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Regulatory 

. CP&L 
Carolina Power & Light Company 

August 16, 1973 

File: NG 5211.1 Serial: NG-73-288 

Mr. A. Giambusso 
Deputy Director for Reactor Projects A 
.Directorate of Reactor Licensing U. ATOMIC ENERGY 
U. S. Atomic Energy Commission 5 0 - 2.C6M1ISSION 
Washington, D. C. 20545 mail Settfl 

Dear Myr. Giambusso:V 

HB. ROBINSON UNIT NO. 2 
LICENSE DPR-23 

BIWEEKLY REPORT OF RESULTS OF INCORE SURVEILAITCE 

In accordance with the requirements of the "Interim Conditions 

for Operation, H. B. Robinson Unit No. 2," dated July 25, 1973, we hereby 

submit as an attachment the biweekly report of the results of incore 

surveillance for the period July 25 -August 8, 1973.  

Yours very truly, 

E. E. Utley 
Vice-Presidt 

Bulk Power Supply 

DBW:rnvp / 
Attachment 

QQCKEll@~ 
cc: Messrs. C. D. Barham U$AS 

N. B. Bessac 
B. J. Furr " AUG22 1913 
D. V. Menscer 
D. B. Waters MAIE 

MCmT GW.K 

336 Fayetteville Street * P. 0. Box 1551 * Raleigh, N. C. 27602 

____ ____6403



Regulatorye 

H- B. ROBINSON STEAM ELECTRIC PLET 

UNIT NO. 2 

AUGUST 13, 1973 

INCORE SURVEILLANCE DATA SUEMARY 

Robinson File No. 2-A-7 

To evaluate the core Fz S(z) response we have taken data at approximately 

half hour intervals while operating above 92% power. For convenience the 

data has been compiled on graphs with data points at approximately one hour 

intervals. There were seven periods during which data was not taken at one 

hour intervals. August 2, 3, 5, and 7 were maintenance outages. Flux maps 

were taken on July 27, 30, and August 8, and two thimble surveillance was 

not performed during this time. During this reporting period there were 

two valve tests and one turbine runback, all of which are included on the 

graphs. The valve tests were on July 29 and August 5, and the turbine run

back was on August 1.  

An operational alarm valve for F S(z) of 1.46 has been used. This provides z 
ample.margin between oerational and technical specification limits. The 

S(z) curve which has been penalized due to decreasing K(1/FT limits above 6 

feet in the core is attached. Also attached are the results of full incore 

flux maps taken during this interval. These include a summary page, peak rod 

enthalpy rise, and average axial conditions.  

01 

Compiled By: 'L Le 
R. Chambers 

pproved By: ) 

Attachments 

N 6403
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PV/. I AL Cr1l)ITI!N!S HBP2 CYCLE 2 PAP 111 TAKFN 7-27-73 96 PCT POWFR1000FFPH ARO PoO D-88 

AV E 14 G. bURCE PFR F3T = 0.146513E-17 AVFRAGE KW/FT = 0.557545E 01 AVFRAGE KW/SOJRCE = 0.380542E 19 

FR LEVFL ErIT') AT 2142.80 FGAWATTS THFPMAL 

NORMALIZED MAX NORMALIZED MAX 
I INT Kw/FT KW/FT KW/FT POINT KW /FT KW/FT KW/FT 

3. 121321 0.561089 0.71538A 30 6.090337 1.092349 1.273678 
2 2.6331#57 0.472331 0.601041 31 6.133'193 1.100180 1.276208 
3 3. '*)7') 0.5 4  13 2  0.696675 32 6.1'x7318 1.106156 1.277610 
4 3.63 7'439 0.652493 0.827361 33 6.175927 1.107700 1.273854 
5 4.0?272l . 0.722596 0.914A06 34 6.132575 1.099925 1.260513 
6 4.15)2'8 '.762322 0.963194 35 6.111933 1.096221 1.247500 
7 4.727157 0..47)78 1.068876 36 6.013A91 1.078638 1.223175 
8 5.136703 n.121304 1.15c0004 37 5.731513 1.028009 1.157537 
9 5.3'V)70 U.90 195 1.210256 38 5.q61J76 1.051229 1.I79479 

