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Technology Opens the Door to the Future for the Company and Society
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Under the slogan of “Technology opens the door to the future for the company and soci-
ety”, the missions of the Fundamental Technology Department are as follows: Develop
energy saving appliances and systems that are effective as global environmental measures,
while securing a stable supply of energy; improve the safety, security and reliability of using
gas; and promote the development of products and services that enable us to offer joy and o™ "N r'S
inspiration while advancing the technological development which contributes to the sus- o
tained growth of the Tokyo Gas Group. Vs
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E*ﬂ_ﬁ}iﬁﬁ%ﬂ Fundamental Technology Department
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In Yokohama Techno Station, Tokyo Gas engages in the development of funda-
mental technologies that support its current and future business.

ﬁ;ﬁ77/_17:73/ RS Fundamental Technology Research Institute
BEADRERE IXIX— X5 LIREFR Energy System Research Institute
Sections belonging to AV—bI AT LARFRFE L A— Smartsystem Research & Development Center
Yokohama Techno Station
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At Yokohama Research Institution, Fundamental Technology Research Institute, Energy System Research Institute and Smartsystem
Research & Development Center are working together to develop unique technologies, including key technologies, so that we develop as a

comprehensive energy company of the future.
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[Major research areas]

Combustion and explosions, chemical analysis, analysis of materials, earthquake-resistant evaluation, fuel cell systems, hydrogen produc-

tion, meter development, functional materials, biomass, etc.

Access
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About 15 minutes on the bus bound for Fure-yu leaving from bus terminal#8 at the East Exit
of Tsurumi Station of JR Keihin-Tohoku Line, or at the West Exit of Keihin-Kyuko Line

T230-0045
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Yokohama Techno Station Tokyo Gas Co., Ltd.

1-7-7, Suehiro-cho, Tsurumi-ku, Yokohama, Kanagawa 230-0045

RFECHLDRRIE RRAREYEEICHRLFFILIN

If you wish to visit the Techno Station, please contact the marketing staff of Tokyo Gas.
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In Senju Techno Station, Tokyo Gas engage in the development of highly conve-
nient and energy efficient gas utilization technologies.

*117—-7/}7_-::/5 v IXIX— X5 LIREFR Energy System Research Institute
BADRERE AV—PF AT LIAERFEE2—  Smartsystem Research & Development Center

Sections belonging to
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Access
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14 minutes’ walk from Minami-Senju Sta., JR Joban Line
14 minutes’ walk from Minami-Senju Sta., Tsukuba Express Line

. 5 e g v T1E77/
12 minutes’ walk from Minami-Senju Sta., Tokyo Metro Hibiya Line f RS
T116-0003
RREE/IXEF1E3-13-1 o
RRAZAMA S FREFTI7/X7-3> s
Senju Techno Station Tokyo Gas Co., Ltd. -
3-13-1, Minami-Senju, Arakawa-ku, Tokyo 116-0003 ~ i)

RECHFLOBRIE HREHRBYEEICESHLFIFLEEN
If you wish to visit the Techno Station, please contact the marketing staff of Tokyo Gas.
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Fundamental Technology Research Institute pursues and develops a wide range of high-level
Fundamental Technology fundamental technologies related to the value chain of natural gas production, the supply
Research Institute and utilization of which is crucial for our company's continuous growth as a total energy
producer. We play an important role in supporting infrastructures for an environ-
ment-friendly and competitive energy supply business, by developing key technologies based
on our core competence in fundamental technologies.

. jJZ |:I|:||:| E 9: -— A Gas Quality. Chemical Analysis

HIELEM (Energy security). &M (Economy). IREM
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We are conducting research into the gas quality management technolo-
gy essential for supplying city gas with enhanced excellence in Energy
security, Economy, Environment and Safety (3E+S). We provide techni-
cal solutions for gas distribution business through assessment of calo-
rific value, gas components and odorant with chemical analysis devel-
opments.

AHRIATI F 7L B REN T
Odorant analysis by gas chromatography

. ﬂﬁ%ﬂ'— — /5 Combustion, Thermo and Fluid Dynamics
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ter Carbon monoxide : Research is conducted on combustion and thermal fluid technologies
which are widely required for the storage, transportation, and con-
sumption of natural gas. To achieve highly efficient and environ-
ment-friendly energy use, we are developing techniques of analysis on
combustion, heat transfer, and fluids in cogeneration systems and burn-
ers for industrial furnaces, gas leaks and explosions to improve safety,
and thermal environment for residential building.

