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Comparative Analysis of Power Factor

Correction
TransPower MPTS vs. Capacitor Banks and APFC Systems

1. Executive Summary

This white paper compares the power factor correction capabilities of three technologies: TransPower
Company’s MPTS (Modular Power Technology System), traditional capacitor banks, and Automatic
Power Factor Correction (APFC) panels. While capacitor banks and APFC systems have long been used
to correct poor powerfactor,

MPTS represents a new generation of intelligent, adaptive solutions that not only improve powerfactor but
also reduce harmonics, voltage imbalance, and wasted heat energy. This analysis highlights MPTS’s
superior performance in dynamic environments and its potential to lower overall operational costs, energy
losses, and maintenance needs.

2. Introduction

Power factor correction (PFC) is a critical aspect of efficient electrical power management. Poor power
factor increases reactive power, leading to higher utility bills, increased losses, equipment overheating,
and potential penalties.

Traditionally, fixed or stepped capacitor banks and APFC panels have been employed to improve
powerfactor by supplying leading reactive power. However, emerging technologies like TransPower
Company’s MPTS provide a more responsive, intelligent alternative that adapts in real time to fluctuating
load profiles.

This paper aims to assess and compare the PFC performance of these three solutions across multiple
parameters.

3. Overview of Power Factor Correction Technologies

3.1 Transpower MPTS Power Management Controls System

The Transpower MPTS is a modular, intelligent, solid-state system that dynamically regulates voltage,
reduces harmonic distortion, and performs power factor correction in real time. Unlike traditional capacitor
banks, it doesn'’t rely on banks of capacitors or relays. Instead, it uses a combination of high-speed
electronics and proprietary control algorithms to inject or absorb reactive power with millisecond
responsiveness, resulting in a corrected power factor across a wide range of loads without switching
delays or overcompensation.
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3.2 Traditional Capacitor Banks
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Capacitor banks are static devices connected to an electrical distribution system to supply leading
reactive power. Once installed and energized, they operate continuously or in manually switched steps.
While simple and cost-effective, they lack responsiveness and can be prone to overcorrection or
resonance issues in varying load conditions.

3.3 Automatic Power Factor Correction (APFC) Systems

APFC systems are more sophisticated than static capacitor banks. They consist of capacitor banks
switched by contactors or thyristors under the control of a microprocessor-based controller. These
systems monitor power factor and switch in the appropriate capacitor steps accordingly. However, they
still operate in discrete intervals and may lag in response under rapidly changing load conditions.

4. Feature-by-Feature Comparison: Power Factor Correction

Feature-by-Feature Comparison: Power Factor Correction

Feature MPTS Capacitor Bank APFC Panel
Response Time Millisecond-level continuous correction Static solution; noresponsiveness  [Seconds; step-based static solution
Control Intelligence Al-driven real-time correction logic None Controller-based threshold logic
Harmonic Filtering Built-in harmonic suppressicn capability None Optional, separate filters
Energy Efficiency Reduces both reactive and real power waste  |Reducesreactive only Reduces reactive only
Risk of Overcorrection None (algorithmically prevented) High (under light loads) Moderate (based on step settings)

Load Adaptability

Adapts dynamically tovaryingloads

Fixed compensation

Step-wise approximation

Maintenance Requirements |Very low (solid-state, no moving parts) Moderate (capacitor degradation)  |Higher (contactors, capacitors, controller)
Integration with EMS Fully integrated into power monitoring system  |Standalone Standalone with optional metering
Installation Footprint Compact, wall or panel mount Large physical footprint Moderate footprint

Lifecycle Cost High initial, low total cost of ownership Low initial, higher longrterm cost Moderate initial and ongeing cost

5. Use Case Scenarios

Case 1: Variable Load Industrial Environment

A manufacturing plant with CNC machines and variable-speed drives faced rapidly changing loads.
Capacitor banks and APFC panels could not keep up with fluctuations, leading to poor correction and
penalty charges. After implementing MPTS, real-time PFC maintained a power factor >0.98, eliminating
penalties and reducing transformer heat.
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Case 2: Office Building with HVAC Load Profile

An office complex with large HVAC loads experienced demand-based variations in power factor.
Traditional PFC systems overcompensated during light load periods. MPTS adjusted continuously,
improving PF without creating overvoltage issues and supporting consistent voltage regulation.

Case 3: Facility with Nonlinear Loads

A facility using significant LED lighting and VFDs suffered from poor power factor and harmonics.
Capacitor banks worsened the harmonic distortion. MPTS provided both power factor correction and
harmonic mitigation, improving power quality and equipment longevity.

6. Performance Evaluation

e Correction Accuracy: MPTS maintained PF = 0.98 in all measured intervals, compared to APFC’s
range of 0.92-0.96 and static banks at 0.90-0.94.

e Load Response: MPTS adjusted instantly to load shifts (within 2040 ms), compared to 2-10
seconds for APFC and zero adaptability from capacitors.

e Energy Savings: MPTS demonstrated 3—5% reduction in real power losses due to lower I°R losses,
reduced transformer stress, and improved voltage profile.

7. Benefits of MPTS Over Traditional Methods

e Real-time adaptability avoids overcorrection and maintains optimal PF under all load conditions.

e Solid-state design results in longer lifespan, no wear-and-tear from mechanical switching.

e Integrated system intelligence allows facility managers to monitor, log, and trend power factor data.
e Harmonic filtration and voltage stabilization provide system-wide power quality improvement.

e Thermal load reduction due to reduced current flow and power losses, easing HYAC demands.

8. Considerations and Limitations

e Cost: MPTS requires higher upfront investment but has a faster ROl when considering energy
savings and penalty avoidance.

o Compatibility: Older facilities with limited panel space may require retrofitting.

e Application-Specific Design: MPTS should be configured per site load profile for optimal results.

9. Conclusion

While capacitor banks and APFC panels have served well in the past, the power sector's move toward
smarter, more responsive solutions makes TransPower MPTS a superior alternative.

With its millisecond response time, intelligent control, and multi-functionality, MPTS provides holistic
power factor correction and system optimization in a single platform. Facilities looking for long-term
savings, enhanced power quality, and reduced maintenance will benefit most from implementing MPTS.
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10. Appendices- Glossary
Power Factor (PF): Ratio of real power to apparent power.

e Reactive Power: Power consumed by inductive/capacitive elements in the system.
e Harmonics: Distortions in the waveform caused by non-linear loads.
e I’R Losses: Energy lost due to current flow through resistance (heat).
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Sample PF Measurement — Industrial Load

Time |Load (kW)| PF(Cap Bank)| PF (APFC) | PF (MPTS)
9:00 AM 120 0.91 0.94 0.99
12:00 PM 180 0.89 0.92 0.98
3:00 PM 90 0.88 0.91 0.99

11. References

o |EEE Std. 1459-2010 — Definitions for Measurement of Electric Power Quantities
e |EC 61000-3-2 — Limits for Harmonic Current Emissions

e TransPower MPTS Technical Specifications and Performance Data

e Field Study Data from TransPower Client Sites (confidential summaries)

e Utility Billing Structures — Reactive Penalty Schedules
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Total Power Factor = Real Energy Efficiency
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PFror = PFA x PFTHD This the the REAL issue!
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PFror = 0.707 x 0.8394 = 0.632

MPTS will typically improve Total Power Factor from 0.95 to 0.99 PFror
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