
Medium voltage on the rise: How MV systems can cut costs 
and boost efficiency in data centers

The blueprints for every growing data center across 
the globe carry the same caption: “More Power.” The 
increasing demand for electrical power in data centers is 
immense, with rack densities swelling, big data pressures 
pushing up storage requirements, and online social and 
shopping activity exploding. Existing industrial facilities 
are being repurposed into data centers.  At the same time, 
existing data center administrators are simply running out 
of floor space, while under corporate pressures to reduce 
operational and capital expenses. 

With the above trend of the “industrialization” of the internet 
in mind, data centers evolving into what amounts to data 
factories, operators are beginning to consider wider use of 
medium voltage (MV) power distribution systems in place of 
conventional low voltage (LV) systems as a way to significantly 
reduce costs and improve performance. 

Medium voltage AC power systems, which manage a voltage 
range from 1,000 V to 38,000 V, have been employed 
extensively in mining and industrial plants, and many data 
centers have been using medium voltage to some extent. 
Now data center operators have connected with the idea 
of expanding their deployment of MV systems to meet their 
industrial-size demands, because they answer the data 
center’s needs for smaller footprint, lower costs and increased 
reliability. 

The benefits of medium voltage systems
MV power distribution is especially beneficial for data centers 
that rely on flexible architectures, valuing modularity and 
scalability. Medium voltage power distribution provides a 
cost-efficient way to connect modules as the facility expands, 
although maintaining MV-powered modules requires personnel 
who are specially qualified.
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Considering the total power distributed per square foot, 
medium voltage systems are more compact than LV systems, 
allowing for more “white space” within the data center’s real 
estate to deploy IT equipment. By transforming power closer 
to the load, MV also helps to decrease the voltage drop 
inherent in the long feeder runs of low voltage systems. LV 
systems often use oversized feeder lines to compensate for 
resistance in the long runs. This can produce a substantial 
voltage drop from utility to data center. 

Medium voltage systems carry lower current, which eliminates 
oversize lines and translates to smaller or fewer conductors 
in the power distribution system. A low voltage system may 
need 8 to 10 times as many cables and conduits as a medium 
voltage system. Where a low voltage system may require a 
500-foot (150 meters) cable run, a medium voltage system 
in the same data center would need almost a mile less wire 
and conduit. That means MV can significantly reduce the high 
costs of copper conductors in the distribution system.

How MV equipment differs from LV
Medium voltage systems differ from LV in several other 
aspects, as well. One drawback for MV is that, while the 
MV system can be more compact than multiple LV systems, 
the footprint of the unit is larger for MV. While low-voltage 
equipment requires 3 feet of working space in front of it, 
medium voltage requires a minimum of 4 feet (1.2 meters) of 
clearance depending on the voltage level with some systems 
requiring rear access as well.

An important difference between the two systems that tends 
to favor MV is the design of their circuit breakers. LV systems 
use circuit breakers that contain the power switching with 
the basic overcurrent protection built into the device but 
MV separates this. The MV circuit breaker houses only the 
vacuum interrupter that opens or closes the circuit, while 
separate solid state protective relays guard against short 
circuits or an overcurrent. 

These protective relays are highly intelligent, microprocessor 
based digital relays ensure safer and more efficient operation 
and maintenance of the circuits. These relays in conjunction 
with their associated circuit breakers are speedier and more 
accurate than traditional thermal magnetic or solid state 
protection found in LV circuit breakers and offer a greater 
range of settings.

While upgrading an existing data center to medium voltage 
may be difficult, MV systems can begin slashing costs for 
new and expanding data centers immediately. The savings 
on cable and conduit and more efficient power management 
make medium voltage systems an important consideration for 
data center architects, engineers and operators.

When power is 
distributed closer to 
the loads with higher 
voltages, resistance 
and current can be 
decreased, leading 
to lower costs for 
power consumption.
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For more information please contact:

ABB Data Centers
12040 Regency Parkway
Cary, NC 27518
Phone: +1 800 HELP 365
www.abb.com/datacenters

www.abb.com

Note:  
We reserve the right to make technical changes or modify the 
contents of this document without prior notice. With regard 
to purchase orders, the agreed particulars shall prevail. ABB 
does not accept any responsibility whatsoever for potential 
errors or possible lack of information in this document. We re-
serve all rights in this document and in the subject matter and 
illustrations contained therein. Any reproduction, disclosure to 
third parties or utilization of its contents – in whole or in parts 
– is forbidden without prior written consent of ABB.
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