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CLASSIFICATION/DISCLAIMER

The data, techniques, information, and conclusions in this report have
been prepared solely for use by Virginia Electric and Power Company (the
Company ) ; and they may not be appropriate for use in situations other than
those for which they have been specifically prepared The Company
therefore makes no claim or warranty whatsoever, express or implied, as
to their accuracy, usefulness, or applicability. In particular, THE
COMPANY MAKES NO WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE , NOR SHALL ANY WARRANTY BE DEEMED TO ARISE FROM COURSE OF DEALING
OR USAGE OF TRADE, with respect to this report or any of the data,
techniques, information, or conclusions in it By making this report
available, the Company does not authorize its use by others, and any such
use {8 expressly forbidden except with the prior written approval of the
Company. Any such written approval shall itself be deemed to incorporate
the disclaimers of liability and disclaimers of warranties provided
herein. In no event shall the Company be liable, under any legal theory
whatsoever (whether contract, tort, warranty, or strict or absolute
liability), for any property damage, mental or physical injury or death,
loss of use of property, or other damage resulting from or arising out
of the use, authorized or unauthorized, of this report or the data,

techniques, infermation, or conclusions in it.
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PREFACE

This report presents the analysis and evaluation of the physics tests
which wore performed to verify that the North Anna 2, Cycle 8 core could
be « orated safely, and makes an initial evaluation of the performance
of the core. It is not the intent of this report to discuss the particular
methods of testing or to present the detailed date taken. Standard test
techniques and methods of data analysis were used. The test data, results
and evaluations, together with the detailed startup procedures, are on
file at the North Anna Power Station, Therefore, only a cursory
discussion of these items is included in this report, The analyses
presented include a brief summary of each test, a comparison of the test
results with design predictions, and an evaluation of the results,

The North Anna 2, Cycle 8 Startup Physics Tests Results and
Evaluation Sheets are included as an appendix to provide additional
information on the startup test results, Each data sheet provides the
following information: 1) test identification, 2) test conditions
(design), 3) test conditions (actual), &) test results, 5) acceptance
criteria, and 6) comments concerning the test., These sheets provide a
compact summary of the startup test results in a consistent format. The
design test conditions and design values of the measured parameters were
completed prior to the startup physics testing. The entries for the
design values were based on the calculations performed by Virginia
Electric and Power Company's Nuclear Analysis and Fuel Group'. During
the tests, the data sheets were used as guidelines both to verify that

the proper test conditions were met and to facilitate the preliminary
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The measured drop time of each control rod was within the 2.7

second limit of Technical Specification 3.1.3.4.

Individual control rod bank worths were measured using the rod

bd

swap technique® and the results were within 4.7% or 30 pem of the
design predictions. The sum of the individual measured control
rod bank worths was within 1.0% of the design prediction. These
results are within the design tolerance of £15% or %100 pem for
individual bank worths (210% for the rod swap reference bank

worth) and the design tolerance of 210% for the sum of the

individual control rod bank worths.

Measured critical boron concentrations for two control bank
configurations were within 10 ppm of the design predictions.
These results were within the design toler nces and also met the
Technical Specification 4.1.1.1.2 criterion that the ov.rall core
reactivity balance shall be within 21% A4k/k of the design

prediction.

The boron worth coefficient measurement was within 1.4% of the

design prediction, which is within the design tolerance of £10%.

The measured isothermal temperature coefficient (ITC) for the
all-rods-out configuration was within 0.87 pcm/'F of the design
prediction. This result {s within the design tolerance of %3
pcm,'F4 The measured ITC of =1.37 pcmﬂ'F meets the Techrical
Specification 3.1.1.4 criterion that the moderator temperature

coefficient (MTC) be less than or equal to +6.0 pem/°*F. When the

N2C8 Startup Test Report Page 8 of 63
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Figure 1.2

NORTH ANNA UNIT 2 - CYCLE 8
BEGINNING OF CYCLE FUEL ASSEMBLY BURNUFS
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SECTION 2

CONTROL ROD DROP TIME MEASUREMENTS

The drop time of each control rod was measured at hot fuli-flow
reactor coolant system (RCS) conditions in order to verify thiet Lie time
from initiation of the rod drop to the entry of the "od into the dashpot
was less than or equal to the maximum allowed by Technical Specification
3.1.3.4. The control rod drop times were measured in Mode 3" with RCS
Tavg above 500°F and all reactor coolant pumps operating.

The rod drop times were measured by withdrawing a rod bank to its
fully withdrawn position, and removing the movable gripper coil fuse and
stationary gripper coil fuse for the particular rod of the bank to be
dropped. This allowed the rod to drop into the core as it would during
a plant trip. The stationary gripper coil voltage and the Individual Rod
Position Indication (IRPI) primary coil voltage signals were recorded to
determine the the rod drop time. This procedure was rrpeated for each
control rod.

As shown on the sample rod drop trace in Figure 2.1, the initiaticn
of the rod drop is indicated by the decay of the stationary gripper coil
voltage when the stationary gripper coil fuse is removed. A< the rod
drops, 2 voltage is induced in the IRPI primary coil. The magnitude of
this voltage is a function of control rod velocity. As the rod enters
the dashpot region of the guide tube, its velocity slows causing & voltage
decrease in the IRPI coil. This voltage reaches a minimum when the rod
reaches the bottom of the dashpot. Subsequent variations in the trace

are caused by rod bouncing.
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SECTION 3

CONTROL ROD BANK WORTH MEASUREMENTS

Control rod bank worths were measured for the control and shutdown
banks using the rod swap technique?. The initial step of the rod swap
method diluted the predicted most reactive control rod bank (hereafter
referred to as the reference bank) into the core and measured its
reactivity worth using conventional test techniques. The reactivity
changes resulting from the reference bank m.vements were recorded
continuously by the reactivity computer and were used to determine Lhe
differential and integral worth of the reference bank. For Cycle 8,
Control Bank B was used as the reference hauk. -

After the completion of the reference bank reactivity worth
measurement, the reactor coolant system temperature and boron
concentration were stabilized with the reactor just critical and the
reference bank near full insertion. Inicial statepoint data for the rod
swap maneuver were obtained by moving the reference bank to its fully
inserted position and recording the core reactivity and moderator
temperature, From this point, a rod swap maneuver was performed by
withdrawing the reference bank several steps and then one of the other
control rod banks (i.e., a test bank) was inserted to balance the
reactivity of the reference bank withdrawal. This sequence was repeated
until the test bank was fully inserted and the reference bank was
positioned such that the core was just critical. This measured critical
position (MCP) of the reference bank with the test bank fully inserted

was used to determine the integral reactivity worth of the test bank.
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The core reactivity, moderator temperature, and the differential worth
of the reference bank were recorded with the reference bank at the MCP
The rod swap maneuver then was repeated in reverse such that the reference
bank again was near full insertion with the test bank fully withdrawn from
the core This rod swap process was then repeated for each of the other
nmtrol and shutdown banks.

