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Detailed Explanation

Power conversion systems are foundational in modern energy infrastructure—including solar
photovoltaic (PV) plants, uninterruptible power supplies (UPS), electric vehicle (EV) drivetrains, and
microgrids. Inverters serve as the critical interface between DC sources (e.g., batteries, PV arrays) and
AC loads or grids, requiring precise calculation of voltage/current ratings, switching losses, harmonic
distortion (THD), and thermal derating. The Excel template operationalizes these requirements by
embedding industry-standard models—such as conduction and switching loss estimation using
semiconductor datasheet parameters, RMS/peak current derivation from duty cycle and modulation
index, and efficiency mapping across load and voltage ranges. It further supports system-level analysis:
maximum power point tracking (MPPT) voltage window validation, short-circuit contribution assessment,
islanding detection margin checks, and battery-inverter sizing coordination. Advanced versions
incorporate Monte Carlo simulation for uncertainty propagation (e.g., temperature variation, component
tolerance), sensitivity analysis sliders, and automated report generation—bridging the gap between
theoretical design and deployable engineering deliverables.

Key Components

1 Inverter Sizing Calculator

2 Efficiency & Loss Model (Conduction + Switching)

3 Thermal Derating Engine

4 Harmonic Distortion (THD) Analyzer

5 Grid Compliance Checker (IEEE 1547/IEC 62109)
Applications

Application

1 Solar PV System Design & Commissioning
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Battery Energy Storage System (BESS) Integration
UPS and Critical Power Infrastructure Sizing
EV Charging Station Power Stage Validation

Academic Research & Power Electronics Education
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Pulse Width Modulation (PWM)

Maximum Power Point Tracking (MPPT)
Thermal Resistance Modeling (R_?jc, R_?ca)
Harmonic Analysis (FFT-based THD)

Grid-Synchronization (PLL, dg-Transformation)
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