1) 5. 544 144 0. 995139 1.245714 39 6.11R950 1 .0 7481 1.224787 
11 5.673194 1.017511 1.271404 40 6.2303R2 1.117467 1.240387 
17 5.75? )79 1.031H41 1.284642 41 6.297543 1.127720 1.242746 
13 5.7:3514 1.038394 1.287609 42 6.3273394 1.134868 1.24P353 
14 5. 761703 1.03/1'141 1.280510 43 6.3j0324 1.1 3,1RO 1.243765 
15 5.72W* 4 5 1.027118 1.265Q22 44 6.347567 1.13R495 1.238670 
1 '.')i903 0.0q79u6 1.215098 45 6.200')6 1.126379 1.218741 
17 5.f4 t64 0.) 8 46 5 1  1.206689 46 6.199)9 . 1.11826 1.194100 
1R 5.70i1 7 1.034033 1.?61518 47 5.926074 1.06287 1.136757.  

5 . 1.058012 1.267600 48 5.;*?116 1.041829 1.11341 
.2 5. 45139 1.066307 1.294496 49 6.061198 1.087249 1.14E677 
21 5.0 Q77 04 1.071215 1.29 6168 50 6. 127 '4)4 1.09'.070 1.156219 
72 5.'4u744 1.074128 1.243 2 4  51 6.0? A/:,)' 1.0 1?7 1.131015 
23 5.913179 1.07 348 1.28P185 52 5.929022 1.045642 1.086944 
24 5.94)#21 1.065460 1.274289 53 5.500774 0.0221 . 1.020932 
75 5.? -- 32 1.057894 1.258893 54 5.037338 0.90 3486 0.928784 
26 5. 73)546 1.027818 1.218991 55 4.399435 0.780973 0.804854 
27 5.60!)15 1.J04765 1.185621 56 3.503577 0.644536 0.654204 

*.' 13)52 1.042221 1.225o51 57 2.624279 0.470685 0.508340 
29 6.010200 1.079052 1.262489



HR02 CYCLE 2 MAP 111 TAKEN 7-27*73 96 PCT POWER1OOOEFPH ARD POQ D-288 

SJ'4ARY OF AIY Pr UUMANCE PAqAMETERS 

MAXI M4 PE1K KA/FT F1 1).00 OCCURREDi IN ASSEMRLY 6 LOCATED AT 1 2 
PFAK KW/FT Ink :; In4 1 OF 6.70 ocjQRED I N ASSEMHLY 7q AT LOCATION H 4 
PFAK KI/FT IN GION 2 (IF 7.38 UCCURRFD IN ASSEMBLY 7 AT LOCATION H 2 

PFAK kA/ T IN RI Vit .4 0 4,37 (ItalRREU IN ASSFMWLY 46 AT LOCATION m 6 
PLAK KW/Pr .1tip P; I n \I 4 OF 0.oo nccURILED I N ASSE'ILY .7 AT LOCATION J  

MIXIM'i AXIAL PF 14G FACTOR flF 1.2z nCCIIRREn IN ASSEMILY I LOATON AT J 
M:. l, X Imt) AXIAL PE 1P4 I4AC TOR IN REGION L OF L.20 OCCtIRRF0 IN ASSFMILY 79 LUCATEn AT H 03 

M 'kI 101 1 AX I $ t. P'FA"1 IN'W4CI('R IN kREGInN 2 OF 1.19 fCCIJRRED IN ASSFMRLY- 85 LOCATED AT 5 8 
M 1 U Mi AXIAL R~'r~ IN PFGION 3 OF 1.21 nCCURRED IN ASSU"4ILY 93 1')CATED AT 0 8 
MAX I MJ4 AXIAL 1'. %KIrJ'I-ACToH IN RFG14IN 4 O)F 1.22 OCCIJR!3 IN ASSEMILY 157 LOCAO AT GIS 