A summary of the test results is given in Table 3.1 As shown in

this table and the Startup Physics Tests KResults and Evaluation Sheets

given in the Appendix, the individual measured bank worths for the control

.-
—
o

and shutdown banks were within the design tolerance (210% for
reference bank, t15% for each test bank worth greater than 600 pem, and
£100 pem for each test bank worth of less than 600 pem) The sum of the
individual measured rod bank worths was within 1.0% of the design
prediction, This is well within the design tolerance of £10% for the sum
of the individual control rod bank worths.

[he integral and differential reactivity worths of the reference
bank (Control Bank B) are shown in Figures 3.1 and 3.2, respectively.
I'he design predictions and the measured data are plotted together in order

to illustrate their agreement. [n summary, the measured rod worth values

were satisftactory.
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Figure 3.1

NORTH ANNA UNIT 2 - CYCLE 8 STARTUP PHYSICS TESTS
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Figure 3.2

NORTH ANNA UNIT 2 - CYCLE 8 STARTUP PHYSICS TESTS
BANK B DIFFERENTIAL ROD WORTH - HZP
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SECTION 4

BORON ENDPOINT AND WORTH MEASUREMENTS

Boron Endpoint

With the reactor critical at hot zero power, reactor coolant system
(RCS) boron concentrations were measured at selected rod bank
conf.gyurations to enable a direct comparison of measured boron endpoints
with design predictions. For each «critical boron concentration
measurement, the RCS conditions were stabilized with the control banks
At or very near a selected endpoint position. Adjustments to the measured
critical boron concentration values were made to account for off-nominal
control rod position and moderator temperature, if necessary.

The results of these measurements are given in Table 4.1. As shown
in this table and in the Startup Physics Tests Results and Evaluation
Sheets given in the Appendix, the measured critical boron endpoint values
were within their respective design tolerances and met the requirements
of Technical Specification 4.1.1.1.2 regarding core reactivity balance.

In summary, the boron endpoint results were satisfactory.

Boron Worth Coefficient

The measured boron endpoint values provide stable statepoint data
from which the boron worth coefficient or differential boron worth (DBW)
was determined. By relating each endpoint concentration to the integrated
rod worth present in the core at the time of the endpoint measurement,
the value of the DBW over the range of boron endpoint concentrations was

obtained.
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NORTH ANNA UNIT 2 CYCLE 8 PHYSICS TEST
BORON WORTH COEFFICIENT

Measured DBW = =704 pcm/ppm
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TABLE 6.1

NORTH ANNA UNIT 2 « CYCLE 8 STARTUP PHYSICS TESTS

INCORY, FLUX MAP SUMMARY
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Table 6,2

NORTH ANNA UNIT 2 - CYCLE 8 STARTUP PHYSICS TESTS
COMPARISION OF MEASURED POWER DISTRIBUTION PARAMETERS
WITH THEIR TECHNICAL SPECIFICATION LIMITS

F=Q(T) HOT F=DH(M) HOT
CHANNEL FACTOR™ CHANNEL FACTOR
MAP
NO.| MEAS| LIMIT|MARGIN| MEAS| LIMIT|MARGIN
(%) (%)
|
1 12.237] 4.368] 48.8 |1.523] 1.8131 16.0
2 [2.041) 3.020| 32.4 |1.443| 1.614| 10.6
3 11.923] 2.4191 20.5 |1.423] 1.534 7.2
& |1.888] 2.190] 13.8 |1.414] 1.490 31

The Technical Specification's limit for the heat flux hot channel
factor, F-Q(T), is a function of core height. The value for
F=Q(T) listed above is the maximum value of F<Q(T) in the core

The Technical Specification's limit listed above is evaluated at
the plane of maximum F-Q(T). The minimum margin values listed
above are the minimum percent difference between the measured
values of F-Q(T) and the Technical Specification's limit for each
map. The measured F-Q(T) hot channel factors include 8.15% total
uncertainty.
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YES

. -

__NO
NO

Vi
Lomments

D

-

U

” . H
1(“g) ARO

L

aCg = =6 94 pem/ppe for preliminary analysis

Cyli Cy is design value at actual cenditions.

Prepared

Reviewed By:




NORTH ANNA POWER STATION UNIT 2 CYCLE 8
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET
FINAL ANALYSIS)

ritical Beror ncentration = ARO
PT-¢ Sequence Step

CS Temperature ('F

Power Level (% F.P
ther (specify

Below Nuclrar Hesting

R

RCS Temperature ('F) S4

Power Level (% F.P
ther (Specify)

Below Nuclear Heating

-

Date/Time

11/ 18 7

'

Meas Parameter

Descriptior Can) Critical BRoron Conc - ARO

Measured Vealue

—— s ———— e

Design Value
(Actual Cond)

Design Value
(Design Cond) C 2063 ¢ 50 ppm

Reference Technical Report NE-803 Rev

D
\ FSAR/Tech Spec alg x Cg 5 1000 pea
Acceptance

riteria Refecence Technical Specification 4.1

Design Tolerance is met 5 YES __NO
Acceptance Criteria is met YES __NO

Vi
Jonments

design value at actual conditions

8 —

A ¢
Reviewed By !m‘ N |=!}:_ti¢. WX G
l




NORTH ANNA POWER STATION UNIT 2 CYCLE 8
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

|

[ | Test Description: Isothermal Temperature Coefficient - ARO
Reference | Proc No /Section: 2-PT+94.0 Sequence Step No:
: ;
{1 Bank Positions (Steps) I KCS Temperature (°F): 547
Test Power Level (% F.P.): 0
Conditions| SDA: 228 SDB: 228 CA: 228 Other (specify):
(Design) Ch: 228 CC: 228 CD: 228 Below Nuclear Heating
111 . Bank Positions (Steps) RCS Temperature (°F): SHY.Q °
Test 1 Power Level (2 F.P.): 0
Conditions| SDA: 228 SDB: 228 CA: 228 | Other (Specify):
(Actual) ! Ch: 228 CC: 228 CD: Below Nuclear Heating
Date/Time Test Performed:
L onfiqe 2184 .
' Meas Parameter 150
Iv (Description) | (a T ‘AR [sothermal Temp Coeff - ARD
180 . P
Test Heasured Vaiue | (& » Jypa ® =1.37 pen/'F (Cy =2083ppm)
Results
Design Value 150
(Aciual Cond) (8 7 Japo * =0.50 pen/*F (Cy = 2083 ppu) *
180
(a : JARO ® 0.69 2 3.0 pea/°F
Design Value
(Design Cond) (Cy = 2063 ppm)
Reference Technical Report NE-803 Rev. 0
Y 150 . Dop
FSAR/Tech Spec | a ¢y £ 3.75 pen/'F @ t ® *1.75 pen/°F
180
Acceptance
Criteria
Reference TS 3.1.1.4, Technical Report NE-803 Rev. 0
Design Tolerance is wet ] ¢/Yt8 —NO
vl Acceptance Criteria is wet :2:Yt8 —NO
Comments | * Uncertainty on eTyop = 0.5 pen/°F (Reference: memorandus

‘ from C. T. Snow to E. J. Lozito dated June 27, 1980).

