vessel steam dom .

d) 'hy is the max um allowable vessel pre ure by ASME
'ode 75 psig gre er than the value i (c)

above'ns

er:

a) 1250 psig

Ref: WNP-2 Systems an Procedur Training, Vol I,
Chapter 1, RPV page 2

b) 1010 psig + 10

Ref: Same a (a) above, page 2; also Tech cs Bases
p. B -4.

c) 1325 p g

Re . Same as (a) above, page 26.

d) . he reason is the higher pressure at the reactor
bottom from hydrostatic head of water. (0.5) .0)

Ref: Tech Specs Bases, page B 2-5.

gtscrI ge Cfu 'r~r eire(P~~> pc( c.
gg g~lg gca JD4 (A'5)

gg/~ 4c)cM ( '

co 4(res
Vac. P~~P

~ ~~~ pcc p g4"
err p vt dyc~Ascf 4'~I<~~ C~ +3

P ~~p g g)~ g~ /~. ICi!
c'~~j4gru Q gc/c ( /i



2.4 With regard to the Reactor Recirculation System:

a) If only one recirculation pump is running and the
reactor coolant is at an elevated temperature, what are
two important limitations on starting up the second pump?

'b) True or false. The allowable heat-up rate for the
recirculation pump casing is the same as the reactor vessel. (0.5)

Answer:

a) Operative pump must be < 50$ flow (0.5) andAT between idle
loop and vessel coolant temperature must be < 50 F.

Ref: WNP-2 Systems and Procedures Training, Vol. I,
Chapter 6, Recirculation, page 14 and 17

b) True.

Ref: Same as (a) above, page 4.

2.5 With regard to the HPCS system:

a) True or false. Its normal suction is the suppression
pool.

b) What signals auto initiate it'? (Set points also ~re uired). (1.0)

c) What is the normal position of the minimum flow valve
(HPCS-V-12) when HPCS is in the standby mode? Why is it
left in this position?

d) What is its rated flow at 1130 psid?

Answer:

a) False.

Ref: WNP-2 Systems and Procedures Training, Vol. III,
Chapter 2, HPCS, page l.

b) 1. High drywell pressure (0.25); 1.65 psig (0.25).
2. Reactor low low level (0.25); level 2, -50" (0.25).

(o.s)
(o.s)

Ref: Same as above, page 2, and Tech Specs, table
3.3.3-2, page 3/4 3-32.

c) Closed (0.5). Because if left open it would drain water
from the CST into the suppression pool (0.5).

Ref: same as (a) above, page 3

d) 1650 gpm.

Ref: Same as (a) above, page 3.



2.6 List three (3) reasons why bottom entry control rods are used.

Answer: Any three (3) of the following 0.5 each (1 5)

l.
aalu+

A large percentage of voids occur in upper portion
of the core (during power operation) which significantly
reduce power in this area. If rods came in from the top,it would over depress the flux in upper part of the core
which'ould result in a large power peak in the lower 2/3 of
the core.

2. Iess time is required to remove and install reactor head
(refueling outage).

3. More easily accomplish internal moisture removal and
steam separation.

4. Helps control flux peaking in local areas and yields
optimum fuel burnup (some are inserted in lower portion
of the core for axial power shaping).

Ref: WNP-2 Systems and Procedures Training Vol I Section 4

2.7 What is the design criteria of the ECCS as per 10 CFR 507

Answer:

Peak Clad Te erature shall not exceed 2200 F. (any 4, 0.5 each)

2. ~ Maximum Claddin Oxidation (calculated) shall nowhere exceed
~17 of cladding thickness before oxidation.

3. Maximum H dro en Generation (calculated) will not exceed l~
of hypothetical amount that would be generated if all the
cladding were to react.

4. Coolable Geomet

5. Lon Term Coolin

Ref: WNP-2 Systems and Procedures Training Vol. III, Section l.



2.8 Describe the interrelationship between the recirculation
system and the control rod drive system. (1.0)

Answer:

Water from the control rod drive hydraulic system downsteam
of filters is provided to the recirculation pump seal(purge
system to protect the seals from damage resu$ ting from a
buildup of particulate contamination ).Sw A. tv faracks s (i ~ <>)

~~A r y'd'z g~c(
Ref . WNP-2 Requalification Program c ~z.w.Topic: Control Hod Drive Hydraulic System

'
/$ g urm~

Para. III, Page 2

2a9 List the design bases accident each of the engineered safety
features listed below will mitigate and explain how it
provides mitigation.

a) The Control Rod Velocity Limiter

b) The Control Rod Housing Support Structure

c) The Main Steam Line Flow Restrictors

(1.0)

(1.0)

(1.0)

Answer:

a) The control rod drop accident (0.5) by limiting the
rate at which a rod can drop and thereby the rate
of heat that can be added to the fuel during the
accident. (0.5) (1.0)

b) Rod ejection accident or CRD Housing drop. (0.5)
The rod and housing drop is limited to a few inches. (0.5) (1.0)

c) Loss of coolant in a steam line break accident. (0.5)
The flow through the MSL is limited to <200$ of rated.
Also the high flow will cause the MSIY's to close and
thereby cause a Rx scram. (0.5)

(1.0)

Ref: CR velocity Limiter - WNP-2 Tech. Spec. B 3/4 1-3

CRD Housing Support Structure - WNP-2 Requal. Program
Section 1, Page 7
Topic: RPV

MSL Flow Restrictors- WNP-2 Requal. Program
Section 7, Page 3
Topic: Main Stm. sys.



2.10 Due to a leak in the Standby Service Water (SW) System
pump discharge piping the level in the SW spray pond
is reduced to 1 foot 9 inches.

a) Indicate the correct order of the following actions:

)-o

o.S

1 - TNJ pump starts

2 - Pond LCV opens

' - Valves SW-V-70 close

4 - Valves SW-V-12 opens

5 - Valves SW-V-69 close

6 - Io level alarm

w,(. A. v-/
/C e eu'M /Wy geq /Ag Pewter~
EeO~e me/44~,

ging
~,$

0.5

b) At this level will the SW pump have a low level trip
signals

Answer:

(0 5)

a) 1. 6
2. 1

5
4. ~234)
5. 2 3 4 ) All receive same signal
6. 234)

(0.25 each)

Agar i~m/ WW
aug ~~.

b)

Ref:

/~~ /e em /)Ap.p
j~< 'hCA/4 ~ V'C C ~WNP-2 Requal. Program

Section 6 Topic: SW, page 13, Figure 2. (back side)



2.11 At 100$ power operating, it is observed that the Reactor
Feed Pump (RFP) turbines are being supplied with low pressure
steam and the isolation valves to the high pressure steam
supply are closed. Is this the normal system lineup? Explain
your answer.

Answer:

No (0.5), the high pressure steam isolation valves should not
be closed, because with these valves closed there will be no
steam supply to the RFP if the Main Turbine Generator trips
and therefore no feedwater supply to the reactor. (1.5)

Ref: CAF

2.12 B~riefl describe the purging of hydrogen from the generator
casing. How is this process

monitored'nswer:

a) Carbon dioxide introducted through manifold in the lower
section of the generator casing. This drives the hydrogen
out through the upper gas distribution mainfold. Purged gas
is vented to the Turbine Building Roof.

b) The upper dome area is monitored by a sample line to the
Generator Gas Purity Monitor. The upper dome area is

'onitored since this is the last location reached by the
heavier C02 gas.

Ref: WNP-2 Requal. Program.
Section 8, Topic: Generator H2/C02,
Page 3 and 5

End of Category 2



WNP-2 RO EXAN 3/20/84

3.0 Instruments and Controls

3.1 Assume the following initial conditions:

- 100$ power
- 3 element level control (selected for normal operating

level)

One feedwater flow transmitter fails low. Assuming no
operator action and that the transient is not severe enough
to scram the reactor, choose the most correct final result
from the following:

a. The reactor continues to operate at the same power
level with a higher than normal water level.

b. The reactor continues to operate at the same power
level with a lower than normal water level.

