


Nuclear Fuel-Refining Process

The first step to creating an IC2 reactor
is locating and refining nuclear
material.

While some players may refine
uranium completely, others may
stockpile fuel in different stages of the
refining process for easier han‘ lingo
Uranium ore is the primary sou \
fissionable radioactive material
IC2.

Uranium ore is green and requires an
iron pickaxe or better to mine.
Uranium ore is safe to handle without
any special equipment.




Refining Uranium-Maceration

* The first step of processing uraniu use as
fuel is to macerate(or grind) the% |
* Each uranium ore placed in the m

(shown to the right) produces 2 crh};ﬁﬁe’
uranium ore. |




Refining Uranium-Ore Wash

* The next step is to process crush,e
in the ore wash(shown to the ri
requires 1000mB(1 bucket or cell
crushed ore. |

* Each crushed uranium ore g
output: \ ) oL

1 purified crushed urani R .

2 tiny piles of lead dust
1 stone dust \

*i_um ore



Refining Uranium-Thermal Centrifuge

The Thermal Centrifuge is expensive but necessary for
Uranium refining.
Once purified crushed uranium ore i
Thermal Centrifuge, the Centrifuge wi
up to a set temperature. Once the Centri
temperature, it will begin processing.thi
process requires a large amour
there is insufficient power.
Each processed ore produces:

5 Uranium 238 ‘» Eh e

2 tiny pieces of uranium 235 | =y

N warming P e
oe reaches e

3 Uranium 238
2 ting piles of Uranium 235

These material are hazardous
| and uill cause the plaver
Y ° | to take ongoing darage
a l ' |f €5 hearts? until 25 minutes
=fter the source is removed
f fraom inventory,

A hazmat suit is fragile, but
will negate all enviromental
damage to the plaver, in
addition to allowing the playsr
to carry radioactive materials
without harm.

fl full suit is required for this

These materials are highly radioactive and will damage
the player.




Refining Uranium-Safety First!

* Radioactive materials removed from the thermal
centrifuge will cause ongoing dan o the player(.5
hearts) until a period of time AF' source is removed
from inventory. /

* A full hazmat suit (shown to the righ "will protect the
player from most environ '
including radiation both frc
sources in the player’s inven

Tip: keep a spare on hand at all times.




Refining Uranium-Refining Uranium-Enriched
Uranium Nuclear Fuel Recipe

* Enriched uranium nuclear fuel is produced as follows at a
crafting table:
= uramum 238

- —

_.
—— b —
Toape S 2

) A
-y
[

o-(----‘. N Ty e ey Ty ey e by g Sy ey e S S S e Sy iy Sy g Sy e Wy g o2

Nuclear fueI is then =
placed in the canning
machine with an empty
fuel rod(extruded iron ,
plate) to make a fuel rod.



Reactor Operation- Reactor Construction

* The first step in building
~areactor is to create 3
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Feactor Chamber
Crafted at workbench
4 lead plates

1 machine block
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later be used to expand
the internal space of a
reactor.



Reactor Operation- Reactor Construction

* The Nuclear reactor is
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Nuzlest Feactor
Crafted at workbench
2 reactor chambers
4 dense lead plafes

1 advanced circuit

1 generator

-« This block acts as the
primary block for the
reactor to which the
chambers are later
attached for expansion.




Reactor Operation-Basic Physics

In order to generate power(EU), a reactor
needs fuel and a redstone signal.
1 fuel cell(Shown to the right) will

EU tick), and 2 I cooert a0 e o
generate 5 efj/t (5 per Ic % : Reset grid Copy URL | Paste URL - S e
Of heat per thk. ‘. ’ Reactor Chambers:

Initial Hull Temperature:

A single uranium cell has a ‘lif
hours, 46 minutes and 40 seco

As the image to the right shows, a reactor = TLH v

with one cell and no coolin g will blow up General Information v | ['sg5mncverays asfigtwza9anooetond0iox4nge70g00
after about 35 minutes and 25 seconds Of | S
operation. g ot hmeEUE  BEUR Mamumeyeis 2125%

Heat generated: Effective EUIt: 0 EUM Total time:
Excess heating: Efficiency (EU): 10f1 Unused generation time:



Reactor Operation-Basic Physics

* Any heat produced by a Uranium cell is dispersed evenly into all
adjacent components able to accept
* Items that are diagonally arranged
will not receive heat. N 4
* Reactors do not passively cool themse,ves
* The following components are able ;
the lower right): '

gonsidered adjacent, and

it from cells (shown to

Heat vent

overclocked heat vent vent
RSH-condensator LZH-condensator

heat exchanger reactor heat exchanger
component heat exchanger advanced heat exchanger
10K coolant cell 30k coolant cell

60k coolant cell



Reactor Operation-Cooling Components

Heat Vent-Dissipates 6 heat from itself per tick

Reactor Heat Vent-Dissipates! from itself and 5 from the reactor

vessel per tick

Advanced Heat Vent-Dissipz pim itself per tick

tes4 h om each surrounding
heat itself.