Nb-ré TEST USED ™0 CoolDOWNS.,

Prepared By: M

NE=817 N2C8

Startup Test Report

Reviewed By: W‘“
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NORTH ANNA POWER

TH

STARTUP PHYSICS TEST RESL

Date/Time Test

STATION UNIT 2 CYCLE &

TS AND EVALUATION SHEET

B vWorth Meas Kod Swap Ref

ane

ceagquence step N

Temperature § A
wer
ther

Bel

wevel .

speciity
. L8AT

OW  NU¢ Heat ing

(CS Temperature (°]
Pover
ther

Below Nut

5473

¥
!
v 1
. !

Level
Specify

AT HNe&L LN}

Performed

- -

Integral
All Other

worth
Rods

Measured Value

ue
£

Design Val

Actual Condi

Uesign
Design

Valus
sonditi

Keference

PRS-

Te-"nical Report NE-803 Rev

1f Design Tolerance is exceeded,
shall evaluate impact of test result
on safety analysis. SNSOC may specify
that additional testing performed

SNSOC

be

Reference

VEP~FRD~ 36A

-

Design Tolerance
Acceptance

LS
Criteria is

met

et

-




NORTH ANNA POWER STATION UNIT 2 CYCLE 8
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET
(PRELIMINARY ANALYSIS)

] Test Description: Critical Boron Concentration - B Bank In

Reference | Proc No /Section: 2-PT+94.0 Sequence Step No:
|
11 Bank Positions (Steps) | RCS Temperature ('F): 3547
Test - Power Level (% F.P.): 0
Conditions| SDA: 228 SDB: 228 CA: 228 | Other (specify):
(Design) CB: 0 CC: 228 CD: 228 | Below Nuclear Heating
11 | Bank Positions (Steps) | RCS Temperature (°F): §%.3
Test | + Power Level (% F.P.): 0
Conditions| SDA: 228 SDB: 228 CA: 228 | Uther (Snecify):
(Actual) | Ch: 0 CC: 228 CD: 228 | Below Nuclear Heating
Date/Time Test Performed: i
/(90 0345 g |
| Meas Parameter “
v (Description) | (Cg)g: Critical Boron Conc - B Bank In
M ’
Measured Value | (Cqlp = | &9
Test ;
Results = Design Value J
(Actual Cond) Cy = 1890 =+ 28 ppm™
Design Value Frev
(Design Cond) I Cp = 1880 + ACy t (10 + 126.6/IGCBI)ppl
Reference s Technical Report NE-B03 Rev. 0
| D
v | FSAR/Tech Spec aly x Cy S 1000 pem
Acceptance
Criteria Referance Technical Specification 4.1.1.1.2
Design Tolerance is met v _YES NO
Acceptance Criteria (s met ZYEI
VI

Comments aCy = =6.94 pca/ppw for prelisinary analysis

Prev M

Cg = 1(Cy) g = Cgli Cp is design value at actual conditions.

Prepared By: WB Reviewed By: mmwﬂ
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NORTH ANNA POWER STATION UNIT 2 CYCLE 8
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET
(FIANL ANALYSIS)

[

Test Description: Critical Boron Concentration * B Bank In

Reference ; Proc No /Section: 2+PT-94.0 Sequence Step No:
- T
11 Bank Pesitions (Steps) | RCS Temperature (°F): 547
Test i Power Level (%X F.P.): 0
Conditions| SDA: 228 SDB: 228 CA: 22 Other (specify):
(Design) Ch: J CC: 228 CD: 228 Below Nuclear Heating
111 Bank Positions (Steps) RCE Temperature (°F): g4, 3
Test ' Power Level (% F.P.): ©
Conditions| SDA: 228 5DB: 228 CA: 228 ; Other (Specify):
(Actual) | CB: 0 CC: 228 CD: 228 i Below Nuclear Heating
| Date/Time Test Performed: I
L w0 O34S
Meas Parameter | M
v | (Description) (Cplgi Critical Boron Conc - B Bank In
|
‘ | “
| Measurea Value | (Cglg = | © 9« PP
Test t
Results Design value
| (Actual Cond) | Cy = |80 £ 28 pppq
f Design Value | Prev
' (Design Cond) | Cp = 1880 + &Cy & (10 + 126.4/|aCy|)ppm
. Reference 4 Technical Report NE-B03 Rev. 9
| | 5
v | FSAR/Tech Spec ; aCy x Cg 5 1000 pecm
Accoptancof ¢
Criteria | Reference { Technical Specification 4.1.1.1.2
Design Tolerance is met : ﬁﬂs —NO
Acceptance Criteria is met YES __NO
vl :
Comments | aCy = =7 04 f"-""'/r?v‘ﬂ
| . Prev M
| ACa = (CB)ARO - 2063
\

D :
CB = PtCB) B " CBI; CB 1s design value at actual conditions.

- N -

Reviewed By: Mg Wb WQe,

Page 49 of 63

Prepared By:

NE-817 N2CB Startup Test Report



NORTH ANNA POWER STATION UNIT 2 CYCLE 8
STARTUP PHYSICS TEST RESULTS AND TVALUATION SHEET
(PRELIMINARY ANALYSIS)

-

l | Test Description: HZP Boronm Worth Coefficent Measucement
Reference Proc No /Section: 2+-PT+94.0 Sequence Step No:
Test Power Level (% F.P.): 0

.
11 Bank Positions (Steps) T RCS Temperature (*F): 547

Conditions| SDA: 228 §DB: 228 CA: 228 | Other (specify):
(Design) | CB:Moving CC: 228 CD: 228 Below Nuclear Heating
11 i Bank Positions (Steps) RCS Temperature (°F): S, 2 7
Test Power Level (L F.P.): 0
Conditions| SDA: 228 SDB: 228 CA: 228 Other (Specify):
(Actual) | CB:Moving CC: 228 CD: 228 | Belew Nuclear Heating
[ Date/Time Test Performed: l
iwi|ae allo /|
| Measured Pavameter
v (Description) aCy, Boron Worth Coetficient
Measured Value aCy = "'7,0"' p“p(pp,’n
Test
Results
Design Vaiue
(Actual Cond . ons) aCy = -6.94 £ 0.09 pea/ppe
Design Value
(Design Conditions) aCy = ~6.96 £ 0.69 pea/ppm
Reference Technical Report NE-803 Rev. 0
FSAR/Tech Spec Not Applicable
v
Acceptance
Criteria Reference Not Applicable
Design Tolerance is met : VY. YES _NO
vl Acceptance Criteria is wet : _/YES ___NO
Comments