- NO formation rate

ARSI —2a LB T EFDENOXTE
Optimization of low NOx burner installation for
an industrial furnace through simulation
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E j:iﬁl' ﬁﬁ;—?ﬁﬁ Fundamental Technology Research Institute
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Our commitments include research into materials used in gas
production and gas distribution systems, as well as in gas con-
suming equipment, focusing particularly on corrosion prevention.
We are also committed to investigating the causes of various
technical problems and to formulating solutions to these by using
the expertise that we have acquired while developing technology
associated with failure analysis for materials, chemical analysis,
and corrosion science.
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Field test of cathodic protection on pipeline
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Polymeric materials have a lot of benefits for use due to such as high
corrosion resistance, high-level of functionality, light-weight and so on,
and they are therefore widely applied to various city-gas supplying devic-
es and gas appliances. Our mission is to improve the life-time evaluation
technology and analytical technique for them through practical and
focused research works. Based on these core competences, we also pro-
vide the technical solution to increase the competitiveness in our energy
supply business.

T—UIEBRFHIEE P |
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Evaluation of polymeric

materials using FT-IR.

.*ﬁ ﬁ_é"’ia: — /\ structural integrity

ZRTRBAELAVEDEMTE. XRCERERSANICL  CEEETESCET cxrans
BRI, BRI &SI WRRERHT 4 E ORI " RN

HATOET, ChEOEEBREL T BHARA T ORES
R EELALOR ECRUEATHY TR EEEUZY
DERERRLTVET,

We are engaged in research involving vibrational characteristic
evaluation using a three-dimensional shaking table, structural
integrity assessment via experiments and finite element analysis,
and non-destructive inspection by ultrasonic method. Using these
tcchniquc.s, we aim .to reduce future bu§incss yisk by improving S DR S LB b
the security and maintenance levels of city gas infrastructure. Pipe bending test and
simulated analysis
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Energy System Research Institute carries out the research and development on a variety of
Energy SVStem energy system and contributes technically to the continuous growth of Tokyo Gas Group in
Research Institute the future. Especially, we are focusing on highly technological applications of natural gas
such as fuel cell systems, systems with functional materials and systems using biomass or
hydrogen. We shall create new values of energy and pioneer future business for Tokyo Gas
by promoting original and innovative R&D.

. %Ejj 9}5—A9’-—A Electric Power System
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We are studying low carbon electric power system for future power supply business. For example, the study of CO; free hydrogen energy
chain aimed expansion of renewable energy, energy storage system using battery and high efficient power-hydrogen conversion system are
our research subject.
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We are currently developing functional materials and systems that can contribute to
GHG emission reduction goal. Development of catalysts for emission gas purification from
city gas equipment and development of residual city gas adsorption systems at meter
replacements are now in progress. We are also challenging in building new techniques
such as waste-heat management of CHP and CO: utilization and so on.

ABAXA—2—DEARAERY 2T L
Gas adsorption system for
residual city gas at meter
replacement
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We promote R&D of advanced technology using Solid Oxide Fuel Cells
(SOFCs). Generally SOFCs have a high electrical efficiency, but we
take a unique approach to achieve even higher efficiency through
enhancing a fuel utilization ratio by modifying an internal configura- Methane
tion of the power module. This technology involves “fuel regenera-
tion” to condense unconsumed fuel to be reused by removing water
and carbon dioxide from the off-gas, “heat-exchange” to promote appro- Water
priate reactions including the fuel regeneration process mentioned
above, and “thermal insulation” to maintain the reaction temperature Blower
and minimize heat losses that lower the generation efficiency. Efforts Air —— v
are being made to realize kilowatt-class power systems with electrical

efficiency as high as 65% (LHYV). AHBEIHESOFCRBEY 12—/ (LRI, T RRERERE)
Schematic of highly efficient SOFC
(Upper : External view of hot-box, Lower : flow diagram)

. SOFC’/ZF‘A?‘—L\ SOFC System
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REEDTVET, SOFCOEBHAEH,SY AT LOFIHERICESETRIACRUBE EED -
I FRICEFTIRNVEX—BBILESEA/-SOFCEERTAHULVEY X XET IV DK%
ToTVET,

M

SOFC1

Cathode

Off air

ASOFCHILR &y RERHEIR
Performance evaluation apparatus.

We are working on the development of Solid Oxide Fuel Cells (SOFC). SOFC is expected as
next generation power generator because it has high electrical efficiency. Therefore, it is
Oz mm important to promote the development of SOFC. To promote the SOFC development and lead
to the next generation power generator, we make a challenge to fundamental research and
optimal control of SOFC system. In addition, we are also working on the development of new

SOFCO{EENEIE » business utilizing SOFC for the deregulation of energy business.

