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RETALLS
1. PERSONS EXAMINED
SRO RO Total

Licensee Examinations: Pass - 7 3 10

Fail - 0 0 0
2. LXAMINERS
K. M. Kennedy, Chief Examiner
F. Victor
G. Weale

3. [EXAMINATION REPORT

Performance results for individua) examinees are not included in this
report as it will be placed in the NRC Public Document Room and these results
are not subject to public disclosure.

3.1 [Examination Keview Comment/Resolution

In general, editorial comments or changes made as a result of facility reviews
prior to the examination, during the examination, or subsequent grading
reviews are not addressed by this resolution section. This section reflects
resolution of substantive comments submitted to the NRC by the facility
licensee after the examination. The facility licensee post-examination
comments, less the supporting documentation, are included in the report
immediately following the master examination key. A1l five (aciiity licensee
comments were accepted.

3.2 §ite Visit Summary

The facility licensee was provided a copy of the examination and answer key
for the purpose of commenting on the examination content validity. The
facilitg licensee was informed that examination results could be expected
within 30 days of the completion of the examination.

The NRC met with members of the licensee's training staff and summarized the
results of the examinations as presented in this report. The following
personnel were present:

NRC FACILITY

K. M. Kennedy J. K. Gasper C. F. Simmons

R. V. Azua G. E. Guliani J. J. Tesarek
J. B. Herman 0. R. Trausch






s e e

S p—

SIMULATION FACILITY REPORT

Licensee: Omaha Public Power District
Docket No: 50-28%5

Operating Tests Administered at: Fort Calhoun Station

Operating Tests Administered: Week of June 22, 1982

This report does not constitute an audit or inspection and is not, without
further verification and review, indicative of non-compliance with 10 CFR

Part §5.45(b). These observations do not affect NRC certification or approval
of the simulation facility other than to provide information which may be used
in future evaluations. No licensee action 1s required in respons® to these
observations,

During the conduct of the operating examinations identified above, the
following items were observed:

e

The emergency response facility computer system failed to indicate lower
than normal steam line flow in response to a failure low of steam
generator steam pressure transmitter PT-907.

The hixh pressure safety-injection header 6hmber two discharge valve,
NCV;$9‘7, could not be fully closed in a post-loss of coolant accident
condition.

The simulator did not accurately model plant response to a simultaneous
hot and cold leg injection lineup established in accordance with
Emergency Onerating Procedure, Attachment 9. Charging flow could not be
increased greater than 140 gpm in accordance with Step 10 of Emergency
Operating Procedure, Attachment 9.
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RO Question 9/ SRO Question 9
Which ONE of the following should be commenced only AFTER on-coming personnel
have assumed the shift?

a. A Pre-Shift briefing for on-coming personnel.

b. Sign the Licensed Operator Shift Turnover Log.

L. Review of surveillance tests or special tests in progress.

d. Review items affecting plant operations by the on-coming and off-
going Licensed Operators.

ANSWER: a.
REFERENCE: ;o:; Calhoun Station $0-0-1, p.58,59,60,6]
0

KA: 194001A103 [2.5/3.4]

QPPD_COMMENT

OPPD requests that this question be deleted. None of the choices offered is
correct,

Norma)l operating practice is to accomplish all of the items 1isted in the choices
prior to the on-coming personnel assuming the shift. Choices B,C and D are part
of the turnover process and are completed prior to the on-coming personnel
assuming the shift,

Current operating practice, as outlined in the attached memo, is for the off-
go1ng Shift Supervisor to conduct a pre-shift briefing for the on-coming Shift
upervisor, Operators anc¢ STA. This gre~sh1ft briefing is conducted outside the
control {oom and prior to the watchstation turnover. Therefore, choice A is
incorrect.

This practice was established on 2/8/92 which was during the License candidates
0JT period. A revision to SO-0-1 which reflects the current practice was issued
on 6/15/92 and the applicable sections are attached.

REFERENCE: SO0-0-1, RS, section 6.1
Mewo FC-0170-92



RO Question 58

Which one of the below is the MINIMUM RCS makeup rate that is sufficient to
replenish the boil off from decay heat following a loss of shutdown cooling?

a. 15 gpm
b. 55 gpm
g, 1500 gpm
d. 5500 gpm
ANSWER : a.
REFERENCE: AOP-189, p.3
RO only

KA: 005000K30)

p mmen

The correct answer to this question is choice B, 55 gpm. The answer .ey
incorrectly 1ists choice A, 15 gpm, as the right choice.

AOP-19, Loss of Shutdown Cool1n?. states that "An RCS makeup rate of 55 gpm is
sufficient to replenish the boil off from decay heat",

REFERENCE: AOP-19, p.4



SRO Que.tion 74

Personnel entry into a confined space is permitted if toxic gas in the confined
space 15 1ess than 50 ppm Carbon Monoxide and the confined space atmosphere also
meets which ONE of the following conditions?

a. Oxygen concentration 15 not less than 19 8% explosive concentration
i not greater than 10%.

b. Oxygen concentration 15 not less than 19, 5%; explosive concentration
is not greater than 4%,

¢ Oxygen concentration 1s not Tess than 20%; explosive concentration
is not greater than 4%,

d. Oxygen concentration is not less than 20%; explosive concentration
is not greater than 10%.

ANSWER: a.
REFERENCF-  SO-G-45, p.1
SRO only )

KA:  194001K113 [3.3/3.6]

QPPD_COMMENT

OPPD requests that this question be deleted.

It 1s the responsibility of the Chemistry Department to sample the confined space
atmosphere, to determine if the oxggen and explosive concentrations are within
Timits, and to issue the Confined Space Entry Permit. Senicr Operator Licensed
Individuals and operators under their supervision are required to obtain a
Confined Space Entry Permit from Chemistry prior to entry into a confined space.

KA 194001 K1.13 requires knowledge of safety procedures related to an oxygen-
deficient environment. Memorization of specific 1imits 15 not required since they
are listed on the Confined Space Entry Permit.

REFERENCE: FC-1200, "Confined Space fntry Permit"
S0-G-45, paragraphs 1.6.1, 1.6,8, 1.6.9

|
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SRO Question 77

If a women operator declares that she is pregnant and she has already received
600 mrem since conception, which of the following exposure 1imits apply for the
remainder of her pregnancy?

a No further exposure [0 mrem)
b. 5 mrem
<, 25 mrem
d. 50 mrem
ANSWER : d.
REFERENCE: FCS RP-AD-600, Section 5.5.2, p.7
SRO only

KA:  194001K104

QPPD COMMENT

OPPD requests that the correct answer be changed to choice A, no further
exposure,

In General Employee Training, it is emphasized that “OPPD has established a
prenatal limit in accordance with Reg. Guide 8.13 of 500 mR/gestation peried."”

The exposure 1imit established in RP-602, table 1 and in RP-AD-600 section 5.6.2
is 50 mrem/month and S00 mrem/gestation period. Since the operator has received
in excess of 500 mrem/iestation period, she would not be allowed to receive any
additional occupational exposure during the duration of her pregnancy.

Note 4 on page 7 of RP-AD-G00 establishes the precominance of the 8§00
mrem/gestation limit over the 50 mrem/month 1imit for a pregnant worker. The
intent of the note is to state that the pregnant worker may NOT be allowed to
receive up to 50 mrem/month if that exposure will be in excess of the 500
mrem/gestation period limit.

REFERENCES: General Employee Trainin?. Station Orientation, f' RP17
gQQUTJtory Guide 8.13,"Instruction Concerning Prenatal Radiation
xposure”
RP-602, TABLE |
RP-AD-600, section 5.6.2
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Page &
NRC RULEE AND GUIDELINES FOR LICENSE EXAMINATIONS

"Buting the administration of this examination the following rules apply:

Cheating on the examination means an automatic denial of your application
and could result in more severe penalties.

After the examination has been completed, you must sign the statement on
the cover sheet indicating that the work is your own and you have not
received or given assistance in completing the examination. This must be
done after you complete the examination.

R2stroom trips are to be limited and only one applicant at a time may
leave, You must avoid all contacts with anyone outgide the examination
room to avoid even the appearance or possibility of cheating.

Use black ink or dark pencil ONLY to facilitate legible reproductions.

Print your name in the blank provided in the upper right-hand corner of
the examination cover sheet and each answer sheet,

Mark your answers on the answer sheet provided. USE ONLY THE PAPER PROVIDED
AND DO NOT WRITE ON THE BACK SIDE OF THE PAGE.

Before you turn in your examination, consecutively number each answer sheet,
including any additional pages inserted when writing your answers on the
examination question page.

Use abbreviations only if they are commonly used in facility literature.
Avoid using symbols such as < or > signs to aveoid a simple transposition
error resulting in an incorrect answer. Write it out.

The point value for each guestion is indicated in parentheses after the
guestion,

Show all calculations, methods, or assumptions used to obtain an answer to
any short answer guestions.

Partial credit may be given except on nultiple choice questions. Therefore,
ANSWER ALL PARTS OF THE QUESTION AND DO NOT LEAVE ANY ANSWER BLANK.

Proportional grading will be applied. Any additional wrong information
that is provided may count against you. For example, if a question is
worth one point and asks for four responses, each of which is worth 0.25
points, and you give five responses, each of your responses will be worth
0.20 points. If one of your five responses is incorrect, 0.20 will be
deducted and your total credit for that gquestion will be 0.80 instead of
1.00 even though you got the four correct answers.

If the intent of a guestion is unclear, ask questions of the examiner only.
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Page ¢

When turning in your examination, assemble the completed examination with
examination questions, examination aids and answer sheets. In addition,
turn in all scrap paper.

Ensure all information you wish t¢o have evaluated as part of your answer is
on your answer sheet. Scrap paper .ill be disposed of immediately following
the examination.

To pass th: examination, you must achieve a grade of 80% or greater.

There is a time limit of four (4) hours for completicon of the examination.
When you are done and have turned in your examination, leave the examination

area (EXAMINER WILL DEFINE THE AREA)., 1If you are found in this area while
the examination is still in progress, your license may be denied or revoked.
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" REACTOR OPERATOR

QUESTION: 003 (1.00)

If the HOST MODCOMP of the ERF Computer System failed and the
BACKUP MODCOMP ig operable, which of the following states how the
gystem is restored toO operation?

a. The backup zomputer takes over when the on-line
computer fails.

b. The operator must enter "TPANSFER, EXECUTE", on the ERF
Console in the computer room.

es The operator must enter "<ESTORE, EXECUTE", on the ERF
Console in the computer room.

d. ‘fhe operator must enter "BACKUP, EXECUTE", on the ERF
Console in the computer room.

QUESTION: 004 (1.00)

Which ONE of the following is assigned as a Fire Brigade member
EXCEPT when the fire causes an evacuation of the Control Room?

a. Eraipment Operator Nuclear Aux, Bldg.
b, Auxiliary Operator Nuclear.
S Security Personnel.

d. Licensed Operator.



b,

§5.853,

a.

b.

QUESTION: 005 (1.00)

Which one of the individuals below is NOT permitted to operate
reactor contrels under the instruction or supervision of a
licensed operator?

Egquipment Oper:tor Nuclear enrolled in a current
license training course to obtain an operator license,

A licensed reactor operator who recently failed an NRC
administered Senior Reector Uparator upgrade
examination,

A licensed reactor operatocr whose lic Aas become
inactive per the regquirements of 10CF

Individual enrclled in a current license training
course to obtain an instructor certificat.on.

QUESTION: 006 (1.00)

Which one of the following describes the minimum watchstanding
requirements in order t¢ maintain an "Active" license per 10 CFR
*Conditions of Licenses?"

Two 8 hour shifts or one 12 hour shift per calendar
month.

One 8 hour shift or one 12 hour shift per calendar
month.

Seven B hour shifte or five 12 hour shifts per calendar
guarter.

Six 8 hour shifts or four 12 hour shifts per calendar
guarter.

Page

9

o RN —-—

T



ly"‘

. REACTOR OPERATOR

3

I

4
et
t,
y

)

:

;

i

QUESTION: 007 (1.00)

MULTIPLE CHOICE

When RCS temperature is greater than 400 degrees F, a minimum of
individuals are required for Containment entry.

a. Two

b. Three
G Four
d. Five

QUESTION: 008 (1.00)

If an operaror must perform an action or manipulation which is
only done intrequently, the operator is required to review the
procedure prior to starting the task or to use a copy of the
procedure to perform the required actions. In accordance with
Scvanding Order 80-0-1, "Conduct Of Operations", INFREQUENTLY is
defined as which one of the following?

a. Less frey.ent than once every 3 days.
b. Less freguent than once every 7 days.
£. Less frequent than once every two weeks,

d. Less frequent than once every month,

I e T I gy | R e
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_ REACTOR OEFATOR

009 (i.00)

Sign the Licensed

Review of surveillance
progress.

Review items affecting plant operatids
coming and off-going Licensed Operators

QUESTION: 010 (1.00)

. R of the following should be commenced only AFTER
on-coming PeXE

Qperator Shift Turnover Log.

§ Or special tests in

~ the following states when this manual recording should be

§ by the on-

le

In the event of a computer log typewriter failure, paramet=ars

which require recording must be logged manually. Which ONE of

Within one hour of the failure and every hour after

Within two hours of the failure and every hour after

Within two hours of the faiiure and every two hours

. accomplished?
:
: a.
f that.
| b.
that.
c.
after that.
d.

R B o T e T e R Ry T W e
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Within three hours cf the failure and every hour after

that.
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_ REACTOR OPERATOR page 17

QUESTION: 022 (1.00)

Which of the following will cause the Power Range Safety Channel
*High Veoltage" bistable to trip?

a. A 15 VDC signal is applied to the bistable,

b. "Zero-Operate-Calibrate" switch in the "Calibrate"
position.

-3 Sub-channel linear amplifier "7Test Switch" in the OFF
position.

d. Detector High Voltage power supply decreases by 10 VDC.

QUESTION: 023 (1.00)
Which of the following WR Log Channels provide Startup Rate,
Counts Per Second, and Percent Power indication at the Alternate
Shutdown Panel [AI-212]7?
Channel "B" and "C".

b. Channel "B" and "D".

s Channel "B" only.

d. Channel "D" only

QUESTION: 024 (1,00)

Which of the following describes the design temperature range for
the In-Core Thermoccouples?

a. 32 degrees F to 1200 degrees F.
b. 32 degrees F to 2300 degrees F.
e, 100 degrees F to 1200 degrees F.

d. 100 degrees F to 2800 degrees F. r
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' QUESTION: 029 (1.00)

Which of the following describes the operation of the Main Feed
Pump recirculation valves FCV-1151A,B, and C?

‘o

The valves go full open when feed pump discharge flow
decreases to 2500 gpm and modulate closed as pump
discharge flow increases to 4150 gpm.

The valves modulate open when feed pump suction flow
decreases below 4150 gpm and are fully open at 2500

gpm.

The valves go full open when feed pump suction flow
decreases to 2500 gpm and go full closed wheu feed pump
suction flow increases to 4150 gpm,

The valves go full closed when feed pump suction flow
decreases below 4150 gpm and g> full open when suction
flow increases above 4150 gpm.

QUESTION: 030 (1.00)

The LOCAL/REMOTE switch on AI-179 is in the TLOCAL position.
Which of the following describes the response of the Auxiliary
Feedwater System to an AFAS initiation?

a.

b.

AFW Control Valves [HCV-1107A & 1108A) will open, but
will not close when S§/G level is restored to 60% WR.

Cnly the Turbine Driven AFW Pump FW-)0 will start.
Only the Motor Driven AFW Pump FW-6 will start.

Both AFW Pumps will start and all four AFW Control
Valves [HCV-1107A,B & 1108A,EB] will open.
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. QUESTION: 033 (1.00)

If the "B* Steam Generator Blowdown Monitor (RM-54B] alarms high,
which of the following describes the automatic actions that will
occur?

i a. Blowdown and blowdown sample flow from only the "2" §/G
will isclate.

B, Blowdown and blowdown sample flow from both the "A" and
"B*" §/Gs will isoclate.

c. Only the 8/G Blowdown Outside Containment Isolation
Valves [HCV-1387B and 1388B] will close.

discharge flow path from the raw water system to the

r
t
5
[
E . Blowdcwn Sample Discharge Valve [HCV-2508) diverts the
; radicactive waste disposal system.

!

[

QUESTION: 034 (1.00)

e ¥ B

Which type of detector is used in most of the plant Area
Radiation Monitors?

a. G-M detectors.
b. Ion Chamber detectors.
-3 Beta Scintillation detectors.

da. Sodium Iodide detectors.
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REACTOR OPERATOR Page 26

QUESTION: 042 (1.00)
In the event of a loss of power, which ONE of the following will
PREVENT the Diesel Generator breakers from automatically closing
on their respective 4160V busea?

a. The LPSI pump handswitches are in the AFTER START
position.

D, The Raw Water pump circuit breaker is closed.

-1 The LPSI pump 69 permissive switches on the switchgear
are NOT in the PERMISSIVE [green flag] position.

d. A Recirculation Actuation Signal [RAS) is present and

the LPSI pump recirc override keyswitches are in the
OVERRIDE pesition,

QUESTION: w43 (1.00)

Given the following conditions:

Pressurizer Level Selector Switch --- selected to channel X
Pressurizer Level Channel Defeat Swirch --- selected to
channel X/Y

If Pressurizer Level Sigma Meter LIC-101X fails LOW, which of the
following describes how the Pressurizer Level Control System will
respond if no operator action is taken?

a. PRESSURIZER LEVEL HI-LO CHANNEL X annunciator alarms
and all standby charging pumps start.

b. Letdown flow decreases to minimum flow and both standby
charging pumps start.

e All pressuriier heaters deenergize and the PRESIURIZER
LEVEL LO-LO annunciator alarms.

d. Only PRESSURIZER LEVEL LO-LO annunciator alarms.
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REACTOR OPERATOR

- QUESTION: 044 (1.00)

Pressurizer Level Indication at the Auxiliary Shutdown Panel AI-
185 is pegged low. Which ONE of the following conditions is
required to cause this indication?

a.
b.

C.

d.

QUESTION:

Level tranemitter LT-101X fails low.
Level transmitter LT-101Y fails low.

Both level transmitters LT-101X AND LT-101Y must fail
low.

Either level transmitter LT-101Y OR LT-101X fails low
with the Channel Selector Switch in the X position.

045 (1.00)

Key lock switch HC-102-1 for Power Operated Relief Valve [PCV-
102-1) has been taken to the OPEN position on CB-1/2/3 and the
RED indicating light is ON. Which ONE of the following describes
how the indicating light circuit is activated?

a.

b‘

Movement cf the solenoid plunger actuates a limit
switch,

Movement of the pilot valve lever actuates a limit
switch.

Contacts in the key lock switch actuate the indicating
circuit.

Acoustic monitors sense flow noise and actuate the
indicating circuit.









r

|
.
|
!
‘J
:
:
.
|
’.
P
:

N R S —

e e ad e
(i Wkl

\ dag
1

© REACTOR OPERATOR

QUESTION: 051 (1.00)

Which of the following describes parallel operation of the
Emergercy Diesel Generators [EDG]?

5. vither EDG m "y be operated in parallel with the power
s~urce which is supplyin_ its respective 1A3 or 124
buy'.

b. The 1'DGs can operate in parallel only when buses 1A3
and 1a4 are connected by the cross tie breaker.

a2 Interlocks prevent parallel operation of EDG-1 and EDG-
2 when coanected to their respective 1A3 and 1A4 buses.

d. Only Operating Procedures prevent parallel operation of
the EDGs through the 480V buses,.

QUESTION: 052 (1.00)
If a spurious trip signal causes the normal supply breaker for
safeguards bus 1A3 to open, which of the following is the first
action that occurs to restore power to the safeguards bus?
a. EDG-1 emergency starts and loads onto the bus.

b. The ncrmal supply breaker performs an automatic reclose
after 0.5 seconds.

G The cross tie breiker between safeguard buses 1A3 and
1A4 automatically closes.

- A fast transfer to the alternate power supply for bus
1A3 occurs.
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QUESTION: 056 (1.0

Which of the followir- is the automatic action that occurs when
Instrument Air press. 2 decreases tc B0 psig?

a. Service Air Header Isclation Valve PCV-1753 closes.

b. Receivers "A" and "B" align to supply the Instrument
Air Header.

- Bypass valve ¢CV-1752 opens to bypass the air dryers.

d. The third Service Air Compressor receives a start
signal.

QUESTION: 057 (1.00)

Shutdown cooling has been in operation for the past 8 hov~. when
shutdown ccoling flow as read on FIC-326 decreases to S00 gpm.

W ich ONE of the following describes the plant response to this
condition?

a. SDHX Bypass Valve [FCV-326] goces to the closed
position.

b. SDHX Bypass Valve [FCV-326] goes to the full open
position.