Ce The power decreases to 65$ and the reactor continues
to operate with a higher than normal water level.

d. The power decreases to 65/ and the reactor continues
to operate with a lower than normal water level.

Answer:

a ~ The reactor continues to operate at the same power level
with a higher than normal water level.

Ref: WNP-2 BWR Systems and Procedures Training, Vol. V,
Chapter 14, Feedwater/Level Control System, page 8,
item G.2.a.4).



3.2 With the reactor at 10$ power, generator on line and bypass
valves closed, the operator increases the load reference to
20$ power using the DEH Turbine load control. Does the
sys em increase power immediately, after a time delay, or
not at all'I Erpalin your answer. (2.0)

Answer:

Not at all.. (%.0)( . ) The DEH does not control reactor power
~ and there is no excess steam through the bypass valves to

use to increase electrical power. (1.0) (2.0)

Ref: WNP Systems and Procedures Training Handout,
Vol. V, Chapter 9, DEH, pp. 2-4 and page 72,
items 5 6 6.

4

3.3 ln the compressed air system (CAS):

a) When control air pressure drops below certain levels,
interlocks function to try to maintain the control air
pressure. One interlock opens the air dryer bypass
valve. What are the other two interlocks'l (1.0)

b) How can ou ty ell if the compressed air system has a hi h
pressure condition?

a xg
(0.5)

c) What rotection does the CAS have against high pressure'l (0.5)

Answer:

a)

~g gage SA-Pc'v'-z.

Standby air compressor starts. (0.5) ~ 1<1 @a~

Service air header isolation valve cl (0.5)oses. ( . ) (1.0)

b)

Ref: WNP-2 Systems and Procedures Training, Vol. IVp
Chapter 13 CAS, page 18. Necroaem

~Cd- C'P+CQ
y reading air pressure gage or noticing a relief valvelift. (There are no alarms or trips for high CAS pressure.) (0 5)

c)

Ref: Same as (a) above, page 18.

Relief valves only.

Ref: Same as (a) above, page 18.

(0.5)



3.4 a) What initiation signal(s) will cause the emergency diesels
to start automatically?

b) List the diesel generator trips that are effective upon
an automatic start of the diesel.

'c) List three (3) of the trip conditions which are effective
during non-emergency operation of the diesel generators
(testing) but NOT effective in emergency operation.

Answer:

a) 1) Low reactor water level

2) High drywell pressure

~S9 each)

b)

3) Loss of offsite power g P~~r~~cg b~r.
~g Q~ ~ / fg~ ~ WSSo cga ~

1) Engine overspeed (0.25 each)

2) Generator differential relay

3) Fail to start (Incomplete sequence)

4) Emergency stop push button

c) Any 3 of the following: (0.33 each)

Ref:

1) Generator loss of excitation

2) Reverse current

3) Overcurrent

4) Overexcitation

5) High jacket water temperature Pd+ P~i ply/i$
6) Low lube oil pressure gC uY~
7 6cF~. Ok'4'ryo/Fg~~

~

-2 systems and procedures training VOL IV Section 9.



3.5 Describe the "one-out-of-two-twice" logic as used by RPS.
W~h is this method used' simple sketch may be used. (2.1)

Answer:

a) Subchannels Al and A2 must both be energized to power
the 117 solenoids. Subchannels Bl and B2 must be
energized to power the 118 solenoids.

b) A trip of either subchannel Al or A2 will de-energize
'the 117 solenoids.

c) A trip of either subchannel Bl or B2 will de-energize
the 118 solenoids.

d) For a full scram both the 117 and 118 solenoids must
be de-energized.

I l ) '] ) jl~
~ l

sf'

1 (

!: l I

~SW
I

I
~ I e OI/y Soli

Full credit for either explanation or sketch (1.4)

This logic is used to provide a high degree of reliability, or
spurious trips are avoided and real trips are effective (0.35) I
and to allow maintenance and testing of. the system (0.35) (0-7)

Ref: WNP-2 Systems and Procedures Training, Vol. II,
Chapter 10, RPS, page 6. Also, WNP-2 Exam Bank RPS-12-2.

)Per~ I w+sd~wgg eK/)~rerurrwe ae

es/hler



3.6 Regarding the IRM system, which statement below best described
the system? (1.0)

a) The IRM: uses fission chamber detectors; is filled with
argon at a lower pressure than the SRM's; uses a smaller

.amount of U235 in the coating than the SRM's; uses the Campbell
method to discriminate between neutrons and gamma.

b) 'The IRM: uses sensitive ionization chamber detectors; is
filled with argon gas at a pressure lower than the SRM's;
uses a lower voltage then the SRM's; uses a pulse-height
discriminator to discriminate between neutrons and gamma.

c) The IRM: uses fission chamber detectors; is filled with
argon gas at a lower pressure than the SRM's, uses a lower
voltage than the SRM's; uses a pulse-height discriminator
to discriminate between neutrons and gamma.

d) The IRM: uses sensitive ionization chamber detectors; is
filled with argon at a lower pressure than the SRM's; uses
a larger amount of U-235 in the coating than the SRM's;
uses the Campbell method to discriminate between neutrons
and gamma.

Answer:

Ref: WNP-2 Systems and Procedures Training, Vol. II,
Chapter 2, IRM, page 3, 7.

3.7 With regard to the Rod Block Monitor (RBM):

a) At what power levels is it enforced'0.5)
b) What is the set point for RBM upscale high during two

recirculation loop operations (0.5)

c) What parameters does the RBM use to generate rod
blocks'nswer:

a) Above 30$ power. (0.5)

Ref: WNP-2 Systems and Procedures Training, Vol. II,
Chapter 7, RBM, page 2.

(0.5)

Ref: Tech Specs, Table 3.3.6-2, page 3/4 3-55.
Note: This is different from the value shown in
the training material. It shows'0.66W + 42$ )
which is now the APRM flow biased rod block set point.

c) ). The IPRM outputs from IFRM strings
adjacent to the selected rod (~ , a reference APRM
signal g, and a flow-biased reference signal ~253.

9 a~s~rs A.3Z e~~Q
(1.0)



3.8 Neutron sources are installed in the core to maintain
sufficient neutron flux levels such that the SRM instruments
indicate greater than a minimum count rate. What is this
value for minimum count rate (in cps)7 Why is it necessary
to maintain count level above the indicating range of the SRMs.

Answer:

p~p Q~/< jf-~v'rw~
a. ~cps.
b. 'The reator could be taken critical without indication of

neutron level. Should positive reactivity continue to be
added in this situation, very short reactor periods could
result without operator knowledge and an excessive power
excursion will result.

Ref: WNP-2 Systems and Procedures Training Vol. II Section l.
3.9 List 6 Systems which provide "Status of the Plant" inputs to the

*RMCS.

Answer:

a) 1) SRM- Any 6, ~each
2) IRM-

3) APRM-

4) RBM-

5) Recirc. Flow Units-

6) RPIS-

7) RWM-

8) RSCS-

Ref: WNP-2 Requalification Program
Topic: RMCS Para. I.C 6 III.A.2.b.3.

pages 1 and 4



3.10 What Neutron Monitoring System scrams are in effect for the
startup/hot standby mode switch position?

Answer:

(0.5 each)

Scrams in effect
Startup/

Hot Standb

APRM Inop.

APRM High High 15$

APRM High, Flow Bias

APRM High High 118),

IRM Inop.