Prepared BY:M Reviewed By: w

NE-817 N2CB Startup Test Report Page 50 of
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NORTH ANNA POWER STATION UNIT 2 CYCLE 8
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET
(FINAL ANALYSIS)

!
1 . Test Description: HZP Boron Worth Coefficent Measurement
Keference : Proc No /Section: 2+PT+94.0 Sequence Step No:
| |
[l Bank Positions (Steps) RCS Temperature (°F): 547
Teat } { Power Level (% F.P.): 0
Conditions| SDA: 228 5DB: 228 CA: 228 | Other (specify):
(Design) | CBiMoving CC: 228 CD: 228 | Below Nuclear Heating
111 L Bank Positions (Steps) i RCS Temperature (°F): &4i. 2 °
Test , Power Level (% F.P.): 0
Conditions| SDA: 228 SDB: 228 CA: 228 l Other (Specify):
(Actual) ! CBh:Moving CC. 228 CD: 228 ‘ Below Nuclear Heating
; Date/Time Test Performed: !
% _ sn0 ]
| Measured Parameter
v l (Description) alp, Boren Worth Coefficient

|
|
Measured Value ;
|

 aCy = =1.04 ?C""‘/PP"'\ ’

Test
Resuits o=
Design Value
(Actual Conditions) | aCy = +6.94 £ 0.69 pas/ppe
| Design Value
(Design Conditions) aCyg = ~6.94 ¢ 0.69 pca/ppm
Reference | Technical Report NE-803 Rev. 0
FSAR/Tech Spec Not Applicable
v
Acceptance
Criteria Reference Not Applicable
Design Tolerance is set i YES ___NO
vl Acceptance Criteria is met : _Y YES __NO
Comments
Prepaied By: &Li.ﬁnn:j Reviewed By: ww_
NE=-817 N2C8 Startup Test Report Page 5] of 63




NORTH ANNA POWER STATION UNIT 2 CYCLE 8
STARTUP FHYSICS TEST RESUL AND EVALUATION SHEET

Test Description nti Bank D Worth Measurement-Rod Swap
Reference Proc No /Sectior *P1 0 Sequence Step No

RCS Temperature (°F)
Power Level (% F.}
Jther (specify):
Below Nuclear Heating

Positions (Steps RCS Temperature (°F)
o Power lLevei (% F.P
<28 SDB: 228 2 Jther pecify)
Moving CC: 228 ViMovin Below Nuclear Heating

Date/Time Test Performed:

njz/q¢ 45

Meas Parameter ,
(Description) {p + Int Worth of Cntl Bank D+<Rod Swap

[y (Adj. Meas. Crit. Ref Bank
" . - - a
Test Measured Value = . @ Position = 1w, Ysteps)
Results

Design Value ... (Ad)., Meas. Crit. Ref Bank
(Actual Cond) * 9791 290 Position = ), 9steps)

Design Value f 1001 15 cm (Critical Ref Bank
(Design Cond) Position = 163 steps)

Reference : 4l Feport NE-B03 Rev. 0, VEP-FRD-36A

[f Design Tolerance is exceeded, SNSOC

shall evaluate impact of tes: result on

Y FSAR/Tech Spec safety analysis. SNSOC may specify that
Acceptance| additional testing be performed.

riteria ¢} e e

Reference VEP-FRD~36A

Design Tolerance is met o YES NO
VI Acceptance Criteria is met W YES NO
onments -

A
)

P r . 2 - \ [} "™ 3 N O
rrepared By: i}\W‘u. L'-.’:’**\Tﬂ*'v- Keviewed By 5‘\&; e e N X G




NORTH ANNA POWER STATION UNIT 2 CYCLE 8
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

v

! | Test Description: Cntl Bank C Worth Measurement-Rod Swap

Reference Proc No /Section: 2-PT-94.0 Sequence Step No:
[1 Bank Positions (Steps) ’ RCS Temperature (°F): 547
Test Power Level (% F.P.): 0
Conditions| SDA: 228 SDB: 228 CA: 228 Other (specify):
(Design) CB:Moving CC:Moving CD: 228 | Below Nuclear Heating
I1I Bank Positions (Steps) RCS Temperature (°F): soid-— Sv.yyvz‘ha
Test Power Level (%X F.P.): 0
Conditions| SDA: 228 SDB: 228 CA: 228 | Other (Specify):
(Actual) CB:Moving CC:Moving CD: 228 | Below Nuciear Heating
Date/Time Test Performed:
©.%7 /v /%0
|
Meas Parameter |
(Description) | Is ;, Int Worth of Cntl Bank C-Rod Swap
v . RS (Adj. Meas. Crit. Ref Bank
Test | Measured Value ¢ = 7/0, 3 Position = 3, 1. steps)
Results
' Design Value RS 19 § (Adj. Meas. Crit. Ref Bank
t(Actual Cond) Ip = e 4 ||| Position =,1, qsteps)
{ RS
| Design Value | Ig =738 £ 111 pem (Critical Ref Bank
' (Design Cond) | Position = 125 steps)
Reference Technical Report NE-803 Rev. 0, VEP-FRD-36A
{ If Design Tolerance is exceedea, SNSOC
! shall evaluate impact of test result on
v | FSAR/Tech Spec | safety analysis. SNSOC may specify that
Acr eptance| additional testing be performed.
woiteria |
Reference VEP-FRD-36A
| Design Tolerance is met . X _YES __NO
VI | Acceptance Criteria is met : 2XYES __NO
Comments

A
Prepared By: A ==
g

NE=B817 N2C8 Startup Test

Report

A\
s Reviewed By: Aﬁ"'é /g/’”'(




NORTH ANNA FOWER STATION UNIT 2 CYCLE 8
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I Test Description: Cntl Bank A Worth Measuresent-Rod Swap
Reference Proc No /Section: 2-PT=94.0 Sequence Step No:
11 Bank Positions (Steps) RCS Temperature (°F): 547
Test Power Level (R F.P.): 0
Conditions| SDA: 228 SDB: 228 CA:Moving| Other (specify):
(Design) | CB:Moving CC: 228 CD: 228 Below Nuclear Heating
[I1 | Bank Positions (Steps) RCS Temperature (°F):S5¢6.<
Test Power Level (X F.P.): 0
Conditicns| SDA: 228 SDB: 228 CA:Moving| Other (Specify):
(Actual) CB:Moving CC: 228 CD: 228 Below Nuclear Heating
Date/Time Test Performed:
7.5 y19/%0
Meas Parameter RS
(Description) [p + Int Worth of Cntl Bank A - Rod Swap
Iv Rs (Adj. Meas. Crit. Ref Bank
Test Measured Value = 330.8 Position =, o steps)
Resulcs
Cesign Value RS (Adj. Meas. Crit. Ref Bank
(Actual Cond) I, = %07 Ta leopm Position = . ?lt.pl)
RS
Design Value [, = 309 t 100 pca (Critical Ref Bank
(Design Cond) Position = 78 steps)
Reference Technical Report NE-803 Rev. 0, VEP-FRD~36A
l
. [f Design Tolerance is exceeded, SNSOC
shall evaluate impact of test result on
v FSAR/Tech Spec | safety analysis. SNSOC may specify that
Acceptance additiona)l testing be performed.
Criteria
Reference VEP-FRD-36A
Design Tolerance is met X YES NO
VI Acceptance Criteria is met :E:Y,S
Comments

