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CLASSIFICATION/DISCLAIMER

data, techniques, information, and conclusions in this report have
prepared solely for use by the Virginia Electric aand Power Company

 (the Company), and they may not be mppropriate for use in situations
jfothez than those for which they were specificalliy prepared. The Company
itherefore makes no claim or warranty whatsoever, express or implied,as
N t theirx accuracy, useiulness, oxr 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

MEDEALIN® OR USAGE OF TRADE, witi respect to this report or any of the

W data, techniques, information, or conclusions in it. By making this

report available, the Company does not authorize its use by others, and

wjany such use 1is expressly forbidden except with the prior written

- jappzo;al of the Company. Any such written anrtroval shall itself be

fdeemed to incorporate the disclaimers of liahility and disclaimers of

 %uazzant1es provided herxein. In no event shall the Company be liable,

gundez any legal theory whatsoever (whether contract, tort, warranty, or
;StZlct or absolute liability), for any property damage, mental ox

fphyszcal injury or death, loss of wuse of property, or other damage

W resulting from or arising out of the use, authorized or unauthorized, of

fl this report or the data, techniques, information, oxr conclusicns ir

-l
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iﬂ proper batch burnup sharing, tlereby ensuring that the fuel held over

| for the next c¢ycle will be compatible with the new fuel that is
inserted. Reactivity depletion is monitored to detect the existence of
any abnormal reactivity behavior, to determine if the core is depleting
as designed and to indicate at what burnup level refueling will be
required. Core power distribution follow includes the monitoring of
nuclear hot channel factors to verify that they are within the Technical
Specifications? limits thereby ensuring that adequate margins to linearx
power density and critical heat £lux thermal limits axe maintained.
Lastly., as part of normal core follow, the primary coolant activity 1is
acnitored to verify that the dose equivalent iodine-131 concentration 1is
within +he limits specified by the North Anna Unit Technical

Specifications?, and to assess the integrity of the fuel.

Each of the four performance indicators is discussed in detail for

the Norxth Anna 1, Cycle 3 corxre in the body of this report. The results

are summarized below:

Burnup Follow The burnup tilt (deviation from quadrant
symmetry) on the core was no greater than 20.5%2 with the burnup

accumulation in each batch deviating from design prediction by less than

0.9%.

Reactivity Depletion Follow - The critical boron concentration,
used to monitor reactivity depletion, was consistently within 20.6%
delta K/K of the design prediction which is well within the :1% delta

K/K margin allowed by Section 4.1.1.1.2 of the Technical Specifications




- Power Distribution Follow -~ Incore £flux maps taken each month
indicated that the assemblywise radial power distributions deviated from
the design pradictions by an average difference of less than 3%. All hot

channel factors met their respective Technical Specifications limits.

4. Primary Coolant Activity Follow - The average dose equivalent

iodine-131 activity level in the primary coolant during Cycle 3 was

approximately 8.2 X 102 micro-Cis/gm. This corresponds to less than 9%
of the operating 1limit £or the concentration of radioiodine in the

primary coolant.

In addition, the effects of fuel densification were monitored

throughout the cycle. No densification effects were -bserved.
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@§Sect10n 2
BURNUP FOLLOW

The burnup history £or the North Anna Unit 1, Cycle 3 core 1is

'éﬁgzaphxcally depicted in Figuze «Va The Noxrth Anna 1, Cycle 3 corxe

gachxeved a burnup of 13,335 MWD/MTU. As shown in Figure 2.Z, the average

;fload factor for Cycle 3 was 79.5% when referenced to rated thermal pouwer

(2775 MU(t)).

Radial (X-Y) burnup distribution maps show how the core burnup is
shared among the various fuel assemblies, and thereby allow a detailed

burnup distribution analysis. The NEWTOTE? computer code is used to

g calculate these assemblywise burnups. Figure 2.3 is a radial burnup

distribution map in which the assemblywise burnup accumulation of the
core at the end of Cycle 3 operation is given. For comparison purposes,
the design values are also given. Figure 2.4 is a radial burnup
distribution map in which the percentage difference comparison of
measured and predicted assemblywise burnup accumulation at the end of
Cycle 3 operation is also given. As can be seen from this figure, the

accumulated assembly burnups were generally within 23% of the predicted
values. In addition, deviation from quadrant symmetry in the core, as

indicated by the burnup tilt factors, was less than :0.5%.

