Mini Atomeromauvek,

avagy
lehetnek-e atomerdmiuvek haztartasok részei?
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» Atomerémiivek egy csoportositasa (IAEA):
(megtermelt MWe: elektromos teljesitmény szerint)
Nagy atomreaktor: 700 MWe felett
Kozepes atomreaktor: 300 — 700 MWe
Kis atomreaktorok: 300 MWe alatt
Mini atomreaktorok: 60 MWe alatt

» Kis és mini atomreaktorok alapjellemz6i:
Kisebb teljesitménytiek, mint nagyobb tarsaik
Fizikailag kisebb helyet foglal
Felépitésiik, szerkezetiik, dizajnjuk sokkal egyszertibb
Kevesebb flitbanyagot hasznalnak
Konnyebben kontrollalhatok
Védelmi- és hiitési mechanizmusuk egyszeritibb
Epitési- és bekeriilési koltségeik kevesebbek mint a nagy atomerémiiveké



Az elsO minl atomeromiuvek — 1.

O

* 1962: MP-3A — ,Nuke vagy Nukey” — amerikai dizajn
o McMurdo Sound (Antarktisz)
o 11 MWt ho6-, 1,5 MWe elektromos teljesitmény

o 10 évig mukodott
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Az elsO mini atomeroOmuvek — 2.

O

* 1962, Big Rock Point — Michigan, USA
©67MWe




Az els6 mini atomeréomuvek — 3.

O

» KLT-40, KLT — 40S, KLT-40M — szovjet, orosz
fejlesztés
Nyomottvizes mini atomreaktor

Tengeri nuklearis reaktor dizajn, jégtoro flottahoz
150 MWt, 35 MWe,
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Mini atomerémiivek a vilagban

__-©>

35 MWe PWR OKBM, Russia

300 MWe PWR Atomenergoproekt, Russia

27 MWe PWR CNEA & INVAP, Argentina

200 MWt PWR INET, China

100-335 MWe PWR Westinghouse-ed, international
125 MWwe Babcock & Wilcox, USA

330 MWt KAERI, South Korea

45 MWe NuScale Power, USA

30-100 MWe JAERI, Japan

2x%250 MWt INET & Huaneng, China

200 Mwit Eskom, South Africa

285 MWe General Atomics (USA), Minatom (Russia)
300 MWe RDIPE, Russia

100 MWe Rosatom/En+, Russia
100 MWe . ITHMSO, Japan-Russia-USA




Alkalmazasi teruletek:
1. Viz1 mini atomeromuvek
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1. Viz alatti mini atomeromivek:

. Tengerfenéken all6 mini atomerdémiivek:
«  Elso6 otletek:
~  FLEXBLUE - Francia fejl

Minden egyben: reakto

100 m hosszu, 14
50 — 250 MWe
60 — 100 m mél
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1. Viz alatti mini atomeromivek:

Tengeralatti mozgd atomerdmiivek - Atomtengeralattjarok

- USS Nautilus, (SSN-571):
1951 = kongresszusi dontés: Epiiljon atommeghajtast
tengeralattjar6 a hadsereg szamara!

1955 . Januar 17., 11:00 > els6 tengeri ut
,Uton vagyunk, nuklearis meghajtassal!”
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1. Viz1 mini atomeromuvek

Atomtengeralattjarok:

Snorkel outlet for stale air and

The aft (near the stern) di\:’ing intake for fresh air.(Snorkelisa
h.ydmplane tilts u.p'when diving and German word meaning someone
tilts down when rising. who snores—it makes that kind of

This unit makes compressed air to
blow sea water out of the ballast
tanks when the sub wants to surface,

l —— upper rudder .
' steam pipes are telescopic

and can be made

taller to poke

above the water

missile hatches

lower rudder

A sub is double-skinned, having a
strong, inner pressure-hull to
protect the crew and equipment
and an outer streamlined casing.
The ballast tanks are in between.
constant supply of heat t&'k
inside the boiler. The steam
produced flows over the turbines,
turning them round. Since nuclear
reactors last for several years, it
isn’t necessary to surface frequently

missile tubes

An air conditioner keeps the air to refuel. bunk deck

fresh. It removes the harmful carbon mess deck
dioxide breathed out by the crew i

and adds oxygen to the air when A Polaris missile, computerized to A SINS (submarine inertial
needed. Splitting one litre of sea hit its target, can travel 4500 km. navigation system) uses gyroscopes
water into oxygen and hydrogen Asstream of hot gas m"d cooling and a computer to plot the sub’s
provides enough oxygen for the water forces the missile from the position. It is more adaptable and
crew for about one hour. tube and out of the water. There, .

easier to use than the old way of
plotting location by magnetic
compass and by surfacing to take
land or star sightings.

its rocket engine takes over.
The total warhead of 16 Polaris
missiles is equal to the power of
all the high explosive bombs
dropped in World War IL

A nuclear submarine coming home flys a long,
white pennant to signal the end of its mission.

sound!) There are two periscopes, one for

‘ high-power search and another for
All these masts radio attack. Nuclear subs usually use
periscopes at the beginning and

the end of a voyage.

