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 A reactor kinetics analysis code called the TAC/BLOOST code was developed for 
High Temperature Gas-Cooled Reactors (HTGRs).  The TAC/BLOOST code can use a 
divided core model with region temperature coefficients.  In this study, a validation of the 
TAC/BLOOST code was conducted with the experimental data of the High Temperature 
Engineering Test Reactor (HTTR).  As a result, some improved points of the property 
changes of the fuels and the structures according to the burnup effect, the gap changes 
among the blocks, the gap changes between the fuel compact and the graphite sleeve, and 
the cross section changes of the coolant were clarified.  Moreover, prediction analyses of 
the gas circulator tripping tests can be showed within 3% accuracy. 

Keywords: HTTR, HTGR, TAC/BLOOST, Safety Demonstration Test, Reactor Kinetics, 
Region Temperature Coefficients, Feedback Effect 
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1.  

TAC/BLOOST 1) HTTR 2 TAC-NC
2) BLOOST-J2 3)

1 BLOOST-J2 HTTR 4)

HTTR

BLOOST-J2 ACCORD 5)

6)

TAC-NC HTTR 1

7) HTTR 8)

BLOOST-J2 2
TAC-NC TAC/BLOOST

HTTR 9MW 30MW TAC/BLOOST
3%

TAC/BLOOST (GTHTR300C) 4
VHTR
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2.  

9MW 15MW 18MW 24MW 30MW
18MW 30MW 2.1 2.2 2.3

2.1. 18MW
TAC/BLOOST 18MW

HTTR 2-1 4 F1 F4
5 TAC BLOOST

TAC-NC

1 CR1 6 2-2 F2
F2 CR1

F3 F4 BLOOST
100.53cm 105.82cm 2-1 36.2cm

2mm
F3

TAC-NC HTTR
RPV 2

JAERI-M91-163 Table4.13
RPV
TMADAT 2-2

SUS304 3 11 JAERI-M91-163 Table4.13
K RPV

(25.2+7.2) 2=16.2
333.0667.08598.05.110125.0 Kt

kcal/mh
t
K RPV 25.2 7.2 16.2
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4 5 6
JAERI-M91-163 Table43 2-3
2-4 RPV

0 660
20

400 400 400
9MW 24MW

400 1400
100 300 2-3 2-4

2-3 2-4
150

0 660 150
0

PGX ASR-0RB 7 8 9
9kcal/mh

RPV
2-5 2-5

 VCS
TAC-NC 2-6 1

VCS
40

27 VCS 16 19

2003 2 13 3 14 2

HTTR 4
84 BLOOST

2-6 TAC-NC 2-7
CITATION 9)

TAC-NC 1.0 F3
2 12

2
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PPWC IHX
50

2.1.7

F1 F4

PWC

 RPV

RPV VCS
75

2-8

2.2
18MW

2-7 2-8 2-9

 RPV
RPV VCS 75 0.32MW

0.21MW

 RPV
RPV 15

VCS 30

3 8
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RPV

FLOWNET10) F1 0.5

30MW

 RPV
RPV VCS RPV

VCS 30 HTTR
VCS 40

VCS 30 40 VCS RPV
2-10 RPV

RPV 2-6 0.8
1.0, 1.2, RPV

2-9 A8
3.0

2.4

JAERI-M91-163 RPV

2-11
2-12 2-12

0 20%
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1/2 1/10

2mm
2mm 
1mm 

2-13 2-14 2-14
1/10

24 2-10

2-6 95 90
85 2-15 2-16

RPV
95

RPV VCS 30
3.0 RPV

1/10
95

2-17 2-17

RPV

128 229 2-11

2-18 2-12 F1
F2 F4
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128

1/10 229

200

2.3
TAC-NC

RPV
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2.4 30MW
18MW 30MW

30m000
30m019 RPV
30m019a 128 173
30m019b 128 227

2.5
2-19 2-20 2-21

2-13 2-14 2-14 128 173 227

2812mm 2762mm 2712mm

2.6
227 2-15

2-16 2-22
2-23 RPV 18MW

8
RPV

1 5 2-17
2-18 F1 2-19 2-20

20
2-21

200
3 227

30m019b
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2.7 9MW 30MW
18MW 30MW

9MW 30MW
2-24 200

2-25 2-26

2.8
2-27

2-28 1 5 2-22
2-23 F1 2-24 2-25

RPV
RPV 8

RPV 2.4
2-26
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2.9  RPV

RPV

RPV
1/10

0.2mm
0.2mm 
0.1mm 

95

 VCS RPV VCS
40

 RPV 2-27
RPV

RPV
2-2

 RPV VCS
RPV

RPV RPV

2.10
30MW

RPV 0.80MW 15% 75% 10%
RPV 314
RPV 366

 RPV
RPV RPV
RPV 2-28

RPV 0.6MW 75% 0.8
RPV 10
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 RPV
RPV 2-29

