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(a3 2) Future of water—cooled reactors with RMWR

Confirmation of validities and accuracies of design

calculation results

(1) Reactor physics

- MOKX fuel criticality experiments
- Burn-up characteristics data (Experimental reactor)

(2) Thermal hydraulics

- Critical heat flux experiments for tight-lattice
- Core cooling experiments for accident conditions

(23 3) R&D plans for RMWR research

o ko] A ¥ A HEE
A%t AR e ¥ E4Y AY S
A& A A olot, YAz g
Hopol & B (O 3N} 2
o] MOX #d&ES A2t vl
22 gA= dgo] JAERI Y
TCA A|Adoj A AF =] Qict,
A% ALE B RS A
5t7] 2JeiA ARl Zhe AHujg
AA A= 2AM Qi 248
ZHo M= ulA] AR i3t AA

g% Aol +PHULH, ARRA]
=4 W7z A E AgE gt

DEIAWZIZ(HTGR)= AAA
A Akt WAsA] oo ¢bd
Aol oju] AF == 5 149 kA
A% oh et AT FHolubA
(T8 HojlA B el Zo] BE
3} AR AZ(200~600 MWt) T



To enlarge application field of ¢
nuclear heat by using superior |
characteristics of HTGR

Turbine

Heat exchanger vessel

vessel

\

HTGR (600MW1)
Gas-Turbine

Y= NFY RNz A7 - Y

Competitive economy
Modular-type reactor system

(200~600 MW1)

* High burn-up (100GWd/ton~)

Inherent safety
- Severe accident free

- Demonstrative safety

Various application

- Direct cycle of helium gas turbine

850 °C
6MPa i
splitting

- Pu burner
- Site close to demand area

(Thermal efficiency; ~50%)
- Hydrogen production by water

{28 4) R&D on high temperature gas—cooled reactor in Japan
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°
O Design of commercial
HTGR system

Industri
ndustries O Conceptual design &

\ of HTGR system

HTGR/Heat-Application
/ Production of Hydrogen)
HTGR/Gas-Turbine J

economical evaluation

- Safety test
* Fuel integrity test
O Establishment of

technological basis
for HTGRs

HTTR
Project
(JAERI)

O Upgrading of technology

O Design of commercial
HTGR system
O Conceptual design &

economical evaluation
of HTGR system

O Nuclear heat application
» HTTR hydrogen
production system

- Innovative technologies
for heat application

-1 2000

{38 5) HTTR project on HTGR/gas—turbine and HTGR/produc

tion of hydrogen.
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: of HTGR

e meemeenssenss UE9 NEY ANE A4 Y

iscal year

1998 ] 1999 § 2000

Item

2001

2002 | 2003 } 2004 | 2005 | 2006 | 2007

criticality

Yy

1. Establishment

Initial core

8econd core

T 1 | [ [r 1] T |
Reactor / 30MW / 850°C~950°C JOMW / 850°C
B ce test J J
2. Upgrading / Irradiation test
ofTGR | | | | T T 1T 1
N Safety ¥ iot ion and di ion test
technologies !test/ of nuclear heat application system|
| L“‘ﬁ”‘c‘fg;i‘r"’w 3. Innovative
soenttast e ) Development of high temperature super
rorage pool Pressuried vater and basic conductive and semi conductor materials. _etc.
coter ]
Reactor pressure vessel  containment vessel technologies
Thermal power 30MW
Outlet coolant temperature 850 °C/950 °C
Inlet coolant temperature 395 °C
Fuel Low enriched UO:2
Fuel element type Prismatic block
Direction of coolant flow Downward
Pressure vessel Steel

Number of cooling loop
Heat removal

Primary coolant pressure 4MPa
Containment type Steel containment
Plant life time 20 years

1
IHX and PWC (parallel loaded)
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{38 6) Outline of HTTR tests
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Hydrogen Production System

Steam Reforming with HTTR
(Natural gas and water)

CH,+H,0+ Nucl.— 3H,+CO
heat

“Design of hydrogen production *Close cycle test (500-H,/h)

system connected to HTTR

«Out—of—pile Test
Component Tests

HTGR Gas Turbine Power
Generation System (HTGR-GT)

Thermochemical IS Process

(Water splitting) Feasibility Study of HTGR-GT

<
H,0+Nho 1, +1/202  -Realization of high heat-
utilization—efficiency by
electricity generation and
heat utilization

{28 7> Outline of HTGR heat application in HTTR project

B £
t Major parameters
Accumulated Thermal output 100MW
Water Tank Core outlet temp. 233 C
ha é Core pressure 3 MPa
£ Core life 8 years
. % ! No. of fuel assembly 37
S‘e’?st:;m?net Fuel arrangement  square lattice
r&) Fuel uo,
&—“T T l_‘l— (4% enriched)
%’ ihh Fuel cladding Zry-4
‘ No. of CRDMs 21
Steam | ] Steam generator
Genarator _—] - steam flow rate 150t/h
Core o - temperature of steam 180 C
H o Diameter of containment 8.5m
Fo Height of containment 22m
Reactor o
Vessel 1

(12 9)o]= PSRDE Ap&3t
218 433 Aol TAEE o]

Ehid
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(38 8) Concept of PSRD
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Air Conditioning
& Hot-water Supply

Thermal Storage Tank

PSRD

Deep Underground

Main Cave

Sub Cave

Main Cave

Heat Supply System

Fresh Water Generation
Water Purification

@ @

Car tunnel

(32 9) Heat supply system with PSRD

29 wy ozt PSRDE k29| AR G7E 3% 9t}
o Age 13 Lé-7EA A4Z(RMWR)E
B AEFel  ALE AR ARSShe SAR
2A JAERIO|A AFQIAI} iﬁ"ﬁ °
JAERI:= @7 oljst PSRDY & d4E 33t i}, ©

A

O, 112

AN

2 LWR 71
SA RO 7Y

71 59 4 7p7] A ALE ¢+ & E}z 3l Aolgt & 4 9}
B3l 9lov), PSRDY B4 B wetA of dA2E 7HHP6}h gl
hE A QHA - AN EE 8 Eadt g A D HENe
33 R4 3% gk ES- PIFIR 31% Aoz ol
A7} Li(HTGR)% Kl

AEAM = vjefof dAte oA 7
E S8 ¥ kA A o

JAERI+=

wOpoll A 9]

HTGR 71& %4 !

H2 93l JA2AFZHTTRIE A
Astgio cq HTGRE ©]&3 4
A AL HEtn AE 71AH
R1) AN ATy TAlo] Qi

PSRD 74-S 918 JAERIE 1

7}1@4 Xﬁxﬂﬂ °JX}§ ; s
At 2 2] T AT ANEE

et 4 olefet AR
EAFe] A Abe) ARHES

7l 22 ulgo] AL el 9l

2000/12 - HAEAY - 57