Component Heat Vent-D
component. Does not acce

Overclocked Heat Vent-Moves up to 36 heat from the reactor to itself and
dissipates 20 from itself. Prone to overheating.

All Vents can contain up to 1k heat before melting.



Reactor Operation-Heat Exchangers

< .

Heat Exchanger-Transfers up to 12 heat between adjacent components
and itself, then 4 with the hu ontain up to 2500 heat before

melting .

Advanced Heat Exchanger- Tra y up to 24 heat between adjacent
components and itself, then 8 w""”""’jflthe hull. Can contain up to 5000 heat
before melting W A

Reactor Heat Exchange
move heat between co
melting.

Component heat exchanger-Transfers up to 36 heat between adjacent
components, but does not move heat between the hull and itself. Can

contain up to 2500 heat.

heat with the hull, but does not
tain up to 2500 heat before

All components transfer heat based on percentage of capacity.



Reactor Operation-Condensators and cooling
cells

Il . 10K Coolant Cell-Holds up to 10k heat before melting. Does not dissipate
or transfer heat. _.
* 30K Coolant Cell-Holds up to*
or transfer heat. "

* 60K Coolant Cell-Holds up to 60_1'7 ""j‘éat before melting. Does not dissipate
or transfer heat. [ |

it before melting. Does not dissipate

El © RSH-Condensator-Absor eat instantly. Can absorb 20k
heat before becoming inert? Must be recharged with redstone at a crafting
table. Each redstone restores 10k cooling potential.

B . LzH-Condensator-Behaves the same as the RSH-Condensator, except that
it can absorb 100K heat and additionally be recharged with lapis lazuli.
Each redstone restores 5k cooling and each lapis lazuli restores 40k.



Reactor Operation-Reactor Plating

Reactor Plating-Increases the max reactor hull heat capacity by 1000 and
reduces the blast radius in th of a meltdown by 5%

Heat-Capacity Reactor Plating-|
by 1700, but only reduces the b

/,-”ses the max reactor hull heat capacity
ﬁ radius in the event of a meltdown by

Containment Reactor Pl ncreas max reactor hull heat capacity
by 500, but reduces the blaSt radius in‘the event of a meltdown by 10%

Each reactor plate occupies 1 slot in the reactor. The effects of each plate
stacks with the effects of other plates in the reactor. It is safe to set
reactor plates directly adjacent to fuel rods without fear of the plates
melting.



Reactor Operation-Adjacent Fuel and
Operational Order

* The reactor will update each component individually, from left to right
and top to bottom. This update is very tick, even if there is no
redstone signal.

* The best general placement of coi gnts is to have cooling
components near the top of the grldf’"f,hd components which generate
heat near the bottom of th > react . v |

HEENEE
HERBEN
HEERRE

* Adjacent fuel cells increase 1ount rer(and heat) each fuel cell
produces. Two fuel cells placed®adjacently generate the same amount of
power and heat as a dual fuel cell, and a quad fuel cell generates as
much power and heat as 2 dual fuel cells placed next to each other or 4 |—|—|—
single fuel cells placed in a square. The main use of dual and quad cells is E
space conservation in advanced reactors.

* Cells that are not adjacent do not influence each other.




Reactor Operation-Adjacent Fuel in Depth

Each fuel cell generates 1 ‘pulse’ of EU and heat. This pulse is sent to each

adjacent component. A fuel cell that
generates an additional amount of &
For example, in the image to the right

generating 5 EU. The second cell wouldi.

s a ‘pulse’ from an adjacent cell

guivalent to an additional pulse.
tirst cell would emit a pulse,

N"féelve th|s pulse, and also generate

eperating 5 EU. The first
U. The reactor is now
affect the lifecycle of the

5 EU. Next, the second cell wo~
cell would receive this pulse, a
producing 20eu/t. These additi
cells.

However, this increased efficiency comes at a cost: Heat.
Each uranium cell will produce 2 * efficiency * (efficiency + 1) heat per
second, where efficiency is each adjacent cell (rod count, not square).



Reactor Operation-Fuel Recycling and MOX

» After a fuel cell reaches the end of its life (sometimes called a cycle), it
becomes a depleted cell. These. still radioactive and must be
handled with care.

* Depleted cells can be run through ;
player to reclaim the |ron""
uranium 238. In addition,
per rod).

e“ thermal centrifuge, allowing the
00 "'f), and an amount of
onium will be extracted(1

e Plutonium has 2 uses: Mox Cells and RTG fuel.

