ES-301 Administrative Topics Outline Form ES-301-1

Facility: Fort Calhoun Station Date of Examination: April 16, 2012
Examination Level: RO Operating Test Number: 2012-01
Administrative Topic Type Describe activity to be performed
(see Note) Code*

Calculate the estimated critical boron concentration for
a reactor startup (Per TDB-II worksheet and curves)

RAT: Conduct of Operations N. R K/A 2.1.25 Ability to interpret reference materials, such

as graphs, curves, tables, etc (CFR: 41.10, 45.12)

RO IR:3.9

Performa a Quadrant Power Tilt Calculation with Excore
detectors operable and ERF inoperable per OI-NI-1

RA2: Conduct of Operations

N. R K/A 2.1.20 Ability to interpret and execute procedure
steps (CFR: 41.10, 45.12)
RO IR: 4.6
Prepare a manual clearance for maintenance on
component cooling water pump AC-3C.
RA3: Equipment Control N, R

K/A 2.2.13 Knowledge of tagging and clearance
procedures (CFR: 41.10, 45.13)

RO IR: 4.1

Determine whether to install shielding based on given
dose rates and work times.

RA4: Radiation Control K/A 2.3.12 Knowledge of radiological safety principles
N, R pertaining to licensed operator duties, such as
containment entry requirements, fuel handling
responsibilities, access to locked high-radiation areas,
aligning filters, etc. (CFR: 45.9, 45.10)

RO IR:3.2

Emergency Procedures/Plan N/A

NOTE: Allitems (5 total) are required for SROs. RO applicants require only 4 items unless they are
retaking only the administrative topics, when all 5 are required.

* Type Codes & Criteria: (C)ontrol room, (S)imulator, or Class(R)oom
(D)irect from bank (< 3 for ROs; < 4 for SROs & RO retakes)
(N)ew or (M)odified from bank (= 1)
(P)revious 2 exams (< 1; randomly selected)

ES-301 Administrative Topics Outline Form ES-301-1




Facility: Fort Calhoun Station

Examination Level: SRO

Date of Examination: April 16, 2012
Operating Test Number: 2012-01

Administrative Topic
(see Note)

Type
Code*

Describe activity to be performed

SA1: Conduct of Operations

N, R

Calculate amount of water and boric acid required to
raise SIRWT level ten inches and maintain current
SIRWT boric acid concentration.

K/A 2.1.25 Ability to interpret reference materials, such
as graphs, curves, tables, etc.
(CFR: 43.5, 45.12)

SRO IR: 4.2

SA2: Conduct of Operations
(same as RA2)

N, R

Perform a Quadrant Power Tilt Calculation with Excore
detectors operable and ERF inoperable per OI-NI-1

K/A 2.1.20 Ability to interpret and execute procedure
steps (CFR: 43.5, 45.12)

SRO IR: 4.6

SA3: Equipment Control

N, R

Review manual clearance for maintenance on
component cooling water pump AC-3C.

K/A 2.2.13 Knowledge of tagging and clearance
procedures (CFR: 45.13)

SRO IR: 4.3

SA4: Radiation Control

N, R

Determine whether to install shielding based on given
dose rates and work times.

K/A 2.3.12 Knowledge of radiological safety principles
pertaining to licensed operator duties, such as
containment entry requirements, fuel handling
responsibilities, access to locked high-radiation areas,
aligning filters, etc. (CFR: 45.9, 45.10)

SRO IR: 3.7

SA5: Emergency

Procedures/Plan

N, R

Determine Emergency Action Level for a given
emergency.

K/A 2.4.38 Ability to take actions called for in the facility
emergency plan, including supporting or acting as
emergency coordinator if required. (CFR: 43.5, 45.11)

SRO IR: 4.4

NOTE: Allitems (5 total) are required for SROs. RO applicants require only 4 items unless they are
retaking only the administrative topics, when all 5 are required.

* Type Codes & Criteria: (C)ontrol room, (S)imulator, or Class(R)oom
(D)irect from bank (< 3 for ROs; < 4 for SROs & RO retakes)
(N)ew or (M)odified from bank (= 1)

(P)revious 2 exams (< 1; randomly selected)




ES-301 Control Room/In-Plant Systems Outline

Form ES-301-2

Facility: Fort Calhoun Station Date of Examination: April 16, 2012
Exam Level: RO Operating Test No.: 2012-01

Control Room Systems@ (8 for RO); (7 for SRO-I); (2 or 3 for SRO-U, including 1 ESF)

overlap those tested in the control room.

System / JPM Title Type Code* Safety
Function

S-1: Swap pressurizer pressure mode from manual to automatic, N, A, S 3
followed by spurious actuation of PORV (block valve initially fails to
close)
S-2: Engineered Safeguards Actuation Verification (A PPLS relay N, EN, A, S 2
fails to actuate, requiring manual initiation of PPLS, and HPSI
injection valves fail to open, requiring control room action to open)
S-3: Place a containment cooling unit in service (VA-8A/VA-7C) D,S 5
S-4: Place shutdown cooling in service per OI-SC-1, Att. 1 N, L, S 4P
S-5: Maintain S/G water levels during startup using AFW. (Loss of N,A L, S 4S
AFW, have to start a main feedwater pump to restore flow)
S-6: Valve stroke time testing of containment pressure relief valve N, S 8
HCV-246B
S-7: Dilute to achieve desired boron concentration for desired critical | N, A, L, S 1
rod height (an unexpected reactivity increase occurs, requiring
securing of dilution)
S-8: Transfer non-vital buses 1A1 and 1A2 onto 345kV bus per AOP- | N, S 6
32
In-Plant Systems@ (3 for RO); (3 for SRO-I); (3 or 2 for SRO-U)
P-1: Respond to a steam bound AFW pump FW-6 (MDAFW pump) D, E 4S
P-2: Rack down a non-remote equipped 4160V circuit breaker N 6
P-3: Waste gas transfer from the vent header to the gas decay tank | D, A, R 9
@ All RO and SRO-I control room (and in-plant) systems must be different and serve different safety

functions; all 5 SRO-U systems must serve different safety functions; in-plant systems and functions may

* Type Codes Criteria for RO / SRO-I / SRO-U




(A)lternate path

(C)ontrol room

(D)irect from bank

(E)mergency or abnormal in-plant
(EN)gineered safety feature

(L)ow-Power / Shutdown

(N)ew or (M)odified from bank including 1(A)
(P)revious 2 exams

(R)CA

(S)imulator

4-6/4-6/2-3

<9/<8/<4

21/21/21

-/ - | 21 (control room system)
21/21/21

22/22/21
<3/=<3/<2(randomly selected)
21/21/21




ES-301

Control Room/In-Plant Systems Outline

Form ES-301-2

Facility: Fort Calhoun Station
Exam Level: SRO-I

Date of Examination: April 16, 2012
Operating Test No.: 2012-01

Control Room Systems@ (8 for RO); (7 for SRO-I); (2 or 3 for SRO-U, including 1 ESF)

System / JPM Title Type Code* Safety
Function

S-1: Swap pressurizer pressure mode from manual to automatic, N, A, S 3
followed by spurious actuation of PORV (block valve initially fails to
close)
S-2: Engineered Safeguards Actuation Verification (A PPLS relay N, EN, A/’ S 2
fails to actuate, requiring manual initiation of PPLS, and HPSI
injection valves fail to open, requiring control room action to open)
S-3: Place a containment cooling unit in service (VA-8A/VA-7C) D, S 5
S-5: Maintain S/G water levels during startup using AFW. (Loss of N,A L, S 4S
AFW, have to start a main feedwater pump to restore flow)
S-6: Valve stroke time testing of containment pressure relief valve N, S 8
HCV-246B
S-7: Dilute to achieve desired boron concentration for desired critical | N, A, L, S 1
rod height (an unexpected reactivity increase occurs, requiring
securing of dilution)
S-8: Transfer non-vital buses 1A1 and 1A2 onto 345kV bus per AOP- | N, S 6
32
In-Plant Systems@ (3 for RO); (3 for SRO-I); (3 or 2 for SRO-U)
P-1: Respond to a steam bound AFW pump FW-6 (MDAFW pump) D, E 4S
P-2: Rack down a non-remote equipped 4160V circuit breaker N 6
P-3: Waste gas transfer from the vent header to the gas decay tank | D, A, R 9

@

overlap those tested in the control room.

All RO and SRO-I control room (and in-plant) systems must be different and serve different safety
functions; all 5 SRO-U systems must serve different safety functions; in-plant systems and functions may

* Type Codes

Criteria for RO / SRO-I / SRO-U




(A)lternate path

(C)ontrol room

(D)irect from bank

(E)mergency or abnormal in-plant
(EN)gineered safety feature

(L)ow-Power / Shutdown

(N)ew or (M)odified from bank including 1(A)
(P)revious 2 exams

(R)CA

(S)imulator

4-6/4-6/2-3

£9/=58/<4

21/21/21

-/ - | 21 (control room system)
21/21/21

22/22/21

<3/=<3/=2 (randomly selected)
21/21/21




ES-301 Control Room/In-Plant Systems Outline

Form ES-301-2

Facility: Fort Calhoun Station
Exam Level: SRO-U

Date of Examination: April 16, 2012
Operating Test No.: 2012-01

Control Room Systems@ (8 for RO); (7 for SRO-I); (2 or 3 for SRO-U, including 1 ESF)

overlap those tested in the control room.

System / JPM Title Type Code* Safety
Function

S-1: Swap pressurizer pressure mode from manual to automatic, N, A, S 3
followed by spurious actuation of PORV (block valve initially fails to
close)
S-2: Engineered Safeguards Actuation Verification (A PPLS relay N, EN, A/’ S 2
fails to actuate, requiring manual initiation of PPLS, and HPSI
injection valves fail to open, requiring control room action to open)
S-7: Dilute to achieve desired boron concentration for desired critical | N, A, L, S 1
rod height (an unexpected reactivity increase occurs, requiring
securing of dilution)
In-Plant Systems@ (3 for RO); (3 for SRO-I); (3 or 2 for SRO-U)
P-1: Respond to a steam bound AFW pump FW-6 (MDAFW pump) D, E 4S
P-3: Waste gas transfer from the vent header to the gas decay tank | D, A, R 9
@ All RO and SRO-I control room (and in-plant) systems must be different and serve different safety

functions; all 5 SRO-U systems must serve different safety functions; in-plant systems and functions may

* Type Codes

Criteria for RO / SRO-I / SRO-U

(A)lternate path

(C)ontrol room

(D)irect from bank

(E)mergency or abnormal in-plant
(EN)gineered safety feature

(L)ow-Power / Shutdown

(N)ew or (M)odified from bank including 1(A)
(P)revious 2 exams

(R)CA

(S)imulator

4-6/4-6/2-3
<9/<8/<4
21/21/21
-/ - | 21 (control room system)
21/21/21
22/22/21
<3/=3/<2 (randomly selected)
21/21/21




Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: RA1 Rev 3

JPM Title: Estimated Critical Condition Calculation

Location: Classroom

Approximate Time: 30 minutes Start Time:
End Time:
Actual Time:

Reference(s): K/A#2.1.25
Ability to interpret reference materials, such as graphs, curves,
tables, etc.
Procedures: TDB-V-1-B, “Estimated Critical Conditions
Worksheet, Rev 23, TDB-II, “Reactivity Curves”, Rev 32

Handout(s): TDB-V-1-B

Task List#: 1528

Applicable Position(s): RO/SRO

Time Critical: No

Alternate Path: No

JPM Prepared by: Jerry Koske Date:  3/22/12

Page 1 of 7



Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: RA1 Rev 3

JPM Title: Estimated Critical Condition Calculation

Operators’ Name:

All Critical Steps (shaded) must be performed or simulated in accordance with
the standards contained in this JPM

The Operator’s performance was evaluated as (circle one):

SATISFACTORY UNSATISFACTORY

Evaluator’s Signature: Date:

Reason, if unsatisfactory:

Tools & Equipment: Calculator
Safety Considerations:

Comments:

Page 2 of 7



JPM No: RA1

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Estimated Critical Condition Calculation

TASK
STANDARD:

The Applicant calculated the estimated critical boron
concentration for a reactor startup using the given
conditions, the Estimated Critical Conditions
Worksheet and the Reactivity Curves in TDB-Il. The
estimated critical boron concentration was determined
to be approximately 1000 ppm (950 — 1050 ppm)

INITIAL
CONDITIONS:

e The plant is shutdown as the result of a reactor
trip and a reactor startup is scheduled at 0900
on 4/15/12.

e Shutdown from 100% power occurred at 2000 on
4/13/12

e The plant was operating with all rods out prior to
the trip

e Boron concentration prior to the trip was 638
Ppm

e Average core burnup is 6,000 MWD/MTU

e The Reactor Engineer has specified a desired
CEA position for criticality, group 4 at 85 inches

e Boron concentration was increased to 750 ppm
to ensure adequate shutdown margin

e DEN-Nuclear states that no correction is needed
for boron depletion

INITIATING CUE:

You are directed to determine the estimated critical
boron concentration for this startup.

Another Operator will determine the amount of Water or
Acid needed to change the boron concentration.

Page 3 of 7



JPM No:

JPM Title: Estimated Critical Condition Calculation

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

Critical Steps shown in gray and **

STEP ELEMENT STANDARD
1 Obtains TDB-V.1.B, “Estimated | Located TDB-V.1.B
Critical Conditions Worksheet”
from the Technical Data Book. | [ SAT ] [ UNSAT]
NOTE: Provide procedure
copy after it is located in
TDB.
2 (A1) Records the following: Recorded 4/13/12 @ 2000
Shutdown date and time
[ SAT] [ UNSAT]
3(A.2) Reactor power before Recorded 100%
shutdown
[ SAT] [ UNSAT]
4 (A.3) CEA positions before time of Recorded 126" for all groups
shutdown
[ SAT] [ UNSAT]
5(A.4) Reactor Coolant System boron | Recorded 638 ppm
concentration before shutdown.
[ SAT] [ UNSAT]
6 (A.5) Core average burnup Recorded 6000 MWD/MTU
[ SAT] [ UNSAT]
7 (B.1) Startup date and time Recorded 4/15/12 @ 0900
[ SAT] [ UNSAT]
8 (B.2) Time interval between Calculated and recorded 37

shutdown and startup

hours

[ SAT] [ UNSAT ]

Page 4 of 7




JPM No:

JPM Title: Estimated Critical Condition Calculation

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

STEP ELEMENT STANDARD

9 (B.3) Desired CEA positions at time | Recorded 85” for group 4 and
of startup. (Manual Sequential | 126" for all other groups
Mode)

[ SAT] [ UNSAT]

10 (B.4) Present Reactor Coolant Recorded 750 ppm

System boron concentration
[ SAT] [ UNSAT]

11 (C.1) Reactivity change due to Used one of the selected
change in power: figures. Recorded
Using TDB Figure 11.C.2.a or approximately 1.60-1.71
[I.C.2.b, the power level from depending on figure used.
A.2, and the Average
Core Burnup from A.5, record [ SAT] [ UNSAT ]
the power defect added due to
the shutdown.

12 (C.2) Reactivity change due to Used one of the selected
control rod position change: figures. Calculated and

recorded approximately -0.17
to -0.19 (C.2.c) depending on
figure used.

[ SAT] [ UNSAT]

13 (C.3) Reactivity change due to Used the referenced figures.
changes in Xenon Recorded approximately
Concentrations. 1.50% delta rho

[ SAT] [ UNSAT]
14 (C.4) Reactivity change due to Used the referenced figures.

change in boron concentration.

Calculated and recorded
approximately -0.94% delta
rho

[ SAT ] [ UNSAT ]

Page 5 of 7




JPM No:

JPM Title: Estimated Critical Condition Calculation

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

STEP ELEMENT STANDARD
15 (C.5) Sum of reactivity changes: Entered values, calculated and
entered approximately 2.097
(1.7-2.5) % delta rho (C.5.e)
[ SAT] [ UNSAT]
16 (D.1) Find and record inverse boron | Used figure to determine
worth using TDB Figure 1.A.4 inverse boron worth to be
at HZP and the approximately 119.5 ppm/%
burnup A.5 above. delta rho
[ SAT] [ UNSAT]
17 (D.2) Find the change in boron Calculated and recorded
concentration by multiplying approximately 250 ppm (200-
C.5.e by D.1. (Be sure to 300 ppm) in space D.2
transcribe the algebraic sign of
C.5.e) [ SAT] [ UNSAT]
**18 (D.3) Find the estimated boron Calculated and recorded

concentration.

approximately 1000 ppm (950-
1050 ppm) in space D.3.d

[ SAT] [ UNSAT |

Termination Criteria:

concentration.

Page 6 of 7
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No:
INITIAL
CONDITIONS: The plant is shutdown as the result of a reactor
trip and a reactor startup is scheduled at 0900
on 4/15/12.
Shutdown from 100% power occurred at 2000 on
4/13/12
The plant was operating with all rods out prior to
the trip
Boron concentration prior to the trip was 638
Ppm
Average core burnup is 6,000 MWD/MTU
The Reactor Engineer has specified a desired
CEA position for criticality, group 4 at 85 inches
Boron concentration was increased to 750 ppm
to ensure adequate shutdown margin
DEN-Nuclear states that no correction is needed
for boron depletion
INITIATING CUE: You are directed to determine the estimated critical
boron concentration for this startup.
Another Operator will determine the amount of Water or
Acid needed to change the boron concentration.
Name:
Estimated critical boron concentration: ppm
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PAGE 1 OF 16

Fort Calhoun Station

Unit 1

TDB-V.1.B

TECHNICAL DATA BOOK

ESTIMATED CRITICAL CONDITIONS WORKSHEET

Change No. EC 48088

Reason for Change Separated procedure into two parts to allow for calculation
of estimated critical conditions after mid-cycle or refueling
shutdown.

Requestor Tim Bussey

Preparer Ron Shirley

Issue Date 12-15-09 1645

R23
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FORT CALHOUN STATION
TECHNICAL DATA BOOK

TDB-V.1.B
PAGE 2 OF 16

ESTIMATED CRITICAL CONDITION WORKSHEET

Part | - Performed after a mid-cycle shutdown where Xenon may be present.