&, Hot Leg Suction Valves [HBCV-347 and 348] go to the
closed position.

d. SHUTDOWN COOLING FLOW LOW alarm is the ONLY plant
response actuated.
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REACTOR OPERATOR Page 33

QUESTION: 058 (1.00)

Which one of the below is the MINIMUM R(CS makeup rate that is
sufficient to replenish the boil off from decay heat following a
loss of shutdown cooling?

a. 15 cpm

QUESTION: 059 (1.00)

Given the following Quench Tank conditions:

- Quench Tank Pressure --- 9 psig
- Quench Tank Temperature --- 118 degrees F
- Quench Tank Level --- 45%

Which ONE of the following actions should be taken to restore
normal operating conditions in the Quench Tank in accordance with
OI-RC-6, "Pressurizer Quench Tank Normal Operation?"

a Raise Nitrogen pressure.

b. Vent the Quench Tank to the Vent Header.

Add Demineralized Water while draining to the RCDT.

(8]

o

Add Demineralized Water while venting to the Vent
Header.
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. QUESTION: 060 (1.00)

If a Componeni Cooling Water/Raw Water [CCW/RW] interface valve
is NOT handjacked shut, which ONE of the following would cause

- this valve to open?

a. Primary solenoid energizes; secondary solencid
energizes.

b. Primary solencid de-energizes; secondary solenoid de-
energizes.

e. Primary solenoid de-energizes; secondary solenoid

energis s,

-9 Primary solenoid energizes; secondary solenoid de-
enargizes.

QUESTION: 061 (1.00)

Which of the following can be placed in a throttled position from
the Control Room?

CCW supply to SI and CS pumps, HCV-474.
b. Storage Pool Heat Exchanger Outlet Valve, HCV-478.
c. CEDM seal coolers outlet valve, HCV-2859.

- % CCW Heat Exchanger AC-1A Outlet Valve, HCV-483B.

. QUESTION: 062 (1.00)

If one Raw Water Pump is operating and a rupture develops at the
dischar:«: of the pump, "thich of the following describes the
effect on pump operation?

a. Total dynamic head decreases and flow increases.
b. Total dynamic head increases and flow increases.
c. Total dynamic head decreases and flow decreases.

{67

Total dynamic head increases and flow decreases.






REACTOR OPERATOR Page 36

QUESTZON: 066 (1.00)
The foilowing plant condicions exist:

- A steam line break exists upstream of Main Steam Isolation
' valve, HCV-1041A.
i - SGIS has automatically initiated.

Which one of the following conditions will result from a failure
to establish a steaming flowpath from steam generator RC-2B prior
to dryout of stec.m generator RC-2A7?

. a. An incre.z in the core exit temperatures resulting in
; an interruption of natural circulation.

b. An inability to open HCV-1042Fk due to pressure
difference created when affected steam generator
reaches dryout conditions.

e A rapid decrease in T-cold of the unaffected loop
resulting in an interruption of natural circulation.

- d. A rapid repressurization of the RCS and subsequent
| Pressurized Thermal Shock (PTS) conditions.

QUESTION: 067 (1.00)
The following plant conditions exist:
. A reactor trip has occurred from 100% power.
- Reactor power is decreasing; startup rate is negative.
- Two Regulating CEAs have NOT fully inserted into the
core.
« Reactor operators are performing Instruction 1 of
EOP-00, "VERIFY Reactivity Control".

| Which one cf the following operator actions is the FIRST to be
[ performed for this situation?

a. CONTINUE on to Instruction 2 of EOP-00 (Standard Post
Trip Actions).

b. CLOSE FCV-269 {(Makeup Water Control Valve).
F €. START all available charging pumps.

d. CLOSE LCV-218-3 (Charging Pump Suction from SIRWT).
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QUESTION: 070 (1.00)

Which one of the following combinations corrently completes the
following statement?

The presence of alan) (1) alarm, along with _ (2)_ ,
indicates a gouaiblc 1Tquid radwaste release above release permit
limite via the normal release path,

a. (1) Waste Disposal Syste Malfunction: (2) HCV-6%1 open
and pump WD-23A running

b. (1) Area Radiation Trouble; (2) HCV-692 open and pump
WD-23B running

c. {1) Panel AI-33C Radiation Monitor Trouble; (2) HCV-692
open and pump WD-23A running

d. (1) Process Radiation High or Trouble; (2) HCV-€81 open
and pump WD-23B running

QUESTION: 071 (1.00)

With the plant at 80% power, which one of :ile fnllow'ng indicates
a condition rcquiring emergency boration according .o AOP-3
(Emergency Boration)

a, T-cold ir. decreasing; HCV-1040 (Atmosphere Steam Dump)
son't close

b. Loss of Primary CEA Pusition Indication system
2. Receipt of & ROD POSITION DEVIATION LOW-LOW LIMIT alarm

d. Group 4 CEAs 1f inches below power dependent insertion
limit

Page 38
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QUESTION: 072 1.L2)

Which one of the following process radiation monitors, if
alarming, will NOT cause a PROCESS RADIATION HIGH OR TROUBLE

alarm?
a. Cor . enper Off-gas (RM-057)

b. Containment Air Particulate (RM-050)
- Component Cooling Water (RM-053)
d. Waste Disposal Liquid Effluent (RM-0S55A)

QUESTION: 073 (1.00)

Given the following plant conditions with a ieaking pressurizer

PCRV:

- Pressurizer pressure 1200 psia
< Quench tank pressure 5 psig

+ Quench tank temperature 350 F.
- Reactor is shutdown

Assume ambient heat losses are negligible and the quality of the

stear. in the pressurizer steam gpace is 100%.

Which one of the following PORV downstream temperatures would
result from the leaking pressurizer PORV?

a. 228 F
b. 258 F
¢. 288 F
d. 318 F




QUESTION: 074 (2.00)

The reactor is opervating at full power conditions when a complete
loss of instrument air header pressure occurs, Match each valve
in Column A with the IMMEDIATE poeition/condition in Column B
caused by the loss of air pressure. (0.5 each)

(Number# from column B may be used once, more than once, or not
at all, but only a single answer may occupy each answer space,)

Column A Column B
(COMPONENT) (CONDITION/PCSITION)
a. AFW Containment Isolation valves 1. Fail ae ig/f’
(HCV-1107A/8A) cannot chang
b. CCW to RCP Seal & Lube 0il Coolers 2. Pail closed /s v w
(HCV-436B) stopped
¢. Letdown Flow Control Valves 3. Fail open/flow
(LCV-101-1/2) maximum
d. RCP Controlled Bleed-Off to VCT 4. No immediate
(HCV-241) effect /system
functiona
normally

QUESTICON: 078 (1.00)

Whach one of the following events is c red by AOP-8 (Fuel
Handling Incident)?

a. A new fuel assembly ia dropped while being loaded into
r»e fuel elevator.

b. The reactor goee critical while an irradiated fuel
assembly is being reloaded into the core.

¢. A spent fuel assembly is damaged while being insgerted
into the spent fuel pool rack,

d. Water level in the refueling cavity starts dropping
rapidly durirg refueling operations.
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. QUESTION: 076 (2.00)

The unit is operating at full powsr. Match each of the following
RCP seal prossure (psia) conditione in column A to the applicable

§. Lower and Middle Seal
Failure

6, Middls and Upper Seal
Failire

. seal status in column B. (0.5 each)
~ [(Numbers in column B may be used once, more than onte, or not at
all, out only a single answer may occupy €ach answer gpace.)

y; Column A Column B
- (PREBSURE CONDITIONS - PSIA) (BEAL STATUS)

MIDDLE UPPER
| RCE8 SEAL SEAL VCT
h a. 2100 2050 2000 80 1, Normal
[ . b. 2100 2080 1050 40 2. Lowe: Seal Failure
F c. 2100 1080 50 48 3. Middle Seal Failure
| . 4. 2100 1060 1030 45 4. Upper Seal Failure
|
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REACTOR OPERATOR

QUESTION: 077 (1.00)
Given the following plant conditione:

Small break LOCA has occurred

Pressurizer pressure is stable at 1400 psia
Containment temperature is 187 F

Actual pregsurizer level is 50%

* » . .

Select the combination below that fille in the following blanks.

The low pressurizer pressure tends to make the indicated
pressurizer level __ (1) than actual; the high containment

temperature tends to make the indicated pressurizer level __(2)__

than actual.
a. (1) Lower; (2) Lower
b. (1) Lower; (2) Higher
&, (1) Higher; (2) Lower
d. (1; iigher; (2) Higher

QUESTION: 078 (1.00)

Conditions have occurred such that the 13.8KV/4B0V transformer
must supply 480V Bus 1B3C. Which of the following states the
actions necessary to connect the 13.8K7 source to 480V Bus 1B3C
using breaker 1B3C-47

a. Lockout relay 86/1B3C must be reset and Bus 1B3C must
be stripped of all loads before breaker 1B2C-4 can be
closed,

b. Normal supply breaker 1B-3C to Bus 1B3C must be opened
and breaker 1B3C-4 must be closed.

- Normal suppiy breaker 1B-3C to Bus 1B3C must be opened
and racked out before breaker 1B3C-4 can ba closed.

d. Lockout relay 86/1B3C must be reset for the autoclosure
circuit to close breaker 1B3C-4 when no veoltage is
sensed on Bus 1B3C,

Page 42
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QUESTION: 079 (1.00)

Which of the following statemetits is correct concerning the |
relative value of the Shutdown Margin (SDM) after a reactor trip |

from 1%

equilibrium power versus from 10u¥ equilibrium power? i

(Assume pre-trip CEA positions are the same for both cases, and

NO post-

a.
b,
C.

d.

trip operator actione are taken which would affect SDM.)
The greater §0M would exist after the 1% power trip
The greater SDM would exist after the 100% power trip
The SDM would be the same for both trips

After 72 hours (Xenon-free) hoth SDMs would be the same

QUEBST LnN: 082 (1.00)

If RCS pressure drops below steam generator pressure durving a

loss of
‘!

b.

coolant accident, it indicates that:
The ECCS flow is inadequate to remove decay heat.
The main steam isolation valves have besn closed.
The break flow is removing all core decay heat.

Heat removal by reflux boiling is taking place.
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© QUESTION: 081 (3.00)

Which one of the following describes the cunseguences of late
initiation of once--hrough core cooling during conditions where
it is regquired”

The flow rate through the PORVe may no longer be
adeguate to remove decay heat, which may lead to core
damage

The decay heat level ma; not be adequats to support
sufficient natural circulation flow to prevent core
damage

The HPSI flow rate may no longer be adequate to
maintain RCS inventory high enough to prevent core
damage

The increase in RCS temperatures nmay increase hydraulic
forces on the fuel assemblies, which may lead to core
d.m".

QUESTION: 082 (1.00)

Which one of the following RCS pressure-temperature combinatinne
would require the tripping of all RCPs following a reactor trip?

A copy of EOP Attachment 2 is provided for reference.

o o m

o

Pressure CET Avg T-hot T-cold
900 psia 510 F 505 F 495 F
800 psia 485 F 480 F 480 F
700 psia 480 F 485 F 480 F
600 pwia 455 F 445 F 44% F
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QUESTION: 083 (1.90)

r Which of the following states the RCY ~ressure at which cne RCP

in each locp should ba tripped durine rhe performance of EOP-0u

: (Standard Post-Trip Actions), and the loc/.tion of the small-break

[ LOCA for which this RCP trip strategy is designed?

a. 1350 psia; cold leg

3 b, 1350 psia; hot leg

e 1600 psia; cold leg
d. 1600 psia; hot leg

I

; QUESTION: 084 (1.00)

; The plant is initially at 60% power and no operator actions are
in progress. The control room operators note that the indicated

| ASI value is moving in the negative direction. Which of the

i following is the most probable cause of the ASI change?

E a. A steam generator safety valve popping open

' b. A dropped shutdown group CEA

E ¢, An unplanned RCS boron dilution

|

d

|

|

!

d. An uncontrolled CEA withdrawal

QUESTION: 085 (1.00)

In the hierarchy of Critical Safety Functions (CSFs), which CSF
ranks directly behind Reacrtivity Control in the priority order?

a. RCS Inventory
b. RCE Pressure Control
e Containment Isolation

i d. Maintenance of Vital Auxiliaries

Page 45







QUESTION: 088 (1.00)

1f 8G water level drops to 20% (Narrow Range) after a reoactor

trip, which of the following is the preferred method of feeding

that 8G with AFW to minimize the poseibility of water hammer?
Via APW nozzles using FW-6 full flow

‘i
b. Via AFW nozzles at 150 gpm

N

Via Feed Ring using FW-6 full flow |

[+

Via Feed Ring at 150 gpm |

QUESTION: 089% (1.00)

Current plant conditions:
The reactcr has beeu tripped
All RCPs were tripped 30 minutes ago
T-hot is steady at 540 degrees F

Which of the following RC§ parameters indicates that inadequate ‘

core cooling/inadegquate natural circulation flow exists for the f

above conditions?
a. T-cold is 510 degrees F and steady.
b. T-cold is 505 degrees F and decreasing.

| e, CET average is 545 degrees F and steady.

d. Pressure is 1100 psia and decreasinc

S M e |
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REACTOR OFPERATOR Page 48

QUESTION: 090 (1.00)
Given the tolfawing plant conditions:

- 100% reactor pov -

. Boron concentra...n = 775 ppm

- CeAs in all groups are fully withdrawn

- Current burnup = 1000 MWD/MTU

« CEA 40 in Group 4 has been determined to be stuck out (NOT
trippable) .

Which of the following is the Total Tnstantaneous Shutdown Margin
for the conditions given above? (References are provided)

E a. + 2.26 %
b. - 4.34 %
e, - 4,78 %
d. - 5.12 %

QUESTION: 091 (1.00)

The reactor has been manually tripped from rated load because of
2 a slow uncontrollable decrease in RCS prersure. Current
indications are:

RCS pressure: 1700 psia and slowly decreasing
Highest CET: 537 degrees F

Pressurizer level (LIC-101X): 30% and decreasing
Pressurizer level (LIC-101Y): 30% and decreasing
Containment pressure: 1.5 psig and increasing
Normal containment sump: high level alarm

Quench tank level: 70% and stable

Quench tank temperature: 100 degrees F and stable
Pressurizer heaters: All OFF

. R L] + . " ‘ y .

§ What failure could have caused the above events and indications?

a. A pressurizer PORV has failed open

b, A pressurizer spray valve hag failed open
P A pressurizer referenre leg has ruptured
d. A pressurizer heater well has ruptured
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QUESTION: 082 (2.00)

For each automatic¢ action in column A, select the main condenser
vacuum setpoint at which the action should occur from column B.
(0.5 aach)

| {(Numbers in column B may be used once, more than once, or not at

f all, but only a single number may occupy each anewer space.)

| Column A
; (AUTOMATIC ACTIONS)
; - a, Turbine Trip 3,
| , b. Steam dump and bypass valves 2.

disabled

3

' ‘ ¢. Standby vacuum pump starts
E ____ 4. EXHAUST PRESSUKE HI alarm

l QUESTION: (093 (1.00)

. at least 50 gpm after an RAS?

b. To maximize the chemical mixing in the containment sump

m

o

Column B

25

23,
21.
20.

19
10

What is the reason flow through each operating HPSI

{VACUUM SETPOINTS)

inches Hg
85 inches Hg
3§ inches Hg
§ inches Hg
inches Hg

inches Hg

punp must be

i a. To maximize heat removal by the coolant break flow
|
|

& To minimize the poesibility of HPSI pump overheating

d. To minimize the damage done by HPSI pump cavitation

I B I N N e R N R N I .,
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ANSWER : 001 (1.00)

b.
REFERENCE:

10 CFR 20, para. 20.101

Both
[2.8/3.4)

1

I

}.

r 194001K103 .. (KA'8)
|

I

| ANSWER : 002 (1.00)

{ b.

REFERENCE:

Fort Calhoun Station £.0. G-52-2

Buth
| [2.5/3.4)

194001A103 «« (KA'S)
ANSWER: 003 (1,00}

a.
REFERENCE:

A st | RS AT T e

E Fort Calhoun Station IHB: Lesson Plan 7-53-2, p.7
; SRO Only
; (3.1/3.4)

194001A12° ++ (KA's)

ANSWER : 004 (1.00)

a,
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|IIII‘: EF! :
. Fort Calhoun Station 80-G-28, p./ of 141

~ Both

du [3.5/4.2)

194001K116 .« {KA'8)

ANSWER : 005 (1.00)
Y

= REFERENCE:

10CFRSS.13.a.2; 8$0-0-1, p. 38

194001A111 .. (kA" 8)

ANSWER : 006 (1.00)
e,
REFERENCE:
10CFR55.53e

194001A103 .. (KA'8)

ANSWER : 007 (1.00)
a.
REFERENCE:

Fort Calhoun Station 80-0-22, p.1 of 3
Radiation Protection Procedure RP-213, p.2 of 6

Both
[3.1/3.4)

184001K105 «o (KA

Page 53
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e
m: 008 (1.00)
4

REFERENCE:
. Port Calhoun Station 80-0-1, p.85 of 97
% n
i [2.7/3.9)
EF 194001K109 o (KA'H)
-
 ANSWER: 009 (1.00)
:
.
}“ REFERENCE :
| Frrt Calhoun Station $0-0-1, p.58, 59, 60, 61
! Both
| (2.5/3.4)
L
b ‘ 194001A103 .. (KA’ 8)
. ANSWER: 010 (1.00)
t..
~ REFERENCE:
[ Fort Calhoun Station 80-01, p.81
~ Both
F (3.4/3.4]
h 194901A106 . [KA'8)
b
E: ANSWER: 011 (1.00)
B - .
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~ REACTOR OPERATOR

‘Both
[(2.8/3.4)

001000K5%3 ««(KA'8)

 ANSWER: 015  (1.00)

e

' REFERENCE:

Fort Calhoun Station IHB: 7-12-26, p.36
Question Bank 1-7-26,1.F 003

Both
[%.8/3.3)

001000K602 .« (KA'8)

ANSWER: 016 (1.00)

a.
: ‘iIFBISNCl:
Fort Calhoun Station IHB: 7-11-20, p.32
Both
(3.€/3.61
Q03000A304 .. {KA'B)

ANSWER: 017 (2.00)
b.
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REACTOR OPERATOR page S7

REFERENCE:
Fort Calhoun Staticn IHB: 7-11-20, p.8% & S0
8oth
(2.7/3.1)
f 003000K602 .+ (KA'®)

ANSWER: 018 {1.00)

c0
REFERENCE:
Systems Training Manual CVCS, p.1l1
Both
(30‘/3.1]
004020A303 .. (KA'S)

ANSWER : 019 (3.00)

d.
REFERENCE:
Systems Training Manual CVCS, p.2S
Both
[3,4/1.7]
004000K123 .« (KA'8)

ANSWER : 020 (1.00)

a,
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REACTOR OPERATOR

REFERENCE:
Fort Calhoun Station IHB: 7-12-14, p. 37
Both
[3.6€/3.8)
013000K108 .« KA'8)

ANSWER : 021 (1.00)

b.
REFERENCE:
Fort Calhoun Station IHB: 7-12-14, p.24
RO only
[4.5/4.7)
013000R403 ..(KA'8)

- ANSWER: 022 (1.00)

b.
REFERENCE:
Fort Calhoun Station IHB: 7-12-19, p.33
Both
[3.1/3.2]
015000K€04 . (KA's)

ANSWER : 023 (1.00)
.d.
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! REFERCNCE : i

: Fort Calhoun Station IHB: 7-12-18, p.51 |

f Exam Bank 1-7-12-18,1.13 001

| RO only |

l [3.9/4.0] i

g 015000K403 .. (KA'g)

|

| ANSWER : 024 (1.00)

E b.

' REFERENCE: l
Fort Calhoun Station IHB: 7-12-20, ©.§ J
Both

[3.1/3.3) ]
| 017020K403 .. (KA'8) |
ils |

. ANSWER: 025 (1.00) |

! 5. |

~ REFERENCE:

System Training Manual - Containment, p.23, 29 |

; Both 4

,.; [3.3/3.8] ,

- 0220006007 .. (KA'8)

4 |

. ANSWER: 026 (1.00) ,

ok

3 |
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t;? Training Manual - Containment, p.19, 29
cnly
{3.2/3.3)

022000A104 ««{KA's)

. ANSWER: 027 (1.00)

S
. REFERENCE:
Systems Training Manual --- CF, p.43, 44
Both
[2.6/2.6)
056000K103 .. (KA'8)

ANSWER: 028 (1.00)
d.
REFERENCE:

Fort Calhoun Station IHB: 7-11-11, p.15
Exam Bank 1-7-11-11,1.2 001

Both
'3.1/3.1)
059000G009 ..{KA"S8)

ANSWER : 029 (1.00)

Lo
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. REFZRENCE:

Fort Calhoun Station IHB: 7-1.-11, p.21
Systems Training Manual --- CF, p.32

RO aaig
[2.5/2.6)

059000A303 .+ (KA'g)

ANSWER : 030 {(1.00)

e
REFERENCE:
Fort Calhoun Station IHB: 7-11+<1. p.54

Both
{2.5/2 8)

061000Y501 .. (KA'B)

~ ANSWER: 031 (1.00)

a.
REFERENCE :
Procedure OI-WDL-3, p.7 of 3§
Both
[3.6/3.6)
068000A302 .. (KA'8)

ANSWER : 032 (1.00)
d.

