UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION Il

801 WARRENVILLE ROAD
LISLE, ILLINOIS 60532-4351

November 3, 1998
NOTE TO: NRC Document Control Desk
Mail Stop 0-5-D-24
FROM: Mary Ann Bies, Licensing Assistant . 72,, o - S Y
Operating Licensing Branch, Rill S (Gt b
SUBJECT: OPERATOR LICENSING EXAMINATION ADIMINISTERED THE

WEEK OF SEPTEMBER 14, 1988, AT BYRON NUCLEAR POWER
STATION, DOCKET NOS. 50-454 AND 50-455

During the week of September 14, 1898, Operator Licensing Examinations were
administered at the referenced facility. Attached, you will find the following information for
processir.g through NUDOCS and distribution to the NRC staff, including the NRC PDR:

ltem #1 - a) Facility submitted outline and initial exam submittal,
designated for distribution under RIDS Code A070. y

b) As-given operating examination, designated for distribution under
RIDS Code A070.

ltem #2 - Examination Report with the as-given written examination attached,
designated for distribution under RIDS Code IE42.

Attachments: As stated




FINAL AS-ADMINISTERED OPERATING TEST IN ITS ENTIRETY FOR THE
BYRON EXAMINATION - THE WEEK OF SEPTEMBER 14, 1998
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FINAL AS-ADMINISTERED ADMINISTRAT.VE JPMS FOR BYRON EXAM - SEP 1998



ES-301 Administrative Topics Outline Form-ES-301-1
Facility: Byron | &2 Date of Examination: September 14, 1998
Examination Level: RO Operating Test Number: |
Administrative Describe method of evaluation:
Topic/Subject 1. ONE Administrative JPM, OR
Description 2. TWO Administrative Questions
Al Plant Parameter Verification / 1. JPM K/A217 37/44
Condition Checklist
Performing a Surveillance/ 1.JPMK/A2.1.182.9/3.0
Normal and Alternate Offsite
AC Power Availability Weekly
Surveillance

A2 | Clearance And Tagging /
Identify And Replace Blown
Fuse

1. JPM K/A2213 3638

A3 | Protection From Radiation
Exposure / Prepare For Entry
Into High Radiation Area >
1000 mr/hr

1. JPM K/A 2310 29433

A4 | Emergency Plan / Emergency
Pian Directions

2. a K/A24393.3/3.1 Emergency Exposurcs

2. b. K/A 2429 26/4.0 Emergency facilities

NUREG-1021

Interim Rev. 8, January 1997




S o e e e SR s g e e o L B« e e ST e e ks O M i iR i ot S a0

» Byron Station
Operations Training
Job Performance Measure

LO TASK DESCRIPTION: Complete Calculation of an
Estimated Critical Condition

NLO TASK DESCRIPTION: N/A

K/A NUMBER RO/SRO RATING
2.2.36 2.8/3.2*
2.:1.25 2.8/3.1
JPM NUMBER Task Number Job Position
ADMIN 1.1 RO NSO
Revision: ' Date:
REVIEWED:
INSTRUCTOR DATE
APPROVED:
GROUP LEADER DATE
Start Time: Stop Time:

Estimated Time for Completion:

This JPM was [ ] Performed in the [ ] Control Room

[ ] Simulated [ 1 Plant

[ ] Other ** [ ] Simulator

[ ] Mockup

o [ ] Other
EXAMINEE: EVALUATOR:
DATE:

{ ] SATISFACTORY [ ] UNSATISFACTORY

Comments:
ADMIN1.1(9/14/98)/1

Byron9 8EXAM




Specific Information:

l.

These items were used as reference material in the
development of this JPM:
1BGP 100-7T1 (RRD); 1BGP 100-7T3; Curve Book BCB-1

These items are expected to be used by the examinee in the
performance of the task:
1BGP 100-7T3; BCB-1

Information to the Examinee and the Evaluator:

a. Initial Conditions:
Unit 1 is performing a plant startup following a
reactor trip 18 hours previcus. Operation prior to
the trip was for a pericd of 80 dayr at 100% power,
foliowing initial startup with current core (Cycle
9).

b. Task Initiating Condition:
1BGP 100-7T3 is being performed to provide the
ESTIMATED CRITICAL CONDITION (ECC) for the plant
startup. Current plant conditions ard the most
recent Reference Reactivity Data (RRD) worksheet are
provided. The process computer is currently
unavailable. The Critical Rod Position is desired at
138 steps on Control Bank D.

c. Initiating Cue:
The US directs you to complete the ECC for the
planned startup in 2 hours.

d. Your Position:
NSO (ADMIN)

Terminal Performance Objective: (TPO)
Calculate ECC including administrative limits.

Critical Steps(*)

5. &, 10, 12, 14, 18, 19, 20, 21, 22 (1mGP 100-7%3
Sections A.3, A.4, A.5.d, A.6.b, A.6.d, A.8, A.9.c, A.9.d,
A.9.e, A.9.9, A.9.h and A.9.1i.)

ADMIN1.1(9/14/98) /2
Byron9 8 EXAM



6. Identification of Impacted Systems:
If this task is performed incorrectly, the following adverse

reactions could occur:
The reactor could be taken critical in conditions NOT

aliowed by the facility license.

ADMIN1.1(9/14/98)/3
Byron98EXAM



 PERFORMANCE CHECKLIST

RECORD START TIME .

A AR R AR AR AR AR A R A d A A

-

* The candidate is to be supplied with the completed RRD
* (1BGP 100-7T1) and a blank copy of 1BGP 100-7T3.

.

NOTE

LA AR R A A A A AR AR AR A A e R A R R R

1. Refer to 1BGP 100-7T3.

Refer to 1BGP 100-7T3.

* % * =

UN
SAT  SAT N/A

0 0 o
(May be done at any time.)
‘ Record the following
. d ,
2 Record Admin Data bty 0 0 0
(CUE: SU § - 98-2-1TEST 0 Unit 1 SU #: 98-2-
Startup Date - TODAY 1TEST
Time - 2 HOURS FROM 0 SU date & time: 2
CURRENT ' TIME hrs from current
Sshutdown Date & Time 0 SD date & time: 18
- 18 HOURS BEFORE hrs before current
CURRENT TIME.) 0 Time Interval since
shutdown: 20 hrs
3. Determine Change in Power Enter 100% power value a (] 0O
Defect. for Power Defect from
RRD: ~1317 pem
Calculate difference:
+1317 pem.
2l a s A s A R R R R R R S R I S R R R R R R A A R A AR Al
. NOTE .
* ITC at SU Tave & RCS Boron Conc. may be determined from *
* BC3-1 Table 2-3 but is NOT required since Tave will NOT *
* deviate from 557°F. Value at 1092 ppm (1717 EFPH) = - *
* 8.8 pom/°F. *
- -
2323232222222 22 2 R R R R P R RS T RS R R R R R R R R A R A R L Al
4. Change in RCS Temperature. Enter 557 from given 0 0 0

conditions.

Calculate temperature
change reactivity: 0 pcm

ADMN1,1(9/14/98) /4
Byron9B8EXAM



PERFORMANCE CHECKLIST

5. Change in Samarium. (BCB-1
Table 1-4)

* 6. Change in Xenon. (BCB-1l
Table 1-2 or Fig. 8c)

7. Determine Overall Poisons.

8. Determine SD integral boron
worth for RRD burnup, RRD
RCS8 boron Conc and HZP
Tave. (BCB-1 Table 1-5)

9. Determine Poison Correction
Factor for Integral Boron
Worth (BCB~1 Figure 8b
calculation)

* 10. Determine corrected
poisons reactivity worths.

ADMIN1.1(9/14/98) /5
Byron%8EXAM

STANDARDS

Enter 1700 EFPH and 100%
from RRD and 20 hours as
elapsed time since
shutdown.

Determine SU Samarium
Worth of -1002 pem. (20
hours after SD from 100%
at 1717 EFPH)

Enter -919 pcm from RRD.

