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Environmentally Friendly Technology of Small
Nuclear Power Station for Production Electricity &
Desalinate Sea-Water for the Twenty-One Century
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Fig.(1): Shows the main application of the Helium Cooled High Temperature
Gas Cooled Reactor (HTGR), is to produce HP steam at 65 bar & 480 °C with

a 50 MW thermal heat output, beside the Helium is an inert gas that will not
become radioactive



MAIN APPLICATIONS STGR for Electricity,
Drinking-Water & Airconditioning To local power

grid or heavy
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Multi Effect Sea-water Distillation Units

Fig.(3): Size each unit — Length 62m, Width 22m
and Height 18m. Weight 1.8 tons.
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PLANT AREA REQUIRED

Power Plant Visualization
STGR TWIN SET POWER STATION

e
St —

STGR TWIN SET 2 X 40 MW — 200 METER X 150 METER X
STGR RWIN SET 2 X 20 MW — 150 METER X 100 METER (4) Jsa
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Proposal for the 5 x 20 MW Floating Modular STGR 20 Power Station for

Pure Ocean Water Plants
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STGR AND AIR-POLLUTION FREE CITIES WITH HYDROGEN
ECONOMY
Super Grid of the Future Integrates Superconducting
Transmission with H, and Electricity Energy Carriers

Hydrogen
Pump -station

The Zero-Emission Hydrogen Fuel Cell bus Amsterdam — The Netherlands
(6) J&



STGR USED PEBBLESFO
GAMMA RADIATL

Gamma Radiation against: ZIKA Virus, Bilharzia, Water blindness, Malaria etc.
Gamma Radiation for: Food Preservation - Agriculture — Medical — Diseases
and bacterial infections
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STGR 20

STGR-20
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Bed
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(PBR)

Fig.(8-a) Genera tor




TOP VIEW STGR MODEL

(CONTROL ROD AT SAME LOCATION AS IN REAL REACTOR)

CONTROL ROD
START/STOP

B GREEN LIGHT
- OPERATION

PEBBLE BE

Fig.(8-b):fuel pebble BED



THE PEBBLE WITH THORIUM KERNEL
Kernel with protection coating 0.5-0.7 mm.

Pebble
fuel element

/
f

Triple Isotropic [ 4

Layers - TRISO
coated particle

STGR FUEL PEBBLES

graphite mantle g0 ang breeding

material

LU0z 4 ThO2
or
UC + ThC

STGR THORIUM KERNEL

~1mm diameter of 10.500 in each Pebble

SIMPLE SAFE FUEL FOR A SIMPLE REACTOR. LOW COST

F19. (8-C) FUEL PLANT

NO PLANT-SHUTDOWN NEEDED FOR REFUELLING




HTR Fuel Cycle Options

LEU HTR
~ 4530 EU - U-238 Reference
Low Ezriched Uraninm
HEU/Th Germany/USA
=204 ETT 1970-1985
High Ezriched Uranium and Thorimm
MEUTh Present
1% EU u-238 Option”
Medinm (20% Eoriched Uraninm snd Thorinm)
Fuiure
PuTh Optionl
Pluroninm and mimor Aconides {e.g. Thorium])

T-133 from fast reactor breeder of therinm

Fissile Feritle

MA: minor actinides with long-lived half-life

Isotopes Flg . (8_d)



Protactinium-233

neutrons to continue the

Uranium-233 fissions,
releasing energy and

Protactinium-233 decays
uranium-233, an ideal fuel
t,, =27d

slowly over a month to

Thorium-233 decays

quickly to
protactinium-233

t,, =22.3min

release the energy of

It is impossible to
thorium all at once,

Thorium-232

Fig. (8-e): Thorium fuel cycle
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Fig.(8-f): lllustration “Actinides in Core of Nuclear
Breeders for U-238 or Th-232 Reactors




Aliaiy ud€s Al dgall Ao a8 o) g8 ¥ Al LaS
300 (A Bgall 49l chelall sl Laglgih
rlal Y g Al A4yl Al o) dua - il gla
ABUall 48 gal) ANS o) Lguda pdi All g - Ay Suad) () £
Joad Al Jeal Jdo 4aK YY) Saadal) ciliy gl g 4 Al
ARl Bl o gl o) cdlelia sl L ol ¢S5 DUl
s sy .Enriched Uranium assiyssl quuads
b U7 6 A cuud STGR20 pseu sl Jolia i all
Slilia e Adday Al Le dua Ay Adasaal) Al e S
laaa & dalll jee @l by 33 gdae ciliay Acladl
clilay) lgia Mgl Yo Jglatl) daSaayg 5 say ddaw gia
(Greenhouse gas emission) 4udal < jad)
Aoy g il G Sall oSl s AU S Lgda
LAl pulia¥) B allal cuwall 5 %80



Aol chleliall (e Axilll) Alall LU aaa o) LS
9 sl a gl sl cleliay Lghi iy taa Aliid B piuall
Alal) clLlill) aaa ol Lale ¢ aadll aghg sly ¢S il
Gigasa 1000 8, sligS Abaa Jadd (e Axdll
Loy Lsiw cmSa jia dill 150 i aadll aladialy

Lgie el e 2000 (aas 4y i) ABUal) aladsiud






i1 . LLLL L} 1T Tyeroee

v

i -‘ -:3-.4 l'
£
*t

£r. <MYy

L AT




The 264 fuel
rods are bundied
with grids, and
the fuel
assembly is
equipped with
top and bottom
nozzles.

»

Pressurized
water reactor
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Fuel Assembly (17 x 17 type)

Approx. 4m

Weight: Approx. 700 Kg

<€ A cladding tube
contains about 400
pellets with both
ends plugged.
Those pellets are
fixed with springs.

Approx.
im
i
¥
< >
Approx.iam

A Uranium
powder is baked
into the pellet
form in a
cylindrical shape.
About five grams
of the pellet can
produce
electricity that
could support a
normal
household life for
six months.
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The STGR Is a good Plutonium-Burner
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« The future power generation for the digital
society Iin the twenty-one century will be
towards “Distributed Generation & Small High
Efficiency Power Units”.



