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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

(QHUJ\� FRQVXPSWLRQ�� ZKLFK� VXSSRUWV� HFRQRPLF�
DFWLYLW\� DQG� LQGLYLGXDO� OLIH�� LV� LQFUHDVLQJ� GUDPDWLFDOO\�
GXH� WR� JOREDO� SRSXODWLRQ� JURZWK� DQG� WKH� HFRQRPLF�
GHYHORSPHQW�RI� WKH�PRUH�DGYDQFHG�GHYHORSLQJ�QDWLRQV��
UHSUHVHQWHG�E\�WKH�%5,&V�

7KH� LQIUDVWUXFWXUH� IRU� WKH� GHYHORSPHQW�� WUDQVSRUWD�
WLRQ�� DQG�XVH�RI� HQHUJ\� LV� DOVR�G\QDPLFDOO\�FRQVWUDFWHG�
WR�PHHW�WKLV�LQFUHDVLQJ�HQHUJ\�GHPDQG�

6WHHO�SURGXFWV�DUH�ZLGHO\�XVHG� LQ�SODQWV� IRU�SURGXF�
WLRQ�DQG�XVH�RI� HQHUJ\� UHVRXUFHV�� UHSUHVHQWHG�E\�SHWUR�
OHXP�DQG�QDWXUDO�JDV��6WHHO�PDWHULDOV�DUH�XVHG�LQ�YDULRXV�
IRUPV�DQG�PXVW�SURYLGH�KLJK�OHYHOV�RI�SHUIRUPDQFH�DQG�
TXDOLW\�� ,Q� WKH� ¿HOG� RI� VWHHO� SURGXFWV� IRU� HQHUJ\� LQGXV�
WULHV�� -)(� 6WHHO� LV� DFWLYHO\� HQJDJHG� LQ� UHVHDUFK� DQG�
GHYHORSPHQW�RI�PDWHULDOV�WR�PHHW�FXVWRPHU�UHTXLUHPHQWV�
XWLOL]LQJ� VWDWH�RI�WKH�DUW� PDWHULDO� WHFKQRORJLHV� DQG� SUR�
GXFWLRQ�HTXLSPHQW�

7KLV� SDSHU� FODUL¿HV� WKH� UROHV� RI� VWHHO� SURGXFWV� DQG�
LQWURGXFHV�WKH�HIIRUWV�RI�-)(�6WHHO�LQ�HQHUJ\�LQGXVWULHV�

2.	 Trends in Energy Demand

$V� VKRZQ� LQ� Table 1�� HQHUJ\� LV� FODVVL¿HG� LQWR� SUL�
PDU\�HQHUJ\��ZKLFK�LV�GLVWULEXWHG�LQ�QDWXUH��DQG�VHFRQG�

DU\� HQHUJ\�� ZKLFK� LV� REWDLQHG� E\� FRQYHUWLQJ� SULPDU\�
HQHUJ\� LQWR� PRUH� HDV\�WR�XVH� IRUPV�� 3ULPDU\� HQHUJ\� LV�
IXUWKHU�FODVVL¿HG�LQWR�IRVVLO�IXHOV��UHQHZDEOH�HQHUJ\��DQG�
QXFOHDU� HQHUJ\�� )RVVLO� HQHUJ\� LV� UHSUHVHQWHG� E\� SHWUR�
OHXP��QDWXUDO�JDV��DQG�FRDO��5HQHZDEOH�HQHUJ\�DUH�K\GUR�
SRZHU�� ZLQG� SRZHU�� DQG� JHRWKHUPDO� HQHUJ\�� 6HFRQGDU\�
HQHUJ\�PHDQV�HOHFWULF�SRZHU�DQG�IXHOV�VXFK�DV�JDVROLQH��
NHURVHQH�� HWF��� DOO� RI�ZKLFK� DUH� REWDLQHG�E\� FRQYHUVLRQ�
RI�SULPDU\�HQHUJ\�

³$QQXDO�(QHUJ\�2XWORRN�����´�E\�WKH�8QLWHG�6WDWHV�
(QHUJ\� ,QIRUPDWLRQ� $GPLQLVWUDWLRQ� �(,$��� DQQRXQFHG�
WKDW� HQHUJ\� GHPDQG� LV� H[SHFWHG� WR� LQFUHDVH� E\� ����
EHWZHHQ������DQG�������DV�VKRZQ�LQ�Fig. 11��

&RQVXPSWLRQ� RI� SHWUROHXP� ZLOO� LQFUHDVH� E\� ����
�DQQXDO� UDWH�� ������� QDWXUDO� JDV� ZLOO� LQFUHDVH� E\� ����
�DQQXDO� UDWH�� ������� DQG� FRDO� ZLOO� LQFUHDVH� E\� ����
�DQQXDO�UDWH��������

5HQHZDEOH� HQHUJ\� LV� IRUHFDVW� WR� JURZ� DW� DQ� DQQXDO�
UDWH� RI� ����� RYHU� WKH� VDPH� SHULRG� DQG� LWV� VKDUH� ZLOO�
LQFUHDVH� WR� ����� 7KXV�� XVH� RI� UHQHZDEOH� HQHUJ\� ZLOO�
LQFUHDVH�JUHDWO\� DQG� LWV� VKDUH� RI� WRWDO� HQHUJ\� FRQVXPS�
WLRQ� ZLOO� DOVR� LQFUHDVH�� 1HYHUWKHOHVV�� IRVVLO� IXHOV� ZLOO�
DFFRXQW� IRU� ���� RI� WRWDO� HQHUJ\� FRQVXPSWLRQ� HYHQ� LQ�
������$OWKRXJK� WKH�VKDUH�RI�SHWUROHXP�ZLOO�GHFUHDVH� WR�
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� 'U��(QJ���
6HQLRU�6WDII�*HQHUDO�0DQDJHU���
7XEXODU�3URGXFWV�%XVLQHVV�3ODQQLQJ�'HSW����
-)(�6WHHO


