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Abstract 

Thomas A. Edison truly started a revolution when he proposed using electricity instead of natural 

gas to light up a home.  In the terms of politics we might define revolution as the overthrow of a 

ruler of political system.  In industry we might consider it a dramatic change in ideas or practice.   

Evolution on the other hand could be considered a gradual development of something into better 

form.  With the primary objective of data centers as being reliability and the secondary objectives 

are that of managing the cost , one should look at the macro trends in power, compute and 

reliability. The 380V dc data center power topology is one of those macro trends! 

StarLine DC Solutions and the EMerge Alliance are at the center of the initiative of bringing 380V dc 

to data centers and commercial buildings.  This presentation will identify milestone progress made 

and review industry trends which are providing the fuel to change from what some consider the 

standard for power distribution. 

The relevance of positioning this movement as revolutionary or evolutionary will become 

apparent. 

  

Dr. Roger Schmidt, IBM Fellow - Chief Engineer for Data Center Energy Efficiency - Systems & Technology Group @ Syracuse 
University  



Why 380V dc? 

AC POWER SUPPLY 

 
380v dc IS IN THE IT EQUIPMENT ALREADY! 

380V DC POWER SUPPLY  

Few Parts = Less 
cost and higher 

reliability 



11/25/2014 Confidential 

Duke Energy Beta Site Configuration Yielded 15% Improvement 

EPRI Lead Team included: HP, IBM, EMC, Delta, Starline – Dave Geary, PE Engineer of record 



EPRI Executive Summary 

DUKE ENERGY / EPRI DEMONSTRATION 

• EPRI brought in experts to 

accurately measure the 

performance of both 

methods 

• “EPRI Finds Direct Current 

Power Uses 15% Less 

Electricity Than Alternating 

Current System at Duke 

Energy Data Center” 

• Best in class AC double 

conversion UPS 

• Still in service today 

• Due to changes in their 

business the power 

consumption on the UPS is 

less = even less efficient  



• ETSI 300132-3-1 v2.1.13 (1) (2011) 

• EMerge Alliance  NEC 2014 
 200%-1000% more reliable2 

 15% less up-front capital cost in volume2 

 33% less floor space2 

 36% lower lifetime cost3 

 Efficiency  
 Up to 28% more efficient than 208VAC1 

 7% more efficient than 415VAC2 

 No Harmonics, and is Safer 4 

 

Efficiency↑   Voltage↑  Conversions↓ 

UCSD, Duke  Energy, Intel IT (2011) 

• Other Industries  adopting  380Vdc 
– PV, Wind, Lighting, EV Charging, VFD Motors 
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1 Intel, Intelec Paper, 2007 2 Intel, HP/EYP, Emerson, Whitepaper, 2009, 3 Validus/ / GE Study, 2010 4IEC 23E/WG2  

“380VDC is the highest efficiency, 

cost effective solution”  
Direct-Current Micro Grid: 380Vdc 

the New Standard 

380Vdc Business Case 



Industry Update 



DC – The Power to Change Buildings 
A Non-profit Alliance Driving Open Standards to Direct Current Power Distribution in Buildings 

EMerge Alliance. All rights reserved. 

380vdc - Revolution or Evolution? 
Tim Martinson 

EMerge Alliance – Marketing Chair for DC Telecom Committee 
Liaison to the Green Grid 

SCTE 380vdc Standards Committee 
Universal Electric – Director StarLine DC Solutions 

Brian Patterson 
President – EMerge Alliance 

 



Global collaboration 
Dennis Symanski 

Chairman 

EPRI 



Addressing Codes and Standards 



Industry Update 



Reliability – It’s in the Architecture 



Industry Update 



380Vdc with Cloud Implications 

Confidential 

Comcast launches cloud DVR in San Francisco, lays 

foundation for a set-top box-free future  

Janko Roettgers  
Sep. 30, 2014 - 9:00 PM PST  

  

Comcast customers in the San Francisco Bay Area can now stream their 

DVR recordings to their iOS or Android devices, no matter where they are. 

The Sling-like feature requires one of the company’s newer X1 set-top 

boxes — for now. Under the hood, it’s already powered by Comcast’s 

cloud DVR, which could eventually make set-top boxes obsolete 

altogether. 