Page »l
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 REPERENCE:
~© Fort Calhoun Station IHB: 7-12-3, p.58
- Both

(2.5/2.8)

071000G007 .« (KA'8)

ANSWER: 033 (1.00)

ey
REFERENCE:
Fort Calhoun Station IHB: 7-12-3, p.27
- Both
[3.6/4.2]
073000K301 ..(KA'8)

ANSWER : 034 (1.00)

b.
REFERENCE:
Fort Calhoun Station IHB: p.12, 13
. Both
‘ (2.7/3.0)
072000K501 .. (KA” 8)

ANSWER : €35 (1.00)

a.
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;

REFERENCE

Fort Calhoun Station IHB: 7-11-1, p.48, 52
RO only
[2.7/3.2]
061000K505 .. (KA'S®)

ANSWER: 036 (1,00)

b.
REFERENCE:

System Training Manual ---CRD, p.é
Fort Calhoun Station IHB: p.17

RO only
[3.2/3.4]

001000K408 .. (KA'8)

ANSWER: 037 (1.00)
d.
REFERENCE:
Fort Calhoun Station THB: 7-11-2, p.16, 17
Systems Training Manual ---CVCE8, p.57
RO only
(3.6/3.1)

004010A402 ++«(KA'8)

"~ ANSWER: 038 (1.00)

c.
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R :

~ REFERENCE:
Fort Calhoun Station IHB: 7-13-2, p.7
fort Calhoun Station INB: 7-11-22, p.25
Both

| (3.6/3.9)

v 006000K201 .. (KA'8)

ANSWER : 042 (1.,00)

b.
REFERENCE:
Fort Calhoun Station IHB: 7-11-22, p.26, 27
Both
(3.6/3.9]
006000KE03 .. (KA'8)

ANSWER : 043 (1.00)

¥ c.
- REFERENCE:
if Systems Training Manual --- RCS, p.37
' Both
| [3.4/3.6)
011000A211 .. (KA'S)

ANSWER : 044 (1.00)
Ay
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. REACTOR OPERATOR

. REPERENCE:

Systems Training Munual ---RCS, p.32
RO only
13.0/3.3)

011000K404 .. (KA'S)

ANSWER : 045 (1.00)

a.
REFERENCE:
Systems Training Manual --- RCO, p.48
Both
14.0/3.8)
010000A403 .. (KA'S8)

ANSWER: 046 (1.00)

d.
REFERENCE:
ystems Training Manual ---RCS, p.45
RO only
[3.0/3.4)
010000K201 .« (KA'8)

ANSWER: 047 [1.00)

c'







Fort Calhoun Station IHB: 7-13-5, p. 44, 853
RO conly
(3.9/4.2]

064000K402 .. (KA'8)

ANSWER: 051 (1.00)

REFERENCE:

Fort Calhoun Station IHB: 7-13-5, p.9, 10
8™ --EDG, p.33

Both
[3.4/3.6]

-

04, N0G0O10 .+ {(KA'B)

ANSWER : 652 (3.00)

d.

REFERENCE:

Systems Training Manucl ---EC, p.15 and 38
3oth
[(3.7/4.2)

062000K104 .+ (KA'8)

ANSWER : 083 (1.00)

b.
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~ REFERENCE:

"~ Fort Calhoun Station IHB: 7-13-4, p.10, 11
RO onl
[3.0/3.6]

063000G00S .« (KA's)

ANSWER: (54 (1.00)
c.
REFERENCE:
Systems Training Manual --- MS, p.22

Both
[3.2/3.56]

035010Ké601 .. (KA's8)

ANSWER : 055 (1.00}

D
REFERENCE:
Systems Training Manual --- FP, p.5
Both ,
{3.0/3.4]
08€000K402 .. (KA'8)

ANSWER : 056 (1.00)
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. REFERENCE:

~ Systems Training Manual --- CIA, p.p. 6 & p.9
- Both
‘ {3.0/3.1)

979000K101 .. (KA'8)

ANSWER : €57 (1.00)

b.
~ REFERENCE:
fystem Training Manual, ECC, p.22
Both
[(3.2/5.5]
005000K407 .. \KA'8)

!.
|
2
!H
7
;1
i
! -
E -
L
|

ANSWER: 058 (1.00)

— b

- REFERENCE:

AOF’IQ' p- 3
%0 only

00S000K301 .. (KA'8)

ANSWER: 059 (1.00)
.

[_
i
i
f
s'
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V’mzrtnnucz:

ﬁ: Fort Calhoun Station IHB: 7-11-19, p.3 |
~ Both |
; (2.7/3.1) |
:
i 076000A202 .. (KA 8)
5‘ ANSWER: 063 (1.00)
A,
. REFERENCE:
i System Training Manual MS, p. 28,29
| Fort Calhoun Station INB: 7-11- 17 p.31 & 34
3 RO only
3 (3.0/3.1]
;
?' 041020A408 .. (KA’ 8)
E ANSWER : 064 (. 00)
e

REFERENCE:

System Training Manual CIA, p.13 through 16

RO only

[2.7/2.9]
078000K401 .« (KA's8)

ANSWER: 065 (1.00)

2%
REFERENCE:
FCS Exam Bk 7-11-1,0.0 001
(£.5/4.4)
000054A101 .. (KA’E)

f—w'—‘———-" RSl S e ” o e e LS L T R S e e D S 2R S

e e B Fym——_ . e e Y R e N - R = " & -



Y
.

ANSWER : 066 (1.00)
d"
REFERENCE:

e i e i < e e

X, EOP-0S, "Uncontrolled Heat Extraction", page 14.

2. KA 000040K10€ (3.7/3.8).

000040K106 .. (KA'8)

ANSWER: 067 (1.00)
b.
REFERENCE:

EOP-00
(3.9/4.2)

U00005K3086 .. (KA'S)

ANSWER : 0€8 (1.00)
-
REFERENCE :

FCS LP 7-12-14, p. 68 - 72
(4.6/4.6)

GO0040A101 .. (KA'8)

ANSWER : 069 (1.00)

b.

P ———

Page 73






 REACTOR OPERATOR

g
- REFERENCE:
~ PCS STM Rad Mon pg 14
i (3,4/3.3)
4
L 000076A104 .. IKA'S)
e
{* ANSWER: 073  (1.00)
.
i
. REFERENCE:
r
~ Steam Tables
i (3.6, 4.1)
]
|
0N0008K302 .« (KA's)

R R T o | T T = B T T L = . arer TL e om e . e T

ANSWER : 074 (2.00)

a. 4

b. -

c. 2

& 2
REFERENCE:

FCS LP 7-11-7; AOP-17 ATTACHMENT 1
(2.9, 3.3)
00006E5A208 .. (KA's)

ANSWER : 078  (1.00)

c.

Page 75
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REACTOR OPERATOR

REFERENCE:
FCS QOB 1-7-17-08,1.1,N 001
(3.4, 4.1/
000036A202 i+ (KA 8)

ANSWER : 076 (2.00)

x5

- {R |

G, &

d. 3
REFERENCE:

FCS 7-11-20 pg 89 i
(4.0/4.2)
QV0015A122 e (KX'g)

ANSWER : 077 (1.00}
d.
REFERENCE:

FCS TDB FIG. III.l.c
(3.4, 3.9)

C00008K310 .+« (KA"8)

ANSWER : 078 (1.00)
b.
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~ REACTOR OPERATOR

 REFERENCE:

Page 77

LP 7-13-1 pg 17; EO 1.4; EBOP Att 5

(3.9/4.0)

000055G012 .+ (KA'8)

ANSWER : 079 (1.00)

a.

"~ REFERENCE:

LP 7-15-12; EO 1.4
(3.4/3.8)

000007K102 .. (KA'S)

ANSWER : 080 (1.00)
C.

REFERENCE:

LP 7-15-23; EO 1.2
(4.1/4.4)

000011K101 ..(KA's)

ANSWER: 081 (1. .00)
Q,

REFERENCE:
LP 7-15-28; EO 1.8
(2.9/4.0)

000005K306 .+ (KA"8]

B e e A e e o I — L —

ot 2l f ey e meeed o By - o — B P ———
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AV WER: 089 (1.00)

4.
REFERENCE:

EOP-00; Steam Tables
(4.6/4.3)

000074 4201 .. (KA’'8)

ANSWER : 090 (1.00)

b. :
REFERENCE:
TDB
(3.3/4.1)
000005K105 .« (KA'8)

ANSWER: 091 (1.00)
d.

' REFERENCE:

STM RCS Instrumentcation
(3.5/3.8)

000509A202 .. (KA'8)

ANSWER : 092 (2.00)

0o
ML W

(0.5 each)

|
l

Page 80



REACTOR OPERATOR

REFERENCE:

AOP-26, p. 4
{3.9/4.1)

000081A202

..{KA’8)

ANSWER: 093 (1.00)

c.
REFERENTE:

EOP-03, ps. 32,
(4.4/4.6)

000011K312

33

.. (KA's)

ANSWER: 094 (1.00)

b.

REFERENCE.

STM RIRR, pg. 25
(3.3/3.4)

000028AZ10C

.« {KA's)

ANSWER : 088 (1.00)

u, .20

b. 200 (0.5 each)

REFE!\.. -‘C]

; LP 7-15-23, pg.
; (3.9/4.1)

0N0011A114

39

L {KATg)



REACTOR OPERATOR

ANSWER: 096 (1.90;
a,

REFERENCE:
I® 7-15-23, pg.42: LO 2.9
(2.4/3.%)

000009K312 .. (KA'S8)

ANSWER : 097 (1.00)

b.
REFERENCE :
ECS Bxam Bank Question 1-7-17-15,
(2.8/3.1)
000033G008 .. (KA's)

(#rxkdexkrdk END OF EXAMINATION **wkdrrhts)

1.4,

N 001
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D4s

047
048
049
080
051
052
053
054
055
056
057
058
059
ced
061
062
063
064
065
066
067

068

ANSWER

d 0es

- 070

b 071

d 072

a 073

& 074

d

b

c

b

a

b 075
--a—'b / Ckmst'/ pe 076

4 Faci lity Conmea

b

c

a

d

b 077

c 078

d 079

b 080D

c 081

Page

& 7, X
L
d
d
b
=
MATCHING
a 4
b 4
c 2
d 4

MULTIPLE CHOICE

c
MATCHING
a 5

b 2

c 4

d 3

MULTIPLE CHOICE
d

b



Wi 1 o S B S R St e MO S Ll JUie = Mo et i+ W Bty B LI

R e b s B e TR Sl (1 AT G AT e T -
o I > " =
E | .

082
083
084
085
086
087

g o O o

0

ogs
oes
030
051
292  MATCHING

a o a o o0

a 3
b 8
c 1
a 2

MULTIPLE CHOICE
0e3 c
094 ]
095 MATCHING
a 20
b 200
MULTIPLE CHOICE
086 a

ANSWER KEY

087 b

(exenxwarrr® END OF EXAMINATICON trextenstt)
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REQUIREMENTS

-
<
-

>

“rs

Plant Staff within the scope of application shall be limited
to the following maximym working hours:

§.1.1 An individual shall not be pe-mitted to work more than
16 hours straight (excluding shift turnover time),

8.1.2 An individual shall not be permitted to work more than 16
hours in any 24-hour period, nor more than 24 hours in any
48-hour period, nor more than 72 hours in any seven day
period (all excluding shift turnover time),

$.1.3 A break of at least eight hours shali be allowed
between work periods (including shift turnover time),
A work period 1s defined as eight (8) or more hours.

:l.4 Except during extended shutdown periods, the use of
overtime shall be considered on an individual basis
and not for the entire staff on shift,

Section 5.1 points out the guidelines to be followed and

in the event that special circumstances arise or emergency
conditions exist, deviation from these guide!ines may become
necessary.

5.2.1 If such deviations are necessary only the Manager -
Fort Calhoun Station or his designated alternaze may
approve them,

1 e A1l such deviations shall be documented on a Form
FC‘?O.
ISSUED

JUL 251988
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EQP ATTACHMENTS

Page 4 of 82
ATTACHMENT 2
p -TEM | IMITS
2500 - llxwiﬁ.1/7'1r11 1T
> - | / ~—4
- l / .
LOWEST SERVICE
e 4 TEMPERATURE / =
2000 7 { -
b—— !f‘ e
P )
< -~ / __200°F -
& - 100°F /HR_ I i i
5 - COOLDOWN ™./ / ¢/ :
(Tc) f | ’ J//J
u 1500 ] 4 7 /] 7
o .- j : ”’,.’//M
@ 4 /"////
L s e e
i - ,'/ // -
= i //// /"
o 1000 - Frfms
L — / RCP ! i
r~1 NPSH /Y /
i e / o AN / )
[+ /|y (Te ’/ /
= - e // / -~
g’) - ,/ & s, / // 7]
W 500 s e T
o - |~ 7" _swutoown |/ //“"\-‘,_207 SUB~
i </ COOLING COOLED (Th)
250 g L S |
Py SR P \_sTAmRATlON ~
b o _/// (Th) e
Ol | bbbt ) | | I O S O
i ¥ l
100 200 300 400 5C0 600

RCS TEMPERATURE (°F)
NOTES

T is curve is only valid through 14 EFPY.

200°F subcooled curve supersedes 100°/HR cooldown curve anytime RCS has
experienced an uncontrolied cooldown causing RCS temperature to go below S00°F.

To be the most conservative during forced circulation, T,, or during natural circulation,
CETs should be used for the 20°F subcooled and the saturation curve. T. should be

used for all cther curves.

| 03/13/92 9:14am

Part 2 RO |
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03/13/92 8:14am

EOP ATTACHMENTS
Page S of 92
ATTACHMENT 2
BCS PRESSURE TEMPERATURE LIMITS
RCS MINIMUM i
TEMPERATURE PRESSURE TO
(°F) MEET RCP NPSH
(psia)
82 155
140 185
203 155
240 168
260 178
280 184
300 212
. 320 239
340 2685
359 300
H 380 351
} 400 412
425 500
| 450 600
480 750
500 9GO
i 520 1050
540 1200
562 1400
582 1600
Part 2 RO

i
|
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Fort Calhoun Station
Unit No. !

TDB-V.8

TECHNICAL DATA PROCEDURE

Title: SHUTDOWN MARGIN WORKSHEET

e ]
Setpoint/Procedure
Form Number (FC-68): 38238
Reason for Change: Correct figure references and make
procedure easier to read.
Contact Person: Keith Voss

ISSUED: 06-12-92 4:C0 pm
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FORT CALHOUR STATION TDE-V. 3
TECHNICAL DATA BOOK PAGCE 1 OF 10

SHUTDOWN MARGIN WORKSHEET

PART I - | Instantaneous Shutdown Margin for use prior to a Reactor
'Trip or immediately following a reactor trip. No changes
%are assumed for Xenon, since this werksheet is only |
1applicable for calculation of an instantaneous shutdown :
margin.

NOTE: Enter values exactly as determined from the figures
in the Technical Data Book and carry the algebraic signs
through the calculations.

condition

1. Present Date/Time: 7

e Reactor Power:

(before trip) t

3. CEA Positions: Group 1 inches
Group 2 inches
Group 3 inches
Group 4 inches

4. Reactor Coclant System Boron Concentration prior to shutdown:

(Boron concentration analysis must have been performed within the
past 24 hours or more recently if boration or dilution has
occurred.)

ppm

S. Burnup (Take the most recent burnup from the Control Room Log and
add approximately 32 mwd/mtu per EFPD.) Determine BOC or EOC.

MWD /MTU

1wl , e 5) ! :

6. Enter Regulating Group Worths, based on burnup, see 5, above.
(Enter TCB Figure II.B.2.A, B or C and using the CEA positions
from 3. above.)

t 4&p

FC/TDB/02 R21
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FORT CALHOUN STATION TDB-V.9

TECHNICAL DATA BOOK PAGE 2 OF 10
- shutdown Group Worths, based on burnup, see 5. above. (Enter TDB
section II.B.1.a., seleCt correct column.)
a. Shutdown Group B L <)
i
D Shutdown Group A ¥ 2p
Gy Total Shutdown Worth
(add &. and b. above) ¥ &p
7.¢

w

Determine Prwer Defect

Use TDB Figure 1I.C.2.a, b, or ¢, reactor power (before trip),
and burnup 2. and 5. above, to calculate power defect.

-3 &p
8.
Determination of Stuck Red Allowance (3 cases)
a. Case I - All rods are assumed to be operable. (No known

inoperable rods.)

Assume the highest worth rod will stick out of the core
upon a reactor trip. Enter the value of the most reactive
rod, based on burnup, (see S. above) from TDB

Figure II.B.1.b., lines (1) thru (3) for the pre-trip
configuration. Select the correct column.

%t op
9.A.
(Enter N/A if this case is not applicable.)
b. Case II - One CEA is known to be inoperable (per Tech.

Spec. 2.10.2(4) a.)

Account for this defective CEA (and the highest worth stuck
rod) by entering gnly the value from lines (4) thru (36) of
TDB Figure II.B.l.b. for the inoperable rod, based on
burnup, (see 5. above). Select the correct column.

Y op

9.B.
(Enter N/A if this case is not applicable.)

NOTE: The values of lines (4) thru (36) of TDB

Figure II.B.1.b. Include the total reactivity associated
with the known inoperable rod and the highest worth rod
which is assumed to stick out of the core upon a reactor

trip.

FC/TDB/02 R21
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FORT CALHOUN STATION TOB-V. 9
TECHNICAL DATA BOOK PAGE 6 OF 10

PART {V - Use to calculate Shutdown Margin when the Reactor is in a hot or cold
ghuidown with possible rod movement or Inoperable CEA's, or not at
%quilibrium xenon

NOTE: inter values exactly as detervined from the figures in the Technical Data
Book and carryithe algebraic signs through the calculations.

Londition
1. Present Date/Time -/
2. Nate, Time of Shutdown Y,
3 Hours elaps~1 since shutdown - Hours
4 Jeartor power level beore shutdown

(% of 1500 Mwth) %
5. Reactor Coolant cold leg tenperature: . of

3

6. Circle appropriate shutdown cond‘tic

Te > 210°F—" Hot shutdown margin required

Te ¢ 210°F—> Cold shutdown margin required
g CEA Positions bervre shutdown

Regulating Group | inches
Regulating Group 2 inches
Regulating Group 3 inches
Requlating Group 4 inches
8. Burnup: (Take the most recen, burnup from the Control Room Log and add
approximately 32 mwd/mtu per EFPD.) Determine BOC or EOC.
MWD/MTU
g, Wortn of change in boron concentration
a. Reactor coolant system boron concentration prior to shu'down or trip.
ppm
9.a.
b. Inverse boron worth for power level prior to shutdow- (using TDB
Figure 11.A.4. with burnup, 8.)
ppm/% 2p
9.b.
FC/TDB/02 R21
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FORT CALMOUN STATION TOB=V.9
TECHNICAL DATA BOOK FAGE 7 OF 10
¢, Reactive worth for initial boron concentration.
/ . % lp ‘
9.4, 8.0, §.c.
d. Present reactor coolant boron concentration ‘
5 |
ppm |
5q, l
e. Inverse boron worth for hot zero power (HIP) using TDB Figure 11.A.4.
with burngp, 8. !
ppm/% &9 |
|
f. Reactive worth for present boron concentration.
/ - , % 09
9.4, 9.¢e. i.f.
9. Change in reactive worth for change in boron concentration,

- Lo . x m ]
it 5 c 5.9, |

Calcylation of Shutdown largin
10. Determine Power Defect

Use TOB Figure I1.C.2.a, b, or ¢, use reactc™ power (before trip), and burnup
4. and B. above, to determine power defect.

% &

10.

11. Calculzte Xenon Reactivity

FC/TDR/C2

Current Xenon Worth (Use TDB Figure 11.0.2. and hours since shutdown l
3. above.) i

11.A,

Xenon worth prior to shutdown (Use TDB Figure 11.D.1.a and reactor |
power 4. above.)

% o

11.8.
Change in Xenon worth due to shutdown.

( )% &9

% & - | % & = |
Jdb 11.3 1l.¢c

I R R R R R R R A B R —— Y - = By e Bl
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I
.! * " PORT CALHCUN STATION TOB~YV. 9
TECHNICAL DATA BOOK PASE 8 OF 10

12. Total Red worth

B = L T i ——"mwm—-mw—-_um-m—_—_mw._______m.w
2. degulating group worth based on burnup, See £. above. !