Calculate Difference
Samarium: -83 pcm.

Enter 1700 EFPH and 100%
from RRD and 20 hours as
elapsed time since
shutdown.

Determine SU Xenon Worth
of ~3318 pem. (20 hours
after SD from 100% at
1717 EFPH)

Enter -2982 pcm from RRD.

Calculate Difference
Xenon: -336 pcm.

Enter Differences -83 pcm
Sm and -336 pcm Xe.

Calculate Overall
Poisons: -419 pem.

Interpclate and determine
boron: -934%pcem (-9300
to -9400 pem).

Calculate Poison
Correction factor: +0.6888
{+0.887 to +0.889).

Determine/calculate
corrected poisons worths:
-372 pem.

0 (8 O
0 0 8
0 O a
O O 0
0 0 0
0 8 0



' PERFORMANCE CHECKLIST

-

1i. Record desired Control
Bank position.
* 12. Determine desired Control
Bank Worth. (BCB-1 Table
1-8 or Fig 2D)
13. Record HFP inserted Rod
Worth prior to Shutdown.
* 14. Determine change in
reactivity due to change
in rod position.
15. Determine change in burnup
correction.
* 16. Determine Reactivity
Balance.
ADMIN1.1(9/14/98)/6
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STANDARDS UN
SAT  SAT

Enter 138 steps CB D. A

Enter 138 steps CBD Bank 0 a

Worth: -250.1 pcm.

Entzr -9.5 pcm from RRD. g 0

Calculate total 0 0
reactivity of -240.6 pcm.

Section is N/A per NOTE. f O

Places N/A in proper
sections.

Record reactivity worths o 0
from appropriate
Sections:

0 Power Defect (A.1l)
[+#1317 pem)

©

Isothermal Temp.
Defect (A.2) ([0 pcm)

]

Corrected Poisoning
Defect (A.5.d) [-372
pem]

c

Rod Adjustments
(A.6.d) [-240.6 pocm;

=]

Burnup ceorrection
(A.7.d) [0 pem]

AND

Calculate difference
of 4704.4 pcm (4704 to
+705 pcm).

Q



17. Determine Differential
Boron Worth at assumed
critical bo' un
concencraiion. (BCB-1
Table 2-4, Fig. 10A)

18. Determine the change in
RCS Boron needed.

* 19. Determine initial critical
RCS Boron concentration.

STANDARDS

Interpolate and determine
Differential Boron Worth
at 1100 ppm and 557°F:
-8.82 pcm/ppm (-8.80 to
-8.90 pcm/ppm) .

Calculate the boron
concentration change of
-80 ppm (-79 to -81 ppmj.

Enter RCS boron
concentraticn from RRD:
+1010 ppm.

Enter calculated RCS
boron change required:
~-80 ppm.

Calculated critical boron
concentration: 1090 ppm
(1089 to 1081 ppm).

O 0 0
0 o 0
(] o o

FRRERE R RN R AR RN R RN RN R AT R RA R R R AR R AR AR TR R R RN d R

boron concentration.

R E R

BOTE
If necessary, direct the candidate that it is KOT
necessary to re-perform of Section 9.a through 9.c for
difference in assumed boron concentration and calculated

B =GR b

L R R R A A A A e R R e R R S R R R AR Al Al

LA A R A A e R A R A A A e A A A A R R S R R R R R A R A Al A A Ll Al

e e e e

NOTE
The following steps combine the steps of calculating the
Administrative Limit values and determining the
associated Control Bank position. The procedure
performs these steps separately:
the three values, the determining the associated
Threshold Control Bank position.

Calculation of each of

LR B B B

P L R R A R R A A A A Al Al

ADMIN1.1(9/14/98) /7
Byron9 8 EXAM



-

' PERFORMANCE CHECKLIST

20. Calculate +500 pcm

21.

22.

inserted rod worth
threshold. Determine
corresponding Control Bank
Upper Administrative
Threshold position.
Table 1-8 or Fig 2D)

(BCB~-1

Calculate -500 pem
inserted rod worth
threshold. Determine
corresponding Control Bank
Lower Administrative
Threshold position.
Table 1-8 or Fig 2D)

(BCB-1

Calculate -750 pcm
inserted rod worth
threshold. Determine
corresponding Control Bank
Upper Administrative
Threshold position.
Table 1-8 or Fig 2D)

(BCB-1

ADMIN1.1(9/14/98) /8
Byron98EXAM

STANDARDS

Enter Desired Red Worth:
-250.1 pem.

Calculate +500 pcm worth:
+249.9 pem.

AND

Determine that maximum
allowed value is full out
park position on CBD (228
steps) .

Enter Desired Rod Worth:
~-250.1 pecm.

Calculate -500 pem worth:
~-750.1 pam.

AND
Determine that minimum

allowed value is 41 steps
on CBD. (37 to 45 steps)

Enter Desired Rod Worth:
-250.1 pem.

Calculate -750 pcm worth:
-1000.1 pcm.

AND

Determine that minimum
allowed value is 5 steps
on CBD [OR 121 steps on
CBC]. (1 to 10 steps CBD
OR 117 to 125 steps CBC)

0 0 0
0 () a
0 0 (]



- PERFORMANCE CHECKLIST STANDARDS UN

Record the following 0 0

3.
23. Complete Critical information:

Condition Summary.

0 Present boron conc
- 1400 ppm

0o Est. Critical Boron
conc -~ 1090 ppm
{or value
determined)

o Est., Critical Bank
position -~ CB D at
138 steps

0 Upper Admin Limit -
CB D at 228 steps

0 Lower Admin Limit -
CB D at 41 steps
(or value
determined)

0 =750 pcm Admin
Limit - CB D at §
steps OR CB C at
121 steps (or value
determined)

Sign & date for ECC
performed by.

ADMIN1.1(9/14/98) /9
Byron98EXAM



DATA SHEET

CURRENT
RCS Boron concentration - 1400 ppm
RCS temperature . SS57°F
RCS pressure . 2235 psig
Power level . 0%
Rod Position - All control and shutdown banks inserted
Time since trip - 18 hours

Startup planned to occur in 2 hours

Desired boron concentration - 1100 ppm
Desired critical rod position - €66 steps withdrawn on CBD
Desired critical RCS temp - 557°F

HISTORY

RRD Data taken at time of trip.

ADMIN1.1(9/14/98)/10
Byron98EXAM



TASK CONDITIONS:

1BGP 100-7T3 "Calculation Of Estimated Critical Condition Based On A
Known Rod Position" is being performed to provide the ESTIMATED
CRITICAL CONDITION (ECC) for the plant startug. Current plant
conditions and the most recent Reference Reactivity Data (RRD)
worksheet are provided. The process computer is currently
unavailable. he Critical Rod Position is desired at 138 steps on
Control Bank D.

INITIATING CUES:
The US directs you to complete the ECC for the planned startup in 2

hours.
DATA SHEET
CURRENT
RCS Boron concentration - 1400 ppm
RCS temperature - 557°F
RCS pressure . 2235 psig
Power level . 0%
Rod Position - All control and shutdown banks inserted
Time since trip - 18 hours

Startup planned to occur in 2 hours

Desired boron concentration - 1100 ppm
Desired critical rod position - 66 steps withdrawn on CBD
Desired critical RCS temp - 557°F

HISTORY

RRD Data taken at time of trip.

ADMINi.1(9/14/98)/11
Byron$B8EXAM



1BGP 100-7T73
Revision 9

File cation: 1.02.0128

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION

IF this procedure is performed by an NSO, THEN this
procedure shall be reviewed by a2 Qualified Nuclear Engiueer;
or, IF this procedure is performed by a Qualified Nuclear
Engineer, THEN this procedure shall be reviewed by an NSO.
Typically, the Systems Engineering Dept. Nuclear Group
should perform this procedure.

Unit 1 Startup Number - .

