@ JAEA-Technology
: 2017-004

DOI:10.11484/jaea-technology-2017-004

REBIAEIRFOFIEEZSHICERN A
BARI >IN0 S OZRETERERS & TERERT

Confirmation of Feasibility of Fabrication Technology and Characterization of
High-packing Fraction Fuel Compact for HTGR

KEH Efc fEHE #F HER e KEKZ
Naoki MIZUTA, Shohei UETA, Jun AIHARA and Taiju SHIBATA

JRF AR FTERFT
=R RUFKSER - B BRAERE Y 5 —
ISR RIFRERFET 1 £ 3 >

Small-sized HTGR Research and Development Division

HTGR Hydrogen and Heat Application Research Center
Sector of Nuclear Science Research

March 2017

>
FT1
>
3
@
-
-
=2
S
09
\<

Japan Atomic Energy Agency | BARRTIMERRFALRS




ARV R — MIESIAFZERIFIE A A AR A FI R ERR FERAE 05 A E IS AT D RIS & T
ARLUR— b DOAF N EEHEFRIZRET 2 BWEDLEZ, Titd TIZBHWEDE TS,
B, AVR— hOEIT A AR A IIHIERE MR — L <— (http:/www.jaea.go.jp)
FVREFEESNLTVET,

FENZAFZERR TSN B AT S e B S psAE AT Zes s al SR R B AIF7E pk SR A% BRR
T 319-1195 K3k BRETER RVEAS K7 H 5 2 T4
ek 029-282-6387, Fax 029-282-5920, E-mail:ird-support@jaea.go.jp

This report is issued irregularly by Japan Atomic Energy Agency.

Inquiries about availability and/or copyright of this report should be addressed to
Institutional Repository Section,

Intellectual Resources Management and R&D Collaboration Department,

Japan Atomic Energy Agency.

2-4 Shirakata, Tokai-mura, Naka-gun, Ibaraki-ken 319-1195 Japan

Tel +81-29-282-6387, Fax +81-29-282-5920, E-mail:ird-support@jaea.go.jp

© Japan Atomic Energy Agency, 2017




JAEA-Technology 2017-004

PRRERLF OFERZ RO I @B A FRREE 2 37 - ORWEMRERR & MERERTAR

R P FEPHsE R IR R AR e M
A AN - BRIANITEE o F — NSRRI AAFRERR T 4 B 3

K EAC, FEE R MR ML SRE RZ

(20174 1 H 18 HH)

H AT IR FEBR FE RS O iRl T A 0P C db 2 il LB sEe  (HTTR) OBREHZIZE T
v A THEWE LIBERERL -2 VTR Y | R 2> R MR AR ERR - D FEIE
(WAL FEE) 1L 30% ThH D, EMEIET AFIZBW X, BEIOHEER Er b N
BRI O OB 7 KR A2 @O D LEN S D, AWIT, PR TR E @ 7 RE = v
R MZOWT, BYEBAN ORI (BEME) MR EVERBRH 21T o R R AL L D72 b D TH
%, WABRLT-FEIEER 383% & HAZ & LC, HTTR B 2237 K L ABEORIECREFREEORE =2
Yoy NEBUEL, REtORBAEMEZ R T D ECHEERREEB THDH, WERERRLT-© SiC 8
AR, BB 2 XY N OIEREIEE R T X OWREL 2 27 N NOBFBIRERRL 1 D ¥ — M & I E
LTz, T ORER, #mBRERR 70 SiC JEiE 1L HTTR #FlEREEIOfE L~ Th D 8x105
ERRREH DVIXENLLT & 720 | JEMEAEM BEIX HTTR #U D 4,900N % ERl>7-, £7-, &
Btz 27 M NIZB W CTHBEIRBRRL T 38— 120 LT D 2 & 2 iR L7, LU E O£ &
V. WRERRE Ry S ORUWERZ MR Lo, £io. RUESRME O 2R PIBIREDRL 7 DO VERE

