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Abstract

The Feature Articles in this issue focus on NTT’s efforts to introduce environmentally friendly and
energy-efficient technology in line with objectives to establish effective business continuity planning
and, ultimately, to achieve a sustainable society. The Great East Japan Earthquake in March 2011 was a
forceful reminder of the importance of both of these areas. This article presents an overview of NTT’s
energy management technologies that are bringing us closer to a sustainable society and reviews green
infrastructure technologies that help conserve natural resources.

1. Introduction

As environmental degradation due to global warm-
ing, depletion of natural resources, and loss of biodi-
versity (Fig. 1) becomes more severe, the task of
solving global environmental problems is one that
companies must address as part of their corporate
social responsibility.

Providing information and communications tech-
nology (ICT) services to the public requires a huge
amount of electric power for routers, servers, and
other network equipment, as well as for air-condi-
tioning and power-supply systems. Moreover, the
ongoing deployment of optical fiber lines, the surging
use of smartphones, and the sharp increases in Inter-
net traffic to deliver large-volume and video content
has further driven up power use and caused CO»
emissions to rise as a result.

To help bring about an environmentally friendly
sustainable society*, NTT Energy and Environment
Systems Laboratories conducts research and develop-
ment (R&D) in areas related to the NTT Group’s core
business activities in order to reduce CO2 emissions
that are the main cause of global warming and con-

*  Sustainable society: A society that meets the needs of the present
without compromising the ability of future generations to meet
their own needs.

serve resources as a way of contributing to a sustain-
able society.

2. Migration to a sustainable society

NTT Energy and Environment Systems Laborato-
ries has committed itself to creating new technologies
that will reduce the CO» emissions and waste gener-
ated by the NTT Group’s activities to zero by the year
2050, and as illustrated in Fig. 2, is pursuing R&D in
two broad classes of technologies to help achieve this
ambitious vision: energy management technologies
that reduce CO» emissions and green infrastructure
technologies that conserve natural resources.

In the aftermath of the devastating Great East Japan
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Fig. 1. Global environmental issues.
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Earthquake in 2011, we learned that certain technolo-
gies are critically important: namely, energy-saving
technologies that reduce energy consumption and
technologies that enable a stable energy supply to
ensure that ICT services—which are a critical social
infrastructure—remain up and running 24 hours a
day, 365 days a year through normal times as well as
during disastrous events.

A schematic of a robust sustainable infrastructure
that supports ICT services is shown in Fig. 3. The rest
of this article takes a closer look at the energy man-
agement technologies and green infrastructure
technologies needed to achieve a sustainable society.

2.1 Energy management technologies

An energy management system scheme that lever-
ages and controls energy-saving, energy-storing, and
energy-creating technologies to ensure that ICT ser-
vices are kept up and running and available 24 hours
a day, 365 days a year is under development.

2.1.1 Energy-saving technologies

The power consumed by telecom buildings and
datacenters continues to increase, and it has been
reported that by 2016 these facilities will require
some 1.3 times the power they used in 2011 [1].
Clearly, this calls for aggressive efforts to reduce
energy consumed by ICT equipment itself as well as
to streamline the energy supply, air conditioning, and
other functions. Some of the energy-saving technolo-

gies now being developed by the NTT Group include
new energy-smart ICT equipment and ways to
improve the energy efficiency of communications
networks [2], as well as direct current (DC) power
supply technology that supports DC power feeding in
telecom buildings and datacenters [3].

We can also anticipate substantial temperature and
power load fluctuations in ICT equipment now that
virtual servers and networks have become so com-
monplace. To coordinate and harmonize the power
supplies for ICT equipment with the air conditioning
used to cool exhaust from that equipment, we must be
able to track CPU (central processing unit) utiliza-
tion, traffic loads, and other process load fluctuations
and to control the amount of power consumed. A
datacenter energy management system (DEMS) that
will minimize these problems by coordinating and
implementing optimum control between air condi-
tioners and ICT equipment is currently under devel-
opment [4].