PAIU/ RA/IAL PEAKIN OACTR OF L.27 OCCUPP IN ASSEAMS3LY LOCATED Ar J 2 
MAXIMU'M R A) IAL PEk14 F.CTOR IN RFGIO.N I (I F 0.9 RO CCIJRREr) IN ASSEMkILY 79 LOCATED AT H A 
MXE14tiM4 4A1I AL PCFAKI '4; F-!%r.TrO IN qFrGION 2 OF 1.00 OCCUQctEO IN ASSIFMALY Ill LOCATED AT E10 
m Al 1 "04 RA)I AL PEAK~INJG FACTnR IN PFGInN 3 O,)F 1.17 OCCURRED IN ASSI-MOLY 112 LOCATED AT 010 
MAXI 1UM4 qAf I AL PEKING FACT'UP IN REGION 4 OF 1.27 OCCURRED [N ASSEMBLY 152 LVCATFO AT G14 -

AVERAGE AXIAL nF'FSET (PERCFNT) -5.16 

M 1 MI 1I4 GRnSS PFAi(ING (F-110 FACTOR OF 1.74 OCCURRED IN ASSEMBLY 6 LOCAT~r) AT J 2 
MAX1iJ'l GR)S S P CAK I' G FACT3~. V4 REGION I OF 1.17 OCCURRED IN ASSEM~BLY 79 LOCATED AT H 8 ~4AX I "11M GPI)SS PFAKING F.ACTflR IN REGIONr 2 OF.1*28 OCCURRED) IN ASSEMBLY 15I OAEDA -1 

MIAX IMUM e.ROSS PEKING FACTOO IN REGION 3 OL ta-' (CC UR R ED I N. ASSEMBLY 112 LOCATED AT 010 

114 E U% ATO NSGU 

7L PEING FACTOR IN L N 4 OF OCCURR ED IN ASSEMBLY 152 LOCATD AT G14 

CEATAEQ ASSFMHLY AVFIZAGF POWER FRACTION 0O885 
F XIA. G10 2 AVERAGEI'WFACFR AC1IN 2O933 

RESI 04 3 AVERAF PnWLR FRACTION 1.081 
Rfds 4kAVFRAGE PK,4N FRACTION FCNA T 

RENA P INFAiCO RUN FI1M VERSION F 06-01-73.0....C.RE.IN.SS..L..9LOATEATH 

SAIA...-IG.-.o N EGO 2OF1.0OCU-E.N SSMLY11...TE-T 1



PFAK ROi) ENT11AiPY 1 SE HRP2 CYCLE 2 MAP 11 TAKFN 7-27-73 96 PCT PowcER1oEFPH ARU P00 0-288 

P N m K J ii F E 0 c 9 A 

. . . .  

. .145. 1.191. 1.145.I 

2 . 1.203. 1.364. 1.41. 1.081. 1.464. 1.364. 1.203. 2 
. . . . . . . . . . .. * 

3 . 1.166. 1.398. 0. 9,9. 1.037. 1.21). 1.037. 0.999. 1.398. 1.166. 3 

4 * 1.21. 1.11. 0.974. 1.276. 1.047. 1.176. 1.047. 1.276. 0.974. 1.118. 1.218. 4 

.. . . . . . . . * * * * * * 

5 . 1.247. 1.444. 1.051. 1.220. 1.0j5. 1.141. 0.993. 1.141. 1.055. 1.220. 1.053. 1.444. 1.247. 5 

6 . 1.301. 1.047. 1.304. 1.070. 1.263. 1.208. 1.241. 1.208. 1.263. 1.070. 1.304. 1.047. 1.301. 6 

