NRC ronM 195 _ ' ’ US. NUCLEAR REGULATORY COMMISSION | DOCKET NUMBER
(2.76) A : i : o 50-261.
'NRC DISTRIBUA %ON ron PART 50 DOCKET MATERIAL FILE NUMBER
T0: R. W. Reid - : FROM: Carolina Power & L1ght Co. DATE OF DOCUMENT
' : Raleigh, N.C. ) ' 4-30-76
E.E. Utley , DATE RECEIVED
. . 5-3-76
DLETTER ' DNOTORIZED ) PROP “ INPUT FORM NUMBER OF COPIES RECEIVED
oRiGINAL [uncLassiFiED ‘ ' :
Ocory - P 1o ‘ 1. .1 e
| DESCRIPTION ‘ ) , ENCLOSURE :
Ltr. re. our 12-18-75 Ltr.. _
Responses concerning: reso]ut1on of Cycle 4 , ]
Startup Mearurement Data...W/Attached Tables & ‘:?
Figures...... o D
(1 Original Received) : , O NOT REMOVE o
ACKNOWLED
GED
| PLANT NAME: Monticello
SAFETY : FOR ACTION/INFORMATION ENVIRO SAR 5_5_76&
ASSIGNED AD . . [ ASSIGNED AD .
«—BRANCH CHIET : Ke. N AT BRANCH CHIEF .
| PROJECT MANAGER: ‘ R . PROJECT MANAGER .
u’-L’fC'. ASST, H TMG QAK\“~'"""/ ) LIC, ASST, .
- ____INTERNAL DISTRIBUTION j
JCREG FILE SYSTEMS SAFETY PLANT SYSTEMS ENVIRQ TECH
st NRC PDR . HEINEMAN TEDESCOQ ERNST
AT & E AN SCHROEDER BENAROYA BALLARD J
4 CELD—— - . L LAINAS SPANGLER
' GOSSICK & STAFF ENGINEERING IPPOLITO
MIPC . MACCARY SITE TECH
CASE _~ KNIGHT OPERATING REACTORS GAMMILL
HANAUER SIIWEIL STELLO STEPP
HARLESS PAWLICKI b HULMAN
: ’ OPERATING TECH
~ PROJECT MANAGEHENT REACTOR SAFETY T EI1sENEUT G x i) .| SITE ANALYSIS
BOYD ' ROSS “——SHAD VOLLMER
P, COLLINS NOVAK «+—BAER * | BUNCH
HOUSTON . ROSZTOCZY ——SCHWENCER -7 COLLINS
PETERSON : CHECK ~——TCRIMES o KREGER
MELTZ: . , _ -
. HELTEMES AT & I SITE SAFETY & ENVIR(
SKOVHOLT SALTZMAN . ANALYSIS .
. RUTBERG | DENTON & MULLER s
_ ' Haelville, < ( EXTERNAL DISTRIBUTION .
I~+—LPDR: . 7 INATL LAB BROOKHAVEN NATL LAB
1M TIC 7T | REG, V-IE ULRIKSON (ORNL)
1~r—NsI1C - LA PDR
1] ASLB CONSULTANTS .
AT ACRS_/ G HOEDENG/SENT )

NRC FORM 196 (2-76)




©

| | | %mﬁ‘v Kllg, Svd

Carolina Power & Light Company
April 30, 1976

SERIAL: NG-76-572

FILE: NG-3514 (R)

Director of Nuclear Reactor Regulayfd
ATTN: Robert W. Reid, Chief
Operating Reactors Branch
U. S. Nuclear Regulatory Commissio
Washington, D. C. 20555

5 Section
g:elud Clotk

Dear Mr. Reid:

H. B. ROBINSON UNIT NO. 2
DOCKET NO. 50-263
LICENSE NO. DPR-23
RESOLUTION OF CYCLE 4 STARTUP MEASUREMENT DATA

Carolina Power & Light Company (CP&L) informed the Commission by
letter dated December 18, 1975, that during the startup physics and power
ascension testing for Cycle 4 the measured control rods worths and radial
power distributions were significantly different from the predictions. A
subsequent meeting with the Commission staff discussed these differences .
and the efforts to resolve them. The Company committed to provide the staff '
with results of reanalysis to assure that adequate shutdown margin was avail-
able throughout Cycle 4. The following information summarizes the results
of the reanalysis. '

