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Abstract

Subchannel analysis was performed for fuel (TRU) assemblies in the 1/6 HYPER core 

cooled by Pb-Bi using the modified SLTHEN code.  The present study is an extension 

of the existing studies considering only single or 7 fuel assemblies.  The calculations 

were made for the fuel assemblies in BOC and EOC states of the first cycle of the 

reference core consisting of 237 fuel assemblies with ducts.  First of all, it is confirmed 

by the present study that the modified SLTHEN code is capable of analyzing all of fuel 

assemblies in the HYPER at once.  SLTHEN predicted that the maximum cladding 



temperatures in BOC and EOC are 565.3 and 578.2 , respectively.  The predicted 

maximum cladding temperatures are below the design limit by at least ~70 .  The 

comparison of results with those of single or 7 assemblies shows that interassembly heat 

transfer does not affect the maximum coolant temperature and the maximum cladding 

temperature which are major concerns in the conceptual design.  Therefore, it is 

concluded that simpler analysis considering single assembly or 7 assemblies is very 

useful for the thermal hydraulic design of HYPER under a conceptual design stage.
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1. HYPER 

P a r a m e t e r V a l u e s
 C o r e  :
    C o r e  T h e r m a l P o w e r  [ M W t h ]
    C o o lant
    System  O p e r a t i n g  T e m p e r a t u r e  [ ]
    C o o lin g  T y p e
    Act ive  C o r e  H e ight  [ m ]

1000
P b -Bi  Eutect ic

3 4 0  - 5 1 0
F o r c e d  C o n v e c tion

1 .6

  Fue l  A ssem b ly :
    N u m b e r  of  A ssem b ly
    A s s e m b ly P itch [cm ]
    Inter  A ssem b ly G a p  T h ickness  [cm ]
    D u ct Ins ide  Flat  to Flat  D istance [cm ]
    D u ct W all T h ickness  (cm )
    R o d s  per  A s s e m b ly
    N o m inal  A s s e m b ly M ass  F low rate  [kg/s]

2 3 7
1 6 .13

0 .3
1 5 .01
0.26
2 1 7

173 .6  k g / s

  Fue l  R o d  :
    Fue l  R o d  A rrangem e n t
    Act ive  H e ight  (cm )
    N o m inal  L inear  P o w e r  Genera t ion  [ W / m ]
    O u ter D a imeter  (cm )
    P itch/ D iam eter
    C ladding  T h ickness  (cm )

T r iangular
1 6 0

12152 .6
0.67
1.48

0 .068

3. 1/6 

3.1 

HYPER 

2 HYPER 1 BOC EOC 

.  HYPER 1 BOC EOC

3 .  



FA1
0.9803
1.1759 

Assembly ID

BOC peaking factor

Legend

EOC peaking factor

FA15
1.1026
1.0955

FA4
1.0381
0.9790

FA39
1.0169
0.9474

FA10
1.1381
1.0876

FA16
0.9678
0.9288

FA23
1.0036
0.9624

FA29
1.0101
0.9645

FA34
0.9866
0.9340

FA38
1.1678
1.0968

FA26
0.8990
0.9714

FA2
0.8868
0.9720

FA1
0.9803
1.1759

FA6
0.9175
1.2805

FA12
1.0355
1.2738

FA19
0.9845
1.1750

FA13
0.9321
1.0600

FA7
0.9175
1.0353

FA20
0.9220
1.0360

FA3
1.1275
1.1509

FA14
1.2030
1.2681

FA21
1.2111
1.2715

FA27
1.1926
1.2319

FA32
1.1549
1.1535

FA9
1.0611
1.0475

FA22
1.1238
1.1175

FA28
1.1188
1.0999

FA33
1.0864
1.0524

FA42
0.9350
0.8678

FA40
0.8470
0.7883

FA17
0.9908
0.9326

FA24
1.0559
0.9851

FA30
1.0824
1.0109

FA35
1.0690
0.9960

FA43
0.7910
0.7419

FA45
0.6803
0.6373

FA41
1.0630
0.9945

FA18
0.7689
0.7280

FA25
0.8309
0.7783

FA31
0.8643
0.8053

FA36
0.8709
0.8101

FA44
0.8338
0.7818

FA37
1.0274
0.9779

FA11
0.9078
0.8561

FA5
0.8101
0.7599

FA8
1.1728
1.2256
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1
498.8
522.5

Assembly ID

Ave. exit coolant temp.

Legend

Max. cladding temp.

