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Examination Summary

Examination administered on March 12, 13 and 14, 1985 (Report No. 85-01)
to four reactor operator candidates and two senior reactor operator candidates.
Results: One reactor operator candidate failed.




Examiners

REPORT DETAILS

D. N. Graves, Chief Examiner, RIV
E. Plettner, Observer, RIII

Examination Review Meeting

Review of the written examinations was conducted after the examination
was administered. Personnel present during this review were: C. Mick,
P. Roy, G. Van Middlesworth and R. Schlesinger, representing Iowa
Electric, and D. Graves and E. Plettner representing the NRC.

Facility comments and resolution of those comments are as follows:

Comments

2.9

Resolution:

32

Resolution:
3.3.6
Resolution:

3.6

Resolution:

First the drain valve to the lower heater opens
fully IE-3A, then the DUMP opens to the condenser.
Also, there are no extraction steam bypass vaives
at DAEC.

Ref.: P&ID M-105, sh. 2

Agree. Key modified.

Steam flow is used for RWM.

Ref.: System Description I-10, pg. 8

Agree. Key modified.

15 seconds, not required for full credit.

Agree.

None of the answers is correct.

Ref.: E-109, sh-2

Agree. Questions deleted.

Section 4 has only 24.5 points. Cover sheet shous 25.

Resolution:

4.6

Resolution:

Noted.

Another low vacuum alarm occurs at 25.5" Mg

Ref.: System Descriptions D-4, pgs. 16-17

Agree. Key modified.




4.4/7.9

Resolution:

5.5.a

Resolution:

5.11

Resolution:

6.1

Resolution:

6.3

Resolution:

6.6.c

Accept in addition to answer key answers:
1. Control rods
2. EMC/pressure set
Accept any three
Ref.: IPOI VI, D.1, pg. 15

D.2, pg. 16

E, pg. 17
Accepted control rods. Did not accept EMC/pressure
set after review of procedure in question. Key
modified. Also added CRD cooling water flow adjust-
ment as an acceptable answer.

Runout can also lead to conditions which can lead to
pump damage.

Agree. Added to key as acceptable answer.

Add: Does not change during normal operation, i.e.,
equilibrium value is independent of power.

Agree. Added to key.

Other possible answers:

1. Thermal limit calculations assume a specific bundle
orientation. If this orientation is different than
that assumed in the calculation, you may end up with
non-conservative thermal 1imit (MCPR) calculations.

2. Assure proper bypass flow. If oriented wrong, the
bypass flow would not be in the correct location for
instrument cooling.

Agree. Key modified.

Consider accepting start permissives: 35 psig, Rx
pressure and inboard MSIVs shut.

Agree. Key modified.

Answer will be half-scram if corresponding IRM is upscale
or inop. I-3, pg. 34.

Ref.: System Description I-2, Figure 12




6.6.e

Resolution:

7.2

Resolution:

7.3

Resolution:

7.7/4.8

Resolution:

8.2

Resolution:

8.7

Resolution:

Answer will be half-scram if corresponding APRM is
downscale.

Ref.:

System Description I-2, Figure 12

Agree if candidate specifies the additional condition.

i M
2.
Ref.:

Also accept Plant Superintendent
Also accept Assistant Plant Superintendent (any of 3)
Chief Engineer and Assistant Chief Engineer are

old terminology and not all procedures reflect this
relatively recent change.

Agree. Key modified.

2.

"Bypass Offgas" should be in acceptable answers.

Agree. Will accept.

Well

water and GSW should be considered as independent

answers as should Condensate Service Water and demin-
eralized water for purpose of providing six different
sources of water as alternate sources.

Ref.:

P&IDs, M-111, M-144, M-109, M-146

Agree. Key modified.

SSE will now be the 0SS.

Agree. Key modified.

i
2.

Accept either of the or answers as a complete answer.

0SSs do not approve RWPs, they just get a copy of
the RWP, no signature is required by the 0SS.
Therefore, consider throwing out the question as
not required knowledge of the 0SS.

Not accepted. If title only was given, full credit
was awarded.

Disagree. Considered pertinent knowledge for a
Senior Reactor Operator.



Exit Meeting

At the conclusion of the site visit, the examiner met with utility
representatives to discuss results of the examination. The following
personnel were present:

NRC Utility
D. Graves R. Hannen D. Mineck
J. Wiebe E. Mick P. Roy
W. Mitler R. Schlesinger

Mr. Graves started the meeting by detailing preliminary results of the
oral operating examination with one of the four reactor operator
candidates being a "not clear pass" as of that time. It was explained
to those present that a "not clear pass" is not a definite failure.

One general candidate weakness was identified to the facility. It was
noted by the examiner that the candidates were weak in abnormal procedure
immediate operatoer actions.

The utility asked if any particularly strong areas were noted and when
results could be expected. Examiner responded that no particularly strong
area was noted in all candidates and that results would be given upon
completion of the examination grading and subseruent reviews per

Region III's policies.

The meeting concluded with the examiner thanking the staff for their
cooperation during the examination.
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1.

Principles of Nuclear Power Plant Operations, Thermodynamics, Heat Transfer
and Fluid Flow -

1.1 In your reactor theory lesson plans the following formula is given:
OG- 0o -0y Explain the meaning of this formula. (1.0)
1.2. A moderator is necessary to slow neutrons down to thermal energies.
wWhich of the following is the most correct reason for operating with
thermal instead of fast neutrons? (1.0)
a. Increased neutron efficiency since thermal neutrons are less
likely to leak out of the core than fast neutrons.
b. Reactors operating primarily on fast neutrons are inherently
unstable and have a higher risk of going prompt critical.
& The fission cross séctlon of the fuel is much higher for thermal
neutrons than for fast neutrons.
d. Doppler and moderator temperature coefficients become positive as
neutron energy increases.
1.3 As core exposure increases, plutonium-239 (Pu-239) concentration
increases:
a. Briefly explain the processes by which this buildup occurs.
(Note: a reaction-decay chain equation may be used.) (0.75)
b. Explain the effect on reactor behavior caused by the
Pu-239 buildup. (1.75)
1.4 Which of the following is NOT a characteristic of subcritical
multiplications? (1.0)
a. If the reactor is shutdown long enough, the source range
instruments will lose their ability to determine the sub-
critical multiplication level even though the core may still
be at MOL.
b. Doubling the indicated count rate by reactivity additions will
reduce the margin to critical by approximately one half.
&. For equal reactivity additions, it takes longer for the
equilibrium subcritical multiplication level to be reached
as K eff approaches unity.
- d. If two notches of rod withdrawal increases the subcritical
multiplication level by 10 CPS, 4 notches of rod withdrawal
will increase the subcritical multiplication level by
approximately 20 cps.
1.5 What interlocks ensure that the NPSH requirements are met for the

reactor recirculation and jet pumps? (1.0)



1.6

1.7

1.8

1.9

1.10

See attached figure 32-11 "Pressure - Steam Flow Relationship".
why does the reactor pressure increase so much more from 0-100%"
steam flow than the turbine throttle pressure does?

Which of the following statements is most nearly accurate regarding
control rod worth?

a. It is proportional to reactor power

b. It is proportional to rod speed.

C. It is higher in regions of higher relative neutron flux.
d. It is about the same for all rods in the core.

T-S diagrams of real plant cycles show a small amount of "condensate
depression"(subcooling) in the condenser.

a. How would cycle efficiency be affected if subcooling is
decreased? Why?

b. How could the operator increase the amount of subcooling?
For each of the events listed below, state WHICH reactivity
coefficient will respond first, WHY it responds, and if it
ADDS positive or negative reactivity.

a. SRV opening at 100% power.

b. Rod drop at 100% power.

€. Isolation of a feed heater string.

Which of the following statements is NOT correct concerning decay
heat?

a. Is the heat produced by the energy released from the
radioactive decay of fission products.

b. Can be determined by the reading of the SRM's when the reactor
is shutdown.

c. Is approximately 6% of the total energy released from fission.
d. Is still a significant contributor to the energy in the reactor

core for approximately two hours after the reactor has been
shutdowrn.

