
 

    

    

 

    

    

    

 

 
  

 

 

 
 

 

 

������������ 5555�����	
��������	
��������	
��������	
���                                                                                            ((((����������������::::������������))))    

(�) �������	 

99
 4� 2����� 99�������

������� 	!"#$%&'()*+,-

./�0&"1234 1~2
�5678*+9�

�: 99
 4�;<=>?@�AB�C��DE

FGH6-IJK!"#$()*+8�LMNO

PQRSTU5*VWXYZ[\]^4 99 
 5

�_<`abc��d�e*�VWfg�h�A

B0ZijkOPlm4 2012 
560&"12

#$GH�nVopqrs]tuSv678wjX 

q8GHxyz_Zi{|qr}�I~
�

��������Zi�RaY��I�(c�$

��� 30 ��� 1���C���'"���QR

!"#$l�Ry������qxI�����

�;�� +¡¢��£]OPtuYZ[¤R¥

¦�0§¨12�78GH*+X 

qx������©_ 510!"1�� 5z�

I"$l�eª«¬�®¯°±$²«³�� 2�

n´²«n�z!"10eµI!"$¶��·�

!"1eµ¸¹[��º»l�(�$�¼I½¾

()�SGH!"¿$ÀÁ�^ÂÃ�·ÄlÅ

"²ÆÇ&ÈÆe"ÉÊËÆ��ÌÍÎÁÏÆ

ÄÐ'�"�ÑÌÍÒÓ�ÔÕÖ×!"ØÙ#$

Il�ÚÛX 

ÜÝ�·#$GH\=Q�´+Þ�ß��(

)���()&'ÉIÞ�ßÆNOxPort ß�ÊË

�0 12���«¬Ã�Ç�Ä��	Û�^4&'

()56\�
�%e�JK?ÌÍ-����

QRJK-�GH��«¬X 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 1 !"eµ��º�(c�$�¼ 

 
 
 

(10091) 4 198 (02)2360-1084 (02)2364-9611

100 4 (100.10 No.82)

1



 

-40-40-40-40

-20-20-20-20

0000

20202020

40404040

60606060

80808080

Mill 5-1Mill 5-1Mill 5-1Mill 5-1 Mill 5-2Mill 5-2Mill 5-2Mill 5-2 Mill 5-3Mill 5-3Mill 5-3Mill 5-3 Mill 5-4Mill 5-4Mill 5-4Mill 5-4 Mill 5-5Mill 5-5Mill 5-5Mill 5-5

D
ev

ia
ti

o
n
 f

ro
m

 M
ea

n
, 
%

D
ev

ia
ti

o
n
 f

ro
m

 M
ea

n
, 
%

D
ev

ia
ti

o
n
 f

ro
m

 M
ea

n
, 
%

D
ev

ia
ti

o
n
 f

ro
m

 M
ea

n
, 
%

AAAA BBBB CCCC DDDD EEEE FFFF

North <---------------------------------------------------------------->SouthNorth <---------------------------------------------------------------->SouthNorth <---------------------------------------------------------------->SouthNorth <---------------------------------------------------------------->South

-40-40-40-40

-20-20-20-20

0000

20202020

40404040

60606060

80808080

%
 D

ev
ia

ti
o
n
 f

ro
m

 M
ea

n
%

 D
ev

ia
ti

o
n
 f

ro
m

 M
ea

n
%

 D
ev

ia
ti

o
n
 f

ro
m

 M
ea

n
%

 D
ev

ia
ti

o
n
 f

ro
m

 M
ea

n

0.00.00.00.0

1.01.01.01.0

2.02.02.02.0

3.03.03.03.0

4.04.04.04.0

5.05.05.05.0

Baseline(83-kg/h NH3)Baseline(83-kg/h NH3)Baseline(83-kg/h NH3)Baseline(83-kg/h NH3) ������������((((78787878----kgkgkgkg////h NHh NHh NHh NH3333))))

2011/01/202011/01/202011/01/202011/01/20

L
O

I,
 %

L
O

I,
 %

L
O

I,
 %

L
O

I,
 %

SouthSouthSouthSouth NorthNorthNorthNorth

 
 

 

 

 

 

 

 

 
 

� 2  !"$²¯°±��«³ 

(Þ) ����%��	 

º_ 5 1#$GH¼e�� *®Ø����
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1. !"$²eª«¬��  �!z!"1"#