RPV 314 4.0
RPV 0.12MW 15%

0.14MW

 RPV
RPV 2-30

RPV 366 0.01
RPV 0.08MW 10%

0.00MW

9 30MW
2.4.3 9 30MW
2-29 2-30

2-31

30MW 19 3 27 4 26
2-31 HTTR
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2-1
(cm2) (cm) (cm)

C 1 1134.87 19.01 19.10 
F1 7 7944.12 50.29 50.28 
F2 13 14753.37 68.53 68.47 

F2+CR1 19 21562.61 82.85 82.76 
F3 31 35181.10 105.82 100.53 
F4 37 41990.35 115.61 115.60 

SR+CR2+CR3 61 69227.33 148.44 148.50 

2-2

tmadat8.f tmadat9.f 

1 VCS

0.6
0.6×0.55=0.33 

RPV 0.6×0.17=0.102 
0.8

2 SUS304
0.36

RPV 1.0 0.68

3 SUS304
0.36

RPV 1.0 0.68

4 IG-110
0.8

RPV 1.0 0.9

5
0.8

RPV 1.0 0.9

6 IG-110
0.8

RPV 1.0 0.9

7 PGX
0.8

RPV 1.0 0.9

8
PGX 0.8

RPV 1.0 0.9

9 ASR-0RB
0.8

RPV 1.0 0.9

10
0.36

RPV 1.0 0.68

11 SUS304
0.36

RPV 1.0 0.68

12 0.9 0.9 

13
0.6

RPV 1.0 0.8

14 RPV
0.6

RPV 0.6 0.6

15 RPV
0.6

RPV 0.6 0.6
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2-3 0 kcal/mh

2-4 660 kcal/mh

2-5 PGX ASR-0RB kcal/mh
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2-6 18MW BLOOST
W/cc 

  F1 F2 F3 F4 
1 1.361 1.424 1.381 1.537 
2 2.434 2.598 2.444 2.497 
3 2.374 2.542 2.391 2.339 
4 1.628 1.711 1.587 1.625 

18MW
84day

2512mm

5 1.187 1.249 1.152 1.175 
day mm

2-7 18MW TAC-NC
1.0

  F1 F2 F3 F4 
1 0.0299 0.0312 0.0606 0.0337 
2 0.0534 0.0570 0.1072 0.0548 
3 0.0521 0.0557 0.1049 0.0513 
4 0.0357 0.0375 0.0696 0.0356 

18MW
84day

2512mm

5 0.0260 0.0274 0.0505 0.0258 
day mm
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2-8 18MW
MW 18.0 
t/h 44.51 

kg/s 12.36 
kg/h 22255.20 
kg/h 22255.20 

F1-1 kg/h 4619.0 
F1-2 kg/h 4619.0 
F2 kg/h 9238.0 
F3 kg/h 17356.3 
F4 kg/h 8678.1 

MPa(g) 3.32 
kgf/cm2 34.9 

272.1
274.9
274.1

F1 272.6
F2 274.4
F3,F4 275.5
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2-9 18MW

RPV 13A000 226 87 
13A007 257 245 
13A008 255 250 
24A354 264 249 

RPV

13A011 249 237 
RPV 13A014 258 106 

24A424 281 268 
24A430 273 186 

1 ( ) 24A396 287 284 
1 ( ) 24A405 285 283 
3 ( ) 24A399 311 304 
3 ( ) 24A408 339 317 
8 ( ) 24A402 297 294 
8 ( ) 24A411 330 307 

24A434 449 451 
24A414 439 359 
24A417 305 278 

1 ( ) 24A366 272 272 
1 ( ) 24A375 290 287 
3 ( ) 24A369 272 273 
3 ( ) 24A378 291 287 

( ) 24A220 564 539 
( ) 24A226 553 547 

RPV (MW) 0.32 0.21 
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2-10 18MW VCS
VCS

30
VCS

40
18m000 18m001 

RPV (MW) 0.32 0.20 0.19 
RPV (13A000)( ) 226 87 93 
RPV 13A007 ( ) 257 245 246 
RPV 13A008 ( ) 255 250 251 
RPV 24A354 ( ) 264 249 250 
RPV 13A011 ( ) 249 237 238 
RPV (13A014) ( ) 258 106 111 

����������������������

����



- 18 -

2-11 18MW

2-12 18MW
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2-13 18MW

2-14 18MW
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2-15 18MW

2-16 18MW
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2-17 18MW

2-18 18MW
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2-19 30MW
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2-20 30MW BLOOST
W/cc 