7 . 1.111. 1.392. 0. 1.022. 1.090. 1.181. 1.167. 0,945, 1.167. 1.181. 1.090. 1.022. 0.999. 1.392, 1.111. 7 
. . . .. . . . . . . . . . . . . . . . . . . * 

8 . 1.197. 1.043. 1.183. 1.128. 0.979. 1.209. 0.926. 0.970. 0.926. 1.209. 0.979. 1.128. 1.183. 1.043. 1.197. 8 
.......................... ... ... ... ... ... ... ..... ***...***.. ***... ***... ***... ***... ** 

9 . 1.111. 1.392. 0.99 . 1.022. 1.090. 1.181. 1. L7. 0.945. 1.167. 1.181. 1.090. 1.022. 0.999. 1.392. 1.111. 9 
.. ... ... .. .... ... ..... ... ... . *.* *.* * *. .....  

10 . 1.311. 1.047. 1.304. 1.070. .1.263. 1.208. 1.241. 1.208. 1.263. 1.070. 1.304. 1.047. 1.301. 10 
.. ... ... ... .... ... .. ... ... . *. * *... ...  
. .. . .** 

11 . 1.247. 1.444. 1.053. 1.220. 1.055. 1.141. 0.993. 1.141. 1.055. 1.220. 1.053. 1.444. 1.247. 11 
. . .. . . . . . . . . ............................... ................*..*.*.**.*.*..*.* * 

12 . 1.218. 11a. 0.974. 1.276. L.047. 1.176. 1.047T- 1.276. 0.974. 1.118. 1.218. 12 
. . . .. * * * * * * * * * * * * * * * * * 

13 . 1.166. 1.398. 0.999. 1.037. 1.210. 1.037. 0.999. 1.398. L.166. 13 

14 . 1.203. 1.364. 1.464. 1.081. 1.464. 1.364. 1.203. 14 

15 * 1.145. 1.191. 1.145. 15 

P N MA. L K . H G F E 0 C B A



AVG AXIAL CONDITIONS HBR2 CYCLE 2 MAP 112 TAKEN 7-30-73 lUU PCT POWER1000EFPH ARO POv P-488 

AVERkGE SOURCE PER FOOT = 0.145013E-17 AVERAGE KW/FT = 0.557545E 01 AVERAGE KW/SOURCE 0.384480E 19 

POWER LEVEL EDITED AT = 2142.80 MEGAWATTS THERMAL 

NORMALIZED MAX NORMALIZED MAX 

POINT KW/FT KW/FT KW/FT POINT KW/FT KW/FT KW/FT 

1 2.977472 0.534033 0.680892 30 6.075785 1.089739 1.270635 

2 2.437021 0.437099 0.556208 31 6.133592 1.100107 1.276124 

3 2.844508 0.510185 0.648445 32 6.183060 1.108980 1.280871 

4 3.418069 0.613057 0.777357 33 6.214718 1.114658 1.281857 

5 3.825117 0.686065 0.868558 . 34 6.231535 1.117674 1.290853 

6 3.929454 0.704599 0.890260 35 6.223729 1.116274 1.270319 

7 4.458618 0.799688 1.008006 36 6.102135 1.094465 1.241123 

6 4.910065 0.880659.. 1.107867 37 5.728374 1.027429 1.156883 
9 5.192255 0.931272 1.166510 38 5.889064 1.056250 1.185111 