The *urnup sharing on a batch basis is monitored to verify that the
core is operating as designed and to enable accurate end-of-cycle batch
burnup predictions to be made for use in reload fuel design studies.

Batch definitions are given in Figure 1.1. As seen in Figure 2.5, the




Cycle 3 followed design

batch burnup sharing £for North Anna Unit 1,
predictions very closely with each batch deviating less than 0.9% from
design; this is considered excellent agreement. Therxefore, symmetric

burnup in conjunction with good agreement betueen actual and predicted
burnups and batch burnup sharing indicate that the Cycls 3

assemblyuwise
core did deplete as designed.
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NORTH ANNA UNIT 1 - CYCLE

ASSEMDLYNISE ACCUMULATED BURNUP
MEASURED AND PREDICTED
(1000 MKO/MTU)

16.56]
13.991

15.9%1
15.7¢l
27.531
27.561

33.811
34.031

| MEASURED |
| PREDICTED |

28.511
27.931

12.28l
11.86]

13.781 31.24]
13.981 31.33i

21.6i1 9.071
21.561

%.26|
3.981 31.33!




NORTH ANNA UNIT 1 - CYCLE 3

ASSEMBLYWISE ACCUMULATED BURNWUP
COMPARISON OF MEASURED WITH PREDICTED
(1000 MWD/NMTU)

| 31,261 8.921 3 ™4 MEASURED
| -0.881 0.79! | WP % DIFF |

21.44] 13.
-0.561
30.5%1 14, 631 27.161 33.651
0.921 " 45| -1.631 -1.12!

| 39.46| 20.471 1&. L2701 16.44] 23.561 16.
-0.04| X L1201 ~1.261 -0.271 ~-0.

28.0¢ 13.961 16.01] 27. 78] 38,121 22.841 35.
0.40] -0.171 -0.72! -0, L1710 0,981 -1.45]

11.861 15.811 28.43) 16.70) 34.94] 22.77] 25.391 22.
0.04] 0.67] -0.55] -1 L3211 -1.43] -1.48] -1.

——-———

| 31.6641 16.00] 27.291 16.431 35 .561 26.31) 16.72] 26.
0.991 0.14| -0.98] -1.36! -2. .36 -2.91| -3.00| -0.

8.861 21.191 34.28) 23.29) 22.91) 24.98] 16.861 27.19! 6.
| 0.171 =1.711 0.731 -1.381 -1.11l -3.071 -2.34l -0.701 -2.

| 31.251 13.951 27.601 15.501 35.26] 22.671 26.57! 16.87] 26.411 22.
| «0.271 -0.251 0.161 ~-0.931 -0.59( ~1.881 ~1.93] -2.16] -2.51| ~1.

- ——

| 11.871 15.811 28.47!1 16.921 34.691 22.761 25.271 22.421 34,
| 0.06] 0.671 =0.46] -0.351 ~1.01] ~1.471 -1.921 -2.96| -1.

————— - - ——— -

- - —————

| 28.130 14.371 16.45] 27.6431 16.761 35.100 22.74( 34.971 l6.86l| .11l 511 1e6.38] 27.
1 0.721 2.7%1 2.01] -0.421 ~1.41] ~1.08] ~1.89] -l.41] . . .351 2.811

- ————

| 30.761 21.071 16.17] 28.711 16.491 23.361 16.531 : . .931 30.60!
| 1.%61 2.85]1 0.26) 621 -1.01) ~«1.091 -0.721 : . .201 1.0l

| 30.831 14.951 1s8.191 27.551 33.811 27.51| . .13 N 4 B m——— ——
| 1.881 6.91] 3.11} -0.02]1 -0.65] -0.19! . .01 . | ARITHMETIC AVG |

- - |PCT DIPFF = Q.03
| 28.401 12.75§ 16.46] 21.731 13.92! > ; conssacassssasanen
| 1.721 7.541 3.64l 0.83] -0.42!

- — ———

| STANDARD DEV | | 31.921 9.16] 31.55| | AVG ABS PCT |
| " 1.16 | I 1.891 3.561 0.711 | ozFF = 1.27 |

,m— e ———————— -

Burnup

Core Average
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 Section 3

REACTIVITY DEPLETION FOLLOW

The primary coolant critical boron concentrution is monitored for
the purposes of following core reactivity and to identify any anomalous
reactivity behavior. The FOLLOW" computer code was used to normalize
"actual™ c¢ritical boron concentration measurements to design conditions
taking into consideration contrel zxod position, xenon and samarium
concentrations, moderator temperature, and power level. The normalized
eritical boron concentration versus burnup curve for the North Anna 1,
Cycle 3 core is shown in Figure 3.1. It can be seen that the measured
data typically compare to within 75 ppm of the design prediction. This
corresponds to less than 20.6% delta K/K which is well within the 1%
delta K/K criteria £for reactivity anomalies set £forth in Section

of the Technical Specifications. In conclusion, the trend

indicated by the critical boron concentration verifies that the Cycle 3

core depleted as expected without any reactivity anomalies.