2.1.2 Energy-storage technologies

ICT services must remain up and running not only
during normal times, but also in the event of a disas-
ter. Indeed, ICT services are even more critical when
a disaster strikes. The NTT Group maintains robust
backup power sources to ensure that ICT services are
not interrupted by power outages. R&D work contin-
ues to focus on cost-effective high-energy-density
storage batteries for telecommunications that provide

Sustainable society, local government & corporate BCP

Robust against disaster, environmentally friendly, sustainable
infrastructure
(Reduce CO, emissions and waste to zero by 2050.)

Save, create, store energy

- Reduce facility power.
- Ensure stable power supply (24/365).
- Improve energy self-sufficiency ratio.

BCP: business continuity planning

Save resources, zero emissions

- Improve maintenance efficiency.
- Ensure long-term reliability, stability.

- Curtail use of natural resources (promote
3R principle).

3R: reduce, reuse, recycle

Fig. 2. R&D policy of NTT Energy and Environment Systems Laboratories.

Vol. 11 No. 1 Jan. 2013



Feature Articles

gé Wide-area DEMS| =
ﬁﬁﬁﬁ i"'

U|zatn Y ooy

Power generation

Integrated PCS ‘ l

CO fixation

_/

~s / N
Equipment
power estimation =

Integrated PCS

Power generation

Home

Telecom building

| Environmental impact assessment |

Manufacture

Natural resources

Recyclmg

Aum

I:II:H:II:I

EMC: electromagnetic compatibility

PCS: power conditioning system

|

Energy management

| [ Green infrastructure Power network

- Telecom network

Fig. 3. Schematic of sustainable infrastructure.

the compactness and long battery life required of
backup power systems.

2.1.3 Energy-creating technologies

The importance of creating low-carbon clean ener-
gy and not simply relying on commercial power
became apparent in the aftermath of the Great East
Japan Earthquake of March 2011. One such energy-
creating technology under development at NTT
Energy and Environment Systems Laboratories is the
high-efficiency solid oxide fuel cell [5].

In addition, the recent implementation of a renew-
able energy buyback program in Japan in July 2012 is
expected to accelerate the adoption of solar, wind,
and other sources of renewable energy. However, the
electricity-creating capacity of solar and wind power
varies tremendously depending on climate and
weather conditions. For the telecom sector to effec-
tively exploit renewables, we must be able to accu-
rately estimate and optimally control electricity gen-
erated from renewables on the supply side and energy
consumed by telecom buildings and datacenters on
the demand side. NTT Energy and Environment Sys-
tems Laboratories is working on an integrated PCS
(power conditioning system). It provides stable cen-
tralized control that ensures a highly reliable power
supply required for critical telecom loads.

A projection of energy management advances for

telecom facilities that illustrates how these technolo-
gies will continue to evolve is shown in Fig. 4. Cur-
rently, we are seeing rapid expansion of the visualiza-
tion capabilities that enable us to observe electrical
power, temperature, and other pertinent data for
entire buildings and for individual pieces of equip-
ment. NTT Energy and Environment Systems Labo-
ratories is also developing a way to visualize energy
demand situations and to implement demand-side
optimum control using DEMSs, DC power supply,
and other tools, while seeking to improve energy effi-
ciency. Finally, through a combination of storage
batteries and solar power generation, we are working
on a two-way (supply and demand) optimum energy
control scheme covering a wide area that implements
arobust sustainable infrastructure 24 hours a day, 365
days a year.

2.2 Green infrastructure technologies

As Japan’s flagship provider of ICT services, the
NTT Group owns a vast amount of equipment and
resources including ICT equipment, telephone poles,
and communication cabling. All of this equipment is
eventually taken out of service when it reaches the
end of its useful life or when equipment is overhauled
to accommodate new systems. The NTT Group
discards close to 800,000 tons of waste every year but
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Fig. 4. Projected upgrade of energy management.

is now pursuing an ambitious program to slash com-
pany-generated waste to zero emission by reusing
and recycling obsolete equipment and other materi-
als. NTT Energy and Environment Systems Labora-
tories has stepped up resource-saving R&D initiatives
by focusing on: (1) life-prolonging technologies that
extend the useful service life of resources for as long
as possible and (2) recycling technologies that pro-
mote reuse of value added materials. Specific initia-
tives include analyzing the breakdown mechanisms
of materials, introducing technologies to extend the
life of materials, developing diagnostic tools for visu-
alizing the vulnerability to salt damage and other
risks [6], designing equipment for long life and dura-
bility that minimizes the amount of resources going
into telecom equipment from the time it is manufac-
tured until it reaches the end of its useful life and is
taken out of service, and finally, using recycling-
friendly technologies to facilitate disassembly of
equipment and easy salvage of rare metals and other
useful components.