$ ¿$À%Xeµ$²¿&#' -34%(

+58%�)_SMill 5-2*y+,X)-./�

01!"$²È213901¿4�+40%�2

1�-20%�57676�NOxPort S Equal 8

cÌÍV�01 LOIÈ213I9:;<X 

2. #$«¬��  ��()GH\=©Mill 5-2

SÝ�0!"1$²¿4>��? 20%@A

�� 3��)-./02B1!"$²4CÄ

D�� 4�X®4 2A$²EF¿3���G�

H3Mill 5-2I PA$²�bias(Iy 0��S
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3. !"$²¤��N�!"1O+ÊËI�	X

3Å"²�� 50 tphS;��PMRSÍQ��

75 rpmSÏ�"�R$²¤�Ä4X 

4. �S�T« Mill 5-2 #$\Ieµ$²��

5��  ®4 2A � 2B $²UVË�"�C

lC$²¤�I�	^U$ �W 2B$²�X

/MRSÍQY3.ZPX��[�«\]^_

��`!aeµ5Êb�Ê 3 ���c5É�

d�NVË²«)$²eªX 
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5.#$-�«¬���NOxPortS Equal8cÌÍ

V�  �#$()\R02B1 LOI®;q

4 1.2%Äy4 0.6%�R02B1 LOI ¤

#'® 4.0%Zy 3.8%�� 6��nVRef²

®;q 83 kg/hZy 78 kg/hX 
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m/s Mill 5-1 Mill 5-2 Mill 5-3 Mill 5-4 Mill 5-5

Pipe A 19.2 20.3 19.1 23.2 20.2
Pipe B 19.6 22.7 19.8 22.4 22.1

Pipe C 20.1 19.5 21.0 22.2 21.6
Pipe D 21.0 21.3 22.1 23.7 22.7
Pipe E 20.8 20.9 22.5 22.9 20.4
Pipe F 20.1 21.7 21.7 22.0 22.9

Average 20.1 21.1 21.0 22.7 21.6
Stdev 3.6% 5.3% 6.4% 2.9% 5.3%
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6. ß�()«¬��  �� 7��G�DI

NOxPort�ß²�® 660 tphDy 600 tph��R

LOIZP�®;q 3.8%Zy 3.0%��nVhi

ef²� 75 kg/hSÏX 

7. JK-�«¬���NOxPortS Swirl8cÌÍ

V�  ��#$()\R02B1 LOI¤#

'®;q 3.4%Zy 2.6%�HjJK-¶�

0.1%�nVhi 61 kg/hef²X 

8. ��C4kl)m12I#$GH*+5no

,\8º!"eµ;5p²qrO+¤zSs

tuvI«¬wr¼Æº�e�$�xy!"

SzO+U{|I}~� �air purgeÆ��Û

��p²�¼Æºl�e"ÉÍQ5hi

85RPM~95RPM¼ÑX 

9. ��!"¤�*+I R�=QR?�«Ý

��·����40!"eµ;�$�Ia�

()y9�C4!"1ÌÍ-���4«¬%

���yR�l!"¤���I R6-�S

� Æ!"¤����N��I(����5

OP�º?eÅ"1�b*+I�R¼ÆºQ

R!"1ÌÍ-�*v�GH¼Æº��q�

?�;«³I�RÛ%-�Û¼Ñ¡��£

]��X 

������������������� !"#$%&'������������ !"#$%&'������������ !"#$%&'������������ !"#$%&'�            (((( ()*+�� ()*+�� ()*+�� ()*+��,,,,-./-./-./-./))))    
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«¬¦�X�4z®&¯°±Ô²³M²F´§

