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Developments of High-Temperature Structural Design Rules

for the HTTR Class 1 Boltings and Core—-Restraint-Bands
%
Yasuo MOTOKI, Kazuhiko HADA, Ischaru NISHIGUCHI and Osamu BABA

Department of HTIR Project
Qarai Research Establishment
Japan Atomic Energy Research Institute

Qarai-machi, Higashiibaraki—gun, Tbaraki-ken

(Received February 27, 1991)

High-Temperature Structural Design Rules are developed for the HTTR
(High Temperature Engineering Test Reactor) boltings of class 1 compenents
and core supports structurs, and Core-Restraint-Bands (core restraint
mechanism in used self-tightenning system). The rules are established on
the basis of LWR regulatoly guide MITI regulation No. 501 in Japan, ASME
B&PV Code Sec. W Div.l, ASME B&PV Coede Case N-47, N-253-4 and the
Elevated Temperature Structural Design Guide for Class 1 Components of the
prototype Fast Breeder Reactor "Monju'" (FBR Code).

This report describes investigation of the material property and
fundamental considerations in developing the design rules. The following
features in loading conditions are incorporated in developing the rules.

. The structural materials are class 1 bolting steel (JIS SNBl6) and
austenitic stainless steel (JIS SUS316).

« HTTR-helium envircnment and irradiaticn effects on the these materials
are insignificant.

. These components are in service below temperatures that creep effects

are insignificant at normal loading condition.

Keywords : HTGR, HTTR, Design Rules, ASME N-47, Class 1 boltings, Creep,

SNB16, Structural Design, Core Support Structure

% Kanagawa Institute of Technology
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JAERI-M 91-0586

{L5-@FE SN 1607 ) —7BEHHES (Sa) 2
_ ( kg/mn®)

E5ii
h
HmBEC
425 5.1 | 56.1 | 56.1 | S6.1 | 56.1 | 54.5 | 52,0 | 48.4 | 46.6 | 43.8 | 41.1
450 55.2 | 55.2 1 55.2 | 53,9 | 51,3 | 48.4 | 458 | 42.6 | 83.7 | 36.5 | 831

1 10 30 102§ 3x10° 103 | 3X10%| 10* | 3X10*| I0° |3X10®

475 52.8 | 52.8 | 5.0 | 47.9 | 45,0 , 42,0 1 38.0 | 35.3 | 3.3 | 28.0 23.6

500 50.4 | 480 | 45.0 | 41.5 | 385 | 350 } 31.0 | 265 | 222 | 16.3 | 1L9

b 25 47.4 | 417 | 385 ¢ 34,5 | 30.8 | 26,2 | 2.4 | 153 - — —

550 42.¢ ] 35,0 | 311 26.5 | 2.4 | 15.2 | 10.9 — — — —

{15 0)% SUS 31607 ) —TRIRTHES (Se  ke/en®)

B
h
BT

1 10 30 102 ] 3X10% | 10% |3X10% ) 10* [3x10*| 10° | 3X10°

425 43,5 | 43.5 | 43.5 | 43.5 | 43.5 | 43.5 | 43.5 | 435 | 42.4 | 38.0 | 34.3

4590 43.5 | 43.5 | 43,5 | 43.5 | 43,5 | 43.5 | 43,5 ) 33,6 | 357 | 317 | 28,4

475 43.5 | 43.5 | 43.5 | 43.5 | 43.5 | 4L.8 | 377 | 33.4 | 29.8 | 26.3 | 23.3

5090 43.0 | 43.0 | 43.0 | 43.0 | 40,3 | 357 | 31.8 | 27.8 | 24.7 | 2.5 |} 188

h2bh 42.1 | 42.1 | 42,1 | 38.7 | 34.4 | 30.2 | 2.7 | 232 | 20.3 | 17.4 | 151

550 40.9 ¢ 40,9 | 377 331 | 28.2 | B3 | 22.2 | 18.0 ) 164 | 139 | 1.8

71.6-(a)3F SNB 16EBEt/ies (St) \
( ke/wn?)

R
h| i 10 30 102 | 3X10% | 10 | 3X10%) 10* | 3X10% ) 10° {3X10°
HREEC

425 37,4 | 3.4 | 37.4 | 37.4 | 37.4 | 38.5 | 34.6 | 32.8 ) 31.0 | 23.2 | 215

450 36.8 | 36.8 | 36.8 | 358 | 34.2 ; 32.2 | 30.5 | 28.4 | 265 | 24.4 | 221

475 35,2 | 35.2 | 34.0 | 32.0 | 30.2 | 23,0 | 26.0 | 23.6 { 2L.5 | 18.5 | 15,B

500 23,6 | 3.9 ;| 29.8 | 27.6 | 25.6 | 23.1 | 20.6 | 17.8 | 14.8 | 10.8 7.9

525 31,6 | 27.7 ¢ 25,6 | 23.0 | 20.5 | 17.6 1 140 | 10.1 — - —

550 28.0 1 23.2 | 20.7 | 15 | 14.4 | 10.2 7.2 — - — -

fF1.6-(b)F SUS 316RETIERE (St) ( ke/on?)

&
T

1 10 30 107 | 3X10% | 10% | 3X10%| 10 |3x10* 105 | 3X10°

425 15,2 | 15,2 15.2 15,2 | 15,2 15,2 5.2 | 152 15.2 15.2 15.2

450 149 1 148 1 149 | 149 | 149 | 149 | 148 | 148 | 149 | 149 | 149

475 14,7 | 147 1 147 | 147 | 14T | 4.7 1 147 1 146 | 146 | 146 | 145

500 14.6 | 14.6 | 145 | 14.5 | 14.5 | 14.5 | 14.5 | 14.4 | 143 | 14.2 | 126

525 14,3 | 143 | 143 ) 143 142 142 ] 141 ¢ 1391 180 16 | 100

550 o0 | 400 140 ) 139 | 138 ¢ 136 | 13.3 | 12.7 | 110 1 8.3 1.3




JAERI-M 91-05%6

)

B
-, 4
E 3
3 .
o e

e

WP =
& |
= ' L
E . s
oy 4 —=_]
P 0
Y, B AT
= Tt
§ 10"

1

:o‘ 1 3 4 ‘7"102 f: J 4 "";QJ 2 - ‘bi?l;o‘ 1 4 I;os F 3 4Bk ‘105

BEEE LEX

mE 1) coRicsid HHREL L A, TENATTIC S BRRL =7 IEARE I

1,85 X 10" N
( GRS B SR | ERUCBRELT A

{#E 0 Meagt = SIS OAYWER T BB ICIE, T GoodmanfEliiic & b BREHRIUREE
EEL TRV S
e ) BEAUSITAML RS, JORERHTEL

P11 B BEHENER (SNB1E)

o

! !
&

§ :

e 2

e’ \_\_‘;

X .

ﬁ ! T

= ' 4

g =

;e S

Y} 1 .--""--..

5 T~ |

g 10‘ I 1
; T ~t
: F) ] }l F 3 ¥ 1 il : F : saTe

- 4 2 4 3 4 [ . 4 r
1ot 12 10° 104 100 10t
HEME L B

B 1) c OBkl AEERL - 2 IR E L ENAETI & AERE L - s

.70 % 10* Vet e f
G T e PR TR S

e 2 WEEMOEIHMMER T 2IEAITHEL [ GondmantflSkic & b BETIENEEE
BEELTHWA I &
B 3 EEAMCERA LB, ONERETEN.

fHL -0 BEHEARRED (SUS3I6)



