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In accordance with the basic policy of effectively using nuclear fuel resources, the FBR cycle, one of
the most possible fuel cycle in the future, will be adapted after plu-thermal program by LWR in Japanese

nuclear cycle plan.
In this paper, a case study of technical investigation of HTGR fuel cycle based on HTGR fuel cycle

proposed to adapt to Japanese nuclear fuel cycle plan were carried out from the viewpoint of effective
utilization of uranium, fabrication technologies of MOX fuel, reprocessing technologies, amount of

interim storage of HTGR fuel and graphite waste. As a result, the fuel cycle for HTGR is expected to be

possible technically.
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Fig.2.1 Coated fuel particle and fuel element for HTGR
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Table3.1 Scenarios for treatment of spent fuel

Scenariol Spent fuel is reprocessed after being stored for an appropriate period of time. In the
meantime, FBRs are developed as a promising technical option, and are made

available for use, accordingly.

Scenario2 Spent fuel is reprocessed, and the spent fuel exceeding the life-long capacity of the

reprocessing plant is directly disposed of.

Scenario 3 Spent fuel is directly disposed of.

Scenario4 Spent fuel is stored for the time being. The decision to reprocess it or dispose of it is

made at a later date.

Table3.2 Scenarios VHTR fuel cycle

Period Fuel Spent fuel
I 2030-2049 U0, Transitional storage
I 2050-2089 U0, UQO; reprocessing
m 2090-2149 uo, UO, and MOX
MOX reprocessing
v 2150- MOX MOX reprocessing
40 -
30 VHTRs will be UO,-VHTR will be replaced to
2090. MOX-VHTR by 2150,
30 | ‘\\\\;ES;;
o
|_
I
>
G
© 20 |
8
g UO,-VHTR MOX-VHTR
=
10 |
0
2000 2030 2060 2090 2120 2150

Year

Fig.3.1 Operated plan of VHTR fuel system for H, production
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First stage (2030 — 2049)

Manufacturing factory
v | of MOX fuel
Natural o d MOX
atural uranium is use LWR ﬁ
VHTR type : UO,-VHTR
P 2 % ’ Reprocessing factory
On site intermediate storage

Uo,

LWR | | Intermediate storage

uo,

Uranium —> Manufacturing factory VHIR —> | Intermediate storage

by mining of UO, fuel

a
—>

Fig.3.2 Schematic diagram of VHTR fuel cycle at first stage

Second stage (2050 — 2089)

Manufacturing factory
K of MOX fuel

On site intermediate storage of VHTR FBR ﬁ
spent fuel is reprocessed. . ’ Reprocessing factory |4
uo,

LWR |[=> | Intermediate storage

%

Uranium Manufacturing factory vo,
o => C—>| VHTR [ | Intermediate storage
by mining of UO, fuel

Fig.3.3 Schematic diagram of VHTR fuel cycle at second stage
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Third stage (2090 — 2149)

MOX
MOX is used in MOX-VHTR. VHTR

Manufacturing factory
@ of MOX fuel

FBR ﬁ

| Reprocessing factory | <=
Uo,

LWR |—> | Intermediate storage

uo,

Uranium —> Manufacturing factory —>| vaTR = | Intermediate storage

by mining of UO, fuel

Fig.3.4 Schematic diagram of VHTR fuel cycle at third stage

Fourth stage (2150- )

MOX

VHTR Manufacturing factory

of MOX fuel

m Reprocessing factory

* A part of the MOX fuel from FBR is used as VHTR MOX fuel.

Fig.3.5 Schematic diagram of VHTR fuel cycle at fourth stage
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Table4.1 Composition of MOX fuel for HTGR

[8[02) MOX
Kernel UoO, (Pu, U)O,
Coated fuel particle Chemical deposition SiC or ZrC

Fuel compact

Carbon material (graphite powder + binder)

Fuel element

Fine-grained isotropic nuclear-grade graphite (IG-110, etc.)
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Fig.4.3 Flow diagram of the HTTR fuel production process
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Fig.4.4 Schematic diagram of reprocess system of VHTR spent fuel using PUREX method
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Fig.4.5 Schematic diagram of reprocess system of VHTR spent fuel

using advanced aqueous reprocessing process
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