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Custom Transformer Design: XIAOWEI's OEM/ODM Services
for Voltage, Cooling and Enclosure
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Nantong, Jiangsu Sep 21, 2026 (Issuewire.com) - Non-standard electrical distribution projects,
industrial facility retrofits, underground mining operations, and harsh-environment renewable energy
installations frequently encounter grid voltage mismatches, severe harmonic distortion, and extreme
environmental thermal stresses that standard off-the-shelf transformers cannot accommodate.
Partnering with a specialized manufacturer offering custom OEM/ODM transformer design services
engineered by Jiangsu Xiaowei Electric Co., Ltd. (XIAOWEI) resolves complex engineering constraints
through tailored voltage vector matching, custom cooling heat exchangers, specialized K-factor
harmonic mitigation, and heavy-duty protective enclosure engineering.

Designing custom electrical transformers for specialized utility and industrial interconnections requires
peeling back technical layers across primary coil geometry, fluid dynamics, thermal dissipation, and
structural metallurgy. Engineering expertise at XIAOWEI guides electrical engineers and project
managers through four core customization parameters:

Custom Voltage Ratio Engineering and Vector Group Matching: Designing primary step-down voltages
up to 35kV, dual-voltage primary taps, and multi-winding split secondary configurations under IEEE,
ANSI, and IEC standards.

Thermal Management and High-Altitude Cooling Compensation: Engineering customizable ONAN and
radiator cooling configurations alongside digital temperature controllers to offset air density loss at
altitudes exceeding 1,000 meters.

Severe Environmental Protection and Marine-Grade Enclosure Metallurgy: Applying C4 or C5-M anti-
corrosion powder coatings, IP54 or NEMA 4X steel cabinets, and hot-dip galvanized hardware for
coastal salt spray and mining dust.

K-Factor Harmonic Mitigation and Short-Circuit Mechanical Rigidity: Utilizing 100% copper windings,
electrostatic shielding, and 45-degree mitered silicon steel cores to suppress non-linear harmonic
heating.

Non-Standard Voltage Ratio Engineering and Vector Group Matching

Electrical utility grids, industrial manufacturing plants, and commercial infrastructure often operate with
non-standard primary distribution voltages, specialized secondary tapping requirements, or multi-grid
interconnection voltages. Standard off-the-shelf transformers with fixed primary-to-secondary turns
ratios cannot satisfy specialized voltage requirements without introducing voltage drop, phase
imbalance, or excessive equipment thermal stress. XIAOWEI provides custom OEM and ODM
transformer engineering to calculate precise primary and secondary winding turns ratios, supporting
primary operating voltages up to 35kV—including 34.5kV, 22.9kV, 19.92kV, 13.8kV, 12.47kV, and 10kV
inputs—as well as large-scale substation transformer ratings up to 110kV and 230kV on demand.

Engineering teams customize vector connection groups, configuring Dyn11, Dyn1, YnynO, or Ynd11
phase displacements to match facility grounding systems and upstream utility distribution networks. For
renewable energy solar inverters, wind turbine step-up units, and industrial rectifier plants, XIAOWEI
manufactures multi-winding transformers featuring dual secondary windings with 30-degree phase
displacement. This specialized winding geometry eliminates low-order harmonic currents, delivering
balanced AC voltage to commercial distribution busbars while protecting sensitive electronic control
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systems.
Thermal Dissipation Dynamics and High-Altitude Cooling Compensation

Operating electrical transformers at high altitudes or in elevated ambient temperature environments
significantly reduces convective heat dissipation capacity. At altitudes exceeding 1,000 meters above
sea level, thinner atmospheric air density lowers thermal cooling efficiency, causing standard off-the-
shelf transformers to experience excessive temperature rise and premature insulation paper
degradation. XIAOWEI custom-engineers transformer cooling systems by performing thermodynamic
finite-element thermal modeling to compensate for high-altitude air density reduction and severe
ambient solar radiation.

For liquid-immersed transformers, cooling capacity is expanded by increasing radiator surface area,
adding external corrugated cooling fins, or integrating customizable cooling radiator configurations to
meet demanding duty cycles. For dry-type cast resin transformers, forced-air cross-flow cooling fans
(AF) and digital thermal controllers with RS485 communication protocols provide continuous winding
temperature monitoring. This custom thermal management ensures that rated winding temperature rise
remains at 55°C or lower and hot-spot temperature rise stays at 65°C or lower under full nameplate
loading at high elevation.