.

|

UN

ANNRAR

NORTH

—————

%
U SN T T— Y




2 Section &

POWER DISTRIBUTION FOLLOW

Analysis of core powe:r distribution data on a zoutine basis 1is
necessary to verify the hot channel <£factors are within the
Technical Specifications limits and to ensurxe that the reactox is
operating without any abnormal conditions which could cause an "uneven"
burnuy distribution. Three-dimensional c¢ore power distributions are
determined £from movable detector £flux map measurements using the INCORES
computer progran. A summary of all full core £lux maps taken since the
completion of startup physics testing for Noxth Anna 1, Cycle 3 is given
in Table &.1. Power distribution maps were generally taken at monthly

intervals with additional maps taken as needed.

Radial (X-Y) coze power distributions for a representative series
cf incore £lux maps, are given in Figures 4.1 through 4.3. Figuze 4.1
shous a power distribution map that was taken early in cycle life.
Figure 4.2 shous a power distribution map that was taken near mid-cycle

burnup. F.gure 4.3 shows a map that was taken late in Cycle 3 life. Most

of the radial pouwer distributions were taken under equilibrium operxating

conditions with the unit at approximately full power. In each case, the
measured relative assembly powers were generally within 57 of the

predicted values with an average perxcent difference of approximately

The North Anna Unit 1 quadrant power tilt anomaly was described in

Cycle 2 Core Performance Report® and in the Cycle 3 Startup Physics




behavior duzing
measured u ! j id not exceed 1.2% at
beginning-of-1i ot equilibrium conditions, and had decreased

to less than 0.5% by the end of cycle operation.

An important aspect of core power distribution follow is the
monitozxing o nuclear hot channel £factors. Verification that these
factors are within Technical Specifications limits ensurxes that linear
power density and critical heat <£lux limits will not be violated,
thereby providing adequate thermal margins and maintaining fuel cladding
integrity. During most of Cycle 3 the Technical Specifications limit on
the axially dependent heat £lux hot channel factox, F-Q(Z), was 2.10 x

where K(Z) is the hot channel factor normalized operating
envelope. Figure 4.4 is a plot of the K(Z) curve associated with the
F-2(Z) limit. On April 13, 1982, the Nuclear Regulatory Commission
issued Amendmen No. 39 to the Operating License for North Anna Pouer
Station?, which revised the Technical Specifications limit on F-Q(Z) to
ke 2.14 x K(2). All of the full core £flux maps were performed prior to
this license amendment. Thexefore the xesults of those maps uwere

compared to the original limit value. The axially dependent heat £lux

hot channel factors, F-2(Z), for a representative set of £flux maps are

given in Figures 4.5 <through 4.7. Throughout Cycle 1, the measured
values of F-Q9(Z) were within the Technical Specifications limit. The
maximum values for the Heat Flux Hot Channel Factor measured during
Cycle 3 are given in Figure 4.8, As can be seen from the figure, there
was a 7% mazgin %o the limit at the beginning of the cycle, with the

-

margin generally increasing throughout cycle operation.




The value of the enthalpy rise hot channel factor, F-delta H, which
is the ratio of the integral of the power along the rod with the highest
integrated power to that of the average rod, is routinely followed. The
Technical Specifications limit for this parameter is set such that the
crxitical heat £flux limit will not be viclated. Additionally, the
F-delta H4 limit ensures that the value of this parameter used in the
LOCA-ECCS analysis is not exceeded during normal operation. The Cycle 3
limit on the enthalpy zise hot channel factor was set at 1.55 x
(1+0.2(1=-P)) ®x (1-RBP(BU)) , where P is the fractional power level, and
RBP(BU) he zod bouw penalty. At end-of-life, the rod bow penalty
reduced H limit by approximately 1%. A summary c¢f the
maximum values for the Enthalpy Rise Hot Channel Factor measured during
Cycle is given in Figuzxe 4.9. As can be seen from this figure, there
was a U2 margin +to the limit at the beginning of the cycle, with the

margin generally increasing throughout cycle operation.