  F1 F2 F3 F4 
1 3.621 3.797 3.589 3.645 
2 4.305 4.567 4.251 4.305 
3 3.524 3.749 3.494 3.408 
4 2.209 2.308 2.114 2.157 

30MW
128day

2812mm

5 1.517 1.590 1.454 1.482 
1 3.379 3.531 3.329 3.412 
2 4.285 4.519 4.177 4.226 
3 3.644 3.849 3.553 3.458 
4 2.367 2.453 2.223 2.257 

30MW
173day

2762mm

5 1.647 1.715 1.552 1.576 
1 3.132 3.263 3.071 3.182 
2 4.249 4.460 4.098 4.144 
3 3.759 3.944 3.611 3.507 
4 2.529 2.603 2.334 2.361 

30MW
227day

2712mm

5 1.787 1.848 1.657 1.677 

2-21 30MW TAC-NC
1

  F1 F2 F3 F4 
1 0.0476 0.0500 0.0945 0.0480 
2 0.0567 0.0601 0.1119 0.0567 
3 0.0464 0.0493 0.0920 0.0449 
4 0.0291 0.0304 0.0557 0.0284 

30MW
128day

2812mm

5 0.0200 0.0209 0.0383 0.0195 
1 0.0445 0.0465 0.0876 0.0449 
2 0.0564 0.0595 0.1099 0.0556 
3 0.0480 0.0506 0.0935 0.0455 
4 0.0312 0.0323 0.0585 0.0297 

30MW
173day

2762mm

5 0.0217 0.0226 0.0409 0.0207 
1 0.0412 0.0429 0.0808 0.0419 
2 0.0559 0.0587 0.1079 0.0545 
3 0.0495 0.0519 0.0950 0.0462 
4 0.0333 0.0343 0.0614 0.0311 

30MW
227day

2712mm

5 0.0235 0.0243 0.0436 0.0221 
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2-22 30MW

2-23 30MW
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2-24 9MW 30MW
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2-25 9MW 30MW BLOOST
W/cc 

  F1 F2 F3 F4 
1 0.397 0.411 0.405 0.502 
2 1.054 1.111 1.036 1.077 
3 1.297 1.368 1.266 1.237 
4 1.031 1.067 0.969 0.985 

9MW
205day

2282mm

5 0.803 0.833 0.754 0.764 
1 0.989 1.026 0.988 1.123 
2 1.962 2.066 1.922 1.964 
3 2.050 2.161 1.996 1.947 
4 1.517 1.570 1.423 1.446 

15MW
205day

2462mm

5 1.133 1.177 1.064 1.079 
1 1.304 1.355 1.301 1.444 
2 2.391 2.519 2.331 2.375 
3 2.438 2.564 2.359 2.299 
4 1.772 1.827 1.651 1.674 

18MW
229day

2512mm

5 1.310 1.355 1.223 1.239 
1 2.094 2.171 2.046 2.182 
2 3.303 3.454 3.159 3.199 
3 3.159 3.299 3.000 2.911 
4 2.255 2.309 2.056 2.075 

24MW
274day

2612mm

5 1.639 1.688 1.504 1.519 
1 3.132 3.263 3.071 3.182 
2 4.249 4.460 4.098 4.144 
3 3.759 3.944 3.611 3.507 
4 2.529 2.603 2.334 2.361 

30MW
227day

2712mm

5 1.787 1.848 1.657 1.677 
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2-26 9MW 30MW TAC-NC
1

  F1 F2 F3 F4 
1 0.0174 0.0180 0.0355 0.0220 
2 0.0462 0.0487 0.0909 0.0473 
3 0.0569 0.0600 0.1111 0.0543 
4 0.0452 0.0468 0.0850 0.0432 

9MW
205day

2282mm

5 0.0352 0.0365 0.0661 0.0335 
1 0.0260 0.0270 0.0520 0.0296 
2 0.0516 0.0544 0.1011 0.0517 
3 0.0540 0.0569 0.1051 0.0512 
4 0.0399 0.0413 0.0749 0.0381 

15MW
205day

2462mm

5 0.0298 0.0310 0.0560 0.0284 
1 0.0286 0.0297 0.0571 0.0317 
2 0.0524 0.0552 0.1022 0.0521 
3 0.0535 0.0562 0.1035 0.0504 
4 0.0389 0.0401 0.0724 0.0367 

18MW
229day

2512mm

5 0.0287 0.0297 0.0536 0.0272 
1 0.0344 0.0357 0.0673 0.0359 
2 0.0543 0.0568 0.1039 0.0526 
3 0.0520 0.0543 0.0987 0.0479 
4 0.0371 0.0380 0.0676 0.0341 

24MW
274day

2612mm

5 0.0270 0.0278 0.0495 0.0250 
1 0.0412 0.0429 0.0808 0.0419 
2 0.0559 0.0587 0.1079 0.0545 
3 0.0495 0.0519 0.0950 0.0462 
4 0.0333 0.0343 0.0614 0.0311 