Prepared By: _?‘r;"‘o S/""Z Reviewed By: 4_%.-/
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NORTH ANNA POWER STATION UNIT 2 CYCLE 8
STARTUP PHYSICS TEST RESULTS AND EVALUATIOY SHEET

[ Test Description: Shutdown Bank B Worth Meas. - Rod Swap
Reference Proc No /Section: 2-PT-94.0 Sequence Step No:

I1

|

Bank Positions (Steps)

RCS Temperature (°F): 547

Test Power Level (% F.P.): 0
Conditions| SDA: 228 SDB:Moving CA: 228 Other (specify):
(Design) | CB:Moving CC: 22 CD: 228 | Below Nuclear Heating
111 | Bank Positions (Steps) ! RCS Temperature (°F): §«/(. 3
Test « Power Level (% F.P.): 0
Conditions| SDA: 228 SDB:Moving CA: 228 | Other (Soecify):
(Actual) | CB:Moving CC: 22 CD: 228 Below Niclear Heating
|
| Date/Time Test Performed: {
Sy /il/al YO |
Meas Parameter
(Description) Igp: Int Worth of Shutdown Bank B-Rod Swap
Ly | RS (Adj. Meas. Crit. Ref Bank
Test Measured Value  Igp = 976.6 Position = o ssteps)
Results :
Design Value | pg (Auj. Meas. Crit. Ref Bank
(Actual Cond) [ Igg = ,96~qz iyq Position -,".rtaps)
| ks
Design Value Igg = 995 £ 149 pca {(Critical Ref Bank
(Design Cond) | Position = 162 steps)
Reference | Technical Report NE-803 Rev. 0, VEP-FRD-36A
|
If Design Tolerance is exceeded, SNSOC
shall evaluate impact of test result on
v FSAR/Tech Spec | safety analysis. SNSOC may speciiy that
Acceptance 1 additional testing be performed.
Criteria !
Reference l VEP-FRD~36A
Design Tolerance is met . XVYES __
vl Acceptance Criteria is met : _XYES __NO
Comments

Prepared By: /{a‘-” 3 /74-1

Reviewed By: _é%



NORTH ANNA POWER STATI™ UNIT 2 CYCLE 8
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

! | Test Description: Shutdown Bank A Worth Meas. - Rod Swap
Keference | Proc No /Section: 2+PT+94.0 Sequence Step No:
L

-
Il Bank Positions (Steps)
Test
Conditions| SDA:Moving SDB: 228 CA:
(Design) | CB:Moving CC: 228 CD:

RCS Temperature ('F): 547
Power Level (R F.P.): 0
Other (specify):

Below Nuclear Heating

"0

"

o« o
__IL_‘

T JE .

111 | Bank Positions (fieps)
Test } Power Level (2 F.P.): 0
Conditions| SDA:Moving SDB: 228 CA: 228 Other (Specify):
Actual) | CB:Moving CC: 228 CD: 228 Below Nuclear Heating

RCS Temperature (*F): 5ve. %

‘ Date/Time Test Performed:
| Q09 tivlse

| Meas Parameter RS
| (Description) lgps Int Worth of Shutdown Bank A-Rod Swap

Iv RS (Ad). Meas. Crit. Ref Bank
Test Measured Value | Ig, = okl 7 Position =718 steps)
Results
Design Value RS (Adj. Meas. Crit. Ref Bank
(Actual Cond) Tga * /9" 141627 Position = 1705 steps)
| , ) kS
Design Value Igpa ® 1013 £ 152 pem (Critical Ref Bank
(Design Cond) l Position = |65 steps)
Reference Technical Report Ny+803 Rev. 0, VEP-FRD-36A

If Design Tolerance is excesded, SNSOC
shall evaluate impact of test result on

v FSAR/Tech Spec | safety analysis. SNSOC vay specify that
Acceptance additional testing be performed.
Criteria

Reference VEP-FRD-36A
Design Tolerance is met : %Yts —NO

VI Acceptance Criteria is met YES __NO
Comments
Preapared By: _%w Reviewed By: _Z“" ‘(/‘-2
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NORTH ANNA POWER STATION UNIT 2 CYCLE 8

TARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

Test Descriptior lotal Rod Worth « Rod Swat
aefere ¢ N ect PT-94 equence Cep N
rank it ns Leps r enperature r .
‘ T ————— e ————— wver Leve. % F.|
. A M i B:Moving CA:Moving ther (specify
es i B:Moving CiMoving Moving| Below Nuclear Heating
bank Posit RCS Temperature F > 4¥3.7
e e e DOw@ T Level (% F
nditions | SDA:Moving SDB:Meving CA:Moving ther (Specify
Actua | B:Moving Moving CD:Moving| Below Nuclear Heating
Date/Time Test Perforsed
aed - €
¢ p (

Description [ int ¥Worth of All Banks - Rod Swap

est Measured Valua ‘rotal * p e MR
: l

Nes ts S ——

Jesign Value
hetual Cond I s §32 P T 532

Design Value lrotal ® 5320 £ 532 pem
Des ign nd)

Reference Technical Report NE-803 Rev. 0, VEP-FRD-236A

]

[f Design Tolerance is exceeded, SNSOC

shall evaluate impact of test result on
| y FSAR/Tech Spec safety analysis. SNSOC may specify that
\ccaptance Additional testing be performed.