IRM High 120~

Ref: WNP-2 Requal. Prog. Section 4
Topic: APRM pp.4
Topic: IRM pp.3

Yes

Yes

No

Yes

Yes



3.11 What automatic control and/or trip function(s) do the
following conditions causeV

a) Drywell pressure - high.

b) . Turbine first stage press (20 and 30$ of rated)

Answer:

(3.6)

(0. 8)

a) 1) Rx scram

2) Start HPCS

o (, pa eykl< (0.4 each)

3) Start LPCS

l pcX
4) Start ~ (RHR)

5) Provide signal to ADS logic

g/so ad@p, . // ~ Q/ v~l~ r'-cking.
) fP4c4Pc Ocs<lar~ yegg (oc +

l'~rF~s (i4g ~vrr~

b)

Ref

6) Start diesel generators 81,2, 6 3

7) Start SBGT

8)

9)
A/So ++ <4~<)<+ 4 c4se lr+Acs Fdbdgpspc gee
1) Bypass'ystem >20/

. 2) Bypass turbine trip/load reject scram. <30$
3) E'oc. -4P7 P 3ny~

WNP-2 Requal./Prog.

+~g~ /<4o Ir'pie'~

@HA each)
AI'

a) 1) RV scram, Section 4, Topic: RPS, page 7

2) Start HPCS, Section 6, Topic HPCS, page 1

3) Start CS, Section 6, Topic LPCS, page 1

4) (LPCI) RHR start, Section 6 Topic RHR, page 3

5) Part of ADA Logic, Section 6, Topic ADS, page 5

6) Starts $/1, 2 and 3 Diesel Generator, Section 9, page 10 and 12

7) Start SBGT, Section 5. Topic: SBGT, page 4

8) Auto operation SW valves, Section 6, Topic: SW, page 3

b) WNP-2 Requal. Program

1) Bypass RSCS Section 2, Topic: RSCS, page 8

2) Bypass Turbine Trip/Load Reject, Section 4 Topic: RPS, page 4

End of Category 3



|tNP"2 RO EXAN 3/20/84

4.0 Procedures - Normal Abnormal Emer enc and Radiolo ical Control (25.0)

4.1 With regard to new fuel handling and storage;

a) . In the fuel handling process, which of the following
parts of the fuel bundle is not to be touchV Choose one.

l.
2.
3.
4.
5.

The lower tie plate
The upper tie plate
The fuel rods
The spacer grids
The channel bottom

Answer:

a} 3. The fuel rods

Ref: Plant, Procedure 6.2.3, Rev. 3, page 3 of 16.



4.2 Relative to the Emergency Operating Procedure for RPV Pressure
Control (RPV/P) (5.1.2):

a) List the five entry conditions.

b) " Which valves are procedurally required to be used
anticipated emergency depressurization, the SRVs or

(2 5)

Answer:

a) 1. RPV water level below +13.0 in.,
2. RPV pressure above 1037 psig,

3. Drywell pressure above 1.68 psig,

4. A condition which requires MSIV isolation,

b)

5. A condition which requires reactor scram and reactor
power is above 5$ or cannot be determined.

~l 5/ Q g a~ w$$ 4c~W
CCoS~d p Ccg~ SC'V S.

Ref: Emergency Procedures 5.1.2, Reactor Pressure
Control (RPV/P).

(0 5)



4.3 In the general operating procedures for reactor plant cold
startup:

a) What is the recommended stable period for approach to
the power range7

b) At what period are control rods required to be inserted
to bring the reactor subcritical?

c) The procedure only covers rod withdrawals to about
50-55$ power. W~h ?

Answer:

a) 60-100 seconds.

b) 25 seconds.

c) Further power increases are made with recirculation
flow increases, not rods.

Ref: General Operating Procedures 3.1.2, Reactor Plant
Cold Startup, pages 2 and 16.



4.4 What are the four automatic actions that occur during Loss of
Main Condenser Vacuum starting with vacuum at 20 in. Hg down
to 0 inches Hgf Include set oints. (2.0)

Answer:

'1. Turbine trip (0.25) at <20 in. Hg (0.25). (0 5)

2. MSIV closure (0.25) at (10 in. Hg (0.25).

3. 'urbine bypass valves close (0.25) at 2 in. Hg (0.25). (0.5)

4. RFP turbines trip (0.25) at 0 in. Hg (0.25).

Ref: Abnormal Condition Procedure 4.6.5.1, Rev. 0,
pp. 1 and 2

4.5 Regarding permissible radiation exposure limits:

a) What is the WNP-2 administrative exposure guide for whole
body radiation in mrems per day for an individual
in a restricted area? (1.0)

b) Are the permissible limits for exposure to the lens
of the eyes more less or the same as whole body
limitary (1.0)

Answers:

a). 300 mrem/day. (1.0)

Ref: HPD 3.1.5, Permissible Exposure Limits, page 4.

b) They are the same.

Ref: HPD 3.1.5, page l.
Ref: HPD 3.1.8, Radiation Work Permit, page 2.



4e6 Regarding the abnormal condition procedure 4.7.1.10, ?.oss
of all Offsite Power (during power operation):

a) What two systems are required to be intiiated in the
immediate operator actions'

b) How is the vessel pressure controlled?

~ c) What buses automatically become energized and
h~ow loo does it toke'l

Answers:

a) RCIC and HPCS.

b)

c)

SRVs. g yaw-+

SM-7 and SM-8 (0.5), 10 seconds (0.5).

Ref: Abnormal Operating Procedure 4.7.1.10, page 3,4.



4.7 During a normal shutdown to cold shutdown:

a) At what ower level should one feedwater pump, one
condensate booster pump and one condensate pump be
shut down?

'b) At what ower level should the recirculation pumps be
transferred to the 15 Hz power supply?

c) At what ower level is the rod worth minimizer
'equired to be operable (if in startup or run)?

d) At what ower level should the main turbine be tripped?

Answer:

a) 40$ power.

b) 35$ power.

c) Below 30$ power.

d) 5$ power or 25 NWe.

Ref: General Operating Procedure 3.2.1, Normal Shutdown
to cold shutdown. Procedure steps 5-6, 9, step 9
Note, and steps 39-40.



4.8 According to General Operating Procedure 3.3.1, Reactor
Scram, following a reactor scram:

a) How do you control the reactor pressure if the MSIUs
close?

b) How do you control the reactor pressure if the MSIVs
do not close'

c) How do you control the reactor water level if the MSIVs
close?

d) How do you control the reactor water level if the MSIUs
do not close'

e) When it is time to reset the scram there will always be
one scram condition showing. What is it?

Answer:

a) With the SRVs ~

b)

c)

d)

e)

WIth the mainsteam bypass valves.

With the HPCS and/or the RCIC system.

With the reactor feedwater pumps.

The scram discharge volume high level.

Ref: General Operating Procedure 3.3.1, pp. 1 8 2.



4 ' Concerning the Standby Liquid Control System (SBLC):

a) Name four conditions or combination of conditions that
indicate a need to initiate SBLC.

Answer".

a) Power starts to increase (as indicated by nuclear
instruments and steam flow) and cannot be controlled
with control rods.

2. Calculations indicate criticality will occur
within an hour.

3. Hazard exists to plant personnel or environs,
abandonment of plant.

4. Control rods fail to shut down reactor after a
scram and power is above 5g (oi cannot be
determined) and before suppression pool reaches
110 F.

Ref: Emergency Procedure 5.1.3, Power Control, pages 1
and 2, and WNP-2 Systems and Procedures Training,
Vol. III, Chapter 8, SBLC, page 9.



4.10 According to the standing operating orders:

a. Administering abnormal plant shutdown and Emergency
Core Cooling System (ECCS) actuation is the responsibility
of (Fill in the blank.) (1.5)

b. Under what conditions do operations personnel have the
. authority to depart from approved procedures'

I

Answer:

(1.0)

a ~ Administrating abnormal plant shutdown and Emergency
Core Cooling System (ECCS) actuation is the responsibility
of an licensed o erator res onsible for the lant. (1 5)

b. Where necessary to prevent injury to personnel, including
the public, or damage to the facility. (1.0)

Ref: Administrative Procedure 1.3.1, "Standing
Orders/Night Orders", Rev. 6, page 2.