The Technical Specifications require that tarxget delta £flux* values

be determined periocdically. The delta £flux is the delta £flux

which would occur at conditions of £ull pouwer, all zrods out, and

equilibrium xenon. Therefore, the delta flux is measured with the cozxe
at or near these conditions and the target delta f£flux is established at

this measured point. Since the target delta f£lux varies as a function of

where Pt (MuCt))
Pb r £ core (MUW(L)




Operational delta £lu:
maintaining the
of delta £flux \ constant, chapes due
xenon redistribution are avoided. delta £lux
versus burnup, given in Figure 4.10, ho: ti I his paramete
to have been aprroximately -8% at q Y of Cycla 3. By the
middle of the cycle, the value of delta £lux had shifted to -5% and then
moved -4% by the end of Cycle 3. This power shift can also be
observed in the corresponding core average axial power distribution fox
a representative series of maps given in Figures 4.11 through 4.13. In
Map N1-3-14 (Figure 4.11), taken at approximately 500 MWD/MTU, the axial
power distribution had a cosine shape with a peaking factor of 1.26. In
Map N1-3-33 (Figure &.12), taken at approximately 6,900 MWD/MTU, the
axial power distribution had £flattened somewhat with an axial peaking
factor of 1. 18. Firally., in Map N1-3-87 (Figure 4.13), taken
at approximately 12,400 MWD/MTU, the axial pouer distribution was slightly
concave with an axial peaking £factor of 1.16. The history of F-Z durxing
the cycle can be seen moze clearly in a plot of F-Z versus burnup given

in Figure 4.14,.

In conclusion, the North Anna 1, Cycle 3 core performed very

satisfactorily with power distribution analyses verifying that design

predictions were accurate and that the values of the hot channel factors

were within the limits of the Technical Specifications.




TABLE 4.1

NORTH AMMA UNIT 1 - CYCLE 3

SUMMARY OF INCORE FLUX MAPS FOR ROUTINE OPERATION

2 | | | |
F-DHIN) HOT CORE F(2) | | | |
CHHL.FACTOR MAX | 3l |

|

IFIXY) |

| | |

BURN| | |
ue | IBANK | CHAMMEL FACTOR
MuD/iPWRI D | g iy s
MTU 1LZ)ISTEPSI | | AXTALI | | |AXIALI | Max |

| 1

|

|

|

|

| | | IASSY |PINIPOINT] F-Q(T)IASSYIPINIF-DH(N)|POINTI Ftal
|

|

|

|

|
F-QLT) HOT |
| AXIALI NO.
| OFF | OF
| | SET ITHINI
MAX jLoc| (%) |BLES|
| |
| |
|
|

| | | | | | |

-81 4861100} K14l MM] 1.474 38 26411.55311.013] SWl -7.88| 42

| | | | | |
5-13-811 1120/100]

| | |
5-18-811 1332/100!

| |

26111.52311.009] SW| -6.88] 46
| | | | |

25611.52411.009| SWi -6.591 46
I I | | |

26911.52211.011] SWI-10.33] 45
| | | | |

K14l MH] 1.452 .
.239/1.53411.012] SW! -3.66] 46

| |
K14l MMl 1.447
| |

|
|
|
|
|
|
|
1
|
|
| 38
|

|

|

| K14] MN| 1.451
|

|

|

|

|

|

|

|

|

|

|

|

38
5-)A-£11 1333] 98| 38
| | !

5-19-811 1351/100]

|
|
|
|
|
|
|
|
| | |
2 |
| | | |
|
|
|
|
|
|
|
|
|

Kl4] MHl 1.450
Klﬁ: HN: 447
LIB: OK: 438
Ll!: OK: 414
Lll: OK: .403
Ll!: OK: 412

24911.52211.011! SWl -5.22] 46
237:1.517:1.011: SH: -5.“2: 46
231:1.u67{1.009: SN: -7.39: a6
21“:1.Q69:1.006: SH: -6‘39: 46
2“3:1.479:1.007: su: -9.60: 46

S~20<%lf 13891100| 37
6*11—81; 22322100:

|
7-15 81& 39“0!100:
8-10 81: leSi‘OO:
6«12'811 6%75:100: 205

1
1
1
1
1
1
38 11
s 11

38 11

|
|
|
|
|
|
|
|
|
37 |
|
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
|
| | | | | |
|
|
|
|
|
|
|
|
|