(1.0)

(1.0)

(1.5)
(.5

(1.0)
(1.0)
(1.0)

(1.0)



1.11 Following an auto initiation of RCIC at a reactor pressure of 800
psig, reactor pressure decreases to 400 psig. Assume the RCIC is
opera*ting as designed, which of the following statements best
describe the parameter changes in the RCIC.

1.12

1.13

As the RCIC flow to the reactor increases, RCIC pump discharge
head remains constant and RCIC turbine speed increases.

As the RCIC flow to the reactor remains constant, RCIC ﬁunp
discharge head decreases and the RCIC turbine speed decreases

As the RCIC flow to the ractor remains constant, RCIC pump
discharge head remains constant and RCIC turbine speed remains
constant.

As the RCIC flow to'the reactor decreases, RCIC pump discharge
head increases and the turbine speed remains constant.

A motor driven centrifugal pump is operating at rated flow. You
start closing down the discharge valve. Which of the following
statements best describes the parameter changes that will occur
with this action?

Flow remains constant, discharge pressure remains constant,
motor amps increase, net positive suction head increases.

Flow decreases, discharge pressure increases, motor amgs
increase, net positive suction head increases.

Flow decreases, discharge pressure increases, motor amps
decrease, net positive suction head decreases.

Flow decreases, discharge pressure increases, motor amps
decrease; net positive suction head increases.

If the recirculation pump speed remains constant, which of the
following statements best describe why core flow will change if
power is reduced below 100% by control rod insertion.

Flow will increase because less 2 phase resistance
Flow will increase because of higher differential pressure
across the core and higher feedwater density.

Flow will decrease because the control rods are inserted
thus reducing the total flow area.

Flow will decrease because more voids are formed thus less
volume available for water in the core.

(1.0)

(1.0)

(1.0)



1.14 Explain the effects of irncreasing the following core parameters
on steady state critical power. =

a. Core flow (1.5)
b. Inlet subcooling (1.5)
€. Reactor pressure when above 800 psig. (1.5)

1.15 Boiling water reactors are designed to have "under moderated
cores"”. Which statement best describes under moderated? (1.0)

a. The ratio of moderator to fuel is such that the temperature
and void coefficient will both be the same (both positive or
both negative).

b. The ratio of lodoraior/fuel is such that increasing moderator
density increases K eff.

¢. The ratio of moderator to fuel is such that the amount of under
moderation increases during core life.

d. The ratio of fuel to moderator is such that increasing moderator
density will decrease K eff.

1.16 Which of the following is NOT one of the four contributors or factors
that establish equilibrium xenon? (1.0)

a. Direct production from fission.
b. Decay of lodine.
c. Decay of Xenon to Sm.
d. Decay of Xenon to Cs.
1.17 The HPCI barometric condenser receives steam from gland seals,

drain pot and leak offs. Explain how this condenser works to
condense this steam. (1.0)
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2.3

2.4

2.5

2.6

2.7

Plant Design Including Safety and Emergency Systems

What are ten (10) different indications available to you in the
control room that could be used to determine that a reactor
coolant leak was occurring in the drywell?

How does the CRO system interface with the following systems?

Condensate system.

Reactor recirculation system.

Liquid radwaste system

Reactor building cooling water system

anos

In addition to the main turbine, the bypass, safety and safety
relief valves, what are six (6) other steam loads (systems) off
of the main steam system? Do not list two similar components
(i.e., such as "A' and "B") as separate loads.

RHR is being used in the suppression pool cooling mode to cool
off the torus. "“B" loop is lined up for cooling using the "B"
RHR pump and "B" + "D": RHR service water pumps. Explain what
will happen (if anything) to any of the equipment being used for
suppression pool cooling flow and the flow path if a LPCI
initiation and injection signal were to occur.

The standby gas treatment system can take a suction from al)
of the following except:

a. Condenser vacuum pump
b. Fuel pool exhaust

€. HPCI turbine vacuum pump

d. Radwaste building evaporator vent

In the hydrogen seal oil system the main seal oil pump normally
supplies oil to the shaft seals. If the main seal oi]l pump were
to fail, what are the two backups that would supply oil to the
shaft seals?

What automatic interlocks must be satisfied prior to using the
MSIV-LCS? Include setpoints if appropriate

What is the purpose of the heater in the system?

Your primary containment has vacuum breakers that connect the
suppression chamber and the drywell. If these vacuum breakers
were to fail what would be the consequences under the following
conditions. Treat each condition as a separate occurrance.

a. If a LOCA occurred with the torus drywell vacuum
breakers failed closed?

b. If a LOCA occurred with any of the torus drywell
vacuum breakers failed open?

(2.

(1.
(1.
(1.
.5)

(2.

(3.

(1.

(1.

(2.

(2.

5)

0)
0)
0)

0)

5)

0)

0)

.25)
.5)

0)

0)



2.9

2.10

2.11

2.12

What will happen to the inlet and outlet flow paths for the shell
side of the IE-4A feedwater heater on an increasing level condition
in 1E-4A heater? Assume level continues to increse to the trip
point.

There are two pressure switches that tap off the discharge of
each core spray pump prior to the discharge check valves. These
switches are set to operate at 145 psig. What is the purpose
of these two switches? v

SBLC pumps have a common suction header and discharge to a
common discharge header. During system operation only one
pump is running at a time. What prevents backflow through
the non-running pump?

Main turbine stop valve position less than 90% open is
utilized for two trip functions. What are those two trip
functions?

(2.5)

(1.25)

(1.0)

(1.0)



3.2

3.3

3.4

3.5

Instruments and Controls

When the handswitch is turned to “"start" for the circulating
water pump (1P-4A or 1P-4B), what four (4) conditions must

be satisfied for the pump to start? Assume power is available
to the pump and control circuit.

The main steam line flow restrictors are also used to determine
the steam flow in the main steam lines. What are three (3) uses
of this main steam 1ine flow signal?

What will cause the RWCU system differential flow high
annunciator to alarm? (Be specific as to inputs)

What automatic actions occur when this alarm annunciates?
Below are listed the five signals (A-E) that will cause the
recirc M-G set scoop tube to lock up. What of these signals
will also cause a drive motor trip?

a. Low Tube 01l pressure (less than 30 psig with 6 sec time delay)

b. High lube oil temp (210°F)

8. Speed control signal failure

d. Loss of power to scoop tube position

e. Manual

Pick the correct answer in regards to an auto initiation of SGTS.

a. The train in auto will start on the first signal and the
standby train will then be in readiness to start on any

subsequent signal.

b. Both trains will start and the standby train will trip on
low flow.

¢ The train in auto will start and after the low flow alarm
has cleared the standby train will start.

d. Both trains wil)l start immediately and run until some
manual action is taken.

(2.0)

(1.5)

(1.5)
(1.0)

(1.)

(1.0)



3.6

3.8

3.9

3.10

Pick the correct answer concerning the reactor feed pump circuity

a. A second feed pump can be startecd with only one condensate-
pump running as long as suction pressure remains greater
than the low pressure trip point.

b. With both feed pumps running, a trip of only one condensate
pump will cause both feed pumps to trip.

€. The reactor feed pump low lube oil pressure trip is
automoatically bypassed for 10 seconds on a pump start
to allow the shaft driven oil pump to build up pressure.

d. If the suction pressure of a running feed pump drops to less
than the low pressure trip point, the feed pump will trip
immediately. '

The following levels (A-E) are setpoints at which alarms or

trips occur. For each of the following actions that occur (1-8),

match the action up with the level at which it occurs.

A 195" high level alarm

B 186" low level alarm

C 170" Yow level trip

D 119.5" low-low level trip

E 46.5" low-low-Tow-level trip

>

Action

LPCI loop select

HPCI initiation

LPCI initiation

PCIS Group 3 isolate

PCIS Group 1 isolate

Recirculation pump runback if <2 RFP's in operation)
Recirculation pump ATWS trip

Start standby diesel generator

DN D WN -

What are two (2) indications that you could use to determine which
particular safety or safety/relief valve had opened?