4.11 The reactor is operating at 80~ power when IRM channels B and E
indicate an instrument malfunction. What, restrictions, if any,
does this impose on plant operations Explain. (1.5)

Answer:

No restrictions because: (0.5)

a). IRM operability is not required by Technical Specifications
when in operational condition l.

b) All IRM trips are bypassed when the mode switch is in RUN. O.l for
a and/
or b

Ref: WNP-2 System and Procedures Training Volume II, Section 2.

WNP-2 Technical Specification 3/4.3.1

WNP-2 General Operating Procedure 3.1.2



4e12 The MSIV Leakage Control System is required to be in service
after it has been ascertained that a LOCA has occurred. What
is/are the initiating signal(s)'l

What is/are the limiting condition(s) for putting the system
in service~

Answer:

a) The initiating signal is manual.

I/de /I~
h) After the pressure in the main steam lines and Rx vessel

~ ~~~ gy P, g.g,g is below the pressure permissive interlock setpoint, 35 psig. (1.0)

Ref: WNP-2 Requal. Program
Section 5
Topic: MSIVL.SS, page 2

End of Category 4
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5.1 Prior to startup (all control. rods full in), the SRM count rate
is 20 CPS and K effective is 0.97.

a) If control rods are pulled to give a 4K of +0.025, what count
rate on the SRMs should be expected when the period becomes.'nfiniteZ Show all work.

/ wasr ~<
+~ p ~dtd7+dd I

5 Eo-l( -
~ —~9,«g- ~fur~

s~ -a. - g ~@~~< ~~ ~PMP-2 SRO EXAM - 3/20/84

5.0 Theo Nuclear Power Plant eration Fluids and Thermod amies (25.0)

b) If additional control rods are pulled to give a AK of 0.003,
would the time required to reach an infinite period be
greater or less than the time in part a? Give the Reason for
your answer.

Answer:

a) CR = 1-K effo
1

CR~ 1-K effl
CR = .03
20 0 05

Cr1 = 1".97

20 1-.995

CR = 120 cps
1

Grading - 0.75 points for correct method; 0.75 points for
correct answer.

b) The time to reach an infinite period would be greater
(0.75) due to the fact that there are more generations,
each representing a period of time, required to reach
equilibrium. (Subcritical multiplication). (0.75) (1.5)

Ref: WNP-2 BWR Reactor Theory Review

5.2 Assume that the reactor is being started up from cold shutdown
and a rod drop accident occurs. Of the void, doppler, and
temperature coefficients which will act first, second, and third
to limit the rapid power rise? E~x lain your answer.

Answer:

Doppler, temperature, then voids, because of the time lag to
conduct heat from fuel to increase the coolant temperature to
eventually form steam. Grading - 0.75 points for correct order;
0.75 points for explanation. (1.5)

Ref: WNP-2 BWR Reactor Theory Review



5.3 Assume 100~ power, equilibrium xenon and a control rod swap is
made to skew the axial power density from the bottom to the
top of the core without changing power:

a) What is the effect of the xenon transient in the next few
hours on the power density toward the top of the

cores')

What other problem does this type of rod swap present and
how can it be controlledf

Answer:

a)
(o-4)

Because of resulting xenon growth in the lower region
(decrease flux) ) and xenon burnout in the upper
region (increase flux) (0.5), these effects act together
to skew the power more sharply to the top. (0.5)

b) Thermal limits may be exceeded. (1.0) To avoid
exceeding limits, the total power is reduced. (0.5)

Ref: WNP-2 BUR Reactor Theory Review: Appendix B
"Response to Xenon Concentration Changes."

5.4 A centrifugal pump operating at l800 r8m is pumping 400 gpm of
water at a discharge head of 20 psi using a power of 5 KW. If
its speed is increased to 2700 r m which one of the following
will happens

a) 1) The flow rate will increase to 900 gpm.

2) The discharge head will increase to 30 psi.

3) The power requirements will increase to ll KW.

4) The discharge head will increase to 45 psi.

5) The power requirement will increase to 15 KM.

b) The NPSH will increase decrease remain the same?

Answer:

a)
2700 2

4) Discharge head is proportional to n , 1800 = 2.25;
2.25 X 20 = 45

acreage

Ref: Uol. X, Chapter 2, Section H, Nuclear Power
Plant Components, page 2-234, Rev. 4/73
Flow proportional to n; Head proportional to n2
Power proportional to n3



5.5 a) What is meant by a two phase heat exchanger2

b) Give three examples of two phase heat exchangers at
WNP-2.

c) What is the significant difference in calculating heat
transfer rates between single phase and two phase heat
exchangers7

Answer:

a. Either cooling fluid or cooled fluid changes state.

Ref: WNP-2 Systems and Procedures Vol X
pg 2-242

b. Main condensers, air ejector condensers, feedwater
preheaters, off gas condenser.

Ref: CAF

c ~ Single phase- use specific heats of both fluids. Two phase"
use latent heat of condensation (vaporization) for the fluid
which changes phase, specific heat for the fluid which does
not.

Ref: WNP-2 Sys. 6 Proc. Vol X, Chapter 2
pp 2-18, 2-35

.6

a) The value of the critical power ratio associated with the
most critical assembly in the reactor core.

b) The power in a fuel assembly which causes critical quality
(boiling transition) to exist at one point in the assembly.

c) The power in a fuel rod which causes critical quality
(boiling transition) to exist at one point on the rod.

d) The power at which the fuel assemblies go critical
regardless of the quality of the coolant in the core.

Answer:

b.
Ref: WNP-2 Sys. and Procedure, Vol X, Chapter 2. Theory
and Application of Nuclear Power Plant Systems, Section E,
pp. 2-164, Rev. 1/79.



5.7 a) Does the moderator temperature coefficient of reactivity
become more or less negative as temperature increases?

Whyo')

At the middle of core life with normal operating
temperature and pressure, how does the value of the
moderator temperature coefficient of reactivity compare
to the value of the void coefficent and the value of the
doppler coefficient.

c) 'ow does the moderator temperature coefficient of
reactivity vary with core age'? Why'l

Answer:

a) More negative.(0.5) As moderator temperature increases,
density decreases, slowing down length and thermal
diffusion length increase, causeing fast and thermal
leakage to increase slightly. Also', since neutrons
travel further while slowing down, they remain at
resonant energies longer and resonance capture increases.(1.0)
(There is a slightly positive factor of reduced probability
of thermal absorption in the moderator increasing the
probability of thermal absorption in the fuel, but this is
trivial and need not be mentioned.)

b) VOID>MODERATOR>DOPPLER

Ref: WNP-2 Systems and Proceedures Manual Vol X
pp 66-67, BWR Reactor Theory Review

10- >10- >10- (0.5)
REF: ibid., pp 65"76

c) Becomes less negative as the core ages. (0.5) As the core ages,
rod density decreases (rods are withdrawn further), and there is a
greater probability of thermal absorption by fuel, reducing the
negative effect of moderator density decreases. A lesser
contributor and one that acts in the opposite direction is the
increased probability of resonant absorption during the longer
slowing down time because of the increased number of absorbers at
EOL (Pu-239, Pu-240, fission products) (1.0)

Ref: ibid., page 68



5.8 a) Define enthalpy

b) At atmospheric pressure, would the absolute value of the
enthalpy change in cooling 1000 ibm of water from 51 F to
504F be greater than, less than, or equal to the absolute
value of the enthalpy change in "'completely condensing 2
ibm of steam at a constant 2124F? Show all work. (1. 0)

Answer:

a) . Enthalpy is a property of a substance, it is the energy
possessed by the working fluid of an energy transfer system.
The enthalpy of a substance is the sum of the internal
energy and the flow or P-V energy. (1.0)

H= U + PU/J

b) I,ess than (0.5). With no phase change, cooling water by
1 degree F results in the loss of 1 BTU per ibm, in this
case 1000 BTU. Condensing steam requires a phase change,
and the latent heat of condensation will cause an enthalpy
decrease of 975 BTU per ibm, in this case 1950 BTU. (0.5)

No phase change: Q= H~c t=(1000 ibm) (1 BTU/ibm-4F)
(1-4F)= 1000 BTU. P

With phase change at constant temperature: Q= Hmc = (2 ibm)
(975 BTU/ibm)=1950 BTU.