FA15
518.9
545.0

FA4
508.3
533.1

FA39
504.9
529.1

FA10
524.2
551.7

FA16
497.5
520.0

FA23
503.2
526.6

FA29
504.2
527.8

FA34
500.6
523.5

FA38
529.0
557.2

FA26
486.3
507.2

FA2
484.3
505.0

FA1
498.8
522.5

FA6
507.2
532.4

FA12
507.5
532.9

FA19
499.4
523.3

FA13
491.6
513.4

FA7
489.2
510.7

FA20
490.0
511.5

FA3
522.8
549.8

FA14
534.6
563.7

FA21
535.9
565.3

FA27
533.0
561.8

FA32
527.2
554.8

FA9
512.4
547.3

FA22
522.3
548.9

FA28
521.5
548.1

FA33
516.5
542.0

FA42
491.9
513.8

FA40
477.7
497.5

FA17
500.7
524.2

FA24
511.0
536.3

FA30
515.3
541.3

FA35
513.2
538.8

FA43
468.6
487.0

FA45
450.6
466.4

FA41
512.4
537.6

FA18
465.0
482.9

FA25
475.1
494.4

FA31
480.5
500.7

FA36
481.5
501.9

FA44
475.5
494.9

FA37
507.1
531.0

FA11
487.5
508.8

FA5
471.6
490.6

FA8
529.7
558.1

 

 6. HYPER 1 BOC 

1
530.4
558.8

Assembly ID

Ave. exit coolant temp.

Legend

Max. cladding temp.

FA15
517.6
543.7

FA4
498.5
522.0

FA39
493.4
516.1

FA10
515.8
542.2

FA16
490.9
512.7

FA23
496.2
519.0

FA29
496.5
519.4

FA34
491.8
513.7

FA38
517.3
543.9

FA26
497.9
520.7

FA2
498.0
520.8

FA1
530.4
558.8

FA6
547.3
578.2

FA12
546.2
577.1

FA19
530.3
558.7

FA13
512.4
537.2

FA7
508.4
532.5

FA20
508.4
532.7

FA3
526.2
554.1

FA14
545.0
575.9

FA21
545.5
576.4

FA27
539.0
569.1

FA32
526.5
554.6

FA9
509.8
534.8

FA22
521.0
547.8

FA28
518.2
544.6

FA33
510.7
535.6

FA42
480.8
501.2

FA40
467.9
486.5

FA17
491.0
513.4

FA24
499.3
523.0

FA30
503.5
527.8

FA35
501.1
525.2

FA43
460.4
478.0

FA45
433.4
458.3

FA41
501.0
524.9

FA18
458.3
475.2

FA25
466.4
484.5

FA31
470.6
489.6

FA36
471.4
490.5

FA44
466.8
485.2

FA37
498.8
521.7

FA11
478.9
499.2

FA5
463.2
481.3

FA8
538.0
567.9

7. HYPER 1 EOC 
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.  

FA21 535.9 536.5 0.6 

FA6 547.3 547.7 0.4 .  

.  

2 3 FA21 6

(FA28, FA27, FA20, FA13, FA14, FA22) 7 SLTHEN .  

2. 1 BOC 7 

 Assembly ID Number FA21 FA28 FA27 FA20 FA13 FA14 FA22

 Radial Peaking Factor 1.2111 1.1188 1.1926 0.9220 0.9321 1.2030 1.1238

 Ave. Exit Coolant Temp.( )
535.9

(536.5)a

521.7

(521.6)

533.3

(533.5)

489.9

(489.5)

491.5

(491.1)

534.9

(535.2)

522.5

(522.4)

 Peak Coolant Temp.( )
553.0

(553.0)

536.8

(536.8)

549.8

(549.8)

502.0

(502.0)

503.7

(503.7)

551.6

(551.6)

537.7

(537.7)

 Max. Cladding Temp.
565.3

(565.3)

548.1

(548.1)

561.8

(561.8)

511.5

(511.5)

513.4

(513.4)

563.7

(563.7)

548.9

(548.9)

a .

3. 1 EOC 7 

 Assembly ID Number FA21 FA28 FA27 FA20 FA13 FA14 FA22

 Radial Peaking Factor 1.2715 1.0999 1.2319 1.0360 1.0600 1.2681 1.1175

 Ave. Exit Coolant Temp.( )
545.5

(546.1)

518.4

(518.2)

539.4

(539.6)

508.2

(507.9)

512.2

(511.9)

545.3

(545.6)

521.3

(521.1)

 Peak Coolant Temp.( )
563.4

(563.4)

533.1

(533.1)

556.3

(556.3)

522.0

(522.0)

526.3

(526.3)

562.8

(562.8)

536.2

(536.2)

 Max. Cladding Temp.( )
576.4

(576.4)

544.6

(544.6)

569.1

(569.1)

532.7

(532.7)

537.2

(537.2)

575.9

(575.9)

547.8

(547.8)

a .

FA21 535.9, 545.5 BOC, EOC

45 .  45
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