YR - SU# - ECC#
Startup Date / / PEEESAD TR e
Shutdown Date / / Shutdown Tise _ 2 oo
(From RRD Step F.2.a) (From RRD Step F.2.a)

Time Interval Since Shutdown ____________ Hours

1BGP 100-7T3, Calculation of Estimated Critical Condition
Based on a Known Rod Position, can be used to manually
calculate Critical Rod Pogition based on a known rod
position. If a manual BCC for a Critical Rod Position based
en a known boron concentration is required, use

1BGP 100-7T2, Calculation of Estimated Critical Condition
Based on a Known Boron Concentration. 1BGP 100-7T3,
Calculation of EBstimated Critical Condition Based on a Known
Rod Position, will be retained as plant documentation. DO
NOT DISCAPD. Forward completed form to the Systems
Engineering Dept. Nuclear G sup for review when no longer
required on shift for reference. Upon completr‘on of their
review this form will be forwarded to Central ‘ile for

permanent retention.

APPROVED
MAY 21 199¢

(0645VV/WPF/042298)



1BGP 100-7T3
Revision 9

CALCULATION OF ESTIMATED CRITTICAL CONDIT _ON
BASED ON A KNOWN ROD POSITION
(continued)

NOTE
when referencing graphs or tables, use Heot Full Power (HFP)

data prior to shutdown and Hot Zero Power (HZP) data prior
to startup. Also, verify data corresponds to the proper

core burnup.

MANUAL CALCULATIONS
Change in Power Defect:

DETERMINE the startup and shutdown Power Defect values and their
difference using RRD step F.1.f or egquivalent:

) pem - (-) pem = (+)
Startup Shutdown Difference
Power Defect Power Defect Power Defect
(RRD Step F.1.f)

Change in RCE Temperature:

DETERMINE the startup Isothermal Temperature Defect (ITD) value by

multiplying the temperature deviaticn from program Tave by the
Isothermal Temperature Coefficient (ITC) determincd at the startup
RCS Tave, and at the projected startup RCS Boron concentration
with the aid of BCB-1 Table 2-3 or eguivalent:

( oy - 2879 ¢ pem/°F = pcm
Ryxpec:ed Program Tave ITC at Expected Startup ITD
Tave at at Startup Startup Tave and
Start\p RCE Boron

Concentration

APPROVELC

May 2! 1938

(064S5VV/WPF/042398)




1BGP 100-7T3
3 7 Revision 9

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION
(continued)

: NOTE
During non-equilibrium Samarium conditions, different
methods of predicting Samarium Worth should be consulted.
1f a different method (other than specified in thie
procedure) for determining Samarium Worth for Step A.3 is
used, two QNE's shall concur.

3 Change in Samarium:

DETERMINE the startup and shutdown Samarium worth values and their
difference at the applicable burnup, the Samarium Equivalent

Power (8) and at the elapsed hours since shutdown with the aid of
BCE-1 Table 1-4 or eguivalent:

Startup
Aoplicable Burnup: (RRD Step F.2.b) EFPH |
Samarium Bguivalent Power: (RRD Step 7.2.c) PRSI ‘
Elapsed Time Since Shutdown: hours
(=) pem - (-) pem = (-) pem
Startup Shutdown Difference
Samarium Worth Samarium Worth Samarium

(RRD Step F.1.h)

:

During nonequilibrium Xenon conditions, different methods of
predicting Xenon worth should be consulted. The empirical
method of ertimating Xenon Worth of Startup (36 hr weighted
average) is only valid beyond approximately 16 hours after
shutd wn. If a different method (other than specified in
this procedure) for determining Xenon Worth for Step A.4 is
used, two QNE's shall concur.

APPROVED
MAY 2 1338

(D645VV/WPF/042398)




1BGP 100-7T3
Revision 9

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION
(continued)

NOTE
The Systems Engineering Dept. Nuclear Group shall verify
that the Process/Prime inputs to the BEACON computer are
accurate by performing BVP 500-14, Beacon Operability
Verification, and BVP 500-16, Beacon Estimated Critical
Condition Calculation, if the BEACON program is used to
support ECC calculations.

.l
4. Change in Xenon:
DETERMINE the startup and shutdown Xenon worth values and their
difference at the applicable burnup, the Xenon Equivalent Power (8)
and at the elapsed hours since shutdown with the aid of
BCB-1 Table 1-2, Figure 8c, or equivalent:
Startup
Applicable Burnup: (RRD Step F.2.b) EFPH
Xenon Equivalent Power: (RRD Step F.2.d) L
Blapsed Time Since Shutdown: hours
() pem - (-) pem = () pem
Startup Shutdown Difference
Xenon Worth Xenon Worth Xenon
(RRD Step F.1.1)
S. Change in Overall Poisons:

DETERMINE the change in poisons by correcting Xenon and Samarium
with respect te RCS Boron.
a. DETERMINE the overall sum of poisons by adding the Samarium

difference to the Xenon difference:

() pem + () pem = () pcm

Samarium Xeson Overall

Difference Difference Poisons

(A.3) (h.4)

APPROVED
MAY 21 1998

(0645VV/WPF/042398)



1BGP 100-7T3
Revision 9

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION
(continued)

b. DETERMINE the shutdown Integral Boron Worth at the RRD Step
F.1.g burnup, the RRD Step F.1.d RCS Boron concentration and
HZP Tave with the aid of BCB-1 Table 1-5 or eguivalent:

Integral Boron Worth: (-) pom

e. DETERMINE the poison correction factor by substituting the
Integral Boron Worth from step A.5.b into the eguation shown
on BCB-1 Figure 8b:

Poison Correction Factor: (+)

d. DETERMINE the corrected poisons reactivity worth from the
original sum of Xenon and Samarium from step A.5.a
multiplied by the determined correction factor from step

A.B.€:

- pam * (4) pem = () pom
Overall Poison Corrected

Poisons Correction Factor Overall Poisons
(A.5.a) {(A.5.¢)

APPROVED
MAY 21 1998

(0645VV/WPF/042398)



1BGP 100-7T3
Revision 9

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION
(continued)

6. Change in Rods:

DETERMINE the reactivity change due to adjustments in rod
position.

NOTE
A control bank position of CBD withdrawn to at least 130

steps should be used as the desirxed control bank position
for all ECCs. This will exchange rod worth for boron worth.
There is less uncertainty associated with boron worth as
compared with rod worth. Boron worth also changes less
throughout core life when compared to rod worth. If plant
conditions do not allow a choice of CBD position withdrawn
to at least 130 steps, then the reason for the deviation
shall be documented in Section D under the remarks. Either
way, the CBD position SHALL be within 750 pcm of the fully

withdrawn position.

a. RECORD the desired Control Bank position:
CB at steps.
b. DETERMINE the desired Control Bank position worth recorded

in step A.6.a at the RRD Step F.2.b burnup with the aid of
BCB-1 Table 1-8, Figure 2D, or equivalent:

Desired Control Bank Worth: (:) pem

c. RECORD the HFP inserted rod worth prior to shutdown from RRD
step F.1.c or equivalent:

HFP Inserted Rod Worth: (-) pom
(RRD Step F.1.cC)

APPROVED
MAY 21 1998

(0645VV/WPF/042398)



1BGP 100-7T3
Revision 9

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION
(continued)

4. DETERMINE the change of reactivity due to the change in rod
position by subtracting the HFP Inserted Rod Worth (A.6.c)
from the Desired Inserted Rod Worth (A.6.Db):

(-) pem - (-)_ pem = () pcm
Desired Rod HFP Inserted Change in

Worth Rod worth Rod Position
(A.6.b) (A.6.c)

If RRD Steps F.1.g and F.2.b contain the same burnup, step
A.7 may be marked "N/A".

