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HTTR Thermal Load Fluctuation Test
(Non-nuclear Heating Test)
— Confirmation of HTGR System Response against Temperature Transient—
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Fumitaka HOMMA, Hiroaki SAWAHATA,
Hiroyuki SATO*, Nariaki SAKABA+ and Shoji TAKADA

Department of HTTR, Oarai Research and Development Center,
Sector of Nuclear Science Research
Japan Atomic Energy Agency

Oarai-machi, Higashiibaraki-gun, Ibaraki-ken
(Received March 31, 2016)

A system analysis code is validated with the thermal-load fluctuation absorption test
with non-nuclear heating by using the High Temperature Engineering Test Reactor
(HTTR) to clarify the High Temperature Gas-cooled Reactor (HTGR) system response
against temperature transient. The thermal-load fluctuation test consists of the nuclear
heat supply tests (non-nuclear heating) and heat application system abnormal
simulating test (non-nuclear heating). The HTGR reactor response against temperature
transient is clarified in the nuclear heat supply test (non-nuclear heating). The
Intermediate Heat Exchanger (IHX) reactor response against temperature transient is
clarified in the heat application system abnormal simulating test (non-nuclear heating).
With the two HTTR non-nuclear heating tests, HTGR system response against

temperature transient is obtained.

Keywords: HTGR, Heat Application System, HTTR, System Analysis Code, RELAP5
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Fig.2.4  Helium flow pass in bottom of reactor pressure vessel
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Fig.2.5  Outline of HTTR main cooling system
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— Thermal load fluctuation test ‘ (temperature/pressure) transient

— Nuclear heat supply test With single operation mode

v/Non-nuclear heating test : Confirm reactor response characteristic against temperature transient
v’ Nuclear heating test: Demonstrate absorbing temperature transient

—{ Heat application system abnormal simulating test | with parallel operation mode

v/Non-nuclear heating test : Confirm IHX response characteristic against temperature transient
v/ Nuclear heating test : Demonstrate absorbing thermal (temperature/pressure) transient

Fig.3.1 Outline of HTTR test for HTGR coupling with heat application system
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Fig.4.1  Outline of nuclear heat supply test (non-nuclear heating)
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Fig.4.2 Results of nuclear heat supply test (non-nuclear heating)-1
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Fig.4.3 Results of nuclear heat supply test (non-nuclear heating)-2
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