Keference VEP-FRD~36A

-~

Design Tolerance is mot X Y
Vi Acceptance Criteria is set X Y

v

Y

w

-

;
ES __NO

w

. " » p”»\ﬁrl
Prepared By el T Reviewad By: JAK;"“°




NORTH ANNA POWER STATION UNIT 2 CYCLE 8
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

I Test Description
Reference Proc No /Section:

M/D Flux Map * At power
2+PT-21.1

Sequence Step No: ¢

11 Bank Positions (Steps) RCS Temperature (°F):Tppp 21
Test Power Level (% F.P.): .§§~
Conditions| SDA: 228 SDB: 228 CA: 228 Other (specify)
(Design) CB : 228 CC : 228 CD: = Must have 2 38 thimbles
111 Bank Pcsitions (Steps) | RCS Temperature(°’F): sso*
Test Power Level (% F.P.): 29,99,
Condit ions SDA: 228 §SDB: 228 CA: 22 Other (Specify):
(Actual) CB : 228 CC : 228 CD:ISO | RCS Bersn £ /743 ppm
: M D e
Date/Time Test /u4/qe ;’VU’:FPD o
) . / .
Performed §ie Y3 Ti/ mbyes
| ! T T
MAX. REL | NUC ENTHAL| TOTAL HEAT| QUADRANT
IV Meas Parameter| ASSY PWR } RISE HOT | FLUX HOT |POWER TILT
' (Description) % DIFF CHAN FACT | CHAN FACT | RATIO
(M=P)/P ’ F=dH(N) : F=Q(T) QPTR
| 8. 9 i |
a2 RP Y 1823 12343 | o3
Measured Value 12.0%, P¢ .9 | ! ,
Test ['oeeR) T4 | ! !
Results . - ;
Design Value 1188 0% 81 494 ' !
(Design Conds)|[® * swwv. ;e | NA | NA | § 1.02
'WCAP-7905 | | |WCAP-7905
Reference REV.1 . NONE NONE | REV.]
| ‘ |
v FSAR/Tech Spec| NONE [ *'“nhien | fiiidmesa] gy
Acceptance '
Criteria | ! l }
Reference NONE | T§ 3.2.3 T8 3.2.2 | T8 3.2.4
| Design Tolerance is met ; AYES _NO
| Acceptance Criteria is met : _X YES __NO
VI
Comments * As Required

Prepared By: MM

NE-817 N2C8B Startup Test Report

Reviewed By: M.%’.
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NORTH ANNA POWER STATION UNIT 2 CYCLE 8
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

Test Description: M/D Flux Map*At Power
neferance roc N ection: o<PT-21.1 Sequence Step No: ¢ 3
Bank Positions eps RCS Temperature «”?‘:ngg t1
Test Power Level (% F.P.): <75%
nditions DA: 228 B: 228 A: 228 Jther (specify
Design) 'B 428 CG <o8 CD e Must have 2 28 thimbles
11 Bank Positions (Steps) RCS Temperature(’F):
lest Power Level (% F.P.): M2.i189,
onditions SDA: 228 BEDB: 228 CA: 228 Other (Specify):
Actual) B 248 : 228 CD: |BS W2.8 MWD/ /a1
| EFPD
Date/Time Test: [7/%0
Performed J Yo TTNIMBLES
.
MAX. REL NUC ENTHAL| TOTAL HEAT| QUADRANT
v Meas Parameter' ASSY PWR RISE HOT FLUX HOT |POWER TILT
(Description) % DIFF CHAN FACT , CHAN FACT RATIO
M«P)/P F+dH(N) F«Q(T) JPTR
3.1% ; P> 9 -
Measured Value REE |8 ?8 1. 117
lest 477, P< 9
ResuiLs
Design Value Boree g
L L LIS ]
(Design Conds )| * + sns. e ‘A NA £ 1.02
WCAP-7905 {WCAP~7905
Keference REV.1 NONE NONE REV.1
[ . ' ;"_“ Ll Biletyy ’; FER O IRE B I P 3 .
v | FSAR/Tech Spec NONKE ‘ NA
Acceptance
Criteria ‘ '
Reference NONE T¢ 3.2.3 ™ 2.2.3 T8 3.2.4
Design Tolerance is met X YES NO
Acceptance Criteria is met X YES NO
vl
Comments * As Reguired
) 1

V4 47

. : Ve, 4
Prepared By: [ J /7 iy

NE-817 N2C8 Startup Test Report

4

Reviewed By:
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NORTH ANNA POWER JTATION UNIT 2 CYCLE 8

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

'
i

Test Description: M/D Flux Map- NI Calibration

“3

LA 2 PN

Bef n P No / Section: 2-PT=2372 1./ S Step No:
eference roc ho @ection ‘ s 3.f equence ep %;:
11 Bank Positions (Steps) RCS Temperature i°F’\:Tk p 2!
Test Power Level (% F.P.): QE:S
Conditions SDA: 228 SDB: 228 CA: 228 Cther (specify): *
(Design) CB : 228 CC 228 CD; v
111 Bank Positions (Steps) RCS Temperature('F):
Test Power Level (% F.P.): 90.07%
conditions| SDA: 228 SDB: 22R CA: 22 Other (Specify):
(Actual) CB : 228 CC : 228 CD: 204 877 mwp/ mru
4 l. EFp
Date/Time Test: I\/8/90 ?;‘ ’
Performed: (830 Yo THIKBLES
MAX. REL | NUC ENTHAL| TOTAL HEAT| QUADRANT
v Meas Parameter| ASSY PWR | RISE HOT FLUX HOT |POWER TILT
(Description) % DIFF CHAN FACT | CHAN FACT RATIO
(M=P)/P F=dH(N) F=Q(T) QPTR
"}'qz, p:.r ‘| {
deasured Value| . 423 [ 15198 |.o0a2
Tes‘ L‘S‘ ‘p‘ ,ql :
Results .
Delign Value ::: ::;: a:: ]
(Design Conds)|* s . »we. | NA NA s 1.02
WCAP~7905 ' IWCAP=7905
Reference REV. ! NONE NONE REV.1
| |
|" IR TR T rl",
v FSAR/Tech Spec|  NONE iy el atiabi 08
Accept incer 1 + ! i
Criteria | | !
Reference NONE ] T8 3.2.3 T8 3.2.2 TS 3.2.4

| Design Tolerance is met t XYES __NO
| Acceptance Criteria is met : _XYES __NO
VI
Comments | * Must have at least 38 thimbles for & full-core flux map, or
at least 16 thimbles for a quarter-core flux map.
** As Required
vy LT D
Prepared By: LCLL _énpiifs Reviewed By: | Vaes
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NORTH ANNA

POWER STATION UNIT 2

CYCLE &
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

est Vescription: M/D Flux Map - HFP, ARO, Eg. Xe
ofi 6 roc N ect i a*PT=31.1 Sequence Step No: '€
i1 Bank Positions teps ) RCS Temperature Tk{r 4
68t Power Level (% F.P 1528
anditions SPDA: 228 B: 238 Ai 2128 Dther (specify): Eg. Le,
esign) B 1 228 4 ! d Must have 2 28 thimbles
(11 Bank Positions Leps ) RCS Temperature(°F)
Test Power Level (% F.P 99 48 Y,
onditions SDA: 238 SDB: 228 CA: 228 Other (Specify)
Actuanl “B : \»5 Q :8 :) ;;‘. :,’ L OAMVD S el
4 - 74 €pro
Date/Time Test: 4 -fe v 44
Performed Yoo YO Ppw
- S8 TIMLNBLES
MAX. KEL | NUC ENTHAL| TOTAL HEAT! QUADRANT
Vv Meas Parameter| ASSY PWR | RISE HOT FLUX HOT POWER TIL
(Description) % DIFF CHAN FACT | CHAN FACT RATIO
(M=P)/P F=dH(N) F=Q(T) QPTR
3% P >4 |
' Measured Value| [ iy | 1746 |.0086
lest L1 ’: \ Py f'
Results e