KEY

A. Conditions at Time of Shutdown

AORA —0oX

Criticality No.

s/ /2

Date

A.1. Shutdown date and time. QL // 3//;2 A000

DATE '
A.2. Reactor power before shutdown. / 00 %

A.3. CEA Positions before time of shutdown.

Group 1
Group 2
Group 3
Group 4

Group N

[ 26

[ ¢

[d6

[ 46

(A6

inches
inches
inches
inches

inches

TIME

A.4. Reactor Coolant System boron concentration before shutdown. 6 S PPM

A.5. Core average burnup.

B. Conditions at Time of Startup

oo

MWD/MTU

B.1. Startup date and time. L/L//S'//%

O 700

DATE

TIME

B.2. Time interval between shutdown and startup. 3 7 hours

R23
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FORT CALHOUN STATION TDB-V.1.B
TECHNICAL DATA BOOK PAGE 3 OF 16

B.3. Desired CEA positions at time of startup. (Manual Sequential Mode)

Group 1 / Q g inches

Group 2 / 3 5 inches

Group 3 / c;? g inches

(1) Group 4 gj inches

Group N / c? 6 inches

(1) Normally 85 inches or as specified by the Reactor Engineer.

B.4. Present Reactor Coolant System boron concentration. 750
PPM

C. Reactivity Changes Due to Shutdown

NOTE: Due to transient conditions which may not have been assumed in the generation
of TDB figures, the Reactor Engineer may request DEN to provide present condition
data. This data will be generated with approved computer codes and may be entered in
place of TDB figure data. Such entries shall be annotated.

NOTE: When using TDB figures to obtain reactivity values, enter absolute values (no
signs). When performing calculations with reactivity values the answer will be in the
proper sign. Record calculated value with sign.

C.1. Reactivity change due to change in power:

Using TDB Figure 11.C.2.a or 1.C.2.b, the power level from A.2, and the Average
Core Burnup from A.5, record the power defect added due to the shutdown.

| . 767 ik
c1

R23
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FORT CALHOUN STATION TDB-V.1.B
TECHNICAL DATA BOOK PAGE 4 OF 16

C.2.

C.3.

Reactivity change due to control rod position change:

NOTE: The applicable TDB Figures 11.B.2 or 11.B.3 can be used, but the same
figure must be used in both Steps C.2.a. and C.2.b.

C.2.a. Reactivity change due to rod insertion:

Using the applicable TDB Figure, the CEA positions from A.3, and the
Average Core Burnup from A.5, record the reactivity contribution due to

inserting all regulating rods. 3 3 7
- %Ap

C2a
C.2.b. Reactivity change due to rod withdrawal:

Using the applicable TDB Figure, the CEA positions from B.3, and the
Average Core Burnup from A.5, record the reactivity contribution due to
withdrawal of CEA's to startup positions.

2910 g

C.2b

C.2.c. Calculate the net reactivity change due to net control rod position change.
Subtract C.2.a from C.2.b. Be sure to enter the sign of the difference.

B0 . "3 T s= =00 ] ik,

C2b C2a C2c

Reactivity change due to changes in Xenon Concentrations.

NOTE: If equilibrium conditions existed before plant shutdown,
TDB Figures 11.D.1.a, I1.D.1.b or I1.D.2 may be used to determine the shutdown
Xenon worth.

NOTE: If equilibrium conditions existed before shutdown, and the plant tripped,
TDB Figure 11.D.2 may be used to determine both shutdown and startup Xenon
worth.

NOTE: If the above conditions do not apply, use the conditions of Parts A and B
above to determine the reactivity change due to Xenon.

C.3.a. Shutdown Xenon worth a - 5- S %Ap
C3a

C.3.b. Startup Xenon worth / 5 Dy %Ap
C.3b

R23
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FORT CALHOUN STATION TDB-V.1.B
TECHNICAL DATA BOOK PAGE 5 OF 16

C4.

C.5.

C.3.c. Calculate the net reactivity change due to Xenon. Subtract C.3.b from
C.3.a. Be sure to enter the algebraic sign of the difference.

e .p .08 e [.S O %Ap
C.3.a C.3b Cac

Reactivity change due to change in boron concentration.

C.4.a. If there is no change in boron concentration enter 0 on line C.4.e below and
proceed to Step C.5.

C.4.b. Enter TDB Figure 1l.A.4 using the burnup of A.5 above. Record the HZP

inverse soluble boron worth. —_
D g
g ppm/%Ap
C4b

C.4.c. Reactivity due to soluble boron concentration at time of shutdown. Divide
boron concentration A.4 by inverse boron worth C.4.b.

( 639 i JILEC e EIEEE s
4

C4b Cdéc

C.4.d. Reactivity due to soluble boron concentration at time of startup. Divide
present boron concentration B.4 by inverse boron worth C.4.b.

( Z{O il .5 e Bl 5 %

C4b c4d

C.4.e. Calculate the net reactivity change due to boron concentration change.
Subtract C.4.d from C.4.c above. Enter the algebraic sign of the difference.

(oSS oy Buak Sy =0 T g

Cd.c c4d Cde

Sum of reactivity changes:

(Find the algebraic sum of items C.1, C.2.c, C.3.c and C.4.e. Be sure to include
the algebraic sign.)

C.5.a. Change in reactivity due to change in power. / ’ 70 7 %Ap
CA1

C.5.b. Change in reactivity due to control rod position change.

s O'/ 7 %Ap
C.2c

R23
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FORT CALHOUN STATION TDB-V.1.B

TECHNICAL DATA BOOK PAGE 6 OF 16
C.5.c. Change in reactivity due to Xenon Transient. / - —S O %Ap
C3.c

C.5.d. Change in reactivity due to change in boron concentration.

0 76“ %Ap

C4e

Q-077%Ap

Cbhe

C.5.e. Total

D. Estimated Critical Boron Concentration

D.1.

D.2.

D.3.

Find and record inverse boron worth using TDB Figure Il.A.4 at HZP and the
burnup A.5 above.

Inverse boron worth = / / 7 > ppm/% Ap
DA

Find the change in boron concentration by multiplying C.5.e by D.1. (Be sure to
transcribe the algebraic sign of C.5.e.)

R.097 %ap x H 2.5 ppm/% Ap = 25 O  ppm
DA D.2

C5e

Find the estimated boron concentration.

D.3.a. Present boron concentration 7§ O ppm
B.4

D.3.b. Change in boron concentration 35_ o ppm
D.2

D.3.c. If large RCS Volume changes (eg., draining to mid-loop) are made, an
adjustment may be needed to compensate for changes in B-10
concentration. Adjustments may be required, depending on various factors
such as time in life or the length of the operating cycle between shutdowns.
Contact Reactor Performance Analysis for assistance in determining this

value.
é ppm

D3.c

R23
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FORT CALHOUN STATION TDB-V.1.B
TECHNICAL DATA BOOK PAGE 7 OF 16

D.3.d. Estimated critical boron concentration (ECB)

=(_ 250 )+( AS0O y+q ¢ y=_/000 ppm
D3a D3b D3.c D.3.d

D.4. Calculation of Reactor Coolant system additions required.

D.4.a. Calculate the gallons of water or boric acid required to attain the startup
boron concentration using the plant computer following OI-ERFCS-1.

Gallons of water required:

Gallons of boric acid required:

Circle boric acid source: Ch-11A % Ch-11B %
% boron % boron

E. Minimum and Maximum Critical Rod Position

NOTE: Mark Steps E and F N/A if diluting to critical.
E.1. Determination of critical position CEA worth.

E.1.a. Use data from B.3, C.2.b for desired critical position.

Group 1 inches
Group 2 inches
Group 3 inches
Group 4 inches
Group N inches

E.1.b. Using desired position from E.1.a, applicable TDB Figure 11.B.2 and core
average burnup A.5, determine critical position CEA worth.

CEA worth at desired critical position: %Ap
ELDb

E.2. Find the maximum critical CEA position.

R23
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TDB-II

PAGE 43 OF 50

Figure 11.C.2.a - Cycle 27 Total Power Defect vs. Power
(BOC to 15 GWD/MTU)

FORT CALHOUN STATION
TECHNICAL DATA BOOK

(%) 1amog
oot 06 08 0L 08 oS o o¢ 114 ot 0

i m T L} L] T __ ¥ T T L} m L L] Ll L} _ : D N S _ 1 ¥ L] L _I- T T L] _ T ] T L] m T T T T m T T T d 810
62’0 |--nnnnoee- e Fomnsemes frensnsnacns e s ¢ e | e ; p———— L et q szo
L e e R m et S S S q os0

: : m m m m _ : m : ]
BE: [ epmcasiy ey e e B g0 ek fes=rsesnvs et 4 sto
00°L [-eeeeeenes rrmonmail fermense oy B A s deeemenenaes foneeeeenes Rt 4 o0t
TR S o P s U L S ; 1 sz

” L ; : m | m

o F > Lr ; : : : ; )
AL e il 2 il il i R S e 4 0s'L
sut W R A besnnnaeas RRRRED ooeeeeenes sL'L

\ ' : : : ‘ :

SN Se " N i m
002 .A.. e o e rmntnzs Prommmnsans Fronnaessns fromaannbine 00Z

@ T ! m m :

- bEA : : : : : " .
522 [ - Fonneeeanes oo foeeeeaennns e dooneeneanns onnenneees = 2’2

Z N “ : m : m .

e : ; : : : ;
on-N 'l L 1.1 — 1 1 1 L ." 1 1 L 1 — 1 i L -\_y ' 1 1 1 — 'l i il 1 _ A 'l L 1

0s'e

R32

(dvx) 108jeQ Jamod


Jerricho
Text Box
KEY


TDB-I

PAGE 44 OF 50

Figure 11.C.2.b - Cycle 27 Total Power Defect to Percent Power Ratio vs. Burnup
(All Power Levels)
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(HZP, 5 to 7 GWD/MTU)
GROUPS 1-4

Figure 11.B.2.b - Cycle 27 Sequential Rod Worth vs. Rod Position
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FORT CALHOUN STATION TDB-II

TECHNICAL DATA BOOK PAGE 34 OF 50
Figure 11.B.3.c - Cycle 27 Group 4 Integral Rod Worth vs. Rod Position
(HZP, 5 to 9 GWD/MTU)
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Figure 11.D.1.b - Cycle 27 Equilibrium Xenon Reactivity vs. Burnup
(All Rods Out, HFP)
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FORT CALHOUN STATION TDB-II

TECHNICAL DATA BOOK PAGE 49 OF 50
Figure 11.D.2.b - Cycle 27 Xenon Reactivity After Trip
(MOC)
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Figure |l.A.4 - Cycle 27 Inverse Boron Worth vs. Burnup
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: RA2 and SA2 Rev 3

JPM Title: Perform a Quadrant Power Tilt Calculation

Location: Classroom

Approximate Time: 20 minutes Start Time:
End Time:
Actual Time:

Reference(s): K/A# 2.1.20
Ability to interpret and execute procedure steps.

OI-NI-1, Attachment 4, “Quadrant Power Tilt Calculation,” Rev 22
Form FC-171, “Corrected Excore Azimuthal Power Tilt Limits,
Revision 11

Handout(s): Partially completed OI-NI-1, Attachment 4
Filled out Form FC-171

Task List#: 0083

Applicable Position(s): RO/SRO

Time Critical: No

Alternate Path: No

JPM Prepared by: Date:

Page 1 of 6



Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: RA2 and SA2 Rev 3

JPM Title: Perform a Quadrant Power Tilt Calculation

Operators’ Name:

All Critical Steps (shaded) must be performed or simulated in accordance with
the standards contained in this JPM

The Operator’s performance was evaluated as (circle one):

SATISFACTORY UNSATISFACTORY

Evaluator’s Signature: Date:

Reason, if unsatisfactory:

Tools & Equipment: Calculator
Safety Considerations:  None

Comments:

Page 2 of 6



Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: RA2 and SA2 Rev 3

JPM Title: Perform a Quadrant Power Tilt Calculation

TASK
STANDARD:

Applicant performed a quadrant power tilt calculation
per OI-NI-1 Attachment 4 Step 2. Applicant calculated
QPTR to be 0.53% for the upper and 0.90% for the
lower. Applicant determined that the calculated lower
tilt exceeds the FC-171 value provided.

INITIAL
CONDITIONS:

e ERF and GARDEL are inoperable.

e Excore detectors are available.

¢ |&C measured and recorded voltage readings for the
excore detectors per OI-NI-1, NUCLEAR
INSTRUMENTATION SYSTEM, Attachment 4,
“Quadrant Power Tilt Calculation”, Step 2.a.

FC-171, CORRECTED EXCORE AZIMUTHAL POWER
TILT LIMITS, is attached.

INITIATING CUE:

You are directed to perform a quadrant power tilt
calculation per OI-NI-1, Attachment 4, Step 2, using the
information collected by I&C. Based on your
calculations, determine if the indicated upper tilt and
indicated lower tilt are within the values given in FC-
171.

Page 3 of 6



JPM No:

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

RA2 and SA2 Rev 3

JPM Title: Perform a Quadrant Power Tilt Calculation

Critical Steps shown in gray and **

STEP ELEMENT STANDARD
**1 (OI-NI-1, | Calculate Upper Quadrant Candidate determines upper
Attachment 4, | Power Tilt quadrant power tilt to be
Step 2.¢) 0.53%:

(5.125 — 5.075) / (5.125 +
5.075) = 4.902 E-3

(5.1 —5.05) / (5.1 + 5.05) =
4.9261 E-3

(4.902E-3) + (4.9261E-3) —
(1.48628 * 4.902E-3 *4.9261E-
3) = 1.2406 E-5

(1.2406E-5*2.2334) * 100 =
0.526%

Range of 0.52%-0.535% is
acceptable.

[ SAT] [ UNSAT ]

**2 (Step 2.d)

Calculate Lower Quadrant

Power Tilt

Candidate determines lower
quadrant power tilt to be
0.90%.

(4.925 - 4.85) / (4.925 + 4.85)
=7.673 E-3

(4.9 —4.875)/ (4.9 + 4.875) =
2.5575 E-3

(7.673E-3)? + (2.5575E-3)° —
(1.48628 * 7.673E-3 *
2.5575E-3) = 3.6245 E-5

\(3.6245E-5 * 2.2334) * 100 =
0.90%

Page 4 of 6




JPM No:

RA2 and SA2

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Perform a Quadrant Power Tilt Calculation

STEP

ELEMENT

STANDARD

Range of 0.89% — 0.91% is
acceptable.

[ SAT ] [ UNSAT ]

**3 (Step 2.e)

Verify calculated tilt values are
less than current FC-171
indicated tilt values.

Candidate reviews FC-171
and determines that the lower
tilt is greater than current FC-
171 indicated tilt value.

[ SAT ] [ UNSAT ]

Termination Criteria:

Calculated upper and lower quadrant power tilts and

determined that the lower quadrant power tilts is not
within current values specified in FC-171

Page 5 of 6




Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: RA2 and SA2 Rev 3

INITIAL e ERF and GARDEL are inoperable.
CONDITIONS: e Excore detectors are available.
¢ |&C measured and recorded voltage readings for the
excore detectors per OI-NI-1, NUCLEAR
INSTRUMENTATION SYSTEM, Attachment 4,
“Quadrant Power Tilt Calculation”, Step 2.a.

FC-171, CORRECTED EXCORE AZIMUTHAL POWER
TILT LIMITS, is attached.

INITIATING CUE: You are directed to perform a quadrant power tilt
calculation per OI-NI-1, Attachment 4, Step 2, using the
information collected by I&C. Based on your
calculations, determine if the indicated upper tilt and
indicated lower tilt are within the values given in FC-

171.
Applicant Name:
Upper Quadrant Power Tilt: %
Lower Quadrant Power Tilt: %

Values within current FC-171 values?

If not, which one(s) is (are) outside current FC-171 values?

Page 6 of 6



FORT CALHOUN STATION
OPERATING INSTRUCTION

KEY

| o

l Continuous Use

OI-NI-1
PAGE 13 OF 16

Attachment 4 - Quadrant Power Tilt Calculation

PROCEDURE (continued)

(/) INITIALS

2. IF the Excore Detectors are available AND the ERF is inoperable,
THEN perform the following:

a.

Notify 1&C to connect DMM to the Output test jack on the front of the
Power Range Monitor and place the Output Select switch to the position
specified and measure and record the following voltages (0-10V):

Al-31A
Output Select swt. to LOWER
Output Select swt. to UPPER

Al-31B

Output Select swt. to LOWER
Output Select swt. to UPPER
Al-31C

Output Select swt. to LOWER
Output Select swt. to UPPER
Al-31D

Output Select swt. to LOWER

Output Select swt. to UPPER

KEY

(Sa) 4335
(Sw) 225

(Se) 4-3D
(Spp) - @735

(Sc)4.925

(Seu)2. 12>

(So)_4.9

(Spu) 2. L

e

R22
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FORT CALHOUN STATION
OPERATING INSTRUCTION

KEY

" OI-NI-1
c PAGE 14 OF 16

I Continuous Use

Attachment 4 - Quadrant Power Tilt Calculation

PROCEDURE (continued)

(/) INITIALS

2 b. As required, request I&C to obtain the following voltage measurements
for the control channels:

e Al-31A

CONTROL CHANNEL A LOWER
TB(A) 8: 60(+), 59(-), 58(G) Cu) /B

CONTROL CHANNEL A UPPER
TB(A) 8: 57(+), 56(-), 55(G) Cu) P/

e Al-31D

CONTROL CHANNEL B LOWER
TB(D) 8: 57(+), 56(-), 55(G) c.) P/B

CONTROL CHANNEL B UPPER

TB(D) 8: 60(+), 59(-), 58(G) (Co /B 7@3__
1&C

c. Calculate the Upper Quadrant Power Tilt using the voltages from

Step 2.a:

® S-Sy 5125 -£.079S

= 4130: b4 ’ 0'3

Scu*Se 5.25 +5.07S (u)

® Spy-Sau S\ - <. oS

Ba
- amd 920! 2O

Spu * Sau S

o (U + (v)? - [1.48628 x (u) x (v) ] = 1240k x /0"

+ .05 (v)
S
(w)

o V(w)x 22334 X100=_053 %

KEY R22
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FORT CALHOUN STATION
OPERATING INSTRUCTION c

Continuous Use

Attachment 4 - Quadrant Power Tilt Calculation

PROCEDURE (continued)

2 d. Calculate the Lower Quadrant Power Tilt using the voltages from

Step 2.a:
e S-S - £].§S
o TR _d42s L€ - 2.*3x/0 >
ScL+Se  4Aa2S +d.BS (x)

*SaSw o5 4B, sqqy /e

SoL * Sa )q F 4&3S (y)
3

o (X + (y)? - [1.48628 x () x (y) ] = 30295 % /©
(2)

e V(2)x 22334 x100= 020 ¢,

e. Verify the Calculated Tilt values are less than the current FC-171
indicated tilt values.

f.  IF the tilt value for a Safety Channel is greater than the FC-171

indicated tilt value AND is confirmed not to be a channel fault due to a

failing detector or power supply,

THEN immediately notify the Reactor Engineer and reference Technical

Specification 2.10.4(4).