Concerning the low low set feature of the safety/relief valves.

A. How many valves are actuated by this system?

B. What signals are required to arm this system?

C. How is opening/closing of the SRV's changed when LLS
is armed?

D. How is LLS reset after it is armed?

Refer to the attached Figure 10, Reactor Recirculation System
Simplified Diagram. On this diagram some instrumentation is
shown that feed into other systems. For the instrumentation
A-D, state: (1) What system(s) the instrumentation feeds into,
and (2) What the signal is used for in that system.

(1.0)

(2.0)

(1.5)

( .5)
(1.5)

(1.0)
(.5

(4.0)



3.11 What conditions can cause an APRM channel to be either physically
inoperative or to be considered inoperative? - (2.5)

3.12 a. During movement of a control rod drive, what is the flow
path for the exhaust water flow? Be specific and include
flow path intoc the reactor vessel. 2.0)

For b. below, pick the correct answer:

b.  which of the following flows is not indicated in the
control room? { .5)

b Hydraulic supply header flow
e Charging header flow

3. Drive header flow

4. Cooling header flow
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4.2

4.3

4.4

4.5

4.6

4.7

Procedures, Normal, Abnormal, Emergency and Radiological Control

Which of the following would not necessarily be a symptom of
unidentified leakage in the drywell of 5 GPM or higher?

a. Excessively increasing drywell floor drain sump total
flow at F.Q. 3707 on Panel 1C189.

b. DRYWELL KIGH TEMPERATURE alarm on Pane) 1C04-C
e. DRYWELL FLOOR DRAIN SUMP HI-HI-LEVEL on panel 1C04-C
d. DRYWELL FLOOR DRAIN SUMP HI LFAK on panel 1C04-C

The reactor is operating at 90%¥ power when condenser vacuum
suddenly starts to decrease:

a. WHAT are FOUR (4) AUTOMATIC ACTIONS that occur on a LOSS of

CONDENSER VACUUM? Include any applicable setpoints.

b. In accordance with IPOI 6-4.0, Loss of Condendser Vacuum,
WHAT are FIVE (5) Immediate Operator actions, OTHER THAN

acknowledgement of annunciators and announcement of the
condition?

Under what conditions during a startup must rod pulls be continued

using notch withdrawal only?

when in the hot standby condition and with the reactor
crictical, what are the 3 systems or sets of systems
that may be used to control reactor pressure? Which of
these is the perferred method?

Chose the correct answer concerning when during a startup
the IRM detectors should be withdrawn?

a. After switching the mode switch to the RUN mode.

b. After all of the APRM downscales have cleared.

c. After the proper overlap has beer verified between
the IRM's and APRM's.

d. After the turbine roll is completed.

When in the shutdown cooling mode of RHR, your precautions
teil you to insure that RHR flow is equal to or greater
than 4000 gpm. What is the reason for requiring flow to
be this high?

According to your shutdown procedure, prior to steam flow
dropping to the Rod Worth Minimizer Low Power Alarm Point
(LPAP 35% reacior power), the existing control rod pattern
must be checked. What three things must the control rod
pattern be checked for?

10

(1.0)

(2.0)

(2.5)

(1.6)

(2.0)

(1.0)

(1.0)

(3.0)



4.8 Wnat are the 5ix systems that are considered to be alternate
injaction subsystems by your emergency procedures?

4.9 What are the entry conditions for EOP-2, PRIMARY CONTAINMENT
CONTROL? Include setpoints. 5 Conditions Required.

4.10 At the beginning of a shift, it may be your duty to fill out
the log. At the beginning of each shift what are the plant
status items that must be logged? 4 Items Required.

4.11 According to your Hold Off Procedure, what is the differences
in the purpose of a hold card and & warning tag?

11

(3.0)

(5.0)

(2.0)

(1.0)



.. ’ EQUATION SHEET

f o m ves/t " Cycle efficiency = (Network
' °“t)/(Energy'in) -
w = mg s =V t+ /2 at?
E = -:2
KE = 172 m? a s (V- Vo)/t A = AN A s Age
PE = mgh
VooV o+ at weg/t A = a2/t = 0.693/t,
NPSH = Py = Pey t)8ff = [(t),)(t,)]
& [(tUZ) ¢ (tb)]
ma pAV
aE = 831 am
: I loe"Ex
Q = mCpat
Q = UAsh 1= e
Pwr = Weah }e i, 10"V
WL = 134
p e p 0% (%) WL = -0.693/
pP=P et/T
SUR = 26.06/T SCR = S/ - Keff)
CRy = S/(1 = Koggy)
SUR = 265 /2% + (8 « )T CRy(T = Keggy) = CRH(1 = Kgesy)
T=(2*/o) ¢ [(6 -0)re) M= /(1 - Kggg) = CRY/CR,
T=12t/(p -8) M= (]- Keffo)/“ - Keff])
T=(8~0)/() SOM = (1 = Koy )/Kegs
p = (Keff“)/xeff = oKese/Kegs t* = 1077 seconds

y = 0.1 seconds'l

o ® [(0%/(T Kyg ()] + [Bo/(1 +3T))

2 1,9 . 1,9, :
P= (zeV)/(3x107) 139, © = 1,0,
I =oN R/hr = (0.5 CE)/d (meters)
wpEH = Static head - S R/hr = 6 CE/d° (feet).

-~ r
Water Parameters Miscellaneous Conversdons
1 gal. = 8.345 lbm. ! curie = 3.7 x 10'0dps

1 ga} = 3.78 liters 1 kg = 2.21 1bm

1 ft3 = 7.48 gal. 1 hp = 2.54 x 100 Btu/hr
Density = 62.4 l:g/ft3 ! mw = 3.41 x 105 Btu/hr
Densitg lin = 2.54 ¢cm

Heat o vaporuzataon = 970 Btu/1bm °F = 9/5°C + 32

Heat of fusion = 144 Btu/1bm °C = 5/9 (°F-32)
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Table 1. Saturated Steam: Temperature Table—Continued
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1.2

1.3

1.4

1.5

1.6

L7

DuAn e ARNCLO RO - MaR 12 1985

Answers

The absorption microscopic cross section is the sum of the
capture microscopic cross section and the fission microscopic
cross section. (Any answer that explains the adequately is
acceptable)

REFERENCE: Reactor Theory Lesson Plan Page 3-4
c
REFERENCE: Rector Theory Page 8-7

a. Pu-239 is builtup by a sequence of neutron absorption by
U-238 and two subsequent b- decays to Pu-239.
, =OR-
U-283 + ON1 =--->U-239 ==--(B-)--->Np-239 ---(B-)--->Pu-239

b. Pu-239 is a fissile material and buildsup to rather
significant levels so that it accounts for approximately
35% of the fissions at EOL (0.5). The delayed neutron
fraction for Pu-239 is 0.0021. This coupled with its
significant fission fraction causes the effective delayed
neutron fraction for the core to decrease substantially
over core life (0.5). As the fraction of delayed neutrons
drops the effective generation time tends toward the prompt
neutron lifetime so that the period resulting from a given
reactivity insertion is shorter near EOL. (0.75)

REFERENCE: Reactor Theory Chapter 19

d

REFERENCE: Reactor Theory Chapter 17

The interlocks that prevent increasing recirculation pump speed
above minimum unless feedwater flow is greater than 20%, or the
discharge valve is not fully open.

REFERENCE: Lesson Plan A-2 Page 36

As steam flow increases, the DP losses due to friction increase
and so a larger DP is needed at higher flows

REFERENCE: Figure 32-11 and standard thermodynamic principles.
c

REFERENCE: Standard nuclear theory.
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(1.0)

(1.0)

(0.75)

(1.75)

(1.0)



1.8. a.