30MW
227day

2712mm

5 0.0235 0.0243 0.0436 0.0221 
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2-27 9MW 30MW

2-28 9MW 30MW
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2-29 RPV
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2-31
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2-1 HTTR

F1

F2

F3
F4

C

CR1

CR2

CR3
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2-2 TAC-NC

C F1 F2 F3&4 C F1 F2 F3 F4
CR1 6

100.53cm 105.82cm
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2-3 0

2-4 660
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2-5 PGX ASR-0RB
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2-6 TAC-NC
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2-7 18m000

2-8 18m000
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2-9 RPV 18MW

R
P
V

(MW) 
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2-10 24 

2-11 18MW
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2-12

����������������������

����



 - 41 -

2-13 30MW

2-14 30MW
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2-15 30m019b

2-16 30m019b
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2-17 30MW 1

2-18 30MW 5
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2-19 30MW F1

2-20 30MW
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2-21 30MW
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2-22 1

2-23 5
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2-24 1

2-25
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2-26
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2-27 TAC-NC
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2-28 RPV

2-29 RPV

R
P
V

(MW)
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2-30 RPV

2-31 TAC/BLOOST
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3.  

2

2.4
3-1 3-1 3-24

3-1

BLOOST HTTR

 BLOOST
3-25 BLOOST

3-1 3-5

HTTR
3-2

0.0125cm 0.0137cm
170

2 1024n/m2 HTTR
3-26 3-26
0.02cm

IG-110

18MW 0.0137cm 0.0138cm

BLOOST

HTTR
3-3

3-7
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0.0125cm 0.020cm

TAC BLOOST 90

BLOOST
TAC

4
t2 23cm 67cm
t3 1cm
t4 23cm
t5 90cm 45cm

3-27(1) 3-27(8)

t2

3-27(1) 3-27(8)

3
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3-2

* 3

3-3

116=58+58cm 90=23+67cm 
1.00 1.00 

4.155 10-4m2

( 23mm )
4.85 10-4m2

( 290mm 7 954 )
0.023 m 0.29 m 

*
 10.0 0.1mm 9.993 0.0434mm 
 26.0 0.1mm 25.996 0.1072mm 

 26.25 0.1mm 26.27 0.072mm 
 34.0 0.1mm 33.99 0.045mm 
 41.0 0.1mm 41.0 0.06mm 



�����������������

���

�����������������



 - 58 -

3-1 BLOOST

3-2 BLOOST
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3-3 BLOOST

3-4 BLOOST
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3-5 BLOOST

3-6 BLOOST



�����������������

���

�����������������



 - 61 -

3-7 BLOOST

3-8
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3-9

3-10
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3-11

3-12
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3-13

3-14
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3-15 BLOOST

3-16 BLOOST
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3-17 BLOOST

3-18 BLOOST
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3-19 BLOOST

3-20 BLOOST
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3-21 BLOOST

3-22 TAC-NC
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3-23 TAC-NC

3-24 TAC-NC
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3-25 BLOOST

3-26
HTTR
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3-27(1) 9MW 1

3-27(2) 9MW 2
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3-27(3) 18MW 1

3-27(4) 18MW 2
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3-27(5) 9MW 20

3-27(6) 9MW 40
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3-27(7) 18MW 20

3-27(8) 18MW 40



�����������������

���

�����������������



 - 75 -

TAC-NC BLOOST-J2 TAC/BLOOST
HTTR

3%

TAC
HTTR 0

RPV RPV

RPV VCS

BLOOST

HTTR

TAC/BLOOST

TAC/BLOOST
(GTHTR300C) 4 VHTR

HTTR
HTTR
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1) ,  : “TAC/BLOOST ”, JAERI-Data/Code 2005-003 
(2005). 
2) ,  : “ 2 ; TAC-NC ”,
JAERI-M 89-001 (1989). 
3) ,  : “ ; BLOOST-J2”, JAERI-M 89-013 
(1989).
4) ,  : “ (HTTR) ”,
JAERI-M 90-034 (1989). 
5) ,  : “ 'ACCORD' ”,
JAERI-Data/Code 96-032 (1996). 
6) ,  : “HTTR 30
60%”,  Vol.5, No.2, p. 81-95 (2006). 
7) ,  : “ ”, JAERI-M 91-163 
(1991). 
8) ,  : “HTTR TAC-NC ”,

Vol.3, No.4, p. 369-380 (2004). 
9)T.B. Fowler, et al. : “Nuclear Reactor Core Analysis Code : CITATION”, ORNL-TM-2496, 
Rev.2, (1971). 
10) ,  : “ FLOWNET ”, JAERI-M 88-138 (1988). 
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