Design Value

(Design Conds) | * * s w NA ] NA s 1.02
(WCAP=7905 | g WCAP=7905
Reference REV. i ; NONE NONE REV.1
| |
v FSAR/Tech Spec| NONE N T T T O TE e Y ;';m LR A NA
Acceptance " .
vriteria { i
Reference NONE { T8 3.2.3 18:3.:2:.8 T8 3.2.4
Design Tolerance is met ! YES ___NO
Acceptance Criteria is met X YES ___NO
V1
‘omments * As Required
= i {ﬁl‘t l. ” [ 9 '-‘r"
Prepared By: LA /1. ingl ey Reviewed By: _M-4 | /
N2CB Startup Test Report Page 6] {



NORTH ANNA POWER STATION UNIT 2 CYCLE 8
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

Test Description: M/D Flux Map= N! Calibration

Reference Proc No / Section: 2-PT+22.2 Sequence Step No: yg
11 Bank Positions (Steps) RCS Temperature (°F):Tg p 2l
fast » Power Level (% F.P.): )E:S
Conditions| SDA: 228 SDB: 228 CA: 228 Other (specify): *
Design) Ch ¢t 228 CC : 228 CD: #w
11 Bank Positions (Steps) RCS Temperature(°F):
Test ! ' Power Level (% F.P.): e p7%
onditions| EDA: 228 SDB: 228 CA: 228 Other (Specify):
(Actual) CB : 238 £C . 228 CD: 208 VY. MWD/ rar iy
¥.57 €Frp
Date/Time Test: I(i-1E~40 ‘ ) : / ly ;
Performed: Hlebe 26 THIMBLES fy Coee MAF
MAX. REL | NUC ENTHAL| TOTAL HEAT! QUADRANT
WV Meas Parameter| ASSY PWR | RISE HOT | FLUX HOT |POWER TILT
(Description) % DIFF CHAN FACT | CHAN FACT | RATIO
| (MP)/P F=dH(N) F-Q(T) QPTR
umﬂ | A ;”A N
Measured Value . | ,
Test ' 1 '
Resuits |
| Design Va'ue |:imies i | !
(Design Conds) | ® ¢ svw twr NA x NA | £ 1.02
WCAP-7905 | i WCAP=7905
Reference REV.1 | NONE NONE REV.1
Vv ' FSAR/Tech SPGCJ NONE ; T T TTPTTY) '; s tve -u(.; NA
Acceptance ;
Criteria | i l .
Reference NONE | T8 3.2.3 T 3.2.2 | 78 3.2.4
i Design Tolerance is met ¢ X YES __NO
| Acceptance Criteria is met : _X YES ___NO
VI

Comments * Must have at least 38 thimbles for a full-core flux map, or

| at least 16 thimbles for a quarter-core flux map.
w* As Kequired

N ’!‘ 2 5 b }jl}..
Prepared By: h&ﬁ '..m"( dapilin/ Reviewed By: l / A i

w \ACKWULﬁ"‘ ?a {;:w Meg.
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NORTH ANNA POWER STATION UNIT 2 CYCLE 8
TARTUP YSICS TEST RESULTS AND EVALUATION SHEET
st sCript D Flux Map~ Nl Calibratien
terence 0 section: 2+PT+22,2 Sequence Step No: |
i Bank sitions teps RCS Temperature ("F T”ﬁf |
est Power Level (% F.P 15¢5
tions SDA: 238 SDB: 228 AL 228 yther (specify): *
$1gn0) B . = «s8 e
(11 Bank Positions (Steps) RCS Temperature('F’
Test Power Level (% F.P.): 1eo.| %
onditions DA: 228 SDB: 228 CA: 22 Jther (Specify):
Actual) B g | e ael ) 1 ::S‘ ?F&" € MDA Py
E" G 4
Date/Time Test: -1&*F¢ O EFFD
Pertformed * - 2 THIMBES [ yeoee mAp
MAX. REL NUC ENTHAL! TOTAL HEAT ADRANT
v Meas Parameter ASSY PWR RISE HOT FLUX HOT |POWER TILT
(Description) % DIFF CHAN FACT _HAN FACT RATIO
(M=P)/P F=dH(N) F=Q(T) QPTR
vat A N ~A
Measured Value
Test
Rasuits
Design Value |: g3 '% 2 143
(Design Condsg) |/ * *v b NA NA £ 1.02
WCAP-7905 wWCAP-7905
Raference REV.1 NONE NONE REV. 1
Vv FSAR/TL‘Ch S‘)BC? \ONE Frusi o 000he St)ampy ', 820000 w121 \A

Acceprlancer
Criteria

Kaference NONE TS 3.2. T8 5.2, 2 T8 3.2.4

VI

Design Tolerance is met
Acceptance Criteria is met

P ASYES _ND
X YES __NO

omments

* Must have at least 28 thisbles for a full-core flux map, or
at least 16 thimbles for a quarter-core flux map.
** As Required

Prepared By

".”. = " “J /
I st Reviewed By: _NLi ([ /7.

DelLiry *h 9 " . '.' Lore c\-(',(\
e - O & v Y . & 1 ',.\‘ - \;
NE=-81 N2C8 Startup Test Report Page 63 of 63



NORTH ANNA POWER STATION UN'T 2 CYCLE 8
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

Total Rod Worth - Rod Swap
*PT-54 v S'Oqu.rlfl‘ :AYF{' NO

Steps) RCS Temperature (°F)

Power Level (% F.P
DB:Moving Jther (specify)

B:Moving CC:Moving CD felow Nuclear Heating

Bank Positions (Steps) RCS Temperature (°F): §432.%
Power Level (X F.P.): 0
ions | SDA :Moving SDB:Moving CA:Moving| Other (Specify)

CB:Moving Moving CD:Moving| Below Nuclear Heating

— ——

.~

Date/Time Test Performed:
2005 & /9¢

Meas Parameter
(Description) [ Int Worth of Al]l Banks - Rod Swop

Ly
- 3 i 4 r*
fest Measured Value lrotal ®* 53064.7
L '
Results

Design Value
Actual Cond) |, O

2
T ‘\J_’,“_.

1
‘Total

-

Design Value lrotal = 5320 £ 532 pea
Design Cond)

Reference Techrical Report NE<803 Rev. 0, VEP-FRD-36A

[f Design Tolerence is exceeded, SNSOC

shall evaluate impact of test result on

Vv FSAR/Tech Spec safety analysis. SNSOC may specify that
Acceptance additional testing be performed.

