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1. Introduction

This contribution proposes necessity of standardization for High Voltage Direct Current (HVDC) power feeding system. HVDC system is useful for reducing energy consumption because energy efficiency is higher than conventional DC power feeding system. We think that characteristics of the HVDC system, such as a power supply voltage, a voltage range and a earthing and bonding system, should be standardised in ITU-T. Establishing Recommendations regarding HVDC is practically useful for designing the system and is able to use as the guideline when a HVDC power feeding system is installed into a data center and a telecommunication building.
2. Back ground
Along with the wide spread use of the Internet, a lot of ICT equipment, such as routers, servers, and switches, has been installed in telecommunication centre to enable high-speed and large-scale broadband services. DC power feeding system is commonly used inside a telecommunication centre or a Data center, because efficiency of the power is higher than an AC power feeding system due to reducing number of converters. 

The power consumption per rack of conventional (legacy-type) equipment such as exchange or transmission device is about 2 kW. On the other hand, that  of ICT equipment, such as routers and servers, has reached over 7 kW. Therefore, feeding current is over hundred amperes when we use 48Vdc power feeding system for supplying power to ICT equipment. Moreover, feeding cable needs to have enough capacity for current, then the diameter of the cable become large. This situation creates several kinds of disadvantages, such as length limitation, thermal loss or voltage drop caused by resistance of the cable, heavy weight and inflexible.
3. Advantages of HVDC system for supplying power to ICT equipment
The HVDC system, whose voltage is several hundred V, has ability to solve these problems. For, example, when a voltage at input port of ICT equipment increase, a current flowing on the cable decreases if the device consumes same energy. This phenomenon leads decreasing diameter of cable, running down the thermal loss and the voltage drop at the cable, and reducing amount of the material (e.g. copper) used to the cable. Therefore, it has a lot of advantage for improving energy consumption compared by conventional 48 Vdc power feeding system. 

The HVDC power feeding system is presently being studied in various organisations or countries [1-2]. For example, the Green Grid, Non-Profit Organisation in U.S.A, have a discussion about this system, and ETSI, European (Telecommunications Standards Institute) also start to study specifications of the HVDC power supply system. Furthermore, several research reports have been presented in international symposium regarding telecommunication energy [1][2].According to Reference [1], HVDC system has ability to improve energy efficiency of the power feeding system. Power saving effect is about 7 %. Therefore, HVDC is considered as one of the solution for reducing energy consumption in ICT power feeding system. 
Figure 1 indicates the summary of the voltage range, which is currently developing in many organisations, at input port on ICT equipment and component. From this figure, the input ranges at the input port are varied widely. Moreover, output voltage ranges of the HVDC system discussed in several organisations are shown in Table.1. The output voltage range is also varied among the organisations. Therefore, to promote development of the system, the specifications need to be harmonising. This means that the standardisation of the specifications is important to put HVDC into practice in ICT power feeding system.
Issues to be discussed as study items are as follows.

1) Specification of the HVDC system


- Nominal voltage, Operation voltage range, abnormal voltage range in fault condition, etc

2) Safety criteria and requirement for service personnel and equipment

- Protection devices (fuse, etc), working practices, basic considerations, etc

3) System configuration and specification of HVDV


- Earthing and bonding, cable distribution method, and so on.

4) Methods for evaluating energy efficiency


- Calculation (or estimation) method for obtaining energy efficiency of HVDC system.
4. Conclusion

The HVDC power feeding system is paid attention in the world, because of its ability to improve energy efficiency of power feeding system. The standardising its specification is very important to promote the development of the system and improve energy efficiency of the ICT power feeding system. Therefore, we think this new technology is effective for ICT sector to reduce energy consumption, and we propose this issue is one of the items to be discussed in collaboration with studying Climate Change in ITU-T. 
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Figure 1 Voltage ranges at input of ICT equipment
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Figure 2 Specifications of voltage range
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