T AR " &

{I';e TDB Figure 11.B.2.4, b or ¢ and CEA positions from 7. above.) l

:

{ % " m
12.a.
| b. shutiony Group B worth based on burnup, see 8. above.
: (Use TDB Section 11.B.1.a. Select correct column,)
! % Lp
: 12.b.
| c. Shutdown Group A worth based on burnup, see 8. above.
(Use TDB Section 11.B.1.a. Select correct column.)
% &p
12.¢.
d. Total rod worth
(Add 12.4., b, and ¢. above) % &p
5.6
f 13.  a. Enter rod ?ositions if group rod withdrawal 1s required. (Enter N/A
if not applicable
Shutdown Group A inches
| Shutdown Group B inches
| - Regulating Group | inches
4= Regulating Group 2 inches
Regulating Group 3 inches
Regulating Group 4 inches
b. Enter the position if an individual rod 1¢ to be withdrawn.
Individual Rod Group Rod ‘Yumber
inches withdrawn ___
(Enter N/A if not applicable.)
| 14, Reactivity for group or individual rod withdrawals:
| (Enter M/A if not applicable.)
t a. If shutdown Group A is withdrawn (Use TDB Figure 11.B.1.A. and burnup.
| see 8. above. Select correct column.)
e
14 .A.
FC/TDB/02 R21 |



FORT CALHOUN STATION
TECHNICAL DATA BOOK

15.

16.

16.

17.

e R e

TDB-V. 5%
PACE % OF 10

b, If shutdown Group 8 15 withdrawn (Use TOB Figure .(.B.]1.A. and burnup,
see 8. above. Select correct column. )
o
14.B.
c. If regulating groups are withdrawn sequentially (Use TDB

Figure 11.B.2.a, b or ¢, and CEA positions from 13. above.) Based on

burnup. See 8. above.

_ % 09
14.C,
d. If an individual regu1atxn? rod or shutdown rod is withdrawn, consult
the Reactur Engineer to calculate its reactivity.
% o
14.0.
. Tota)l rod withdrawal reactivities
Add 14.a., b., ¢. and d., as applicable.
% Lo

14.E
Inoperable Rod Reactivity Worth.

NOTE: If a)) rods are operable per Tech. Spec. 2.10.2(4) a., enter N/A.

Consult the Reactor Engineer to determine the reactivit
[f unknown, enter a value from lines (1) thru (3) of rog

of the entire r~dls).
Figure 11.8.1.b. (for

each rod) pre-trip configuration. Based on burnup, see B. above. Select

correct column,

: % op
Total 15
Calculate total margin to critical
a. % 2p + % 0p ¢+ % &
5. 14.e. 138
L PR—— < ) B % %) - " lyp) - % Lo
10. 12.0. 9.9. jotal 16.a.

(Inoperable rod worth) + (Total rod withdrawal worth) + (Xenon worth;

+ (Power defect) - (Total rod worth) - (Worth boron change) - (Margin to

criticality)
b. Add a 0.]% &p uncertainty

1€ a, 16.b.

Determ:ne the worth of the most reactive CEA withdrawn.
with pburnup, 8. and rod position, 13.)

% 20+ 0.1% &p = % Lp

(Use TDB 11.B.1.b.

17

FC,TDB/02

|



FORT CALHCUN STATION
TECHNICAL DATA BOOK

19.

Calculate shutdown margin

3. - T lp o % lp o+
17 1] € 10,
+ %“ %) * (e % 29) - 5 .
18, 12.0. 93,

(Worth of most reactive CEA) + (Xenon worth) + (Power defect)
(Total rod worth) - (Worth boron conc. change)

+ (Inoperable rod worth) -
« (Shutdown margin)

b. Add a 0.1% &p for uncertainty
% 0p +0.1% &p =

18.a.

a2

18.0.

Calculate the difference from the required shutdown margin.

applicable.)

3. For hot shutdown (see 6. above).
% 0p) + 4.0% &p =
18.b.
b. For cold shutdown (see 6. above).
% Lp) + 3.0% Lp =
18.b.

% op

19.

& lp

19,

I[f 19 is < 0, shutdown margin is adequate.

Total 18.a.

(N/A 1f not

TOB=-V. 9
PAGE 10 OF 10

% lp

.
1

If 19 15 > 0; use O]-ERFCS-1, Procedure 36 to determine the number of

gallons of acid to add.

FC/TDB/02
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Fort Calhoun Station
Unit No. 1

TDB-II

TECHNICAL DATA BOOK PROCEDURE

Title: REACTIVITY CURVES

Cetpoint/Procedure
Form Number (FC-68): 38234

Reascon for Change: . Update the reactivity curves for

Cycle 14 operation.

Contact Person: Keith Voes

ISSUED: 04-27-92 11:00 pm

R18



FORT CALHOUN STATION TOB-11
TECHNICAL DATA BOOK PALE | OF 40

REACTIVITY CURVES

| critical B - toass

critical Boron Concentration (CBC) data represent the boron
concentration (ppm) necessary for reactor criticality. The
Cycle 14 CBC versus burnup show a different shape compared
to previous cycle’'s shapes. The CBCs use the base
assumptions that the core inlet temperature follows the
T-average program. Xenon is at equilibrium and eguilibrium
Samarium rifects are included as a function of burnup.

:ign:! I“A.l“ - HIE :‘;;A;gz EQ".QE SQDE!QSI!NSD \'g:‘q!

Critical Boron Concentration (CBC) at Hot Full Power
(HFP) shows the boron concentration (ppm) regquired for
reactor critically at HFP. The Cycle 14 KFP CBC versus
burnup shows that after reaching HFP equilifrium Xenon,
cperators will need to borate for the approximately the
first 24 wonths for power level control. After the
first 2% months in the cycle, thoe CBC will behave as in
previous cycles and decrease in a linear fashion. This
figure is used with OP-8T-RX-0001, Reactor Anomalies.
Unexpected deviations from this curve that require a
curve revision are addressed in RE-ST-RX-0006,
Normalization of Computed Boron Concentration versus
Burnup Curve.

gégggg:iiE2E%ﬁf_;_u12_QzLLLs1l_l2:nn_sgngzn&xnilen_xgx;ug
Critical Boron Cencentration (CBC) at Hot Zer» Power
(HFP) shows the boron concentration (ppm) required for
reactor criticality at HIZP (532°F). The CBC is based
on Equilibrium Samarium, Plutonium buildup and No Xencon
which is consistent with continuous full power

operation. This figure is used in TDB Procedure
TDB-V.1.b, Estimated Critical Conditions Worksheet.

| Figure II1.A.2.a thru 11.A.2.d - Crit cal Boron Concentzation
versus Percent Power

Criticsl Boron Concentrations (CBC) versus Power shows
the boron concentration (ppm) reguired for reactor

| criticality at various power levels and burnups. The

| CBC is based on Byuilibrium Xenon and Samarium. The

| figures are broken down for burnup ranges of 0 to
2,000 ™/MTU, 2,000 to 6,000 ™*/MTU, 6,000 to
10,000 ™ /MTU and 10,000 to 15,000 ™ /MTU for clarity.
These ranges were chosen because the CBC will be
increasing for the first 24 months of Cycle 14. These
figures are made available to operational guidance and
information.

FC/TDB/01 R18
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g' FORT CALMOUN STATION TDB-11
i TILCHNICAL DATA BOOK PAGE 31 OF 40
| b4 - 1o : ODwn M

| yersys BUrnup

T: 8 figu.~ provides minimum boron concentration
required above 400°F.

- (ol o Tl 5 n & - ~

Yersus bBurpup
This figure provides minimum boron concentration
required above 350°F.

% This figure provides minimum boron concentration
required above 210°F.

Figure II.A.J.1 - Boron Concentration for 3% Shutdown Margin
Yersus Burnup

e e —— e T | o

This figure provides minimum boron concentration
required when temperature is below 210°F. This is a
stog change in the minimum shutdown margin reguired
utilizes Technical Specification 2.10(2) and allows the
shutdown margin to be reduced from 4% to 3%.

FC/TDB/01 R1i8 1
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FORT CALKOUN STATION T
TECHNICAL DATA BOCK SAGE € OF 48

Bxcess Reactivity versus Burnup

R

-~ e R T 5 A " -
E'gu:g i‘- 2 :Exﬁgs Rg-?--,, VILY VAFrRUE Buraup

gxcess reactiv.ty if & measure of the amount of energy
in the reactor core above and beyond what is reguired
to achieve criticality at full power with eguilibrium
Xenon and All Rods Out (ARD). The eucess reactivity
versus burnup curve is nsed in performing
Op-ST-RX-0001, Reactivity Anomal'ies, as per Technical
Specification 3.10(1)b. The overall core reactivity
palance shall demonstrate agreement with 1 0%3k/k.
This curve accounts for all reactivity eifects in the
core at HFP, ARO.

Power Defect versus Power

pPower Defect versus power shows the power defect from 0 to
1008 power for specific burnup ranges. The assumptions used
at each power level in determing the power defect are CBC,
equilibrium Xenon and ARO. Power Defect is used in
OP-ST-RX-0001, Reactivity Anomalies; OP-ST-RX-0002,
Shutdown Margin Determination, and TDB Procedure TDB-V.1.b,
Estimated Crit'cal Conditions Worksheet.

Pigure S1.c2.s = | ower Defect versis Power (0 o

This figure provides the power defect versus power for
three burnup ranges: BOC to 4,000 "™/MT™, 4,000 to
5,000 ™/MTU and 5,000 to ¢,000 ™°/MTU.

E1ss:1_‘**cA2&IL:_22!s:_ns1ssL_xszini_zgzsz_xﬁiﬂgﬂ_&g
41.000 —/MTU)

This figure provides the power defect versus power for
£ive burnup ranges: 6,000 to 7,000 "™/MTU; 7,000 to
8,000 ™/MTU; and 8,000 to 9,000 wo/MTU; 9,000 to
10,000 ™ /MTU and 10,000 to 11,000 "™/MTU.

Figure 11.C.2.c - Power Defect versus Power (11,000 to
15,000 “/MTU)

Thit figure provides the power defect versus power with
four burnup ranges: 11,000 to 12,000 W0 MTU; 12,000 to
13,000 ™ 'MTU; and 13,000 to 14,000 ™°/MTU; and 14,000

to 15,000 ™/MTU.

R.iB
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Moderator Temperature Coefficient

Figure 1I.C.4 _ Moderatol Temperaty

Thisg figure shows the change in core reactiviiy due o
changes in moderator temperature. This is used to
calculate ~hanges due to inlet temperature variations
and othey changes tO the average moderator temperature,
such a8 changes in turbine load.

Xenon Reactivity Worths

The figures in this section deal with the effect of the most
significant fission product, Xenon-135 and its effect on
core reactivity during equilibrium nperation at a.l power
ievels, full power operation for all points during the
cycle, and for 60 hours after the time of trip for different
power levels. These figures assume egullibrium conditions
with the exception of the Xenon worth after tip which
assum2s equilibrium Xenon .rior to trip. These figures are
used in TDB Procedure TDB.V.1.b. Estimated Critical
Conditions Workshwvet.

Eower -

This figure provides the reactivity worth for the Xenon
present in the core for equilibriwm conditions at 2.l
power levels for three timepoints during the cycle:

0 ™/MTU; 7,000 ™P/MTU; and 15,000 ™P/MTU.

Figure 11.D0.1 b -~ HFF Eﬁ“‘l‘b::m xenon Worth vs Burnup

This figure provides the reactivity worth for the Xenon
at HFP for any burnup during the cycle. It would also
be useful for sceliag other Xenon worths to a
particular burnup in cycle.

Figure 11.D.2 -_Xenon Worth After Trip (At 100%, 80%, 60%,
40%, and 20% po.er)

Thie figure provides the reactivity worth for Xenon
after a reactor trip from five ditfetentmgower levels
(100%, 80N, 60%, 40%, and 20%) at 7,000 /MTU. This
timepoint was chosen to best represent the entire
cycle. Other burnup points can be approximated by
gcaling the value at a particular time O the ratio of
HFP Equilibrium Xenon Worth between the timepoint of
interest and 7,000 ™/MTU.

FC/TDB/01 R18
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Figwe WA 2a
- - -
Cycle 14 Critical Boron Concentration vs Power
(ARO, Equldibrium X=nan)
BOC to 2,000 M\vD/MTU
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Figure 1 A2 Db

Cycie 14 Critical Boron Concentration vs Power
{ARG, Equilibrium Xenon)
2,006 MWD/MTU to 6,006 MWD/MTU
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Figure LA 2 .

Cycle 14 Critical Boron Concentration vs Power

{ARO, Eguilibrium Xenon)

6.060 MWD/MTU to 16,000 MWD/MTU
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Cycle 14 Critical Boron Concentration vs Power
(ARO, Equiiibrium Xenon)
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Minimum Boron Cencentration (ppm)

o

Figure HA3 Db

Cycle 14 Boron Concentration for

4% Shutdown Margin vs Burnup
(ARI, Zero Power - 515 Degrees F, Equillbrium Samarium)
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Minimum Boron Concentration (ppm)
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Figwa N Adc
Cycle 14 Boron Concentration for

4% Shutdown Margin vs Burnup
(ARI, Zerc Power - 500 Degrees F, Equiiibrium Samarium)
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wnum Boron Concentration (pom)
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Minmum Boron Concentration (ppm)
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Figure LA 31

Cycle 14 Boron Concen’ration for

4% Shutdown Margin vs Burnup
(ARL, Zero Power - 400 Degrees F, Equilibrium Samarium)
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Minimum Boron Concentration (ppm)

g17d

1000 -

888

700

250
200

150 -
10G

__..-——-\F—-w T
P Y — - ——— * __———1%@._.- e e
e Gm.l*ﬂﬂ
v SN N _,_\.__., WA
,,,,, _ GeepiN W — \ﬁ
- = . T - SUg—
— —— 2
— . PSS
g },“ g e e EEEEs e Chesa—
i rrrlrrrrbrrrrl eyl v Ty T r T T T i T e r T I N Y RN Y Y TV O YR T YT v 1
o 1000 2000 3000 4000 5000 6000 7600 BROOC 2000

Figwe 1Al g

Cycle 14 Bcron Concentration for

4% Shutdown Margin vs Burnup
(AR!, Zero Power - 350 Degrees F, Equilibrium Samarium)
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Mimimurn Boron Concentration (ppm)

Figure 1A 3 h
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Figure 1A 4

Cycle 14 inverse Boron Worth vs
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Figure 1B.* a

Table 1
ZORT CALHOUN STATION CYCLE 14
CEA GROUP WORTHS AT HZP IN ®%.Ap
WHEN INSERTED SEQUENTIALLY

Q MWD/ry  7.000 MWD/ vy 15.000 MWD/
Group 4 0.61 0.82 0.57
Group 3 0.66 0.91 0.82
Group 2 114 1.06 1.33
Group 1 0.88 1.07 1.08
Group A 2.3 269 3.14
Greup B 2.32 2.24 259
Group N 1.10 1.20 1.41
Total Worth without Group N * 7.9 8 48 N
Total Worth with Group N * 8.01 9.68 10.72

* Rod Totals do not equal the sum of individual banks due to roundof.
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Figure LB 1 b

Table 2
FORT CALHOUN STATION CYCLE 14
REDUCTION IN SHUTDOWN MARGIN OR STUCK CEA(s) WORTH

Stuck CEA(s) Worth on
Reduction in Total CEA Wont at HZP

0 M‘WU 18.000 MWQ'MTU
CEA Condntiuns* (%AD) (%Ap)
ARQ, No Known Inoperable 1.22 1,88
Group 4 In, No Known inoperable 1.22 1.8¢
Groups 4+ 3 In, No Known inoperable 1.22 1.85
ARQ. Gro'ip 4 -~ CEA 1 Known Inoperable 80 2.17
ARO, Group 4 ~ CEA 38 Known Inoperable 00 261
ARO, Group 4 - CEA 39 Known Inoperable 26"
ARO, Group 4 - CEA 40 Known Inoperable 2.61
ARO, Group 4 ~ CEA 41 Known Inoperable 2.61
ARQ, Group 3 - CEA 2 Known inoperable 2.70
ARQO, Group 3 - CEA 3 Knowi: Inoperahie 278

ARO, Group 3 -~ CEA 4 Known Inoperatie

ARO, Group 3 - CEA 5 Known inoperabie

ARQO, Group 2 = CEA 22 Known inoperable
ARO, Group 2 ~ CEA 23 Known Inoperable
ARQ, Group 2 -~ CEA 24 Known Inoperable
ARQ, Group 2 -~ CEA 25 Knowr: Inoperable
ARQO, Group 2 - CEA 26 Known Inoperable
ARQ, Group 2 -~ CEA 27 Known Inoperzble
ARQ, Group 2 ~ CEA 28 Knuwn Inoperable
ARQ, Group 2 ~ CEA 28 Known Inoperable
ARC Group 1 = CEA 6 Known inoperable

ARQ, Group 1 = CEA 8 Known {7 operable

ARQ. Group 1 = CEA 10 Known inoperable
ARQ, Group 1 —= CEA 12 Known inoperable
ARQ. Group B ~ CEA 14 Known Inoperable
ARD, Group B ~ CEA 15 Known Inoperable
ARQ, Group B ~ CEA 16 Known inoperable
ARQ, Group B - CEA 17 Known Inoperabie
ARQO, Group A -~ CEA 30 Known Inoperable
ARQO, Group A -~ CEA 31 Known inoperabie
ARD, Group A -~ CEA 32 Known Inoperable
ARO. Group A - CEA 33 Known Inoperabie
ARO, Group A -~ CEA 34 Known Inoperabie
ARQ, Group A = CEA 3% Known inoperable
ARQ. Group A - CEA 36 Known Inoperable
ARQ, Group A ~ CEA 37 Known Inoperable

BORR835885288088R838388

MM UMOOoOOOoONODNONOEYMO

-l il e il i

BRNVORREEVERERRNIRINRRNNORNRNRRRPRRNOD -
mOrenoonoonnonoonin

WRRNWLNNLLWLLWLRRRRWLRRDLGLGRPDGRPD DT
WHDWONNWWWWL NI AD ANAB DB I IDd S

il ‘oall- il
(T I W NG R s

* Inoperable CEA is assumed to be “stuck out”. All groups not specttically i.senec are
assumed 1o be 100% withdrawn
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Figure I.B.2.a
4 .
Cycle 14 Sequential Rod Worth vs.
Sa
Rod Position at 0 MWD/MTU
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Figure i.B.2.b

Cycle 14 Sequential Rod Worth vs.
Rod Position at 7,000 MWD, MTU

340

3.20

300

2.80

<80

240

2.20

2.00

1.80

1.60

1.40

1.20

1.00

0.80

0.60

0 40

0.20

0.00

Groups 14

187~

e el <

W

SRR EERERESS RARE ARA yrrbyrvirvrlrrrfyerfyrrjrrrfovepryn ATy

ETEETEREESR SRS SRS B ISR ESEEEEEREE S L.LI‘LLJ ANENENR FE NS SRERSES R AN TR RE N

I

1

o

26 50 78 100 126

AR BS SRR
)

| S | 11 l! i '
0 25 S0 75 100 126

Bank 1 |
0

| i SRR Bgak 340 : :
28 50 75 100 125 0 2% 50 7% 100 126
Bank 2 Barx 4

Rod Fastion (Incnes Withdrawn)

OF

340
320
300
2.80
2.60
240
2.20
2.00
1.80
1.80
140
1.20
100

080

40

8 4



FORT ZALKOUN STATION 2
TECHNICAL DATA BOOK SAGE 29 OF

Sequential Rod Worth (% Ap)

Figure 11.B.2.2

Cycle .14 Seguential Rod Worth vs.
Rod Position at 15,000 MWD/MTU
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Cycle 14 Group 4 Integral Rod Worth
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Figure 1 B3 b

Cycle 14 Group 4 Integral Rod Worth
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Cycle 14 Excess Reactivity vs Burnup >
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Figure H L 2.C

Cycle 14 Total Power Defect vs Power
(11,00¢ to 15,000 MWD/MTU )
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Figure I (

Cycle 14 Moderator Temperature Coefficient vs Burnup

(ARO, HFP, Equifibrium Xenon)
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U. §. NUCLEAR REGULATORY COMMISSION
SITE SPECIFIC EYAMINATION
SENIOR OPERATCR LICENSE
REGION 4

CANDIDATE'S NAME:

FACILITY: FT. Calhoun

KREACTOR TYPE: PWR -CE

DATE ADMINISTERED: 97/06/22

INSTRUCTIONS TO CANDIDATE:

Use the answer sheets provided to document your answers. Staple chis covecs
gheet on top of the answer sheets. Pcints for each guestion are indicated in
rentheses after the guestion. The passing grade reguires a final grade of
at least 80%. Examination papers will be picked up Zour (4) hours after the

examination starts.

CANDIDATE'S
TEST VALUE SCORF %
9. ro
| 20200 nve % TOTALS
i FINAL GRADE

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

Candidate'’s Signature
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examination questions, examination aids and answer sheets. 1In addition,
turn in all scrap paper.

