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Figure 1.5

NORTH ANNA UNIT 2 - CYCLE 9
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Table 2.1
NORTH ANNA UNIT 2 - CYCLE 9 STARTUP PHYSICS TESTS
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Figure 2.1

CYCLE 9 STARTUP PHYSICS TESTS
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NORTH ANNA UNIT « CYCLE 9 STARTUP PHY!
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Trble 3.1

NORT. AFNA UNIT 2 « CYCLE 9 STARTUP PHYSICS TESTS

CONTROL ROD BANK WORTH SUMMARY

MEASURED PREDICTED PERCENT DIFFERENCE
WCRTH WORTH (2)
BANK (PCM) (PCM) (M=P)/P X 100

B-Reference Bank 1227.5 1288.0 “4.70

D q980.1 939.9 4.28

c 9.8 765.6 8.39

A 213.1 227.1 6,16 *

Sk 1066 .8 968.8 7.89

SA 1009.0 1061.5 .25

Totel Worth 5326.3 5270.9 1.05

% Difference is less than 00 pcm.
NE=#5. N2U9 Startup Test Report Page %3 of 55
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SECTION &4

BORON ENDFOINT AND ¥2RTE MEASUREMENTS

Boron Endpoint

Wwith the reactor critical at hot zare pever, reactor coolant system
(RCB) boron concentrations were measured at selected rod bank
configurations to erable a direct comparison of measured boron endpoints
with design predictions, For each critical boron concentration
seasurement, the RCS conditions were stabilized with tha contrel banks
4t or very near s selected endpoint position. Adjustments to the measured
critical borou concentration values were made to account for eff-nominal
control rod position and moderator temperature, if necessery.

The rsults of these measurements are given in Table 4.1. As shown
in tais table and in t*a Startup Physics Tests Results and Evaluation
Slisets given in che Appendix, the measured ARO critical boron endpoint
vulue was not within desigr tolerance, but aid meet the requirements of
Technical Specification &.1.1.1.2 regariing core reactivity bslance. The
ARO endpoint axceeded its design tolerance of 32 ppm, but further analysis
showed no impact on the safety analysis. 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 oi the endpoint measurement,

ME-895 N2C9 Startup Test Feport Page 26 of 55
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NORTH ANNA WER STATION UNIT 2 CYCLE 9
3 TARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET
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NORTH ANNA POWER STATION UNIT 2 CYCLE 9
STARTUP PHYSICS TEST RESULTS ArD EVALUATION SHEET

v

1 . Test Description: Cntl Bank B Worth Meas. Rod Swap Kef. Dank
Ro!urcncngJ Proc No /Section: 2-PT-94.0 Sequence Step No: b

I 1, Bank Positions (Steps) | RCS Temperature (°F): 547

Test = Power Level (R F.P ). 0

Canditioul' SDA: 228 SDB: 228 CA: 228 Other (specify):

(Design) | CB:Moving CC: 228 CD: 228 Below Nuclear Heating
111 ‘ Bank Positions (Steps) RCS Tewperature (°F): S47, A
Test « Power Level (% F.P.). 0

|
Conditions| SDA: 228 5DB: 228 CA: 228 Other (Specify):
‘Actual) |  CB.Moving CC: 228 CD: 228 | Below Nuclear Heating

Date/Time Test Ferformed:

Ylaaga ©%4Ya

REF
Measured Parameter | 4 , Integral Worth of Cntl Fank B,

f (Description) : All Other Kods Out
1V .
Test Measured Value | ik b= PR )
Results 1‘ . il ool
1
Design Value ' REF
i (Design Conditions) | 1 g = 1288 £ 129 pea
| Reference - Technical Report NE-885, Rev. 0
| f 1f Design Tolerance is exceeded, SNSOC
! . shall evaluate impact of test rasult
v ‘ FSAR/Tech Spec  on safety analysis. SNSOC may specify
Acceptance | ' that additional testing be performed.
Criteria ¢
! Reference | VEP-FRD-36A
| Design Tolerance is met . N YES ___NO
VI | Acceptance Criteria is met :;ZYES —NO
Comments f

|

e (I

A réN\ N . f \
Frepared By: E&_Lgaggjgzkjh‘gf;;;ﬁ‘, Reviewed By:
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NORTH ANNA POWER STATION UNIT 2 CYCLE 9
STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET

Test Description: Critical Boron Concentration - B Bank [n

Reference , Proc No /Section: 2-PT+94.0 Sequence Step No: 3
"(
i1 - Bank Positions (Steps) | RCS Temperature (°F): 547
Test 4+ Power Level (L F.P.): 0
Conditions SDA: 228 SDB: 228 CA: 228 Other (specify):
(Design) Ch: 0 CC: 228 CD: 228 Below Nuclear Heating
II1 | Bank Positions (Steps) | RCS Temperature (°F): 47
Test { Power Level (% F.P.): 0
Conditions| SDA: 228 SDB: 228 CA: 228 | Other (Specify):
(Actual) | Ch: 0 CC: 228 CD: 228 Below Nuclear Heating

Date/Time Test Performed: i

d/22 /82 / 0542 |

Meas Parameter “
iV (Lescraption) (Cplgs Critical Boron Cone « B Bank In

|
| |

b | .
- Measured Value | (Cyy = Q17
Test | (Design Cond)
Results

P
Design Valus | Cy = 1864 + ACy — + (10 + 128.8/]aCy|)ppe

(Design Cond) 1407
{ ‘ C' = ppe T =29

’ Keference  Technical Report NE-885, Rev. 0

v | FSAR/Tech Spac ; Not Applicable
Acceptance :
Craiteria [ Feference { Not Applicable
' Design folerance is met . VYES ___NO
. Acceptance Criteria is met : _ YES ___NO

|

vl |
Comments | aCyg = -6.8]1 pece; 2pe
| Prev M
aCy = (Cglapo = 2053

|

PR ‘/ ; - ! & . S =i
Prepared By: i‘ﬂuw-ﬂ ,‘4&"« 4/,;/4, Reviewed By: _fliw.u &"-:&'\-M’"\ “4/22/T
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NGRTH ANNA FOWER STATION UNIT 2 CYCLE 9
' TARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET
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{ORTH
STARTUP

ANNA

) & o -
PHYSICS TEST

POVER STATION UNIT 2

CYCLE ¢

RESULTS AND EVALUATION SHEET

Test Description: 4/D Flux Map~At Power
tefarance Proc ko ection: I-PT+94.0,2-PT-21 Segoence Step Ho: 2
» v . ey =
l Bark Positions (Steps) RCS Tempersture ('F g - 31
) Test et Power Level (% 7 .P.) ‘,5{95752
“oaditions| SDA: 223 SDB: 228 GA: 22 Othar (specify):
A Design) CS : 228 CC *~ (CD: = Nast have 2 38 thimblegee
111 Bank Positions (Steps) RCS Temperatura(*T) . 7, .
Test Power Lavel (5 F.P 12.#
<o onditions| SDA: 228 SDB: 228 CA: 22 Ozher (Specify)
Actual .B -d . 2286 CD: 184 e Thim 0y
3 Date/Time Test Performed:
“4 /31193 2= 3C
MAX. KEL NUC ENTRALITOTAL HEAT |MAXIMON POS.
'} Muas Parssester' ASSY PWR RISE HOT | FLUX HOT | INCORE
(Descyivcion) ~ DIFF CAAN FACT [CEAN FACT QUADRART
(N-P)/P FedH(N) F=Q(2) POVER TILT
o
B, 3% ver
" Measured Valua| P 2c e R s P 1711 = P
‘ Test “+1% s
¥ < ¢ ¢
’ Results
Dasign Value ' e
~eiign Conas)| !, S mrcry NA ua < 1.0207
2 ~— -
WCAP-790% WCAP~7908%
Refearence REV.1 NOWNE NONE REV. !
v FSAR/Tech Spec| NONE | "sammim | tynmunson|  ouy
AccepTascs | —
~ritaria
Rafarencs NONE TS 3.2.3 IR-3.2.2 NONE
Design Tolerance i1 met ——iia __NO
G Acceptance (Criteria is met A 4 NO
{ 1 T —
.omments T As Recuired
w Must have at least 16 thimdies [(Gr quarter core maos
‘OF multi-voant calibiations.
Prepared By: [Omula A Reviewed By , g -~
| B - A ¢
: IF -85 N 1 irtup est Keport 5
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