Severe Environmental Enclosure Protection and Marine Anti-Corrosion Metallurgy

Transformers deployed in coastal marine environments, offshore wind platforms, chemical processing
plants, underground mining corridors, and desert solar installations face rapid structural degradation
from atmospheric salt spray, high relative humidity, sand abrasion, and corrosive chemical vapors.
Standard industrial paint finishes breakdown rapidly under continuous salt spray exposure, leading to
steel enclosure rusting, fluid leaks, and dielectric surface flashover. XIAOWEI engineers custom
transformer enclosures using heavy-gauge cold-rolled steel, 304 or 316L stainless steel, and hot-dip
galvanized mounting structures.

Enclosure surfaces undergo automated shot blasting, chemical phosphating pretreatment, and multi-
layer electrostatic powder coating complying with ISO 12944 C4 or C5-M high-durability marine anti-
corrosion standards. Custom enclosures are sealed to IP20, IP23, IP54, or IP55 ingress protection
ratings, as well as NEMA 3R, NEMA 4, or NEMA 4X structural specifications. Heavy-duty nitrile or
fluororubber gaskets, stainless steel hardware, and baffled ventilation louvers prevent severe weather
moisture ingress while maintaining internal heat dissipation during intense coastal storms.

K-Factor Harmonic Mitigation and Short-Circuit Mechanical Reinforcement

Modern commercial facilities, industrial automation plants, and renewable energy sites operate
extensive non-linear electrical loads, including variable frequency drives (VFDs), uninterruptible power
supplies (UPS), LED lighting power supplies, and EV fast-charging stations. Non-linear loads generate
high-frequency harmonic currents that cause severe stray load losses and destructive winding
overheating in standard distribution transformers. XIAOWEI custom-designs K-factor rated transformers
(K-4, K-13, K-20) engineered to handle non-linear harmonic distortion without thermal derating or
insulation degradation.

Custom K-factor transformers utilize double-sized neutral conductors to prevent neutral bus
overheating, electrostatic copper shielding between primary and secondary windings to attenuate high-
frequency electrical noise, and specialized strip-wound copper conductors to minimize skin-effect eddy
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losses. In addition, core assemblies feature 45-degree mitered grain-oriented cold-rolled silicon steel
laminations with rigid structural clamping bands and vibration-damping neoprene pads. This reinforced
core-and-coil geometry withstands severe mechanical electromagnetic forces during external grid short
circuits while delivering quiet magnetostrictive operation.

Flexible OEM/ODM Manufacturing Advantage of Direct Factory Partnerships

Partnering directly with a specialized transformer factory equipped with internationally leading
production equipment, precision testing instruments, and dedicated OEM/ODM engineering teams
ensures that commercial developers, industrial electrical engineers, renewable energy contractors, and
utility operators receive 100% copper windings, certified silicon steel metallurgy, custom dimensional
footprints, and full factory acceptance test documentation. This accelerates project approval compared
to purchasing uncertified transformers through trading intermediaries where thin steel, skipped
phosphating steps, and unverified winding materials introduce cabinet rust, coil cracking, and early
transformer failure hazards.

Leveraging well-established supply chain management, flexible production lines supporting small-batch
project orders, and massive annual manufacturing capacity, XIAOWEI provides transparent technical
drawing reviews, 3D CAD modeling, custom terminal arrangement design, specialized K-factor
harmonic mitigation, comprehensive warranty protection (including 2-year or longer warranties on dry-
type models), and rapid, dependable global delivery schedules.

Conclusion

Solving complex electrical distribution challenges requires custom transformer engineering that aligns
non-standard voltage ratios, severe environmental corrosion protection, high-altitude cooling
compensation, and K-factor harmonic mitigation. By delivering fully customized dry-type and oil-
immersed transformers backed by 20 years of specialized transformer engineering expertise, ISO
quality management, and international UL, CSA, CE, and IEC certifications, XIAOWEI supports
specialized electrification projects across global energy networks.

To request custom transformer 3D CAD dimensional models, electrical schematic diagrams,
engineering type test reports, or volume price quotations for specialized OEM/ODM projects, visit the
official company portal: https://www.xiaoweipower.com. For direct technical engineering consultations,
short-circuit withstand calculation data, custom bushing arrangement assistance, seismic calculation
reports, and custom voltage ratio calculations, contact the technical sales department.
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18662233449
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