United States
Nuclear Regulatory Commission

Briefing for Commissioner Merrifield
on
DOE MHTGR
and
GT-MHR

T.L. King
April 19, 2001




Background

Beginning in 1986, NRC conducted a preapplication review of a DOE
sponsored modular HTGR design (MHTGR)

The review objectives were to:
— identify key safety, research and licensing issues

— provide feedback to DOE on the potential licensability of the
design

Scope of review included:
— conceptual design and safety analysis
— preliminary PRA
— regulations

Draft preapplication SER (PSER) issued in March 1989 (NUREG-
1338)

DOE canceled the program in 1996. No final NUREG was issued.




MHTGR_CONCEPT

DESIGNERS - GA TEcHNoLOGIES/S&W/BECHTEL/CE/GE. .

350 MwT (137 MweE), MODULAR DESIGN, WITH REACTOR VESSEL AND
STEAM GENERATOR LOCATED BELOW GRADE.

STEEL REACTOR VESSEL.
EXTERNAL STEAM GENERATOR.
TRISO COATED FUEL PARTICLES SIMILAR TO FSV,

ANNULAR COPE DESIGN WITH PRISMATIC FUEL BLOCKS SIMILAR TO
FSV.

ONE LOOP PER MODULE.

ONE TURBINE-GENERATOR PER 2 MODULES.

NO CONTAINMENT OR CONFINEMENT BUILDING.

PASS1VE DECAY HEAT REMOVAL AND SHUTDOWN SYSTEMS
NON-SAFETY GRADE BOP,

L0 YEAR MODULE LIFETIME.



FIGURE 1.1

USA MODULAR HTGR -- 350 MW(t)

T e

" :
-1 _CONTROL ROD
~[C_]:| pRwves

. IimaN
REACTOR | :CIRCULATOR
VESSEL i -MOTOR
REACTOR
CAVITY | | MAIN HELIUM
COOLING _ ]| CIRCULATOR
SYSTEM (RCCS)_| .

SHUTDOWN 2, W ssnsoss; pucT
HEAT . Y .
EXCHANGER | | :
T L SUPERHEATED
SHUTDOWN | 1 STEAM
CIRCULATOR _ _
SHUTDOWN  { g _ 11 steam
4 GENERATOR )
CIRCULATOR | I GENERS
MOTOR : j
- STEAM f
| GENERATOR H
. .
)&
- FEEDWATER :
§
{



-
w
-t
b
- =
< O
<=2
= A"R.b
ONU
[& Jeedl an |
e Vo cqa- 'onu .-5-01-1‘04.
v-”cu“ nu---o-oco”-.-.... . N o..-u..u-...ﬁ
—] e e e Mv --‘A
O | uw.
11 ot
L] .!
= S
e
1 1 1 --..
U 1t
)|
A . e ® oy vbu * 6 yae o '¢r|}- * .-"nln

ST I M N TR TR 7

JEN |

ﬂ/////A

!

COOLING
PANELS

INSULATED

AIR INLET
OUTLET
OUCTS

cooling

Passive air



e

MHTGR Key Issues

Source Term:

— proposed mechanistic source term for siting and
containment evaluation

— fuel quality was central issue

Containment:
— confinement proposed by DOE

EP:
— EPZ = site boundary proposed

Design/?a/sis.AGeideﬂ |
_=~"Trequency criteria proposed

SECY-93-092 proposed criteria for their resolution—
—  SRM of July 30, 1993, proﬂdedgﬂ@uce to the staff
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Current GA Design - GT-MHR

Evolution of the MHTGR design:
— larger size - 600 Mwt
— TRISO - UQ, fuel W L b
— in-line Helium turbine - al
— development funded by DOE for Pu disposition

GA is pursuing a commercialization program

Preapplication interactions with NRC requested




INTERNATIONAL GT-MHR PROGRAM

* Design, construct and
operate a prototype GT-
MHR module by 2009 at
Tomsk, Russia

- Design, construct, and
license a GT-MHR Pu
fuel fabrication facility
in Russia

« Operate first 4-module
GT-MHR by 2015 with a
250 kg plutonium/
year/module disposition
rate

....Fuel contains Pu only
......No fertile component

Reactor equipment
maintenance and
repair building

Crane central room

Electrical-technical

Power
conversion
system

Positioner Refueling  Reactor
machine  auxiliary
huilding

cavity
cooling
system

Reactor

Reactor containment building

620 GENERAL ATOMICS




POSSIBLE DECAY HEAT REMOVAL PATHS WHEN NORMAL
POWER CONVERSION SYSTEM IS UNAVAILABLE

Relief

Valve
Air Blast A A ‘—Dl
Heat Exchanger &

Surge

Tank Natural Draft,
Air Cooled

Passive System

Reactor

Cavity
Shutdown Cooling
Cooling System System
Heat Exchanger Panels
and Circulator :
A) Active Shutdown B) Passive Reactor Cavity C) Passive Radiation
Cooling Sy stem Cooling System and Conduction of
Afterheat to Silo
Containment
. . . DEFENSE-IN-DEPTH BUTTRESSED BY (Beyond Design
INHERENT CHARACTERISTICS Basis Event)

‘i‘ GENERAL ATOMICS

L-266(2)
7-28-94



ANNULAR REACTOR CORE LIMITS FUEL
TEMPERATURE DURING ACCIDENTS

=l

REPLACEABLE CENTRAL
& SIDE REFLECTORS

36 X OPERATING
CONTROL RODS

CORE BARREL BORATED PINS (TYP)

REFUELING
PENETRATIONS

ACTIVE CORE
102 COLUMNS
10 BLOCKS HIGH

—12 X START-UP
CONTROL RODS

PERMANENT
SIDE
REFLECTOR

18 X RESERVE
SHUTDOWN
CHANNELS

. »  ANNULAR CORE USES EXISTING TECHNOLOGY

oﬁ& GENERAL ATOMICS

L-199(10)
6-9-95




COMMERCIAL PROGRAM FOLLOWS
INTERNATIONAL PROGRAM
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