NOTE

This step is an alternate method of calculating Tilt and may be useful as a
check of the Azimuthal Tilt Values from the Excore Detectors.

3. IF the Incore Detectors and the ERF are available,
THEN verify incore tilt on the GARDEL MARGIN SUMMARY Panel.

KEY

OI-NI-1
PAGE 15 OF 16

(/) INITIALS

STA

R22
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FORT CALHOUN STATION FC-171
GENERAL FORM R11

CORRECTED EXCORE AZIMUTHAL POWER TILT LIMITS

Azimuthal Tilt
Safety Channels
Detectors Indicated Tilt (%)
Upper @.93
Lower (. 77
Summed /. S
Signature (Reactor Engineer): Reactor Engineer Date: loday

GARDEL is inoperable
Indicated Tilt(%) = 3% Tech Spec Limit (T.S. 2.10.4(4)(b))

Obtain tilt values from ERF computer system:
o Enter"TLT"
e Depress "RPT" (Report) button or print page
e Outputs to printer designated on ERF Page SDD.

(OP-ST-SHIFT-0001 and RE-ST-NI-0001)
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FORT CALHOUN STATION
OPERATING INSTRUCTION

C

Continuous Use

OI-NI-1
PAGE 13 OF 16

Attachment 4 - Quadrant Power Tilt Calculation

PROCEDURE (continued)

(/) INITIALS

2.  IF the Excore Detectors are available AND the ERF is inoperable,
THEN perform the following:

a. Notify I&C to connect DMM to the Output test jack on the front of the
Power Range Monitor and place the Output Select switch to the position
specified and measure and record the following voltages (0-10V):

e AlI-31A
Output Select swt.
Output Select swit.

e Al-31B

Output Select swt.

Output Select swt.
e AI-31C

Output Select swit.

Output Select swit.
e AI-31D

Output Select swt.

Qutput Select swt.

to LOWER

to UPPER

to LOWER

to UPPER

to LOWER

to UPPER

to LOWER

to UPPER

(Sa) 4335
(Sw)2:25

(Se) 4-35
(Spu).2- @735

(Sc)A. 225

(Seu). 12>

(Sp)_4-9

(Sp) S L %_

R22



FORT CALHOUN STATION " , OI-NI-1
OPERATING INSTRUCTION c PAGE 14 OF 16

Continuous Use

Attachment 4 - Quadrant Power Tilt Calculation

PROCEDURE (continued) (/) INITIALS

2 b. As required, request I&C to obtain the following voltage measurements
for the control channels:

e AlI-31A

CONTROL CHANNEL A LOWER
TB(A) 8: 60(+), 59(-), 58(G) (Co )t/ B

CONTROL CHANNEL A UPPER
TB(A) 8: 57(+), 56(-), 55(G) Ca)r2 (B

e Al-31D

CONTROL CHANNEL B LOWER
TB(D) 8: 57(+), 56(-), 55(G) Co)w(f

CONTROL CHANNEL B UPPER

TB(D) 8: 60(+), 59(-), 58(G) (Cau) P | A 1&C

1&C

c. Calculate the Upper Quadrant Power Tilt using the voltages from
Step 2.a:

® S¢ - Spy -

Scu * Sau + (u)

A SDU - SAU -

Spu + Sau + (v)
® (U + (v)*-[1.48628 x (U)x(V)]=___
(w)
o V(w)x22334 X100 = %

R22
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FORT CALHOUN STATION
OPERATING INSTRUCTION ¢

Continuous Use

Attachment 4 - Quadrant Power Tilt Calculation

PROCEDURE (continued)

2 d. Calculate the Lower Quadrant Power Tilt using the voltages from

Step 2.a:
® Sc - S -

ScL *+ SgL + (x)
b SDL - SAL -

SpL +Sa + (y)

® (x)* + (y)* - [1.48628 x (x) x (y) ] =
(2)

o V(2)x2.2334 X100 = %

e. Verify the Calculated Tilt values are less than the current FC-171
indicated tilt values.

f.  IF the tilt value for a Safety Channel is greater than the FC-171

indicated tilt value AND is confirmed not to be a channel fault due to a

failing detector or power supply,

THEN immediately notify the Reactor Engineer and reference Technical

Specification 2.10.4(4).

NOTE

This step is an alternate method of calculating Tilt and may be useful as a
check of the Azimuthal Tilt Values from the Excore Detectors.

3. IF the Incore Detectors and the ERF are available,
THEN verify incore tilt on the GARDEL MARGIN SUMMARY Panel.

OI-NI-1
PAGE 15 OF 16
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JPM No: RA3

JPM Title: Prepare a Manual Clearance for Maintenance on AC-3C

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

Location: Classroom
Approximate Time: 20 minutes Start Time:
End Time:
Actual Time:
Reference(s): | KIA#2.2.13 RO IMP: 4.1
Knowledge of tagging and clearance procedures
Procedures: SO-G-20A
Other (tech specs, etc): P&IDs
Handout(s): Three Blank SOMS forms per Candidate

Task List#: 0075

Applicable Position(s): RO/SRO

Time Critical: NO

Alternate Path:

JPM Prepared by: Jerry Koske Date:

NO

Page 1 of 6

3/22/2012




Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: RA3 Rev 3

JPM Title: Prepare a Manual Clearance for Maintenance on AC-3C

Operators’ Name:

All Critical Steps (shaded) must be performed or simulated in accordance with
the standards contained in this JPM

The Operator’s performance was evaluated as (circle one):

SATISFACTORY UNSATISFACTORY

Evaluator’s Signature: Date:

Reason, if unsatisfactory:

Tools & Equipment:
Safety Considerations:

Comments:

Page 2 of 6



Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: RA3 Rev 3

JPM Title: Prepare a Manual Clearance for Maintenance on AC-3C

TASK
STANDARD: The candidate prepared a Manual Clearance in
accordance with SO-G-20A. All of the criteria for critical
steps 2, 4, 5 and 6 were satisfied.
INITIAL
CONDITIONS: Maintenance is being planned to replace the
impeller on Component Cooling Pump, AC-3C.
SOMS is unavailable.
INITIATING CUE:

You are directed to prepare a manual Clearance for
Maintenance on AC-3C in accordance with SO-G-20A
using the blank SOMS forms provided. The following
information is required:

e Tag Type

e Equipment

¢ Placement Sequence

e Placement Configuration

The Shift Manager has directed that AC-3C’s casing
vent and drain valves remain closed

Please write your name on each SOMS Form.
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JPM No:

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Prepare a Manual Clearance for Maintenance on AC-3C

Critical Steps shown in gray and **

STEP

ELEMENT

STANDARD

Refer to applicable references:

e SO-G-20A
e Plant Procedures
e P&IDs

Candidate used reference
material as required.

[ SAT ] [ UNSAT ]

**2

Prepare Clearance per SO-G-
20A using blank SOMS form

The Control Switch for AC-3C
must be first item in the
sequence. It is placed in PTL
and CAUTION tagged.

[ SAT ] [ UNSAT ]

The breaker 69 switch should
be the second item in the
sequence. It is placed in PTL
with No Tag.

[ SAT] [ UNSAT ]

**4

The breaker must be in the
sequence before any valves. It
is racked out with a DANGER
tag.

[ SAT ] [ UNSAT ]

**5

AC-3C’s discharge valve, AC-
108, and AC-3C’s suction
valve, AC-106 must be the
next 2 items in the sequence.
It is not required that AC-108
be listed before AC-106. Both
of these valves must be
danger tagged closed.

[ SAT ] [ UNSAT ]
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JPM No: RA3

Rev 3

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM Title: Prepare a Manual Clearance for Maintenance on AC-3C

STEP

ELEMENT

STANDARD

**6

AC-3C’s vent and drain valves,
At least 2 of the following
valves must be listed:

e AC-359

e AC-360

o AC-361
They should be designated as
CLOSED (per Initiating Cue)
or per Shift Manager
Discretion with NO TAG

[ SAT ] [ UNSAT ]

Note: AC-163, AC-1116, AC-
838 and AC-837 may also be
listed but are not required.

Examiner Note: Ensure
Candidate has written name
on blank SOMS Forms

Termination Criteria:

The candidate has completed the clearance form
with the information listed in the initiating Cue.
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: RA3

INITIAL

CONDITIONS: Maintenance is being planned to replace the
impeller on Component Cooling Pump, AC-3C.
SOMS is unavailable.

INITIATING CUE: You are directed to prepare a manual Clearance for

Maintenance on AC-3C in accordance with SO-G-20A
using the blank SOMS forms provided. The following
information is required:

e Tag Type

e Equipment

¢ Placement Sequence

¢ Placement Configuration

The Shift Manager has directed that AC-3C’s casing
vent and drain valves remain closed

Please write your name on each SOMS Form.
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Clearance Tag List

FORT CALHOUN STATION

Clearance: EXAM SOMS FORM
Clearance:
Tag Type Equipment Pla [ Placement Place. 7% Verif | Place. 2™ Rest | Rest. Config. Rest.. 1" Verif | Rest.. 2™ Verif
----------------- Seq | Configuration Verif Seq *As Left (If Diff.)
-------- *Equipment Description e i Date/Time R R TR Date/Time Date/Time
Serial No. *Equipment Location * Notes Date/Time
Cavtron | AC3C PTL D
Contrel Switch |
CB-1,2,3
Wl |13ty || PTE || ||
69 SWitch
A-3 KEY
Dmgey | IB3C=4¢=4 | | 3 | Racked 0vT.
Byes frev
Danger | AC(08 | |y | Closed .
AC‘3C Discheks
valve
Duger | . AC-(06 . Slclsed .\
AC-3C Suction
valve
NoTag | . .AL=357.. 6l Clsed | ]
AC-3C Ce¢Srng
veanT



Jerricho
Text Box
A-3 KEY


Clearance Tag List

FORT CALHOUN STATION

Clearance: EXAM SOMS FORM

Clearance:

Tag Type Equipment Pla | Placement Place. 1% Verif Place. 2™ Rest | Rest. Config. Rest.. 1% Verif Rest.. 2™ Verif
----------------- Seq | Configuration Verif Seq *As Left (If Diff.)

-------- *Equipment Description R Date/Time T Date/Time Date/Time

Serial No. *Equipment Location * Notes Date/Time

NoTug | AL 360, 6| Closed .11 e

Mo Teg | AC-3£) 6. clhosed 1

A-3 KEY

--------



Jerricho
Text Box
A-3 KEY


Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: RA4/SA4 Rev 3

JPM Title: Determine if temporary shielding should be requested

Location: Classroom

Approximate Time: 5 minutes Start Time:
End Time:
Actual Time:

Reference(s): K/A#2.3.12
Knowledge of radiological safety principles pertaining to licensed
operator duties, such as containment entry requirements, fuel
handling responsibilities, access to locked high-radiation areas,
aligning filters, etc.
KIA# 2.3.7
Ability to comply with radiation work permit requirements during
normal or abnormal conditions.
RP-307, “Use and Control of Temporary Shielding”, Rev 20

Handout(s): None

Task List#: None (GET Rad Worker Knowledge)

Applicable Position(s): RO/SRO

Time Critical: No

Alternate Path: No

JPM Prepared by: Date:
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: RA4/SA4 Rev 3

JPM Title: Determine if temporary shielding should be requested

Operators’ Name:

All Critical Steps (shaded) must be performed or simulated in accordance with
the standards contained in this JPM

The Operator’s performance was evaluated as (circle one):

SATISFACTORY UNSATISFACTORY

Evaluator’s Signature: Date:

Reason, if unsatisfactory:

Tools & Equipment: Calculator
Safety Considerations:  None

Comments:
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: RA4/SA4 Rev 3
JPM Title: Determine if temporary shielding should be requested

TASK Applicant calculated total estimated dose for the work

STANDARD: without installing shielding to be 140 mrem. Applicant
calculated total estimated dose for the work with
shielding (including shielding installation) to be
approximately 132 mrem. Applicant recommends
requesting temporary shielding be installed.

INITIAL Work is being planned to be performed in Room 13

CONDITIONS: near HS#23 which has a 30 cm dose rate reading of
80 mR/hr. This work is performed by one person
and is expected to take 1.75 hours. It has been
determined that if shielding is installed, the dose
rate will decrease to 45 mR/hr. The time for one
person to install the shielding is estimated to take
40 minutes.

INITIATING CUE: Determine:
¢ The total expected dose for the work if shielding
is not installed.

e The total expected dose if the worker installs the
shielding and then performs the work.

Recommend whether or not temporary shielding
should be requested.
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JPM No:

RA4/SA4

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Determine if temporary shielding should be requested

Critical Steps shown in gray and **

STEP ELEMENT STANDARD
**1 Determine expected dose Applicant determines expected
without shielding. dose without shielding.
80 mR/hr * 1.75 hours = 140
mrem
[ SAT] [ UNSAT ]
**2 Determine expected dose with | Applicant determines total
shielding installation. expected dose if shielding is
installed.
80 mR/hr * 40 min * (1 hr/ 60
min) + 45 mR/hr * 1.75 hr =
132 mrem
[ SAT] [ UNSAT ]
**3 Determine if shielding should Applicant determines that the

be requested.

total dose with shielding is 8
mrem less than the total
expected dose without
shielding and therefore,
temporary shielding should be
requested.

[ SAT ] [ UNSAT ]

Termination Criteria:

Applicant has calculated the total expected dose

both with and without shielding and has determined
that shielding should be requested.
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: SA4 Rev 3

INITIAL

CONDITIONS: Work is being planned to be performed in Room 13
near HS#23 which has a 30 cm dose rate reading of
80 mR/hr. This work is performed by one person
and is expected to take 1.75 hours. It has been
determined that if shielding is installed, the dose
rate will decrease to 45 mR/hr. The time for one

person to install the shielding is estimated to take
40 minutes.

INITIATING CUE: Determine:
¢ The total expected dose for the work if shielding
is not installed.

¢ The total expected dose if the worker installs the
shielding and then performs the work.

Recommend whether or not temporary shielding
should be requested.

Applicant Name:

Total dose if shielding is NOT installed:

Total dose if shielding is installed:

Recommend requesting temporary shielding (YES or NO)?
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: SA1 Rev 3

JPM Title: Calculate amount of water and boric acid required to raise SIRWT
level 10 inches and maintain SIRWT concentration

Location: Classroom

Approximate Time: 20 minutes Start Time:
End Time:
Actual Time:

Reference(s): K/A2.1.25
Ability to interpret reference materials, such as graphs, curves,
tables, etc.

TDB-V.12, “Miscellaneous Formula Sheet”, Rev. 13
TDB-VII, “Tank Curves,” Rev.16

Handout(s): None

Task List#: 1192

Applicable Position(s): SRO

Time Critical: No

Alternate Path: No
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE
JPM No: SA1 Rev 3
JPM Title: Calculate amount of water and boric acid required to raise SIRWT

level 10 inches and maintain SIRWT concentration

JPM Prepared by: Date:

Operators’ Name:

All Critical Steps (shaded) must be performed or simulated in accordance with
the standards contained in this JPM

The Operator’s performance was evaluated as (circle one):

SATISFACTORY UNSATISFACTORY

Evaluator’s Signature: Date:

Reason, if unsatisfactory:

Tools & Equipment: Calculator
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JPM No: SA1

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Calculate amount of water and boric acid required to raise SIRWT
level 10 inches and maintain SIRWT concentration

Safety Considerations:  None

Comments:
TASK Applicant calculates the amount of demineralized water
STANDARD: and the amount of boric acid to add to the SIRWT to
raise level from 185 inches to 195 inches while
maintaining current SIRWT concentration. Applicant
determines that 6117 gallons of water (6110-6125 gal)
and 3883 gallons of boric acid (3875-3890) must be
added.
INITIAL e Current SIRWT level is 185 inches.
CONDITIONS: e Current SIRWT boric acid concentration is 2247
Ppm.
e Both BAST’s most recent sample indicate 3.31 %wt
boric acid.
INITIATING CUE: You have been asked to determine that total number of

gallons required to raise SIRWT level 10 inches to a
final level of 195 inches. You have also been asked to
determine that amount of demineralized water and the
amount of water from the BAST’s required to raise the
SIRWT 10 inches while maintaining current SIRWT
boric acid concentration. Calculations that are normally
used for determining additions to the RCS can be used
for the SIRWT without change.
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JPM No:

SA1

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Calculate amount of water and boric acid required to raise SIRWT
level 10 inches and maintain SIRWT concentration

Critical Steps shown in gray and **

STEP ELEMENT STANDARD
**1 TDB-VII Determine total number of Applicant determines from the
gallons required to raise graph that approximately
SIRWT level from 185 inches 10,000 total gallons are
to 195 inches. required to raise SIRWT level
10 inches (330,000 -320,000 =
10,000 gallons).
(9,950 — 10,050 gallons
acceptable)
[ SAT] [ UNSAT]
**2 TDB- Determine number of gallons of | Gal water / gal acid =
V.12 demineralized water and (1748%3.31%) / 2247 ppm -1 =

number of gallons of water
from BAST’s

1.575
Gal water = 1.575 * gal acid

Gal water + gal acid = 10,000
gal

2.575 gal acid = 10,000 gal

Gal acid =3883.5 gal (3875-
3890 gal)

Gal water = 10,000 - 3883.5 =
6116.5 gal (6110 — 6125 gal)

OR
Gal water = 1.575 * 3883.5 =
6116.5 gal (6110-6125)

[ SAT ] [ UNSAT ]
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: SA1 Rev 3

JPM Title: Calculate amount of water and boric acid required to raise SIRWT
level 10 inches and maintain SIRWT concentration

Termination Criteria: Applicant has calculated that it will require 3884
(3875 — 3890) gallons of boric acid and 6117 (6110 —
6125) gallons of demineralized water for a total of
10,000 (9,950 -10,050) gallons to raise SIRWT level
10 inches while maintaining current SIRWT boric
acid concentration.
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: SA1 Rev 3

INITIAL e Current SIRWT level is 185 inches.
CONDITIONS: e Current SIRWT boric acid concentration is 2247
ppm.
e Both BAST’s most recent sample indicate 3.31 %wt
boric acid.

