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The preliminary design of the helium cooling system
for the dual-functional lithium lead test blanket module for ITER
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(Institute of Plasma Physics, Chinese Academy of Sciences, Hefei of Anhui Prov. 230031, China)

Abstract: The helium cooling system is an important ancillary system of the dual-func-
tional lithium lead test blanket module (DFLL-TBM) for ITER. Based on thermal hy-
draulic conditions, safety and space requirements for ITER, the function analysis and
the design principles, the preliminary design and the components’ arrangement of the
helium cooling system are proposed for DFLL-TBM. The features of the system is that
the equipment specification has wide margin for DLL -TBM and SLL-TBM test, i e.
dual function, and that both helium loops share pressure control unit and helium coolant
purification sub-system, and that bypass design can adjust outlet temperature of helium
for the DFLL-TBM and the thermal exchanger.
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Table 1
cooling system of DFLL-TBM

Design parameters for helium

DLL SLL

He LiPb He

TR EE/
(MW/m?)

Py T BB A/
(MW/ m?)

0.3 0.3 0.3

0.78 0.78 0.78

B/ (MW) 0.70 0.21 0.89

AR TBM
BB (/1) /°C

R E S/
MPa

BERRR RS/
(kg/s)

ZRALHER/
(ITER %k ¥ B )

kP B
i OBREGE/d)H/C

340/420  480/700  340/420

K 25k K

35/43 340/420,35/70 35/70
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Flow diagram of the helium auxiliary systems
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Table 2 Reference dimension of the He loop main

components ( Dimension not including thermal insulator)

s B BE#%/m KB /m
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L)) 2 1 1.4
Rt 2% 2 0.3 1.5
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Fig. 2 Arrangement of the helium coolant

loops in TCWS vault
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