The Cycle 4 Startup Test Report transmitted by letter dated
March 15, 1976, to Mr. N. C. Moseley with a copy to Mr. W. G. McDonald
provides a complete description of the startup test results and comparisons
with the analytically predicted values. In general, the control rod worths
were over predicted, and the predicted power distributions skewed toward
the interior of the core with respect to the measured results. During the
power eescalation phase of the startup, the maximum measured F exceeded
the Fyxy value of 1.435 employed in the calculations for the Constant Axial
Offset Control (CAOC) limits. The Axial Power Distribution Monitoring
System (APDMS) was reinstated to supplement the CAOC procedure for combi-
nations of power levels and Fyxy values which exceeded the CAOC limits of
applicability. Our letter of December 18, 1975, provides further information
on this matter.

The differences prompted an intensive effort on the part of the
reload fuel supplier, Exxon Nuclear Company, Inc., in regard to the analytical
results and on the part of CP&L in regard to reexamining the measurement
techniques and reduction of the acquired raw data into meaningful experimental
results. The objectives were to 1) determine the cause of the differences,

2) develop justifiable modifications to methods and/or application of methods
where appropriate, 3) reevaluate results, and 4) reconfirm adequacy of Technical
Specifications limits for the remainder of the cycle.
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Mr. Robert W. Reid ‘. C-2- . April 30, 1976

Comprehensive review of the experimental information acquired during
the Physics Startup Test Program provides no insight into the cause for the
differences. Further review of the conditioning of the raw data into results,
however, revealed that the kinetic parameters used by the reactivity computer
to interpret core kinetic response into absolute reactivity were not repre-
sentative of the core. Detailed examination and reevaluation of the metho-
dology resulted in including the effect of control rod insertion on the
kinetic parameters which previously was.ignored. The overall composite
effect was in the direction to decrease the measured values by approximately
10% (see Table 1) which increases the size of the difference with respect
to the original analyses.

The results of the review into the analyses identified two areas
which required modification of techniques: 1) treatment of the steel baffle
adjacent to the core with transport theory rather than diffusion theory, and
2) techniques of analytically representing control rods. The revised control
rod calculational technique has been verified through comparisons with Monte
Carlo analyses. The application of this modified technique gave.a calculated
N-1 rod worth that agreed within 5.1 percent of the measured value; however, a
total resolution of the:power distribution discrepancy could not fully be
explained by current design tools. Consequently, an empirical adjustment to the
neutronic properties of the baffle was formulated to produce agreement with the
corresponding measurements. This empirical correlation is primarily justified on
the basis of continued agreement with respect to the measurements for a variety
of measured parameters subsequent to the initial startup measurements. The
adjustment 'i's considered a necessary interim step in order to reduce the
uncertainty . in predicting the end of Cycle 4 shutdown margin.

The excellent agreement of the revised power distribution cal-
culations with respect to measurements is illustrated in Figure 1 for Map 209.
For comparison, the original analysis of Map 209 taken from the Cycle 4 Start-
up Test Report is shown in Figure 2. Table 2 shows that the peripheral power
(Region 7) in Map 209 is currently being calculated within 2.19%. The
original analyses indicated an 8.547 standard deviation between prediction
and measurement.  The analyses of Maps’'210 through 219, covering burnup to
3012 MWD/MTU, also show excellent agreement between measurement and pre-
diction. 1

Réanalees of the beginning and end of cycle control rod worth
coupled with the reactivity requirements .at these respective stated conditions-
provide assurance that satisfactory shutdown margin exists throughout the
cycle even with the inclusion of 10% uncertainty .on the calculations. The
Cycle 4 shutdown margin confirmation is presented in Table 3 and shows an
additional margin of 313 pcm for end of cycle conditions. The total shutdown'
requirements have been reevaluated down to 2855 pcm from the previous value
of 3220 pcm on the basis of three-dimensional analyses with thermal-hydraulic
and Doppler feedback. Using revised control rod worths, the allowance for
D-bank insertion was calculated to be 250 pcm.: A value of 300 pcm was. adopted
for conservatism. The redistribution effect was recalculated considering
steady state and transient xenon distributions. With constant axial offset
control -limiting the xXenon imbalance, the worst redistribution effect is
540 pcm. A value of 600 pcm was adopted for conservatism.