REF: WNP-2 Systems and Procedures Manual Vol X

pp 2-18 and 2-35, Chapter 2.

REQUIRED INFORMATION TO BE BURIED INTO FORMULATION SHEET:

Q~ h
Q=mc t

P

c = 1 btu/ibm- F
c = 975 btu/ibm- F

5.9 Describe the process called "entrainment" as it applies to
to jet pumps.

Answer:

Entrainment is the physical description of the lowering of the
pressure at the nozzle of a jet pump. It simply states that the
working fluid velocity is increased in the nozzle and the more
rapidly moving modecules trap or entrain the slower moving
molecles in the zone just after the nozzle. The rapid removal
causes a void to be created, lowering the pressure. This
low pressure area will draw more fluid around the nozzle into
the throat of the diffuser, where it will also be entrained

Ref: WNP-2 sys. and proced., Uol X, Chapter 2, Section H,
pp. 2-238.



5.10 Explain how the flow through each fuel bundle is controlled.
Also explain the basis for controlling the flow through each
fuel bundle. (2.0)

Answer:

a)

b)

Flow is controlled by the orifices in the fuel support
pieces.

The flow resistance in the fuel bundle incre~sg)with'ower due to the increase in two-phase flow. ' Sinceit is desirable to have more flow through the higher
powered fuel bundles for heat removal the orifices are
sized accordingly. The majority of the pressure drop
across the core is taken at the orifice. Since the
pressure drop across the orifice is large in comparison
to the pressure drop across the fuel bundle, any changes
in two phase flow within the fuel bundle causes
insignificant changes in flow patteins between high and
low power fuel bundles. (.75)

(0.5)

g s')

Ref: WNP-2 Requalification Program
Topic: Reactor Pressure Vessel,

paragraph V, A. pp. 8 and 9.

5.11 H~ow ion will it take to increase power from 75 watts to 750 KW
on a 45 second period? Show all work. (2.0)

Answer:

414.5 sec or 6.9 min.

P = 750 KW P = 75w
0

2 = 45 sec

(2.0)

t = (45 sec) ln 750000

75
= 45 (9.21) = 414.5 sec = 6.9 min

= 45 ln 10000

Grading ).8 for method (correct use of P =P e Yt/
or correct answer 0



5.12 Comparing the core flow maps for one-pump and two-pump
operation, (see attached core flow maps) at 100$ pump speed
and flow contxol valve at 12$ , explain why the percent
core flow for two-pump operation (~45/) is not double
the percent core flow for one pump operation. (~36$ )

Answer:

Core flow resistance increases with higher flow.
Back flow through idle loop. Natual circ.
contribution to total core flow

Matual circulation contribution to total core flow is
appox. 30$ . (0.67) Contribution by two pumps = 45-30=15.
One pump contribution is appox. 6g. this would be expected
to be higher than 1/2 the contribution by two pumps as there
is less flow resistance with one pump.(0.66) However, the
back flow through the idle loop more than componsates for
the flow from decreased flow resistance. (0.66)

REF: MNP-2 Requal. Prog. Section 3
Topic: RX Recirc. Sys.

End of Category 5
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6.0 Plant S stems Desi n Control and Instrumentation (25.0)

List eight major components that are supplied steam from
the main steam system during operation. (2.0)

Answer:

6.1 0.25'oints for each answer for any eight of the following:

Main Turbine Offgas Preheater
Reactor Feed Pumps Steam Jet Air Ejectors ~ h48<~ +~
Bypass Valves RCIC Tubine ~~p Omacs.
Seal Steam Evaporator SB'fC)lf gC/gC g
Main Steam Reheaters q / KAcS,

4~ug~~r r pf~cp+ ~~ /o>&$ ,
KAcS,

Ref: WP-2 Systems and Porcedures Training Exam Bank.
C~,

6.2 Assume the following initial conditions:

- 100$ power
- 3 element level. control (selected for normal operating

level)

One feedwater flow transmitter fails low. Assuming no
operator action and that the transient is not severe enough
to scram the reactor, choose the most correct final result
from the following:

a. The reactor continues to operate at the same power
level with a higher than normal water level.

b. The reactor continues to operate at the same power
level with a lower than normal water level.

C ~ The power decreases to 65$ and he reactor continues
to operate with a higher than normal water level.

d. The power decreases to 65~ and the reactor continues
to operate with a lower than normal water level.

Answer:

a ~ The reactor continues to operate at the same power level
with a higher than normal water level.

Ref: %6'-2 BWR Systems and Procedures Training, Vol. V,
Chapter 14, Feedwater/Level Control System, page 8,
item 6.2.a.4).



6.3 With the reactor at 10$ power, generator on line and bypass
valves closed, the operator increases the load reference to
20$ power using the DEH Turbine load control. Does the
system increase power immediately, after a time delay, or
not at all? Expalin your ansuer

'nswer:

Not at all. (1.0) The DEH does not control reactor power
and there is no excess steam through the bypass valves to
use to increase electrical power. (1.0)

Ref: WNP Systems and Procedures Training Handout,
Vol. V, Chapter 9, DEH, pp. 2-4 and page 72,
items 5 8 6.

6.4 With regard to the control rod hydraulic drive system:

a) If the reactor pressure is 350 psig will the rods
scram in on reactor pressure alone? E~x lain. (1.0)

b) In a normal scram at full reactor pressure, do the
accumulators alone scram the rods all the way in or
does the reactor pressure help? (0 ')

c) What is the longest allowable scram insertion time?

d) To avoid damage to control rod drives during scrams,
should the manual scram discharge valve (V-112) and
the withdraw valve (U-102) be left open or closed?

Answer:

No. (0.5) If reactor pressure is less than 375 psig,
the rods will not go in at all without accumulator
assistance. (0.5)

Ref: WNP-2 Systems and Procedures Training, Vol. 1,
Chapter 4, CRDM, Page 10, item 3.

b) Reactor pressure helps. (0.5) Normally, both sources of
water are used to completely scram a rod.

Ref: Same as (a) above, page 10, item 2.

c) 7 seconds.

Ref: As in (a) above, page 12, item 20;
also, Tech Specs, page 3/4 1-6/

(0 5)

d) Both valves should be open.

Ref: Same as (a) above, page 15, item 2.



6.5 With regard to the reactor pressure vessel:

a) What is the vessel design pressure? (o.s)

b) What is the normal operating reactor coolant pressure
as measured in the vessel steam dome2 (o.s)

c) What is the maximum allowable reactor coolant
pressure as measured 'in the vessel steam dome' (o.s)

d) 'hy the maximum allowable vessel pressure by ASIDE
code ~psig greater than value in (c)

above'~

Answer:

{1.o)

a) 1250 psig (o.s)

Ref:

b) 1010

Ref:

c) 1325

Ref:

(o.s)

WNP-2 Systems and Procedures Training, Vol I,
Chapter 1, RPV, page 2

z..~.l'~ agi-.
Same as (a) above, page 2; also Tech Specs Bases
p. B 2"4.

psjg (/gg4 + (& F4 ~ C~
lSkg (o.s)

Same as (a) above, page 26.

The reason is the higher pressure at the
reactor bottom from hydrostatic head of water. (1.o)

Ref: Tech Specs Bases, page B 2-5.



6.6 With regard to the Reactor Recirculation System:

a) What is the source of water to the recirculation pump
seals to cool and keep the seals clean?

b) If only one recirculation pump is running and the
reactor coolant is at an elevated temperature, what are
two important limitations on starting up the second pump? (1.0)

c) True or false. The allowable heat-up rate for the
recirculation pump casing is the same as the reactor vessel. (0.5)

-Answer:

a) Control Rod Drive (CRD) water.