. Ensure all information you wish to have evaluated as part of your answer is

on your answer sheet. Scrap paper will be disposed of immediately following
the examination.
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area (EXAMINER WILL DEFINE THE AREA). If you are found in ‘his area while
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. QUESTION: 001 (1.00)

" A 22 year-old licensed male reactor Operator has the following
.~ exposure history:

ﬂi - Current quarterly whole body dose: 250 mrem
Al - Current yearly whole body dose: 4.5 rem
il - Current lifetime who.« bcdy dose (in=tluuing current
¥ quarter): 1..25 rem
Assuming hic exposure is properly documented, what is the MAXIMINM
ADDITIONAL whole body exposure this operatcr can receive THIS
AUARTER and still comply with 10 CFR 207
a 500 mrem
b. 750 mrem
s 1000 mrem

d. 1250 mrem

QUESTION: 0C2 (1.00)

3 A Reactor Operator has worked the following hours on the dates
% indicated:

DALT HOURS WORKED

05/11/92 0800 through 2000

; 0s8/12/92 - 0800 through 1800
. 05/13/%82 - 0800 through 2200
; 05/14/92 - 0800 through 2000
¥ 05/15/9%92 . 0800 through 1600

05/16/22 - 0800 through 2000
05/17/92 * 0800 through 2200

On which o the above dates ¢id this operator FliST wviclate thne
overtime 7’ .- Jirements? (8.0. G-52-7 Plant Staff Wcrking Hours,
is attacr' = fnr your reference.)

SOR e Sy R | A il e

a. 05/12/92

b. 05/14/92

0

08/16/92

S i T e =

d. 05/17/92
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QUESTION: 005 (1,00}

Which one of the individuals below is NOT permitted to operate
reactor controls under the instruction or supervision of a

licensgsd operator?

Equipment Operator Nuclear enrolled in a current
license training course to obtain an cperator license,

A licensed reactor operator who recently failed an NRC
administered Senior Reactor Operatcr upgrade
examination.

A licensed reactor operator whose license has become
inactive per the reguirements of 10CFRSS.

Individual enrclled in a current license training
course to cbtain an imstructor certification,

QUESTION: 006 (1.00)

Which one of the following describes the minimum watchstanding
requirements in order to maintain an "Active® license per 10 CFR

$5.53,

a.

b.

"Conditions of Licenses?"

Two & hour shifts or one 12 hour shift per calendar
month.

One 8 hour shift or one 12 hour shift per calendar
month.

Seven 8 hour shifts or five 12 hour shifts per calendar
qua ter.

Six 8 hour shifts or four 12 hour shifts per calendar
guarter.
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“ QUESTION: 007 (1.00)

MULTIPLE CHOICE

When RCS tempeérature is greater than 400 degrees F, a minimum of
, individuals are regquired for Containment entry.

a. Two

b. Three
¥ Four
d. Five

QUESTION: 0C&  (1.00)

If an operator must perform an action or manipulation which is
only done infrequently, the operator is reguired to review the
procedure prior to starting the task or to uee a copy of the
procedure to perform the required actions. In accordance with
Standing Order 80-0-1, "Conduct Of Operations", INFREQUENTLY 18
defined as which one of the following?

a. Less freguent than once every 3 days.
b. Less freguent than cnce every 7 days.
s Less frequent than once every two weeks.

. & Legs frequent than once every month.

Page 10
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| QUESTION: 013 (1,00

Which of the following control functions or interlocks are
provided by the Secondary CEA Position Tndication System
[SCEAPIS)?

(=T 1

a. Rod Block, Upper Electrical Limit, and Lower Electrical
Limit. |

= b. Rod withdrawal Prohibit, Regulating Group Withdrawal
] Prohibit, and Shutdown Group Insertior Permissive.

c. Rod Block, Regulating Group Withdrawa! Prohibit, and
Shutdown Group Insertion Permissive.

i
|
d. Rod Withdrawal Frohibit, Rod Rundown, and Control Rod §

Segquencing. |

QUESTION: 014 (1.00) |
- If RCS flow is reading 76 cn the meter located on CB-3 in the :
Control Room, which of the following are the units of measurement :
that are being indicated on this meter?
a. Flow rate in pounds mass per hour [lbm/hr].
b. Flow rate in gallons per misute (gpm!. :
& Flow rate as a percent of full flow [%].

d. Differential pressure acr>ss the Steam Generator in
pounds per square inch differential ([psid].







!-_ QUESTION: 017 (1.00)

; Which of the following describes the dperation of the VCT Ou let
: Yaéslzlgcgizlﬂ'Z} and the Charging Pumps Suction To SIRWT Vaive
Cv-218-3) 7%

a, When VCT level a. sensed by LT-219 decreases to &% or
legss, both LCV-218-2 and LCV-218-3 receive a close

signal.

b. When VCT level as sensed by LCS-218 decreases to 3.2%
or less, LCV-218-2 and LCV-218-3 both receive an open
signal.

L
!
:
1
)
i
i
:
.
;
:
!
i
]
F

G A Safetv Injection Actuation Signal will open LCV-218-3
and LCV-218-2 will remain open.

d. A Satety Injection Actuation Signal will close LCV-21E-
2 and LCV-218-3 will remain closed,

QUFsSTION: 018 (1.00)

In the event of a large break LOCA, which ONE of the following
relays MUST actuate to automatically open the CCW Heat Exchanger
inlet and outlet valves?

SIAS auxiliary relays.

CSAS lockout relays.

e. PPLS lockout relays.

S U Ul Ml g SRl ey ol e L PSSR FSOCSe Sp sl he il Tl e AR
i - E
o
- -

d. CPHS lockou. relays.
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"

QUESTION: 022 (1.00)

! With the plant at 100% reactor power, which of the following
describec the operation of the Condensatc Recirculation Valve
[FCV-1172] and its effect on plant Operations? Assume no
operatol action.

a. FCV-1172 fails open on a loss of air, which could
result in a plant trip.

b. FCV-1172 fails closed on less of air, which could :
resul. in a plant trip.

c. FCV-1172 faila open on a loss of air, but the backup
recirculation path will maintain the plant on line.

! d. FCV-1172 fails closed on loes of air, but a plant trip
; is avoided since interlocks will cause the Condensate
| Makeup Valve 'LCV-1190] to also close.

QUESTION: 023 (1.00)

1f a main feed pump motor has tripped due to phase differential,
which of the following describes how the trip condition is

|
| cleared?
| a. Take the Control Room switch on CB-1 to the "CFF"
a (green flag) position. ‘
lt b. The phase differential reset flag at the breaksr must ‘
| be manually reset.

e, The phase differential trip will automatically reset

when the condition causing the trip has cleared.
4. The lock-out relay on Control Room panel AI-12 must be

manually reset.
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QUESTION: 024 (1.00)

The LOCAL/REMOTE switch on AI-179 is in the LOCAL position.
Which of the following describes the response of the Auxiliary
Feedwater System to an AFAS initiation?

a. AFW Control valives [HCV-1107A & 1108A) will open, but
will not clorse when $/G level is vestored to €60% WR,

b. Only the Turbine Driven AFW Pump FW-10 will start.
- Cnly the Motor Driven AFW Pump FW-6 will start.

d. Zoth AFW Pumps will start and all four AFW Control
Valves [HCV-1107A,B & 1108A,B] will open.

QUESTION: 028 (1.00)

Which of the following automatic actions will occur if a high
radiation alarm is actuated on RM-055 or RM-0S55A?

a. Overboard Discharge Flow Control Valves [HCV-691 & 692)
will close and the Monitor Tank Pumps trip.

b. High Radiation alarm on AI-100 actuates and Monitor
Tank Inlet Valves [HCV-672 & 678) close.

C. Reactor Coclant Drain Tank Pumps stop and Overboard
Discharge Flow Control Valves [HCV-691 & 652] close.

d. Monitor Tank Inlet Valves [HCV-672 & 678] close and
Monitor Tank Pumps trip.
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. QURSTION: 026 (1.00)

The Gas Decay Tank is being released via the plant stack when
Ventilation Air Particulate Monitor (RM-61) "FLOW FAULT" light

| actuates and the gas release is terminated. With RM-61 out of
. service, the gas release may be resumed under which ONE of the
~ following conditions?
i

occur?

b.

b.

If both the Ventilation Iodine Monitor [RM-60] and the
Ventilation Gas Monitor [RM-62) are in service.

If Containment Air Particle Monitor [RM-50] is in
service.

After reducing gaseous flow discharge rate by at least
30 SCFH.

After RM-50 and RM-51 are aligned to monitor the stack
and actuation setpoints have been reset

QUESTION: 027 1.00)

If the "B" Steam Generator Blowdown Monitor [RM-54B] alarms high,
which of the following describes the automatic actions that will

Blowdown and blowdown sample flow from ornly the "B" 8/G
will isolate.

Blowdown and blowdown sample flow from both the "A" and
*B" 8/Gs will isolate.

Only the §/G Blowdown Quteide Containment Isolation
Valves [HCV-1387B and 1388B]) will close.

Blowdown Sample Discharge Valve [HCV-2508] diverts the
discharge flow path from the raw water system to the
radicactive waste disposal system.

R P T E————— = . —— - . Nyye—— e — e RSN T e T~ N



Page 20

‘ o
' QUESTION: 028 (1.00)

. Which type of detector is used in most of the plant Area
~ Radiation Monitors?

ih_ a. G-M detectors. |
%3, b. lIon Chamber detectors. 5
4 Beta Scintillation detectors, |
Eﬂ} d. Sodium lodide detectors. ;

QUESTION: 02% (1.00)
In the event of an accident, noncondensible gases can be vented
from the reactor vessel head using the Reactor Coolant Gas Vent
System [RCGVS]. Which ONE of the following describes the flow
path for the venied gases?
. Vented to the Pressurizer Quench Tank only.
b. Vented to the Reactor Coolant Drain Tank only.

¢. Vented to the Pressurizer Quench Tank or the Reactor |
Coclant Drain Tank. |

d. vVented to the Pressurizer Quench Tank or Containment
Atmosphere. |

Which of the following correctly describes the power source for i
LFSI Pump SI-1B?

l QUESTION: 030 (1.00)
a 4160V Bus 1A3 with normal supply from 161 KV power.
b, 4160V Bus 1A4 with normal supply from 161 KV power.
4160V Bus 1A3 with normal supply from 22 KV power.

4160V Bus 1A4 with normal suppiy from 22 KV power. |
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.

| QUESTION: 031 (1.00)
!

In the event of a loss of pcwer, which ONE of the following will
PREVENT the Diesel Cvnerator breakers from autcmatically closing
on their respective 41¢0V buses?

X a. The LPSI pump handswitches are in the AFTER START

position.
8 b. The Raw Water punp circuit breaker is closed.
c. The LPSI pump 6% permissive switches on the switchgear

g
i are NOT in the PERMISSIVE [green flag] position.
| 4. A Recirculation Actuation Signal [RAS) is present and

the LPSI pump recirc override keyswitches are in the
OVERRIDE position.

QUESTION: 032 (1.00)

e W e

Given the following conditions:

Pressurizer Level Selector Switch --- selected to cnannel X
Pressurizer Level Channel Defeat Switch --- selected to
channel X/Y

If Pressurizer lLevel Sigma Meter LIC-101X fails LOW, which of the
following describes how the Pressurizer Level Control System will
respond if no operator action is taken?

a. PRESSURIZER LEVEL HI-LO CHANNEL X annunciator alarms
and all standby charging pumps start,

R O s N T VUL WU U SR PR R SRR W N S T — -

b. Letdown flow decreases to minimum flow and both standby
charging pumps start.

¥ All pressurizer heaters deenergize and the PRESSURIZER
LEVEL LO-LO annunciator alarms.

- T —wa i Tmbln "B

a, Only PRESSURIZER LEVEL LO-LO annunciator alarms.
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QUESTION: 033 (1.00)

Key lock switch HC-102-1 for Power Operated Relief Valve (PCV-
102-1) has been taken to the OPEN position on CB-1/2/3 and the
RED indicating light is ON. Which ONE of the following describes
how the indicating light circuit is activated?

a. Movement of the sclenoid plunger actuates a limit
switch.

b. Movement of the pilot valve lever actuates a limit
switeh.

c. Contacts in the key lock switch actuate the indicating
circuit,

d. Accustic monitors sense flow ncoise and actuate the

indicating circuit.

QUESTION: 034 (1.00)

I1f the manual trip pushbutton on CB-4 is the only triv pushbutton
actuated, which of the following describes the response of the
Reactor Protective System?

a. Opens contacts in the M coil circuit causing two of
four RPS breakers to trip on undervoltage.

b. Cpens contacts in the M coil circuit causing all four
RPS breakers to trip on undervoltage.

. Opens contacts in the M coil circyit causing all four
clutch power supplies to deenergize.

d. Contacts in the RPS breakers undervoltage trip circuits
open and trip all four RPS breakers.
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QUESTION: 035 (1.00)

Which of the following Fngineered Safeguards signals will
automatically close Hydrogen Purge Dampers HCV-881 and HCOV-8827

a Ventilation Isolation Actuation Signal {VIAS].
b. Pressurizer Pressure Low Signal [PPL3).
& Containment Spray Arcuation Signal [CSAS).

d. Containment Radiation High Signal [CRHS).

QUESTION: 036 (1.00)

Which of the following describes the operation of the Spent Fuel
Pool Cooling System (SFPCS]?

a. SFPCS pumps can be started and stopped locally or in
the Control Room, but demineralizer and filter flow can
only be read in the Control Room.

b, SFPCS pumps can be started and stopped locally or in
the Control Room, but demineralizer and filter flow can
only he read locally.

e, SFPCS pumps can only be started and stopped locally and
demineralizer and filter flow can only be read locally.

d, SFPCS pumps can only be started and stopped lacalily,

but demineralizer and filter flow can only be read in
the Control Room.

QUESTIUN: 037 (1.00)

Which ONE of the following shutdown signals remain enabled during
an emergency start of the Emergency Diesel Generator?

a. Engine overspeed
b. High water temperature
- Low lube ©il pressure

d. High crankcase pressure

Page 23
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A3

QUESTICN: 038 (1.00)

Which of the following describes parallel operation of the
Emergency Diesel Generators [EDG)?

a. Either EDG may be operated in parallel with the power
source which is supplying ite respective 1A3 or 1A4
bus.

b. The EDGs can operate in parallel only when buses 1A3
and 1A4 are ronnected by the cross tie bre:iker.

- Interlocks prevent parallel operation of EDG-1 and EDG-
2 when connected to their rerfpeccive 1A3 and 1A4 buses,

d. Only Operating Procedures prevent parallel operation of
the EDGs through the 480V buses.

QUESTION: 03% (1.00)
If a spurious trip signal causes the normal sup: y breaker for
safeguards bus 1A3 to open, which of the following is the first
action that occurs to restore power to the safeguards bus?
a. EDG-1 emergency starts and loads conto the bus.

b. The normal supply breaker performs an automatic reclose
after 0.5 secconds.

G The cross tie breaker between safeguard buses 1A3 and
1A4 automatically closes.

d. A fast transfer to the alternate power supply for bus
1A3 occurs.

—
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QUESTION: 040 (1.00!

: MULTIPLE CHOICE

The Main Steam lIsolation Valve [MSIV] disk is held in the cpen
position by (1) pressure acting against (2)
pressure trying to close the valve,

PR —

a. (1) hydraulic (2) spring
% b. (1) hydraulic (2) steam
i e, (1) pneumatic (2} epring
d. {1) npring (2) steam

QUESTION: 041 (2.00)

| The Jockey Pump used to pressurize the fire main is supplied with
water from which of the fo2llowing sources?

a. Raw water system
- Potable water system
- Screen wash system

- Intake structure bays

Y e
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~ QUEST.ON: 042 (1.00)
Shutdown cooling has been in operation for the past & hours when |
\

shutdown cooling flow as read on FIC-326 decreases to 500 gpm.
Which ONE of the following describes the plant response to this

e

§

)

)

| condition?

;J a. SDHX Bypass Valve [FCV-326] goes to the closed

a position.

;

: b. SDHX Bypass Valve [FCV-326] goes to the full open
position.

i c. Hot Leg Suction Valves [HCV-347 and 348) go to the
i closed position.
i

d. SEUTDOWN COOLING FLOW LOW alarm is the ONLY plant
response actuated.

QUESTION: 043 (1.00)
Given the following Quench Tank conditions:

- Quench Tank Pressure --- 9 psig
- Quench Tank Temperature --- 118 degrees F :
- Quench Tank Level --- 45% -

Which ONE of the following actions should be taken to restore
normal operatirg conditions in the Quench Tank in acco.dance with ;
OI-RC-6, "Pressurizer Quench Tank Normal Operation?®

I L s My L —————

a. Raise Nitrogen pressure.
D. Vent the Quencn Tank to the Vent Header.

Add Demineralized Water while draining to the RCDT.

d. Add Demineralized Water while venting to the Vent
Header.

i
|
|
| ‘
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QUESTTON: 044 (1.00)

If a Component Jooling Water/Raw Water [COW/RW) interface valve
ic NOT uandjacked shut, which ONE of the following would cause
this valve to open?

a. Primary solencid energizes; secondary solenoid
energizes.

b. Primary solenocid de-energizes; secondary solenoid de-
energizes.

e Primary solenocid de-energizes; secondary solencid
energizes,

d. Primary sclenoid energizes; secondary solenoid de-
energizes.

F

;

1

]

l

f

E

i

f

. QUESTION: 045 (1.0U)
i If one Raw Water Pump is operating and a rupture develops at the
i discharge of che pump, which of the followina describes the

! effect on pump operatiocn?

]

1 a. Total dynamic head decreases and flow increases.

E b. Total dynamic head increases and fluw increases.

‘ & Total dynamic head decreases and flow decreases.

d. Total dynamic head increases and flow decreases,

PP ——



. SENIOR REACTOR OPERATOR

]

I'.i" r

i QUESTION: 046 (1.00)
]

h With the plant at 80% power, which one of the following indicates
. a cond. cion regquiring emergency boration according to AQP-3
i {Emergency Boration)?

a.

T-cold is decreasing; HCV-1040 (Atmosphere Steam Dump)
won't close

Loss of Primary CEA Position Indication system
Receipt of a ROD POSITION DEVIATION LOW-LOW LIMIT alarm

Group 4 CEAs 15 inches below power dependent insertion
limit

QUESTION: 047 (1.00)

] Which one of the following process radiation moniters, if

alarm?
a.

| b.

bl by “aa_ak o

R e S oy ¢ e’ paal T -

— b ok A e b

ll_ua-e-r T NN R SIS ———

alarming, will NOT cause a PROCESS RADIATION HIGH OR TROUBLE

Condenser Off-gas (RM-057)
Containment Air Particulate (RM-050)
Component Cooling Water (RM-053)

Waste Disposal Liquid Effluent (RM-055A)

Page 28



. QUESTION: 048 (1.00)

Given the following plant conditions with a leaking pressurizer
POKV:

Pressurizer pressure 1200 psia
Quench tank pressure 5 psig

- Quench tank temperature 90 F.
Reactor is shutdown

s p—
{ g
-

P

+

Assume ambient heat losses are negligible and the guality of the
gteam in the pressurizer steam space is 100%.

Which one of the following PORV downstream temperatures would
result from the leaking pressurizer PORV?

T e e ek T o
n W g | i B .

a. 228 F
b. 258 F
c. 288 F
4, 318 F

Page 29
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QUESTION: 049 (2.00)

The reactor is operating at full power conditions when a complete
logs of instrument air header pressure occurs. Match each valve
in Column A with the IMMEDIATE position/condition in Column B

caused by the loss of air pressure. (0.5 each)

E {Numbers from column B may be used once, more than once, Or not
' at all, but only a single answer may occupy =ach answer space.)

)
| Column A Column B
i (COMPONENT) (CONDITION/POSITION)
' a. AFW Containment Isoclation valves 1. Fail as is/flow
, (HCV-1107A/8A) cannot change
l b. CCW to RCP Sea) & * ~ Oil Coolers 2. Fail closed/flow
| (HCV-438B) stopped
. ¢. Letdown Flow Contreol Valves 3, Fail open/flow
: (LCV-101-1/2) maximum
d. RCP Contreclled Bleed-Off to VCT 4. No immediace
(HCV-241) effect/system
functions

b normally
l
|
|

QUESTION: 050 (1.00)

v Which one of the following events is covered by AOP-8 (Fuel
Handling Incident)?

a. A new fuel assembly is dropped while being loaded into
the fuel elevator.

b. The reactor goes critical while an irradiated fuel
assembly is being relcaded intec the core.

c. A spent fuel assembly is damaged while being inserted
into the spent fuel pool rack.

a. Water level in the refueling cavity starts dropping
rapidly during refueling operations,
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' QUESTION: 051 (2.00)
~ The unit ie operating at full power. Match each of the following

RCP seal pressure (psia) conditions in column A to the applicable
seal status in column B. (0.5 each)

{Numbers in column B may be used once, more than once, or not at
all, but only a single answer may occupy each answer space.)