Cycle efficiency would be increased by a decrease in subcooling
(0.5). As less heat is rejected to the condenser, the retyrning
condensate reguires less reactor heat to produce steam (1.0).
Therefore cycle efficiency will increase.

By controlling the temp and flow of the cooling water to the
condenser, the operator can directly affect the overall cycle
efficiency (0.5).

REFERENCE: Standard thermodynamic principles.

1.9 a.

Void coef. Decreased pressure caused by the SRV opening
causes an increase in voids and adds negative reactivity (1.0)

Fuel temp coef, The rapicd addition of positive reactivity

due to the rod drop (removal) causes power to increase,

therefore fuel temperature increases, adding negative

reactivity. (1.0)

Moderator temp coef. Removal of feed heating causes a
decrease in feed water temp, adding positive reactivity. (1.0)

REFERENCE: Reactor theory, chapters 23, 24, and 26.

1.10 b

REFERENCE: Standard nuclear theory.

1.11 b

REFERENCE: Standard thermodynamic theory.

1.12 4

REFERENCE: Standard thermodynamic theory.

3.23 &,

REFERENCE: Standard thermodynamic theory.

1.14 a.

As flow increases, critical power increases, at higher flow

rate cooling improves and thus a greater power input is

required to raise the coolant enthalpy to saturation conditions

and change water to steam. (1.5)

CP ircreases as inlet subcooling increases. Greater enthalpy
rise is required to bring the coolant to saturation conditions
thus higher bundle powers are required before boiling begins. (1.5)

An increase in pressure will cause a decrease in CP. The

enthalpy of saturated steam decreases as pressure increases.

e.g., enthalpy at 1000 psi = 1192.9; enthalpy at 1100 psi =

1189.1 (1.5)

13



The drop in enthalpy means a given pound of coolant must
acquire less energy in traveling through a bundle to reach™
transition boiling. Thus, CP decreases.

REFERENCE: Standard thermodynamic theory.

b

RERERENCE: Standard nuclear theory.

C

REFERENCE: Standard nuclear theory.

Cool water from the booster pump discharge is sprayed into the
barometric condenser through spray nozzles to condense the
steam.

REFERENCE: Lesson plan C-3, page 4.




2.2

2.3

2.4

Plant Design Including Safety and Emergency Systems ANSWERS

There are numerous indications that could be used and any
reasonable answer will be given credit. The list below may
not be all inclusive and reasonable indications or alarms may
be acceptable. (Any 10 at .25 each)

Drywell sump flow and timers
Primary Containment pressure
Primary containment atmosphere temperature
Primary containment humidity
Primary containment radioactivity
Drywel! vent coolers Delta T
Drywell level

Torus level

Reactor level '

Reactor pressure

Steam flow/feed flow mismatch
Steam line pressure decrease
Torus water temperature

REFERENCE: Lesson Plan B-3, page 4-10.

CRD system supplies seal purge water to recirc pumps

vents from the drive water filters go to liquid radwaste.
CRD gear box, pump bearings and seals are cooled by RBCCW.
It is sufficient to say pump is cooled.

R wnN -

REFERENCE: Lesson plan A-1, pages 55-57.

RCIC pump turbine

HPCI pump turbine

SJAE's

Mositure separator/reheaters

Gland seals

Turbine building sampling system

Off gas preheater (any 6 at .33 each)
0ffgas Jet Comprere~

REFERENCE: Lesson plan A-6, pages 9-10

“B" RHR pump will continue running

“B" and "D" service water pumps will stop and heat exchanger
throttlie valve close.

RHR heat exchanger bypass valve (MO-1940) opens

Suppression pool spray valve (1932) closes

LPCI to suppression pool test line valve (1934) closes. “B" RHR
pump will continue to take a suction from the suppression pool
but the discharge will now bypass the heat exchanger and go
through the injection valves rather than through the test valves
to the torus.

REFERENCE: Lesson plan C-1 and F-6.

15

CRD pumps take suction from the condensate reject line to CST

Scram discharge and instrument volumes drain to radwaste. Also

(1.0)
(1.0)
(1.0)
(.5
( .5)
(1.0)
( .5)
( .5)
( .5)
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2.5 a

REFEREN".: Lesson plan E-11, page 2

2.6 1.
2.

Emergency seal oil pump
Bearing oil header

REFERENCE: Lesson plan D-12, page 3.

2.7 A

b.

Pressure in reactor vessel <35#.
The inboard MSIV in the associated line is closed.

Boil off any condensate that collects in the line.

REFERENCE: Lesson plan A-6, page 42.

2.8 a.

As the steam condenses, pressure will decrease in the
drywell. With the vacuum breakers failed shut, pressure
cannot be equalized. The pressure in the drywell would
decrease and the negative pressure (vacuum) limit would
be exceeded and failure would probably result.

Steam flows from the drywell to the torus through the
vacuum breaker equalizing the pressure. The steam is
not forced through the downcomers and up through the
water (which would condense the steam and 1imit pressure
rise), but instead is dumped on the surface of the water
in the torus. As a result of this both torus and drywell
pressure will probably exceed design pressure and fail.

REFERENCE: Lesson plan E-6, page 11.

2.9 As level starts to increase in the 1E-4A heater the drain valve

% /** (emergency spill) to the condenser will start to open and open
As level increases further the high- ,r/,
.y

, the drain from the 1E-5A Ve L

H

.., 'y fully as level increases.

u-~#  high trip will be reached.
V ot

heater will close and the drain (emergency spill) from the 5A
heater to the condenser will open.

REFERENCE: Lesson plan D-15, pages 2, 6, 16-17.

AIO m-r08 b L

'0’/

2.10 These switches provide a verification signal to the ADS system that

a core spray pump has started.

permissive.

-  REFERENCE: Lesson plan C-2, page 10.

2.11 Check valves located on the discharge side of the pump.

REFERENCE: Lesson plan C-4, page 4.

16

This is part of the ADS initiation

(.75)
(.5

(2.0)

(2.0)

(1.0)

(.5
(.5
( .5)

(1.25)

(1.0)



2.38 1. Reactor scram signal
2. Recirculation pump trip signal

REFERENCE:

Lesson plan D-9, page 29.

17



3.2

3.3

3.4

3.5

3.6

3.7

3.8

Instruments and Controls ANLKERS

1. Discharge valve 100% closed

2. Vent valve 100% open /

3. Wet pit water level is normal (above 187 low level alarm)
4. Condenser discharge valves (MO 4208-4209) are 100% open

PN NN N

REFERENCE: Lesson plan D-3, page 7.

y 5 Inpute to PCIS (MSIV closure, group 1)
2. Input to feedwater control system
3. Control room indication.

~ R samy?t

EFERENCE: Lesson plan A-6, page 48.

J,;‘cn o.;g. '“\ - v Ne
a. An imbalance of flow (> setpoint) between inlet flow from the
reactor and the sum of blowdown flow and return flow to the

reactor. (1.

b. A(fifteen second)tiner starts and if imbalance still exists

after timer times out, isolation valves isolate. (1.

REFERENCE: Lesson plan B-4, page 7.

ALB (1.

REFERENCE: Lesson plan A-2, pages 39-40.

D (1.

REFERENCE: Lesson plan E-11, page 3.
v ; Ceoies? @e, Poaons
B 4/0-. »‘ K- C oIt »w ‘-‘r’”; u-r“*' /”"—) ~'/ - (1

REFERENCE: Lesson plan D-15, page 14-15.
Ay g-r09 ChAL

1-D

2-D

3~k

4-C (.25 each)
5-E

6-B

7-D

8-t

REFERENCE: Lasson plan A-5, page 34.

Temperature elements monitoring the discharge piping temperature
pressure switches in discharge piping.

Computer alarm (any 2 at .75 ea)

REFRENCE: Lesson plan A-6, page 26-46.

18
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Two valves
A reactor high pressure scram signal and a safety/relief -
valve opened as sensed by tailpipe pressure switches.
After arming the LLS opening setpoints are dropped to 1020
psig (PSV 4401) and 1025 psig (PSV 4407). The closing
setpoints are 120 PSI less (Other valves setpoints stay the
same).

