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The Thermalhydraulic Characteristics of CANDU-6 Reactor Channel
with CANFLEX-RU Fuel Bundle
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Summary
This paper describes the thermalhydraulic characteristics of CANDU-6 reactors’
fuel channel loaded with CANFLEX-RU (CANDU Flexible Fuelling - Recycled Uranium)
bundles. The NUCIRC code, recently updated with the pressure drop and critical
heat flux(CHF) models of CANFLEX bundle, is used to evaluate the thermalhydraulic
characteristics of the CANFLEX-RU fuel channel such as the distributions of
channel flow rate, channel exit quality, critical channel power(CCP) and critical
power ratio(CPR). This paper also examines the effects of pressure tube creep and
bearing pads height on the thermalhydraulic characteristics. The distributions of
channel flow rate and CCP for CANFLEX-RU fuel channel show the typical
thermalhydraulic characteristics of CANDU-6 reactor channel, and the CPR keeps
greater than 1.455. Considering the pressure tube creep for CANFLEX-RU bundle, the
decrease of the CCP for CANFLEX-RU fuel channel is less than that for 37-element
natural uranium fuel channel. Raising bearing pads height from 1.4 mm to 1.8 mm,

the CCP enhancement is estimated to be about 2%.
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* 1.

Input Parameters for 37-element Bundle and CANFLEX Fuel Bundle

37-Element CANFLEX Fuel
Item Bundl e Bundle Comments
Reference PT Inside Uncrept
Diameter (ft) 0.341084 0.341084 Hot Condition
Absolute Roughness of . .
Fuel Element (inch) 0. 00002 0. 00002 Skin Friction
Skin Friction 1.0667-1.3e-7+Re | 1.0667-1.3e-7#Re | Skin Friction
Correction Factor
Junction Loss K-Fuel Model
Coefficient 0.76990 0. 75550 (IK = 0)
Entrance Loss
Coefficient to Fuel 0. 38930 0.42150 K_E¥§1_M8?el
String -
Exit Loss Coefficient K-Fuel Model
from Fuel String 0.61130 0.66180 (IK = 0)
Spacer Loss _
Coefficient for Bundle 0.11900 (Inclééﬁ?6%gn¢on) K E?EI_MS?eI
Type g B
Fuel Bundle Loss
Correction due to PT 0.07038 0.07038 K‘E?EI_MS?eI
Creep (M) B
Skin Friction
Correction due to PT 0.00578 0.00578 K‘E?EI_MS?GI
Creep (Af) N
. 12 (low BP) OSV BLA-CHF Based
CHE Option 9 13 (high BP) on SL Data
112
—a— 5.1% Crept
11 —o— 3.3% Crept
R 110 | —*— Uncrept
é
5 109 |- T
g /A/KV \\
5 108 [ el \\A
3 A R \
E 107 L /(,/ oo o S u\o \
g 105 O
104 ‘»\
103 L L L L
0.0 1.0 2.0 3.0 4.0 5.0 6.0

a3

Fuel Channel Length (m;

1. PT Creep Profiles on the Water CHF Tests in Stern Laboratories
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(a) at Uncrept PT with low BP CANFLEX-RU Bundles
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8! 5. CCP and CPR Distributions
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%! 6. The CCP Ratio of CANFLEX-RU Bundle(low BP) Compared
to That of the CANFLEX-NU bundle(low BP)
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8! 7. The CCP Ratio of CANFLEX-RU Bundle(low BP) Compared
to That of the 37-element Bundle
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2! 8. The CCP Ratio of CANFLEX-RU Bundle(high BP) Compared
to That of the CANFLEX-NU bundle(high BP)
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2! 9, The CCP Ratio of CANFLEX-RU Bundle(high BP) Compared
to That of the 37-element Bundle
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10. The CCP Ratio of the Crept Tube Compared to That of the Uncrept
(with low BP CANFLEX-RU Bundle)
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11. The CCP Ratio of the Crept Tube Compared to That of the Uncrept
(with high BP CANFLEX-RU Bundle)
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