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Design and Fabrication of HITR.-Reactor Pressure Vessel

Shoki TERADO, Yukio TACHIBANA, Kazuhiko KUNITOMI
and Yoshio FUKAYA™
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Qarai Research Establishment
Japan Atomic Energy Research Institute

Qarai-machi, Higashiibaraki-gun, Ibaraki-ken

(Received July 1, 1996)

The High Temperature Engineering Test Reactor (HTTR) is under construction
at the Oarai Research Establishment, JAERI and planned to be critical at the
end of 1997. The HTTR is a High Temperature Gas-cooled Reactors (HTGRs) with
thermal output of 30MW, inlet coolant temperature of 395C, and outlet coolant
temperature of 850C at rated operation and 950 at high temperature test
operation.

2L4Cr—1Mo steel is chosen for the reactor pressure vessel of the HTTR because
its temperature reaches about 400C at normal operation. 244 Cr—1Mo steel has
higher creep rupture strength than Mn—Mo steel used for the reactor pressure
vessels of Light Water Reactors (LWRs). For the components of the HTIR reactor
pressure vessel subjected to low temperatures where creep deformation is
negligible, a design guideline based on Japanese structural design standard
for LWRs "Technical standards for LWR power plant components-Ministry of
International Trade and Industry Standard No.501" is utilized. On the other
hand, design of the compoments for high temperature application, where creep
behavior dominates, is conducted under newly determined high temperature
structural design guideline and design material data.

The fabrication of the HTTR reactor pressure vessel took about 23 months. It
was installed in a reactor containment vessel in August, 1994. After core
components had been installed in the reactor pressure vessel, pressure test of

the primary and secondary cooling system including the reactor pressure vessel
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AR ¥ @ B H BE Bl HE#E | F5E | ® B
Cc) (hr)

BHEHF | Pw < So 440. - 1.2 11.6
<PL+Pb> < 1.5% 440, - 1.2

FREE | PoPa™> < Sm 401. - 9.9 14.4 | Ks= 1.50
<Pm> < st 401, | 1.05E+05 9.6 14.1 Kt= 1.08

I, O, CPL+PL +Pb+Pb"> &£ KsSa 401, - 9.9 21.7

(T) <PL+Ph> < KiSt 401. | 1.05E+05 9.6 15.3

MEGIRE | <Pm+Pm™> < 1.25m 40L. - 10.5 17.3 | Ks= 1.50
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| CPL+PL*+Pb+Pb"> £ 1.2KsSm 401, - 10.5 26.0
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BiE T (ti/tmi) S B 401, | 1.0TE+05 0.04 1,00 | B= 1.0

I! H! - -

m, (T)] T(tj/thpd < 1.0 401 1.07E+05 0.04 1.00

HLik e <Pm+Pm"> < Sm 515. - . 23.8 Smi=25u/3
<Pm> < 25R/3 515. | 1.50E+02 10.7 12.7 | Ks= 1.50

v CPL*PL +Pb+Pb"> £ KsSml/ 515. - 10.7 35,7 | Kt= 1.04

<PL+Pb> < 2KtSr/3 515. | 1.50E+02 10.7 13.2

AEIREE T (ti/tri) < Br 515. | 1.50E+02 0.29 1.00 | Br= 1.0

401. | 1.07E+05

Ic Hc - =

o, v, T(Lj/trbj) < 1.0 515. | 1.50E+02 0.22 1.00

(T 401. | 1.07E=05
<Pm+Pm"> < 0.95y 100. - 13.9 24.6

HEathse CPrePL*> < 1.355y 100. - 13.9 36.9
CPL+PL “+Ph+Pb’> < 1,355y 100. - 13.% 3.9

gr (1 (T) i, RBRENS sBEFOENERENRE 2 oBHREER 82 5HBRELTT.
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SR Y — TRIBGEROETE (2020  (FHERE - N

(1/2) Dcn®@EIE

Sk m B = FIFE
g AL t Td 2 (t/Td) | i *&
(kg,/mm*) e Chry Chr)
1A03 16. 74 403. 1. 05E+05 7. 10E+05 0. 296 C
1801 16. 74 4033, b. 44E+02 7. 108405 0. 062 C
1C01 16. 74 403. 3. 98E+01 7. 10E+05 0. 000 C
2A01 16.74 404. 6. 84E+02 6. 89E+05 0. 002 C
2B01 16.74 403. 8. 52E+01 7. 10E+05 0. 0600 C
A0 16.74 404. 1. 63E+01 6. 89E+05 0. 000 C
3801 16. 74 403. 6. 63E+01 7. 10E+05 0. 000 C
Dex=1% (Dendk=2 T (t/T d)k=0. 300 J

) BEOLSOEKIE, KDEBHTH D,
A:Sk=<P.L+P., +Pb+PV"+Q+Q*>
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