45 11

HOT SPOT LOCATIONS ARE SPECIFIED BY GIVING ASSEMBLY LOCATIONS (E.G. H-8 IS THE CENTER-OF-CORE ASSEMBLY),
FOLLOWED BY THE PIN LOCATION (DENOTED BY THE “v" COORDINATE WITH THE SEVENTEEN ROWS OF FUEL RODS
LETTERED A THROUGH R AHND THE X" COORDINATE DESIGHATED IM A SIMILAR MANNER).
IN THE “Z" DIRECTION THE CORE IS DIVIDED INTO 61 AXIAL POINTS STARTING FROM THE TOP OF THE CORE.
1. F-Q(T) IMCLUDES A TOTAL UNCERTAINTY OF 1.05 X 1.03.
2. F-DHIN) INCLUDES A MEASUREMENT UNCERTAINTY OF 1.04.
FOXY) INCLUDES A TOTAL UNCERTAINTY OF 1.05 X 1.03.
QPTR - QUADRANT POWER TILT RATIO.
. MAPS 18 AMD 19 WERE QUARTER CORE MAPS TAKEN FOR INCORE/EXCORE CALIBRATION.
. MAP 22 WAS ABORTED DUE TO AN INSUFFICIENT MUMBER OF THIMBLES.

. MAP 26 WAS NOT USABLE FOR INCORE/EXCORE CALIBRATION DUE 70 ITS AXIAL FLUX DIFFERENCE SIMILARITY TO MAP 25.
THEREFORE, MAP 26 WAS NOT ANALYZED.




TABLE 4.1 (CONT.)

[ CORE F(Z) | ] |
uP | 1BANK | CHAMNEL FACTOR MAX | QPTR AXIAL| NO. |
|

|  F-DHI(N) HOT | |
| | |
MO/ IPWR|I D | | | IFtXY )| OFF | OF
| | |
| |
| |

CHHL.FACTOR

| BURNI | F-Q(T) HOT

MTU [(Z)ISTEPS| I TAXIALI 1 AXIAL | | MAX I | SET |THIM|
1 [ASSY | PINIPOINT] F-GUT)IASSY|PIN|IF-DHIN)IPOINT| FLZ)] MAX ltoc! (%) IBLES]
| |

- | | |

| | |

| | | | | | |
I 29 11.179/1.47611.006] -1.611 46 |
| | | | | | |
| 29 11.174(1.47211.007| i .50 44 |
| | | | | | |
I 29 11.22711.48211.007| .21 &7 |
| | | | | | |
| 38 11.18611.484]1.005]| 23] 44 |
| I | | | | |
| 38 11.22611.485/1.005| 671 46 |
| | I | | | | | |
Fos| Lkl 1. | 46 11.17611.49411.0061 .10] 48 |
| | | | I | | |
| I
| |
| |
| |
| |
| |
| |
| |
l ]
| |
| |

| | |
| 45121100|
| | |
| 8-24-811 493a8(100!
] | | |
| 9- 9-31] 54971 75|
| | | |
|
|
|
|
|

L13] OK| 1.406
Lll: Ok: 1.401
FOS: QQ: 1.411
705: LK}
705: LK:

|
|
i
:
|
9-15-811 57201100/ |
9—17-51: 5796:100: :
11-13—61: 6683:100: :
36(6)112-10-81: 7926: 99} : . Fos| LK| 46 .15611.50411.005| 62| 48
: 47 .150:1.512:1.007: .23: 46
: 47 .1Q2;1.510:1.009: .IQ: 47
: 47 161i1.509:1.007: .04: 47
: 53 .166:1.503:1.006: .92: 48
: 53 .155:1.503:1.005: .90: 48

|

SQ(Q:i 1- u~82: 8899: 98: FOS: LK:
17Q110l: 1—18'82: 941!: 99: FOS: LF:
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MAPS 34 AND 35 WERE QUARTER CORE MAPS TAKEN FOR INCORE/EXCORE CALIBRATION.

MAPS 37 AMND 38 WcRE 8 SYMMETRIZ THIMBLE MAPS TAKEN FOR QUADRANT POWER TILT RATIO VERIFICATION.
MAPS 40 AND 42 WERE QUARTER CORE MAPS TAKEN FOR INCORE/EXCORE CALIBRATION. HMAPS 41, 43, 44, AND
THPOUGH 78 WERE SYIMETRIC THIMBLE MAPS TAKEM FOR QUADRANT POWER TILT RATIO VERIFICATION.