INITIATING CUE: You have been asked to determine that total number of
gallons required to raise SIRWT level 10 inches to a
final level of 195 inches. You have also been asked to
determine that amount of demineralized water and the
amount of water from the BAST’s required to raise the
SIRWT 10 inches while maintaining current SIRWT
boric acid concentration. Calculations that are
normally used for determining additions to the RCS can
be used for the SIRWT without change.

Applicant Name:

Total number of gallons to raise SIRWT level from 185 to 195 inches:

Amount of demineralized water:

Amount of borated water from the BAST’s:
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FORT CALHOUN STATION TDB-VII
TECHNICAL DATA BOOK PAGE 22 OF 29

Safety Injection and Refueling Water Tank (SIRWT), SI-5

SIRWT TANK SI- 5 VOLUME

360
350
20 —
320 ,/,
310 /

300

270
260
250
240

230 /
220 /
210 /

Volume of Water (x1000 gal.)
.

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220
Level (in.)

Minimum of 283,000 gallons of usable water above 16" recirculation level (approx. 28,000 gal)
per Tech Spec 2.1.4(5). Hence minimum tank level is 311,000 gal at 180". Reference
calculation FC07376.

R16



FORT CALHOUN STATION
TECHNICAL DATA BOOK

BLEND

GAL WATER _[1748*CA|
GAL ACID | CLOOP

OR
DEMIN WATER FLOW = (BA FLOW )(1748 *CA — C LOOP )/C LOOP

PPM = (% WT) * (1748)

TDB-V.12
PAGE 3 OF 5

CA = CONCENTRATION IN BORIC ACID TANK (% WT)

Cl = INITIAL CONCENTRATION OF RCS (PPM)

CF = FINAL CONCENTRATION OF RCS (PPM)

C LOOP = CONCENTRATION OF RCS LOOP (PPM)

BA = BORIC ACID

DEMIN FLOW = GALLONS PER MINUTE (GPM)

BA FLOW = GALLONS PER MINUTE (GPM)

HZP = Hot Zero Power (Tavg = 532°F and Pressurizer Level = 48%)

HFP = Hot Full Power (Tavg = 567.6°F and Pressurizer Level = 60%)
SUBCRITICAL MULTIPLICATION

CR1 _ (1-Keee,) CRINITAL 1

CR2 "~ (1-Kgey) CRFINAL M

R13



Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: SA3 Rev 3

JPM Title: Review a Manual Clearance for Maintenance on AC-3C

Location: Classroom

Approximate Time: 20 minutes Start Time:
End Time:
Actual Time:

Reference(s): | KIA#2.2.13 RO IMP: 4.1
Knowledge of tagging and clearance procedures

Procedures: SO-G-20A

Other (tech specs, etc): P&IDs

Handout(s): Filled out SOMS Forms

Task List#: 0075

Applicable Position(s): SRO

Time Critical: NO

Alternate Path: NO

JPM Prepared by: Jerry Koske Date:  3/22/2012
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: SA3 Rev 3

JPM Title: Review a Manual Clearance for Maintenance on AC-3C

Operators’ Name:

All Critical Steps (shaded) must be performed or simulated in accordance with
the standards contained in this JPM

The Operator’s performance was evaluated as (circle one):

SATISFACTORY UNSATISFACTORY

Evaluator’s Signature: Date:

Reason, if unsatisfactory:

Tools & Equipment:
Safety Considerations:

Comments:
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JPM No: SA3

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Review a Manual Clearance for Maintenance on AC-3C

TASK
STANDARD: The Applicant reviewed the Manual Clearance in
accordance with SO-G-20A. The Applicant did not
approve the Clearance because items were not listed in
the required sequence. The Control Switch in the
Control Room should have been the first item in the
sequence.
INITIAL
CONDITIONS: Maintenance is being planned to replace the
impeller on Component Cooling Pump, AC-3C.
SOMS is unavailable. A Manual Clearance has been
prepared.
INITIATING CUE:

You are directed to perform a SRO review of the
manual Clearance for Maintenance on AC-3C in
accordance with SO-G-20A. The following information
should be reviewed:

e Tag Type

e Equipment

¢ Placement Sequence

e Placement Configuration

The Shift Manager has directed that AC-3C’s casing
vent and drain valves remain closed
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JPM No:

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Review a Manual Clearance for Maintenance on AC-3C

Critical Steps shown in gray and **

STEP ELEMENT STANDARD
1 Reviewed Manual Clearance Applicant reviewed Form
form.
[ SAT] [ UNSAT ]
2 Refer to applicable references: | Applicant used reference
o SO-G-20A material as required.
e Plant Procedures
e P&IDs [ SAT] [ UNSAT]
3 Approve Clearance The Applicant did not approve

the clearance (Circled NO)
because the Control Switch for
AC-3C must be first item in the
sequence.

[ SAT ] [ UNSAT ]

Note: the Applicant may also
wish to add AC-163, AC-
1116, AC-838 and AC-837 to
the Clearance.

Termination Criteria:

The Applicant has completed the clearance form

with the information listed in the initiating Cue.
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE
JPM No: SA3 Rev 3

INITIAL

CONDITIONS: Maintenance is being planned to replace the
impeller on Component Cooling Pump, AC-3C.
SOMS is unavailable. A Manual Clearance has been
prepared.

INITIATING CUE: You are directed to perform a SRO review of the
manual Clearance for Maintenance on AC-3C in
accordance with SO-G-20A. The following information
should be reviewed:

e Tag Type

e Equipment

¢ Placement Sequence

¢ Placement Configuration

The Shift Manager has directed that AC-3C’s casing
vent and drain valves remain closed

Name:

Approve Clearance: (Circle One) YES NO

If you did not approve, specify why below:
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Clearance Tag List
Clearance: EXAM
Clearance: AC -3C

FORT CALHOUN STATION

SOMS FORM

Tag Type Equipment Pla | Placement Place. 1% Verif Place. 2™ Rest | Rest. Config. Rest.. 1% Verif Rest.. 2™ Verif
----------------- Seq | Configuration Verif Seq *As Left (If Diff.)
-------- *Equipment Description B Date/Time LR Date/Time Date/Time
Serial No. *Equipment Location * Notes Date/Time
Nelag | IB3C-%C=% | | | PTL.....| | | e
&9 Switch
Dinger | 1B3¢=4C=% | |\ o | Recked_oeT.| | | | |
Breiker
CAdTisn | AC=3C 2 | PrL..| | e
(o ntrel SWitch
C B - // 2 /3
Denge¥ | ALz[08 y | Clhsed | | ||
AC-3cC Discheks
valve
Dugger | AC-[06 Sl Clsed ||
AC -3¢ Svction
valve
NoTag | . .AL=351.. 6| Clesed .\ || |,
AC-3C C¢Sing
venT




Clearance Tag List

FORT CALHOUN STATION

Clearance: EXAM SOMS FORM

Clearance: AC -3C

Tag Type Equipment Pla | Placement Place. 1% Verif Place. 2™ Rest | Rest. Config. Rest.. 17" Verif Rest.. 2™ Verif
----------------- Seq | Configuration Verif Seq *As Left (If Diff.)

-------- *Equipment Description B LT Date/Time R e R TP Date/Time Date/Time

Serial No. *Equipment Location * Notes Date/Time

NoTug | AC 360, 6| Closed .| |

NeTes | .ACz36). | |6 | closed | | || |




AC-lllB%
o} —Tp

“COOLING

AC-103
= WATER PUMP &=
AC-3B ﬁcg?35
PL- y
433C 432B o

AC-838

AC-359

AC-360

[

AC-361

AC-108  AC-107 COMPONENT (U D
COCLING | AC-106
AC_163 IQH -
WATER PUMP ot
<= AC-3C %9‘3337
L > l 432C
TE-  HCV-

496 4928
RAW_WATER /()

N




Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: SA5 Rev 3

JPM Title: Classify Emergency Action Levels and make Protective Action
Recommendations

Location: Classroom
Approximate Time: 12 minutes Start Time:
End Time:
Actual Time:
Reference(s): 1. K/A# 000000 2.4.41 (SRO 4.6): Knowledge of the

emergency action level thresholds and classifications.

2. K/A# 000000 2.4.44 (SRO 4.4): Knowledge of emergency
plan protective action recommendations.

3. EPIP-OSC-1, EMERGENCY CLASSIFICATION.

4. TBD-EPIP-OSC-1A, Recognition Category A - Hazards
and Other Conditions Affecting Plant Safety.

5. EPIP-EOF-7, PROTECTIVE ACTION GUIDELINES.

Task List#: 1453

Applicable Position(s): SRO

Time Critical: YES

Alternate Path: NO

JPM Prepared by: Jerry Koske Date:  3/8/2012
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE
JPM No: SA5 Rev 3
JPM Title: Classify Emergency Action Levels and make Protective Action
Recommendations

Operators’ Name:

All Critical Steps (shaded) must be performed or simulated in accordance with
the standards contained in this JPM

The Operator’s performance was evaluated as (circle one):

SATISFACTORY UNSATISFACTORY

Evaluator’s Signature: Date:

Reason, if unsatisfactory:

Tools & Equipment: None
Safety Considerations:  None

Comments:
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: SA5 Rev 3

JPM Title: Classify Emergency Action Levels and make Protective Action
Recommendations

TASK The SRO Applicant reviewed the plant conditions,

STANDARD: referred to EPIP-OSC-1A and TDB-IV.8 and classified
the event as a General Emergency, IC AG1, EAL 1.
Within 15 minutes of classifying the event, the
Applicant determined that the Protective Action
Recommendation is to evacuate all sectors 0-2 miles
and completed page one of form FC-1188 so that offsite
notifications can be made.

INITIAL e A loose parts monitoring alarm came in an hour
CONDITIONS: ago
e 20 minutes ago, the reactor tripped on TMLP and
Radiation Monitors RM-057 and RM-054A
alarmed

e EOP-00 Standard Post Trip Actions have been

completed and EOP-04 has been entered

e The ERO was activated and an Alert was

declared based on FA1, EAL 2, Loss of RCS
Barrier.

o Attempts to isolate Steam Generator RC-2A have

been unsuccessful.

e RM-064 has been placed in service and it’'s S/G A
reading has increased from 975 cpm to 990 cpm
over the past 15 minutes.

The wind is from 180° @ 15 mph.

The Met Tower AT is -1.3°C/100m

There is no precipitation

Dose Assessment has not yet been performed

INITIATING CUE
You are the Shift Manager. Determine the appropriate
IC and EAL, if any, in accordance with EPIP-OSC-1.
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Fort Calhoun Station — Operations Training
JOB PERFORMANCE MEASURE
JPM No: SA5 Rev 3

JPM Title: Classify Emergency Action Levels and make Protective Action
Recommendations

C U E #2 . ***********TI M E C RITICAL J P M***************

Specify any Protective Action Recommendations and
Complete Form FC-1188.

Critical Steps shown in gray and **

STEP ELEMENT STANDARD

1 Refer to Emergency Plan. Refer to TBD-EPIP-OSC-1A.

[ SAT] [ UNSAT ]

2™ Classify the event. This Event should be classified
as a GENERAL EMERGENCY
using IC AG1, EAL 1.

[ SAT] [ UNSAT ]

3** Determine Protective Action %% TIME CRITICAL *****
Recommendations and fill out
form FC-1188 for notifications. | Provide CUE# 2 and Blank
FC-1188 to Applicant

Start Time:

Form FC-1188 must be filled
out within 15 minutes and
must contain the following
information:

¢ Initial Declaration
General Emergency

IC#: AG1

EAL: 1 (Loss)

PARs: EVACUATE all
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: SA5 Rev 3
JPM Title: Classify Emergency Action Levels and make Protective Action
Recommendations
STEP ELEMENT STANDARD
Sectors, 0-2 Miles
End Time:
Elapsed Time:
[ SAT] [ UNSAT ]
e Prognosis: Worsening
4. Non-Critical Form FC-1188 e Plant Status: Shutdown
Information e Wind Direction:180°
e Wind Speed:15 MPH
e Precipitation: No
e Temperature difference:

-1.3 °C/100m

Stability Class: D

There is an airborne
release

Approval Signature, date
and time

Termination Criteria:

made.

Page 5 of 7
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JPM No: SA5 Rev3

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

INITIAL
CONDITIONS:

A loose parts monitoring alarm came in an hour
ago

20 minutes ago, the reactor tripped on TMLP and
Radiation Monitors RM-057 and RM-054A
alarmed

EOP-00 Standard Post Trip Actions have been
completed and EOP-04 has been entered

The ERO was activated and an Alert was
declared based on FA1, EAL 2, Loss of RCS
Barrier.

Attempts to isolate Steam Generator RC-2A have
been unsuccessful.

RM-064 has been placed in service and it’'s S/G A
reading has increased from 975 cpm to 990 cpm
over the past 15 minutes.

The wind is from 180° @ 15 mph.

The Met Tower AT is -1.3°C/100m

There is no precipitation

Dose Assessment has not yet been performed

INITIATING CUE:

You are the Shift Manager. Determine the appropriate
IC and EAL, if any, in accordance with EPIP-OSC-1.

Applicant Name:

Event Classification (circle one): NONE NOUE  ALERT  SAE GE

IC#

Time of Declaration:

EAL#
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: SA5 Rev3

C U E #2 : ***********TI M E C RITICAL J P M***************

Specify any Protective Action Recommendations and
Complete Form FC-1188.
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FORT CALHOUN STATION FC-1188
GENERAL FORM R27
PAGE 1 OF 2
FORT CALHOUN STATION — EMERGENCY NOTIFICATION FORM
Off-Site Contact Time: Person Making Off-Site Report: Contactor's Call Back #:
Time Mime Phoge #
1. Initial Declaration — for Initial declaration of any emergency classification

1 Hourly — When completing Hourly updates, one hour from time of the most recent event notification and
on an hourly basis until event termination.
[ 1 PAR Change — Any change in Protective Action Recommendations (PARs) and a new classification is not
being declared.
[ 1 Shiftly during ongoing events IF requested by the states AND the status of the event has not changed.
[ 1 Termination - Requirements of EPIP-OSC-2, Attachment 6.6, must be met.

2. Classification: 3. IC#: 4. EAL# |

(If Fission Product Barrier,
[ ] NOUE I[ ] Alert I[ ] Site Area I < General |[ ] None AG L complete box #7)
5. Time Event Declared: 6. Time Event Terminated:

7. Complete if Fission Product Barrier

Fuel Cladding:
; 1 M€ EAL # A[(E Loss/ Potential Loss

(Circle one)
RCS:
8. Prognosis: 9. Plant Status: EAL # Aé,{ldj Loss / Potential Loss
(Circle one)
[ ] Stable [ ]1AtPower Containment:
X1 Worsening [X]‘Shutdown EAL# A;ZZC Loss / Potential Loss
(Circle one)
OBTAIN METEOROLOGICAL DATA FROM ERF PAGE 197 (see Note 1 on page 2, if ERFCS is unavailable)
10. Wind From Degrees(10m): | 11. Wind Speed MPH (Use Slowest 12. Precipitation: [ ]Yes [)(]’No
o -
/80 AN /d)
13. Temperature Difference _— / . 3 °C/100m (use most positive AT)
14. Stability Class 1 1A [ 1B [ I1C DJD [ ]IE [ IF [ 1G+
<-19 >-1.9to >-1.7to >-15to >-05to >15to >40
<17 <15 <-05 <15 <40
15. There FG IS [ 1no : release of radioactive effluent to the environment
I was M g sitbome that is the result of or associated with this event
[ 1 willbe [ 1 aliquid

REVIEW EPIP-EOF-7 FOR GUIDANCE ON PARS

16 Protective Action Recommendations (PARs)

None Evacuate Sectors Shelter Sectors
0-2 Miles Al L~
2-5 Miles
5-10 Miles
17. Remarks
Approved: S/ 9/ Fvke Date: Dy /< Time: /e

CONFIRMED TIME (COUNTY USE ONLY)
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: JPM-P1 Rev 3

JPM Title: Respond to a steam bound auxiliary feedwater pump

Location: Auxiliary Building

Approximate Time: 20 minutes Start Time:
End Time:
Actual Time:

Reference(s): K/A#: 000061, K3.01, A2.04
Ability to (a) predict the impacts of the following malfunctions or
operations on the AFW; and (b) based on those predictions, use
procedures to correct, control, or mitigate the consequences of
those malfunctions or operations: pump failure or improper
Operation.

Procedures: AOP-28, Section lll, “Steam/Air Bound AFW
Pumps” Revision 16

Handout(s): AOP-28, Section Il

Task List#: 0107

Applicable Position(s): RO, SRO-I, SRO-U

Time Critical: No

Alternate Path: No
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: JPM-P1 Rev 3

JPM Title: Respond to a steam bound auxiliary feedwater pump

JPM Prepared by: Date:

Operators’ Name:

All Critical Steps (shaded) must be performed or simulated in accordance with
the standards contained in this JPM

The Operator’s performance was evaluated as (circle one):

SATISFACTORY UNSATISFACTORY

Evaluator’s Signature: Date:

Reason, if unsatisfactory:

Tools & Equipment: None
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: JPM-P1 Rev 3
JPM Title: Respond to a steam bound auxiliary feedwater pump

Safety Considerations:  Take precautions in the vicinity of hot piping and
steam drains

Comments: This JPM will be conducted as a static JPM in the
plant.

TASK Respond to a steam bound auxiliary feedwater pump,

STANDARD: take the necessary corrective actions, and restart

auxiliary feedwater pump FW-6.