Operating principle
of an SOFC.

. %*ﬂ'ﬂIﬂt/Z;— A 9: - A Fuel Processing System
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BB DREHEICEV T RELHER S AT LEEETI LT WA DERN2009FET VO
BRERICH LT, 6BiRE BHKIBLREIXMEA T REE BUE LT, SAFHLIEZR DRI TIE. 2003EET
IVDMEEEHEFFL O OBRTEEH2/3IT/NBMEL ., BEIXMNE1/3 TFICT B EN TEELL, : i
BAFHLIREE ORI R CER U/ B XMER T e BB LT FHE it (SOFC) IZ4E: A AMBHLIEZE (220035 70V, HHRETN)

The fuel processor (Left: the 2003 model,

U.SOFCY 27 LOE Rk A ML TVEET, Right the improved model

We are developing a fuel processing system for a residential fuel cell cogeneration system, ENE-FARM. A fuel processing system is a
system for producing hydrogen from city gas to be used as fuel for fuel cells. It is made up of a desulfurizer, which removes the sulfur used
as an odorant in city gas, and a fuel processor for producing and purifying hydrogen gas.

The aim of desulfurizer development has been the creation of a low-cost desulfurization system, and we have succeeded in significantly
reducing the cost of the desulfurizing agent by 60% compared with the 2009 model. With regard to the development of the fuel processor,
since the 2003 model, there has been a reduction in unit volume of two-thirds as well as a production cost decrease of one-third, all without
affecting performance.

The numerous technological advances in cost and size reduction, which have been built up over the course of fuel processor systems devel-
opment, will be put to use in solid oxide fuel cells (SOFC) to help contribute to the more widespread adoption of SOFC systems. ‘
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Preparing for an IoT era, we are developing compact, lightweight electronic gas “smart”
smartsVStem Resarch & meters to make all kinds of innovative new services a reality. We are also working on devel-
Development Center opment of sophisticated, reliable large gas meters to raise safety levels and enhance custom-

er satisfaction, as well as technologies to raise communication functionality to further
strengthen the ties between the customer and Tokyo Gas.

. jJZ'ZV_ I\)(—a U \/73/17_',& Gas Smart Metering System

REHATIEHZBRDFLNAT = A—F—L AT L[HR AT =P A—=B) T 2T L | DRFEERB TERLTOE T HA XV —h X
—BYLTYRT LG X2 —EEEERCLEREERR. BRHOXA—424—2BHAL T — 42— (X TE 3 SRR ERE
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Tokyo Gas is working on the joint-development project for a highly reliable, cost efficient, next-generation smart gas metering system called
“Gas Smart Metering System”. The Gas Smart Metering System consists of a wide-area wireless terminal capable of connecting the Center
with each meter directly, a multi-hop relay device (U-Bus Air) capable of relaying data transmission via multiple meters, together with a
gas smart meter equipped with a U-Bus interface, which can connect with each of these wireless devices. The Gas Smart Metering System
specifications have been adopted by Japan Utility Telemetering Association, an NPO organization, as the recommended standard for new
versions of centralized monitoring systems. We participated in global standardization of the specifications of multi-hop relay wireless devic-
es (U-Bus Air), and the basic parts of the specifications were adopted as IEEE802.15.4-2015 in March 2016.And we are working on develop-
ment of new service applying this system.
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. ?&EFH E%i& sz)( —a — (U H)(— 9 —) Domestic Ultrasonic Gas Meter ( UH Meter )
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Starting in FY 2016 we began introducing "third generation UH Meters" that have
promoted cost reductions from "second generation products" compatible with Gas
Smart Metering Systems. In the future, we will further cost reduction and develop-
ment of advanced functions, we will consider utilizing for various services and busi-
ness by promoting improvement of communication function and security function.

A UHA—5—
UH Meter

. EFEE%?&)( —_— & — Ultrasonic Gas Meter for the Mid-pressure Range
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WA—G—(3 H AR E [FERE L] [MEBEL] TITRICE>TIEVETRIL D TOREZFIREEL. BERBEP TRELELBILET
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Tokyo Gas has developed a new type of ultrasonic gas meter for the mid-pressure
range (0.04-0.99 MPa) to help enhance energy management and meet growing
large-volume demand. The rectangular, pressure equalizing design of the new
meter's gas paths give it a wide measuring range. It is also more compact as it
requires no baffle arrangement.

It has been subjected to all kinds performance testing to ensure its reliability is
up to the high standards required for use in the city gas retail market.

AFEBERA—5—
Ultrasonic Gas Meter for the Mid-pressure Range
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