D. Reset button on ICO3.

REFERENCE: Lesson plan A-6, pages 36-38.

1. Neutron monitoring system. 2. Used in flow biased trip
units (Rod block and scram).

1. RHR system. 2. Used in LPCI loop selection logic to
determine if there is a broken loop.

1. RHR system. 2. Used to determine pressure for RHR
shutdown cooling permissive.

1. RHR system. 2. Used to determine if recirc pumps are
running for LPCI loop selection logic.

REFERENCE: Lesson plans A-2, page 24, C-1, pages 13-14, A-5, pages
32 and P&ID's 116, 119, and 120.

3.11 APRM channel mode switch not in operate. { .5)
APRM module (circuit card) removed. { .5)
LPRM input count circuit indicates too few LPRMs are
being averaged. { .9)
Less than two inputs are available from any LPRM level
in the core. (1.0)
REFERENCE: Lesson plan I&C 3, 4, page 21-22.
z 3.12 a. Water flows through the exhaust valve (insert or withdraw)

into the exhaust header. Then into the other HCU's

through the insert exhaust valves (Sv-1854) and into the

reactor through the CRD mechanism (drive withdraw line). (2.0)
b. 2L ( .5)

REFERENCE: Lesson plan A-1, pages 32-33, and 45-46.
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4.2

4.3.

4.4

4.5

4.6

4.7

Procedures - Normal, Abnormal, Emergency and Radiological Control ANSWERS

B
REFERENCE: IPOI volume C-20, page 1I.B.2.

Turbine Trip € 19"
MSIV closures @ 10"
BPV's shut @ 7"
Reactor scram
Low vacuum alarm @ 24" ot 255"
{4 required at .5 each)

a.

U'wa,-‘

b. Verify automatic actions have occurred.
If turbine trip has occurred, carryout turbine trip actions.
If reactor scram occurred, carryout scram actions.
If reactor has not scrammed, rapidly reduce reactor power
using recirc pumps.
Place standby SJAE unit in service.
Place Mechanical Vacuum Pump in service.
(5 required at .5 each)

REFERENCE: 1IPOI C-40, Section 0, Page 0-2-3.
SysFenm lo-::-;.\‘,-~ 0-:/,’, /6,77
When any SRM has increased by a factor of ten or after group 2.

REFERENCE: 1IP0I Section II.C, page II BA.
{CIC system - perferred

HPCI system

RHR/RCIC system . a
ot Ra ) J‘ ctowW p.-p-—\ w;‘*« Llaw QJ‘ R

REFERENCE: IPOI Section 1I1.C.20, page II 17.
TIAeT VI O\ 418
A 0.1 ~’76

REFERENCE: 1IP0I, Section II.C.3, page I1I-20.
To insure proper mixing of reactor vessel water (Prevent stagnation)
REFERENCE: Section V.B, Page V-2.
Check that the existing control rod pattern:
1. Is in accordance with the RWM sequence latched.
z. Has all rods in each group within one notch position
of each other.

3. Corresponds to required rod sequence control system group.

REFERENCE: Section V.C., page V-3.

20

(1.0)

(1.0

(1.0)
(.5
( .5

(1.0)

(1.0)

(1.0)

(1.0)
(1.0)



4.9

4.10

4.11

ESW !
Condensate/Demin service water

: RHR service water crcsstie.
. Fire system

3. SBLC %

4. Well water/GSW

S.

6.

(.5 each)
REFERENCE: EOP 1, RC/L, Page 9

Torus water temperature above 95°F

Drywell temperature above 150°F

Drywell pressure above 2.0 psig

Torus water level above 60%

Torus water level below the minimum level allowed by DP

REFERENCE: EOP-2, PCC, bage 1.

Plant mode

Power level (MW, and MW )

Electrical 4160V 1ineup®

Major components out of service including limiting
conditions of operation.

REFERENCE: 1410.3, page 4.

The hold card is used to safeguard human 1ife and the warning

tag is used to safeguard equipment, service or other
operational reasons.

REFERENCE: 1410.5, page 1.
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(1.0)
(1.0)
(1.0)
(1.v)
(1.0)

.5)
.8)
.5)
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Section 5 - Theory of Nuclear Power Plant Operation, Fluids and Thermodyramics
5.1 a. Explain the term “Prompt Critical." (1.0)

b. Explain why the amount of reactivity required to achieve (1.0)
prompt criticality varies with core life.

5.2 In the main condenser, circulating water flow rate is approxi- £1.5)
mately 20 times that of the steam flow rate. Why are these
flow rates different? (Primary heat transfer rate equals
circulating water heat transfer rate.) (Consider thermodynamic
principles in your answer.)

5.3 HOW and WHY does the MAGNITUDE (reactiviiy added per change
in degree F) of the FUEL TEMPERATURE COEFFICIENT (DOPPLER)
change, given the follcwing changes in core conditions:

a. Core age (BOL to EOL). (1.0)
b. A significant increase in fue)l temperature. (1.0)
e\ A significant increase in core void fraction. (1.0)
5.4 a. After making a rod notch withdrawal with the reactor (1.0)

critical, you notice a 100 second period. How much
reactivity was added by the rod notch? (assume BOL)

b. After a reactor scram from power the shortest stable (1.0)
period possible is -80 seconds. Explain this statement.

B Is the initial period immediately following Lhe scram (1.0)
shorter than -80 seconds? Explain your answer.
5.5 a. What is "pump runout" and why is it an undesirable (1.0)
condition?
b. Consider a real plant system (Non-IDEAL) with two (1.5)

identical pumps in parallel, cne of which is running.
The second pump is started. (Choose the correct
answer and explain your choice. Both pumps are
operating at 1800 RPM.) The new flow rate will be:

(1) ODouble the original flow

(2) Less than double the original flow

(3) Greater than double the original flow

(4) Same as original flow, only discharge head changes



5.6 APLHGR limits have been set to assure that peak cladding temperature
of 2200°F are not exceeded following a postulated LOCA.

a. following a OCA, which rods (center, edge, corner) (2.0)
would be more likely to exceed this 2200°F limit.
Explain your answer.

b. Are these the same rods with the highest local peaking | {1.5)
factors during normal operation? Explain.

5.7 Following an auto initiation of HPCI at a reactor pressure of
800 psig, reactor pressure decreases to 400 psig. How are the
following parameters aftected (increases, decreases, remains
constant) by the change 'n reactor pressure? Briefly explain
your choice. Assume HPCI system is operating as designed.

a. HPCI flow to the reactor (1.0)

b. HPCI pump discharge heai (assuming NPSH remains constant) (1.0)

€. HPCI turbine RPM (1.0)
5.8 For each of the events listed below, state which reactivity

coefficient will respond first, why it responds first and
whether it adds positive or negative reactivity.

a. SRV opening at 100% power. (1.0;
b. Rod drop from 100% power. (1.0)
5.9 Assume the reactor is at 100% power and flow. Explain what (1.0)

happens to core flow and why, with a reduction in power by
driving rods. Assume recirculation pump speed remains constant.

5.10 a. What is decay heat and how it is produced? (1.0)
b. After a reactor trip, thermal output of the reactor is (1.0)
a significant percentage for over two hours. Why isn't
this power visible on the nuclear instrumentation?

5.11 Give three (3) reasons why samarium is not considered a (1.5)
problem during reactor operations.



6.1

6.2

6.3

6.4

6.5

Section 6 - Plant Systems Design, Control, and Instrumentation

wWhen fuel is placed in the reactor, it is very important
that fuel bundle orientation is correct. What are two
reasons why the orientation must be correct?

Concerning the feedwater control system in three element control:
a.
b.

C.

What signals feed into the system?
How many detectors are there for each signal?

Where are these detectors located in their respective
systems (if applicable)? (i.e., where in their flow
path?)

