
1

Abstract:
Improvements of infrastructure for energy industry, 

including development, production, transportation and 
utilization, are promoted in order to tackle the increase 
of energy demands in the world. Use of steel products 
with high quality and reliability are critical to improve 
the energy efficiency and assure the safety of equipment 
and facilities in energy industry. In this paper, steel 
products used in energy industry and required properties 
are described. Finally, the activities of JFE Steel in this 
business area are introduced.

1.	 Introduction

Energy consumption, which supports economic 
activity and individual life, is increasing dramatically 
due to global population growth and the economic 
development of the more advanced developing nations, 
represented by the BRICs.
The infrastructure for the development, transporta-

tion, and use of energy is also dynamically constracted 
to meet this increasing energy demand.
Steel products are widely used in plants for produc-

tion and use of energy resources, represented by petro-
leum and natural gas. Steel materials are used in various 
forms and must provide high levels of performance and 
quality. In the ýeld of steel products for energy indus-
tries, JFE Steel is actively engaged in research and 
development of materials to meet customer requirements 
utilizing state-of-the-art material technologies and pro-
duction equipment.
This paper clariýes the roles of steel products and 

introduces the efforts of JFE Steel in energy industries.

2.	 Trends	in	Energy	Demand

As shown in Table	1, energy is classiýed into pri-
mary energy, which is distributed in nature, and second-

ary energy, which is obtained by converting primary 
energy into more easy-to-use forms. Primary energy is 
further classiýed into fossil fuels, renewable energy, and 
nuclear energy. Fossil energy is represented by petro-
leum, natural gas, and coal. Renewable energy are hydro 
power, wind power, and geothermal energy. Secondary 
energy means electric power and fuels such as gasoline, 
kerosene, etc., all of which are obtained by conversion 
of primary energy.
ñAnnual Energy Outlook 2011ò by the United States 

Energy Information Administration (EIA), announced 
that energy demand is expected to increase by 53% 
between 2008 and 2035, as shown in Fig.	11).
Consumption of petroleum will increase by 30% 

(annual rate: 1.0%), natural gas will increase by 53% 
(annual rate: 1.6%), and coal will increase by 47% 
(annual rate: 1.4%).
Renewable energy is forecast to grow at an annual 

rate of 2.8% over the same period and its share will 
increase to 15%. Thus, use of renewable energy will 
increase greatly and its share of total energy consump-
tion will also increase. Nevertheless, fossil fuels will 
account for 80% of total energy consumption even in 
2035. Although the share of petroleum will decrease to 
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deep water development, excellent properties and 
quality are required in the materials used. Figure	4 
shows the change in the water depth of subsea oil and 
gas wells.
The main properties required in materials for marine 
structures are strength, weldability, and low tempera-
ture toughness. Since the effect of external forces 
increases as structures are up-scaled, high strength 
materials are required. At present, high strength mate-
rials with tensile strength of 780 MN/mm2 are used.
Steel may lose toughness in extremely low tempera-
ture environments. This phenomenon is termed brittle 
fracture. Impact tests such as the Charpy test and 
drop weight tear test (DWTT) are required in order to 
evaluate brittle fracture. The ductile-brittle transition 
temperature and the ductile fracture ratio, absorbed 
energy, etc. under the assumed service conditions are 
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4.2.3	 Steel	plates	with	HIC	resistance

JFE Steel is actively engaged in research on the 
problem of SSCC of high tensile strength steel plates 
used in spherical tanks and the problem of HIC in trans-
portation pipes for natural gas containing H2S, and sup-
plies materials with HIC resistance (JFE-AH1 and JFE-
AH2) that are suitable for use in environments where 

(3) W-Added 9% Cr Steel Tubes and Pipes (T92/P92 
Steel Tubes)
As a material with higher high temperature strength 
and creep strength than T91/P91 tubes, T92/P92 tubes 
and pipes were registered in the ASME standards of 
2004. This material is a 9%Cr-Nb-V steel with heavy 
addition of W and is used in main steam pipes, super-
heaters, and reheaters.

4.2	 Steel	Plates

4.2.1	 High	strength	steel	plates

Although high strength steel plates are used in build-
ings, bridges, industrial machinery, and similar applica-
tions, these materials are also used in energy-related 
equipment16). High strength steel plates produced by JFE 
Steel are shown in Table	9
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