Ref: WNP-2 Systems and Procedures Training, Vol. I,
Chapter 6, Recirculation, page 18, item J-4.

b) Operative pump must be < 50$ flow (0.5) and /AT between idle /.
loop and vessel coolant temperature must be ( 50 F.(p.$ )

Ref: Same as (a) above, pp. 17 and 14.

c) True.

Ref: Same as (a) above, page 4.

6.7 In the compressed air system (CAS):

a) When control air pressure drops below certain levels,
interlocks function to try to maintain the control air
pressure. One interlock opens the air dryer bypass
valve. What are the other two interlocks? (1.0}

b) How can you tell if the compressed air system has a high
pressure condition? (0.5)

c) What rotection does the CAS have against high pressure? (0.5)

Answer:

a) Standby air compressor starts. (0.5)
Service air header isolation valve closes. (0.5) (1.0)

Ref: WNP-2 Systems and Procedures Training, Vol. IV,
Chapter 13 CAS, page 18.

b) By reading air pressure gage or noticing a relief valvelift. (There are no alarms or trips for high CAS pressure.) (0.5}

Ref: Same as (a) above, page 18.

c) Relief valves only. (0 5)

Ref: Same as (a) above, page 18.



6.8 In a situation where the plant is at power and a LOCA occurs,
what diesel generator trips are effective? Assume startup and
backup power are not available.

Answer:

l.
2.
'3.
4.

Engine overspeed (0.5).
Generation differential relay (0.5).'ail to start (incomplete sequence) (0.5).
Emergency stop pushbutton (0.5).

Ref: WNP-2 Systems and Procedures Training, Vol IV,
Chapter 9, DG, page 33.

6.9 Describe the "one"out-of"two-twice" logic as used by RPS.
W~h is this method used? A simple sketch may be used.

Answer:

a) Subchannels Al and A2 must both be energized to power
the 117 solenoids. Subchannels Bl and B2 must be
energized to power the 118 solenoids.

b) A trip of either subchannel Al or A2 will de-energize
the 117 solenoids.

c) A trip of either subchannel Bl or B2 will de-energize
the 118 solenoids.

d) For a full scram both the 117 and 118 solenoids must
be de"energized.

~ I

I
I

gfi S~
I

:i.l
Full credit for either explanation 'or sketch

saLs

This logic is used to provide a high degree of reliability, or
spurious trips are avoided and real trips are effective (0.35),
and to allow maintenance and testing of the system (0.35)

Ref: WNP»2 Systems and Procedures Training, Vol. II,
Chapter 10, RPS, page 6. Also, WNP-2 Exam Bank RPS-12-2.





6.10 With regard to the HPCS system:

a) True or false. Its normal suction is the suppression
pool. (0.5)

h) What signals auto initiate itl '(Set points also ~re uired). (1.0)

c) What is the normal position of the minimum flow valve
~ . (HPCS-U-12) when HPCS is in the standby mode? Why is it

left in this position?

d) . What is its rated flow at 1130 psid'? (psid-vessel to
drywell)

Answer:

a) False. (0.5)

Ref: WNP-2 Systems and Procedures Training, Vol. III,
Chapter 2, HPCS, page 1.

b) 1. High drywell pressure (0.25); 1.65 psig (0.25).
2. Reactor low low level (0.25); level 2, -50" (0.25).

(0.5)
(0.5)

Ref: Same as above, page 2, and Tech Specs, table
3.3.3-2, page 3/4 3-32.

c) Closed (0.5). Because if left open it would drain water
from the CST into the suppression pool'(0.5).

Ref: same as (a) above, page 3

d) 1650 gpm.

Ref: Same as (a) above, page 3.

(1.0)

(0.5)



6.11 Regarding the IRM system, which statement below best described
the system? (1.0)

a) The IRM: uses fission chamber detectors; is filled with
argon at a lower pressure than the SRM's; uses a smaller
amount of U235 in the coating than the SRM's; uses the Campbell
method to discriminate between neutrons and gamma.

b) The IRM: uses sensitive. ionization chamber detectors; is
filled with argon gas at a pressure lower than the SRM's;

'ses a lower voltage then the SRM's; uses a pulse-height
discriminator to discriminate between neutrons and gamma.

c) The IRM: uses fission chamber detectors; is filled with
argon gas at a lower pressure than the SRM's, uses a lower
voltage than the SRM's; uses a pulse-height discriminator
to discriminate between neutrons and gamma.

d) The IRM: uses sensitive ionization 'chamber detectors; is
filled with argon at a lower pressure than the SRM's; uses
a larger amount of U-235 in the coating than the SRM's;
uses the Campbell method to discriminate between neutrons
and gamma.

Answer:

a.
Ref: WNP-2 Systems and Procedures Training, Vol. II,

Chapter 2, IRM, page 3, 7.

(1.0)

6.12 With regard to the Rod Block Monitor (RBM):

a) At what power levels is it enforced? (0.5)

b) What is the set point for RBM upscale high during two
recirculation loop operation? (0.5)

c) What parameters does the RBM use to generate rod blocks? (1.0)

Answer:

a) Above 30$ power. (0 5)

b)

Ref: WNP-2 Systems and Procedures Training, Vol. II,
Chapter 7, RBM, page 2.

(a.sew+~> p~r g~~./gQX ~vi~~42

Ref: Tech Specs, Table 3.3.6-2, page 3/4 3-55.
Note: This is different from the value shown in
the training material. It shows (0.66W + 42/)
which is now the APRM flow biased rod block set point.

(0.5)

c) ). The LPRM outputs from LPRM strings
adjacent to the selected rod ~), a reference APRM
signal ~~ and a flow-biased reference signal (0 PV).

o.sz ~~~4.
End of Category 6

(1.0)



WNP-2 SRO EXAM 3/20/84

7.0 Procedures - Normal Abnormal Emer enc and Radiolo ical Control (25.0}

7.1 With regard to new fuel handling and storage:

a) How hi h and how wide can fuel containers (inner plus
outer) be stacked in the contingency storage warehouse?

b) In the fuel handling process, which of the following
parts of the fuel bundle is not to be touch? Choose one.

l.
2.
3.
4.
5.

The lower tie plate
The upper tie plate
The fuel rods
The spacer grids
The channel bottom

c) What action is required if it appears that some special
nuclear material is lost or stolen?

Answer:

a)

Ref: Plant Procedure 6.2.1 "Receipt of New Fuel
Warehouse Activities. Paragraph'6.2.1
item D., page 3 of 14.

b) 3. The fuel rods

f

Six (6) containers wide by four (4) containers high. (0.5)

Oe/~% ~3
PE'/Pace /r'~f

Aere~
(1.0)

Ref: Plant, Procedure 6.2.3, Rev. 3, page 3 of 16.

c) Immediately (within 1 hour) notify the Regional Office
of the NRC.

Ref: Same as (a) above, 6.2.1.4 item B., page 6.2.1-
3 of 14.



7.2 Relative to the Emergency Operating Procedure for RPV Pressure
Control (RPV/P) (5.1.2):

a) Iist the five entry conditions.

b) State the "caution" with regard to depressurizing the

in the caution.)

c) Which valves do the operator actions say to use for
anticipated emergency depressurization, the SRVs or

Answer:

a) 1. RPV water level below +13.0 in.,
2. RPV pressure above 1037 psig,

3. Drywell pressure above 1.68 psig,

4. A condition which requires NSXU isolation,

(0.5)

(0 5)

(0.5)

5. A condition which requires reactor scram and reactor
power is above 5$ or cannot be determined. (0.5)

b) CAUTION Do not, depressurize the RPU below 57 psig unless
motor driven pumps sufficient to maintain RPV water level
are running and available for injection.

o) The bypass valves.

Ref: Emergency Procedures 5.1.2, Reactor Pressure
Control (RPV/P).



7.3 ln the general operating procedures for reactor plant cold
startup:

a) What is the recommended stable period for approach to
the power rangeV (o.s)

'b)'t what period are control rods required to be inserted
to bring the reactor subcriticalf

c) The procedure only covers rod withdrawals to about
. 50-55$ power. ~Wh ?