Column A Column B
{PRESSURE CONDITIONS - PSIA) {SEAL STATUS)

MIDDLE UPPER
RCS SEAL SEAL VCT

__ | a. 2100 2050 2000 - S0 1. Normal

e b, 2100 2080 1050 40 2. Lower Seal Failure
—— B 2300 10580 50 4. 3, Middle Seal Failure
- d. 2100 -1060 1030 45 4. Upper Seal Failure

5§, Lower anu Middle Seal
Failure

6. Middle and Upper Seal
Failure
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' QUESTION: 052 (1.00)

fw,fGivcn the following plant conditions:

R e — T S e B T T
L e R L] - | L ol i

Small break LOC? has occurred

Pressurizer pressure is stable at 1400 psia
Containment temperature is 187 ¥

Actual pressurizer level s 50%

Ll L . E

Select the combination below t! t fills in the following bl .nks.
The low pressurizer pressure tende to make the indicated
pressurizer level __ (1) than actual; the high cuntainment
temperature tends to make the indicated pressurizer level _ (2)
than actual.

a. (1) Lower; (2) Lower

b. (1) Lower; (2) Higher

-3 (1) Higher; (2) Lower

d. (1) Higher; (2) Higher

QUESTION: 053 (1.00)

Conditions have occurred such that the 13.8KV/480V transformer
must supply 480V Bus 1B3C. Which of the fcllowing states the
actions necessary to connect the 13.8KV source to 480V Bus 1B3C
using breaker 1B3C-47

a. Lockout relay 86/1B3C must be reset and Bus 1B3C must
be stripped of all 1.ads before breaker 1R3C-4 can be
closed.

b. Normal supply breaker 1B-3C to Bus 1B3C must be opened
and breaker 1B3C-4 must be closed.

P Normal supvly breaker 1B-3C to Bus 1B37 must be opened
and racked out before breaker 1B3C-4 can be closed.

d. Lockout relay 86/1B3C must be reset for the autoclosure
circ. 't teo close breaker 1B3C-4 when no voltage is
sense ' on Bus 1B3iC.

Page 32
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 QUESTION: 054 (1.00)

Which of the following statements is correct concerning the
relative value of the Shutdown Margin (SDM) after a reactor trip
from 1% equilibrium power versus from 100% eguilibrium power?

(Assume pre-trip CEA positions are the same for both cases, and
NO post-trip operator actions are taken which would affect SDM,)

a. The greater SDM would exist after the 1% power trip
b. The greater SDM would exist after the 100% power trip
c. The SDM would be the same for both trips

4. After 72 hours (Xenon-free) both SDMs would be the same

QUESTION: 055 (1.00)

If RCS pressure drops below steam generator pressure during a
loss of coolant accident, it indicates that:

a, The ECCS flow is inal'ejuate to remove decay heat.
b. The main steam isclatiun valves hav2 been closed.
e The break flow is removing all core decay heat.

. Heat removal by zefliux boiling is taking place.
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QUESTION: 061 (1.00)

Which of the following describes the automatic action(s) that
result (s’ from a HIGH ACTIVITY alarm on RM.-057 (Condenser Off-

Gas)?

a. Off-gas diverts through VA-82 (Jontainment H2 Purge
Filter), AND RCV-878 (éth stage extraction to Aux
Steam) closes.

b. Off-gas diverts through VA-82 (Containment H2 Purge
Filter).

g RCV-978 (éth stage extraction to Aux Steam) closes.

d. NO automatic acticen(s) result., ALL reguired actioni(s)
are MANUAL manipulations.

QUESTION: 062 (1.00)

Which of the follewing parameter trends is INCONSISTENT with the
indications expected for a void in the RCS during natural
circulation rooling?

a. RCS pressure is remaining steauy near 800 psia while
Aux Spray is flowing to the pressurizer.

b, RCS pressure is remaining steady near 800 psia while
RVIMS indicates B3% with slowly decreasing pressurizer
level.

i Pressurizer level decreases ravnidly from 30% to 5%
while the RCS is depressurized with Aux Spray.

4. Pressurizer level increases rapidly from 5% to 30%
while Aux Spray is flowing to the pressurizer,
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QUESTION: 063 (1.00)
If 8G water level drope to 208 (Narrow Range) after a rsactor
trip, which of the following is the preferred method of feediny
that 8C with AFW to minimize the possibility of water hammer?
a Via AFW nozzles using Fw-6 full flow
b. Via AFW nozzles at 150 gpm
e. Via Feed Ring using FW-& full flow

d. Via reed lling at 150 gpm

QUESTION: 064 (1.00)
Current plant conditions:

T.ae reactor has been tripped
All RCPs were tripped 30 minutes ago

T-hot is steady at 540 degrees 7
Which of the following RCS parameters indicates that inadeguate
core cooling/inadeguate natural circulation flow exists for the
above conditions?

T-cold is 510 degrees F and stnady.

a.
b. T-cold is 505 degrees F and decreasing.

8]

CET average is 545 degrees F and steady.

(o5

Pregsure is 1100 psia and decreasing.
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QUESTION: 065 (i.00)
Given the foilowing plant condations:

100% reactor power

Boron concentration = 77% ppm

CEAs in all groupse are fully withdrawn
- Current burpup = 1000 MWL/MTU
- CEA 40 in Group 4 has been determined to be stuck out (NOT
trippable) .

Which of the following is the Total Instanta..eous Jhutdown Margin
for the conditions given above? (Refeiences are provided)

3 + 2.26 %
b. - 4.34 %
¢ -~ 4,78 %
d. « 5.12 %

QUESTION: 066 (2.00)

For each automatic action in ¢columr A, select the main condenser
vacuum setpoint at which the action should occur from column B,
{0.% each)

{(Numbers in column B may be usel once, more than once, Or not at
all, but orly a single number may occupy each answer space.)

Column A Column %
(AUTOMATIC ACTIONS) (VACUUM RETPOINTS)
a. Turbine Trip 1. 25 inches Hg
b, Steam dump and bypass valves 2. 23.8% inches Hg
disahled

3, 231.35 inches Hg
¢. Standby vacuum pump starts

4. 20.5 inches Hg
d. EXHAUST PRESSURE HI alarm

5. 1% inches Hg

6. 10 inches Hg
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UBSTION: 069 (1.00)

Which of the following states the EOP-3 recovery actions required
specifically for a LOCA outside containment (interfacing system
LOCA] that has cccurred while the plant was operating at full

power?

a.

b.

Isolate letdown, RCS sampling, and shutdown c¢ooling.

tnitiate RAS in advance of STLS to conserve SIRWT
inventosy.

Drain all 8I Tanke to RC Drain Tank to reduce tank
pressures to less than 100 psig.

Use Atmospheric Dump Valve instead of Turbine Bypass
Valves for plant cooldown.

QUESTION: 070 (1.00)

If two (2) power range safety channels becume erratic while the
reactor is at 80% power, and a reactor trip does NOT occur, which
of the following is required? (Other power range safety channels
are operating properly.)

a.

b.

Manually trip the reactor and enter EOF-00,

Within an hour place associated trip units (TUs) on one
affected channe' in bypass and associated TUs on the
ot:o: c?lnnol in the tripped position; reduce power to
70% or le~s,

within an hour reduce power t¢ lese than or equal to
15% and then trip the reactor and enter ECP-0O0,

Within an hour place agsociated trip units on both of
the atfected channels in bypass; reduce power to 70% or
iless.

Fage 40
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QUESTION: 076 (1.00)
While walking through ihe Auxiliary Building, the Fire Watch
Patrol discovere that a fire barrier is inoperable. The Fire

Watch Patrol is required to report this discrepancy to which ONE
of the following?

|

|

|

' #

l a. Security Supervisor
i b. Security Roving Patrol

; & Shift Supervisor

: d. Equipment Operator Nuclear Auxiliary
 QUESTION: 077 (1.00)

l If a woman operatcr declares that she is pregnant and she has |

already received 600 mrem since conception, which of the 4
following exposure limite apply for the remainder of her

pregnancy?
a. No further exposure [0 mrem).
| b. & mrem
| (8 25 mrem
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QUESTION: 040 (1,00
Which ONE of the tollowing is the source of electrical power for
n

the Primary CEA Position

dication System Synchros?

120 VAC Instrument Buses AI-40A or B and AI-40C or D,
through manual bus selector switches and 48 VDC power
supplies,

125 VDC bus #2, through 120 volt, 400 hertz inverter,

120 VAC instrument Bus AI-42A, through a § VDC power
supply.

480 VAC MCC 3Bl or 4Al, through 480V/120V transformers
and a manual selector switch,

QUESTION: 081 (1.00)

Pressurizer Pressure Transmitter PT-... provides an .nput to
which ONE of the following?

a.

b.

Engineered Safeguards to generate the Pressurizer
Pressure lLow Signal [PPLS].

Auxiliary Peed Actuation System [AFAS] cabinets for use
by the Diverpe Scram System.

Reactor Protective System (RPS] for input to the high
pressurizer pressure trip.

Fzactor Protective System [RPS) for input to the TM/LP
trip.
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082 (1.00)

During operations, if containment entry is regquired then
iscr and which ONE of the following must approve?

a. Radiation
Supervisor

tection Supervisor OR Operationa

b. Radiation Protection
Supervisor

rvisor AND Operations

- Plant Manager OR Chemistry and R tion Protection

Supervisor

d. Piant Manager AND Chemistry and Radiation Pre
Supervisor

QUESTION: 083 (1.00)

Service air ic used on the Refueling Machine to operate which of
the following components?

a. The spreader, the hoist, the Dillon Loaa Cylinder, and
the mast rotator.

b. The spreader, the mast rotator, and the camera tilt
mechanism.

e. The spreader, the grapple activator, and the mast
detent.

d. The mast bumper air cylinder, the mast rotator, and the
grapple activator.

Page 4¢
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»

QUESTION: 084 (1.00)

Which one of the following describes the regponse of the Chemical
and Volure Control System (CVCS) to a Bafety Injection Actuation
Signal (SIAS)?

a. Both BA pumps s.art; VCT outlet valve (LCV-218-2)
closes; and letdown pressure control valve (PCV-210)
closes.

b, VCT outlet valve (LCV-218-2) closes; letdown isolation
valve (HCV-204) closes; and letdown flow control valves
(LCV-101-1/2) close.

€. BA pump recirc valves (HCV-257 and HCV-264) close; VCT
makeup stop valve (HCV-289%) closes; and letdown flow
control valves (LCV-101-1/2) close,

d. Both BA pumps start; VCT makeup stop valve (HCV-26€3)

¢closes; and BA pump recirc valves (HCV-257 and HCV-264)
close.

QUESTION: 085 (1.00)

Which signals will provide a direct automatic trip to a running
Steam Generator Feed Pump during full power operations?

a. Phase differential relay tuip and loss of all
heater drain pumps

b. Logs of all condensate pumps and phase
differential relay trip

¢, Lube oil pressure at 6 psig and loss of two
condensate pumps

. Cvercurrent at 200 percent of rated full load
and lube oil pressure at & psig
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QUESTION: 086 (1.00)

During a plant cooldown from the Alternate Shutdown Panel,
Section IIl of AOP-6 (Fire Emergency) requires the TSC and I&C
Department to coc linate monitoring a parameter via its
containment penetration.

Which of the following is the parameter that is monitored using
this method?

a. Containment temperature
b. RCS wide range temperature
P RCS wide range pressure

d. Reactor vessel head temperature

QUESTION: 087 (1.00)
The reactor has just tripped from 100% power. Which one of the
following states the approximate time after the trip at which the
NIS WR extended range circuit will automatically energize?
a. 6 minutes
b. 12 minutes
24 minutes

a. 48 minutes

M S S T T (R ST IR SV TR
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QUESTION: 088 (2.00)

MATCH the operator actions in Column A to the ghift position in
Column B designated in AOP-é (Fire Emergency) to perform the
activn for a control room evacuation. (0.5 each) 5

(Numbers in column B may be used once, more than once, or not at
all, but only a single answver may occupy each answer space.)

|
Column A Column B :
{OPERATOR ACTION) (SHIFT POSITION) :
1
gy ™ Establish boration flowpath 1. 88 |
2. LSO i

. b. Open roll-up doors in east 3. STA
switchgear room, 4. EONA :
5. EONT :
sty - F Establish control at AI-179. 6. AON |
7. Communicator .
e il Isclate EDG 2 from Control Room 8. Licensed |
Operator 5

QUESTION: 089% (1.00)
Conditione have occurred such that the 13.8KV/480V transformer :
must supply 460V Bus 1B3C. The maximum total amperage allowed
for the loads on Bus 1BiC is:
a. 300 amps
b. €00 amps
¢. 1000 amps

d. 1500 amps
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QUESTIUN:

P90 (1.00)

Which of the ..llowing conditions would prevent electrical
cperation ¢f disconnect switch DS-T17?

a.
b.

Cs

d.

QUESTION:

AOP-01,

QUESTION:

Generator output breaker 3451-4 being OPEN
I1sophase bus duct cooling fan A being OFF
Generator field breaker 41E/GLF being CLOSED

One turbine control valve being CPEN

081 (1.00)

"Acts of Nature," is implemented when:

A tornado is sighted in the MAPP system area.
A tornado warning is issued for the plant area.
A high winds alert is issued for the MAPP system area.

Sustained wind speeds exceed 40 mph in the plant area.

092 (1.00)

Which of the following lists the automatic actuations that occur
in the Instrument Air System on decreasing air pressure?

a.

PCV-1752 (Dryer Bypass Valve) opens at 78 psig and PCV-

1753 (Service Air System Shutoff Valve) opens at 80
p8ig.

PCV-1782 opens at 78 psig and PCV-1753 closes at B0
psig.
PCV-1752 closes at 80 psig and PCV-1753 opens at 78
psig.

PCV-1752 closes at BC psig and PCV-1753 closes at 78
peig.
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QUESTION: 0%3 (1.00)

Which of ihe following is the basis for the Technical
lroeitscation requirement to reduce T-avg below 536 degrees F
: :gi? é hours when RCS activity exceeds 60 uc/gm DOSE EQUIVALENT

a. Prevents the dissolution of figsion products into the
reactor coolant.

b. Increases reliability of the data collected for
determination of actual icdine activity level.

e, Prevents release of radiocactivity if a steam generatsr
tube should concurrently rupture.

d. Increases coolant density and resultant self shielding
thereby reducing on-site exposure.

QUESTION: 0%4 (2.00)

Match the type of long-term RCS leakage in column A with the
associated Technical Specifications (T8) limit in column B.
[0.5 each)

(The numbers i column B may be used once, more than once, or nct
at all and only one number may occupy each answer space.)

COLUMN A COLUMN B
(RCS LEAKAGE) (TECH SPEC LIMIT)

Possible pressurizer heater weld leak i. 0.3 gpm

Confirmed pressurizer safety valve <. 1 gpm
seat leakage
3. 2 gpm
c. Total 8/G tube leakage
R 4. 5 gpm
é. RCP seal controlled bleedoff
§. 10 gpm

6. No T8 limit

e e e o e e e e e i e — R R—————
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QUESTION: 085 (1.00)

During a design basis LOCA, how will the onset of voiding in the
downcomer region of the i1eactor vessel affect the indication of
the excore (wiie-range) nuclear instrumentation?

Indicat.d flux level will decrease because the
decreased coclant density will cause !egs fast neutron
thermalization.

Indicated flux level will increase because the
decreased coolant density will allow more neutron
leakage.

Indicated flux level will decrease because the void
will displace boron from the downcomer into the core
causing a negative reactivity efiect.

Indicated fiux level will increase because the
decreased conlant dersity will cause a positive
reactivity effect in a partially voided core.

QUESTION: 096 (1.00)

Which of the fcllowing explains the cause of the sgharp increase
in reactor coclant icdine radicactivity noted while increasing
plant power?

b.

lodine is normnll{ contained within the fuel pins but
escapes via pinhole leaks during a power increase.

Iodine is released from the burnable poiscon pins
because the rate of neutron absorption increases during
a power increase,

Iodine is a daughter product of xenon which increases
during a power increase.

Iodine is released from the CVCS demineralizers due to
the influx of crud during a power increase.

[etwsvresns END OF EXAMINATION ttseravtnt
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ANSWER: 001 (1.00)

b.
REFERENCE :
10 CFR 20, para. 20.101
Both
(2.8/3.4]
194001K103 .. [KA'8)

ANSWER : o2 {1.00)

b.

REFERENCE:

Fort Calho.n Staticn 8.0. G-52-2

Both
(2.5/3.4]

194001A103 .«(KA'S)

ANSWER : 003 (1.00)

B
REFERICNCE -
¥ort Calhoun Station IHB: Lesson Plan 7-53-2, p.7
SRO Only
13.1/3.4]
194001A115 .+ (KA'8)

 ANSWER: 004 (1.00)

a.

Page §3
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_ BEMIOR RRACTOR OPERATOR

REFERENCE «

< Forr Calhoun Rtarion 50-G-28, p.7 of 141

wCth
[3,%/4.2]

194002KL26 .« (KA'8)

© O BNEWRR( 005 {(1.C%)

é.

. REFLRENCR:

10CFRS5.13.8.2: 80-0-1, p. 38

4+94001A111 .. (KA'8)

Ah R: 006 (1.00)
€.

REFERENCZ:

10CFRSS .5%e

194001A103 .+ (KA'S)

ANSWER:  00Y (1.00)

a.

| REFERENCE:

- ~PFort Calhoun Station 80-0-22, p.1 of 3
.. . Ragiation Protection Procedure RP-213, p.2 of 6

~Both
{3.1/3.4)

194001K1058 «« (KA'SB)

Fage %4
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ANSWER: o0& (1,00}

4.
REFERENCE:
' Port Calhoun Station 8O-u-1, p.85 of 97
 Both
(2.7/3.9)
194001K109 . (KA’ 8)

ANSWER : 009 (1.00)

a.
REPERENCE :
Fort Calhoun Station S$0-0-1, p.58, 9, 60,
Both
12.5/3.4]
194001A103 .. (KA'8)

ANSWER: 010 (1.00)

 REFERENCE:

Fort Calhoun Station S0-01, p.#81
Both
(3.4/3.4)

194001A106 .+« (KA'8)

CANSWER: 011  (1.00)

e e T e e e o o
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d.
~ RETFERENCE:
Tachnical Bpecifications p. 6 [Definitions]
Both
(2.8/3.4]
C01000K553 .. (KA'8)

|

- SEMIOR REACTOR OPERATOR

. REFRRENCE:

Port Calhoun Station §0-0-20, p.S
Both
[3.67/3.7)
194001K101 .« (KA'8)

ANSWER : 012 (1.00)

ANSWER: 013 (1.00)
c.
REFERENCE:

Fort Calhocn Station IHB: 7-12-26, p.36
Question 3ank 1-7-26,1.8 003

Both
(2.8/3.3]

001000K602 .. (KA'B)

- ANSWuR: 014 (1.00)

- a.

Page 56
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 Systems Training Manual CVCs, p.25
-~ Both
(3.4/3.7]

004000K123 .« (KA'8)

. ANSWER: 018 (1.00)

sy a.
 REFERENCE:
Fort Calhonn Station IHB: 7-12-14, p. 37
Both
| [3.6/3.8]
013000K108 .. (KA"8)

| ANSWER: 019  (1.00)
”:“hc

REFERENCE :
' port Calhoun Station IHB: 7-12-19, p.33
~ Both
015000K604 .. (KA’ 8)

- ANSWER: 020 (1.00)
b.

page 58
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~ SENIOR REACTCR OPERATOR Page $9
Imm "ERENCE :
 Port Calhoun Station IHB: 7-12-20, p.d
~ Both
0D17020K403 . KA'8)
 ANSWER : 021 (1.00)
R 0.
I. '.I ul ‘l :
System Training Manual - Containment, p.23, 29
Both
[3.3/3.5)
0220006007 .+ (KA'8)
. ANSWER: 022 (1.00)
’4-
REFERENCE:
Systems Training Manual --- CF, p.43, 44
Both
[2.6/2.6)
056000K103 .. (KA'S8)

| ANSWER: 023 (1.00)
4.




h-‘ ma mcm OPERATOR Page &0
LB

= ;

t REFERENCE:

F Fort Calhoun Station IHB: 7-11-11. p.1%
" Exam Bank 1-7-11-11,1.2 001

y Both

: (3.1/3.1)

iz

. 059000G00% .. (KA'8)

f}-‘ ANSWER : 024 (1.00)

]

o AR

. REFERENCE:

| Fort Calhoun Station IHB: 7-11-1. p.54

Both
| {2.5/2.8)
3
|
, 061000K601 .. (KA'S)
[' ANSWER: 025 (1.00)
'Y
;‘ REFERENCE :
. Procedure OI-WDL-3, p.7 of 35
| Both
| [3.6/3.6)
5 068000A302 . (KA’ 8)

| ANSWER: 026 (1.00)
l . ﬁ»
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- SENIOR REACTOR OPERATCR

REFERENCE:
Fort Calhourn Station IHB: 7-12-3, p.S5
Both
[2.F72.8)
071000G007 .+ KA'8)

ANSWER : 027 (1.00)

¢,
REFERENCE :

Fort Calhoun Station IHB: 7-12-3, p.27

Both
[3.6/4.2)

07:000K301 «.(KA'8)

ANSWER : 028 (1.00)

b.
REFERENCE:
Fort Calhoun Station IHB: p.12, 13
Both
{2.7/3.0)
072000K501 + (KA'S)

. ANSWER: 029 (1.00)

B i e e T

Page 61

T S L e Y R LN S VU [ W g e— . L m——y



IR T —— =

. Fort Calhoun Stat‘on IHB: 7-11.20, p.110, 112
- Both

[2.9/3.2)

002000K403 «« (KA'8)

. ANBWER: 030 (1.00)

Fort Calhoun Station IHB: 7-13-2, p.7
Fort Calhoun Station IHB: 7-11-22, p.25
Both

[3.6/3.9]

006000K201 .« (KA’ &)

ANSWER : 031 (1.00)

b.
REFERENCE :
i'-”ta:§v6a1houn Station 1HB: 7-11-22, p.2€, 27
{3 3/3.9]
006000KE03 . (KA'8)

. ANSWER: 032 (1.00)

Page 62







#fFiﬁtﬁ Calhoun Btatioﬁ INB: 7-14-3, p.l1
. Both
SR e {3.6/3.8]

. 029000K103 .« (KA'8)

Eﬁfaaswxn= 036 (1.00)

‘Bystems Training Manual --- SFC, p.7
. Both
' (2.5/2.86)

033000G009 .« (KA'®)

T&,.asswkn: 037 (1.00)
% P
 REFERENCE:
Fort Call._un Station IHB: 7-13-5, p. 44, 53

RO only
[3.9/4.2]

064000K402 .. (KA'8)

| ANSWER: 038 (1.00)

a.

