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According to Digital Power Group estimates the total energy consumption of the IT-sector figures up to 
10% from the worldwide consumption. This figure comprises not only consumption of IT-equipment and its 
service systems, but also expenditure of energy for its  manufacturing and transportation. The main IT-
consumer – Data Centers – has nearly one fourth of the total energy needs – 2-2.5%. In view of such trends as 
spreading of mobile devices, Internet items, stream broadcasting etc. the demand for DC resources – and 
correspondingly its energy consumption – is growing at priority rates. 

According to forecasts the total energy consumption by European DCs will rise twofold in the following 
five years. The majority of European DCs are located within city limits. Although these DCs on the average have 
much less power in comparison with American ones, the existence of such major consumers represents an 
expanding problem for city power facilities. Furthermore, its energy efficiency ratio remains at a low level and 
figures up to 1.6-2.0. The GreenDataNet Consortium that was recently organized is intended to solve the 
problem of minimization of data volume increase that influences on energy system and ecology in connection 
with urban European DCs.

In January 2014 GreenDataNet got the grant from European Commission amounting to 2.9 million Euros 
for the term of three years. Besides searching methods of reduction of PUE mean value up to 1.3-1.4 
GreenDataNet targets at searching solution of DCs change over to power fully from renewable energy sources 
(up to 80% of total consumption). The Consortium that is headed by Eaton Company also has the following 
companies in its structure: Nissan, Credit Suisse, Institute of Technology in Lausanne (EFPL), University of 
Trento, Research Subdivision of French Commission on Alternative and Atomic Energy and contracting 
organization on construction of ICTRoom DC. According to Cyrille Brisson, the Vice President, Power Quality 
EMEA, Eaton, the Company would not be able to solve the set tasks alone , whereas the members of 
Consortium together have the necessary practical, technological and academical expertise.

FOLLOWING THE SUN AND THE WIND

DCs are not only the major energy consumers, but are also poorly predictable. If during ten years energy 
consumption by DCs has been always at a constant level, now it may range within a day in considerable limits 
depending on consumption in services. By virtue of spreading of virtualization, modular solutions etc. the 
dependence of DCs consumption from load became close to linear. It would seem that consumption in 
accordance with real needs is a benefit, since as a result inefficient resources wastage is decreased, but it is not 
in terms of energy system, as loading volatility is increased, especially in the presence of DC cluster.

The renewable energy sources (the sun and the wind energy) are even the greater problem in this 
respect because in this case energy generation capacity depends on the weather conditions. But in the context 
of renewable energy sources this is only a part of all problems . In order to damp volatility the energy 
generation capacity should a great deal exceed the current needs; correspondingly it is necessary to preserve 
the energy. Furthermore consumers are often located far from places of energy generation (for example, in 
Germany the most favorable conditions for the wind energy generation are in the north, whereas the major 
consumers are in the southern part of the country), therefore it is necessary to deliver the energy. But even in 
case of organized supply it is necessary to possess a reserve of capacities of the main energy system in the case 
of long-term unfavorable weather conditions. All these factors significantly complicate and raise in price the 
use of the wind and the sun energy generation.

For DC changing over to power from renewable energy sources one of the first measures is predicting of 
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generation and capacity for its better balancing. Correspondingly, within the framework of the project it is 
planned to work out the necessary tools for collection and processing of information from different sources. 
On the basis of this information it would be possible with the help of the worked out predictive algorithms to 
estimate energy production and consumption. Possessing such information, the corresponding software could 
optimize load distribution both within DC and in a group of interdependent DCs by way of virtual machines 
movement on the basis of such criteria as  availability and cost of electric energy, local energy store, 
temperature of outside air, energy customer density in support etc. More simply, capacity will comply 
generation – in clear days it will be closer to solar batteries and in stormy days it will be closer to wind mills. 

For this aim DC should be able to use energy from different sources. Within the framework of the project 
Eaton Company is intended to work out technology for UPS direct connection to renewable energy sources, if 
there are any within easy reach. This will allow providing DC with faultless energy supply independent from 
energy source. However, in order to lead the level of renewable energy consumption up to estimated 80%, it is 
necessary to provide accumulation (storage) of energy in DC. One of solutions under consideration consists in 
repetitive usage of electric vehicles batteries. The latter become inappropriate for application in automobiles 
after its capacity reduction to 70%. In the mean time, after the renewal they may be reasonably used in DCs. 

EATON’S INTEREST

For review and demonstration of application of the developed solutions there will be realized three pilot 
projects in DC of Credit Suisse Bank, DC of CEA Commission and one of the DCs in Holland. The main results of 
the project that is financed by EU will be published, so that anyone will be able to use it. Particularly, on the 
basis of obtained results, the recommendations on projecting of Data Centers will be formulated. According to 
Cyrille Brisson, if as a result it will be succeeded to make DCs more energy efficient and it will be possible to 
connect them to renewable energy sources, then the project will thereby pay off in the result of emergence of 
new market (i.e. DC) for storage and consumption of [renewable] energy.