10 5.371151 0.963358 1.205931 39 6.203174 1.112587 1.241646 

11 5.512691 0.988744 1.235435 40 6.328325 1.135035 1.259888 

12 5.608309 1.005894 1.252337 41 6.399261 1.147758 1.264828 

13 5.672247 1.017362 1.261528 42 6.457067 1.158125 1.273936 

14 5.681586 1.019036 1.260954 43 6.500040 1.165833 1.273088 

15 5.648456 1.013094 1.248637 44 6.518345 1.169116 1.271997 

16 5.358409 0.961073 1.182118 45 6.509563 1.167541 1.263278 

17 5.332065 0.956348 1.172003 46 6.439451 1.154965 1.240432 

18 5.638439 1.011298 1.233783 47 6.126459 1.098828 1.175197 

19 5.792729 1.038971 1.264426 48 5.941464 1.065648 1.132783 

20 5.848925. 1.049050 . 1.273546 49 6.229388 1.117290 1.180415 

21 5.884940 1.055510 1.277165 50 6.358385 1.140426 1.199726 

22 5.q12624 1.060475 1.277872 51 6.297249 1.129460 1.181415 

23 5.927783 . 1.063194 1.275832 52 6.138941 1.101067 1.144557 

24 5.934983 1.064467 1.273102 53 5.863736 1.051706 1.086412 

25 5.909319 1.059882 1.261259 54 5.440489 0.975794 1.003116 

26 5.695659 1.021561 1.211571 55 4.838129 0.867756 0.885111 

27 5.445797 0.976746 1.152559 56 3.987591 0.715206 0.725933 

28 5.765810 1.034142 1.216150 57 2.903130 0.520699 0.562355 

29 5.993534 1.074986 1.257732



HBP2 CYCLE 2 MAP 112 TAKEN 7-30-73 100 PCT POWER1000EFPH ARO PD0 D-288 

SUMMARY OF KEY PERFORMANCE PARAMETERS 

MAXIMUM PEAK Kw/FT OF 10.25 OCCURRED IN ASSEMBLY 6 LOCATED AT J 2 
PEAK KW/FT IN REGION I OF 7.03 OCCURRED IN ASSEMBLY, 79 AT LOCATION H 8 
PEAK KW/FT IN REGION-2 OF 7.58 OCCURRED IN ASSEMBLY 7 AT LOCATION H 2 
PEAK KW/FT IN REGION 3 OF 8.60 OCCURRED IN ASSEMBLY 46 AT LOCATION M 6 
PEAK KW/FT IN REGION 4 OF 10.25 OCCURRED IN ASSEMBLY 6 AT LOCATION J 2 

MAXIMUM AXIAL PEAKING FACTOR OF 1.25 OCCURRED IN ASSEMBLY 2 LOCATED AT H I 
MAXIMUM AXIAL PEAKINGFACTOR IN REGION I OF 1.24 OCCURRED IN ASSEMBLY 79 LOCATED AT H 8 
MAX TMUM AXIAL PEAKINGFACTOR IN REGION 2 OF 1.21 OCCURRED IN ASSEMBLY 85 LOCATED AT B 8 
MAXIMUM AXIAL PEAKINGFACTOR IN REGION 3 OF 1.24 OCCURRED IN ASSEMBLY 83 LOCATED AT D 8 
MAXIMUM AXIAL PEAKINGFACTOR IN REGION 4 OF 1.25 OCCURRED IN ASSEMBLY 156 LOCATED AT H15 

MAXIMUM RADIAL PEAKING FACTOR OF 1.29 OCCURRED IN ASSEMBLY 6 LOCATED AT J 2 
MAXIMUM RADIAL PEAKING FACTOR IN REGION 1 OF 0.91 OCCURRED IN ASSEMBLY 79 LOCATED AT H 8 
MAXIMUM RADIAL PEAKING FACTOR IN REGION 2 OF 1.00 OCCURRED IN ASSEMBLY 111 LOCATED AT E1O 
MAXIMUM RADIAL PEAKING FACTOR IN REGION 3 OF 1.18 OCCURRED IN ASSEMBLY 112 LOCATED AT 010 
MAXIMUM RADIAL PEAKING FACTOR IN REGION 4 OF 1.29 OCCURRED IN ASSEMBLY 152 LOCATED AT G14 

