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ELECTRICAL EQUATIONS
A field reference for electrical maintenance, inspection, and compliance work

CAPACITORS
Capacitive Reactance in Ohms, XC = 1 / (2 × 3.14 × f × C)

Series Impedance in Ohms, Z = XC1 + XC2 + XC3 …

Parallel Impedance in Ohms, Z = 1 / ((1/XC1) + (1/XC2) + …)

CURRENT, AMPERES (I)
Single-Phase, I = P / E

Three-Phase, I = P / (EL-L × 1.732)

EFFICIENCY
Efficiency = Output / Input

Input = Output / Efficiency

Output = Input × Efficiency

IMPEDANCE (Z)
Impedance in Ohms, Z = √(R2 + (XL

2 − XC
2))

INDUCTORS
Inductive Reactance in Ohms, XL = 2 × 3.14 × f × L

Parallel Impedance in Ohms, Z = 1 / ((1/XL1) + (1/XL2) + (1/XL3))

Series Impedance in Ohms, Z = XL1 + XL2 + XL3

MOTOR FLA / WATTS
FLA, Single-Phase = (hp × 746W) / (E × Eff × PF)

FLA, Three-Phase = (hp × 746W) / (E × 1.732 × Eff × PF)

Watts = Horsepower × 746W

POWER FACTOR
PF = W / VA

VA = W / PF

W = VA × PF
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MOTORS, DUAL-VOLTAGE

NEUTRAL CURRENT
Single-Phase, 120/240V, INeutral = Line 1 − Line 2

Three-Phase, 120/208V 4-wire Wye, INeutral = √(IL1
2 + IL2

2 + IL3
2 − (IL1×IL2) − (IL2×IL3) − (IL1×IL3))
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PARALLEL CIRCUIT RESISTANCE
RT, equal resistors = Resistance / Number of Resistors

RT, two resistors = (R1 × R2) / (R1 + R2)

RT, general = 1 / (1/R1 + 1/R2 + 1/R3)

SERIES CIRCUIT RESISTANCE
RT = R1 + R2 + R3 …

ET = E1 + E2 + E3 …

SHORT-CIRCUIT CALCULATION
Short-Circuit Current = Secondary Amperes / Transformer Z%

TEMPERATURE CONVERSIONS
C° = 5/9 × (Temp F° − 32°)

F° = (9/5 × Temp C°) + 32°

TURNS RATIO
Turns Ratio = Primary Volts : Secondary Volts

Secondary Volts = Primary Volts / Turns Ratio

Primary Volts = Secondary Volts × Turns Ratio

TRANSFORMERS, SINGLE-PHASE
IPrimary = Transformer VA / EL-L

ISecondary = Transformer VA / EL-L

Transformer VA = EL-L × ISecondary

TRANSFORMERS, THREE-PHASE
IPrimary = Transformer VA / (EL-L × 1.732)

ISecondary = Transformer VA / (EL-L × 1.732)

Transformer VA = (EL-L × 1.732) × ISecondary

VOLT-AMPERES
Single-Phase, VA = E × I

Three-Phase, VA = (EL-L × 1.732) × I

VOLTAGES
Peak Voltage = Effective (RMS) Voltage × 1.414

Effective (RMS) Voltage = Peak Voltage × 0.707

High-Leg Voltage = VL-to-N × 1.732
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LIMITED LIABILITY DISCLAIMER
MD Marine Electric provides these equations as a general guide for electrical maintenance, inspections, and compliance purposes. These documents are
intended for informational purposes only and should not be interpreted as a replacement for professional electrical services, engineering assessments, or
certified compliance inspections.

By using these equations, the user acknowledges and agrees to the following terms:

MD Marine Electric assumes no liability for any damages, injuries, losses, or failures resulting from the use, misinterpretation, or improper implementation of
this document.

Electrical systems should only be serviced, repaired, or maintained by qualified, licensed professionals.

Compliance with OSHA, NFPA, NEC, and other regulatory bodies is the sole responsibility of the user and/or facility manager.

Any modifications, upgrades, or repairs made based on this document should be verified by a licensed electrician or engineering professional.

MD Marine Electric is not responsible for any indirect, incidental, or consequential damages that may arise from the reliance on this document.

FOR PROFESSIONAL ELECTRICAL SERVICES
Email: MainOffice@MDEG.us  •  Phone: 253-383-9983  •  Web: MDEG.us

Rev 2. Reviewed and approved by Jordan Whitt, P.E., September 1, 2026.
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