.riteria

Reference VEP-FRD~36A

Design Tolerance is wet : N.YES NO
VI Acceptance Criteria (s met S YES NO
Comments

Reviewed By: ___Z"‘“ ‘?/}J




NORTH Ai'NA POWER STATION UNIT 2 CYCLE 8
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

l Test Description: M/D Flux Map = At power
Reference Pr « No /Section: 2-PT+21.1 Sequerce Step No: g
11 Bank Positions (Steps) RCS Temperature (°F):Tppp 21
Test Power Level (% F.P.): 'ggl
Conditions| SDA: 228 SDB: 228 CA: 228 Other (specify)
(Design) €Y ¢+ 228 CC 228 CD: = Must have 2 38 thimbles
111 Bank Positions (Steps) | RCS Temperature(°F): §50°
Test Power Level (% F.P.): 2%,

s

Conditions| SDA: 228 SDB: 228 CA: 22 Other (Specify):
(Actual) CB : 228 CC : 228 CD:ISO RCS Baren 2 /743 ppm

Date/Time Test: ''/¥/Ge I g% whfmew

' , O.MUEFP
Performed 530 63 “‘0
1

MAX. REL | NUC ENTHAL| TOTAL HEAT| QUADRANT

1V Meas Parameter ASSY PWR RISE HOT FLUX HOT |POWER TILT
(Description) % DIFF CHAN FACT | CHAN FACT RATIO
(M=P)/P F<dH(N) | F«Q(T) QPTR

| 52%\P»3] | 523

2 |
Measured \'alueilz.o.‘,?"q “'2"‘3 ‘ (.013

Test |
Results | - -
Design Value | jsxser s 104 |
| (Design Conds)|'** siwlme’ 'l Ng | NA | § 1.02
WCAP-7905 | ! WCAP+7905
Reference REV.1 | NONE NONE REV.1
. |
v FSAR/Tech Spec| NONE | '"iwion | wittmessnt gy
Acceptance | |
Criteria | | ! l |
Reference ‘ NONE TS 3.2.3 | 18 3.2.2 | TS 3.2.4
i Design Tolerance is met : AYES ___MNO
| Acceptance Criteria is met : _XYES ___MND
VI

Comments | * As Required

prepared ty: MM Yindrser” Revieved By: M
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NORTH ANNA POWER STATION UNIT 2 CYCLE 8

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

'
)

Refarence

Test Description: M/D Flux Map+-At Power

Proc No / Section: 2+PT-21.1 Sequence Step No: 3

11

L4

Bank Positions (Steps)

RCS Temptratu:e_‘fr“jTFEE.xl
.}.P.I. s

Test Power Level
onditions SDA: 228 SDB: 228 CA: 228 Other (specify)
Design) CB : 228 CC : 228 CD: = Must have & 28 thimbles
[11 Bank Positions (Steps) RCS Temperature(°’F):
Test Power Level (% F.P.): "N2.189%
Conditions| SDA: 238 SDB: 22 CA: 228 Other (Specify):
Actual) Ch : 228 CC : 228 CD: |RS @2.8 MWB/mru
; | o EFP
Date/Time Test: {1 /7/40 E .
Performed: Yo THIMBLES
MAX. REL | NUC ENTHMAL| TOTAL HEAT| QUADRANT
v Meas Parameter ASSY PWR RISE HOT FLUX HOT |POWER TILT
(Dascription) % DIFF CHAN FACT CHAN FACT | RATIO
(M=P)/P F=dH(N) F=Q(T) QPTR
l 3%, P».9|
Measured Value| BRRTE 1§58 Rl
Test 4%, P<9 | 1
Results -~ -
Design Value |, " ooer s el ‘ :
(Design Conds) | 's + ste s’ NA ‘ NA | € 1.02
; WCAP-7905 | J (WCAP-7505
| Reference REV.1 NONE NONE REV.1
P cLanire ationy atdh BV )
v | FSAR/Tech Spec| NONE 1 NA
Acceptance? !
Criteria | ’ |
, Reference NONE T§ 3.2.3 T8 3.2.2 | T8 3.2.6
Design Tolerance is met i XYES __NO
| Acceptance Criteria s met : _XYES ___NO
VI !
Comments | * As Required
: ; e “ 'y
Prepared By: X C‘t Reviewed By: J((A / fres-
NE-Bl17 N2CB Startup Test Report Page 59 of
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NORTH ANNA POWER STATION UNIT 2 CYCLE 8
STARTUP PHYSICS TEST RESULTS A*D EVALUATION SHEET

- v -

Test Description: M/D Flux Mar« NI Calibration “ 3

Reference Proc No / Section: 2 PT=237 21 Sequence Step \'o:%
$-4s Wait.ng

-

‘

[1 Bank Positions (Steps) ' RC3 Temperature (°f): Topp t1
Test - =em 4 Power Level (% F.P.): ;5
Conditions SDA: 228 SDB: 228 CA: 228 Other (specify): *
(Design) CB : 228 CC 1 228 CD: o
e -
111 Bank Positions (Steps) KCS Temperature(°F):

Test Power Level (% F.P.): 90.07%,

Conditions SOA: 238 §SDB: 228 CA: 228 Other (Specify):
Actual) CB : 238 CC «e8 CDs pe 1Y 377 MWD/ M i

. e EF
Date/Time Testz: !\/8/90 11 & EPrO
Pertormed: (820 Yo THINBLES
MAX. REL | NUC ENTHAL| TOTAL HEAT! QUADRANT
(v Meas PFarameter! ASBSY PWR | RISE HOT | FLUX HOT |POWER TILT
(Dascription) % DIFF CHAN FACT | CHAN FACT RATIO
(M=P)/P | Fe«dH(N) F=Q(T) QPTR
“34Y,, p;h s |
Measured \'alue | 1.3 | =198 |.o0R2
Test 54 Pe .9 ! |
Results ]

| Design Value v e '

FOIRE Ser 0

|
{
|
!
|
|

(Design Conds ) |i* + asev. e NA NA $ 1.02
WCAP=7905 \ | WCAP+7905
Reference REV. 1 NONE : NONE REV.1
1
v FSAR/'T.ch Sp°c| VONE ;r'..le,u:n Moy .";::s Flive l(h! NA
Acceptance! . T ' -
Criteria | : | ( i
Reference NOME 1 18 3.2.3 T8 3.2.2 | T8 3.2.4
Design Tolerance is met . YES __NO
Acceptance Criteria is met YES __NO
V1

Comments | * Must have at least 38 thismbles for & full-core flux map, or
at least 16 thimbles for a quarter-core flux map.
** As Required

) M .
Prepared By: A-ij]’f.m Aty Reviewed By: “‘“ M
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