¨>²Þ��E�µ��<.q�¶y·�&¯

°±¸Ï³M²QRÞ��E§¨��¹Gº�<

5C»X¼y½¶&¯°±¸Ï³M²§¨Þ��

E��RÛ�q��9:�C&¯°±¸Ï²§¨

Þ��E��QR¾����=�R�¿?��

��IÝ�^ÂÃ��ÝÀÁ�Â�)��Sv6

¸Ï²§¨Þ��E?��ÀÁÃ¦Þ��E§

¨Ä²�Å����¿X 

(Þ) ��¡b%WÆ	 

F´Þ��E§¨�¸�ÒÓ�9:ÇÈ¸�

É7§ÊÆ¸²ËÛ§Ê%"²§ÊÌ>Í��4

z®"²ÎÏ¿Ð�ÑÒÐeª�U#�<ÓUF

Þ��E§¨·�µ�X(4¸�É7§Ê�`Ç

È#�ÔÉ7§ÊÆÕ²É7§Ê¦U)·§Ê

Ñ�9:®Ö×¶%ØÂ¶P�¸²ÆÕ²ÙÆU

)·�Ú�·�ÌÛ�¦-5rÜ6�ÝË²�F

\�·3Ö×¦3ØÂ¶Þ��E§¨¸�²��

n26�§ÊÉ7�Þ[ß���§¨É7���

7¸�É7§Ê�6y*vÞ��E�§¨¸�X

¸²ËÛ§Ê`§#;²UÂM¸�É7²��

����·1¢ËÄ�Ú�O_ÕÚ1¢�¦�

z;ÆÏ$-UxQR�Ð�rÜ6§Ê-��Þ

[	Ë
�-Æ¸Ï³�ÚÔ²³M²Ñ¸�Ú

��ÓÍ§¨É7�����>�<ÓÞ��E§

¨²�>X�4z®¸���·G�¸�É7§Ê

¦¸²ËÛ§Ê¸�§¨ÒÓ�`k3���z®

��¸-�É%¸�ÚÛ���S��QRG·¸

�§¨ÒÓst%�w�sX 

#?Þ��E¸�§¨��¸��s `�!

"�q��9:#p Stefan Bachu$%�C�&>

'(v)r�¸I��*�§¨���s `�+

_�sÚ,GG·z®¸�ÒÓ§:�S+yq�

�QR��*��s����?¸��s `�

 [ÏX 

1. ¸�ÚÛ 

(1) ·G��OËÒ�	k3#-.Ò�ÑF

C3Ö×¶¸²�S/#-.Ö×Ç0

§¨>²Þ��EX 

(2) �1�+��ÝË	·�>¸�1��B

RÝË²_���2×Ê·�Sv§¨-

�X 

(3) NÉ7Ìl�	I	CI²�Õ²Æ3

4%56+�X 

(4) F7��O²Æ	§¨²8�5¨�#
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Ë:;²Æ�SH3§¨-¶X 

(5) <$ �=�Ë�+�	®4Ë�+��

DPÖ×¶%ØÂ¶�<Ó�s¸²5F

uP�Ë�+��Þ[_>?¸²X 

2. Ml�%¸@1! 

(1) ��Û*�FAB§Ê�ÝËCw	5)

�ÝË²�HDÞ��E§¨���E

FX 

(2) #·�G�%¸@ÒÓ	stH¸�z

Rn§¨Ô�ICw-O§¨Þ��E

²Cu3X 

(3) #·�$-ØÙX 

(4) §¨²F´·g�Ö×¶X 

I�J´��Û�s���z®¸��#K�

LMN%z®°OPQ°�F´Þ��E§¨��

�µ�X 

(Ì) ��%��	 

zK¸w4>RSz_0°����°;T

«ÀÁ  �zK¸U#ÔÒ��O²�Ü��

��*�§¨��¸��s `���V01zK

¸®4N�2W3�XY-5�	�¸-CV

Ë�J´�Z5�+yÞ��E§¨��I�Xz

K¸[s§¨��y�\Ô¸²§¨�É�)§

¨²�Å¡b� MVS ¿-8]-O¡cSQR§

¨²�Å�(4-OI*D'%*>'�`S*�

�'I?20%y�Å���MVSr�¿-8][�

1 r X§¨-¶<p^q�_`ab§Ê-��
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� 1  zK¸[s§¨��MVS¸�¿-8]� 
 
���zK¸[s§¨��-O�Å;rp

^IÇ0·�¶y 33.33%~66.66%�.Þ��Ed

¦�`� 30%~90%9(4�eÊ_f<§ÊÎÁÏ

Igh�-d¦�`�¬�ÀÁiy 20%~40%�<

.zK¸[s§¨��I§¨-¶�_f#§Ê

�ÒÓÏy 10%~60%Xg 1r y?#�s�Ê

Ë���Ü��j¸ykb�Å�����VzK

¸[s§¨��_fF§Ê-�IÞ��E§¨

²¤#'y 45.18 lm�(4)��§¨²1¶e

ª�`[� 2r Xq��>�C��Þ��E¸

�§¨É7QRJ´�s���9:ÇÈ��¸�

no��e�Æ§¨²�Å¡cËpÆ[s§¨�

�¸�É7GgÛ%§¨²Ñ9:8�X��J´

�s�����VS°�z¸y��¬����Q

RÔÕ�¸�ÚÛ¾q��X 
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� 2  zK¸[s§¨����§¨²1¶eª� 