Change in Burnup:

DETERMINE the calculation for correcting burnup.

a. DETERMINE the RRD Step F.1.g burnup design Boron
concentration by using BCB-1 Figure 11 or equivalent:
Stable Reference Design Boron Concentration: ___________ ppm
b. DETERMINE the RRD Step F.2.b burnup design Boron
concentration by BCB-1 Figure 11 or eguivalent:
Final Power Operation Design Boron Concentration: ______ ppm
APPROVED
MAY 21 1938

(0645VV/WPF/042398)



1BGP 100-7T3
Revision 9

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION
(continued)

: NOTE
If BCB-1 Figure 10a, Table 2-4 does NOT contain HFP data,

the FOLLOW code method for determining DBW at HFP would be
the preferred method. Using HZP data will result in a DBW
value -0.5 to -1.0 porn/ppm more negative than a HFP value.
For purposes of NSO ! .dependent Verification of FOLLOW code
output, Figure 10a ma; be used as a qualitative check
againgt the attached FOLLOW code output.

e. DETERMINE the Differential Boron Worth (DBW) of the RRD Step
F.1.g Burnup and RRD Step F.l1.d Boron Concentration by one
of the following methods (circle method used) :

3. Figure 10a, Table 2-4, or eguivalent
| FOLLOW Code Output (attach copy of output)

Differential Boron Worth = (-) pem/ppm

d. DETERMINE the burnup correction by subtracting the Final
Power Operation Design Boron Concentration (A.7.b) from the
Stable Reference Design Boron Concentration (A.” ~ *nd
multiplying by the Differential Boron Worth (A."

PP & e TR ¥ pam/ppm = () pom
Stable Final Power DBW (A.7.¢) Burnup
Reference Operation Correction
Design Boron Design

Concentration Boron

(A.7.a) Concentration

(A.7.b)

{

APPROVED
MAY 21 1998

(0645VV/WPF/042398)



1BGP 100-7T3
Revigion 9

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION

(continued)

8. DETERMINE the Reactivity Balance by summing the following values:
Power Defect (A.1) (+]) pem
Isothermal Temperature Defect (A.2) £ 3 pem
Corrected Poisoning Defect (A.5.d) () pcm
Rod Adjustments (A.6.d) £ pem
Burnup Correction (A.7.d) ¢ 3 pem

REACTIVITY BALANCE () pem

9. Determination of Critical RCS Boron:

This section may need to be repeated if the assumed critical
Boron Concentration for step A.9.a differs from that
determined in step A.9.c.

a. DETERMINE the Differential Boron Worth at the RRD Step F.2.b
burnup, assumed ccitical RCS Boron concentration, and at the
startup RCS Tave with the aid of BCB-1 Table 2-4, Figure
10A, or equivalent:

pifferential Boron Worth: (-) pom/ppm

b. DETERMINE the change in RCS Boron needed by dividing the
Reactivity Balance in step A.8 by the Differential Boron
Worth in step A.9.a:

- pom / (-) pem/ppm = () ppm
Reactivity Differential Change in RCS
Balance (A.8) Boron Worth Boron
(A.9.a)
APPROVED
MAY 21 1998

(0645VV/WPF/042398)



1BGP 100-7T3
Revision 9

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION

(continued)

e. DETERMINE the critical RCS Boron concentration by adding the
change in RCS Boron step A.9.b to the RRD step F.1.d Boron
Concentration:

- ppm - () ppm = ppm
RCS Boron at Change in RCS Critical RCS Boron
RRD Step 1.d Boron (A.9.b)
. 4. CALCULATE the + 500 peom inserted rod worth threshold:
(=) pem + 500 pom = () pem
Desired Rod worth
(A.6.b)
¢, 3.
v e. CALCULATE the - 500 pom inserted rod worth threshold:
L) pem - S00 pem = (-) pam
Desired Rod worth
(A.6.Db)
., 2.8
{8 CALCULATE the (-) 750 poem inserted rod worth limit:
() pam - 750 pem = (-) pem
Desired Rod worth
(A.6.Db)
. 9. DETERMINE the control bank position corresponding to the
Upper Administrative Threshold by using BCB-1, Table 1-8,
Pigure 2D, or eguivalent and the value obtained in Step
A.9.4 at the RRD Step F.2.b burnup. Do not exceed the
full-out park position on Control Bank D:
Upper Administrative Threshold: CB at steps
v, 3.8
* h, DETERMINE the control bank position corresponding to the
Lower Administrative Threshold by using BCB-1 Table 1-8,
Figure 2D, or equivalent and the value cobtained in Step
A.9.e at the RRD Step F.2.b burnup. Do not use a position
below 47 stern on Control Bank C:
Lower Admin. ative Threshcld: CB at steps
*, 2.8
APPROVED
MAY 21 1938

+10-
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1BGP 100-7T3
o Revision 9

CALCULATION OF ESTIMATED CRITICAIL CONDITION
BASED ON 2 KNOWN ROD POSITION
(continued)

i, DETERMINE the control bank position corresponding to the
-750 Administrative Limit by using BCB-1 Table 1-8,
Figure 2D, or equivalent and the value obtained in Step
A.9.f at the RRD Step F.2.b burnup. Do not use a position
below 47 steps on Contrcl Bank C:

- 750 pom Administrative Limit: CB at steps

NOTE
Notify the Duty Station Manager if the hand calculated ECC
differs by more than 250 pem from the BEACON generated ECC
(if BEACON is used). Station Duty Cfficer concurrence is
required before proceeding with the startup.

", 3.8
B. ESTIMATED CRITICAL CONDITION SUMMARY
Present Boron Concentration Ppm
Estimated Critical Borom Concentration ___________ ppm (A.9.c¢)
Estimated Critical Bank Position CB at steps (A.6.a)
* Dpper Administrative Threshold: CB at steps (A.9.9)
" 3.8
* Lower Administrative Threshcld: CB at steps (A.9.h)
v, 8.8
- 750 pem Administrative Limit: ce at ateps (A.9.1)
ECC performed by (NSO, Qualified Nuclear Engineer)
NAME DATE
ECC reviewed by (NSO, Qualified Nuclear Engineer)
NAME DATE
* Complete the "ECC parameters" placard and give to the Startup NSO.
.. 3.
/
Startup SRO
APPROVED
MAY 2 1 1935

«11-
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1BGP

100-7T3

Revision 9

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION
(continued)

ESTIATED CRITICAL POSITION FROM COUNTS INCREASING EIGHTFOLD

NOTE
Any difference between the estimated time and the actual
time for criticality could impact the final critical
position. Contact Systems Engineering Dept. Nuclear Group
to estimate the magnitude of this effect.

1. Base Count Rate With Shutdown Banks Out cps .

Source Range Channel N

¥ Counts Increase Eightfold at Control Bank _ at
3. Predicted Critical Position From BCB-1, Figure 9.
Control Bank __ at steps.
NOTE

If the eight-fold curve indicates that criticality will be
achieved below the -750 pom Administrative Limit, GO TO
1BGF 100-2A1, ATTACHMENT A, Contingency for Suspended
Reactor Startup Due to Unanticipated Reactivity Deviation
(Page 16).

steps.

VERIFY the predicted Critical Control Bank Position in C.3 is

ABOVE the Rod Insertion Limit (i.e. CBC is greater than 47 steps
withdrawn) and - 750 pom Administrative Limit. If not, DO NOT

PROCEED WITH APPROACH TO CRITICALITY. The RCS Boron Concentration

must be increased and the ECC recalculated.

/

/

SRO Date Time

within the ¢ 500 pom Administrative Threshold. If not,

VERIFY the predicted Critical Control Bank Position in C.3 is
a PIF

shall be generated and ICRR data points shall be obtained at

< 20 step intervals until criticality is achieved.

