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[bookmark: _GoBack]Powering for the Future
By Mark Guest, Rittal’s Product Manager for IT Power Distribution
Electricity is like air and water - something that we have all come to take for granted.  
But there is now clear evidence that we cannot assume our energy sources can be forever guaranteed.  
Data centres rely on a stable electricity supply 24/7, but our future supply is far from assured.  The National Grid has recently reported that there is just 1.2% spare capacity.  Any additional energy demands – something as simple as a cold winter - could see an increase in the mains disturbances such as brown outs and black outs which will have a significant impact on the up time of our data centre infrastructure.
There has been a great deal written about reducing energy consumption using new IT cooling methods such as in-line cooling and aisle containment systems which, is where the majority of electrical energy consumption is consumed.  But electrical power distribution is also an area that can be optimized, and that requires a review of the internal power distribution of a rack, i.e. the Power Distribution Unit (PDU).
There are five key elements to selecting PDUs, which are:  
1. Does it do the job? 
PDUs distribute power, but to match your requirements to the right PDU you should consider: 
· What is the overall current consumption required from the PDU? This is dependent on the aggregated power consumption of the IT devices that are connected to the PDU.  PDUs are rated in amps, e.g. 3,16  and 32 amps, so match the PDU to the nearest rating 
· Do I need single or three phase power? Again this is dependent on the total demand of the IT devices; as IT power demand increases it may be necessary for a three phase PDU to be used, typically where demand exceeds 8kW per rack 
· How many sockets and what type of sockets do I need?  The number of sockets is dependent on the number of devices you are using, e.g. 10 servers would need 10 sockets.  The socket type is typically determined by the device that is using that socket. Commonly used internationally are C13 outlets rated to 8A or C19  outlets rated to 16A or,  more often than not, a mixture of both. 
· Do I need intelligent PDU eg metering and switching capability? Advance features such as remote monitoring and switching sockets off remotely really can change your understanding and control of your power consumption.  They also improve resilience.  
1. Does it do it efficiently? 
To reduce power we must monitor it and then put in place strategies in response.  
Monitoring can done either at the incomer of the PDU in terms of the total power being drawn from the whole PDU, or it can be focused on an individual device’s demands from the socket.  The latter provides a greater granularity for analysis but not all meters have the same accuracy - it may range from 1% to 5% - so it is worth investigating into the technical specifications.
PDU electronics also consume power at levels which can be significant, especially in a large scale data centre, given that it can range from as little as 6 watts to 60 watts.  If intelligent PDUs are installed in a 200 rack data centre with dual PDUs in the rack then their power consumption could be as little as 2.4kW or as much as 24kW.
The switching function allows users to remotely shutdown individual sockets and to “hard boot” any device that is connected to it.  It is worth checking which type of switch device (or relay) is within the PDU construction, either monostable or bi-stable. The monostable needs a permanent supply of power to change state and stay there.  Bringing it back means removing the power. The bi-stable needs to be pulsed with electricity to change state and pulsed again to come back.  Bi-stable therefore uses less power than monostable, which can again be significant in terms of the aggregate consumption from a lot of sockets.
1. How reliable is it? 
Typically bi-stable relays have a higher Mean Time Between Failure (MTBF) than the lower-cost monostable option - in excess of 80,000 hours.  This is significant given that most PDUs operate at the back of the rack where ambient temperatures can exceed 40oC, which, unsurprisingly, can shorten the lifespan of the conventional relay.  
Metering also an impact on the overall resilience of the power system.  It allows users to determine their power consumption and how close the system may be getting to the tripping points of the circuit breakers, particularly if warning alarms are also enabled.  
1. Is it easy to integrate (mechanically and through software)? 
Larger PDUs must fit into the back of the rack, however if possible they should not extend into the 19” space because of the potential this has for conflict with 19” mountable equipment.  So mounting PDU positions that sit in parallel with the 19” angles can be beneficial and should be possible even in 600 wide racks if the PDU profile is slim enough.  
Most intelligent PDUs use SNMP protocol to communicate so simple integration into a DCIM or NMS is easily achieved.
1. Will it last the life time of the data centre? 
An almost impossible question to answer because it is very hard to predict the development of future data centre technologies!   It would be sensible to allow for future capacity by providing additional sockets within the PDU and also to ensure that you have spare capacity from the PDU incoming feed. 
If you work in a fast-changing environment then it is worth considering modular PDUs that allow you to add additional sockets if required.  They are slightly more expensive but they offer greater flexibility enabling you to change the socket configuration without taking the IT system down.
Summary
The constraints of the electrical grid and the need to lower our power consumption are two issues that are not going away and we must all respond accordingly. PDUs allow you to profile your IT power demands, and if you can’t measure it you cannot improve it.
Further information at www.rittal.co.uk and www.friedhelm-loh-group.com or on twitter @rittal_ltd.      
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Notes to Editors
Rittal, headquartered in Herborn, Hessen, Germany, is a leading global provider of solutions for industrial enclosures, power distribution, climate control and IT infrastructure, as well as software and services. Rittal solutions can be found in more than 90 percent of all industrial sectors worldwide. Systems made by Rittal are deployed across a variety of industrial and IT applications, including vertical sectors such as the transport industry, power generation, mechanical and plant engineering, IT and telecommunications.
Rittal is active worldwide with 9,300 employees and 58 subsidiaries. Its broad product range includes infrastructure solutions for modular and energy-efficient data centres with innovative concepts for the security of physical data and systems. Leading software providers Eplan and Cideon complement the value chain, providing interdisciplinary engineering solutions, while Rittal Automation Systems offers automation systems for switchgear construction.
Founded in Herborn in 1961 and still run by its owner, Rittal is the largest company in the Friedhelm Loh Group. The Friedhelm Loh Group operates worldwide with 18 production sites and 80 international subsidiaries. The entire group employs 12,000 people and generated revenues of €2.6 billion in 2018. For the tenth time in succession, the family business has won the accolade “Top German Employer” in 2018. A Germany-wide survey by Focus Money magazine named Friedhelm Loh Group as one of the nation’s top companies in terms of vocational training for the third year running in 2018.
Further information can be found at www.rittal.com and www.friedhelm-loh-group.com.
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