INITIAL The plant is in hot shutdown. FW-10 and FW-54 are

CONDITIONS: out of service. When attempting to feed the steam
generators using auxiliary feedwater pump FW-6,
feedwater flow to the steam generators lowered.
FW-6 is suspected to be steam or air bound due to
low flow and oscillating amps. S/G pressure is 900
psia.

INITIATING CUE: CRS directs you to restore normal flow from Auxiliary
Feedwater Pump, FW-6, to service using AOP-28,
Section lll.
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JPM No:

JPM-P1

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Respond to a steam bound auxiliary feedwater pump

Critical Steps shown in gray AND **

STEP ELEMENT STANDARD
1 Obtain a copy of AOP-28 Knowledge of where to obtain
Section IlI. a copy of AOP-28
[ SAT] [ UNSAT ]
CUE: Provide copy of AOP-
28, Section lll.
2 (AOP-28, Check that discharge pipe Room 19
Section I, temperature is greater than Checks TI1-1382 for
Step 1) 260°F for at least one of the temperature.
following Aux Feedwater Pumps
(Room 19): [ SAT] [ UNSAT ]

TI1-1382

FW-6, Electric AFW Pump
(FW-6 Discharge Temperature
Indicator)

TI-1382 reads approximately
275°F.

CUE: Do not allow candidate
to enter FW-10 cage. If
checked, TI-1383 reads
approximately 85°F.
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JPM No:

JPM-P1

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Respond to a steam bound auxiliary feedwater pump

STEP ELEMENT STANDARD
3 (Step 2) CUE: IF Applicant contacted
IF discharge pipe temperature | Control Room, Control
for FW-6 is greater than 260°F, | Room directs you to stop
THEN stop FW-6. the pump locally.
Stopped the pump locally by
depressing RED local Stop
button.
RED light OFF and GREEN
light ON
[ SAT] [ UNSAT]
4 (Step 3) IF discharge pipe temperature Procedure step 3 N/A.

for FW-10, Steam AFW Pump, is
greater than 260°F,

CAUTION
Opening AFW Pump Drain
Valves may cause steam to
issue.

Read caution.

[ SAT] [ UNSAT ]

**4 (Step 4.a)

IF FW-6 is the affected pump,
THEN vent FW-6 by performing
the following (Room 19):

a. Unlock and close FW-171,
"MOTOR DRIVEN AUX FEED
PUMP FW-6 DISCHARGE
VALVE".

Examiner NOTE: Valve is
hard to move, Applicant may
use valve wrench.

Acknowledge Deviation Log
Entry

Room 19

FW-171 unlocked and close in
clockwise direction.

[ SAT ] [ UNSAT ]

CUE: Stem lowers until
resistance is felt.

**5 (Step 4.b)

Open FW-688, "MOTOR-

Room 19
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JPM No:

JPM-P1

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Respond to a steam bound auxiliary feedwater pump

STEP

ELEMENT

STANDARD

DRIVEN AUX FEED PUMP FW-
6 DISCHARGE DRAIN VALVE".

Opened FW-688 by turning
counter-clockwise.
[ SAT] [ UNSAT]

CUE: Stem rises, steam
observed.

**6 (Step 4.c)

WHEN a steady stream of water
issues from the drain valve,
THEN close the drain valve.

CUE 1: A steady stream of
water is observed.

Room 19

Closed FW-688 (clockwise)
following cue 1.

[ SAT] [ UNSAT ]

CUE 2: Stem lowers until
resistance is felt.

CUE: If candidate reads TI-
1382 again, it reads
approximately 170°F

7 (Step 5) IF EFWST level was less than CUE: EFWST level never fell
25%, THEN vent Auxiliary below 25%.
Feedwater suction pipe by
performing the following: Step is N/A
8 (Note) NOTE Note reviewed.
The "43/FW" Switch lines up
nine pumps for Auto-Start [ SAT] [ UNSAT ]
operation. Auto start is inhibited
for these nine pumps if the
"43/FW" Switch is in the "OFF"
position.
9 (Step 6.a) IF FW-6 is the affected pump, Contacted control room to
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JPM No:

JPM-P1

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Respond to a steam bound auxiliary feedwater pump

STEP

ELEMENT

STANDARD

THEN verify operability of FW-
6 by performing the following:
a. Place the "43/FW" Switch in
"OFF".

place 43/FW switch in OFF.
[ SAT] [ UNSAT ]

CUE: 43/FW switch is in
OFF.

10 (Step 6.b)

Open FW-175, "MOTOR-
DRIVEN AUX FEED PUMP
FW-6 DISCHARGE PRESS
INDIC PI-1379 ROOT VALVE"
(Room 19).

Room 19

Opened FW-175 (counter-
clockwise).
[ SAT] [ UNSAT ]

CUE: FW-175 stem rises
until resistance is felt.

11 (Step 6.c)

Start FW-6, Electric AFW Pump.

CUE: IF Applicant contacted
Control Room, Control
Room directs you to start
the pump locally.

Started the pump locally by
depressing local Start button.

RED light ON and GREEN
light OFF
[ SAT ] [ UNSAT ]

CUE: FW-6 red light is ON
and you hear pump noise.

12 (Step 6.d)

Allow FW-6 to run until pressure
on PI-1379, "FW-6 DISCH.
PRESSURE" (Room 19), is
greater than S/G(s) pressure.

Room 19

Checked PI-1379 to determine
discharge pressure.

[ SAT] [ UNSAT]

CUE: Indicator reads 1200
psia.
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JPM No:

JPM-P1

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Respond to a steam bound auxiliary feedwater pump

STEP

ELEMENT

STANDARD

13 (Step 6.e)

Stop FW-6, Electric AFW Pump.

CUE: IF Applicant contacted
Control Room, Control
Room directs you to stop
the pump locally.

Stopped the pump locally by
depressing RED local Stop
button.

RED light OFF and GREEN
light ON

[ SAT] [ UNSAT ]

14 (Step 6.f)

(Local) Verify that FW-6 stops
(Room 19).

Room 19

Verify green light is lit.
[ SAT] [ UNSAT]
CUE: Green lightis lit. No

motor noise. Pump shaft is
not moving.

**15 (Step
6.9)

Open and lock FW-171,
"MOTOR-DRIVEN AUX FEED
PUMP FW-6 DISCHARGE

VALVE".

Room 19

FW-171 opened (counter-
clockwise) and locked.

[ SAT] [ UNSAT]
CUE: FW-171 stem rises
until resistance is felt,
Locked with padlock (if

applicant completes this
action)
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JPM No:

JPM-P1

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Respond to a steam bound auxiliary feedwater pump

STEP ELEMENT STANDARD
**16 (Step Start FW-6, Electric AFW Pump. | CUE: IF Applicant contacted
6.h) Control Room, Control
Room directs you to start
the pump locally.
Started the pump locally by
depressing local Start button.
RED light ON and GREEN
light OFF
[ SAT] [ UNSAT]
CUE: FW-6 red light is ON,
you hear pump noise.
17 (Step 6.i)) | Monitor pressure on PI-1379, Room 19
"FW-6 DISCH. PRESSURE" Checks PI1-1379 for fluctuation.
(Room 19), for any abnormal
fluctuation. [ SAT ] [ UNSAT ]
CUE: Indicator for PI-1379
reads 980 psia and is stable.
18 (Step 7) IF the Plant is in Mode 1, THEN | This step N/A
place the "43/FW" Switch in
"AUTO". [ SAT] [ UNSAT]
19 (Step 8) Restore AFW to the desired CUE: Another operator will
lineup PER OI-AFW-1, Auxiliary | perform OI-AFW-1.
Feedwater Actuation System
Normal Operation.
20 (Step 9) Ensure BOTH of the following Room 19

valves are closed (Room 19):
FW-175, "MOTOR-DRIVEN AUX
FEED PUMP FW-6
DISCHARGE PRESS INDIC PI-
1379 ROOT VALVE"

FW-175 is closed (clockwise).
[ SAT] [ UNSAT]

CUE: FW-175 stem position
lowers until resistance if felt.
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: JPM-P1 Rev 3

JPM Title: Respond to a steam bound auxiliary feedwater pump

Termination Criteria: Pump FW-6 is running and supplying AFW flow to
the steam generators.
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: P1 Rev3

INITIAL

CONDITIONS: The plant is in hot shutdown. FW-10 and FW-54 are
out of service. When attempting to feed the steam
generators using auxiliary feedwater pump FW-6,
feedwater flow to the steam generators lowered.
FW-6 is suspected to be steam or air bound due to
low flow and oscillating amps. S/G pressure is 900
psia.

INITIATING CUE: CRS directs you to restore normal flow from Auxiliary
Feedwater Pump, FW-6, to service using AOP-28,
Section lll.
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: P-2 Rev 3

JPM Title: Racking Down a Non-Remote Equipped 4160 V Circuit Breaker

Location: Electrical Lab

Approximate Time: 20 minutes Start Time:
End Time:
Actual Time:

Reference(s): K/A# 062000 A4.04
Ability to manually operate and/or monitor in the Control Room:
Local operation of breakers

Procedures: OI-EE-1A, Attachment 2, “Racking Down A Non-
Remote Equipped 4160 V Breaker.” Rev 25

Handout(s): OI-EE-1A, Attachment 2

Task List#: 0296

Applicable Position(s): AO/RO/SRO

Time Critical: No

Alternate Path: No

JPM Prepared by: Jerry Koske Date:  3/22/12
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: P-2 Rev 3

JPM Title: Racking Down a Non-Remote Equipped 4160 V Circuit Breaker

Operators’ Name:

All Critical Steps (shaded) must be performed or simulated in accordance with
the standards contained in this JPM

The Operator’s performance was evaluated as (circle one):

SATISFACTORY UNSATISFACTORY

Evaluator’s Signature: Date:

Reason, if unsatisfactory:

Tools & Equipment:
Safety Considerations:

Comments:
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: P-2 Rev 3

JPM Title: Racking Down a Non-Remote Equipped 4160 V Circuit Breaker

TASK

STANDARD: The Applicant racked down the 4160 Volt breaker in
accordance with OI-EE-1A, Attachment 2. The breaker
was left in its cubicle with the wheels blocked and the
cubicle door closed.

INITIAL

CONDITIONS: The plant is in mode 4.

INITIATING CUE: You are directed to rack down a 4160 Volt breaker per
OI-EE-1A Attachment 2

Racking down is associated with an emergency
condition. Therefore, arc flash protection clothing and
establishment of a flash protection boundary is not
required.
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: P-2 Rev 3
JPM Title: Racking Down a Non-Remote Equipped 4160 V Circuit Breaker

Critical Steps shown in gray and **

STEP ELEMENT STANDARD
1 CAUTIONS Applicant read cautions
As a minimum, the following
protective clothing shall be [ SAT] [ UNSAT ]

worn when raising or lowering
4160 Volt breakers for all
persons within the Flash
Protection Boundary:

40 calorie arc flash protection
clothing Safety glasses Hearing
protection

2. A Flash Protection Boundary
shall be established at all doors
to the Switchgear room of the
breaker. If a roll up door is
required to be open, the Flash
Protection Boundary shall be
established at all exterior doors
into both Switchgear rooms.

3. A safety monitor shall be
established inside the Flash
Protection Boundary to:

a. Monitor the Flash Protection
Boundary to prevent entry by
personnel not wearing
minimum required protective
clothing during the racking
evolution.

b. Provide emergency aid to
persons within the Flash
Protection Boundary, if needed.
4. All personnel in the area
shall stand clear of the breaker
cubicle front.

5. When raising or lowering a
breaker, your head must be
turned or your eyes covered to
protect against possible
electrical flash.
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JPM No: P-2

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Racking Down a Non-Remote Equipped 4160 V Circuit Breaker

STEP ELEMENT STANDARD
6. Operate the Breaker
Elevator Motor with one hand,
standing to one side of the
cubicle.

7. Do not energize the motor
circuit or interrupt raising or
lowering a breaker using the
Motor Raise/Lower selector
switch.

8. The breaker springs will
discharge as the breaker is
lowered.

2 (1.a) Complete the following to rack | CUE: Control Room breaker
down a circuit breaker: 1. control switch is in PULL-
Ensure breaker control switch, | TO-LOCK
is in PULL-TO-LOCK (Control
Room). [ SAT] [ UNSAT]

3 (1.b) Ensure the green indicating Verified the GREEN light was
light is on (local switchgear ON.
cabinet).

[ SAT] [ UNSAT]

**4 (1.c) Ensure the breaker 69 Placed the breaker 69 switch
permissive switch, on the local in PULL-TO-LOCK
switchgear cabinet, is in PULL-

TO-LOCK. [ SAT] [ UNSAT]

5 NOTE Read Note
To prevent disturbing protective
relays, breaker cubicle doors [ SAT] [ UNSAT ]
should be opened and closed
carefully.

6 (1.d) Verify the breaker local Verified the local indicator

open/closed indicator displays
OPEN.

displayed OPEN

[ SAT ] [ UNSAT ]
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JPM No: P-2

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Racking Down a Non-Remote Equipped 4160 V Circuit Breaker

STEP ELEMENT STANDARD

**7 (1.e) Press the manual trip push Pressed the manual TRIP

button. pushbutton
[ SAT] [ UNSAT]

**8 (1.1) Install, latch, and plug in the Installed, latched and plugged
elevator motor into the cubicle in the elevator motor
elevating mechanism.

[ SAT] [ UNSAT]

**9 (1.9) Place the elevator motor control | Placed the elevator motor
selector switch in the LOWER control selector switch in the
position. LOWER position.

[ SAT] [ UNSAT]

**10 (1.h) Pull the clutch handle above the | Pulled the clutch handle
elevator motor towards the toward the motor until it
motor until it engages the engages and lowered the
elevator motor lowering the breaker to the lower limit.
breaker until the elevator motor
limits out. [ SAT ] [ UNSAT ]

11 (1.i) Release the clutch handle. Released the clutch handle

[ SAT] [ UNSAT]

**12 (1) Place the elevator motor selector | Placed the elevator motor

switch in OFF and remove from
the cubicle elevating
mechanism.

selector switch in OFF and
removed the motor from the
elevating mechanism.

[ SAT ] [ UNSAT ]

CUE: The Reactor is in Mode
4 and the equipment
associated with this breaker
is required to be available
per SO-0-21
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JPM No: P-2

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Racking Down a Non-Remote Equipped 4160 V Circuit Breaker

STEP

ELEMENT

STANDARD

13 (2)

IF the reactor operating
condition is in Mode 4 or 5 AND
the associated 2.equipment is
required to be available per SO-
0-21, THEN maintain the
breaker in its cubicle AND block
the breaker wheels.

Maintained breaker in cubicle.
Blocked the breaker wheels.

[ SAT] [ UNSAT ]

13

NOTE
Use only the breaker handles
to pull the breaker from its
cubicle.

Read Note.

[ SAT] [ UNSAT ]

14 (3.a)

WHEN the breaker is racked
down, 3.THEN complete the
following:

a. Place the breaker in one of
the following conditions:

The breaker is removed from
the cubicle AND stored per SO-
G-107. The breaker is in its
cubicle AND the breaker
wheels are blocked.

Verified breaker in cubicle with
wheels blocked.

[ SAT] [ UNSAT ]

15

NOTE
To prevent disturbing protective
relays, breaker cubicle doors
should be opened and closed
carefully.

Read Note

[ SAT ] [ UNSAT ]

**16 (3.b)

Raise the upper door hinge
arm AND carefully close the
cubicle door.

Raised the upper door hinge
and closed the cubicle door.

[ SAT ] [ UNSAT ]
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: P-2 Rev 3

JPM Title: Racking Down a Non-Remote Equipped 4160 V Circuit Breaker

STEP ELEMENT STANDARD
17 (3.c) If desired, return elevator motor | CUE: Leave motor in the Lab
and protective clothing to their
proper storage place. [ SAT ] [ UNSAT]

Termination Criteria: Breaker has been racked down, wheels blocked and
cubicle door closed.

Page 8 of 9




Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No:

INITIAL
CONDITIONS: The plant is in mode 4.

INITIATING CUE: You are directed to rack down a 4160 Volt breaker per
OI-EE-1A Attachment 2

Racking down is associated with an emergency
condition. Therefore, arc flash protection clothing and
establishment of a flash protection boundary is not
required.
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: P-3 Rev 3

JPM Title: Waste Gas Transfer from the Vent Header to the Gas Decay Tank

Location: RCA

Approximate Time: 30 minutes Start Time:
End Time:
Actual Time:

Reference(s): K/A# 071000 A4.05 RO IMP: 2.6 SRO IMP:2.6
Ability to manually operate and/or monitor in the control room:
Gas decay tanks, including valves, indicators, and sample line.

Procedures: OI-WDG-1, Attachment 3, “Waste Gas Transfer
from the Vent Header to a Waste Gas Decay Tank”, Rev 42

Handout(s): OI-WDG-1, Attachment 3

Task List#: 0736

Applicable Position(s): EONA/RO/SRO

Time Critical: NO

Alternate Path: YES

JPM Prepared by: Jerry Koske Date:  3/21/2012
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: P-3 Rev 3

JPM Title: Waste Gas Transfer from the Vent Header to the Gas Decay Tank

Operators’ Name:

All Critical Steps (shaded) must be performed or simulated in accordance with
the standards contained in this JPM

The Operator’s performance was evaluated as (circle one):

SATISFACTORY UNSATISFACTORY

Evaluator’s Signature: Date:

Reason, if unsatisfactory:

Tools & Equipment:
Safety Considerations:  Requires RCA Entry

Comments:
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JPM No: P-3

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Waste Gas Transfer from the Vent Header to the Gas Decay Tank

TASK
STANDARD:

The Applicant transferred waste gas from the vent
header to the in-service Gas Decay Tank in accordance
with OI-WDG-1, Attachment 3. Prior to starting WD-28A,
the Applicant drained the moisture separator tank.

INITIAL
CONDITIONS:

Vent header pressure is at 2 psig. CCW cooling water is
lined up and providing cooling to WD-28A, “A” Waste
Gas Compressor. The pressure of the in-service Waste
Gas Decay Tank, WD-29B, is 45 psig. Al-110 is
inoperable. The Shift Chemist is on standby to take
samples when notified. PI1-686 is out of service.

