MEDIUM- & HIGH-VOLTAGE ELECTRIC
MOTORS

Industrial motor selection | MV/HV drives | Replacement engineering | MECHATRIC

Engineering-led motor sourcing and technical evaluation. MECHATRIC supports industrial buyers,
maintenance teams and project engineers with specification development, selection review, replacement
assessment and sourcing of medium- and high-voltage motors for critical rotating equipment. Applications
include cement, mining, steel, oil and gas, petrochemical, power generation, and water infrastructure.

What Are MV and HV Electric Motors?

Medium-voltage (MV) motors are industrial AC machines commonly offered at 2.3, 3.3, 4.16, 6, 6.6, 10
and 11 kV, subject to manufacturer and regional practice. In motor catalogues, high-voltage (HV) motor is
often a commercial label for machines within this MV range. Electrical installation standards may define
voltage categories differently. Always specify the actual rated voltage, system conditions and applicable
standard; do not assume a universal MV/HV boundary.

Practical Voltage and Design Considerations
Parameter Engineering consideration

Rated voltage Use the motor nameplate and network voltage,
not MV/HV marketing terminology.

Power and speed Commonly hundreds of kW through multi-MW;
actual range depends on product series.

Stator insulation Typically form-wound coils with mica-rich
insulation for many MV designs; verify by
manufacturer.

Protection and starting Coordinate switchgear, protection relays,

motor starting and possible MV
variable-frequency drive (VFD).

Project verification Evaluate electrical network, torque-speed
duty, thermal limits, installation and
environmental requirements.

Motor Technologies

* Squirrel-cage induction: robust choice for pumps, fans, compressors, conveyors and process machinery.

¢ Wound-rotor induction: application-specific option where starting torque and current require engineered
control.

¢ Synchronous: used in selected large drives; excitation and power-factor requirements require system
review.

¢ VFD-duty motors: motor and converter must be engineered together for insulation, harmonics, bearings,
cooling and operating speed range.
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How to Select an MV/HV Industrial Motor

1. Load: define absorbed shaft power, continuous/peak torque, duty cycle, driven-equipment inertia and
torque-speed characteristic. For steady-state shaft torque: T [N-m] = 9550 x P [kW] / n [rpm]. This
equation alone does not establish starting or transient capability.

2. Electrical supply: rated voltage, frequency, tolerances, earthing, short-circuit level, voltage dip limits

and available starting equipment.

3. Starting and acceleration: compare DOL, reduced-voltage starting, soft starting and MV VFD where
technically appropriate; assess load torque, accelerating torque, start duration, starts/hour and hot/cold

start limits.

4. Mechanical interfaces: shaft, coupling, mounting arrangement (IM code), frame/footprint, bearing
arrangement, thrust loads, vibration and alignment.

5. Thermal and environmental design: enclosure/IP rating, IC cooling code, insulation system, ambient
temperature, altitude, humidity, dust, corrosion and installation elevation.

6. Compliance and tests: project-specific IEC 60034 requirements, relevant IEC 60079 standards for
hazardous areas, and agreed routine/type/special tests.

Insulation, Partial Discharge and Inverter Duty

MV stators commonly use form-wound, mica-rich ground-wall insulation with vacuum-pressure
impregnation (VPI) or other qualified resin systems. Depending on design and voltage, conductive slot
coatings and end-winding stress grading may be used. Partial-discharge, dielectric and surge tests should
be specified by the applicable standards and OEM procedures, not assumed for every machine.
Converter-fed operation may introduce repetitive voltage stress, bearing currents and additional heating;
confirm insulation suitability and any mitigation with the motor and drive suppliers.

Cooling, Bearings and Condition Monitoring

Cooling arrangements may include IC 411, IC 611 or IC 81W, only where appropriate to the specific motor
design. Confirm fan or water-cooling dependencies, low-speed operation, heat exchanger requirements
and maintenance access. Consider bearing temperature, winding RTDs, vibration monitoring, space
heaters and protective instrumentation as dictated by criticality.

Applications by Industry

Industry

Cement

Mining

Steel

Oil & gas / petrochemical

Power / water

Typical driven equipment

Raw and cement mills, kiln-related drives, ID/FD fans, crushers.
Grinding mills, mine ventilation, conveyors, slurry pumps.
Rolling-mill auxiliaries, large process fans and production drives.
Compressors, pipeline and process pumps, blowers.

Boiler-feed and cooling-water pumps, large fans, water-transfer pumps.
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Motor Replacement, Retrofit and Equivalency

A replacement is not qualified by matching kW and voltage alone. Compare rated speed and slip, full
torque-speed curve, starting current and thermal capacity, load inertia, overload capability, motor
efficiency, shaft dimensions, foot positions, coupling fit, bearing loads, cooling, enclosure, electrical
terminals, monitoring interfaces and protection settings. Confirm hazardous-area certification where
applicable. A motor that fits physically may still require engineering modifications.

MECHATRIC interchange classification: Direct interchange (documented dimensional and duty match);
Dimensionally compatible (interfaces match but duty still requires verification); Functionally equivalent
(engineering modifications may be needed); Engineering review required (insufficient data or critical
mismatch). Classification is provisional until drawings, performance data and OEM approval where
necessary are checked.

Brands and Technical Benchmarking

MECHATRIC can review available product families and technical alternatives against published
specifications from Innomotics / SIMOTICS, ABB, WEG and other qualified motor manufacturers. Brand
references are for technical comparison only and do not imply authorized distributorship, stock availability
or guaranteed interchangeability.

RFQ Checklist — Information to Send

Application and driven-machine type; quantity; original motor nameplate/datasheet and drawings;
required shaft kW, voltage, frequency and speed; starting method; torque-speed and inertia data; duty
and starts/hour; mounting and shaft details; cooling code; IP and hazardous-area requirements;
ambient/altitude; VFD details; bearing and monitoring needs; testing/inspection scope; destination and
delivery requirements. For retrofit projects, include photographs, installation dimensions and existing
coupling details.

Frequently Asked Questions

Are MV and HV motors different product classes? Not necessarily. Commercial terminology overlaps; the
rated voltage, network and project standards govern.

Why select an MV motor rather than an LV motor? The choice depends on system architecture, current,
cable and switchgear economics, starting constraints and total lifecycle cost.

Can an MV motor be used with a VFD? Yes, when the converter, motor insulation, bearings, cooling,
controls and protection are designed as a coordinated system.

What matters most in a replacement? Complete electrical and mechanical duty compatibility, particularly
starting/acceleration performance, interfaces and thermal capability.

Talk to MECHATRIC Engineering

Request a Quote | Ask an Engineer | Evaluate a Replacement

Send your motor datasheet or existing nameplate to start a technical review and commercial inquiry.
Engineering suitability, manufacturer ratings, certifications and availability are subject to project-specific
verification.



