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ATTACHMENT 1

QUESTION

The Topical Report presented resuits using one channel to represent one fuel
bundle. It “collapsed” channels (one channel representing several tuel

bundles) are intended for future analysis, discuss how it will be approached
and the sensitivities on hot bundle parameters.

RESPONSE

The eighth core, 75 channel model i{llustrated in Figures 5A through 5D of the
Topical Repo:rt, can be used to obtain individual assembly thermal-hydraulic
conditions as well as accurate core-wide pressure drops and void fractioas
from detailed relative power distributions. The hot channel is identified by
the highest relative peaking factor, which in turn determines the hot channel
flow and void characteristics. A preferred method for core wide and hot
channel analysis is to group channels according tc common geometry and orifice
type and to assign a representative average central, peripheral, or hot
channel relative power factor to each group. This "compressed channel
representation” has significant economic advantages 2ad is shown here to
preserve the accuracy of the detailed eighth core model.

A comparison between the eighth core and compressed channel models was made
for each of the four 75 channel cases described in the Topical Report.
Figures 15A through 15D provide the core operating parameters, relative power
distr.bution, and fuel geometry mix for each case. These figures also
identify the location of the hot channel. Please note that the location of
the hot channel in Figure 5B of the topical was inadvertently misrepresented;
the correct hot channel location for this case is that given in Figure 15B.

Each of the above cases was run using a compressed channel represeantation with
fuel regions and power factors given in Table 15-1. The power factors for the
compressed model were determined by first assigning the hot relative power
factor from the 75-channel case to the hot channel, then taking the average of
the power factors from the 76 peripherally zoned fuel assemblies, and finally
calculating a single power factor for the remaining 483 central assemblies
which would normalize the ent‘re power distribution to 560. Since the hot
channel in each case is located in the central region, the power distribution
should normalize according to the following equation:

(76) Rperiph, * (483) Reene, * Ryor ™ 560.

where:

Rperiph. = average peripneral region relative power factor
cent. = average central region relative power factor

Rpot = hot channel relative power factor

Each case was run with the total core flow specified, allowing the code to

calculate the core pressure drop, hot channel flow rate, and minimum CPR, The
test results are given in Table 15-2. In eac: case, the change in MCPR due to
the compressed channel representation was less than the U.005 ACPR uncertainty
identified in Figure 7 of the Topical Report.
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TARLE 15-1
COWREBSED WODEL POWER DISTINTIONG

A BRCH WIGW FLOW CneE

ORIFICE FUEL MDIAL
3 EDETRY QURNTITY PERKING FACTOR

CENTRAL W7 ;] 1. 0848
PERIPHERAL N7 68 0433
CENTRAL &8 12 1. 6848
PERIPHERAL s 8 04553
888 262 1. 8848

UL 1

CENTRAL
CENTRAL (WOT)

B B2CA LOW FUDW CRSE

ORIFICE FUEL RDIAL
10 EDRETRY QuANTITY PEAKING FACTOR
CENTRAL 7 8 1.9871
PERTPHERAL 7 68 04393
CENTRAL 88 12 1.0871
PERIPHERAL B8 ] 0.4393
CENTRAL Sx88 62 1.0871
CENTRAL (HOT) 8x88 1 1,505
C. BIC3 WIGH FLON CRSE
ORIFICE FUEL MDIAL
10 GEDETRY QUANTITY PERKING FACTOR
CENTRAL 8x8 1% 1. 0735
PERIPHERAL Bx8 7 0.8%
CENTRAL 8x88 131 1.8755
CENTRAL (HOT) 8280 1 1.3952
b. PIC3 LOW FLON CRSE
ORIFICE FUEL MDA
10N GEDETRY QUANTITY PERKING FACTOR
CENTRAL 88 i+ 1.97%
PERIPHERAL 828 6 8. 4885
CENTRAL Bx8R 1 1.07%
CENTRAL (MOT) LT 1 1.4188



TABLE 15-8

COMPRESSED MODEL vs 1/8 CORE MODEL COMPARIBON

R. B2C4 HIGH FLOW CAR3C

NUMBER OF
CHANNELS

B. B2C4 LOW FLOW CASE

NUMBER OF
CHANNEL S

e ——

75
6

C. BIC3 HIGH FLOW CASE

NUMBER OF
CHANNEL S

75
4

D. BIC3 LOW FLOW CARSE

NUMBER OF
CHANNEL S

_—_——— e — ——

CORE
AP (psi)
7. 4664
7. 4240

CORE
AP (psi)

7.4178

7.4305

HOT CHAN.
FLOW (Klb/hr)

121. 0832
121.0773

HOT CHAN.
FL.OW (Klb/hr)

47.3663
47.2210

HOT CHAN.
FLOW (Klb/hr)

116. 5756
116. 7691

HOT CHAN.
FLOW (Kib/hr)

55.6338
55. 7846

1. 7734
1.7703

MCPR

1. 3502
1. 3507