/

/

QNE Date

APPROVED
MAY 21 1998

-12-

(0645VV/WPF/04a4398)
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1BGP 100-7T3
Revision 9

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION

(continued)
6.  RECORD the following information if criticality is achieved and
power ie stabilized at 10* ampe on the highest reading IR Channel.
a. Actual Time of Critical Data.
b. Actual Critical Bank Position. - at steps
c. Actual Critical Boron Concentration. ppm
d. Actual Temperature at time of Criticality. A
D REMARKE :
/
NUCLEAR DATE
GROUP
APPROVED
MAY 21 1998
-13-
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1BGP 100-7T7T3
Revision 9

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION
(continued)

MARGIN TO CRITICALITY WITH SHUTDOWN BANKS WITHDRAWN

The purpose of this section is to ensure:
-

2.

The basis to the BDPS Analysis is met (- 1300 pcm

Shutdown) , and
An inadvertent Mode Change does not occur (Kg < 0.99).

DETERMINE the Total Control Bank Worth (CBA @ 0 steps) at the RRD

The following step takes into account 500 pom uncertainty on
the ECC calculatior for conservatism.

Step F.2.b burnup with the ail of BCB-1 Table 1-8, Figure or
equivalent:
Total Control Bank Worth: (-] pcm

DETERMINE the Reguired Borou Reactivity to satisfy the Margin to
Criticality by completing the following arithmetic:

Total Contrel Bank Worth (E.1): + () pom
Control Bank Required Reactivity (A.6.b): - A=) pem
Bounding Margin to Criticality: - L) 2300 pom
Conservatism: + ‘ 500 pem
Required Boron Reactivity « () pem
APPROVED
MAY 21 1948
-14-

{0645VV/WPF/042398)
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Revision 9

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION
(continued)

3. Determination of the Minimum RCS Boron Concentration which
satisfies the Margin to Criticality:

a. DETERMINE the difference between the RCS Boron Concentration
necessary to meet the Margin to Criticality requirements and
the ECC Boron Concentration by dividing the Required Boron
Reactivity calculated in Step E.2 by the Differential Boror
vorth in Step A.9.a:

R el B §a) pom/ppm = () Ppm

Required Boron Differential Boron Difference in

l_uuctivity Worth (A.9.a) RCS Boron

(E.2) Concentration
b. DETERMINE THE Minimum RCS Boron Concentration necessary to

meet the Margin to Criticality requirements by subtracting
the difference in RCS Boron Concentration calculated in Step
E.3.a from the ECC Boron Concentration:

LR D ¢ L nnns TR 8 L s BB

ECC Boron Difference in Minimum Required
Concentration RCS Boron RCS Boron
(A.9.¢) Concentration Concentration
(E.3.a)
4. VERIFY Sufficient Margin to Criticality:

a. RECORD the present RCS Boron Concentration from the most

recent Boron sample:
___l__.l_;_

Present RCS Sample Time Date
Boron
Concentration

b. Is the present RCS Boron Concentration GREATER THAN OR EQUAL

TO the Minimum RCS Boron Concentration calculated in Step
E.3.b? (Circle one)

YES NO

APPROVED
MAY 21 1998

-15-
(0645VV/WPF/042358)



1BGP 100-7T3
Revision 9

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION
(continuod)

5 If the answer in Step E.4.b is "NO", DO NOT withdraw Shutdown
Banks until the RCS Boron Concentration is greater than or equal
to the Minimum RCS Boron Concentration calculated in Step E.3.b.
/ /

APPROVED
MAY 21 1998

(Final)

18-
(0645VV/WPF/042358)



1BGP 100-7T1
. APPROVED 07/14/97 Facsimile Revision 4

File Location: 1.02.0128

REPERENCE REACTIVITY DATA WORKSHEET

This worksheet will be retained as plant documentation. DO
NOT DISCARD. Forward completed form to the Operating Staff
when no longer required on shift for reference. J

Unit One Startup Number - -
Year - S/U# - RRD#

$. Stable Reference Reactivity Data

The data recorded in Step 1 shall be data from a stable core
condition. Contact the Nuclear Group for assistance, if
necessary. An exception to the stability criteria would be
if this RRD were for a recent reactor startup.

:DA“J"P"" P) 1.a. Reference Date: Reference Time:

| Fecurtentrme
" 1.b. Control Bank n at 213 steps.

* 1.¢c. Inserted Control Bank Worth

BCB-1 Table 1-7, Figure 2, Figure 2C, or equivalent (-) i S pem

* 1.d4. Critical Boron Concentration from (CIRCLE mode of analysis used):
e
5 Accurate sample at a recent known w
- § ¢ Calculated by the Qualified Nuclear Engin
(Attach calculations, logs, point nistory used)

Cy = L2/O ppm Time/Date: _____ /_ (Jf,lé::xf‘g;:’: 9

l.e. Reference power level from BURP:

Stable Power: /oo N

{1403VV/WPF/062497)



1BGP 100-7T1

APPROVED 07/14/97 Facsimile Revision 4

.

REFERENCE REACTIVITY DATA WORKSHEET
(continued)

1.f. Total Power Defect from:
BCB-1 Figure 17A, Table 2-1, or equivalent (-) l_ﬂz pem
1.g. RECORD accumulated core average burnup from BURP:

Core Average Burnup: 1700 EFPH

If this RRD is being performed to reference a recent reactor
sta tup, obtain the Samarium Werth from the applicable ECC
Step 3 for Startup Samarium vorth or 1BVS XPT-13, as
applicable. N/A the Samarium Equivalent Power.

1.h. Equivalent Power for Samarium Calculation from (BURP and Samarium
Worth) :

Sm Eq. PWR = Unweighted average power over 5 days (120 hrs)

sm Eq. PWR = ___ /00 %

Sm Worth from BCB-1 Table 1-4 or eqguivalent at 0 hrs after
shutdown 1-12[2 pcm

If this RRD is being performed to reference a recent reactar
startup, obtain the Xe Worth from the applicable £CC Step 4

for Startup Xenon Worth or 1BVS XPT-13, as applicable.

1.i. Determine the Xenn Worth from power in Step l1.e and BCB-1 Figure
8c, Table 1-2, or eqguivalent:

Xe Worth _(;)_Zi&-pcn

{1403VV/WPF/062497)
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APPROVED 07/14/97 Facsimile Revision 4

REFERENCE REACTIVITY DATA WORKSHEET
{continued)

- Final Power Operation Reference Reactivity Data:

The data recorded in Step 2 shall include the operating
history of the reactor until it is shutdown. If the reactor
tripped from a stable condition, record the applicable data
from Step 1 into Step 2.

20 heots priet
P .a. Reference Date: Reference Time:

42 cot

2.b. RECORD accumulated core average burnup from BURP:
Core Average Burnup: __J 700©  EFPH
2.c. Equivalent Power for Samarium Calculation from BURP:
Sm Eg. PWR = Unweighted average power over 5 days (12C hrs)

Sm Eg. PWR = [QQ %

2.4. Determine the Equivalent Power for Xenon Calculation from BURP or
equivalent:

(1403VV/WPF/062497)
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Facsimile

REFERENCE REACTIVITY DATA WORKSHEET

1BGP 100-7T1
Revision 4

(continued)
2.4. (continued)
Hours Prior to Average Power

Shutdown (%) Multiplier Product
Pt 1 oy x 6 = éw
ite 3 /00 x S = 580
s B0 3 r[ﬂﬂ x5 = 5m
3 to 4 '/pp %3 = 5o
4to S Joo x 4 = Hap
Sto & ,109 x 4 = w
6 to 7 200 x 4 = ﬁ
7% 8 2008 x 4 =
8 to 9 200 x 4 = igz:
g to 10 A x 3 =
10 to 11 100 x 3 = 300
11 to 12 200 x 3 = 200
12 to 13 /00 x 3 = 2y
13 to 14 /o0 x 3 = 2 on
14 to 15 100 X 3 B J00
15 to 16 /00 x 3 = 300
16 to 17 V/@ %3 = _Aor
17 to 18 /00 x 3 = 220
18 to 19 Jeo x 2 = 200
19 to 20 100 %3 = 200
20 to 21 y/2Ye) x 2 = 200
21 to 22 r/@ x 2 - 200
22 to 23 L2 x 2 = 26D
23 to 24 100 x 2 = 200
24 to 25 W.2)) x 2 = 200
25 to 26 208 x 1 = /100
26 to 27 /00 % 3 - LL0
27 to 28 '/4? 23 = 775
28 to 29 /D00 x 1 = 100
29 to 30 100 x 1 = /00
30 to 31 100 x 1 . 788
31 to 32 /00 x 1 = 00
32 to 33 /00 x 1 = 100
33 to 34 100 x 1 = 100
34 to 35 /00 x 1 = 700
35 to 36 Joo x 1 « /oD

