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The Refining and Petrochemical Complexes (groups
of petrochemical plants clustered around a core of oil
refineries) that have been constructed in various parts of
Japan since early 1960s have made a great contribution
to Japan's rapid economic growth and have laid the
foundations for the development of the country's heavy
chemical industry.

However, the enterprises that make up Japan's refining
and petrochemical complexes are currently experiencing
difficult business conditions due to fierce competition both
in Japan and abroad. Therefore, Japan urgently needs to
establish a resilient, competitive and internationally viable oil
industry by means of a drastic improvement in productivity.
Despite some unique constraints, such as restrictions
placed on the location of refining and petrochemical
complexes, it became important to build a highly efficient
refining and petrochemical complex production structure
that can stand up to global competition by minimizing the
consumption of resources and energy and successfully
addressing environmental issues. In order to accomplish
this, it has become increasingly necessary to move
towards advanced and integrated operations which involve
the joint participation of companies from the same or
different industries, including groups of petrochemical and
other companies clustered around oil refineries.

To this end, twenty corporations involved in the petroleum
and petrochemical industries founded the Research
Association of Refinery Integration for Group-Operation
(RING) in May 2000. With the help of government subsidies,
the Association started a "Refining and Petrochemical
Complex Renaissance Program (RING Program)" that
seeks to revitalize Japan's refining and petrochemical
complexes by enhancing their competitiveness.

At first, as cooperation projects among companies in
the Japanese refining and petrochemical complexes, the
association implemented Research and Development of
Advanced Integrated Operations from fiscal 2000 to 2002,
Development of Advanced Integrated Technologies for
Reducing Environmental Burdens at Petroleum Refining
Complexes from fiscal 2003 to 2005, and Development
of Advanced Functional Integration Technologies for
Petroleum Refining from fiscal 2006 to 2009.

After that, the association carried out Projects for Stable
Supply of Petroleum Products from fiscal 2009 to 2013 and
newly Projects for Structure Improvement of Petroleum
Industry from fiscal 2014.
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Overview

Corporate Name
Research Association of Refinery Integration for Group—
Operation (RING)
Foundation
May 26, 2000
Established under the Research Association for Technology
Law (approved by the Minister of Economy, Trade and
Industry)
Chairman
Junichi Iwase (Since April 2019)
Group Members
Asahi Kasei Corporation
Idemitsu Kosan Co., Ltd.
ENEOS Corporation
Osaka Gas Co., Ltd.
Kashima Oil Co., Ltd.
Kashima Aromatics Co., Ltd.
Cosmo Oil Co.,, Ltd.
JSR Corporation
SHOWA DENKO KK.
SHOWA YOKKAICHI SEKIYU CO.LTD.
Sumitomo Chemical Co., Ltd.
Taiyo Nippon Sanso Corporation
CHITA LNG CO.LTD.
Toa Qil Co,, Ltd.
Tosoh Corporation
Tokuyama Corporation
Tokuyama Oil Clean Center Co., Ltd.
Zeon Corporation
Fuiji oil company, Ltd
Maruzen Petrochemical Co., Ltd.
Mitsui Chemicals, Inc.
Mitsubishi Chemical Corporation
(22 companies, as of April 2020)

Pumpose
To conduct test research into the technology of advanced
and integrated operation of refining and petrochemical
complexes through the collaboration of association members,
and to improve the members’ technology and to make it
practical.

Operating fiscal year
First Stage Research and Development Projects:
Fiscal years 2000—-2002 (subsidized projects finished)
Second Stage Research and Development Projects:
Fiscal years 2003—-2005 (subsidized projects finished)
Third Stage Research and Development Projects:
Fiscal years 2006—2009 (subsidized projects finished)
Projects for Stable Supply of Petroleum Products:
Fiscal years 2009-2013 (subsidized projects finished)
Projects for Structure Improvement of Petroleum Industry:
Fiscal years 2014-2017 (subsidized projects finished)
Project to Strengthen Bases of Petroleum Complexes
Fiscal years 2018-2021 (currently in progress)
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Projects for Structure Improvement of Petroleum Industry
PR 264E(2014) ~
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Concrete Image of the Project

The Japanese oil industry (refiners) faces a decrease in
domestic oil demand and import pressure from nearby
Asian countries. In addition, Japanese refining and
petrochemical complexes constructed during the high
economic growth are: (1) small and dispersed, (2) still full of
different companies’ refineries with overcapacity.

