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1. The Parameters and Measurements
Energy (E) is measured in EU, which is similar to Joule [J].
Charge (Q) is measured in packet, which is similar to Coulomb [C].
Time (t) is measured in tick, which is similar to second [sec).
Power (P) is measured in EU/tick, which is similar to Watt [W].
Voltage (V) is measured in EU/packet, which is similar to Volt [V].
Current (I) is measured in packet/tick, which is similar to Ampere [A].
Resistance (R) is measured in EU·tick/packet², which is similar to Ohm [Ω].
Capacitance (C) is measured in packet²/EU, which is similar to Farad [F].
2. Definition for Exotic ‘Devices’ in IC2 Experimental
I define 4 kinds of exotic devices in IC2 Experimental:
Power Source produces constant power, rather than voltage or current. The voltage and current it produces may or may not be fixed. Obviously, it has to output fixed power. I define that its electronic symbol is ○.
Energy Storage stores energy. The capacity of it is limited. It always charge or discharge linearly. It will transfer energy to another energy storage if it can. Energy storages must have its ground. I define that its electronic symbol is □.
Power Joiner inputs multiple powers, add them and output it. If voltage and current it outputs are undefined, it must be connected directly to an energy storage. I define that its electronic symbol is ◖.
Power divider inputs a single power and divides it equally. The voltage and current it outputs are undefined; only power is defined. A power divider doesn’t send current to disconnected ‘wire’. I define that its electronic symbol is ◁.
3. The Behavior of Machines and Cables
(General) Machines are classified into 4 groups:
(General) Generator is a machine which produces energy. It behaves like a power source. If it has internal energy storage, it behaves as if it is connected to the power source in serial. It only outputs energy, never inputs. The power source has to output fixed power.
Energy storage is a machine which stores energy. It acts as energy storage connected in serial. It only outputs energy to one face, and inputs energy from the other faces. It also outputs fixed voltage.
Machine is a machine which uses energy to work. It acts as a resistor connected in serial. If it has internal energy storage, it behaves as if it is connected to the resistor in serial. It only inputs energy, never outputs. The resistor has to input fixed power.
Transformer steps the voltage up or down. But the current steps opposite to the voltage, like transformer in real life. Transformers never change power. And transformers are bidirectional.
 And cables are much like real life cables, as they have resistance block by block. Cables observe Kirchhoff’s Law and Ohm’s Law.
4. The cautions for the Circuitry

The machines and cables can sometimes explode or melt.
Every machines and cables explode if they input too much voltage. Generators never explode as they don’t input power, however.
If every (external or internal) energy storages in a single circuitry are full and generators produce extra energy, the extra energy will simply vanish and wasted.
5. Examples
Note: The ‘diodes’ here don’t behave like real world diodes. They just make the current one-way.
Note 2: All of the IC2 measurement is changed into SI units.
A Generator:

A Batbox:

A Macerator:
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A simple circuitry, schematic diagram:
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Schematics of the circuitry:
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6. Exact behavior of cables and generators
As mentioned above, cables must observe Kirchhoff’s Law and Ohm’s Law.
Resistance of cables is calculated block by block. Visually half a block length is calculated half the resistance.
Generators will try to output 32V, except Nuclear Reactors. (Nuclear Reactor will try to output as high voltage as it doesn’t burn the circuitry.)
Maximum voltage the generators can output is 8192V for Nuclear Reactors, and 32V for the other generators.
Every generator never output negative voltage.
7. Examples (#2)
(I consider that the resistance of a block of insulated tin cable is 100mΩ.)
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I define some parameters: Va, Vb, Ia, Ib, Vj, If, Vf, Pf.
Va: Voltage the Generator outputs
Vb: Voltage the Geothermal Generator outputs
Ia: Current the Generator outputs
Ib: Current the Geothermal Generator outputs
Vj: Voltage at the junction (small black circle)
If: Current the Batbox inputs
Vf: Voltage the Batbox inputs
Pf: Power the Batbox inputs
Both generators try to output 32V:
If the Geothermal Generator outputs exactly 32V, the Generator must output approximately 32.01560216V to observe Kirchhoff’s Law and Ohm’s Law. But the Generator can’t because it can’t output voltage more than 32V.
So the Generator outputs exactly 32V. The parameters must (approximately) be:
Va = 32V
Vb = 31.98439025V
Ia = 312.5mA
Ib = 625.3050267mA
Vj = 31.953125V
If = 937.8050267mA
Vf = 31.90623475V
Pf = 29.92182733W
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Resistance of an Ins. Tin cable





Resistance of an Ins. Tin cable x2















































 





 





 





 











Geothermal Generator
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