Answer: ~

gguc W
a) ~60-100 seconds.

b) 25 seconds.

(1.o)

(0 5)

(o.s)

c) Further power increases are made with recirculation
flow increases, not rods. (1.0)

Ref: General Operating Procedures 3.1.2, Reactor Plant
Cold .Startup, pages 2 and 16.

7.4 System Operating Procedure No. 2.2.3, Reactor Water Cleanup
System covers removing a single RWCU pump from service:

a) What. adverse effects does removing a single RWCU pump
from service have on reactor operation'? (o.s)

b} When the RWCU pump is restarted, specific procedures
are used to minimize the effects of
transients that might occur. (Fill in the blank.) (o.s}

Answer:

a) There is an adverse effect on reactor water chemistry
because of lower cleanup flow. That is, the reactor
water quality tends to degrade. (o.s)

b) Thermal, or pump thermal, or d T (or the like). (o.s}

Ref: Standard Operating Procedure 2.2.3, page 22,
item E and page 23-25, item F.



7.5 What are the four automatic actions that occur during Loss of
Main Condenser Vacuum starting with vacuum at 20 in. Hg down
to 0 inches Hgf Include set pints.)

Answer:

1. Turbine trip (0.25) at <20 in. Hg (0.25).

2. MSIV closure (0.25) at (10 in. Hg (0.25).

3. Turbine bypass valves close (0.25) at 7 in. Hg'(0.25).

4. RFP turbines trip (0.25) at 0 in. Hg (0.25).

Ref: Abnormal Condition Procedure 4.6.5.1, Rev. 0,
pp. 1 and 2

7.6 Regarding permissible radiation exposure limits:

a) What is the WNP-2 administrative exposure guide for whole
body radiation in mrems per day for an individual
in a restricted

arear')

Are the permissible limits for exposure to the lens
of the eyes more less or the same as whole body
limits'

c) A health physics representative monitors a work area
and finds only 3 mrem/hr direct radiation. Mill a
RWP be required to perform work in this area?

Answers:

a) 300 mrem/day.

Ref: HPD 3.1.5, Permissible Exposure Limits, page 4.

b) They are the same.

c)

Ref: HPD 3.1.5, page 1.

Yes;(>2.5 mrem/hr requires

c~
a Rwp.) ~ 6 i( Caw'+7 ~

Ref: HPD 3.1.8, Radiation Work Permit, page 2.



7.7 Regarding the abnormal condition procedure 4.7.1.10, I,oss
of all Offsite Power (during power operation):

a) What two systems are required to be intiiated in the
immediate operator actions2 (1.0)

b). How is the vessel pressure controlled2 (o.s)

c) What buses automatically become energized and
h~ow loo does it toke'I (1.0)

Answers:

a) RCIC and HPCS. (l.o)g, /c$ 6 ow o ~
b) SRVs.

c) SM-7 and SM-8 (0.5),~10 seconds (0.5).

Ref: Abnormal Operating Procedure 4.7.1.10, page 3,4.

7.& While operating at rated power, a single relief valve lifts:
a) Under what conditions would it become necessary to enter

Emergency Procedure 5.2.1 for Suppression Pool Temperature
Control (SP(T)2 (1.0)

b) What condition requires you to scram the reactor within
2 minutes after the pool temperature reaches 90 F? (0.5)

c) - At what pool temperature is a reactor scram a requirement2 (0.5)

Answer:

a) If the suppression pool average water temperature is
above 904F.

b) If unable to close an open SRV within 2 minutes, scram
the reactor. (o.s)

c) llOOF. (o.s)

Ref: Emergency Procedure 5-2.1, page 1, 2.



7.9.9 During a normal shutdown to cold shutdown.

a) At what ower level should one feedwater
condensate booster aer pump and one cond~~s~te pump

: b)

c)

At what ower level should the
transferred to the 15 Hz power

At what ower level is the rod
required to be operable (if in

recirculation pumps be
supplp2

worth minimizer
startup or run)2

d}} . At what ower level should the main turbine be tripped?

Answer:

a) 40), power.

35$ power.

Below~ power.

5$ power or 25 MMe.

Ref: General Operating Procedure
to 'cold shu d

e ure 3.2.1, Normal Shutdown
'

s ut own. Procedure ste s 5-6
Note, and steps 39-40.



7.10 According to General Operating Procedure 3.3.1, Reactor
Scram, following a reactor scram:

a) How do you control the reactor pressure if the MSIVs
close'

b) How do you control the reactor pressure if the MSIVs
do not close?

c) How do you control
close'

the reactor water level if the MSIVs

d) How do you control the reactor water level if the MSIVs
do not closel

e) When it is time to reset the scram there will always be
one scram condition showing. What is itV

Answer:

a) With the SRVs.

b) WIth the mainsteam bypass valves.

c) With the HPCS and/or the RCIC system.

d) With the reactor feedwater pumps.

e) The scram discharge volume high level.

Ref: General Operating Procedure 3.3.1, pp. 1 8 2.



7.11 Concerning the Standby Liquid Control System (SBLC):

a)
r7~1

b).

Ppp g,al > II

/~4
Answer:

P~.c A4'~+
a)

Name four conditions or combination of conditions that
indicate a need to initiate SBLC.

Are all these conditions listed in the Emergency
Procedures'2 If not, where would you look to find
the remainder7

Power starts to increase (as indicated by nuclear
instruments and steam flow) and cannot be controlled
with control rods.

(2 0)

(0.5)

2. Calculations indicate criticality will occur
within an hour.

gq. Ar 3.

P~/( cue'l g (/o)
4.

Hazard exists to plant personnel or environs,
abandonment of plant.

Control rods fail to shut down reactor after a
scram and power is above 5~ (or cannot be
determined) and before suppression pool reaches
110 F.

g.D

b) No (0.25). The remainder are listed elsewhere (0.25)
in the WNP-2 Systems and Procedures Training. (o.s) ~/~g

~ Ref: Emergency Procedure 5.1.3, Power Control, pages 1

and 2, and WNP-2 Systems and Procedures Training,
Vol. III, Chapter 8, SBLC, page 9.

End of Category 7



WNP-2 SRO EXAM - 3/19/84

8.0 Administrative Procedures Conditions and Limitations

8. 1'egarding the shift complement and duties:

a. What is the normal complement of the rotating shift crew?
List the eight positions/categories and the number of each
as required by Administrative Procedure 1.3.2, Shift

'omplement and Functions.

b. State the contxol room manning requirements when the
reactor is in modes 1, 2 or 3.

c ~ Which of the licensed senior reactor operators on shift
is not allowed to assume the duties of the Shift Manager
when the Shift Manager is incapacitated?

Answer:

a ~ Shift Manager
Shift Support Supervisor
Control Room Supervisor
Reactor Operators
Equipment Operators
Shift Technical Advisor
Health Physics/Chemistry
Maintenance Support

1

1

1 0.25 points each complete
2 correct answer
5
1

2
2

b. One licensed operator "at the controls" and one
licensed control room supervisor in the control room.

c. The Shift Technical Advisor

Ref: Administrative Procedure 1.3.2, Shift Compliment
and Duties, Rev. 4, pages 2 and 3.



8.2 According to the standing operating orders:

a. Administering abnormal plant shutdown and Emergency
Core Cooling System (ECCS) actuation is the responsibility
of (Fill in the blank.)

Under what conditions do. operations personnel have the
,authority to depart from approved procedures?

Answer:

a. ~ Administrating abnormal plant shutdown and Emergency
Core Cooling System (ECCS) actuation is the responsibility
of an licensed o erator res onsible for the lant. (7.5)

b. Where necessary to prevent injury to personnel, including
the public, or damage to the facility.
Ref: Administrative Procedure 1.3.1, "Standing

Orders(Night Orders", Rev. 6, page 2.