In these circumstances, in order to maintain refinery
centered oil product networks all over Japan, it is
necessary for Japanese refining complexes to obtain stable
business bases that can compete against the internationally
competitive Asian complexes with consolidated and
integrated refining and petrochemical plants that are large
and technologically advanced.

In order to overcome the disadvantages of Japanese
refining complexes in competing internationally, this
project promotes, based on integrated operation among
multiple refineries, etc. in and out of the complexes,
plant optimization through common use, bottlenecking,
consolidation, and scrapping low efficient facilities, leading
to improve the oil industrial supply structure.

For this purpose, RING implements Projects for Structure
Improvement of Petroleum Industry with METI supports.
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“Optimization of complex facilities” to improve productivity
through scrapping, debottlenecking, and common use, etc. of
facilities by industry consolidation and integrated operation in
multiple refinery and petrochemical plant, etc. groups
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Projects for Stable Supply of Petroleum Products

T 21~25%E(2009-2013)
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It is necessary to acquire energy security through the
refining and petroleum complex promoting increased
integration through cooperative and efficient facilities
that concentrate on oil refineries both in and out of the
refining and petroleum complex and strengthening the
competitiveness of these refineries, while reducing crude
oil throughput by effectively utilizing oil resources.

Six projects were carried out in the four regions of Chiba,
Chita, Yokkaichi, and Mizushima.

OIVEF—MEERAEEESEE
Advanced Integration Production Project
EHOR M A EEROEERMREICKDEMBERD
TERACREH RIS I DA —REEZITOET,
Effective utilization of petroleum and petrochemical

plants by installing integration facilities and integrated f
operation by feedstock and fuel diversification
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KB Mizushima Region

A Yokkaichi Region
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Fuel Oil Cracking and Optimized Integration Project
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Producing value-added distillates and a petrochemical feedstock,
efficiently supplying electricity and steam
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C4 Utilizing Integration Project
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Utilizing a surplus by-product C4 from a
petrochemical plant as a feedstock
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Naphtha Integration Project
BRRF 7Y OHERBE - ERICKSEERNE
JHIBEE. TIBOFL 7 IREEm FaR)E T,
Increasing distillate production in a refinery and

increasing olefin yields in a chemical plant by
common port discharge and use of naphtha
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FEEHX Chiba Region
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Hydrogen Recovery and Fuel Integration Project
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Recovery of surplus hydrogen and utilization of fuel oil from RFCC
by two refinery integration

[BEMAR] U/ T I— HRE

HZHEX Chita Region
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LNG Cold Water Integration Project
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Utilizing cold water produced during LNG regasification in
refinery processes to improve production efficiency
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RINGII : 3 3/ XA FRREE GhnRSEHmHaRnbR)

Development of advanced functional integration technologies for petroleum refining (Third stage R&D projects)

T 18~214E(2006-2009)
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RING members will conduct research and development
into high-efficiency production technologies and
technologies for producing value-added raw materials.
This research and development will be spread among
different industries and different companies in order to
promote advanced cross-sectional integration of all the
operational functions of petrochemical plants clustered
around the core of oil refineries in each industrial complex
so that the overall increase in productivity and reduction in
environmental burden will be greater than that achieved by
the individual participants acting alone. These projects are
to be implemented in the three regions of Kashima, Chiba,
and Mizushima.
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Development of technology to ensure the
optimum supply of a diversified range of
raw materials at refining and
petrochemical complex
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JKBEHX Mizushima Region
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Development of efficient integrated
production technology for petroleum and
petrochemical materials
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EEE#IX Kashima Region

