
 

Industrial Motor Control & VFD Specification 
Guide 

Document Purpose: To guide Plant Managers, Technical 
Directors, and Facilities Teams through the modernization of 

industrial motor control systems, focusing on energy reduction, 
mechanical longevity, and BMS (Building Management System) 

integration. 
 

 

1. The Cost of Legacy Motor Control 

Electric motors account for over 65% of industrial electrical power consumption. 
Historically, heavy-duty machinery, pumps, and HVAC fans were operated using 
Direct-On-Line (DOL) or Star-Delta starters. 

While simple, these legacy methods have two critical flaws for modern Tier-1 
facilities: 

1. Mechanical Shock: DOL starting subjects drive belts, gearboxes, and 
bearings to massive, instantaneous torque, drastically reducing asset 
lifespan. 

2. Inrush Current: Starting a large motor at full voltage creates an electrical 
spike up to 7 times the motor's running current, risking peak-demand 
penalties on your commercial energy tariff and stressing your switchgear. 

 

2. Core Technologies: Modernizing Your Infrastructure 

GreenTech Scotland designs, builds, and retrofits intelligent Motor Control Centers 
(MCCs) utilizing the latest in solid-state and frequency-based control technologies. 

A. Variable Frequency Drives (VFDs) / Inverters 

VFDs are the ultimate tool for both process control and energy savings. Instead of 
running a motor at 100% speed and mechanically throttling the output (like driving 
a car with your foot on the brake), a VFD alters the electrical frequency to run the 
motor only as fast as the process requires. 

• The Technical Advantage: Due to the Affinity Laws of centrifugal loads, a 
minor reduction in motor speed yields a massive reduction in energy 
consumption. Reducing a fan's speed by just 20% reduces its energy 
consumption by nearly 50%. The formula dictates that power is proportional 
to the cube of the speed: $P_1/P_2 = (N_1/N_2)^3$. 



• Application: HVAC AHUs (Air Handling Units), chilled water pumps, conveyor 
systems, and extraction fans. 

B. Soft Starters 

Where speed control is not required, but mechanical protection is paramount, Soft 
Starters are the specified solution. They gradually ramp up the voltage to the motor, 
providing a smooth, controlled acceleration. 

• The Technical Advantage: Eliminates hydraulic "water hammer" in pumping 
applications and prevents belt-slip in high-inertia industrial fans. 

• Application: Heavy crushers, large fluid pumps, and industrial compressors. 

 

3. Intelligent Integration & Telemetry 

A modern GreenTech MCC does more than start and stop machinery; it provides 
actionable data to your operations team. We integrate intelligent drives that 
communicate directly with your site's SCADA or BMS via industrial protocols 
(Modbus TCP, PROFINET, or BACnet). 

This allows your facility to achieve: 

• Condition-Based Monitoring: Track motor current, thermal performance, and 
vibration data in real-time to predict failures before they cause operational 
downtime. 

• Automated Process Control: Tie VFD speeds directly to pressure 
transducers or temperature sensors for fully closed-loop, automated 
environmental control. 

 

4. Safety and Statutory Compliance 

Industrial motor control carries severe risk profiles. All GreenTech control system 
upgrades are designed in strict accordance with: 

• BS 7671 (IET Wiring Regulations): For foundational electrical safety and fault 
protection. 

• BS EN 60204-1 (Safety of Machinery): Ensuring correct integration of 
Emergency Stop (E-Stop) circuitry, isolation protocols, and safety interlocks. 

• ATEX / DSEAR: Specialized intrinsically safe control designs for explosive or 
highly combustible manufacturing environments. 

 



5. The GreenTech Upgrade Pathway 

Upgrading your motor controls does not require a total facility shutdown. 
GreenTech engineers specialize in phased, out-of-hours retrofits: 

1. Energy Audit & Power Logging: We deploy data loggers to your existing legacy 
starters to baseline your current energy usage and prove the exact ROI of a 
VFD upgrade. 

2. Panel Design & Build: Bespoke control panels designed to fit existing plant-
room footprints. 

3. Installation & Commissioning: Integration into your live environment with 
rigorous cause-and-effect safety testing. 

4. Thermographic Maintenance: Ongoing preventative maintenance, including 
thermal imaging of contactors and drive heat-sinks, to ensure decades of 
reliable operation. 

 