3. ICT utilization to reduce environmental
impact on society

We are doing everything possible to reduce the
amount of energy needed to deliver ICT services, but
ICT utilization by its very nature provides a number
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of other energy-saving benefits. For example, by
streamlining industrial activities and by reducing the
need to physically travel (e.g., through videoconfer-
encing) and transport goods, an enormous amount of
energy is saved, and the associated CO> emissions are
eliminated. To objectively quantify and assess the
impact of these various factors, we created an ICT
Service Environmental Impact Assessment model
that we have proposed as an international standard
[7]. Used in conjunction with a Solution Eco Label
system [8], this model is helping to support and pro-
mote the NTT Group’s environmental initiatives and
policies.

4. Conclusion

This article offered a broad overview of NTT
Energy and Environment Systems Laboratories’
R&D objectives and initiatives. We recognize the
importance of business continuity planning and a
sustainable society, so we have redoubled our com-
mitment to these objectives in line with our corporate
responsibility to society. We are also committed to the
development and deployment of a robust sustainable
telecom infrastructure that remains up and running
through good times and disasters alike 24 hours a day,
365 days a year.



Feature Articles

References

(1]

[2]

[3]

[4]

MIC Research Institute, “Survey on Datacenter Electricity Consump-
tion and Green IT FY2012,” 2012.

NTT Information Sharing Laboratory Group, NTT Cyber Communi-
cations Laboratory Group, and NTT Science and Core Technology
Laboratory Group, “Green R&D Activities,” NTT Technical Review,
Vol. 9, No. 4, 2011.
https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr2011
04fa4.html

K. Asakura, T. Tanaka, and T. Babasaki, “Higher-voltage Direct Cur-
rent Power-feeding System,” NTT Technical Review, Vol. 9, No. 2,
2011.
https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr2011
02fa2.html

K. Matsuda, T. Tominaga, and M. Yanagi, “Energy Management of
Telecommunication Buildings and Datacenters,” NTT Technical
Review, Vol. 10, No. 1, 2012.

Yuji Uenishi

Director of NTT Energy and Environment
Systems Laboratories.

He received the B.E., M.S., and Ph.D. degrees
in applied physics from Osaka University in
1982, 1984, and 1997, respectively. In 1984, he
joined the Musashino Electrical Communication
Laboratories of Nippon Telegraph and Telephone
Public Corporation (now NTT), where he was
engaged in R&D of micro-optical integrated
devices. He served as Branch Manager of the
Aomori branch office in 2009 and moved to NTT
Energy and Environment Systems Laboratories
in 2012. He has mainly been studying the tech-
nology for integrated MEMS (microelectrome-
chanical systems) and environmental technology.
He is a senior member of IEEE and a member of
the Japan Society of Applied Physics.

(3]

(6]

https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr2012
01fa2.html

K. Hayashi, M. Yokoo, Y. Yoshida, and H. Arai, “Solid Oxide Fuel
Cell Stack with High Electrical Efficiency,” NTT Technical Review,
Vol. 7, No. 10, 2009.
https://www.ntt-review.jp/archive/ntttechnical.php ?contents=ntr2009
10sf3.html

T. Sawada, H. Saito, Y. Higashi, and H. Sakaino, “Anti-corrosion
Technologies for Telecommunications Structures and Equipment,”
NTT Technical Review, Vol. 9, No. 2, 2011.
https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr2011
02fa6.html

T. Hayashi, T. Origuchi, Y. Somemura, and Y. Sugiyama, “Quantify-
ing Environmental Load Reduction Effect of Utilizing ICT,” NTT
Technical Review, Vol. 9, No. 2, 2011.
https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr2011
02fa9.html

NTT Group’s Solution Eco Label (in Japanese).
http://www.ntt.co.jp/kankyo/protect/label/

NTT Technical Review


https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr201104fa4.html
https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr201102fa2.html
https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr201201fa2.html
https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr200910sf3.html
https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr201102fa6.html
https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr201102fa9.html