� 'U��(QJ���
*HQHUDO�0DQDJHU��-RLQLQJ�	�6WUHQJWK�5HV��'HSW����
�)RUPHU�6HQLRU�6WDII�*HQHUDO�0DQDJHU���
3ODWH�%XVLQHVV�3ODQQLQJ�'HSW�����
-)(�6WHHO

Table 1  Type of energy

3ULPDU\�HQHUJ\

)RVVLO�HQHUJ\
3HWUROHXP
1DWXUDO�JDV
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GHHS� ZDWHU� GHYHORSPHQW�� H[FHOOHQW� SURSHUWLHV� DQG�
TXDOLW\� DUH� UHTXLUHG� LQ� WKH� PDWHULDOV� XVHG�� Figure 4�
VKRZV�WKH�FKDQJH�LQ�WKH�ZDWHU�GHSWK�RI�VXEVHD�RLO�DQG�
JDV�ZHOOV�
7KH�PDLQ�SURSHUWLHV�UHTXLUHG�LQ�PDWHULDOV�IRU�PDULQH�

VWUXFWXUHV�DUH�VWUHQJWK��ZHOGDELOLW\��DQG�ORZ�WHPSHUD�
WXUH� WRXJKQHVV�� 6LQFH� WKH� HIIHFW� RI� H[WHUQDO� IRUFHV�
LQFUHDVHV� DV� VWUXFWXUHV� DUH� XS�VFDOHG�� KLJK� VWUHQJWK�
PDWHULDOV�DUH�UHTXLUHG��$W�SUHVHQW��KLJK�VWUHQJWK�PDWH�
ULDOV�ZLWK�WHQVLOH�VWUHQJWK�RI���� 01�PP��DUH�XVHG�
6WHHO�PD\�ORVH�WRXJKQHVV�LQ�H[WUHPHO\�ORZ�WHPSHUD�

WXUH�HQYLURQPHQWV��7KLV�SKHQRPHQRQ�LV�WHUPHG�EULWWOH�
IUDFWXUH�� ,PSDFW� WHVWV� VXFK� DV� WKH� &KDUS\� WHVW� DQG�
GURS�ZHLJKW�WHDU�WHVW��':77��DUH�UHTXLUHG�LQ�RUGHU�WR�
HYDOXDWH�EULWWOH�IUDFWXUH��7KH�GXFWLOH�EULWWOH�WUDQVLWLRQ�
WHPSHUDWXUH� DQG� WKH� GXFWLOH� IUDFWXUH� UDWLR�� DEVRUEHG�
HQHUJ\��HWF��XQGHU�WKH�DVVXPHG�VHUYLFH�FRQGLWLRQV�DUH�
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4.2.3	 Steel plates with HIC resistance

-)(� 6WHHO� LV� DFWLYHO\� HQJDJHG� LQ� UHVHDUFK� RQ� WKH�
SUREOHP� RI� 66&&� RI� KLJK� WHQVLOH� VWUHQJWK� VWHHO� SODWHV�
XVHG�LQ�VSKHULFDO�WDQNV�DQG�WKH�SUREOHP�RI�+,&�LQ�WUDQV�
SRUWDWLRQ�SLSHV�IRU�QDWXUDO�JDV�FRQWDLQLQJ�+�6��DQG�VXS�
SOLHV�PDWHULDOV�ZLWK�+,&�UHVLVWDQFH��-)(�$+��DQG�-)(�
$+��� WKDW� DUH� VXLWDEOH� IRU� XVH� LQ� HQYLURQPHQWV� ZKHUH�

���  :�$GGHG� ��� &U� 6WHHO� 7XEHV� DQG� 3LSHV� �7���3���
6WHHO�7XEHV�
$V�D�PDWHULDO�ZLWK�KLJKHU�KLJK�WHPSHUDWXUH�VWUHQJWK�

DQG�FUHHS�VWUHQJWK�WKDQ�7���3���WXEHV��7���3���WXEHV�
DQG�SLSHV�ZHUH� UHJLVWHUHG� LQ� WKH�$60(�VWDQGDUGV�RI�
������7KLV�PDWHULDO�LV�D���&U�1E�9�VWHHO�ZLWK�KHDY\�
DGGLWLRQ�RI�:�DQG�LV�XVHG�LQ�PDLQ�VWHDP�SLSHV��VXSHU�
KHDWHUV��DQG�UHKHDWHUV�

4.2	 Steel Plates

4.2.1	 High strength steel plates

$OWKRXJK�KLJK�VWUHQJWK�VWHHO�SODWHV�DUH�XVHG�LQ�EXLOG�
LQJV��EULGJHV�� LQGXVWULDO�PDFKLQHU\��DQG�VLPLODU�DSSOLFD�
WLRQV�� WKHVH� PDWHULDOV� DUH� DOVR� XVHG� LQ� HQHUJ\�UHODWHG�
HTXLSPHQW�����+LJK�VWUHQJWK�VWHHO�SODWHV�SURGXFHG�E\�-)(�
6WHHO� DUH� VKRZQ� LQ� Table 9
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