INITIATING CUE:

You are directed to pump the vent header to the in
service gas decay tank using WD-28A until vent header
pressure has been reduced to 1.0 psig using OI-WDG-1,
Attachment 3. All prerequisites are met.
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JPM No: P-3

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Waste Gas Transfer from the Vent Header to the Gas Decay Tank

Critical Steps shown in gray and **

STEP ELEMENT STANDARD

1(1) IF it is desired to pump the vent | Determined that it was not
header below 1.0 psig, THEN desired to pump below 1.0
perform Steps 1 through 4 of psig. Marked step as N/A
Attachment 7.

[ SAT] [ UNSAT]

2 CAUTION Candidate read Caution
To prevent an uncontrolled
release of radioactive gas to [ SAT] [ UNSAT]
the Auxiliary Building and a
possible Ventilation Isolation
Actuation Signal (VIAS), the
Waste Gas Vent Header shall
not be drained while a VCT
Gas Sample is being drawn.

3(2) Ensure the following VCT Gas Al-110

Space Sampling valves are
closed (Al-110, Waste Gas
analyzer):

o WD-242
WD-1080

Verified WD-242 and WD-
1080 are closed.

Note: Inform candidate that
visual indication of valve
position is all that is
required. Valve is closed
when handle is
perpendicular to piping.

[ SAT ] [ UNSAT ]
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JPM No: P-3

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Waste Gas Transfer from the Vent Header to the Gas Decay Tank

STEP ELEMENT STANDARD
4 (3) Verify the Waste Gas Vent Room 13
Header is void of water by
performing the following steps Examiner CUE: Before
(Room 13): Applicant enters room 13,
tell Applicant that “The vent
header in room 13 has been
drained, Step 3 is complete”
(ALARA)
5 NOTE Candidate read note and
LCV-533B, Moisture Separator A | caution
Makeup Control Valve, and LCV-
534B, Moisture Separator B
Makeup Control Valve, willonly | [ SAT ] [ UNSAT]
open when there is a low level.
CAUTION
To prevent pump rotor failure, a
Waste Gas Compressor must
not be run dry.
6 (4.a) Ensure the selected Waste Gas | Room 16
Compressor is operable and
primed by performing the Ensured DW-156 was OPEN
following steps (Room 16):
CUE: DW-156 stem is as you
a. Ensure the Seal Water see it.
Isolation Valve to the Waste Gas
Compressor Skid is open: [ SAT ] [ UNSAT ]
e WD-28A, DW-156
¢ WD-28B, DW-157
7 NOTE Applicant read note

Normal Moisture Separator Tank
level, relative to the pump
casing, is above the casing
bottom and below the pump
rotor centerline (C,)

[ SAT] [ UNSAT ]
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JPM No: P-3

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Waste Gas Transfer from the Vent Header to the Gas Decay Tank

STEP ELEMENT STANDARD
Alternate Path
**8 (4.b) IF Moisture Separator Tank is Room 16

above the pump rotor centerline,
drain the tank:

e WD-28A, WD-216
e WD-28B, WD-217

Checked Moisture Separator
Tank Level

CUE: Water level is at
second set of nuts from top
on sightglass. (above the
pump rotor centerline)

a. Opened WD-216 (counter-
clockwise)

b. Stem rises until resistance
felt.

b. CUE: Water level is below
pump rotor centerline

c. Closed WD-216 (clockwise)
[ SAT] [ UNSAT ]

CUE: stem lowers until
resistance felt

NOTE
Reference drawing file numbers
41162, 19745 and 19954

Read note before step 4C
referencing drawing.

[ SAT] [ UNSAT ]
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JPM No: P-3

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Waste Gas Transfer from the Vent Header to the Gas Decay Tank

STEP ELEMENT STANDARD
9 (4.c) IF Moisture Separator Tank level | Room 16
is below the casing bottom, fill by
performing the following steps: | Checked Moisture Separator
Tank Level
CUE: Water level is
above the casing bottom.
Marked step N/A
[ SAT] [ UNSAT]
10 (5) If running one or more Waste Determines the CCW is
Gas Compressors without CCW | available to the Waste Gas
cooling water, station an Compressor (Initial Conditions)
Operator to ensure seal water and marks step N/A
temperature does not exceed
150 F. [ SAT] [ UNSAT ]
o TI/WD-28A, Waste Gas
Compressor WD-28A
Seal Water Temperature
Indicator
e TI/WD-28B, Waste Gas
Compressor WD-28B
Seal Water Temperature
Indicator
11 (6) IF Al-110 is operable, THEN Determined Al-110 is not

perform the following:

operable (Initial Condition) and
Marked step as N/A.

[ SAT ] [ UNSAT ]

12

CAUTION
H2 and O2 Concentrations in the
WGDT must not exceed 3%.

Applicant read caution

[ SAT ] [ UNSAT ]
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JPM No: P-3

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Waste Gas Transfer from the Vent Header to the Gas Decay Tank

STEP ELEMENT STANDARD
**13 (7.a) Commence Waste Gas Al-100
Transfer by performing the Note: if power is off, then
following steps: cue, GREEN light is ON.
a. Start the selected Waste Gas | WD-28A control switch to
Compressor: HAND
e WD-28A RED light ON
e WD-28B GREEN light OFF
Cue:You hear compressor
noise.
[ SAT] [ UNSAT]
14 (7.b) Monitor the following: Examiner Note: H; and O,

e H2and O2 concentrations cannot be
e WGDT Pressure (PI- monitored with Al-110
517) inoperable.
e Vent Header Pressure | Al-100
(P1-589) Monitored WGDT and Vent
Header Pressures
P1-517 Pressure starts at 50
psig and rising
P1-589 pressure 2 psig and
slowly decreasing
[ SAT] [ UNSAT ]
15 NOTE Candidate read note

Al-110 HI H2 and O2
CONCENTRATION (AI-100, A-
50, B-4) will be in alarm (Al-
100) when H2 and O2
Concentrations exceed 3%.

[ SAT ] [ UNSAT ]
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JPM No: P-3

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Waste Gas Transfer from the Vent Header to the Gas Decay Tank

STEP ELEMENT STANDARD
16 (8) IF H2 and Oz Concentrations Examiner Note: H; and O;
exceed 3%, THEN secure the concentrations cannot be
Waste Gas Transfer by monitored with Al-110
performing the following steps: | inoperable.
Mark step N/A
17 (9) If running a Waste Gas Determines the CCW is

Compressor without CCW
cooling water and seal water
temperature reaches 150°F, stop
the Waste Gas Compressor.

available to the Waste Gas
Compressor (Initial Conditions)
and marks step N/A

[ SAT] [ UNSAT ]

18

NOTE
Waste Gas Compressors
automatically shutdown on a
Low Suction Pressure of
approximately 0.5 psig.

CAUTION
The Vent Header should not be
pumped down beyond
atmospheric pressure. Placing a
vacuum on the vent header
could cause damage to the
system and/or system
components. This header was
not designed to be under a
vacuum.

Candidate read note and
caution

[ SAT] [ UNSAT ]

CUE: WGDT (PI-517) = 50
psig

Vent Header(P1-526 or PI-
589) = 1.0 psig

NOTE: PI-526 is in room 16
P1-589 is on Al-100 in
Al-100 room
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JPM No: P-3

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Waste Gas Transfer from the Vent Header to the Gas Decay Tank

STEP ELEMENT STANDARD
**19 (10) WHEN the Vent Header Al-100
pressure is approximately 1.0
psig (PI-526), In Service WGDT | WD-28A control switch to OFF
pressure reaches full capacity and GREEN light ON
(95-100 psig), or Degassing
Operations are completed, or [ SAT] [ UNSAT ]
Vent Header is at desired
pressure below 1.0 psig (PI- CUE: GREEN |Ight ON, RED
526), THEN stop the selected light OFF. You hear
Waste Gas Compressor: X
. WD.28A compressor stop.
e WD-28B
20 (11) IF Al-110 is operable, THEN 5 Determined Al-110 is
minutes after the Waste Gas inoperable. Marked step as
Transfer is secured. N/A.
[ SAT] [ UNSAT]
22 (12) IF Al-110 is inoperable, CUE: Shift Chemist
Acknowledges.
THEN notify the following:
Shift Chemist to obtain grab [ SAT] [ UNSAT ]
samples.
22 (12) Shift Manager to review CUE: Shift Manager Notified

Technical Specification 2.9.

[ SAT ] [ UNSAT ]

CUE: JPM Complete
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: P-3 Rev 3

JPM Title: Waste Gas Transfer from the Vent Header to the Gas Decay Tank

Termination Criteria: Waste gas has been transferred from the Vent
Header to the in-service gas decay tank and the
Waste Gas Compressor has been secured.

Page 11 of 12



JPM No: P-3  Rev3

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

INITIAL
CONDITIONS:

Vent header pressure is at 2 psig. CCW cooling water is
lined up and providing cooling to WD-28A, “A” Waste
Gas Compressor. The pressure of the in-service Waste
Gas Decay Tank, WD-29B, is 45 psig. Al-110 is
inoperable. The Shift Chemist is on standby to take
samples when notified. P1-686 is out of service.

INITIATING CUE:

You are directed to pump the vent header to the in
service gas decay tank using WD-28A until vent header
pressure has been reduced to 1.0 psig using OI-WDG-1,
Attachment 3. All prerequisites are met.

Page 12 of 12



FORT CALHOUN STATION CONTINUOUS USE ARP-CB-1,2,3/A4

ANNUNCIATOR RESPONSE PROCEDURE PAGE 4 OF 52
Panel: CB-1/2/3 Annunciator: A4 Window: A-2
PRESSURIZER POWER OPERATED RELIEF VALVES
DISCHARGE TAILPIPE TEMPERATURE HIGH Page 1 of 2

PRESSURIZER

SAFETY RELATED PWR OPERATED
RELIEF VALVE
DISCH TEMP HI

Tech Spec References: 2.1.4, 2.15

Initiating Device TIA-134 Setpoint >130°F Power Al-42A
OPERATOR ACTIONS

1. Check the Power Operated Relief Valves Tailpipe Temperature (TIA-134, CB-3).
2. |IF Temperature is High, THEN perform the following:
2.1 Check the Containment Temperature (T887, T888, T889, T890, ERF).

2.1.1 IF Containment Temperature is greater than 120°F, THEN provide additional
cooling to the Containment.

2.2 Check the VCT Level Recorder for decreasing Level (YR-4100, CB-2).
2.3 Monitor Pressurizer Quench Tank.
2.3.1 IF temperature (TIA-133, CB-3) approaches 120°F, THEN perform OI-RC-6

Attachment 5, Quench Tank Temperature Control Following Safety or Relief
Valve Discharge.

(continue)

PROBABLE CAUSES

e Power Operated Relief Valve seat leakage
e Containment Temperature high
e Instrument malfunction

REFERENCES
136B3081 Sh 20 06244 161F561 Sh 2 09477 161F561 Sh 14 09496
EM-134 00804 E-23866-210-110 10475 IC-ST-RC-0029
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FORT CALHOUN STATION

CONTINUOUS USE

ARP-CB-1,2,3/A4

ANNUNCIATOR RESPONSE PROCEDURE PAGE 5 OF 52
Panel: CB-1/2/3 Annunciator: A4 Window: A-2
PRESSURIZER POWER OPERATED RELIEF VALVES
DISCHARGE TAILPIPE TEMPERATURE HIGH Page 2 of 2

SAFETY RELATED

241

PCV-102-1
PCV-102-2

OPERATOR ACTIONS (continued)

2.4 Perform RCS Leak Rate Test OP-ST-RC-3001.

HCV-151
HCV-150

IF RCS Leakage is indicated, THEN close the PORYV Block Valves one at a
time AND monitor Tailpipe Temperature for decrease.

3. IF TIA-134 remains high AND no leakage from the RCS is indicated, THEN notify 1&C to
check the function of the instrument.

R30




FORT CALHOUN STATION

CONTINUOUS USE

ARP-CB-1,2,3/A6

ANNUNCIATOR RESPONSE PROCEDURE PAGE 57 OF 61
Panel: CB-1/2/3 Annunciator: A6 Window: E-5
LOSS OF POWER TO HCV-151, PZR
PORV PCV-102-1 BLOCK VALVE
HCV-151
SAFETY RELATED TROUBLE

Initiating Device 74/HCV-151

Tech Spec References: 2.1.6

Setpoint UNDERVOLTAGE

Power MCC-4A1

OPERATOR ACTIONS

Fuses.

3. IF the breaker is closed

1.  Check the indicating lights HCV-151 (CB-3).

, THEN reset breaker overloads.

2. IF the valve indicating lights are off, THEN dispatch an Operator to check the valve breaker
closed (MCC-4A1, Breaker C05).

2.1 IF breaker is tripped, THEN notify Electrical Maintenance of valve motor fault.

2.2 |IF breaker is closed, THEN notify Electrical Maintenance to check the Control Power

2.3 Ensure the requirements of Technical Specification 2.1.6 are met.

3.1 Ensure the Overload Bypass Switch is in the NORMAL position.

3.2 IF the annunciator is still in alarm, THEN notify Electrical Maintenance.

PROBABLE CAUSES

e Overcurrent or overload on the breaker for HCV-151

REFERENCES

136B3081 Sh 35 06259

11405-E-51 41445

R46




FORT CALHOUN STATION

OPERATING INSTRUCTION

C

Continuous Use

OI-RC-7
PAGE 21 OF 26

Attachment 5 - MANUAL to AUTOMATIC Transfer for the Selected Channel

PREREQUISITES

1.  Procedure Revision Verification

Revision Number / 7 Date: 7‘@4(/

PROCEDURE

1. Note Output Meter reading and mark with moveable slide marker.

e PC-103X, Pressurizer Press Controller
e PC-103Y, Pressurizer Press Controller

(¥) INITIALS

&

NOTE

direction of proportional heaters.

The following setpoint adjustment is made such that any deviation which may
exist between manual and automatic output will drive controller output in the

2.  Adjust SET pushbuttons such that Setpoint Meter (Blue) indication is slightly
greater than Process Meter (Red) indication.

e PC-103X, Pressurizer Press Controller
e PC-103Y, Pressurizer Press Controller

R17




OI-RC-7
PAGE 22 OF 26

FORT CALHOUN STATION
OPERATING INSTRUCTION C

Continuous Use

Attachment 5 - MANUAL to AUTOMATIC Transfer for the Selected Channel

PROCEDURE (continued)

NOTE

Immediately following the transfer from Manual to Auto, the output meter will
deflect in the heater direction. This change in output will occur linearly over

approximately a 10 second period.

3. Place controller in automatic by pressing the A push-button and monitor the
output meter for change.

e PC-103X, Pressurizer Press Controller _
e PC-103Y, Pressurizer Press Controller

NOTES

1.  Left deflection on the meter will require a lowering of the setpoint, and
right deflection on meter will require a raise in the setpoint, for
compensation. This adjustment will take approximately 10 seconds.

2.  Atthe final desired setpoint, it is normal for a slight offset to exist between
Process Meter and Setpoint Meter indications.

4. Use SET pushbuttons and make small setpoint adjustments as necessary to
return Output Meter reading to original position, indicated by the moveable

slide marker.

e PC-103X, Pressurizer Press Controller
e PC-103Y, Pressurizer Press Controller -

Date/Time /

Completed by

R17




Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: S-1 Rev 3

JPM Title: Swap Pressurizer Pressure Mode from Manual to Automatic

Location: Simulator

Approximate Time: 20 minutes Start Time:
End Time:
Actual Time:

Reference(s): K/A# 010000 A2.03 RO IMP: 4.1 SRO IMP: 4.2
Ability to (a) predict the impacts of the following malfunctions or
operations on the PZR PCS; and (b) based on those predictions,
use procedures to correct, control, or mitigate the consequences
of those malfunctions or operations: PORYV failures.

Procedures: OI-RC-7, Attachment 5, “MANUAL to AUTOMATIC
Transfer for the Selected Channel,” Rev 17

ARP-CB-1,2,3/A4, A-2

ARP-CB-1,2,3/A6, E-5

Other (tech specs, etc)

Handout(s): OI-RC-7, Attachment 5, “MANUAL to AUTOMATIC Transfer for
the Selected Channel,” Rev 17

Task List#: 1314
Applicable Position(s): RO/SRO

Time Critical: NO

Alternate Path: YES

JPM Prepared by: Jerry Koske Date:  3/17/2012
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: S-1 Rev 3

JPM Title: Swap Pressurizer Pressure Mode from Manual to Automatic

Operators’ Name:

All Critical Steps (shaded) must be performed or simulated in accordance with
the standards contained in this JPM

The Operator’s performance was evaluated as (circle one):

SATISFACTORY UNSATISFACTORY

Evaluator’s Signature: Date:

Reason, if unsatisfactory:

Tools & Equipment:
Safety Considerations:

Comments: IC# 106

Page 2 of 11



Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: S-1 Rev 3
JPM Title: Swap Pressurizer Pressure Mode from Manual to Automatic

TASK

STANDARD: The Candidate transferred PC-103Y to automatic mode
in accordance with OI-RC-7, Attachment 5. The
candidate responded to a PORV PCV-102-1 leak by
attempting to close block valve HCV-151. When an
overload occurred on the breaker for HCV-151, the
Candidate directed the Building Operator to reset the
overload trip. The Candidate than ensured HCV-151
closed and isolated the leaking PORV.

INITIAL

CONDITIONS: The plant is operating at full power. Pressurizer
Pressure Controller PC-103 Y is in manual for I&C
testing. 1&C testing is complete.

INITIATING CUE: You are directed to transfer PC-103Y to Automatic
using OI-RC-7, Attachment 5. All prerequisites are met.