: Su SELE "
v PSR RS w A S N T T S Tl TR e R e S e (R TR, WY I S 0P I
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| SENIOR REACTOR OPERATOR

REFERENCE:

Fort Calhoun Station IHB:
ST™ --EDG, p.33
Both

(3.4/3.6])

b,

0€4000G010 .« (KA'8)

| ANSWER: 039 (1.00)
Ly

. REFERENCE:

| Systemg Training Manual --

Both
(3.7/4.2]

062000K104 .. (KA'8)

ANSWER : J40 (1.C0)

7-13-5, pP:9, 10

-ED, p.15 and 38

g,
. REFERENCE:
? Systems Training Manual --- MS, p.22
* Both
[3.2/3.6]
035010K€01 .. (KA'"8)

ANSWER: 041 (1.00)
j b.

.
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SENICR REACTOR OPERATOR

REFERENCE :
Systems Training Manual --- FP, p.5
Bath
[3.0/3.4]
0BE000K402 .« (KA'8)

ANSWEK : 042 (1.00)

b.

REFERENCE:

System Training Manual, ECC, p.22

Both
[3.2/3.5)

ODS000K407 .+ (KA'8)

ANSWER: 043 (1.00)
d.

REFERENCE:
Systems Training Manual, RCS, p.S53
Procedure OI-RC-6

Both
[2.9/3.1]

007000A101 .. (KA'8)

ANSWER: 044 (1.00)
b.

Page 66
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=m Calhoun Station IHB: 7-11-6, p.26, 27 1
i,;F  SRV T AN 1
}  008000A401 RN 8 :

. ANSWER: 045 (1.00)

Fi s TR

=1 - “

. REFERENCE: |
B ! y

' Fort Calhoun Station IHB: 7-11-19, p.9 |
' (2.7/3.1)

B 076000A202 .. (KA's8) |
!
ll__l..‘. . 3
 ANSWER: 046 (1.00) :
ITL ! | :“ ]
- REFERENCE: 1
. pes AOP-3, LP 7-12-26, TDB FIG I1.b.6, OP-10 pg A8-13 '
B, 4.6 s
" 00002¢K301 .. (KA's) :
r )
. ANSWER: 047 (1.00) :
I“ { \b‘ \_




0
d - 1 .
'.’I P - P
REFERENCE:
RE _

~ FCS STM Rad Mon pg 14

000076A104 .+« (KA'S)

~ ANSWER: 048 (1.00)

"'}* Steam Tables
- (3.F, 4.1)

[c  000008K302 .. (KA'8)
K

| ANSWER: 049  (2.00)

. PCS LP 7-11-7; AOP-17 ATTACHMENT 1
r‘:‘: e "3!39: 3-3)

-

0000652208 .« (KA'B)

/| ANSWER: 050 (1.00)

Page 68
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f:ﬁﬁ-!b@f@O, £0P Attach 2
AR VAN

.~ 0000156010 .. (KA’S)

| ANSWER: 058 (1,00)

s
. LP 7-18-10, pg. 27
 (4.0/4.8)

- 000007X301 ., (KA‘s)

. ANSWER: 059  (1.00)
"f';l : a -
- REFERENCE:

T

. AOP-2, Sect IV

. (4.4/4.8)

000001A205% .. (KA’ @)

AR
| ANSWER: 060 (1.00)

. U R T A L NI N U SN et e T iy
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000074A201 .. (KA'8)

;jj;sswzma 065  {1.00)

~ 000005K105 .. (KA'8)

_ BNSWER: 066 (2.00)

Ve (0.5 each)
 REFERENCE:

~ AOP-28, ?' 4
(3.9/4.1

_ 000051A202 .. (KA'8)

~ ANSWER: 067 (1.00)

rf
|
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SENIOR REACTOR OPERATCR Pags 75

REFFRENCE:
BECS Exam Bank Question I-7-17-15. 1.4, N 001
(2.8/3.4)
0000333008 .. (KA'8)

ANSWER: 071 (1.00)

b.
REFERENCE:
Fort Calhoun Station S0-0-1, p. 43 of 97
SRO Only
[2.9/3.9]
194001A110 .. (KA'8)

ANSWER: 072 (1.00)

d.
REFERENCE:
Fort Calhoun Station IHB: Lesson Plan 7-53-2, p.8 & 9.
Both
(3.1/3.4)
194001A115 .. (KA'Ss)

ANSWER : 073 (1.00)

C.



D)

Pt
- SENIOR REACTOR OPERATOR

B
-l
;

ci vl

e LI () (S A R

B Tl i il T e i e e e B

REFERENCE:
Fort Calhoun Station 80-G-30, p.19 of 31
8RO only
{4.1/3.9])
194001A102 «+ (KA'S)

ANSWER : 074 (1.00)

a.
REFERENCE:
Fort Calhoun Station SO G-45, p.1 of §
SRO Only
(3.3/3.6]
194001K113 .. (KA'8)

ANSWER : 078 (1.00)

a.
REFERENCE:
Fort Calhoun Station 80-0-20, p.23
SRO only
(3.7/4.1)
194001K1C2 .. (KA'8)

ANSWER : 076 (1.00)

c.

R e v —

R R e p—
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SENIOR REACTOR OPERATOR Page 77

REFERENCE:
Fort Calhoun Station S0O-0-38, p.1
SRO only
[3.2/4.1)
194001Al112 .. (KA'S)

ANEWER : 77 (1.00}
- Q..
f_ REFERENCE:
FPCS "Radiation Protection Administrative Procedure", RP-AD-€00,
Section 5.6.2, p.7

SRO only
[3.3/3.5)

| 194001K104 .. (KA'S)

ANSWER : 078 (1.00)
i 4.
REFERENCE:
[ Fort Calhoun Station IHB: 7-12-18, p. 15, 16, 35

Exam Bank 1-7-12-18,1.3,N 001
SRO only

' 015000K&02 .« (KA'8B)

. ANSWER : 079 (1.00)

c.



Port Calhoun Station IHB: 7-11-22, p.24
g;um Training Manual ECC, p.14

1376/3.9)
EL " ot
b
% 0260006004 .. (KA'8)
g
. ANSWER: 080 (1.00)
- .
? REFERENCE :
' PFort Calhoun Station IHB: 7-12-26, p.31,32
- SRO only
g [2.8/3.0]
iy 0140006007 .. (KA'S)

|

~ ANSWER: o1 (1.00)

i

S

i

. REFERENCE:

i

if w'am Training Manual --- RP, 19, 29
-~ 8RO only

i (2.7/2.8]

i

18 012000K606 .. (KA's)

oy e
w I

~ ANSWER: 082 {1.00)
d.
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Page 78

‘ % Bure valhous Starion THB: 7-11-8, p.34
8RO only
Y330

1030006001 . (KA'g)

. ANSWER: 083 (1.00)

R c.

 REFERENCE:

ﬁ% Fort Calhoun Station IHB: p. §
% Exam Bank 1-7-13,1.5,N 001

| [2.5/2.8)

' 034000G004 .« (KA'S)

!

t

!

©  ANSWER: 084 (1.00)

SR |

E REFERENCE:

; System Training Manual, "Chemical and Volume Control System",

- page 44.

- (4.4/4.0)

hisl:

F’

L

E

& 000005A113 . (KA’ 8)
e

b

;.

. ANSWER: 085 (1.00)

d.



¥ (g% @i!lan Plan 7-11-1)1, *Feedwater and Feedwater Regulating System",

P ge 14.
”ff‘ 1{4 l?‘

0D0CS4AZ 02 .+ (KA'8)

. aNSwaR: 086 (1,00

1’ AOP-6, "Fire Emergency", page 28 of 113.
000068K318 000068A121 .. (KA’8)

 ANSWER: 087 (1.00)

 FCS NIS STM, p. 10
(2.6/2.9)

000032A201 .. (KA's)

.q 2. 000068A121 (3.9/4.1), 000068K318 (4.2/4.5).

4 \ iy . 3
e e e B A e e e s b e o e e e L SR
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REFERENCE:

FCS ACP-06

000068G010

ANSWER :

1.00;

REFERENCE:

LP 7-13-1 pg 17;
(3.6/3.7)

ANSWER :

REFERENCE:

LP 7-13-1 pg 28;
(4.4/4.7)

EO 1.4b

[45]

.00)

ED 1.5¢C
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. SENIOR REACTOR OPERATCR Page 82

1 e
' Al e b
e
' v
e
=
£

i
7]‘-

~ REFERENCE:

l?,_,&r 7-17-1; EBO 1.2
. la.0/4.2)

BE =
e

) 0000696011 .. (¥A'e)

%

et
FI ANSWER: 082 (1.00)
b.

- REFERENCE:

 AOP-17
e 43, 073.2)

-

l

|

|

ﬁ; 000065K304 .. (KA'S)
f' ;

ANSWER : 093 (1.00)

Technical Specification Section 2.1.3, page 2-9
(3.2/3.8)

sy | ol i Ty SnSpniy n m g = al Rl el i e

000076K306 .. (KA'S)

ANZWER: 094 (2.00)

o R Tty e e
e e e T

oo

2
S
o
6 (0.5 each)
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?:”h' : ecs <2.1.4
it

- 000015A122 <+ KA'S)
R: 095 (1.00)

1P 7-15-28, pg. 84
4:ﬁ ' w 1.16a
- (4.6/4.8)

000074K102 .+(KA's)

. ANSWER: 096 (1.00)

" Lk RO-301-15
©  Tech Spec 2.1.3
"':I. b “Ro’fs cs}

=

~  000076K30S .« (RA'S)

ot e o ot Al ~ PRV R S el T - T S R T N R SRS i e
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' SENIOR REACTOK OPERATOR

001
002
003
004
005
006
007
oos8

008 -

010
011
012
013
014
015
016
017
018
019
020
021
022

T R N S A —

MULTIPLE CHOICE

2

cfated )d:f Qﬁi’ﬂ;ﬂ

f .{ A € '.‘l'o

o S - S - © 7 o » o & O O

0

ANSWER

031
032
033

034

040
041
N4z
043
044

045

a » 2 0 o

0

v 2 O O






SENIOR REACTOR OPERATOR

074
075
076
077
078
079
080
081
082
083
084
085
-1
087
088

089
090

091

2] 2 o o P
2

a v v

.q'ﬁy

T 2 A o

d 5
MULUTIPLE CHOICE

a

c

b

ANSWER KEY

afoied PO

P

(*xkkxrksesr END OF

094 MATCHING

a 2
b 5
c 2
d 6

MULTIPLE CHOICE
095 b

096 a

EXAMINATION #*#+dxddtdw)



$.0 REQUIREMENTS

5.1 Plant Staff within the scope of application shall be limited
to the following maximum working hours:

$:dad An individual shall not be permitted to work .ore than
16 hours straight (exciuding shift turnover time),

An ingividual shall not be permitted to work more than 16
hours in any 24-hour period, nor more than 24 hours in any
48-hcur period, nor more than 72 hours in any seven cay
period (all excluding shift turnover time)

A break of at least eight hours shall be allowed
between sork periods (including shift turnover time).
A work period is cefined as eight (8) or more hours.

Except during extended shutdown periods, the use of
overtime shail be considered on an individual basis
and nnt for the entire staff on shift.

5.2 Section 5.1 points out the guidelines to be followed and
'n the event that special circumstances arise or emergency
conditions exist, deviation from these guidelines may become

‘: necessary,

Sand If such deviations are necessary only the Manager -
Fort Calhoun Station or his designated alternate may
approve them,

§.2.2 A1l such deviations shall be documented on a Form
FC-70.

-l
dald da Aok
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ATTACHMENT 2
BCS PRESSURE-TEMPERATURE LIMITS

!

55 2 N i A

F

'f
|

EOP ATTACHMENTS

Page 4 of 82

| | gl
i i |
: 1 —
__LOWEST SERVICE ! ;
T TEMPERATURE , B
2000 i L |
Lt ! ‘f ! _»
-~ : { | ' .
S I._. ! ! f i - —Q
4 pe= 100F/HR| | - PURCOLED
- ] ; 'f | IA;". '._‘!
= |/ /| /7]
9 = { | . -
o | / | |
o i b/ —
2 E /A 4
Q. - j ] '
. 1000 1 i -
~i & / ’ - ~
™~ &l /1 7/ | NPSH 5
& /1 ! |
- axl ‘ / ,1/ —
tg 1e r / /./- e
(¥8) e r }
W 500 At e
- e . /" _SHUTDOWN S N20F SUB-
15 </ CQOLING - : COOLED (Tw)_|
250 - z /’ k | i
- SIINNEE ol o \_SATURATION —1
e %:”' |
0 et /“I/ RN RN | 1
100 3C0 400 600

RCS TEMPERATURE (‘F)
NOTES

This curve is only valid through 14 EFPY.

200°F subcooled curve supersedes 100° /H® cooldown curve anytime RCS has
experienced an uncontrolled cooldown causing RCS temperature to go below 500°F

To be the most conservative during forced circulation, T, or during natural circulation
CETs should be usad for the 20°F subcooled and the saturation curve. T, should be

used for all other curves.

03/13/92 9:14am
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EOP ATTACHNENTS
Page S of 82

ATTA( LMENT 2

03,13/92 9:14am

RCS MINIMUM
TEMPERATURE | PRESSURE TO
(°F) MEET RCP NPSH
(psia)
| 82 155
140 1E8
203 155
240 168
260 178
280 194
300 212
} 320 239
340 285
l 359 300
380 351
l 400 412
425 500
480 600
480 750
500 900
520 1080 P
ﬂ 540 1200
562 1400
582 | 1800
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Reascn for Change: Correct figure references and make
pProcedure easier to read.
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PACE 1 oF 10

SHUTDOWN MARGIN WORKSHEET

EARTL I -
applicable for calculation of
margin.

NOTE: Enter values axactly as

in the Technical Data Book and
through the calculations,

cond:t
P Present Date/Time:

2. reactor Power!
(before trip)

Instantaneous Suutdoun Margin for use
Trip or immediately foliowing a reacto
are assumed for xenon, since this worksheet is

Priot te a Reactor
r trip. Neo changes
only |

an .nstantaneocus shutdown

determined from the figures
car 'y the algebraic signs

1

a, CEA Positions: Group 1 inches
Croup 2 inches

Group 3 inches

Group 4 inches

4. Reactor Coolunt System Boron Concentration prior to shutdown:
(Boron concentration analysis must have been performed within the
pPast 24 hours or more recently if boration or dilution has

occurred. )

PP®

5. Burnup (Take the most recent Eu mup from the Control Koom Log and

add approximately 32 mwd/mtu per ZIPD.

W ——

Determine BOC or EOC.
MWD /MTU

6. Enter Regulating Group Worths, based on burnup, se. 5, above,
(Enter TDB Figure II.B.2.A, B or C and using the CEA positions |

from 3. above.)

< P

FC/TOB/02

R21




FCRT CALHOUN STATION TOB=V.
TECHNICAL DATA BOOK FAGE 2 OF 10
7. Shutdown Group Worths, based on burnup, see 5. above. (Enter TDB
Section I1.B.l.a., select correct column.)
a. Shutdown Group B t o
b, Shutdown Group A X LI
e, Total shutdown wWorth
(add a, and b, above) s &p
7.¢,
8. Determine Power Defect
Use TDB Figure 1l1.C.2.a, b, or ¢, reactor power (before trip),
and burnup 2. and §, above, to calculate power defect.
t 4p
8.
9, Determination of Stuck Rod Allowance (3 cases)
d. Case I = All rods are assumed to be operable. (No known
inoperable rods.)
Assume the highest worth rod will stick ovut of the core
upon a reactor trip. EkEnter the value of the most reactive
rod, based on burnup, (see 5. above) from TDP
Figure II.B.1.b., lines (1) thru (3) for che pre-trip |
configuration. Select the correct column.
i s op
‘El 9.A,
(Enter N/A if this case is not applicable.)
b. Case II - One C!A}in known to be inoperable (per Tech.
Spec. 2.10.2(4) a.)
Account for this defective CEA (and the highest worth stuck
rod) by entering gnly the value from lines (4) thru (3¢) of
TDB Figure II.B.1.b. for the inoperablc rod, based on
burnup, (see 5. above). Select the correct column.
A Lp
9 Bo
(Enter N/A if this case is not applicable.)
NOTE: The values of lines (4) thru (36) of TDB
Figure II.B.1.b. Include the total reactivity associated
with the known inoperable rod and the highest worth rod
which is assumed to stick out of the core upon a reactor
trip.
rc,/TDB/02 R21
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e. Case 111 - More than one CEA is known tn be inoperable (per

Tech, Spec. 2.10.1.(4) a.).

(1) Enter total number of CEA's which are known to be
inoperable per Tech. Spec. 2.10.2.(4) a.

’

(1)

(2) Enter the worst stuck rod worth from TDB
Figure 1I.B.1.b. lines (1) thru (3) for the pre-trip |

configuration, based on burnvp, (see 5, above). Select

|
|
|
|
|
(Enter n/A if this case is not applicable.)
I
]
the correct colunmn,

v op

(2)

| (3) Enter the most conservative defective CEA worth from
| TDB Figure II.B.l.pb, Lines (4) thru (16) depending on
| defective rod(s) location, based on burnup, (see £,
above). Select the correct column.

v 4p
(3) |
[y |
[W__MJ-ljxu.__tMC]*uw S Ap) = . W
e 1) (2) 9.c. |
‘ d. Enter value from 9.A. or 9.B. or 9.C. as appropriate % dp f
9.0. |
j 10, Calculation of the Total Instzntaneous Shutdown Margin: (carry s1gns) |
% 2p + % lp - % &p |
9.0. 8. 71.¢c.
\' '( “@)' - %m |
| 6. 10. TOTAL

(CEA’s which do not insert) + (power defect) - (total shutdown CEA worth) -
(total reguliting group worth, = Total instantaneous shutdown margin

11. Calculate differerce from required -4.0% &p Shutdown Margin. |

| ( % &p) « 4.0% Qo = % &p

| 10, 11,

| 18, 4, If 11, 1s less than or equal to zero, the shutdown margin is adequate.
' b. If 11. is greater than zero, use Ol-ERFCS-1, Procedure 36 to determine

the number of gallons of acid to add.

NOTE: A -4.0% 2p shutdown margin must be maintained in a hot
shutdown congition, Tc » 210°F (Tech. Spec. 2.10.2 (i)).

FC/TDB/02 R21
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PAGE 6 OF 10

PART 1V - Use to calculate Shutdown Margin when the Reactor is in a hot or cold
shutdown with possible rod movement or inoperable CEA's, gr not at
equilibrium xenon. '

NOTE: Enter values exactly as determined from the figures in the Technica) Deta

Book and carry the algebraic s19ns through the calculal ons.

Londition

1. Present Date/Time Vi

2. Date/Time of Shutdown L

- Hours elapsed since shutdown Hours

4. Reactor power leve)l before shutdown
(% of 1500 MWth) %

5. Peactor Coolant cold leg temperature: Yol TR M

T
6. Circle appropriate shutdown condition
Te > 210¢F—> Ho' shutdown margin required
Te < 210°F---> Cold shutdown margin required
7. CEA Positions before shutdown
Regulating Groun 1 inches
Regulating Group 2 inches
© Regulating Group 3 inches
Reguiating Group 4 inches
8. Burnup: (.ake the most recent burnup from the Control Room Log and add
approximataly 32 mwd/mtu per EFPD.) Determine BOC or EOC,
_MWD/MTU
9, Worth of change in boron concentration
a. Reactor coclant system boron concentration prior to shutdown or trip,
ppm
9.a.
b. Inverse boron worth for power level prior to shutdown (ucing TDB
Figure 11.A. 4. with burnup, 8.)
ppm/% 29
9.b.