Mr. Robert W. Reid () -3- o April 30, 1976

The safety analysis for the.unit which was previously provided was
examined for dependence upon control bank worth and power distribution and
for continued applicability in light of the revised results presented above.
The impact .of the alterations in these input parameters is summarized as
follows: '

The PTS analysis (XN-75-14) made use of a scram bank worth of
$4.66 which is conservative with respect to the reevaluated measured value
$7.47 (4760 pcm). The results reported in XN-75-14, therefore, remain con-
servative. -

The large break loss of coolant accident (LOCA), which is limiting
at Robinson Unit 2, does not take credit for control rod insertion and is
therefore unaffected by recent control rod worth changes. The LOCA analysis
utilizes a peak rod Fpyg of 1.55. Thé highest measured value to date has been
less than 1.45 which is well within the assumed value. The large break LOCA
analysis reported in XN-75-57, therefore, remains valid,

The small break analysis makes use of ‘a scram bank worth which has
changed somewhat between the time of the LOCA analysis and the present. The-
combined effect of -updates in bank worths and kinetic parameters is to in-
crease the integral of the reactor power during a scram by about 0.02 full-
power seconds. The increase in peak cladding temperature resulting from
this slight increase in energy deposition would be less than 20°F, As
described in XN-75-57, the small break LOCA's are far from limiting for
Robinson Unit 2, resulting in calculated peak clad temperature of about 1500°F.:

The Company concludes that based on the reanalysis adequate shut-
down margin is available throughout Cycle 4 and operation of H., B. Robinson
Unit 2 with the control rod worths and power distributions existent in the
core have an insignificant effect on the consequences considered in the
original Cycle 4 safety analysis report.

Yours very_truly,

E.'E, Utley 7 N
Vice President -
Bulk Power Supply

RLMjr/mfj
Attachments

cc: Mr. N, C. Moseley
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Table 1

Measured and Corrected Control Bank Worths

Measured (PCM)*

Correction Factor

672
1367
1342

884

509
1373

.901
.913
.883
.914
.930
.940

*From Cycle 4 Startup Test Report

Revised Worth (PCM)

606
1249
1185
808

473
1290



NOTE:

H. B. ROBINSON UNIT 2 -- CYCLE 4
REGIONWISE POWER SHARING
MEASUREMENT vs. PREDICTION

sC

POWER FRACTION
5 6

TABLE 2

: s "
STANDARD UVEVIATION

ac

)

6

10276
10276
12376
13u76
AR YA
e217s
3n97s
31075
3tnle
31276
31770
52676

* Standard Deviation of
o Original Analysis

+ Revised Analysis

0-802
0280
N.872
N,892
N.BA6
0,R96
0,909
0.900
0,905
NeRY4
HN,883
0,903

. 0,887
0,808
0,806
n,B94
0,892
0,895
0,896
0,849¢
n,897
0,897
0.89%
0,9%u0

0e930
UeTU7
U948
U998
Ve954d
(0,957
(1,993
0991
U,958

0,952

Vo962
0,9%06

Perceat Differences for Each Fuel Region

H,49
Ue90
)91
5,78
3,30
3,47
4,24
3.15
5,73
253
Vel?
2,86




Table 3

End of Cycle 4
Shutdown Worth Requirements Table

Item
Doppler Defect ‘ - 1200
Moderator Defect 705
HFP D Bank Insertion _ 300 (420)*
Flux Redistribution 600 (850)*
Void . ) - . 50
Subtotal 2855

Required Shutdown Margin to Cover the Steam Line Break 1830 @ O ppm

Total Required . ' 4685
Calculated Shutdown Worth of (N-1) Less 10% 4998
Excess Margin ‘ 313

* Original Values
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REVISED ANALYSIS
H. B. ROBINSON UNIT 2 --- CYCLE &
ASSEMBLY RELATIVE POWER - MAP 209

ASM®Y RELATIVE POWER
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'ORIGINAL ANALYSIS

H. B. ROBINSON UNIT 2 -- CYCLE &
ASSEMBLY RELATIVE POWER - MAP 209
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