TO = 20

(1403VV/WPF/062497)
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APPROVED 07/14/97 Facsimile Revision 4

REERENCE REACTIVITY DATA WORKSHEET
{continued)

2.4. (continued)

Equivalent Power for Xenon = _Total = QZ&O
91 91

Xe Eq. PWR: /[0 -

Remarks: A/QIE:

IF this procedure is performed by an NSO, THEN this
procedure shall be reviewed by a Qualified Nuclear Engireer;
or, IF this procedure is performed by a Qualified Nuclear
Engineer, THEN this procedure shall be reviewed by the NSO.
Typically, this procedure should be prepared by the Systems
Engineering Dept. Nuclear Group. Ar independent member of
the SED Nuclear Group should review the assumptions and
calculations of the RRD for accuracy.

Performed by: / (NSO, Qualified Nuclear Engineer)
Name Date
Reviewed by: / (NSO, Qualified Nuclear Engineer)
Name Date
SRO: /
Name Date
(Final)

(1403VV/WPF/062457)



APPROVED 01/07/98 Facsimile

. 1BGP 100-7T73
¢ Revision 8

File Location: 1.02.C128

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION

NOTE

IF this procedure is performed by an NSO, THEN this
nrocedure shall be reviewed by a Qualified Nuclear Engineer;
or, IF this procedure is performed by a Qualified Nuclear
Engineer, THEN this procedure shall be reviewed by an NSO.
Typically, the Systems Engineering Dept. Nuclear Group
should perform this procedure.

Unit 1 Startup Number - -

m - SU# - ECC#H
Startup Date / / Startup Time
Shutdown Date / / Shutdown Time :
(From RRD Step F.2.a) (From RRD Step F.2.a)

Time Interval Since Shutdown éo Hours

NOTE
1BGP 100-7T3 can be used to manually calculate Critical Rod
Position based on a known rod position. If a manual ECC for
a Critical Rod Position based on a known boron concentration
. is required, use 1BGP 100-7T2. 1BGP 100-7T3 will be
retained as plant documentstion. DO NOT DISCARD. Forward
completed form to the Systems Engineering Dept. Nuclear
Group for review when no longer required on shift for
reference. Upon completion of their review this form will
be forwarded to Central File for permanent retention.

(0645VV/WPF/110897)



APPROVED 01/07/98 Facsimile

1BGP 100-7T3
Revision 8

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION
(continued)

When referencing graphs or tables, use Hot Full Power (HFP)
data prior to shutdown and Hot Zerc Power (HZP) data prior
to startup. Alseo, verify data corresponds to the proper
core burnup.

MANUAL CALCULATIONS

Change in Power Defect:

DETERMINE the startup and shutdown Power Defect values and their
difference using RRD step 1.f or equivalent:

0 per - () |17 pem = (+) |3\7 pem
Startup Shutdown Difference
Power Defect Power Defect Power Defect

(RRD Step 1.f)
Change in RCS Temperature:

DETERMINE the startup Isothermal Temperature Defect (ITD) value by
maltiplying the temperature deviation from program Tave by the
Isothermsl Temperature Coefficient (ITC) determined at the startup
RCS Tave, and at the projected star:iup RCS Boron concentration
with the aid of BCB-1 Table 2-3 or eguivalen®

(88T _vr - __387°8) * _9_._5__7—-pcm/°r = _O pem
Expected

Program Tave ITC at Expected Startup ITD
Tave at at Sktartup Startup Tave and
Startup RCS Boron
Concentration

(0645VV/WPF/110897)
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Revigion 8

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION
(continued)

UL
During non-equilibrium Samarium conditions, different
methods of predicting Samarium Worth should be consulted.
If a different method (other than specified in this
procedure) for determining Samarium Worth for Step A.3 is
used, two QNE's shall concur.

- Change in Samarium:

DETERMINE the startup and shutdown Samarium worth values and their
difference at the applicable burnup, the Samarium Equivalent
Power(s) and at the elapsed hours since shutdown with the aid of
BCB-1 Table 1-4 or equivalent:

Startup
Applicable Burnup: (RRD Step 2.b) 1700  ¢eu
Samarium Equivalent Power: (RRD Step 2.¢) JB %
Elapsed Time Since Shutdown: RQ hours
1) fop2  pem - (-) 9 pem = (-) 8; p.m
Startup shutdown Difference
Samarium Worth Samarium Worth Samarium

(RRD Step 1.h)

During nonequilibrium Xenon conditions, different nethods of
predicting Xenon worth should be consulted. The empirical
method of estimating Xenon Worth of Startup (35 hr weightead
average) is only valid beyond approximately 16 hours after
shutdown. If a different method (other than specified in
this procedure) for determining Xenon Worth for Step A.4 is
used, two QNE's shall concur.

(0645VV/WPF/110897)
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1BGP 100-7T3
Revision 8

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POS.TION
(continued)

The Sys’' wms Engineering Dept. Nuclear Group shall verify

that t' Process/Prime inputs to the BEACON computer are

accura _* performing BVP 500-14 and BVP 500-16 if the
| BEACOI’ - ogram is used to support ECC calculations.

4. Change in Xenon:

DETERMINE the startup and shutdown Xenon worth values and their
difference at the applicable burnup, the Xenon Equivalent Power(s)
and at the elapsed hours since shutdown with the aid of

BCB-1 Table 1-2, Figure 8c, or equivalent:

Startup
Applicable Burnup: (RRD Step 2.b) Z ZQQ EFPH
Xenon Equivalent Power: (RRD Step 2.d) [QQ %
Elapsed Time Since Shutdown: 20 hours
() 3318  pem- (o) 2982 pem= (=) BB pem
Startup Shutdown Difference
Xenon Worth Xenon Worth Xenon

(RRD Step 1.1)
S. Change in Overall Poisons:

DETERMINE the change in poisons by correcting Xenon and Samarium
with respect to RCS Boron.

s DETERMINE the overall sum of poisans by adding the Samarium
difference to the Xenon difference:

L;L_ﬁas__pcm*xﬂ__m_-m'm_qﬂ___m

Samarium Xenon Overall
Difference Difference Poisons
(A.3) (A.4)

wif=

(0645VV/WPF/110897)
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Facsimile
1BGP 100-7T3
Revision 8

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION
(continued)

DETERMINE the shutdown Integral Boron Worth at the RRD Step
1.g burnup, the RRD Step 1.d RCS Boron concentration and HZP
Tave with the aid of BCEB-1 Table 1-5 or eguivalent:

Integral Boron Worth: (-) 93‘/9 pcm

DETERMINE the poison correction factor by substituting the
Integral Boron Worth from step A.S5.bh into the equation shown
on BCB-1 Figure 8b:

Poison Correction Factor: (+) Q, &ge

DETERMINE the corrected poisons reactivity worth from the
original sum of Xenon and Samarium from step A.5.a
multiplied by the determined correction factor from step
A.5.¢:

= Y19 pem * (+) 0: 888 pemns 0 3T  pem

Overall Poison Corrected
Poisons Correction Factor Overall Poisons
(A.S5.a) (A.5.c)

«$e

(0645VV/WPF/110897)



APPROVED 01/07/98 Facsimile

CALCULATION OF ESTIMATED
BASED ON A KNOWN
(continued)

‘ NOTE

| A contvol bank position of CBD withdrawn tc at least 130

| steps should be used as the desired control bank position |
| for all ECCs. This will exchange rod worth for boron worth.
| There is less uncertainty associated with boron worth as

| compared with rod worth. Boron worth also changes less

J throughout core life when compared to rod worth. If plant

|

|

|

conditions do not allow a choice of CBD position wirhdrawn
to at least 130 steps, then the reason for the deviation
shall be documented in Section D under the remarks. Either
way, the CBD position SHALL be within 750 pcm of the fully
withdrawn position

|
|
|
|

D the desired Control Bank position:

ce _D at {38 steps.