 

https://gigaom.com/2014/09/30/comcast-launches-cloud-dvr-in-san-

francisco-lays-foundation-for-a-set-top-box-free-future/ 

 CISCO UCS 5100 – Also the heart of the V Block 

CISCO Claims this application used to run on 160 Servers 

 

Also claims that this product ideal for BIG DATA 

 

Shipping globally with 380Vdc input and now available in the 

US with 380Vdc 
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380Vdc Ready 

650W Power – Available now 

1200 & 2400 W Power 

Main frame 

HP 1st Half 2013 

1200W 

This PS is designed to support: 

• DL/ML/SL with exception of entry SMB 

• C3000 

• Several storage platforms (~20 models) 

• Some Networking products 

  

HP 2nd Half 2013 

2400W 

This PS is designed to support: 

• C7000 Blade System Enclosure 

• Superdome platforms 

HP Common Slot Platinum Power Supply 

Reliability Supporting up to 12 3.5” Hot-swap SAS or 

 SATA drives 

  Redundant fans & power supplies 

Efficiency  650W 380VDC, 80+ Platinum  

Performance 

 2 x Intel 8 Core Xeon Sandy Bridge CPUs 

 24 x DIMMs 

Z10 

Z196 

Power7 795 – Jeopardy Watson 
Flex Blade System /  UCS Converged Technology  



Architectural Benefit $$$ 

Selective Redundancy –  

The Steel ORCA Solution 

• 105KW N+1 with Battery 

• Second Controller Cabinet 

• 400AMP Busway with 2 End Feeds (Redundant) 

• Commissioned and tested with 3 40KW Loadbanks 

 

• Plug In Units are added as customers are added 

• Customer does not have to purchase redundancy 

• Back up redundancy is added as customer wants / needs it 

 

 



Hybrid Solution – Truly Evolutionary 

The Steel ORCA Solution 

Flexibility used to be expensive – now it increases Reliability and Saves $$$ 

• Bring your current (PUN) technology to Steel ORCA (ac) 

• As you upgrade to new technology select based on what is best for your budget ac or dc (Get 

a quote from SO on both currents) 

•   StarLine DC and Steel ORCA prepared to support dual current in a single row or single rack 

• Auto discovery plug and play metering utilizing Norlinx Software tested and proven with 

StarLine’s meters.  

• Add more power to a rack (up to 20KW) without shutting down the line (Exclusive to StarLine 

ac or dc) 

• Add Stulz In-Row cooling when and where you need it directly off the busway. 

 

 

120/208
Vac 



Why @ Steel ORCA? 

• The trend is to drive applications to the Cloud 

 

• Steel ORCA’s Digital Burst will be a step beyond the Cloud creating the 

opportunity for a Digital Utility 

 

• Like an Energy Utility the Utility has to respond to instant changes in 

demand. 

 

• 380V dc provides the most flexible and cost effective system to meet the 

fluctuating energy demands that will capitalize on all of the engineering 

benefits of direct current. 

 

• Steel ORCA recognizes that similar to Cloud Deployment the world is 

evolving to direct current and that eventually even the utilities will be 

embracing direct current ( as China, Russia and Japan are today.  

 

• VSORC – NSF – Villanova Steel ORCA Research Center  



Steel ORCA 



Steel ORCA 

Steel ORCA offers the first commercially 

available 380Vdc power distribution 

environment with StarLine DC Solutions 

commercially available colocation space 

based upon the 380Vdc power topology. 

 

A dcDC Demonstration is being created to 

show how an EMerge  Microgrid is executed 

National Science Foundation I/UCRC ES2 

Villanova  

Steel ORCA Research Center (VSORC) is 

focused on data center and digital utility center 

efficiencies in several areas. 

 

www.SteelORCA.com 

 

http://www.steelorca.com/


Global Data Center Projects 

Update 

More than 800 operational in China 



Micro Grid Projects in Japan 



Thank you 

Timothy E. Martinson 

 

tmartinson@uecorp.com 

 

814-899-5245 

 

Power Electronics is Evolving to 
Direct Current 
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