'

The MSIV-LCS is designed to take leakage from the MSIV's
following a LOCA and discharge to the standby gas treatment
system. What automatic features of this system will prevent

continuously discharging excessive amounts of fission products

to the SGTS if the MSIV's don't seal properly? (Include
setpoints if appropriate)

On certain recirculation system trips the generator field
breaker will trip open immediately. On other trips the
generator field breaker will remain closed until it trips
due to exciter undervoltage. Why doesn't the field breaker
just trip open on all recirc system trips?

When a select error occurs on the RWM, can the operator
stil]l move the rod? (RWM is NOT bypassed and no rod
blocks existed prior to selecting the rod.)

ANSWER YES OR NO.

If so, how far, and why? If not, why not? Explain
your answer fully. Consider both an attempted insert
and withdraw action.

List the inputs supplied to the RWM from other plant
systems.

NOTE: Limit answers in "a" and "b" to RWM ONLY.

(2.

(1.
(1.
(1.

(3.

(2.

(0.

(2.

(1.

0)

0)
0)
0)

0)

0)

5)

5)

0)



6.6 For EACH of the ‘oliowing conditions, STATE whether a SCRAM, (2.5)
HALF-SCRAM, ROD 3LOCK, OR NO ACTION, is directly generated. -

For conditions tnat could produce more than one action, STATE

the more limiting action (e.g. haif-scram is more limiting

than a rod block.)

a. Loss of one RPS MG set
b. Turbine trip at 20% power

c. APRM B downscale, Mode switch in RUN

d. Scram discharge volume level is at 50 gallons
e. IRM A fails upscale, Mode switch in RUN

6.7 1t may be necessary, under certain conditions, to vent the (3.0)
drywell when an isolation condition exists. What are 3 of
the 4 signals or interlocks that must be bypassed or reset
in order to vent the drywell under an isolation condition?

6.8 RHR is being used in the suppression pool cooling mode to (3.5)
cool off the torus. "B" loop is lined up for cooling using
the “B" RHR pump and the "B" + “D" RHR service water pumps.
Explain what will happen (if anything) to any of the equip-
ment being used for suppression pool cooling flow and the
flow path if a LPCI initiation and injection signal were
to occur.

6.9 During movement of a control rod drive, what is the flow (2.0)
path for the exhaust water flow? Be specific and include
flow path into the reactor vessel.



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

7.1 What does the term ALARA stand for and what is the purpose (2.0)
of this concept?

7.2 What three people (by title) can authorize entry into the {1.5)
Drywell when reactor pressure is greater than 400 psig?

7.3 The vacuum pump should noi be run at power levels >10%. ' (1.0)
What are the two reasons for this?

7.4 EOP-2 states that torus water level must be below 13 ft. (2.5)
prior to initiating drywell sprays and torus level must
be below 23.4 ft before initiating torus sprays. What
are the reasons for roquiring those levels prior to
actuating sprays?

7.5 The plant is at 80% of rated power. An explosion of unknown
sources forces an evacuation of all personnel from the control
room before any operator actions can take place.

a. In accordance with IPOI-H "Shutdown from Qutside the (2.0)
Control Room", BRIEFLY EXPLAIN the PRIMARY AND BACKUP
means of scramming the reactor.

b. IDENTIFY TWO (2) visual observations that should be (2.0)
made by the operator tc verify that the reactor has
scrammed. (Include locations)

7.6 According to your shutdown procedure, prior to steam flow (3.0)
dropping to the Rod Worth Minimizer Low Power Alarm Point
(LPAP 35% reactor power), the existing control rod pattern
must be checked. With three things must the control rod
pattern be checked for?

7.7 Wwhat are the six systems that are considered to be alternate (3.0)
injection subsystems by your emergency procedures?

7.8 Which of the fellowing would NOT necessarily be a symptom of (1.0)
unidentifiable leakage in the “drywell of 5 GPM or higher?

a. Excessively increasing drywell floor drain sump total
flow at FQ 3707 on Panel 1C19.

b. DRYWELL HIGH TEMPERATURE alarm on Panel 1C04-C.

¢. DRYWELL FLOOR DRAIN SUMP HI-HI LEVEL on Panel 1C04-C.

d. DRYWELL FLOOR DRAIN SUMP HI LEVEL on Panel 1C04-C.




7.9

7.10

7.11

wWhen in the hot standby condition and with the reactor (2.0)
critical, what are the 3 systems or sets of system that may -

be used to control reactor pressure? Which of these is the

preferred method?

What operator actions are required if the “"ROD OVERTRAVEL" (3.0)
annunicator alarms?

During refueling, a functional and subcritical check of every (2.0)
control rod shall be made before the final shutdown margin test

can be started. How is a "functional and subcritical check"

performed and what is checked?




Section 8 - Administrative Procedures, Conditions, and Limitations

8.1 Prestart Master Checklist need not be prepared for restarts
following reactor critical operation that is terminated by
an intentional non-mandatory shutdown of what two types?

8.2 a. Prior to startup, independent manual valve position
verification is required. Who must complete this
verification and how is it completed?

b. If a system lineup is to remain in an abnormal lineup
(due to Hold Off Clearance, etc), how is this situation
taken care of?

8.3 How must changes to the control rod withdrawal sequence be
documented and who must approve them?

8.4 Prior to starting up the main turbine, there is a caution
that says significant bypass steam flow has to have existed
for at least 10 minutes before turbine startup. What is the
purpose for this caution?

8.5 According to Technical Specifications, what are the only five
scrams that need to be operable when subcritical and water
temperature <212°?

8.6 Below are Technical Specification definitions for some of your
thermal parameters. For each definition, give the correct
thermal parameter.

a. The ratio of the linear heat generation rate (LHGR)
existing at a given location to the design LHGR for
that bundie type.

b. The heat output per unit length of fuel pin.

B The ratio of local LHGR for any specific location on a
fuel rod divided by the core average LHGR associated with
the fuel bundles of the same type operating at the core
average bundle power.

d. The ratio of that fuel bundle power which would produce
boiling transition to the actual fuel bundle power.

8.7 Who can approve the following RWP's?

(1.

(2.

(1.

(2.

(1.

(2.

(0.

(0.
(0.

(0.

(2.

a. Jobs with a collective dose estimate of less than one man-rem.

b. Jobs with a collective dose estimate of more than one man-rem.

e, Extended RWP's.

d. Standing RWP's.

0)

0)

0)

0)

5)

5)

5)
5)

5)

0)



8.10

8.11

According to EPIP-1.1, Determination of the Emergency (3.0)
Action Level, what are the responsibilities of the -
operations shift supervisor?

Per your Technical Specifications, in order for the fire (3.0)
suppression system to be considered operable three (3)
conditions must be met. What are these conditions?

The Technical Specifications talk about operating with "Limiting
Control Rod Patterns."

a. What is a limiting control rod pattern? (0.5)

b. What three (3) conditions must be met when operating (3.0)
with a limiting control rod pattern?

Your Technical Specifications have limits of 5 gpm (1.5)
unidentified leakage and total leakage of 25 gpm in

the primary containment. When are these limits in

effect?



EQUATION

SHEET

f=m veg/t

w = mg s=Vte+ 12 at?

E= acz

KE = 1/2 m/° 2
PE = mgh

Vf B Vo + at w
NPSH = P, - P

(vf - vo)/t

o/t

sat

ma pAV

aE = 931 am
Q0 = mCpat

Q = UAsh
Pwr = Hfah

P = Polosur(t)
P = Poet’T
SUR = 26.06/7

SUR = 26p/2* + (8 - )7

T= (%) +[(8 -p)ro]
T=12/(o -8)

T=(e -0)/(2e)

o = (Kepr-1)/Kegs = Kege/Kegs

o = [(E/(T Kygg)] + [Bgqq/ (1 +2T))

P = (z4v)/(3 x 10'0)
I ‘.CN

NPEH = Static head - hL - Psat

«

Water Parameters

1 gal. = B.345 1bm.