DETERMINE the desired Control Bank position worth recorded
in step A.6.a at the RRD Step 2.b burnup with the aid of
BCB-1 Table 1-8, Figure 2D, or equivalent:

Desired Control Bank Worth: (-) 250' / pcm

RECORD the HFP inserted rod worth prior to shutdown from RRD
step 1.c or equivalent:

HFP Inserted Rod Worth: (-) 9:5
(RRD Step 1.c)

(0645VV/WPF /11
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Revision 8

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION
(continued)

d. DETERMINE the change of reactivity due to the change in rod
position by subtracting the HFP Inserted Rod Worth (A.6.c)
from the Desired Inserted Rod Worth (A.6.b):

(-)150- l pem - () 95 _pem = (- 0. pcm

Desired Rod HEP Inserted Change in
Worth Rod Worth Rod Position
(A.6.b) (A.6.C)

NOTE

If RRD Steps 1.¢g and 2.b contain the same burnup, step A.7
may be marked *N/A".

A Change in Burnup:
DETERMINE the calculation for correcting burnup.

a. DETERMINE the RRD Step 1.g burnup design Boron concentration
by using BCB-1 Figure 11 or equivalent:

Stable Reference Design Boron Concentration: __A%@_ ppm

b. DETERMINE the RRD Step 2.b burnup design Boron concentration
by BCB-1 Figure 11 or equivalent:

Final Power Operation Design Boron Concentration: __Am,ppm

(0645VV/WPF/110897)
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1BGP 100-7T2
. . Revision 8

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION
(continued)

If BCB-1 Figure 10a, Table 2-4 does NOT contain HFP data,

the FOLLOW code method for determining DBW at HFP would be
the preferred method. Using HZP data will result in a DBW
value -0.5 to -1.0 pem/ppm more negative than a HFP value.
For purposes of NSQ Independent Verification of FOLLOW code
output, Figure 10a may be used as a quali.ative check
against the attached FOLLOW code output.

e. DETERMINE the Differential Boron Worth (DBW) of the RRD Step
1.g Burnup and RRD Step 1.4 Boron Concentration by one of
the following methods (circle method used):

5 Figure 10a, Table 2-4, or equivalent
- ¢ FOLLOW Code Output (attach copy of output)

Differential Boron Worth = (-) /&%ld}’ pcem/ppm

d. DETERMINE the burnup correction by subtracting the Final
Power Operation Design Borow Concentration (A.7.b) from the
Stable Reference Design Boron Concentration (A.7.a) and
multiplying by the Differential Boron Warth (A.7.c):

( m-_%&.ppml . pcm/ppm*fx_:.-%ﬂ'_pcm
Stable Fin Power DBW/ (A.7.¢) Burrfup

- Reference Operation Correction
Design Boron Design
Concentration Boron
(A.7.a) Concentration
(A.7.b)

(0645VV/WPF/110897)
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1BGP 100-7T3
Revision 8

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOYN ROD POSITION

(contip wd)

8. DETERMINE the Reactivity Balance by summing the following values:
Power Defect (A.1) (3 1317  sen
Isothermal Temperature Defect (A.2) i 0 pcm
Corrected Poisoning Defect (A.5.d) gon) 372- pem
Rod Adjustments (A.6.d) f=) ZHQEDm
Burnup Correction (A.7.d) . O  pem

REACTIVITY BALANCE & 1‘2&.% pcm

9. Determination of Critical RCS Boron:

This section may need to be repeated if the ~ssumed critical

Boron Concentration for step A.9.a differs from that
determined in step A.9.c.

a. DETERMINE the Differential Boron Worth at the RRD Step 2.b
burnup, assumed critical RCS Boron concentration, and at the
startup RCS Tave with the aid of BCB-1 Table 2-4, Figure
10A, or eguivalent:

Differential Boron Worth: (-) & _82' pcm/ppm

b. DETERMINE the change in RCS Boron needed by dividing the
Reactivity Balance in step A.8 by the Differential Boron
Worth in step A.9.a:

h 70“’.‘/ pem / (=) 8'8& pen/ppa = (=) 50 ppm

Reactivity Differential Change in RCS
Balance (A.8) Boron Worth Boron
(A.9.a)
-9~

(0645VV/WPF/110897)
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1BGP 100-7T3
Revision 8

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION

(continued)

S, DETERMINE the critical RCS Boron concentration by adding the
change in RC3 Boron step A.9.b to the RRD step l1.d Boron
Concentration:

01010 ppm- (= BO  ppm = (090 ppm
RCS Boron at Change in RCS Critical RCS Boron
RRD Step 1.d Boron (A.9.b)

* 4. CALCULATE the + 500 pcm inserted rod worth threshold:

(=) J§0°, pem + S00 pem = () 3'49.? pem

Desired Rod worth

(A.6.Db)
L
L ¥ CALCULATE the - 500 pcm inserted rod worth threshold:
(=) 2.5_001 pem - S00 pom = () 150.[  pem
Desired Rod worth
(A.6.b)
", 3.8
- CALCULATE the (-) 750 pcm inserted rod worth limit:

() aSo.| pem - 750 pem = (-)JQ@/ pem
Desired Rod worth
(A.6.b)

.« g. DETERMINE the control bank position corresponding to the
Upper Administrative Threshold by using BCB-1, Table 1-8,
Figure 2D, or equivalent and the value obtained in Step
A.9.4 at the RRD Step 2.b burnup. Do not exceed the
full-out park position on Control Bank D:

Upper Administrative Threshold: CB _2_ at _2_@__ steps

., 2.¢
 gld DETERMINE the cortrol bank position correspornding to the
Lower Administrative Threshold by using BCB-1 Table 1-8,
Figure 2D, or equivalent and the value obtained in Step
A.9.e at the RRD Step 2.b burnup. Do not use a position
below 47 steps on Contrcl Bank C:
Lower Administrative Threshold: CB 'P at L‘” steps
.. 2.8

-10-
(0645VV/WPF/110897)



APPROVED 01/07/98 Facsimile

1BGP 100-7T3
Revision 8

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION
(continued)

i DETERMINE the control bank position corresponding to the
-750 Administrative Limit by using BCB-1 Table 1-8,
Figure 2D, or equivalent and the value obtained in Step
A.9.f at the RRD Step 2.b burnup. Do not use a position
below 47 steps on Control Bank C:

- 750 pem Administrative Limit: CB “ "C_l at _5__‘13_{) steps

Notify the Duty Station Manager if the hand calculated ECC
differs by more than 250 pcm from the BEACON generated ECC
(if BEACON is used). Station Duty Officer concurrence is
required before proceeding with the startup.

.l ch
B. ESTIMATED CRITICAL CONDITION SUMMARY
Present Boron Concentration IHQQ ppm
Estimated Critical Boron Concentration gan ppm (A.9.c)
Estimated Critical Bank Position CB P at 128 steps (A.6.a)
* Upper Administrative Threshold: CB D at ;Z§ steps (A.9.9)
. .®
* Lower Administrative Threshold: CB P at “\\ steps (A.9.h)
. il
- 750 pem Administrative Limit: CB D “',> at 5 ‘ Iz,l)steps (A.9.1)
ECC performed by (NSO, Qualified Nuclear Engineer)
NAME DATE
ECC reviewed by (NSO, Qualified Nuclear Engineer)
NAME DATE
* Complete the "ECC parameters" placard and give to the Startup NSO.
e, 2.8

/
Startup SRO

N
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1BGP 100-7T3
Revision 8

CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION
(continued)

> ESTIMATED CRITICAL POSITION FROM COUNTS INCREASING EIGHTFOLD

|

A 1/M plot shall be maintained during startup. l

Any difference between the estimated time and the actual
time for criticality could impact the final critical
position. Contact Systems Engineering Dept. Nuclear Group
to estimate the magnitude of this effect.