Critical Steps shown in gray and **

Page 3 of 11



JPM No:

S-1

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Swap Pressurizer Pressure Mode from Manual to Automatic

STEP ELEMENT PERFORMANCE STANDARD
1(1) Note Output Meter reading and | CB-1,2,3
mark with moveable slide
marker. Positioned PC-103Y movable
e PC-103X, Pressurizer slide meter to match output
Press Controller meter reading
e PC-103Y, Pressurizer
Press Controller [ SAT] [ UNSAT]
2 Note: Read Note
The following setpoint
adjustment is made such that
any deviation which may exist [ SAT] [ UNSAT ]
between manual and automatic
output will drive controller
output in the direction of
proportional heaters.
3(2) Adjust SET pushbuttons such CB-1,2,3

that Setpoint Meter (Blue)
indication is slightly greater
than Process Meter (Red)
Indication.

e PC-103X, Pressurizer

Used PC-103Y SET
pushbuttons to adjust Blue
indication slightly greater than
Red indication

Press Controller [ SAT] [ UNSAT ]
e PC-103Y, Pressurizer
Press Controller
Note: Read Note
Immediately following the
transfer from Manual to Auto,
the output meter will deflect in [ SAT] [ UNSAT ]

the heater direction. This
change in output will occur
linearly over approximately a
10 second period.

Page 4 of 11




JPM No:

S-1

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Swap Pressurizer Pressure Mode from Manual to Automatic

STEP ELEMENT PERFORMANCE STANDARD
**4 (3) Place controller in automatic by | CB-1,2,3
pressing the A push-button and | Pressed the PC-103Y “A”
monitor the output meter for pushbutton and monitored the
change. output meter.
e PC-103X, Pressurizer
Press Controller [ SAT] [ UNSAT ]
e PC-103Y, Pressurizer
Press Controller
5 Notes: Read the Notes
1. Left deflection on the meter
will require a lowering of the
setpoint, and right deflection on | [ SAT ] [ UNSAT ]
meter will require a raise in the
setpoint, for compensation.
This adjustment will take
approximately 10 seconds.
2. At the final desired setpoint,
it is normal for a slight offset to
exist between Process Meter
and Setpoint Meter indications.
6 (4) Use SET pushbuttons and CB-1,2,3

make small setpoint
adjustments as necessary to
return Output Meter reading to
original position, indicated by
the movable slide marker.
e PC-103X, Pressurizer
Press Controller
e PC-103Y, Pressurizer
Press Controller

Adjusted PC-103Y SET
pushbuttons as required to
return output meter to position
indicated by movable slide
marker.

[ SAT ] [ UNSAT ]

EXAMINER: Provide cue to
simulator operator to insert
PCV-102-1 malfunction.

Page 5 of 11




JPM No:

S-1

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Swap Pressurizer Pressure Mode from Manual to Automatic

STEP

ELEMENT

| PERFORMANCE STANDARD

Alternate Path Begins

7 ‘PRESSURIZER PWR Entered ARP-CB-1,2,3/A4 and
OPERATED RELIEF VALVE turned to Window A-2
DISCH TEMP HI” alarm
[ SAT] [ UNSAT]
8 (1) Check the Power Operated CB-1,2,3
Relief Valves Tailpipe Determined that temperature
Temperature (TIA-134, CB-3) indicated by TIA-134 has
risen.
[ SAT] [ UNSAT]
9 If Temperature is High, THEN ERF Computer
(2,2.1,2.1.1) | Perform the following: Used ERF Computer and
Check the Containment determined that Containment
Temperature (T887, T888, temperature was below 120°F
T889,T890, ERF)
IF Containment Temperature is
greater than 120°F, THEN [ SAT] [ UNSAT ]
provide additional cooling to
the Containment.
10 (2.2) Check the VCT Level Recorder | CB-1,2,3

for decreasing Level (YR-4100,
CB-2)

Checked VCT level recorder.
May have determined that
level was decreasing slowly.

[ SAT] [ UNSAT ]

Page 6 of 11




JPM No: S-1

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Swap Pressurizer Pressure Mode from Manual to Automatic

STEP ELEMENT PERFORMANCE STANDARD
11 Monitor Pressurizer Quench CB-1,2,3
(2.3,2.3.1) Tank Monitored Quench Tank
IF temperature (TIA-133, CB-3) | Temperature and Level. May
approaches 120°F, THEN have determined that pressure
perform OI-RC-6 Attachment 5, | and level were slowly
Quench Tank Temperature increasing. Determined that
Control Following Safety or temperature was below 120°F.
Relief Valve Discharge.
[ SAT] [ UNSAT]
12 (2.4) Perform RCS Leak Rate Test Examiner CUE: RCS leak
OP-ST-RC-3001 rate test indicates 4 gpm
leakage
**13 (2.4.1) IF RCS Leakage is indicated, CB-1,2,3
THEN close the PORYV Block Attempted to close HCV-151
Valves one at a time AND by placing Control Switch in
monitor Tailpipe Temperature the CLOSE Position
for decrease.
[ SAT] [ UNSAT ]
NOTE: HCV-151 Breaker
overload tripped when
Candidate attempted to
close the block valve.
14 ‘HCV-151 TROUBLE” Alarm Entered ARP-CB-1,2,3/A6 and
turned to Window E-5
[ SAT] [ UNSAT]
15 (1) Check the indicating lights CB-1,2,3

HCV-151

Determined that valve
indicating lights are off.

[ SAT] [ UNSAT ]

Page 7 of 11




JPM No: S-1

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Swap Pressurizer Pressure Mode from Manual to Automatic

STEP ELEMENT PERFORMANCE STANDARD

16 (2) IF the valve indicating lights are | Dispatched Building Operator
off, THEN dispatch an Operator | to MCC-4A1, Breaker C05 to
to check the valve breaker check if the valve breaker is
closed (MCC-4A1, Breaker closed.

C05)
[ SAT] [ UNSAT]
Examiner Cue: Water Plant
Operator reports breaker is
closed. Overload trip has
occurred.

17 (2.1) If breaker is tripped, THEN Determined step N/A because
notify Electrical Maintenance of | breaker did not trip.
valve motor fault.

[ SAT] [ UNSAT]

18 (2.2) If breaker is closed, THEN Notified Electrical Maintenance
notify Electrical Maintenance to | to check the Control Power
check the Control Power Fuses.

Fuses.
[ SAT] [ UNSAT]
Examiner Cue: Electrical
Maintenance reports Control
Power fuses are good.

19 (2.3) Ensure the requirements of Examiner Cue: The CRS is
Technical Specification 2.1.6 addressing the Technical
are met. Specification.

20 If the breaker is closed, THEN | Directed Building Operator to

(3., 3.1) reset breaker overloads. reset breaker overloads on

Ensure the Overload Bypass
Switch is in the NORMAL
position.

MCC-4A1, Breaker C05 and
ensure the Overload Bypass
Switch is in the Normal
position

[ SAT] [ UNSAT ]

Page 8 of 11




JPM No: S-1

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Swap Pressurizer Pressure Mode from Manual to Automatic

STEP

ELEMENT

PERFORMANCE STANDARD

NOTE: The “HCV-151
TROUBLE” alarm will reset.

Examiner Cue: Building
Operator reports breaker
overloads are reset and
overload bypass switch is in
the Normal position.

21 (3.2)

IF the annunciator is still in
alarm, THEN notify Electrical
Maintenance.

CB-1.2.3
Determined annunciator was
not in alarm.

[ SAT] [ UNSAT ]

NOTE: HCV-151 will close
when overloads are reset
unless the HCV-151 switch
was returned to the open
position.

22 (2.4.1)

IF RCS Leakage is indicated,
THEN close the PORV Block
Valves one at a time

This step in NOT critical if
the HCV-151 switch was left
in the Close position.

CB-1,2.3.

Closed HCV-151 by placing
Control Switch in the CLOSE
Position, Green Light ON

[ SAT ] [ UNSAT ]

23 (2.4.1)

AND monitor Tailpipe
Temperature for decrease.

CB-1,2,3

Monitored TIA-134 and
determined that tailpipe
temperature was decreasing.

[ SAT] [ UNSAT ]

Page 9 of 11




Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: S-1 Rev 3

JPM Title: Swap Pressurizer Pressure Mode from Manual to Automatic

Termination Criteria: PC-103Y is controlling in Automatic and HCV-151 is
closed isolating PORV PCV-102-1.

Page 10 of 11



Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: S-1 Rev3

INITIAL

CONDITIONS: The plant is operating at full power. Pressurizer
Pressure Controller PC-103 Y is in manual for I&C
testing. 1&C testing is complete.

INITIATING CUE: You are directed to transfer PC-103Y to Automatic
using OI-RC-7, Attachment 5. All prerequisites are met.

Page 11 of 11



Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: S2 Rev 3

JPM Title: Engineered Safeguards Actuation Verification

Location: Simulator

Approximate Time: 15 minutes Start Time:
End Time:
Actual Time:

Reference(s): K/A# 006000 A3.03 RO IMP: 4.1 SRO IMP:4.1
Ability to monitor automatic operation of the ECCS, including:
ESFAS-operated valves.
Procedures: EOP/AOP Floating Step W, Rev 3

EOP/AOP Attachment 3
Other (tech specs, etc)

Handout(s): EOP/AOP Floating Step W, “ENFGINEERED SAFEGUARDS
ACTUATION VERIFICATION.”

Task List#: 0334

Applicable Position(s): RO/SRO

Time Critical: NO

Alternate Path: YES

JPM Prepared by: Jerry Koske Date:  3/17/2012

Page 1 of 8



Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: S2 Rev 3

JPM Title: Engineered Safeguards Actuation Verification

Operators’ Name:

All Critical Steps (shaded) must be performed or simulated in accordance with
the standards contained in this JPM

The Operator’s performance was evaluated as (circle one):

SATISFACTORY UNSATISFACTORY

Evaluator’s Signature: Date:

Reason, if unsatisfactory:

Tools & Equipment:
Safety Considerations:

Comments: 1C-105 Event File: Close HPSI, Fail 86/B PPLS

Page 2 of 8



Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: S2 Rev 3
JPM Title: Engineered Safeguards Actuation Verification

TASK

STANDARD: The Candidate verified Engineered Safeguards
Actuation in accordance with EOP/AOP Floating Step
W. During this verification, the Candidate determined
that a PPLS Relay failed to actuate and manually
initiated PPLS. The Candidate also determined that Sl
flow was inadequate per EOP/AOP Attachment 3 and
took action to restore adequate flow by opening the
HPSI Injection Valves.

INITIAL
CONDITIONS: The plant was operating at full power when a reactor
trip and safeguards actuation occurred.

INITIATING CUE: The CRS directs you to verify Engineered Safeguards
Actuation using EOP/AOP Attachment W.

Page 3 of 8



JPM No: S2

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Engineered Safeguards Actuation Verification

Critical Steps shown in gray and **

STEP

ELEMENT

STANDARD

(1)

IF PPLS is blocked, THEN GO
TO Step 4.

Verified PPLS was NOT
blocked by:

CB-1,2,3
Verified the following
annunciators are NOT in
alarm:
e PPLS "A" BLOCKED
(CB-1/2/3, A4, E-5)
e PPLS "B" BLOCKED
(CB-1/2/3, A4, E-6)

AND/OR

Al-30A/B
Verified the following
annunciators are NOT in
alarm:
e PPLS-A BLOCKED (Al-
30A, A33-1, C-1)
e PPLS-B1 BLOCKED
(Al-30A, A33-2, C-1)
e PPLS-B BLOCKED (Al-
30B, A34-1, C-7)
e PPLS-A1 BLOCKED
(Al-30B, A34-2, C-4)

[ SAT] [ UNSAT ]

IF ALL of the following exists,

e RCS pressure less than
1600 psia

¢ Containment pressure
greater than 5 psig

e Atleast one S/G pressure
less than or equal to 500
psia

Determined that all of the
listed conditions are NOT met
because pressure in both S/Gs
is greater than 500 psia. Went
to step 3.

[ SAT] [ UNSAT ]
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JPM No: S2

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Engineered Safeguards Actuation Verification

STEP

ELEMENT

STANDARD

3 (3)

IF RCS pressure is less than or
equal to 1600 psia, THEN verify
Engineered Safeguards are
actuated by performing the
following steps:

Al-30A/B

Checked the status of each of
the listed relays. Determined
that 86B/PPLS did not actuate

Verify ALL of the following PPLS [ SAT] [ UNSAT ]
relays have tripped:
e 86A/PPLS
e 86B1/PPLS
e 86B/PPLS
e 86A1/PPLS
Next Step is Alternate Path
**4 (3.a.1) IF any of the PPLS relays have | Al-30B
NOT tripped, THEN manually
initiate using the PPLS Test e Removed key from key
Switches holder
e Inserted it into the B
PPLS Test Switch
e Turned key clockwise
o Verified 86/B PPLS
relay actuated.
[ SAT] [ UNSAT ]
5 (3.b) Ensure CIAS has initiated as AI-30A/B

indicated by ALL of the following
CIAS relays being tripped:

e 86A/CIAS

e 86B1/CIAS

e 86B/CIAS

e 86A1/CIAS

Verified that each of the listed
relays was in the TRIPPED
position with its Amber light
OFF

[ SAT ] [ UNSAT ]
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JPM No: S2

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Engineered Safeguards Actuation Verification

STEP ELEMENT STANDARD
6 (3.c) Ensure VIAS has initiated as AI-30A/B
indicated by ALL of the following
VIAS relays being tripped: Verified that each of the listed
e 86A/NIAS relays was in the TRIPPED
e 86B1/VIAS position with its Amber light
e 86B/VIAS OFF
e 86A1/VIAS
[ SAT] [ UNSAT]
7 (3.d) Ensure Emergency Boration is in | Verified Emergency Boration

progress.

in progress by:
CB-4
Ensured the following valves
were open (Red light ON)

o HCV-268

e HCV-265

e HCV-258
Ensured the following pumps
are running:

e CH-4A

e CH-4B
CB-1,2.3
Ensured the following pumps
are running:

e CH-1A

e CH-1B

e CH-1C
Ensured the following valves
are closed:

o LCV-218-2
LCV-218-3

[ ]
CB-+4
Ensured the following valve
are closed:

e HCV-257

e HCV-264

[ SAT ] [ UNSAT ]
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: S2 Rev 3

JPM Title: Engineered Safeguards Actuation Verification

STEP | ELEMENT

STANDARD

Next step is alternate path

**8 (3.e) Ensure Sl flow is acceptable
PER Attachment 3, Safety
Injection Flow vs. Pressurizer
Pressure.

AI-30A/B or ERF Computer

Determined that flow was
inadequate due to HPSI
injection valves being closed.

Opened the HPSI Injection
Valves as required by turning
switches clockwise until
adequate flow was
established:

e HCV-311
HCV-312
HCV-314
HCV-315
HCV-317
HCV-318
HCV-320
HCV-321

[ SAT ] [ UNSAT ]

Examiner Cue: JPM
Complete

Termination Criteria: Candidate has completed EOP/AOP Floating Step W
through step 3 and restored adequate Sl flow.
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: S2 Rev3

INITIAL
CONDITIONS: The plant was operating at full power when a reactor
trip and safeguards actuation occurred.

INITIATING CUE: The CRS directs you to verify Engineered Safeguards
Actuation using EOP/AOP Attachment W.

Page 8 of 8



Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: JPMS-3 Rev3

JPM Title: Place a Containment Cooling Unit in Service

Location: Simulator

Approximate Time: 10 minutes Start Time:
End Time:
Actual Time:

Reference(s): K/A# 022000 A4.01 (RO 3.6/ SRO 3.6):
Ability to manually operate and/or monitor in the control room:
CCS Fans

Procedures: OI-VA-1, Attachment 2 Rev 79

Other (tech specs, etc)

Handout(s): OI-VA-1, Attachment 2, “Containment Cooling Operation VA-7C
& VA-7D”

Task List#: 0718

Applicable Position(s): RO/SRO

Time Critical: NO

Alternate Path: NO

JPM Prepared by: Date:
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: JPMS-3 Rev3

JPM Title: Place a Containment Cooling Unit in Service

Operators’ Name:

All Critical Steps (shaded) must be performed or simulated in accordance with
the standards contained in this JPM

The Operator’s performance was evaluated as (circle one):

SATISFACTORY UNSATISFACTORY

Evaluator’s Signature: Date:

Reason, if unsatisfactory:

Tools & Equipment:
Safety Considerations:

Comments: Run in parallel to JPM S8, IC# 107
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: JPMS-3 Rev3

JPM Title: Place a Containment Cooling Unit in Service

TASK

STANDARD: The Applicant initiated CCW flow to Containment
Cooling Coil, VA-8A and started Containment Air
Cooling Fan, VA-7C.

INITIAL

CONDITIONS: The plant is in hot shutdown following a normal

plant shutdown using OP-3A.

INITIATING CUE: You are directed to place Containment Air Cooling Fan,
VA-7C, and Containment Cooling Coil, VA-8A, in
service per OI-VA-1, Attachment 2.

All prerequisites are met.
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JPM No: JPM S-3

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Place a Containment Cooling Unit in Service

Critical Steps shown in gray and **

STEP ELEMENT STANDARD
1 CAUTION Applicant read caution
During Power Operations, either
VA-3A and VA-7C OR VA-38 and
VA-7D must be maintained [ SAT] [ UNSAT ]
operable. (SAO 07-003 and CR
2007-3052)
**2 (1.a.1) IF VA-7C, Cntmt Vent Fan, is to
be started, THEN perform the
following:
a. IF Containment Cooling is
desired, THEN initiate CCW to
VA-8A as follows: CB-123
1) Momentarily place HCV- Moment_arlly place HC_V'
402B/D, Cntmt Clg Coil VA-8A AC | 402B/D in OPEN. Verify RED
[SAT] [UNSAT]
3(1.a.2) Ensure HCV-402C, Cntmt Clg Coil | CB-1,2,3
VA-8A Ouitlt Isol VIv Cntrlr is Ensure controller POT in
closed. closed position (100% output),
GREEN light ON
[ SAT] [ UNSAT]
**4 (1.a.3) Momentarily place HCV-402NC, CB-1,2,3

Cntmt Clg Coil VA-8A Isol
VlIvs Control SW to CIRC.