AVERAGE AXIAL OFFSET (PERCENT) -7.83 

MAXIMUM GROSS PEAKING (FQN) FACTOR OF 1.79 OCCURRED IN ASSEMBLY 6 LOCATED AT J 2.  
MAXIMUM GROSS PEAKING FACTOR IN REGION 1 OF 1.22 OCCURRED IN ASSEMBLY 79 LOCATED AT H 8 
MAXIMUM GROSS PEAKING FACTOR IN REGION 2 OF 1.32 OCCURRED IN ASSEMBLY 151 LOCATED AT H14 
MAXIMUM GROSS PEAKING FACTOR IN REGION 3 OF 1.50 OCCURRED IN ASSEMBLY 11-2 LOCATED AT D10 
MAXIMUM GROSS PEAKING FACTOR IN REGION 4 OF 1.79 OCCURRED IN ASSEMBLY 152 LOCATED AT G14 

CENTER ASSEMBLY AVERAGE POWER FRACTION 0.897 
REGION 2 AVERAGE POWER FRACTION 0.933 
REGION 3 AVERAGE POWER FRACTION 1.086 
REGION 4 AVERAGE POWER FRACTION 0.944 

END OF INCORE RUN IBM VERSION 1 06-01-73



PEAK ROD ENTHALPY RISE HBR2 CYCLE 2 MAP 112 TAKEN 7-30-73 100 PCT POWER1000EFPH ARO POQ 0-288 

R P N M L K J H G F E D C 8 A 

* * .*.  

1 . 1.157. 1.204. 1.157. 1 

* * .* *. *. * *. * 

2 . 1.196. 1.374. 1.478. 1.093. 1.478. 1.374. 1.196. 2 

3 * 1.138. 1.395. 1.006. 1.037. 1.213. 1.037. 1.006. 1.395. 1.138. 3 

. 1.228. 1.118. 0.972. 1.274. 0.987. 1.174. 0.987. 1.274. 0.972. 1.118. 1.228. 4 

5 . 1.259. 1.448. 1.053. 1.213. 1.049. 1.135. 0.988. 1.135. 1.049. 1.213. 1.053. 1.448. 1.259. 5 

6 . 1.292. 1.049. 1.316. 1.075. 1.231. 1.205. 1.261. 1.205. 1.231. 1.075. 1.316. 1.049. 1.292. 6 

7 . 1.117. 1.391. 1.012. 1.042. 1.108. 1.187. 1.178. 0.958. 1.178. 1.187. 1.108. 1.042. 1.012. 1.391. 1.117. 7 

8 . 1.212. 1.061. 1.239. 1.169. 0.997. 1.230. 0.939. 0.984. 0.939. 1.230. 0.997. 1.169. 1.239. 1.061. 1.212. 8 

9 . 1.117. 1.391. 1.012. 1.042. 1.108. 1.187. 1.178. 0.958. 1.178. 1.187. 1.108. 1.042. 1.012. 1.391. 1.117. 9 

10 . 1.292. 1.049. 1.316. 1.075. 1.231. 1.205. 1.261. 1.205. 1.231. 1.075. 1.316. 1.049. 1.292. 10 

11 . 1.259. 1.448. 1.053. 1.213. 1.049. 1.135. 0.988. 1.135. 1.049. 1.213. 1.053. 1.448. 1.259. 11 

12 . 1.228. 1.118. 0.972. 1.274. 0.987. 1.174. 0.987. 1.274. 0.972. 1.118. 1.228. 12 

13 . 1.138. 1.395. 1,006. 1.037. 1.213. 1.037. 1.006. 1.395. 1.138. 13 
* * * a * * * * *..*...*..*...*...* * . . . * * * * 

14 . 1.196, 1.374.'1478 1.093. 1.478. 1.374. 1.196. 14 
.. 0 a .*~ 0 * 0 .a 0 

15 . 1.157. 1.204. 1.157. 15 

R P N M L K J H G F E D C B A
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