2 Base Count Rate With Shutdown Banks Out cps.
Source Range Channel N
2. Counts Increase Eightfold at Control Bank at steps.
3, Predicted Critical Position From BCB-1, Eigure 9.
Control Bank at steps.
4. ENSURE the predicted Critical Control Bank Position in C.3 is

ABOVE the Rud Insertion Limit (i.e. CBC is greater than 47 steps
withdrawn) and - 750 pem Administractive Limit. If not, DO NOT
PROCEED WITH APPROACH TO CRITICALITY. The RCS Boron Concentration
must be increased and the ECC recalculated.

/ /
SRO Da%e Time

S. ENSURE the predicted Critical Control Bank Position in C.3 is
within the ¢ 500 pem Administrative Threshold. If not, Shift
Manager and Qualified Nuclear Engineer concurrence is required to
proceed with the reactor startup.

/ / / /
QNE Date Time SRO Date Time

13
(064SVV/WPF/110897)
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CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION
(continued)

1BGP 100-773
Revisior. 8

If the predicted critical bank position is not above the

- 750 pem administrative limit, then re-insert all Control
Bank rods until the Systems Engineering Dept. Nuclear Group
documents an evaluation in Section D under remarks and
concurs to bring the reactor critical. A new ECC may be

performed.

§. RECORD the following information if criticality is achieved and
power is stabilized at 10" amps on the highest reading IR
Channel.

a. Actual Time of Critical Data.
b. Actual Critical Bank Position. CB at steps
€. Actual Critical Boron Concentration. ppm
d. Actual Temperature at time of Criticality. oF
D. REMARKS :
NUCLEAR DATE
GROUP

wile
(0645VV/WPF/110897)
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CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION

{continued)
2. MARGIN TO CRITICALITY WITH SHUTDOWN BANKS WITHDRAWN
The purpose of this section is to ensure:
B The basis to the BDPS Analysis is met (- 1300 pcm
Shutdown), and
- An inadvertent Mode Change does not occur (Kgg,
< 0.99).

3. DETERMINE the Total Control Bank Worth (CBA @ 0 steps) at the RRD
Step ¢ b burnup with the aid of BCB-1 Table 1-8, Figure 2A, or
equivaient:

Total Control Bank Worth: (-) pem

The following step takes into account 500 pem uncertainty on
the ECC calculation for conservatism.

S DETERMINE the Required Boron Reactivity to satisfy the Margin to

Criticality by completing the following arithmetic:

Total Control Bank Worth (E.1l): ¢ {~) pcm
Control Bank Required Reactivity (A.6.b): S 0 | pcm
Bounding Margin to Criticality: - {-) 1300 pem
Conservatism: + 500 pcm
Required Boron Reactivity 8 &2 pcm

-14-
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Revision 8
CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION
(continued)
3. Determination of the Minimum RCS Boron Concentration which
satisfies the Margin to Criticality:
a. DETERMINE the difference between the RCS Boron Concentration

necessary to meet the Margin to Criticality requirements and
the ECC Boron Concentration by dividing the Required Boron
Reactivity calculated in Step E.2 by the Differential Beoron
Worth in Step A.9.a:

A N 1) pem/ppm = () Ppm

Required Boron Differential Boron Difference in

Reactivity wWorth (A.9.a) RCS Boron

(E.2) Concentration
- DETERMINE THE Minimum RCS Boron Concentration necessary to

meet the Margin to Criticality requirements by subtracting
the difference in RCS Boron Concentration calculated in Step
E.3.a from the ECC Boron Concentration:

Soecsmmiine DU . s OB 8 L e VR

ECC Boron Difference in Minimum Required
Concentration RCS Boron RCS Boron
(A.9.¢c) Concentration Concentration
(E.3.a)
4. VERIFY Sufficient Margin to Criticality:
& RECORD the present RCS Boron Conceatration from the most

recent Boron sample:

A e RSV (SN e
Present RCS Sample Time Date
Boron
Concentration
b. Is the present RCS Boron Concentration GREATER THAN OR EQUAL

TO the Minimum RCS Boron Concentration calculated in Step
E.3.b? (Circle one)

YES NO

18«
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Revision 8
CALCULATION OF ESTIMATED CRITICAL CONDITION
BASED ON A KNOWN ROD POSITION
(cont inued)
5. If the answer in Step E.4.b is *NO", DO NOT withdraw Shutdown

Banks until the RCS Boron Concentration is greater than or equal
to the Minimum RCS Boron Concentration calculated in Step E.3.b.

/ /
SRO Date Time

(Final)

i«
(0645VV/WPF/110897)



JOB PERFORMANCE MEASURE Rev.7, 11/12/96

TASK TITLE: Perform Offsite AC Power ADMIN 1.2 RO
Availability Surveillance.
TPO No: 1V.C.AP-06 K&A No.: 062000A305 K&A IMP. 3.5/3.6
TRAINEE: DATE: ' A
The Trainee: PASSED this JPM TIME STARTED:
FAILED TIME FINISHED:
EVALUATION METHOD: PERFORM SIMULATE
LOCATION: IN PLANT SIMULATOFL
MATERIALS:

1BOS 8.1.1.1.a~1, Normal and Alternate Offsite AC Power
Availability
Weekly Surveillance.

GENERAL REFERENCES:

1BOS 8.1.1.1.a-1, Normal and Alternate Offsite AC Power
Availability
Weekly Surveillance.

TASK STANDARDS:

Correctly perform the steps required to complete the
surveillance and
determine Tech Spec. Compliance is met.

TASK CONDITIONS:

B You are an Extra NSO.
S Unit 1 is in Mode 1, Steady State Power.

INITIATING CUES:
The 1A DG has been declared inoperable and the Unit
Supervisor has directed youto perform 1BOS 8.1.1.1.a-1,
Normal and Alternate Offsite AC Power Availability
Surveillance.

CR.TICAL ELEMENTS: (*)
2 thrulo

APPROXIMATE COMPLETION TIME: 15 Minutes

ADMIN1.2(9/14/98)/2
ByronS8EXAM




PERFORMANCE CHECKLIST STANDARDS SAT UNSAT N/A

NOTE:

Evaluator should provide candidate with a copy of 180S 8.1.1.1.a-1
to be used in completing this JPM.

RECORD START TIME

NOTE

If this JPM is given on the simulator, only the cues underiined are required to be given
to the Trainee. If possible, actual indications should be used for all steps.

Check 345 KV Line status. Observe Line Amp's &MW's Q Q Q

for all 345 KV Lines:
NOTE: BUS ALIVE light is NOT

adequate verification of bus e Line 0621

status. e Line 15501
e Line 0624
Cue: « All 345 KV Lines are e Line 0622
ENERGIZED.
e Circle ENERGIZED for all
345 KV Lines.

ADMIN1.2(9/14/98)/3
Byron98EXAM




PERFORMANCE CHECKLIST

*2.

Cue: ~ ACB's 2412 & 2422 closed

*3.

*4.

Indicate all closed and open

disconnects, breakers and SAT

link status.
lites are LIT, ACB’s 2414 &
2424 open lites are LIT.

* All disconnects and SY
breakers indicate closed.

Trace single path along dashed
lines from any energized offsite
power source to Unit ONE SAT

bank.

Trace second path from second

independent power source to
Unit TWO SAT bank to verify

independent paths exist from

offcite power thru switchyard to

both Units SAT banks.
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