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Preiminary Sudy on Hdium Tur bomachine
for High Temperature Gascooled Reactor

CHEN Yi-hua, WANGJie, ZHANG Zuo-yi
(Ingtitute o Nudear Techndogy, Tsinghua University, Bejing 100084, China)

Abgract : In the high tenperature gas cooled reactor (HTGR) , gas turbine cycle is a new concept
in the fidld of nuclear power. It combines two techrmologies of HTGR and gas turbine cycle , which
represent the date-of-the-art techmologies of nuclear power and foss| fuel generation regectively.
This gpproach is expected to inprove sfety and ecorony of nuclear power plant ggnificantly. S it
is apotentia scheme with conpetitiveness. The heat-recuperated cycle isthe main sreamd gastur
bine cycle. In thiscycle, the work mediumis hdium, which is very different from the air , © that
the design features of the helium turbomachine and combusgtion gas turbomachine are different. The
pgper shows the basc desgn cond deration for the heat-recuperated cycle aswell as helium turbomar
chine and highlights its main desgn features conpared with combustion gas turbomachine.

Key wor ds: high temperature gas-oooled reactor ; heet-recuperated cycle; gas turbine; helium tur-
bomechine
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1
Table 1 Comparison between helium turbomachine and gas tur bine
/ / /
MW (r-min™ Y / /
/mm  /mm MW %
GFMHR 286 850 3600 14 1 1684 109.2 0.51 0.33 169 136 89.8
1661 9.1 043 0.31
19 1 1372 660 073 037 170 139 883
1372 660 05 0.35
226 1288 3000 1 1 1707 170.2 0.44 1.9 565  90.9
1783 208.3 0.64 183
GIMS001F 18 1 2515 508.0 0.53 0.25 15 259 89
2017 1930 0.27 0.3
3 1 2819 1981 026 140 485 90

3251 520.7 076 1.30
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Table2 Primary design approach o helium turbomachine for 200 MW HT GR heatrecuperated cycle
10 18 13
1 1 1
(mm) 950 950 800 800 910 910
(mm) 75 100 32 K7) 42 42
(9 314.2 318.9 261.4 261.4 299.1 299.1
14 19.5 0 0 0 0
20 24 32 23.5 31 22.5
0.43 0.57 0.40 0.30 0.37 0.29
1.89 184 0.36 0.30 0.38 0.30
2.54 1.66 1.64
(MW) 187.8 4.7 42.8
(%) 9.0 88.9 89.0
1 2
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