JAERI-Tech

mim LA (HTTR)D
Eﬁbbﬂlb\mu@*ﬁﬁ‘j

I FHES - PEPIEM - BRI - A R MG
R - B

BHERFODHARMA
Japan Atomic Energy Research Institute




AL FE— i, BEREFAFEFHSACE CATILTVWAHERSETY,

ATFOMEHYIE, OFREFHFEFTFEIEHFRNEERE (TA0-11 KA ELH
WA BT, BHLEBLIKESW, B8, JoBrCHEEREARFIAHFEN v 57—
(F319-11 BB EE AN AR T HURHRR) TRECLAEENMAZBIL - T
BhEd.

This report is issued irregularly.
Inquiries about availability of the reports shculd be addressed to Research
Information Division, Department of Intellectual Resources, Japan Atomic Fnergy

Research Institute, Tokai-mura, Naka-gun, Ibaraki-ken 319-11, Japan.

© Japan Atomic Energy Research Institute, 1897

REERT HARTAGREMF
&l Bl WRTUEXT-ER




bt ek b R T L 4 R B B

JAERI—Tech 97055

win LR EE (HTTR) DRMEEF LS 0B

B AR TR BT RBERT Fo B IR L2 S BRET Se AR PR R £0
WF #E - EH-BR EE
A Z-R FIEL - HHR Bk
EE R

(19974 10 A 6 H 1)

BB TH#RIRFEA (HTTR) ORMHRBUEDOMERUFELIES 20 E CRET SR
ERBERAAFOLOLASIIT 22 L2 Bl s L AR 0BRSS, b SR ES
DREFTEAT 272 BHERIED 72, BEETa AR vy v 7)) Y 7T 55V vik s LB
TMARR OB T 287 PR ERGHT 2 - AERE T L2 O LVWESEEY At
PI3TRLEBEEELT S BRI L,

Kigeth o, FUvEE UEBEZBRFRZHRATAZ LI DH0OGWIL &0 ) Bk
RS ER T A RM L2157, I, —HEBRE T8 FERWBE I LT hARE
DBV E T ETE BB S 5 A %300 518 F AIER LIPLER I H%E % 7.1W/
em? ITRECLTY, EFFHOSHMBESOCEERTE 2 BB L 5157, FsHFEL
(12887 7 L0F0) T, BER T ERCRPETROBRAMEY. 2N ZAHTTR O
2UBER LS T THATES, ThE THRED 7 A HHBEND 5 4 Tho 2R
eSS Z L LTHETE 270 BERBERMTEL 7 7 AR TEHATE 5,
PREMBBERE 12, S E COEBEMBIBEF AFORIL A% TH 25, FLTYL I EBER
CEFIFH DS HMRECE L CiE LR 5, _ _

—J FOENEEORMAIC X ZIPOCERBOERE FIET 270008 L LT, i
WAV REYAH T RBEE CHVARMEYEE LAY REICT 5 2 & R U EMERE
Ty O IE0HVHEE (58 2R 7 ARORRRAERRT 2 2 L&
A CHBIEHELPE Lo,

BB B LERO 7 OER LYV E LRERRER, RRBRE D 3 b
FEEESHE AV RS Db A RSRE L VESTH) SRS ORRE T2 7
HOWEBRILETH S,

KEERFSERT | T 311-183  KEERKBECHH B EETH3H 3607
=IEETE B



JAERI—Tech 97—055

High-Performance Core Concept Study for
High Temperature Engineering Test Reactor
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Tetsuo NAKATA* and Takashi WATANABE*
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Oarai Research Establishment
Japan Atomic Energy Research Institute
Oarai-machi, Higashiibaraki-gun, Ibaraki-ken

(Received October 6, 1997)

A study of the high-performance core concept was carried out for the High
Temperature Engineering Test Reactor (HTTR) from the viewpoint of nuclear
and thermal-hydraulics design. The high-performance core should have high
irradiation test capability and provide a framework for extrapolating to ad-
vanced future HTGRs. New ideas, namely, the axial shuffling of the fuel
blocks and use of monolithic fuel compacts are introduced to achieve the high
core performances.

It was shown that a high fuel burnup of about 90 GWd/t can be achieved
by an application of the axial shuffling of fuel blocks. Furthermore, high
reactor outlet gas temperature of 950C can be realized by the monolithic fuel
compact even if the core-averaged power density is increased to 7.1 W/cm® by
reduction of the number of fuel columns from 30 te 13. The maximum values
for fast and thermal neutron fluxes will be increased by about 2.2 and 1.5
times for the irradiation test core (12-fuel-column core). The irradiation test
region is extended by reduction of the number of fuel columns and control rod
columns by a factor of 2.7.

The effective core coolant flow rate is decreased by increase in the core
pressure drop caused by fewer fuel columns. However, the necessary flow rate
is maintained by introduction of carbon/carbon composite for control rod claddings

* Kawasaki Heavy Industries, Ltd.
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and key mechanism for neutron shielding blocks over the top reflector. Cool-
ing of the control rods becomes unnecessary by use of high-temperature-
resistant carbon/carbon composite for the claddings. The key mechanism re-
duces the ineffective coolant flow between fuel columns.

A research and development program is needed to validate the new ideas:
axial shuffling, monolithic fuel compact and carbon/carbon composite for the

control rod cladding.

Keywords: HTTR, High Temperature Engineering Test Reactor, HTGR, Core
Design, Nuclear Design, Monolithic Fuel Compact, DELIGHT, CITA
TION-1000VP, TEMDIM, FLOWNET, Pin-in-Block Fuel, Axial Fuel
Shuffling, Neutron Irradiation Test, High Burnup.
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Table 1 HTTR & HTTR-2OQEAR{THE RO tHER
BTIE HTTR HTTR-2
B (MWD 30 30
BEH AL AL
s R (°C) 850/950 850/950
—RAHHIE N (MPa) 4 4
P
A — xR HAILTEEL
1ERY A D ILOENEIRB Y %6608 #532428
TR A VL EOMERRBEY #2008 #3608
Bin 1 FICLELGFHEARXHMBY 1108 #5908
 CHP) '
¥ H S L 30 12/113"
HHERE Ccm) 230 136
=T {cm) 290 290
PR R T A B E (MWImM ®) 3.1 7.7/7.1
BAEEFETE 2.2x10'27 7 (2x10' 7" 4.8x10'°"*
(E>0. 1MeV) (1/cm * -5) .
BABPHFH 8.3x10" 7" (7x10'%**" 12.1X10"°""
(E<2. 38eV} (1/cm >. 8)
R Bk BB B (GWA) 22 90
E 8% kPa) 9/7 49/--
75 REEERY 12 1 (i)
FHo S IRREE (wi%h) 6 12 (ERE#HD
e = BRELE — (kB O N b
il 4
#ERE ) 7 =
A ENR AR () 9 6
wHEE Alloy800H S

* HTTR TIEHHEERASLTH =P RASLEFRHASTLE LERA,
= DHARIRZETFIBIHTORKIE,
e 3T TH A VAETIVEBHTOTO YV REREORKIE
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