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Il Status of Research and Development

on the Next Generation Reactors
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uheS FR 4|7 = U2 AAA B FAAE vzl kA SdeAE o] & Faslel, T
olal Az ot Ml G5 WAAA F& 219 A Z 7]7] (Active Component)&| 482 # 43
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D ZRAICH EXIE FR JHYCE IR

OMHTGR

Steel Reactor
Vessel H‘]

Annular
Reactor Core~..1 |

Control Rod Drive/
Refueling Penetrations

C%teﬂ.rn
~ Generator
Shutd Vi
Hezt ]'gl"xvtr;}ua.ngel"--L , essel
|
f 235
Shutdown ' ]
Cooling i Steam
Cireulator o - Generator
i Feedwater
Inlet
-MHTGR 78t otE
Ely = MHTGR
—Core Power Density —5.9kW/L
—Fuel —TRISO Coated Fuel
(UCO+ThO2)

~Triso Coating : Fission
Product Retention Barrier

Under 1600°C

—Reactor Trip

— Strong Negative Doppler
Feedback Coefficient

—Decay Heat Removal
« RHR

—Reactor Cavity Cooling
System with Vessel Surface
Heat Transfer

KEERBESE 1990. 9
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~A A} D u] T

General Atomics
2
- —g— EJ:
- 135MWe/Module
- 350MW th/Module
o 13pA 5
- o+¥ ! 6, 39MPa
- L% 1259/687C

+ 2345 (Steam)
- ot 1 17.3MPa
- 2E 11T
el g
Type : UCO+ThO2
(TRISO Coating)
FES 119.9%
(U-235)
A 2% (U/Th) :
1,726/2,346kg

» AR 27
- ¥0] 1 22m
- WA 16.5m
- 43F7] (First
Concrete to Fuel
Load) : 29 months

T4 F7] 1 18Months

3 = MHTGR
=ECCS -No ECCS
* Longterm Cooling —Same as RHR

—Development Target

—C.M Frequency =10°*/R. Y

—Radiobgical Dose Iimit
* Whole Body Dose =1 Rem

with Frequency of =107/
R.Y

—Inherent Low Power
Critical Capability

— Indefinite Ultimate Heat
Sink




OPIUS

Al t 2w
ABB- ATOM

-4 4
T
- 640MWe
- 2000MWth

v 12H4) 5
- oFd T 9MPa
- &3 1 290/260C

» 2 A E (Steam)

o

- ﬁi‘]
yp - ygoz2
X 13.5%
td ek 91,3TU
A 57 : 2dMonths
.47z 4]

- ¥9°] 1 45m

- WA 12m

- 97 I 26m

— A4 Z7] (First

@

o offt = ¢

R

Concrete to Fuel

_ ok :
_:_Ej .2561(\)45 * Load) : 39Months
~PIUS THuZ=0HH
) = PIUS "l -

(Conventional 600MWe PWR)

— Core Power Density
—=NSSS Configuration

—Pressure Vessel
—-RCP

—Density Lock

-72.3kW/L

—Pool Type Integral
Reactor with S5/G
Outside Pool

—Prestressed Concrete Vessel

— Centrifugal Pump with
Variable Speed Control

—Reactor Coolant and Pool
Water Interface

- 107kW /L

— Steel Vessel

— Centrifugal Pump with
Shaft Seal

—Reactor Trip

—High PPM Boron in Pool
Water through Density Lock

— Conventional Control Rod

~Decay Heat Removal
* RHR

*+ ECCS

» Longterm Cooling

—Natural Recirculation
Pool Cooling System

—Pool Water Inventory
(1 Week Ultimate Heat Sink)

— Additional Make-up
Beyond 1 Week

—Low Pressure Active
RHR

—High Pressure 5.1

— Accumulator

—RHR Recirculation with
Component, Cooling Water
Available

—Development Target

—C. M Frquency=10"°/R.Y

— Radiological Dose Limit

* Whole Body Dose = 1 Rem
with Frequency of
Z10"°/R. Y

— Inherent Reactor Trip

— 1 Week Ultimate Heat Sink

- 10-
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OHTR - 500

-4l 1 5o HRB (TRISO Coating)
ﬂlO - = - FEZ 8% (U-235)
[ P - 324‘-]1:’2 (I ) DZ_,1394kg
- .
- 550MWe T el
e - 1390M With e
H° =7 . 13 - o] I 32m
% ) - 7 26.5m
- ot®d 1 5.5MPa
4 _; - LE 266/723°C -7;1_*,-4_ 71 (Flrs)t Concrete
; i Fuel Load) : 63months
Sas 1 201 + 224 % (Steam)
DE] - 9+™ I 18MPa
6 O 3 - 2% 1525C
i
- ;:'\ ¥ '-'n,wb:::.-‘.-.»,x',-‘,"‘.".-,\:.‘ * ﬂoﬁ_i
I ———— - - Type : UCO+ThO2
1. Reactor core 6. Cooling water system
2. Steam/feedwater circuil 7. PCRV safety valve
3. Main heat sink 8. Reactor containment pressure relief system
4. Decay heat removal system 9. Exhaust air system
5. Liner cooling system 10. Ventilation stack