In addition Eaton’s interest consists in positioning themselves not just as UPS producer, but as supplier of 
solutions for DCs. According to the explanation of Fabrice Roudet, the Program Manager, Data Center 
Automation Solutions, Eaton EMEA, who works as a coordinator of the project on the part of Eaton, “upon 
obtaining the producer of Cooper electronic components about a year before now we are able to offer almost 
all the necessary production for electric supply of DCs: UPS, PDU, supports, bus ducts, power cables, 
distributing and switching equipment. We want to be considered as a supplier of solutions, and such projects 
as GreenDataNet let us expand our integrated solution”.

It lacks software for data collection and energy control. However, the Company is not intended to 
elaborate system for DC infrastructure management (Data Center Infrastructure Management, DCIM). 
“According to DCIM clients impression – this is something complicated and expensive with excess functions, – 
in such a way Fabrice Roudet explains the Company’s position – Such functions as three-dimensional 
representation of apparatus room are not necessary for small DCs. Let us say, upon availability of 50 supports a 
manager keeps the entire pattern in his head. That is why we want to introduce the essential functions that are 
demanded routinely, and we don’t want to expend time in realizing the functions that are considered as 
useless”.

Within the framework of the GreenDataNet project it is planned to elaborate algorithms by means of 
which it would be possible to automate load displacement both within DCs and between them. As stated by 
Fabrice Roudet, none of the DCIM solutions realizes automated displacement of virtual machines (VM), for 
example, for optimization of cooling or overheating elimination. In the meantime, DCs operators in such cases 
are always afraid to commit an error. Realization of automated algorithms will allow relieving them from 
responsibility and reducing error probability, upon that displacement of VM will be performed with account of 
all the factors such as supply, cooling, loading. “DCIM – is a vaunted method of electronic performance of 
operations, that are now performed manually, but they are insufficiently automated. We are going to 



concentrate on automation”.

EXPERIENCE OF CREDIT SUISSE

Swiss Credit Suisse Bank possesses 13 apparatus rooms with the total area of 13 thous. m2, upon that 
about 25% of these areas are standing ready for use and may be used for test and pilot projects. Meanwhile in 
the year 2007 all the available areas of existing platforms were fully occupied. Thanks to implementation of 
modern solutions, particularly virtualization and circumspect approach to modernization, the Bank has 
succeeded not only in releasing of areas, but also in accomplishing the change over without interruption of 
operations. The Vice President, Data Center Facilities, Design and Planning, Credit Suisse Marcel Ledergerber is 
willing to share his experience with the members of GreenDataNet Consortium concerning global company’s 
DC infrastructure management and modernization.

According to reliability level the Bank DC corresponds to Tier IV. This means that almost all the systems 
are duplicated. DC is designed for capacity of 4.2 MW, its efficiency factor of energy consumption makes up 
1.53. By means of modernization of supply infrastructure and DC cooling, which was undertaken along with 
virtualization of servers and data storage systems (DSS), it was succeeded to save 18 GW*h of electric energy 
over the year when total actual consumption is about 58 GW*h.

The total volume of DC areas has not been changed from the year 2005, and DC energy consumption 
stays at one level from the year 2009. Upon that computational capability of servers and capacity of storage 
systems is increased yearly by 20% and 30% correspondingly. At the present time the Bank uses 4.8 thousands 
of servers. The number of these servers continues to decrease, though several years ago this number was 
several times higher. “We don’t change servers only because of the new technology  – we set up new 
equipment when lifecycle of the previous one comes to an end”, explains Marcel Ledergerber. 

Implementation of virtualization leads to power density increase. In order to be certain that after adding 
the equipment the support will not be overloaded, supply monitoring is necessary. For the control of supply at 
support level wireless inductive detectors are used that were developed in EFPL. Though such detector costs 
nearly 50 dollars, this solution is more economic than implementation of controlled PDUs. Marcel Ledergerber 
explains, it is not necessary to measure  consumption of separate servers – it is sufficient to control 
consumption at the support level. Besides, when mounting new PDUs it would be necessary to disconnect the 
old ones, and this could lead to equipment operation break, whereas inductive detectors are just put on the 
wire (they don’t need power supply). Finally, for controlled PDUs it would be necessary to construct the 
separate data transmission network, whereas for wireless detectors (they use ZigBee technology) one device 
for data collection is sufficient for the whole room.

From its participation Credit Suisse expects improving of the used consumption measurement system. 

The second life of battery. According to expectations, by the year 2020 electrically driven vehicles will 
make up to 10% of the European vehicle fleet. It is planned to reprocess the exhausted batteries and reuse 
them as energy accumulators in DCs. 

Measuring band. Inductive wireless detectors do not need external power supply – they receive it from 
induced current. For wireless transmission of obtained data the ZigBee technology is used.
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