The forward diving hydroplane tilts
down to dive and up to rise. [t

acts like a horizontal rudder—the
water flowing over it turns the sub’s
bow down or up.

torpedo room bunks

torpedoes

torpedo tube entrance

torpedo bow caps

47
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> Vizen Gsz6 mini atomerdmivek:

. Atommeghajtast hajok (repiilégép hordozok, hadihajok
jégtorok, szallitok)
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Mobil, szallithat6, konnyen mobilizalhatok:

Ehvvaninaviny by




5. Nuklearis auto:

Ford Nucleon,
Nuklearis meghajtasu auto dizajn Cadillae, Térium meghajtdsii auté dizajn
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5. Hazi mini nuklearis eré6muvek:

1.

)

NuScale — Oregon, USA, Nu Scale LLC

Modularis, relative nem draga, természeténél fogva b1ztonsagos
megszaladas-biztos atomer6mi dizajn

160 MWt, 45 MWe, 28% hatésfok |
18 x 3 [m x m] hengeres alakt -
Konnytivizes reaktor tipus

Teherauton, vonaton szallithat6
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5. Hazi mini nuklearis eré6muvek:

Toshiba 4S — Super Safe Small Simple by CRIEPI Japan
Modularis, relative nem draga, természeténél fogva biztonsagos,

megszaladas-biztos atomerémii dizajn
10 MWe, (50 MWe tervezés alatt)

22 x 16 X 11 [m X m X m] hengeres alak
30 m-rel a foldfelszin ala épiilhet.
Gyorsneutron reaktor

Folyékonyfém (folyékony natrium

30 évre tervezve

o

Toshiba 10RTW mini

underground nuclear
reactor

o steam generator
secondary sodium cycle

coniral rod. Drops for shut
down.

heat exchanger

fuel assemblies

electro magne tic pumips

steel reflectors hounce hack
newirons. Rise in course of 30
year life. Drop below core for

shut down.

sodium coalant.
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5. Hazi mini nuklearis ero6muvek:
3. Hyperion, Santa Fe, New Mexico, USA

megszaladas-biztos atomer6mi dizajn

HYPERION POWER FalLITY CONCERT e —— e

SOUTHWEST rSOWETRC S |5 P
By e i T - i i i

il e

The Hyperion Power Module (shown in the
lower right inset) is a compact mini-nuclear
reactor. It is fueled by uranium nitride pellets
that are placed inside fuel rods. The rods are
bundied together into fuel assemblies to form
the reactor's core. A liguid metal coolant located
outside the rods absorbs heat and transfers it to
an intermediate heat exchanger. From thera, the
heat is transferred to a steam generator.
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«  Modularis, relative nem draga, természeténél fogva biztonsagos,

gridl, mine, factory,
or military base.

~ 70 MWt, 25 MWe Condenser  Turbine Generator  Gannection o lovl

porator
Pre-Heater

Reactor Vault

Control Rods
~ Shut Down Rods
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5. Hazi mini nuklearis ero6muvek:
1. Egyéb

Upper H
Reactor Cootant Pressurizer
Pump (1 of 8) Ramginn TWO LITTLE NUKES
Both instalad Lm:lumnl.niﬂw
din e Einr=and
Steam Generator safety—in different ways.
SteEam Oubled Pipe
(1 of 8) B g scus | s
A convantaonal A sodium cooked
wlar -coshed sl [l
reacior. its roms M yeam
i amal h il Farfu
Helical Coil L h'::aw-q n n::u-r-n -1-|1I.|:-'."h
Steam Generators st Sy
(1 of 8] ]
D)
oD How it works Haaw it works
" The waier is boih cool- threugh the cone 3. A sieal reflector 1 8 heat sxchanger 4
ant mnd “moderaior”; it It than hsats tubes 4 bounces back dorring lis hoat

Steam Gengrator

shows neuirons emitled that genarate s1eam, ot ihe haal 2 1o maen- b a amnﬂm sadium

P Core H.Eglﬂl'l by e uranium fuel rods  which leaves the reac- tain the chain reaction;  |oop that runs 5 toa
Fﬁ_:uw":!h!l !m Fq}E 1. allowing tham fo aplt  bor wekeal 5 10 drive & It inchil Wpwinrd ag Tue  slaam genarator. To shid
t 1 ol H_:I. - mare uranium atoms, turbine. As & safeguard is consumed. Elegbro-  down fission, the reflector
Shieid Canirod rods 2 femper agairst malldown, magnatic pumps 3 draps balow the cora,
m ke chan reaction, Waler  the whale system is drivé molen sadiuem and & neutran-absarbing
a!{ﬁ s haated as it rises immersod in water & thruuqhmrcuu 1=1 rod & drops nbo it




Mi a jovo?
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Haztartasi kis atomeromu

(Forras: National Geograpic)