8.3 a ~ True or false. Anyone who recognizes a problem that
should be corrected by the Maintenance Department can
initiate a Maintenance Work Request (MWR)?

b. True or false. An MWR is issued to release equipment
into the responsbility of Maintenance to do the work?

Answer:

True

b. False

Ref: Administrative Procedure 1.3.7, "Maintenance Work
Request", Rev. 4, page 4.



8.4 With regard to Equipment Clearance and Tagging:

a. The clearance order log is to be kept in:

1. The Maintenance Supervisor's'office

2. The Plant System Engineer's office

3. The Operation Manager's office'. The Control .Room (o.s)

b. Who is responsible for administration of the Clearance
Order Program2 (o.s)

c. True or false. If a clearance order is a Multiple
Clearance Order, temporary lifting of tags is permitted
provided it does not run through a shift change. (o.s)

Answer:

a.
b.
c ~

4. The Control Room
The Shift Manager
False

(o.s)
(o.s)
(o.s)

Ref: Administrative Procedure 1.3.8, "Equipment
Clearance and Tagging", Rev. 5, pages 3 and 8.

8.5 a. Fill in the blanks in the following statement:

The purpose of the end-of-cycle recirculation pumptrip (EOC-RPT) is to prevent adding (1)
Reactivity from (2) at a faster rate than
the (3) can add (4) reactivity
during a scram.

b. What two events will cause the EOC-RPT to function. (2.o)

Answer:

a. (1) positive (0.5), (2) collapse of voids (0.5),
(3) control rods (0.5), (4) negative (0.5) (2.o)

b. Fast closure of the turbine governor valves.
Closure of the turbine throttle valves.

Ref: Tech Specs Bases 3/43.4, "Recirculatin Pump
Trip Actuation Instrumentation".



8.6 The system operating procedure for the control> cable, and
critical switchgear rooms HVAC list 4«o limitations which
are Tech. Specs. requirements for system operability. Describe
@he ~s limitations and the tech. spec. bases for each.r

Answer:

1.0 1. Two chlorine detectors and alarms shall be operable .
T .S . 3.3 .7 .8 (0 .5)

Bases - the operability of the chlorine detection system
ensures that an accidental chlorine release will be
detected promptly and the necessary protective actions
will be automatically initiated to provide protection
for control room personnel. (1.0) Any 2,

1.5 each

1.0 2. Two independent control room emergency filteration systems
shall be operable. ,TS 3.7.2 (0.5)

Bases - The OPERABILITY of the control room emergency
filtration system ensures that (1) the ambient air
temperature does not exceed the allowable temperature
for continuous duty rating for the equipment and
instrumentation cooled by this system and (2) the control
room will remain habitable for operations personnel during
and following all design basis accident conditions. (1.0)

3. The area temperature limits of tech. spec. 3.7.8 are met. (0.5)

Bases - The area temperature limitations ensure that
safety-related equipment will not be subjected to
temperatures in excess of their environmental
qualification temperatures. Exposure to excessive
temperatures may degrade equipment and can cause loss
of its OPERABILITY. (1.0)

Ref: 1. WNP-2 Plant Procedures Manual Procedure 2.10.3,
Control, Calbe, and Critical Switchgear Rooms HVAC

2. Tech. spec. 3.3.7.8, 3.7.2, 3.7.8.

8.7 Which statement best describes the criticality design
feature ofthe spent fuel storage racks'

K equivalent to less than or equal to:eff (i o)
a ~

b.
C ~

d.

0.95 when flooded with borated water.
0.995 when flooded with borated water.
0.95 when flooded with unborated water.
0.995 when flooded with unborated water.

Answer:

c. Keff 0.95 when flooded with unborated water.

Ref: Tech Specs 5.6, "Fuel Storage", page 5-6.

(1.0)



j
I

II

8.8 While the plant ~yihaak is in operational condition 2, the
125 volt fulldlpacity charger Cl-1 is secured for maintenance.
At 1600, 125 VDC battery Bl-1 (see attached figure 1A) is
reported as having a float voltage of 1.90 volts and an average
specific gravity of all connected cells. of 1.180 (both values
are less than the category B values of the battery surveillance
requirements). After a meeting is held, the Plant Manager decides
that the battery Bl-1 is inoperable at 1900. What are the
required actions to be taken and what are the time restraints,if any? Explain the reason(s) for your action(s).

Answer:

(1.o)

/:.8
Qp ZCQ /s

ca) reguiied

c~~ ~.

b) Bl-l and/or Cl-1 are required to be operable in
operational conditions 1, 3 and 3. (0.5) Any category B
parameter not within its allowable value makes the
battery inoperable and must be made operable within
two hours from time of discovery, not the time of the
decision making meeting announcement. gy.$ 'g

Ref: WNP-2 TS 3.8.2.1.

a) Within the next ll hours (by 0600) you must be in at
least HOT SHUTDOWN (operational condition 3) and in
COLD SHUTDOWN within the following 24 hours. (1.0)

8.9 a. During a plant emergency, what are the first 3 duties
of the plant emergency director (in general terms)?

b. . What 4 persons can assume the duties of plant
emergency director? (2.o)

c. Who will normally fillthe plant emergency director
position initially during off-shift hours?

Answer:

a. 1. Classify the emergency

2. Clear any known hazardous area

3 ~ Make the required notifications

(0 5)

b. The Plant Manager, the Assistant Plant Manager, the
Operations Manager and the Shift Manager (0.5 for each)

c ~ The Shift Manager

Ref: Emergency Plan Implementing Procedure 13.1.2,
"Plant Emergency Director Duties", Rev. 0,
pages 1 and 2



8.10 According to the procedure for Control of Jumpers, Lifted
I,eads and Test Box Devices:

a. Who by title must authorize each jumper or lifted lead2

b. Where is the Jumper and Lifted Iead Log to be maintained?

Answer:

a. The Shift Manager

b. 'n the control room

Ref: Procedure 1.3.9, Rev. 2, page 2.

8.11 Due to a shortage of qualified operators, it is desired to
work one operator on twelve hour shifts with a twelve hour
relief period between shifts. No change of working shift
(e.g. from days to nights) is planned. How long does
station administrative 'procedures permit a single operator
to work this amount of overtime without approval by the
Plant Manager/designeeZ

Answer:

After six consecutive workshifts of twelve hours each twelve
hours apart (provided reactor operator will not work in excess
of eight continuous hours at reactor control board), further
overtime requires Plant Manager/designee approval. (1.0 pt.)
Ref: WNP-2 TS 62.2f

A0-1.3.27
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EQUATIONS/DATA SHEET

p Po et/.f

]Ci ~ 3.7 x 10 Bq

aD = — 1 x 10-S hV'P
K

a„ "- —1 x 10-3 bK/X voids
K

aM = — 4.5 x 10-4 AK/X P
K

ap -"-4.5 x 10-4 b'.C/X power
K

Z(t) Io e >t

T]/2 Xn(2)/~

Cp - (CPbase) (Ks) (KZ)

Q ~ MCp bt

dp f ~ pV2
D Zgc

f ~ 64/Re

p ~ k(eff) -I
K(eff)

I CRl I-K(eff)2

M CR2 I-K(eff)1

Q~MAh

~ UAAT

Cp'1 btu/1 bm F

Cy = 975 btu/1bm — F

M ~ I/(']-k)

N(t) ~ No e-XT

ar (Lf+I.s) (~rod)
(gavg).

n ~ v/(I + d)

P Z g v/(3.7 x 1010)

r - (S-p)/ap

< " </p + (s-p)/xp

~ </(p-s)

V~ f +xvf

H xhg + (I-x) hf

S ~ xS + (I-x) Sfg

1 in.~ 2.54 cm

-I gal. 3-785 liters

I kg ~ 2.205 lh

N ~ pAO/A

17.58 watts «1 EZU/min
lpsi 6 895 Pa
Ipsi ~ 2.036 " 8 (9 OC)
lpsi ~ 27.68 " H~O (8 4C)

S
'"- .0071

X -" 2 x 10-S sec
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