* Mox cells have a shorter life than normal fuel cells, but produce more
energy per tick at higher temperatures.



Reactor Operation-MOX Fuel

* 9 tiny pieces of plutonium can be merged at the crafting table FaERiE
into 1 piece of plutonium. 3 of t er pieces are required
to make MOX fuel.

um and 6 uranium 238.

| p———at

* Mox fuel requires 3 pieces of pIut‘;"

;
i

 Mox fuel rods are made ir s Uranium fuel

rods.

* RTG Fuel Pellets require 6 dense iron plates and three pieces
of plutonium. RTG fuel is used in the Radioisotope
Thermoelectric generator and last forever, producing a low
amount of EU and no heat. RTG fuel pellets are still
radioactive and must be handled with care.




Reactor Operation-MOX Fuel

* MOX EU output follows a different algorithm.
* MOX efficiency: reactor hull heag or max temperature
* EU output: 4*MOX efficiency +I

higher amounts of EU/t. |
temperatures becomes d:

* Depleted MOX cells can be recCycled for a’greater gain in
plutonium.



Nuclear Fuel
Cycle

Uranium Ore

Macerator

Tiny

Stone Dust

Pieces of
Lead

Crushed
Uranium Ore

Fuel Rod
(Depleted MOX)

Fuel Rod (MOX)

Canning
machine

Maox Muclear
Fuel

v

9 tiny pieces

of Plutonium

Fuel Rod
{uraniumy)

Fuel Rod
(empty)

machine

Muclear Fue

h 4
3 Plutonium
G Uranium 238 Uranium 238
Fl||_|tc|ni|_|m ............................
- Enriched
Canning LUranium -

Furified
Crushed
Uranium Cre

G Uranium 238

3tiny pieces of Uranium 235

(Crafting table)

Tiny Piece of
FPlutonium
Fuel Rod
iron dust (Depleted Reactar
Uranium})
Iron bar

Metal Former

(Roll, then extrude)

Iron plate

Radiocisotope
Thermoelectric
Generator

Pellets of RTG
Fuel *

*Plutonium and Iron used in
making RTG Fuel can be
recovered in the Centrifuge

2 FPlutonium
G Dense Iron Plates

Tiny Piece of
Uranium 235
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Reactor Operation-Visual Status and
Temperature

* A reactor will behave
dlfferently depending on

‘how much heat is stored
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capacity wiII not pose
any risk to the player or

environment.




Reactor Operation-Visual Status and
Temperature

* At 40% max hull heat
capacity, flammable
blocks W|th|n a 5x5x5

" g ey —

.“——*—‘..u-—.“.—..“—.*—.—-“——*«.“-_.‘.
Ay - ——

Flammable blocks within a SxGxS
cube (marked by redstone bloacks
hered have 3 chance of burning,

the i |mage to the rlght

Firactor will start to emit smoke
particles

48 Max Heat

* The reactor will begin to
emit smoke particles.

daY, Hax Heat



Reactor Operation-Visual Status and
Temperature

* At 50% max hull heat
capacity, water blocks
within a 5x5x5 cube have
a chance of evaporating.
This includes flowing and
source blocks.

in dd"l' 1 e

onditio

ﬁea tor ll zse smoke and
mit fire parti l briefly

* The reactor will increase e
smoke and emit fire
particles briefly.

* This is in addition to
previous effects.




Reactor Operation-Visual Status and
Temperature

At 70% max hull heat
capacity, entities within a
7x7x7 cube will get hurt
from radiation and extreme
temperatures. This does 1.5
hearts/second. w

in addition to previous

Fedstone shous affected area

Players, mobs and animals \@Fi e awnsmsnsnsmsmsmmm—m,) I O 7
are all considered entities. . ——

Smoke and fire particles will
increase.



Reactor Operation-Visual Status and
Temperature

* At 85% max hull heat
capacity, Blocks within a
5x5x5 cube have a chance of
burning, turning into
flowing lava, and finally
being destroyed. Y

* In the picture to the right,
reinforced stone shows the
affected area. Redstone
lamps show the additional
area affected by previous
effects.

Blocks within a 5255 cube fraue
a chance of turning into FAowing
lava Cmo source Blocks> im

addition 1o pravious cortitions

20% max heat

=inforcod StonedOray? shogs th
affected radjys, Fiedstorne lamps y
Ehnu_ the additional radivs of
Previous affents,




Reactor Operation-Visual Status and
Temperature

* At 100% max hull heat
capacity, the reactor is
destroyed and all blocks and
entities in the vicinity are
immediately removed
depending on hardness. g

* Do not recommend.

* A 3-meter( 3 blocks) thick
wall of reinforced stone will
contain even the most
volatile reactor explosion.
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