MAP 45 WAS NOT AMNALYZED DUE TO EXCESSIVE POWER CHANGES DURING THE MAPPING.

MAPS 80, 81, AND 82 WERE 8 SYMMETRIC THIMBLE MAPS TAKEN FOR QUADRANT POWER RATIO VERIFICATION.

MAPS 85 AMD 86 WERE QUARTER CORE MAPS TAKEN FOR INCORE/EXCORE CALIBRATION.




NORTH ANNA UNIT l-CYCLE 2

ASSEMBLYWISE POWER DISTRIBUTION
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NORTH ANNA UNIT 1-CYCLE 3

ASSEM™ LYWISE POWER DISTRIBUTION

Nl-3-33

MEASURED .
LPCT DIFFERENCE.
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MAP NO: N1-3-33 DATE: 11/1%/ POMWER®

CONTROL ROD POSITIONS: F-QIT) ’ QPTR:

D BANK AT 213 STEPS F-OHI(N) » NW 0.992 | NE
Ft2) A S
FIXY)

BUPNUP




NORTH ANNA UNIT 1-CYCLE 3

ASSEMBLYWISE POWER DISTRIBUTION

N1-3-87

MEASURED . « 0. « 0. . 0. . . HMEASURED
LPCT DIFFERENCE. . .0 . . .0 . PCY DIFFERENCE.

STAMDARD DEVIATION = 1.633

MAP NO: N1-3-87 DATE: 4/12/82 POWER:  99%

CONTROL ROD POSITIONS: F-Q(T) 1.738 QPTR:

D BANK AT 214 STEPS F-DHIN) 1.427 0.996 | NE 1.008
FL2) 1.158 SW 1.001 SE 0.998
FIXY) 1.503

BURNUP 12433 MO/MTU 0 = <-3.,900%)

Figure 4.3
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Figure 4.5

NORTH ANNA UNIT 1-CYCLE 3
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Figure 4.6
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Figure 4.7

NORTH ANNA UNIT 1-CYCLE 3
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NORTH ANNR UNIT 1 - CYCLE 3
MRXIMUM HERT FLUX HOT CHRNNEL FACTOR., F-Q VS. BURNUP
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NORTH ANVA UNIT 1-CYCLE 3

CORE AVERAGE AXIAL POWER DISTRIBUTION

N1-3-14




Figure 4.12

NORTH ANNA UNIT 1-CYCLE

AVERAGE AXIAL POWER DISTRIBUTION




NORTH ANNA UNIT 1-CYCLE 3

CORE AVERAGE AXIAL POWER DISTRIBUTICN
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PRIMARY COOLANT ACTIVITY FOLLOW

Activity levels and 133 in the primary coolant are

core performance £follouw analysis becaus hey are used as

M indicators of defective fuel. Additionally, they are also impoxrtant with
- offsite dose calculation values associated with accident
analyses. Both I-131 and I-133 can leak into the primary coolant system
ithzough a breach in the c¢ladding. As indicated in the North Anna 1
lTechnlcal Specifications, the dose equivalent I-131 concentrxation in the
coolant was limited to 1.0 micro-Cis/gm for normal steady state

igure 5.1 shows the dose equivalent I-131 activity level

'Ehlstoxy for the North Anna 1, Cycle 3 core (the demineralizer flow rate

?avezaged 87 gpm during power operation). The data demonstrate
lconsiderable scatter due to the erzatic power history but the trend
ishcus a decreasing equilibzrium coolant activity level during Cycle 3.
large increase in the coolant activity lavel that occured early in

3 indicates a possible defect formation event during the first

of Cycle 3 opezx=tion. After that time, the equilibrium cooclant
fgactLVLty level shows that no further cladding degradation occured during

jthe remainder of the cycle.

Despite the increased coolant activity level, Figure 5.1 shouws that

corxre operated substantially below the 1.0 micro-Ci/gm limit during

#lsteady~-state operation (the spike data are associated with power

itransients and unit shutdown). £ the average dose

il
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pection 6

CONCLUSIONS

The North Anna 1 core has completed Cycle 3 operation. Throughout

nycle, all core performance indicators compared favorably with the
ddesign predictions and all core related Technical Specifications limits
with significant margin. No abnormalities in reactivity or

Bburnup accumulation were detected. In addition, the mechanical integrity

£ the fuel has not changed significantly throughout Cycle 3 as

Bindicated by the radioiodine analysis.
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