FEEHRX Chiba Region
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Development of integrated technology for the utilization of
by-products and the purification of by-product hydrogen in large
scale refining and petrochemical complex
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Development of advanced integrated technologies for reducing environmental burdens at petroleum refining complexes (Second stage R&D projects)

TR15~17%EE(2003-2005)
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RING member companies and industries carried out
cooperative research and development in several areas.
The seven themes included high-level technologies

for utilizing by-products, the cooperative recovery and
utilization of energy resources in refining and petrochemical
complexes (aiming at the establishment of new strategies
and technologies for reducing environmental burdens), and
the sophisticated integration of operations in five regions -
Kashima, Chiba, Sakai/Semboku, Mizushima, and Shunan.
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Development of CO2 Separation and Integrated
Utilization Technology Using LNG Cold Energy
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DELEERACRBE T AD 73 BEE SHZRENATU KKUSHEE
LTWBKEHADHHZRSEEBIC. IVEF—RDOT
FKINF—EAEDE R ZTREICT DEMEARZITNET,
[(ZERSRIHEATBER.T(Tv . ZEKF

0N MERE DR S RRILIERMFRFR “

Process Development to Integrate and
Refine Light Products from Oil Pyrolysis

AHBRE IR EORNRRENSLENT D
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Development of Integrated Refining Technology Allowing High
Recovery of Cracked Offgas
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Development of Highly Advanced

BEBRDFRICEENDMCIFO Y EFKE RE
FICKUENIIREL 7=V PEBES
DERBEFICEEALELTEVFBT 2720070t A
DOFEAFHREETNET,

[(BEHEER] DvN\YIFI— BT INVA, LBARESE

JKBE#X Mizushima Region

JE##X Shunan Region
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Development of Multiple Production
Technology for Raw Materials and By-products
of Refining and Petrochemical Complex
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Production Technology Integrated in the
Industrial Complex
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FE#HIX Chiba Region
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Development of Integrated Manufacturing
Technology Allowing Advanced Isomerization of
Petrochemical By-products
OHEBRHEAMCAICHITZRIERMOBEMBELT. OY
EF—bOEMMLFERED SEESNBERE EETIENCE
~CBBARIEMMZEREREL. BERMECTOERIEMICKY
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Research & Development on LNG Cold Energy Utilization Process
and Membrane Application for Processing Refinery By-products
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Project for Research and Development of Advanced Integrated Operations (First stage R&D projects)

T 12~14%E(2000-2002)
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The RING program seeks to build an optimum production
structure that possesses global competitive power by
conducting research and development in new system
technologies to enable advanced and integrated operation.

These technologies are oriented toward integrated
operation among companies thus transcending performance
of individual refineries and enterprises. The projects were
implemented in five regions: Kashima, Kawasaki, Mizushima,
Tokuyama, and Setouchi.

ORIRAIEE EETIED AT LI RF
Development of Advanced Comprehensive
Production Management System
Technology
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JKBEH#X Mizushima Region

[E##X Shunan Region
O EF—MERBH AT LERAF

Development of Refining and Petrochemical Complex
Operating Data Control Systems Technology
IVEF—MIDBZEICEDDEREZ—TNICER-RHT2IE
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Development of Integrated Operation
Technology Allowing Enhanced Utilization of
Refinery and Petrochemical By-Products
BHEE, ARt PEROEETRTECZRIERD
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[ZEMEER]BERM =&

EEHX Kashima Region

JIli5#X Kawasaki Region
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Development of Highly Integrated Heavy-Oil
Processing Technology
B—HIFADEHOEEFRICEWNT SRR RE T
BERARBDEENNIRR e —AICERT 52T 8
FMESTIMHEERBOMRNREEEZFELET,
[BEMAER]BIS TLAM RELR. RIRERIILVAHR

#FAHEX Setouchi Region
OB ESHAREHE AT LEHIFR

Development of Dynamic Optimum Integrated
Operation Planning System Technology
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