1 ga;. = 3.78 liters

1 ftd = 7.48 gal.

Density = 62.4 l:s/ft3

Density = 1 gm/c

Heat of vaporization = 970 Btu/lbm
Heat ¢f fusion = 144 Btu/lbm

Cycle efficiency = (Network
out)/(Energy in) -

A= AN Awaget

A = an2/ty,, = 0.693/t)
t]/zeff . [(t]/z)(tb)l

I = Ioe"fx

£ T s

0
VL = 1.3/
HVL = -0.69%93/

SCR = S/(1 - Kggs)
CR, = S/(Y = Kggg,)

eff2)

M= /(1 - Kggg) = CRy/CR,
M= (1= Keggol/(1 = Keggy)
SOM = (1 = Kggy)/Kefg

e* = 1077 seconds

y» = 0. seconds']

1,6, = 1,4,
2 2

R/hr = (0.5 CE)/d’(meters)

R/hr = 6 CE/d° (feet).

=
-

Miscellaneous Conversdons

1 curie = 3.7 x 10'0dps
) kg = 2.21 1bm

! hp = 2.54 x 10° Btu/hr
! mw = 3.41 x 105 Btu/hr
lin = 2.54 ¢cm

°F = 9/5°C + 32

°C = §/9 (°F-32)
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Section 5 Answers

5.1 a. RX is said to be prompt critical when the reactivity
addition exceeds the delayed neutron fraction Beta
and is thus critical on prompt neutruns alone.

b. Beta decreases with the buildup of Pu-239.
Ref.: Standard nuclear theory

5.2 Circulating water is maintained subcooled while the steam (1.5)
undergoes a change in phase. The heat removal required to
condense the steam (i.e., latent heat of condensation)
accounts for the large difference in flow rates.

Ref.: Standard thermodynamics

5.3 & INCREASES or becomes more negative (0.25) due to the (1.0)
buildup of resonance absorption materials, such as
Pu-240 and fission products not present at BOL (0.75).

b. DECREASES or becomes less negative (0.25) due to a (1.0)
smaller fractional change in the neutrons being
resonantly captured (0.75).

c. INCREASES or becomes more negative (0.25) due to an (1.0)
increase in reutron slowing down length, causing
neutrons to spend more time in the resonance energy
spectrum (0.75).

Ref.: Standard nuclear theory

54 a. T=B-p/Ap so p=B/AT + 1 A = Lambda (1.0)
assume B = .0072 (BOL) and A = .1
p = .0072/(100)(0.1) + 1 = 6.545 x 10E-4 delta k/k

b. After the initial prompt drop, power cannot decrease (1.0)
faster than the longest lived delayed neutron appears.

¢. Yes. The initial drop in power will only be due to (1.0)
the prompt neutrons.

$.5 a. Increase in flow due to loss of backpressure (0.5). The
increased flow causes the motor to draw more current and 2o
possibly damage the motor windings (0.5). 0% ceu /o A cow T on
‘./...t vy Covaer e J,., .

b. 2 (0.5) When delivering water into a piping system that

offers frictional resistance two pumps operating in parallel
will encounter greater resistance to flow. The resistance
lowers the total flow to less than twice the original flow
(1.0).

Ref.: Standard fluid flow




5.6 a.

Ref.:

5.7 a.

5.8 a.

Ref.:

The central rods are more likely to exceed the 2200°F (0.5)
Tlimit. =

In the event of a LOCA, the fuel would dry out rather (1.5)
quickly and the primary heat transfer mechanism prior

to rewetting would be thermal radiation. The edge rods

can radiate heat away from the bundle, while the central

rods radiate much of their heat to other central rods.

No. The edge rods, and the corner rods in particular, (1.5)
have higher local peaking factors. This is due to the
water gaps.

Heat transfer and fluid flow page 15-2 and standard nuclear theory

Remains constant (0.25). Flow is controlled by flow
controller which will attempt to maintain a constant
output flow regardiess of reactor pressure (0.75).

Decreases (0.25). The flow controller functions to
maintain a constant flow, thus pump discharge pressure

is decreased along with the decreasing reactor pressure
to maintain constant flow; or since flow controller
maintains a constant flow to the reactor, as reactor
pressure decreases, the pump discharge head must decrease
to maintain a constant flow (constant NPSH) (0.75).

Decreases (0.25). Since pump discharge head is decreasing
to maintain a constant flow, turbine RPM must also decrease
(0.75).

The decrease in pressure will cause increased voids (0.5).
Void coefficient (0.25) would add negative reactivity
first (0.25).

The addition of positive reactivity by the rod removal causes
power to increase and thus fuel temperature increases (0.5).
The fuel temperature coefficient (0.25) would respond first
by adding negative reactivity (0.25).

BWR technology

5.9 Core flow would increase (0.5) cdue to reduction in two phase flow
conditions (0.5). (Less resistance)

Ref.:

5.10 a.

Standard thermodynamic theory

Decay heat is the heat produced from that part of the (1.0)
fission energy released at some time after the fission
event by radioactive decay of the fission products.



Ref.:
5.11 1.

3.

3.

L/
Ref.:

The thermal output after a reactor trip is from Decay of (1.0)
Fission fragments and activated vessel structures by Beta =
and Gamma decay.

The IRM and SRM are compensated to discriminate for gammas.
Standard reactor theory

Relatively low cross-section for absorption ' (0.5)

Low fission yield (0.5)

Long half-life

0004 .J (.j.h’f jw;-‘.’ ".'AJ '/"’vj"‘-,;‘ _4' / i ‘,J. l,‘
Standard reactor theory ' /7oAt G e

(0.5)



6.1

6.2

6.3

6.4

6.5

Section 6 Answers

1. If the fue)l assemblies are not orientated properly, (1.0)
the control rod blade could bind and not operate
smoothly, if at all.

&e The fuel enrichment is based on the water gaps and (1.0)
misorientated fuel would cause undesirable flux
distribution and purnup. L Londl ‘b . Costd ood v s ¥ non-
} e ha'd coreul o LpvmP, gade, T AT e Lt

APrwv . oy -

Lo — s e sl lofinn,
Ref.: " Lzsson plan A-‘./p;be 14, 21, 22 and fig. 9

v 4‘1'-0 pr e ‘7".14 o Lo inPrviot wo/-'
a. Feed flow, steam flow, and reactor level (1.0)
b. 2-feed flow, 4-steam flow and 2-reactor level (1.0)

(only 1 reactor level is in circuit at a time)

c. Feed flow is sensed downstream of H.P. heaters. (1.0)
Steam flow is sensed at steamline flow restrictors.

Ref.: Lesson plans D-16, page 37-2, A-5, page 38, A-6, page 48
and P&ID M-107

X If the main steamline pressure is not below 5 psig (1.5)
after one and a nhalf minutes (1% min.) of blowdown,
the valves will close.

2. During the bleed off mode of operation, if inboard (1.5)
MSIV leakage is greater than 90 SCFH after 1 min. of
bleed off operation (3 min. total from system initi-
ation), the valves will close.
Bltv Seeog? YoV mocmisiiom, ' STEpicy

Ref.: Lesson plan A-6, page 42 & 43

/!ﬂ:o”.-— p—— P AL Y & Lot

The inertia of the M-G set components will help provide a (2.0)
slow coastdown following a loss of power to the drive motor.

This allows for a cooling flow to the core to be maintained

for a short period of time during the loss of flow transient.

The generator field breaker only needs to be tripped if a

possibility of generator or pump motor damage exists.

Ref.: Lesson plan A-2, page 31
a. Yes (0.5)

b. It can be moved out one notch (0.5) before a withdraw (2.5)
error will block further movement (0.5). If the rod was
inserted, it will move as far as the operator wants (0.5)
as long as it is not the third insert error (0.5). If it
were the third insart error, it would only go one notch
(0.5).



