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Topic 16

Remote Driver Architecture: Pros and Cons Analysis

1. Advantages

1. Lower Driver Tc

- Relocating the driver outside high-temperature, dusty, or corrosive environments keeps
Tc closer to ambient, greatly extending lifetime.

- Reduces failures caused by capacitor dry-out, PCB carbonization, and MOSFET
overheating.

2. Easier Maintenance and Replacement

- Drivers centralized in a control room or safe low-temperature zone can be serviced
without entering hazardous sites.

- Particularly suitable for explosion-proof areas, avoiding the need to open sealed
enclosures and replace gaskets during every maintenance cycle.

3. Insurance and Compliance Benefits

- Meets NFPA 70 / 101 and insurance company requirements, avoiding non-compliance
when using 55 °C drivers in 65 °C zones.

- Reduces risk of denied insurance claims and penalties from fire marshals.

4. Modularity and Flexibility
- One driver can power multiple fixtures through parallel/series DC bus configurations.
- Facilitates smart dimming and centralized power management designs.

2. Disadvantages X
1. DC Transmission Losses

- Voltage drop exists along DC wiring: AV =1x R.

- Long cable runs require larger copper cross-sections (higher AWG), increasing
installation costs.

- Example: 200 W / 48 VDC — ~4.2 A; at 50 m, voltage drop and heating become
significant.

2. Reduced System Efficiency
- Power losses P_loss = I* x R increase with distance.
- Overall system efficiency declines, conflicting with energy-saving goals.

3. Safety Risks

- Long DC circuits can pose risks of arcing, overheating, and short circuits.

- Particularly critical in hazardous locations (Zone 1/Zone 2), as DC arcs are harder to
extinguish.

4. Increased System Complexity
- More wiring and junction boxes increase installation time and maintenance complexity.
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- Requires additional fuses, breakers, and monitoring devices, raising CAPEX (capital

expenditure).

5. Unsuitable for High-Power Fixtures
- For fixtures above 200 W, DC currents exceed 5 A, stressing cables and connectors.
- High-power luminaires are better suited for driverless or integrated cooling
architectures.

3. Quick Conclusions

e Suitable Scenarios: Medium- to low-power fixtures (50-150 W), installed in explosion-
proof areas with ambient temperatures < 55 °C, and with driver distances < 20 m.

e Unsuitable Scenarios: High-temperature zones (Ta = 65 °C), high-power fixtures (2200
W), or long-distance installations (=50 m).

 Best Alternative: Driverless solid-state architecture (e.g.,, ACCOB), eliminating the driver as

a lifetime bottleneck and safety hazard.

In giga-sized industrial plants, the use of remote drivers
requires DC power cables to be routed across long distances.
This creates significant voltage drop, self-heating of the
conductors, and increased fire hazards. When these DC cables
pass through high-temperature zones, the risks multiply,
turning the cabling itself into a potential ignition source rather
than a safe solution.
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Remote Driver in Giga-Scale Industrial Facilities

In giga-scale heavy industrial plants, production halls and process areas are often vast in
scale, requiring lighting installations across hundreds of meters. When a remote-driver
architecture is adopted, the associated DC cabling runs inevitably become very long. This
introduces systemic technical and safety challenges:

1. Cable Heating and Voltage Drop
Long DC cable runs experience resistive losses according to:

AV=1xR, Ploss=I?xR

Where I is the load current and R is the resistance of the conductor.

- For high-power luminaires (2200 W at 48 VDC, = 4-5 A), a 50-100 m cable length can
result in significant voltage drop and conductor self-heating.

- This not only reduces system efficiency but also accelerates insulation aging and stresses
connectors.

2. Fire Risks in High-Temperature Zones
When these DC cables traverse process zones operating at 65-90 °C (149-194 °F) or higher:

- Insulation breakdown is accelerated.

- The risk of arcing and overheating rises sharply.

- In hazardous or explosion-proof locations, DC arcs are particularly dangerous because
they are harder to extinguish than AC arcs.

Such conditions can transform long DC feeders into latent ignition sources, contradicting
the intent of NFPA 70 (NEC) and NFPA 101 fire-safety codes.

3. Practical Implication

Although relocating drivers to cooler control rooms may extend electronic lifetime, the
extended DC distribution in giga-scale plants compromises both safety and efficiency. For
high-power fixtures and high-temperature industrial environments, driverless solid-state
architectures (e.g.,, ACCOB) remain the only sustainable long-term solution, eliminating both
the driver failure bottleneck and the risks associated with long DC cable runs.
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