Momentarily place HCV-
402A/C in CIRC position and
release

HCV-402A RED light ON

[ SAT ] [ UNSAT ]

Page 4 of 7




Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: JPMS-3 Rev3

JPM Title: Place a Containment Cooling Unit in Service

STEP ELEMENT STANDARD
**5 (1.a.4) Throttle open HCV-402C CB-1.2.3
maintaining PI-499, CCW Adjust POT for HCV-402C
Discharge Header Pressure, toward OPEN position.
greater than or equal to 70 psig. ENSURE pressure on Pl-499
does not go below 70 psig.
[SAT] [UNSAT]
6 (1.a.5) Monitor the following CB-1,2,3
parameters: e FI-418
e VA-8A Flow o TIC-422
e VA-8A Temperature e PI-499
e CCW Discharge Header e TIC-2800
Press
e CCW Discharge Header | [SAT] [UNSAT]
Temp
7 CAUTION Applicant read caution
Running a fan for an extended
period with the CCW isolated to
the cooling coil can cause the [ SAT] [ UNSAT ]
water to heatup inside the coil and
possibly lift or cause the reliefs to
weep.
Note: VA-7C low DP alarm
expected next step
**8 (1.b) Start VA-7C Al-30A

VA-7C CS to AFTER-START
(Red flag), RED light lit

[ SAT ] [ UNSAT ]
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JPM No: JPM S-3

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev 3

JPM Title: Place a Containment Cooling Unit in Service

STEP ELEMENT STANDARD
9 (1.b) Monitor Parameters: Al-30A

e VA-7C amps e VA-7C ammeter
Al-44
Monitor:

e VA-7CDP e PIC-702

e VA-7C cooling coil DP e PI-710

e VA-7C Outlet Temp o TI-719
[ SAT] [ UNSAT]

Termination Criteria:

8A

Page 6 of 7
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: S-3 Rev3

INITIAL
CONDITIONS: The plant is in hot shutdown following a normal
plant shutdown using OP-3A.

INITIATING CUE: You are directed to place Containment Air Cooling Fan,
VA-7C, and Containment Cooling Coil, VA-8A, in
service per OI-VA-1, Attachment 2.

All prerequisites are met.
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: S-4 Rev. 3

JPM Title: Initiation of Shutdown Cooling

Location: Simulator

Approximate Time: 15 minutes Start Time:
End Time:
Actual Time:

Reference(s): K/A#
Procedures: OI-SC-1, Attachment 1, Rev 56
Other (tech specs, etc)

Handout(s): OI-SC-1, Attachment 1, “Initiation of Shutdown Cooling.”

Task List#: 0320

Applicable Position(s):RO, SRO-I

Time Critical: No

Alternate Path: No

JPM Prepared by: Date:
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: S-4 Rev. 3

JPM Title: Initiation of Shutdown Cooling

Operators’ Name:

All Critical Steps (shaded) must be performed or simulated in accordance with
the standards contained in this JPM

The Operator’s performance was evaluated as (circle one):

SATISFACTORY UNSATISFACTORY

Evaluator’s Signature: Date:

Reason, if unsatisfactory:

Tools & Equipment:
Safety Considerations:

Comments: IC 109, Ensure TR-346 is Off.
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: S-4 Rev. 3

JPM Title: Initiation of Shutdown Cooling

TASK The Applicant initiated shutdown cooling using LPSI

STANDARD: pump, SI-1A in accordance with OI-SC-1, Attachment 1.
Established 1460-1540 gpm SDC flow rate as indicated
by FIC-326.

INITIAL The plant is shutdown. Fuel is in the reactor vessel.

CONDITIONS: Current plant status meets requirements for

initiating shutdown cooling. OI-SC-1 has been
completed through Step 18 of Attachment 1 for
shutdown cooling using LPSI pump, SI-1A. RCP’s
RC-3B and RC-3D are running.

INITIATING CUE: Continue in OI-SC-1, Attachment 1, at Step 19 to initiate
shutdown cooling using LPSI pump, SI-1A.
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JPM No: S-4

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev. 3

JPM Title: Initiation of Shutdown Cooling

Critical Steps shown in gray and **

STEP ELEMENT STANDARD
**1 (OI-SC-1, | IF initiating SDC with fuel in the | CB-1,2,3
Att. 1, Step vessel, Placed HCV-341, Shutdown
19.a) THEN warm up the SDC piping | Heat Exchanger Valve Flow
by performing the following: Controller Override Switch key
switch in MAN position.
a. Place HCV-341, Shtdn HT
Exch Valve Flow Cntrlr Ovrd [ SAT] [ UNSAT ]
SW, Key Switch in MAN.
**2 (OI-SC-1, | Throttle HCV-341 10% open. CB-1,2,3
Att. 1, Step Turned HCV-341
19.b) potentiometer clockwise until
meter indicated approximately
10% open.
[ SAT] [ UNSAT ]
**3 (OI-SC-1, | Place LPSI/Shtdn Clg Flow CB-1,2.3
Att. 1, Step Cntrlr FCV-326 Override Switch | Placed FCV-326
19.c) in MAN. LPSI/Shutdown Cooling Flow
Controller FCV-326 override
switch in MAN.
[ SAT] [ UNSAT ]
**4 (OI-SC-1, | Throttle FCV-326, SDC Flow CB-1,2,3
Att. 1, Step Control Valve, 20% open Throttled FCV-326
19.d) (Controller output at 80%). approximately 20% open.

NOTE: For FCV-326 to be
20% open, controller output
must 80%)

[ SAT ] [ UNSAT ]
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JPM No: S-4

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev. 3

JPM Title: Initiation of Shutdown Cooling

STEP ELEMENT STANDARD
**5 (OI-SC-1, | Open HCV-347 CB-1,2.3
Att. 1, Step (Shtdn Clg/Loop 2 Isolation Opened HCV-347. Held HCV-
19.e) Valve Outbd) 347 Control Switch in the open
position until fully open.
RED light ON, GREEN light
OFF
NOTE: Stroke time is
approximately one minute.
[ SAT] [ UNSAT ]
6 NOTE Read Note.
After placing HC-348 in the
open position, SHUTDOWN [ SAT] [ UNSAT]
COOLING FLOW HI-LO (CB-
1,2,3, A2, D-2U) will be
enabled and will be in alarm
until flow is established.
**7 (OI-SC-1, | Open HCV-348 CB-1,2,3
Att. 1, Step (Shtdn Clg/Loop 2 Isolation Opened HCV-348. Placed
19.1) Valve Inbd) HCV-348 Control Switch in
open position.
Verified RED light ON and
GREEN light OFF.
[ SAT] [ UNSAT]
8 SHUTDOWN COOLING FLOW | CB-1,2,3
HI-LO (CB-1,2,3, A2, D-2U) Acknowledged Alarm
Alarm
[ SAT] [ UNSAT]
9 (OI-SC-1, Vent the selected LPSI pump Directed AO to vent SI-1A
Att. 1, Step by opening the following
19.9) valve(s) until full water flow is [ SAT] [ UNSAT]

observed and then close the
valve(s):

SI-334, LPSI Pump Casing
Vent Valve (SI-1A)

CUE: SI-1A has been vented.
S1-334 is closed.
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JPM No: S-4

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev. 3

JPM Title: Initiation of Shutdown Cooling

STEP

ELEMENT

STANDARD

**10 (OI-SC-
1, Att. 1, Step
19.h)

Start selected LPSI pump:

SI-1A

CB-30A

Started SI-1A. Placed CS in
“After-Start” position.

RED light ON, GREEN light
OFF

[ SAT ] [ UNSAT ]

11

CB-30A

Verified SI-1A ammeter
current increased to starting
current and returned to normal
current.

[ SAT] [ UNSAT ]

12

NOTE
SDC System Heatup should
take at least ten minutes

Read Note.

[ SAT ] [ UNSAT ]

13 (OI-SC-1,
Att. 1, Step
19.i)

Place TR-346 in service.

CB-10,11

Placed TR-346 in service.
Pulled out recorder drawer and
placed switch on left hand side
of drawer in OFF. Pushed
drawer back in.

[ SAT ] [ UNSAT ]

14

NOTE
Reclosing the LPSI Loop
Injection Valve may be required
to maintain the desired heatup
rate.

Read Note.

[ SAT ] [ UNSAT ]
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JPM No:

S-4

Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

Rev. 3

JPM Title: Initiation of Shutdown Cooling

STEP ELEMENT STANDARD
15 (OI-SC-1, | Crack open a LPSI Loop Al-30A/B
Att. 1, Step Injection Valve to a loop with a Cracked open HCV-329 or
19.j) running RCP to obtain a gradual | HCV-333. Verified gradual
heatup rate (approximately 20°F | heatup rate obtained.
/min) as indicated on TR-346.
[ SAT] [ UNSAT]
16 NOTE Read Note.
More than two LPSI Loop
Injection Valves may be opened
for testing, maintenance or if two | [ SAT ] [ UNSAT ]
SDC pumps are running.
Examiner Cue: Temperature
has stabilized
**17 (OI-SC- | When TR-346 temperature Al-30A/B
1, Att. 1, Step | stabilizes, THEN open any two | Opened two of the following
19.k) LPSI loop injection valves LPSI loop injection valves:
e HCV-327
e HCV-329
e HCV-331
e HCV-333
[ SAT] [ UNSAT]
**18 (OI-SC- | Throttle FCV-326 to obtain Verified 1460-1540 gpm flow
1, Att. 1, Step | 1500 gpm on FIC-326 through FIC-326 or throttled as
20) required to obtain 1460-1540
gpm as indicated on FIC-326.
[ SAT] [ UNSAT]
**19 (OI-SC- | Place FCV-326 in AUTOMATIC | Placed FCV-326 in automatic.
1, Att. 1, Step | and verify 1500 gpm flow is Verified 1460-1540 gpm as
21) maintained indicated on FIC-326.

[ SAT ] [ UNSAT ]
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: S-4 Rev. 3

JPM Title: Initiation of Shutdown Cooling

Termination Criteria: Shutdown cooling initiated using LPSI pump, SI-1A
with FCV-326 in automatic and 1460-1540 gpm flow
through FIC-326.
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Fort Calhoun Station — Operations Training

JOB PERFORMANCE MEASURE

JPM No: S-4 Rev3

INITIAL

CONDITIONS: The plant is shutdown. Fuel is in the reactor vessel.
Current plant status meets requirements for
initiating shutdown cooling. OI-SC-1 has been
completed through Step 18 of Attachment 1 for
shutdown cooling using LPSI pump, SI-1A. RCP’s
RC-3B and RC-3D are running.

INITIATING CUE: Continue in OI-SC-1, Attachment 1, at Step 19 to initiate
shutdown cooling using LPSI pump, SI-1A.
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PAGE 1 OF 54

Fort Calhoun Station

Unit No. 1

OI-SC+1

OPERATING INSTRUCTION

SHUTDOWN COOLING INITIATION

Change No.

EC 54544, 54733

Reason for Change

Add guidance for HC-347 and HC-348 to be in override when
Pressurizer manway is removed (EC 54544). Add venting
instructions for vent valve SI-472 (EC 54733).

Requestor C. Kuchta, N. Bretey
Preparer K. Bessey
Issue Date 02-07-12 3:00pm
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FORT CALHOUN STATION OI-SC-1
OPERATING INSTRUCTION PAGE 2 OF 54

SHUTDOWN COOLING INITIATION

SAFETY RELATED
ATT PURPOSE PAGE
Attachment 1 - Initiation of Shutdown COOlING ..........cooiiiiii i 6
Attachment 2 - Initiation of Shutdown Cooling with Void in Combined Suction Piping.................... 21
Attachment 3 — Venting of Shutdown CoOO0lING .........ccooiiiiiiiiieee e 41

PRECAUTIONS

1. Per Technical Specification 2.1.1(3), at least one RCP or one Shutdown Cooling Loop shall
be in operation whenever fuel is in the Reactor, and RCS boron concentration is being
changed.

2. Shutdown Cooling flow (nominally 1500 gpm on FIC-326) should be provided through the
Reactor Core before stopping the last RCP.

3.  The minimum Shutdown Cooling System flow rate shall be maintained greater than
1000 gpm per the most recent Boron Dilution Analysis.

4.  The minimum pressure limitation for RCP operation per TDB-Il.7.a OR TDB-Ill.7.d when
going into Shutdown Cooling shall be observed.

5.  Whenever a LPSI Pump is in operation, then a minimum pump flow of 200 gpm must exist at
all times. This flow may be provided by minimum recirculation flow.

6. If while operating in the SDC mode either HCV-347 and/or HCV-348 were to inadvertently
close, prompt operator action must be taken to either reopen the valve(s) or secure the
operating SDC Pump(s).

7. Whenever RCS level is below the top of the Hot Leg, monitor level using LI-197 and LIS-119
or LI-199 and SDC pump parameters (pressure, flow, amps) to detect a loss of SDC pump
suction due to vortexing or air binding of the SDC pump. [AR 9369]

8. Do not exceed a Pressurizer level of 60% actual. This provides a sufficient steam volume in
the Pressurizer for insurges.

9. Loss of Shutdown Cooling, AOP-19, shall be entered if Shutdown Cooling is lost.
10. When RCS Level is below 1025.2' (less than 23' above the top of the core), two Shutdown

Cooling loops shall be OPERABLE, and one Shutdown Cooling Loop shall be IN
OPERATION. (Technical Specification 2.8.1(4))
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FORT CALHOUN STATION OI-SC-1
OPERATING INSTRUCTION PAGE 3 OF 54

PRECAUTIONS (continued)

11.

12.

13.

14.

15.

16.

17.

18.

When the RCS level is above 1025.2' (greater than 23' above the top of the core), one
Shutdown Cooling Loop shall be IN OPERATION except as noted in Technical
Specification 2.8.1(3).

With fuel in the Reactor and the RCS in a reduced inventory condition, (less than 1010
elevation) at least one off-site power source, both Diesel Generators and both vital electrical
distribution trains must be available. [AR 9368]

Containment Spray Pumps are not available for Shutdown Cooling unless RCS Temperature
is less than 120°F and the RCS is vented by an area greater than or equal to 47 in?.

Maintain RCS temperature greater than 64°F per TR-346 inlet temperature (black pen), Head
Bolt-Up Temperature, until the Reactor Vessel Head is de-tensioned.

To ensure the assumptions made in Shutdown Margin Calculations remain valid, maintain
Shutdown Cooling Inlet Temperature above 54°F (TR-346) when fuel is in the core.

When RCS Level is below 1010' (Reduced Inventory Condition), no more than two LPSI Loop
Injection Valves shall be open. This is to minimize SDC pump runout and reduce the
likelihood of vortexing in the event FCV-326 fails open.
To prevent possible RCS overpressurization when the Reactor Vessel Head is installed and
Shutdown Cooling is required to be operable, one of the following conditions shall be
maintained:
e A Steam Generator shall be available to remove decay heat with:

1) No nozzle dams installed. [AR 9361]

2) A Secondary side minimum water level of 63% narrow range. [AR 9361]

3) U-tubes have not been drained or have been swept after filling.

e  The Pressurizer Manway is removed. [AR 9361]

e PORVs operable per TS 2.1.6(4), and S/G Nozzle Dams not installed, and RCS not in
reduced inventory condition (below 1010’ elevation)

The Isolation Valves HCV-347, SHTDN CLG/Loop 2 Isolation Valve Outbd and HCV-348,
SHTDN CLG/Loop 2 Isolation Valve Inbd shall be available when Shutdown Cooling is in
operation. [AR 9361]
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FORT CALHOUN STATION OI-SCA1
OPERATING INSTRUCTION PAGE 4 OF 54

PRECAUTIONS (continued)

19. When SDC is required to be operable, the following shall be maintained: [AR 9362]
e  The required number of Shutdown Cooling Loops with backup power sources

e One Containment Spray Pump with a backup power source, a flow path and a suction
source in order to satisfy the minimum delivery requirements of 575 gpm of borated
water to the Reactor Vessel, if needed, to maintain the core cool

NOTE

For RCS temperatures, T less than 270°F, one HPSI Pump may be made
operable provided the flowrate is throttled to the equivalent of three Charging
Pumps (120 gpm) and all three Charging Pumps are disabled.

e  One HPSI Pump or two Charging Pumps with backup power sources, a flow path and a
suction source. (This satisfies the minimum delivery requirements of 55 gpm borated
water to the Reactor Vessel, if required, to maintain the core covered)

20. When fuel is in the Reactor, the RCS Level must remain above the Center Line of the Leg
(1006.5") to ensure a suction for Shutdown Cooling. [AR 9362]

21. To prevent possible degradation to the motor windings, the following criteria should be
observed for SI-1A and SI-1B:

e Allow the motor to come to a complete stop before starting.

e Ifthe LPSI pump has been shutdown for at least one hour, two successive starts are
allowed.

e [fthe LPSI pump has been at rated speed and has been shutdown less than one hour,
only one start is allowed.

e These criteria should be disregarded if multiple LPSI pump starts are needed to either
maintain plant Technical Specifications, respond to a plant emergency, or as directed by
the Shift Manager.

22. For the purposes of fulfilling Shutdown Cooling requirements per Technical Specifications
2.1.1 or 2.8, Component Cooling Water or Raw Water Backup to the Low Pressure Safety
Injection Pumps or Containment Spray Pumps is required. This does not apply to Safety
Injection requirements in accordance with Technical Specification 2.3 and 2.4.

23. Reactivity should be monitored during and after any evolutions that change SDC or SDC
Purification flows or temperatures when fuel is in the Reactor Vessel.
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FORT CALHOUN STATION OI-SC-1
OPERATING INSTRUCTION PAGE 5 OF 54

REFERENCES/COMMITMENT DOCUMENTS

1. Technical Specifications:

e 21.1: Reactor Coolant System Operable Components
o 212: Reactor Coolant System Heatup and Cooldown Rate
o 24 Containment Cooling
e 238: Refueling
e 28.1(3): Shutdown Cooling System - High Water Level
e 28.1(4): Shutdown Cooling System - Low Water Level
e 32 Table 3-5, ltem 23, P-T Limit Curve
2. Drawings File Description

E-23866-210-130 44353 Safety Injection and Containment Spray

D-4768 45997 Simplified Flow Path Diagram
3. USAR:

e Section 4.0: Reactor Coolant System

e  Section 7.4: Regulating Systems

e Section 9.3: Shutdown Cooling

e  Section 14.3: Safety Analysis: Boron Dilution Incident

4. Technical Data Book:

e Figure TDB-III.7.a, RCS Pressure and Temperature Limits
e Figure TDB-III.7.d, RCS Pressure and Temperature Limits

5.  Ongoing Commitments:

AR 9369, LIC-88-1106
AR 9362, LIC-88-1106
AR 9361, LIC-88-1106
AR 9368, LIC-88-1106
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