6.6

6.7

6.8

Ref.:

Ref.:

1. Steam flow for LPAP and steam flow and feed flow (1.0)
for LPSP (0.25) it

2. Rod position from RPIS (0.25)
3. Rod select from RMCS (0.25)
4. Rod sequence from process computer (0.25)
Lesson plan I&C-10-RwM, pages 7 & 8
Half-scram (0.5 ea)
No action
Rod block ’
Rod block
No action

DAEC lesson plans 1&C-2, IRM, pg. 25; I1&C-3, APRM, pg. 30;
1&C-7, RPS

Any 3 at 1.0 each

) Atmosphere control key locked hand switch (Torus, Normal,
Drywell) must be placed to Drywell.
2. The isolation signal(s) present must be bypassed using the
key locked switch(es). (A-H)
3. Isolation valve reset pushbuttons must be pressed.
4. The valve to be opened must be placed in OVERRIDE to open.
Ref.: Lesson plan E-13, page 15 and EOP-2, page 19
“B" RHR pump will continue running. (0.5)
“B" and "D" RHR service water pumps will stop and heat (1.0)
exchanger throttle valve close.
RHR heat exchanger bypass valve (MO-1940) opens. (0.5)
Suppression pool spray valve (1932) closes. (0.5)
LPC1 to suppression pool test line valve (1934) closes. (0.5)



“B" RHR pump will continue to take a suction from the
suppression pool but the discharge will now bypass the
heat exchanger and go through the injection valves rather
than through the test valves to the torus.

Ref.: Lesson plan C-1 & F-6

Water flows through the exhaust valve (insert or
withdraw) into the exhaust header. Then into the
other HCU's, through the insert exhaust valves
(Sv-1854) and into the reactor through the CRD
mechanism (drive withdraw line).

Ref.: Lesson plan A-1, pages 32 & 33, and 45 & 46

(0.5)

(2.0)



Section 7 Answers

7.1 ALARA - as low as reasonably achievable.
ALARA is a program to maintain the radiation exposure and
the release of radioactive materials to unrestricted areas
as low as reasonable achievable.

7.2 1. Chief Engineero- Ploc? Svpocotasdet
2. Assistant Chief Engineer - At Plt $opocscfot s
3. Operations Supervisor
Ref.: IPOI, Section 11.C.2, page 11.16

7.3 1. Possibility of hydrogen explosion
2. Untreated release of activity
Ref.: 1IP0I, Section 11.C.2, page 1I1.16

7.4 13 ft. is the level of the drywell to torus vacuum breakers
and spraying the drywell could cause the negative internal
pressure of the drywell to exceed limits.

23.4 ft. is the level of the torus sprays. They would be
ineffective if they were under water.

Ref.: EOP-2, pages 12 & 14
7.5 a. Primary - Trip the Power Range Neutron Monitor System
Bus A and Bus B at the RPS Distribution panel
in the Essential Switchgear Room.
Backup =~ Place the Main Turbine Trip Switch in the
‘Trip' position at the Main Turbine Front
Standard.

b. b Accumulator low pressure/High level red lights are
on at CRD Accumulator Local Panels 1C54 and 1C72.

2. Check position of scram valves in control rod drive
area on first floor (757'6").

Ref.: IPOI-H, Shutdown Outside Control Room, Rev. 9, page 6 & 7
7.6 Check that the existing control rod pattern:
o is in accordance with the RWM sequence latched

- has all rods in each group within one notch position
of each other

(0.

5)

(.75)
(.75)

(0.
(0.
(0.

(0.
(0.

(1.

(1.

(1.

(1.

(1.

(1.

(1.
(1.

5)
5)
5)

5)
5)

5)

0)

0)

0)

0)

0)

0)
0)



7.7

7.8

7.9

7.10

7.11

A corresponds to required Rod Sequence Control System
groups

Ref.: V.C., Page V-3

W RHR service water crosstie
- Fire system
3. SBLC

4. wWell water/G5w
S. ESW
6. Condensate/Bemin. service water

2 6 s g Dom.n wpdon
Ref.: EOP-1, RC/L, page 9

Ref.: 1IP0I, Volume C-2.0, page 11.B.2
RCIC system - preferred
HPIC system

RHR/RCIC system

‘:‘_&,J 'JJ"OV CROQ tawlieg r-j’v £lsw C'.{Jaﬁ-g'\“‘"
Ref.: 1IP0I, Section 11.C.2.a, page 11.17
Irol T D1 py 18 ,P.L a5/

: Observe full core display and identify rod by red drift
light.

2. Normal corrective action is to attempt to recouple the
rod.

3. I1f cannot be recoupled, insert to 0 and disarm.

Ref.: Annunciater procedure 1C05-B

A functional and subcritical check consists of notching

the control rod to the fully withdrawn position, verifying
subcriticality, verifying coupling of the CRD by attempting
to dive to the overtravel position, and then measuring the
time required for the rod to drive to the fully inserted
position.

Ref.: FRCHP #5, page 9

(1.0)

(0.5 ea)

(1.0)

(1.0)

(1.0)

(2.0)




8.1

8.2

8.3

8.4

8.5

Section 8 Answers

1. The reactor is driven subcritical, without rods being
fully inserted, to bring the steam plant from power
operation to hot standby.

2. A1l rods have been fully inserted for less than four
hours. -

Ref.: 1IP0I, Section I1.C, page II.5

a. A second qualified person(s), other than the person(s)
performing initial lineup, will record the “as-found"
position on the appropriate system Prestartup Manually
Operated Valve Lineup Verification List by attempting
to turn the appropriate valve in the "CLOSED" direction
&% turn. (This verification list is a separate list from
the lineup list.)

ons
b. The S5€ will initial the CLEARED blank and explain on
the backside of the system checklist.

Ref.: 1IP0I, Section 11.C, page 11.6 & 7

Concurrence of the Reactor Engineer and the Operations Shift
Supervisor. Must be legibly recorded on form II1.C.1.2 (Control
Rod Withdrawal Sequence form) at the time of the change.

Ref.: 1IP0I, Section II.C, page II.9

Provide reasonable assurance that no water will enter the
turbine.

Ref.: IPOI, Section II.C.3, page "1.20
Mode switch in shutdown

Manual scram

High flux IRM

Scram discharge volume high level

I R B A

APRM 15% flux
Ref.: DAEC Technical Specification
a. Fraction of Limiting Power Density (FLPD)

b. Linear Heat generation rate (LHGR)

(.75)

(.75)

(2.

1.

(2.

(1.

(0.
(0.
(0.
(0.
(0.

(0.
(0.

0)

0)

0)

0)

5)
5)
5)
5)
5)

5)
5)



8.7

8.9

8.10

8.11

Ref.:

Ref.:

Total Peaking Factor (TPF)
Critical Power Ratio (CPR)

Any Health Physics technician previously approved by
Health Physics supervisor

Health Physics foreman or designated alternate
Health Physics Supervisor or foreman
Radiation Protection Supervisor

Evaluate plant condition to determine if an EAL has
been reached.

Initiate the notification requirements and initiate
evacuation of the plant for events classified as an
Alert or greater.

Function as the Emergency Coordinator until relieved.

EPIP-1.1, page 1
The river water supply system operable.

Two (2) fire pumps operable and aligned to the fire
suppression yard header.

Automatic initiation logic for each fire pump.

Tech Specs, page 3.13-3

A pattern which results in the core being on a thermal

hydraulic Timit.
3. Both RBM channels shall be operable.
- Control rod withdrawal shall be blocked.

3. The operating power level shall be limited so
that the MCPR will remain above safety limit

assuming a single error that results in complete

withdrawal of any single operable control rod.

Tech Specs, pages 3.3-5 & 17

Any time irradiated fuel is in the vessel and reactor
coolant temperature is above 212°F.

Ref.:

Tech Specs, page 3.6-5

(0.
(0.

(0.
(0.
(0.
(1.

(1.

(1.

(1.
(1.

(1.

(0.

(1.
(1.
(1.

(1.

5)

5)

5)
5)
5)
0)

0)

0)

0)
0)

0)

5)

0)
0)

0)

5)