FETHEBLHLNIT D720, HTTR RE a2 )7 s ORUWESEN S A ——a— K (00)
x#%7vz%#%ﬁﬁbk%ﬁﬁ$%ﬂﬂyﬂﬁh%@@b\&CEM@%E&UE%M%H
FEOWPE LM EIT o7z, ZORR, A——a— % 2BEEIC/HIT5 2E0OCHEE, /EkELY
HEIR T OC %O PAULERCBREL = o8y Ml a7 9 @R T L AEZ O X, IS EE R
m <720, SiC JEERE DOARIIZ S 7 23 DA 235 B ATz,

KUEHFFEBITE & o~ % — © T311-1393  ZRI IR BRA AR R ERT B FHET 4002



JAEA-Technology 2017-004

Confirmation of Feasibility of Fabrication Technology and Characterization of
High-packing Fraction Fuel Compact for HTGR

Naoki MIZUTA, Shohei UETA, Jun ATHARA and Taiju SHIBATA

Small-sized HTGR Research and Development Division,
HTGR Hydrogen and Heat Application Research Center,
Sector of Nuclear Science Research
Japan Atomic Energy Agency

Oarai-machi, Higashiibaraki-gun, Ibaraki-ken

(Received January 18, 2017)

High Temperature Engineering Test Reactor (HTTR) of Japan Atomic Energy Agency
(JAEA) is a High Temperature Gas-cooled Reactor (HTGR) and uses coated fuel particle (CFP)
by multi coatings of ceramic layers. Packing fraction of coated fuel particles (CFP) in a fuel
compact is about 30 percent. It is necessary to increase the packing fraction for commercial
HTGR to extend power density and lifetime of the fuel. This report describes the result on
confirmation of feasibility of fabrication technology and characterization of the high-packing
fraction fuel compact. In this study, fuel compacts were fabricated with CFP packing fraction
targeted at 33 percent by the same manufacturing condition of HTTR fuel compact. SiC-
defective fraction, compressive strength and internal CFP distribution of the compact,
important parameters to guarantee its integrity, were evaluated. As a result, the fuel compacts
showed as same level of SiC-defective fraction as that of HTTR first loading fuel, 8105, and
larger compressive strength than the HTTR fuel criteria, 4,900 N. In addition, a uniformity of
internal CFP distribution of the fuel compact was confirmed by ceramography. By the above
results, the feasibility of fabrication technology for the high-packing fraction fuel compact was
confirmed. Moreover, various high-packing fraction fuel compacts were fabricated by different
conditions with regards to overcoating (OC) and/or compact pressing from those of HTTR, and
they were characterized to reveal the influence of fabrication conditions. Consequently, it was
revealed that the compact fabricated by double-OC method and high temperature press

method tended to have high-dense matrix and low SiC-defective fraction.
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Fig. 1-1 Coated fuel particle (CFP) for HTTR

Fig. 1-2 Fuel compact for HTTR
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Fig. 1-3 Graphite sleeve for HTTR

Fig. 1-4 Graphite block for HTTR
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Table 2-1 Specification of fuel compact with high CFP packing fraction
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Table 2-2 Inspection results of fuel kernel and CFP
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Table 2-3 Fabrication conditions of fuel compact
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Fig. 2-1 Fabrication process of fuel compact for HTTR%
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Fig. 3-5 Cross section of fuel compact (normal OC & normal press, X37.5)

Fig. 3-6 Cross section of fuel compact (normal OC & normal Press, x400)
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Fig. 3-7 Cross section of fuel compact (normal OC & high temperature press, X37.5)

Fig. 3-8 Cross section of fuel compact (normal OC & high temperature press, x400)
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Fig. 3-9 Cross section of fuel compact (double OC & normal press, X37.5)

Fig. 3-10 Cross section of fuel compact (double OC & normal press, xX400)
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Fig. 3-12 Cross section of fuel compact (double OC & high temperature press, X400)
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