FC/TDB/02
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12. Tetal Rod Worth
i Regulating group worth based un burnup, See 8. above.

(Use TDB Figure 11.B.2.a, b or ¢ and CEA positions from 7. above.)

&
12.4.
b. Shutdown Group B worth based on burnup, see 8. above.
(Use TOB Section 11.B.1l.a. Select correct column.)
% &p
12.b,
g, Shutdown Group A worth based on burnup, see B. above.
(Use TDB Section [1.B.).a. Select correct columi.) |
% 2o
12.¢.
d. Total rod worth
(Add 12.a., b, and c. abuve) % &
12.4.
13.  a. Enter rod positions if group rod withdrawal i1s required. (Enter N/A
if not applicable.)
Shutdown Group A inches
Shutdown fSroup B inches
Regulating Group 1 inches
Regulating Group 2 inches
Regulating Group 3 inches
Regulating Group 4 inches
b. Enter the position 1f an individual rod is to be withdrawn,
Individual Rod Gro'p Rod Number
inches withdrawn
(Enter N/A if not applicable.)
14. Reactivity for group or individual rod withdrawals:
(Enter N/A if not applicable.)
a. 1f shutdown Group A is withdrawn (Use TDB Figure 11.B.1.A. and burnup,
see 8. above. Select correct column.)
s

14 A,

FC/TDB/02 R21
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TECHNICAL CATA BOOK PAGE 9 OF 10
b. If shutdown Group B 15 withdrawn (Use TDE Figure 11.B.1.A. and burnup, '
see 8. above. Select correct column.)
% oo
14 8.
¢ If regulating gro.,s are withdrawn sequentially (Use TDB |

Figure [1.B.2.a, b or ¢, and CEA positions from 3. sbove.) Based on [
burnup, See 8. above.

% &
14.C,
d. 1f an individual rcqulatin? rod or shutdown rod 15 withdrawn, consuit
the Reactor Engineer to calculate 1ts reactivity.
% o
14.0.
€. Total rod withdrawa) reactivities
Add l4d.a., b., c. and d., as applicatle.
% fo
14.E.
15.  Inoperable Rod Reactivity Worth,
NOTE: If &l rods are operable rer Tech. Spec. £.10.2(4) a., enter N/A,
Consult the Reactor Engineer to determine the reactivity of the entire rod(s). '
1¥ unknown, 2nter a value from lines (1) thru (3) of TDB Figure 11.8.1.b. (for
each rod) pre-trip configuration. Based on burnup, see 8. above. Select
correct column,
% &9
Total 16
16. Calculate total margin to critical
a. %lp e % &p + % &p
18, 14.e. 11.c.
10. 12.0. 9.9. Total 16.a.
(Inoperable rod worth) « (Total rod withdrawal worth) + (Xenon worth)
« (Power defect) - (Total rod worth) - (Worth boron change) - (Margin to
criticality)
16. b, Add a 0.1% & uncertainty
% lp + 0.1% &p = % &
i6.2. 16.b.
17. Determine the worth of the most reactive CFA withdrgwn. (Use TDB 11.B.1.b.
with burnup, 8. and rod position, 13.)
1?
FC/TDB/O2 Rl
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REACTIVITY CURVES
CSritical Boron Concentration

Critical Boron Concentration (CBC) data represent the borey
concentration {(ppm) necessary for resvior criticality. The
Cycle 14 CBC versus LUrnup show a different shape compared
TO Presious cycle’'s shapes., The CBCe use the base
ASSUMPLIONS that the core inlet temperature follows the
T-averaye program. Xenon (g at equilibrium and eguilibrium
Samarium effects ere included as a function of burnup.

3 1 & -~ 3 t : - Vo : r.o-" - n|r- q.oer
figuze I11.A. 1.8 - MFP Critica) Boron Concentration versus

Critical Boron Concentration (CBC) at Hot Pull Power
(HFP) shows the boron concentration (Pppm) required for
feactor critically at HFP., The Cycle i4 HFP CRC versus
burnup shows that after reaching HFP equilibrium Xenorn,
Operators will need to borate for the approximately the
first 24 months for power level contrel., After the
first 2% months in the Cycle, the CBC will behave as in
previous cycles and decrease in & linear fashion ‘This
figure is used with OP-ST-RX-0.01, Reactor Anomc .ies,
Unexpected deviations from this curve that require a

| curve revision are addressed in RE-ST-PX-0008,

| Normalization of Computed Boron Concentration versus
| Burnup Curve.

| §ﬁg%ig:iiE2Eéﬁf_:_nzz_czxzxsnl_lgxnn_ggnszn&xn&izn_z:;zug

Critical Boron Concentration (CBC) at Hot Zero Power
(HFP) shows the boron concentration (ppm) required for
reactor criticality at HZP (532°F). The CBC is based
on Equilibrium Samarium, Plutonium buildup and No Xenon

| which is consistent with continuous full power

| operation, This figure is used in TDB Procedure

| DB-V.1.b, Estimated Critical Conditions Worksheet.

| EARAAS S A0 & Bha i 4 maidiisin | |
f x‘:."' z.::’nﬁ 2@!’:
| - Critical Boron Concentrations (CBC) versus Fower shows

the boron concentration (ppm) required for reactor
f criticality at various power levels and burnups. The
|

e

R e T e g —

CBC is based on Equilibrium Xenon and Samarium. The
figures are broken down for burnup ranges of 0 to
2,000 ™/uTu, 2,000 to 6,000 ™ /MTU, 6,000 to
10,000 "/MT0 and 10,000 to 15,000 ™/MTU far clarity.
These ranges were chosen because the CEC will be

| increasing for the first 2k months of Cycle 14. These
figures are made available to operaticnal guidance and
information,

FC/TDB/01 R18
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f

Roron concentzation fog ¢4 A AJown Maroin versus “Lfnup |
‘JVQ\OT

:

|

L NIV

The follow.ng figures for minimum Boron Concentration
. ‘ \
required for 4% or 3¢ Shutdown Margin are used to ensure
compliance with Technical Specifications 2.i0(1) enu :
2:10(2). ¥For Cycle 14 a large number of temperatures have
been incorporated to give operations m e flexibility in
meeting the minimum buron concentration during coscldown. In
the cooldown process each successive figure’s minimum boron 4

value should be achieved prior to cooling down to
temperature. Two curves are shown on each {igure
CEA group N to either be in or cut, These curves
the same shapes as the CBC versus burnug curves,

figures are based on No Xenon, All rods (ARI) and

the next
allowing
exhibit
The
include

uncertainties. These figures are used in pertorming TOB
Procedure TDB-V.9, Shutdown Margin Worksheet, in conjunction
with OP-ST-RX-002, Shutdown Margin Verification During Hot

Shutdown, Cold Shutdown or Refuel.ing.

Yersus Burnup

This figu e is the first in the series, providing
minimum boron concentration required at 532°F,

Figure II.A.3.b - Boron Concentration for 4% Shutdown Margin

This figure provides minimum boron concentration
required above S15°F.

yersus Brgnup :

This figure provides minimum boron roncentration
required above S500°F.

Figure 171.A.J.d - Boron Concentration for 4% Shutdown Maragin
yersus Burnup

This figure provides minimum boren concentration
required above 475°F.

Fiqure 1I1.A.J.e - Boron Zoncentration for 4% Shutdown Margin
versus Burnup

This figure provices minimum boron conzentration
required above 450°F.

FC/TDB/01 R18
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. ,

This figure provides minimum boron concentration
required above 400°F.

Yersvy Burnup

This figure provides minimum boron concentration
required above 350°F,

yersus Burnup

This figure provides minimum boron concentration
required above 210°F.

This figure provides minimum boron concentration
required when temperature is below 210°F. This is a
ltoT change in tre minimum shutdown margin reguired
utilizes Technical Specification 2.10(2) and allows the
shutdown margin to be reduced from 4% to 3%,

FC/TDB/01 R18
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figure 1A 3.3 - Boron Concentrasion f{or 3% Shutdown Margin
yersus Burnup

This figure provides minimum born concentration
regquired above €8°F.

Inverse Boron Worth

Inverse Boron Worth is the rec.procal of the beron
reactivity worth, i.e. bOoron concentration corresponding teo
I88k/k reactivity. 1BW versus burnup at Hot Full

Power (HFP), and Hot Zero Power (HIFP) are presented in this
section.

- 3 »e v

This Figure shows how Inverse Boron Worth varieg over
the burnup range of Cycle 14 cperations. The
non-linear aspect of the graphs in the early part of
the cycle is due to the large IFBA loading in the core
that is burned out in the first 3000 ™ /MTU of
operation. Curves on this graph represent the value at
KFF and HIP.

CEA_Bank Worths

This section of figures deals with the reactor effects of
the CEA's inserted into the core. Figures in this section
deal with CEA group insertion into the core, incperable rod
effect on shutdown margin, and sequential group insertion
for Groups 1-4. All figures are done at HIP and reflect no
Xenon presence. In general, 0™/MTU figures should be
utilized between 0 and 3,500 ™®/MTU, 7,000 ™"/MTU figures
should be used between 3,500 and 11,000 ™ /MTU, and

15,000 ™ /MTU figures should be used between 11,000 and
15,000 "™ /MTU when not interpolating.

§:g2§g:éf2=Et;gEi:Efill_l1_Q5A_Q‘Qﬂﬂ.ﬂﬂl&h&_ﬁn.&hﬂ.ﬂhﬁn
This figure gives the worth of each CEA Group in Wip
when inserted in a seguential manner for  timepoints
in Cycle 14. This information in this figure is not

applicable if the CEA groups are out of the sequence
listed.

.
,

Figure II.B.l.b - Cycle 14 Reduction in Shutdown Margin or
Stuck CEA(s) Worth

T-is f‘igure gives the Loss of Shutdown Margin when
there are known inoperable CEAs. Eacn CEA is listed
independently for subtraction from the Total Shutdown
Margin in the event of its inoperability. Values are
listed for BOC (0"™/MTU) and EOC (15,000 ™®/MTU).

FC/TDB/01 R1R
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This figure gives the worth ¢of the rods inserted in the
core At BOC conditions for Groups l-4.

This figure gives the worth of the rods inserted in the
core at MOC conditions for Groups 1-4.

This figure gives the worth of the rods inserted in the
core at EOC conditions for Groups 1-4.

- 3 + M /e
This figure gives the ©f Group 4 inserted in the
core at BOC conditiouns CEA Group 4.
'
Figure IX1.B.3.b - Group 4 Inteqgral Rod wWorth at 7 00O ™ /MTU
This figure gives the wortg ¢f Group 4 inserted in the
core at MOC conditions for CEA Group 4.

This figure gives the worth of Group 4 inserted in the
core at EOC conditions for CEA Group 4.

FC/TDB/01 RiB
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Excess Reactivity versus Burnup
E.inzs 'I ‘;‘ - :!’.:!*..B.ﬂ".““t: i

Excess reactivity if a measure of the amiunt of energy
in the resctor core above and peyond what is required
to achieve criticality at full power with egullibrium
Xenon and All Rcds Out (ARC), The excess reactivity
versus burnup curve if used in performing
OP«8T<RX«0001, Reactivity Anomalies, as per Technical
Specification 1.10(1)b. The overall core reactivisy
balance shall demonstrate aQreement with 1.0%4k/k.
Thie curve accounts for all reactivity effects in the
coere at HFP, ARQ.

Fower Defect vergus FPower

Power Defect versus power shows the power defect from 0 to
1008 power for specific burnup ranges. The assumptions used
a4t each power level in determing the power defect are CkC,
eguilibrium Xenon and ARO. Power Defect is used in
OP-8T-RX«0001, Resctivity Anomalies; OP-ST-RX-0002,
Shutdown Margin Determination, and TDB Procedure TDB-V.1.b,
Estimated Critical Conditions Worksheet.

This figure provides the power defect versus power for

three burnup ranges: BOC to 4,000 "™*/MTU; 4,000 to
5,000 ™/nTU and §,000 to 6,000 ™/MTU.

Fisure G1.Codb - Power Detect versus Powe: L£.000 10

This figure provides the power defect versus power fur
five burnup ranges: 6,000 to 7,000 ™/»ru; 7,000 to
€,000 ™/MTU; and 6,000 to §,000 ™/MTU; 9,000 to
10,000 ™/MTU and 10,000 to 11,000 ™ /MTU,

Thie figure provides the power defect versus power with
four burnup ranges: 11,000 to 12,000 ™ /MTU; 12,000 to
13,000 "™ /MTU; and 13,000 to 14,000 ™ /MTU; and 14,000
to 15,000 ™/ /MTU.

FC/TDB/01 Rly




FORT CALHOUR STATION C OBt
TECHNICAL DATA LOOK PAGE 7 OF 49

This figure showe the change in core redctivity cdue o
changes in moderator temperature. This is used to
calculate changes due to inlet temperature variations
and other changes to the average moderator temperature,
Such &8 changes in turbine luad.

Renon Reactivity Worths

The figures in this cection deal with the effect of the most
significant fission product, Xenon-135 and its effect on
COore reactivity during equilibrium operation at all power
levels, full power operation for all points during the
cycle, and for 80 hours after the time of trip for different
power leve's. These figures assume equilibrium conditions
with the exception of the Xenon worth after tip which
assumes equilibrium Xenon prior tc trip. These figures are
used in TDB Procedure TDB-V.1.b. Estimated Critical
Conditions Worksheet.

Eower

This figure provides the resctivity worth for the Xenon
present in the core for equilibrium conditions at all
poxzr ievels for three timepoints during tie cycle:

0 "™F/MTU; 7,000 ™'/MTU; and 15,000 ™o, MTU,

Floure 11.D.1.b - HFP Equilibrium Xenon Worth vs Burnup
This figure provides the reactivity worth for the Xenon
at HFP for any burnup during the cycle. It would also

be useful for sceling other Xenon worths to a
particular burnup in cycle.

W’
This figure provides the reactivity worth for Xenon
after & reactor trip from five difzorcntnxowor levels
(1008, BO%, 60%, 40%, and 20%) at 7,000 ™/MTU. This
timepoint was chosen to best represent the entire
cycle. Other burnup points can be approximated by
scaling the value at a particular time to the ratic of
HFP Equilibrium Xenon Worth between the timepoint of
interest and 7,000 "™*/MTU.

FC/TDB/01 R18




Figwe A1 a

Cycle 14 Critical Boron Concentration vs Burnup
{ARO, Hot Zero Power, NO Xenon)
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Crtical Boron Concentration (gpm)

Figwme HA 1D
Cycle 14 Ctitical Boron Concentration vs Burnup

(ARO, Hot Fuli Power, Eqguilibrium Xenon)
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Crtical Boren Concentration (ppm)
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(ARO, Equilibrium Xenon)
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Crrtical Beoron Concentration (pom)
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Cycle 14 Critical Boron Concentration vs Power
{(ARO, Equiiibrium Xenon)
2,000 MWD/MTU to 6,000 MWD/MTU
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Figure H A 2«

Cycle 14 Critical Boron Cor.centration vs Pou er

(ARQO, Equiilibrium Xenon)

6.000 MWD/MTU to 10,000 MWD/MTU
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Figure A3 a

Cycle 14 Minimum Boror Concentration
for 4% Shutdown Margin vs Burnup

(ARl Zero Power - 532 Degrees F, Equilibrium Samariom)
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Minimum Boron Concentration (ppm)
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Cycle 14 Boron Concentration for
4% Shutdown Margin vs Burnup

(AR, Zero Power - 500 Degrees F, Equilibrium Samarium)
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Minimum Boron Concentration (pem)
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Figwe HA3 g
Cycle 14 Boron Concentration for
4% Shutdown Margin vs Burnup
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Figure HA3h

Cycle 14 Boron Concentration for
% Shutdown Margin vs Burnup

(ARI, Zero Power - 210 Degrees F, Equilibrium Samarium)
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Minimum Beron Concentration (ppm)

Figure Il A A i

Cycle 14 Boron Concentration for
3% Shutdown Margin vs Burnup
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Fioute 1A 4

Cycle 14 Inverse Boron Worth vs Burnup




L PERS SALKOON STATION o
TECHNICAY DATA 200K PAGE Dt s

Figure ILB " 3 .)

Table !
FORT CALHOQUN STATION CYCLE 14
CEA GROUP WORTHS AT HZP IN A0
WHEN INSERTED SEQUENTIALLY

0 MWD wry  7.000 MWD wry $5.000 MWD/ o
Group 4 0.61 0.52 .57
Group 3 0.66 0.91 082
Group 2 114 ) 1.08 1.33
Group 1 0.88 \ 1.07 1.08
Group A 231 f 2.69 3.14
Group & 2.32 ‘ 2.24 235
GtoupNg 1.10 1.20 1.41
Total Worth without Group N * 7.91 8 48 8.31

Total Wonth with Group N * 8.01 068 10.72

\

* Rod Totals do not equal the sum of individual banks due to roundofi.

R1B

L——



FORT CALKOTN STATION N DB~11
TECHNICAL DATA BOOK .) PAGE & OF 4C

\
=:gure He1 b
Tabie 2

3 FORT CALHOUN STATION CYCLE 14
REDUCTION IN SHUTDOWN MARGIN OR STUCK CEA(s) WORTH

Stuck CEA(s) Worh on
Reduction in Total CEA Wonth at HZpP

0 MWD | 16.000 MWD
CEA Conottions* ; {%Aowu (%A0) o
ARQ. No Known inoperaple 1.22 1.588
Group 4 Jn, No Known Inoperable 1.22 188
Groups 4+ 3 In, No Known Inoperable 1.22 1.55
ARQ, Grgup 4 - CEA 1 Known inoperable 1.80 217
ARO, Group 4 - CEA 38 Known Inoperable 2.00 2.61
ARQ. Group 4 -~ CEA 39 Known Inoperable 2.00 2.81
ARQ, Group 4 - CEA 40 Known Inoperable 2.00 281
ARO, Group 4 = CEA 41 Known Incperable ¢ 2.00 2.61
ARO. Group 3 -~ CEA 2 Known inoperable | 2.02 2.70
ARQC. Gipup 3 - CEA 3 Known Inoperable 2.08 2.78
ARQ, Group 3 ~ CEA 4 Known Inoperable 2.02 2.70
ARQ, G%up 3 - CEA § Known inoperable 2.08 2.78
ARQ, Group 2 - CEA 22 Known Inoperable 2.30 342
ARO, Group 2 -~ CEA 23 Known Inoperabie 218 2.78
ARQ, Group 2 = CEA 24 Xnown Inoperable 2.16 278
ARQC. Group 2 -~ CEA 25 Known Inoperatle 2.30 342
ARO, Group 2 = CEA 26 Known Inoperabie 2.30 342
ARQ, Group 2 -~ CEA 27 Known inoperable 216 2.78
ARO, Group 2 -~ CEA 28 Known Inoperable 2.16 2.78
ARQ, Group 2 -~ CEA 29 Known Inoperable 2.30 342
ARQ, Group 1 -~ CEA € Known Inoperable 2.05 2.70
ARQ, Group 1 ~ CEA 8 Known incperable 208 278
ARQ, Group 1 -~ CEA 10 Known inoperable 2.05 2.70
ARQ, Group 1 = CEA 12 Known inoperabie 2.08 2.78
ARQ. Group B — CEA 14 Known Inoperable 3.158 3.85
ARD, Group B -~ CEA 15 Known Inoperable 315 3.95
ARQO, Group B ~ CEA 1€ Known inoperabie 3.158 3.88
ARQ. Group B8 -~ CEA 17 Known inoperable 3.15 3.85
ARQ. Group A -~ CEA 30 Known inoperable 3.18 3.95
ARQ, Group A = CEA 31 Known inoperable 2.15 287
ARQ, Group A - CEA 32 Known inoperable 2.18 2.67
ARQ, Group A - CEA 33 Known Inoperable 315 3.95
ARQ, Group A ~ CEA 34 Known Inoperabie 3.15 3.85
AROQ, Group A - CEA 35 Known inoperable 2.15 2.67
ARQ. Group A = CEA 36 Known Inoperable 2.15 2.67
ARO, Group A = CEA 37 Known Inoperable 3.18 3.95

* Inoperable CEA is assumed 1o be “stuck out". All groups not specifically insenec are
assumed 10 be 100% withdrawn
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Figue 1 C 2b

Cycle 14 Total Power Defect vs Power
(6,000 to 11,000 MWD/MTU)
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Cycle 14 Total Power Defect vs Power :
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Figure 1. C 3
Cycle 14 Moderator Temperature Coefficient vs Burnup
(ARO, HFP, Equitibrium Xenon)
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