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The Recent Trend of Research and Development on High Temperature

Gas-cooled Reactor
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Table 1. World high temperature gas-cooled
reactors.

Name of plant AVR Fort St. Vrain THTR
Owner Arbeitsge- Public Service { THTR-
meinshaft Co. of Association
Versuchs- Colorado
Reaktor
Gmb H
Designer | Arbeitsge- GA HRB
meinshaft Technologies | West Germany
BBC/Krupp U.S.A.
West Germany
Start of 1961 1968 1971
construction :
Critical 1966 1974 1983
Regular operation 1967 1981 1985
Output (MWt) 46 841 750
OQutput (MWe) 13.2 1 330 307.5
-Efficiency (%) 28.7 39.2 41
Burn up (MWd/t) 77 000 100 000 1.37(fifa)
Power dencity 2.2 6.3 6
(kW/1) )
Coz)lar)lt temp. (I,) 275 403 250
°C)
Coolant temp. 950 775 750
(Out) (°C)
Coolant pressure 10 49.5 40
(kg/cm?)
Core diameter (m) 3 5.9 3
Core height (m) 3 4.7 125 (m®)
Type of fuel Spherical Hexargonal Spherical
Type of reactor Steel vessel PCRV PCRV
vessel
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Fig. 1. Vertical section AVR reactor.

Table 2. Safety significance of HTGR Inherent features.

Inherent feature Relevant properties

Safety significance

Single phase

Helium Coolant Low stored energy content

No boiling, bubbles, liquid level or pump cavntatlon problems
Coolant injection system not required

No ambiguity of signal indicating presence of coolant
Reduced containment damage potential

Neutronically inert

No reactivity effects

Chemically inert

No fuel/helium chemical interaction, low primary
system radioactivity levels

. High heat capacity, low power density
Graphite core

Slow transient response
Time for prevention and mitigation of accident

Graphite cannot melt

Strength maintained to over 3 300°C

Ceramic material

Maintains integrity at very high temperature

Coated fuel particle
Multiple pressure vessls

Slow controlled release of volatile nuclides under
no cooling conditions
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KE omE T 2IFFsERRAhZE L2 B E LT, &N
KL FFLE L A 2GS (Gas-Cooled Reac-
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Fig. 2. Silo installation modular HTGR.
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Fig. 3. Fuel temperatures during pressurized de-
pressurized conduction cooldown.
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Fig. 5. Cross section of a modular unit with
steam generator (primary circuit).

\N? Y

—

FtLzzb o, TMIZB TS 1240 MW (e) DRNE/NEL
FERFBEHICESTELBLDLE LT, 2—HF—»Bn5b
DEFEODTHWBIRRTH 5.

—HEY 2T —RIER T AHEIZ KWU/Interatom $t®
BET, HEBMA? % Fig. 5 IORT. SOFOBNEN
& 200MW T, 4 E0REFFETCREREZHERL, RE
KT T AHEROBKB BT HOHETHS. 2o
AEYFE G, KEIOW L ER el BT 5. Fig.
6 I HIEREI B IR ORE O 2R L. R
AW B RN T, XTIUNRy FELDZOREIRED

Reactor under pressure

(@
1 500
N~
1000
/Core‘ center
5001 Corw

0

0.1 1 10 100h

Loss of pressure accident

T
15001-Drive out of all—= o
control roi -

S S
-

-
b

/’ Core center

Core surface

0
0.1 10 100h
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1. Centrifugal gas circulator. 2. Fresh fuel element and absorber element loading machine. 3. VGR-50 reactor.. 4. Device for checking
leak-tightness of fuel elements and extraction of absorbers. 5. Irradiator removal mechanism. 6. Irradiator. 7. Distribution mechanism. 8.
Absorber element release cylinder. 9. Pebble tubes. 10. Separation mechanism. 11. Selection and transport mechanism. 12. Reactor gas
collector. 13. Core. 14. Coaxial pipe. 15. Steam generator.

Fig. 7. Basic outline of combined power production and chemical plant with VGR-50 reactor.
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