© Components supplied by emergency power

—-HTR —500 7HgZ=0t™
B 5 HTR ~ 500 1] 3
—Core Power Density -6.6kW/L
—Fuel —Triso Coated Fuel
(UCO-+Th02)
= Triso Coating : Fission Product
Retention Barrier Under 16007C
—Reactor Trip ~Reflector Rod+Incore Rod
—Decay Heat Removal
* RHR —Decay Heat Removal Sys. ~ Active RHR
+Liner Cooling Sys. (AC Power needed)
« ECCS —-No ECCS
* Longterm Cooling —Same as RHR

—~Development Target

—C. M Frequency=10"/R-Y

— Radiological Dose Limit

» Whole Body Dose=0. 045
Rem with Frequency of
Z2X10°/R.Y

— 10 hour Ultimate Heat Sink

AEERIBEH 1990.
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OAP-600

Air
rBaffle

A e W
A @
.
- 600MWe
- 1812MWth
1A%
- F# 15 5Mpa
- 2% ;378/312°C
« 2 214 & (Steam)
- of# 1 6.2Mpa

eHAR

- Type : UO2

- 555 .3.58%

- AR 61.02TU

- 23 F7) .
18Months

Azl 47

- ¥0°] 110.8m

-7 13.99m

—7A4AE 7] (First

Concrete to Fuel

—AP -600 ot

i - 2% 19780
C

Load) : 36Months

3} = AP — 600 ! =
{Conventional 600MWe PWR)
— Power Density -74 kW/L —107kW/L

—~Reactor Vessel

—-PZR
-RCP

—Three Loop Vessel in
Two Loop Configuration

-36.8m*
— Canned Motor Pump

-28,3m’

— Centrifugal Pump with Shaft
Sealed

—Reactor Trip

- Conventional Control Rod

— Conventional Control Rod

—Decay Heat Removal
+ RHR

«ECCS

* Longterm Cooling

—Full Pressure Natural
Circulation

-~ Full Pressure Core
Makeup Tank
— Accumulator

—IRWST

— Containment Vessel
Surface Heat Transfer
with Atmospheric Air Draft

—Low Pressure Active RHR

- High Pressure Sl

- Accumulator

—RHR Recirculation with
Component Cooling Water
Available

—Development Target

—~C.M Frequency=10%/R.Y

— Radiological Dose Limit
» Whole Body Dose= 25Rem
with Frequency of
Z10°/R.Y

—No Safety Dependence on
AC Power

— 3 Day Ultimate Heat Sink

REERBEIE 1990,



OSIR ooldown
Pressurizer —7H AR L vl Combustion o] B
gixaiiijc Engineering - Type :U02
S | - EE2% 13.3%
Contant vg - AR 02.2TU
Steam-— Pump - 390M We/Module ~ TA 7] : 24Months
Feedwater — Natural ~ 1000MW th/Module « 22 857
I I Circulation - o] :23.8m
Fhuidic + 155 o
86 ‘ y SG odes - 9+% 1 15.5MPa -HA L 5.8m
l l - £E :295/318C -2 4F7| (First
— Concrete to Fuel
J » 224 t
?FE Ly %E 2 OH%;SS;A”;Z Load) : 30 Months
1 Rlactlor l - &5 [ 298C
Core B
~SIR JHeFotH
- = ) aL
i B SIR (3% 3, 437)
—Power Density —55 kW/L —-96, 4 kW /L
—NSSS Configuration —Pool Type Integral Reactor —Loop Type

—RCP

— Steam Generator

— Canmned Pump Attached to
Reactor Vessel

—Once Through Type

— Centrifugal Pump with
Shaft Seal

—U Tube

—Reactor Trip

— Conventional Control Rod

— Conventional Control Rod

—Decay Heat Removal
* RHR

« ECCS

» Longterm Cooling

— Secondary Condensing System
(Full Pressure Natural
Recirculation Sys. %)

—Emergency Coolant
Injection System
(Reactor Vessel Water
Inventory—+ Suppression Tank
Water)

—Primary Containment
(Suppression tank)
Surface Heat Transfer

—Low Pressure Active RHR

~High Pressure SI

— Accumulator

—RHR Recirculation with
Component Cooling Water
Available

— Development Target

—C.M Frequency=10"*/R.Y
— Radiological Dose Limit
+ Whole Body Dose

=25Rem with F'requency
of £107°/R.Y

—No Safety Dependence on
AC Power

— 3 Day Ultimate Heat Sink

KEEERBESS 1990. 9



