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Temperature Profiles in Subassemblies of
KALIMER Conceptual Design Cores
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Abstract
Temperature profiles of KALIMER breakeven core subassemblies were calculated with

single subassembly and inter-subassemby model by MATRA-LMR Code. Calculation
references were 150 MWe breakeven core and 600 MWe proliferation resistant core
which is under conceptual design optimization study. As calculation results, the peak
outlet temperature of 150 MWe brekeven core was predicted about 564.3 C. In case of
BOC1 core, inter-subassemby calculation results showed that the edge subchannel
tempertures were predicted higher than single subassembly by 15~28C range. And
subassemblies peak outlet temperatures of 600 MWe core was predicted by the range of

568.6 € ~569 C.
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O Inner Driver 90
) Middle Driver 108
@ outer Driver 120
‘ Control Rod 12
(@) uss 1
O Reflector 66
@ B.Cshied 72
DRE 114
@ shie 96

Total 679
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1= m o DR 0302 | IB 0503 | RB 0704

Zlsker afe st eded (271 Pin) (127 Pin) (127 Pin)

Axial height, mm 3534.0 3534.0 3534.0
Fuel pin pitch, mm 8.95 13.07 13.07
Wire wrap lead, mm 206.2 301.9 301.9
Duct inside f-to-f distance, mm 150.4 150.4 150.4
Duct wall thickness, mm 3.72 3.72 3.72
Fuel pin outer diameter, mm 7.45 12.08 12.08
Wire wrap diameter, mm 1.41 0.96 0.96
Clading thickness, mm 0.55 0.54 0.54
Nominal linear pin power, W/m 73379 3698.6 2366.3
Assembly nominal flow rate, kg/sec 35.00 9.40 5.90
Assembly coolant inlet Temperature, C 386.2 386.2 386.2
Peak coolant outlet temperature, C 566.8 559.3 562.6
Coolant average velocity, m/s 5.651 2.258 1.417
Bundle Pressure drop, MPa 0.300 0.06 0.027
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1= m o ID 0402 \MD 0704 OD 0901
ke s s e (271 Pin)| (271 Pin)| (271 Pin)
Axial height, mm 3534.0 3534.0 3534.0
Fuel pin pitch, mm 8.95 8.95 8.95
Wire wrap lead, mm 206.2 200.2 200.2
Duct inside f-to-f distance, mm 150.4 150.4 150.4
Duct wall thickness, mm 3.72 3.72 3.72
Fuel pin outer diameter, mm 757 757 757
Wire wrap diameter, mm 1.38 1.38 1.38
Clading thickness, mm 0.55 0.55 0.55
Nominal linear pin power, W/m 5459.6 5811.1 6274.5
Assembly nominal flow rate, kg/sec 25.70 27.40 29.60
Assembly coolant inlet Temperature, C 386.2 386.2 386.2
Peak coolant outlet temperature, C 5714 571.1 571.1
Coolant average velocity, m/s 4.378 4,667 5.042
Bundle Pressure drop, MPa 0.204 0.229 0.204




271 pins 127 pins
0303 0403 —m— Equal.S
6.62/7.19/6.83 1.68/0.94/1.77 560 —e—EqualM
MWth Mwth o BoSy
35.0 kg/s 10.20 kg/s Y Eocs
—<— EOCM
3 5501
127 pins 271 pins 127 pins ©
0202 0302 =~ 0402 5 ,
1.69/0.87/1.78 6.55/7.04/6.78 | | 1-68/0-94é1-77 § 404 ™
MWih MWwth Mwt @ AN
10.20 kg/s =3
10.20 kg/s £ 2 N
()
[ % :\~
. 530 w\*
127 pins 271 pins / \'
0201 0301 3
1.69/0.87/1.78 6.62/7.19/6.83 | __ :Heat
Mwth Conduction 520 T T T T T T T T 1
10.20 kg/s 536 478 377 288 146 52 6 3 37 119 249 332 427 509
DR0302 7-Assy.
EqUalBOCL/EOCE Subchannel  Number
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—m—EQUL.S
271 pins 271 pins 9 —e—Equal.M
0504 0604 560 [ —— BOC.S
1 S~
e.13/3£g{s.25 5.22/3\./\7/3{5.26 550 4 B —w—BOC.M
] = I~ EOC.S
32.2 kg/s 27.20 kg/s 540 4 _4—EOC.M
530 4
) o 1
127 pins 127 pins 271 pins 520 1 ®
0403 0503 0603 q‘.‘f ] ./
1.68/0.94/1.77 1.55/0.95/1.62 | "I 5.22/5.74/5.26 2 5107 <
MWth MWth MWth @ 5004
10.20 kg/s 9.40 kg/s 27.20 kg/s =2 1
£ 490 1
= ] eV v
127 pins 271 pins 480 '/' ~v—v"
0402 0502 470 1 v
1.68/0.94/1.77 6.13/6.86/6.25 : Heat ] v
MWth Mwth > Cconduction 460
1020 ko/s 2.2 kg/s 450 +— T T T T T T T .
|B0503 7-Assy. 250 212 146 93 52 23 6 3 14 37 72 119 179 232
Equal/BOC1/EOC1 Subchannel Number
=] ot = un 15} = L=y 5
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—m—EQUL.S
127 pins 127 pins 560 —aa—a -
0705 0805 550 " T —e—Equal.M
0.98/0.48/0.71 0.38/0.15/0.25 / BOC.S
Mwth MWth 540 o) —v—BOC.M
5.90 kg/s 2.3 kgls 530 4 /' EOC.S
'/ —<4—-EOC.M
s .
g 520 o . \.
271 pins 127 pins 127 pins o 510 / \
0604 0704 N 0804 2 500 4 e
—e
5.22/5.74/5.26 0.99/0.48/0.70 | . | 0.38/0.15/0.25 o 00 ] < TR
MWth Mwth MWth g 4 e o
27.20 kg/s 5.9 kg/s 2.3 kg/s £ 480 AN
[} v 4\
470 4 \ o
460 TV y—— V¥V —¥—y
W
271 pins 127 pins \
0603 0703 450 N
5.22/5.74/5.26 0.98/0.48/0.71 : Heat 440 v
MWth Mwth Conduction T T T T T T T T 1
27.20 ky/s 5.90 kg/s 250 212 146 93 52 23 6 3 14 37 72 119 179 232
RB0O704 7-Assy.
Equal/BOC1/EOC1 Subchannel Number
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