�#1¢§Ê� 

0000����1234567��839:;<)=>1234567��839:;<)=>1234567��839:;<)=>1234567��839:;<)=>                        (((( ()*+�� ()*+�� ()*+�� ()*+��::::?@A?@A?@A?@A))))    

(�) �/	 

Z�ØÙ9:6®YZØÙÆDZØÙÆ�Z

ØÙ%�r�·.6� =©k§EiZ�stuv
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hw�ShiZ�x�%ZPZ�yzXÃ{�Z

�YÆtÆ�Æ�6k3�|056�XX/}�
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~�Ê �r4�r����6D�©a�Zi�

�Ê���.ÑHY©)��v�-¶X 

Q�
l�~������¦Y¦��N�0

���Æ��ÆZ�ÆZ�Ñ���,��)_�

�Z����Z�%�qB��c���Nippon 

Gaishi Kabushikigaisha�NGK���� 20
����

YÃW��(�����¿© 223�~� �\�

�� 316MW �~Z�8[1]��´£Q>]d��

��8X)Y¦�ÃWÆ�����Î��)5�

Û��'��yY¦�#��� ��='�?@

��¡Q�V1�S�h�¢��~Zr£¤��

�X 

(Þ) �n	 

1. ��Z�Y¦��[2] 

1967
�¥�¦Ú§¨©�Yg��Z

��q;��1970 
ª�¥���� DOE

r¥l��«¬x��Ï�¦ÚÆGEÆDOW 

ChemicalÑÕ©��Z�aY�®<¯°

}uTDÑ<±� 1980
ª\�² X̧NGK

¦��Z� 1983 
³a���<¯°a´

¦t(Ï��Ã 20
�aYÃW��µ6y

*¶·¸�>]~����¹���6�

ÕdxXº»<Z�¼½¶u3�9:¾Ë

Zl¨�¿XOPÕaY�# CSPL�À�

% BBS�Á�B«Â��)�ÀÆÁÆ¥¯

°a´Ïi]Õ��Z�aY�� 1990


ª\�XCSPLN�¯°}uÃDI�BBS

NÄ ABB \`<QRf�,).²¸XU

Ã BBC ��Y6�\lÂÃ%�qB��

c���·ÀÂ�ÅÍ NGKXR� NASZ

�d���VW>¢TDX 

2. ��Z��;�%É7%Æ\ 

��Z�O+@��� 300ÇS�Èy

bPÉÛÊ��SËÌ��Ã¹�y¼PÉ

ÛÊ��Í-��ÎÏÐµyZ��X¡ZV

�&��ÃZ��%�È½5¢6����

AZVyÑ½5X���Z�6®��Ò-

Z���B�=-ZP�a�. NaSZ�b

½�Ó6®=-Z���B�Ò-ZP�

a���® NaÔÍÔAl2O3=-Z���6

�_Õµ���Ö�ÌË��Ì\ 98Ç�¦

ÝÖ�ÌË��Ì\ 119Ç��a�^_�

Na×&��ÃX)��rØ§4UÙÚÄÉ

��ÓÄÉÛÜ+�ZP��$ÉX�Z�

���Na×&�ÝÃ=-Z��¦�½5+

.sÞZ$�[� 1ß$X 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 1 ��Z��;�%É7 

 

��Z�F#�¯Ú¬I[6)mZ�

�SÈ��	 

(1) È�²3	��Z����È�²��Z

�Cwx�ÚCw-OrF#�#-Z

� ² � y 760Wh/kg � � � � > 4

300Wh/kg�6��Z�� 3~4�X 

(2) �>Z$Æ3¶¡Z	)¡ZZ$Ø�

���v 200~300mA/cm2�̂ ��0�¡

¸) 3��=#�²X 

(3) A¡Z-¶3	®4��=-Z���r

S	#����Ò-Z��Þ�Z��

�¡Z�
½5�A¡ZZ$-¶v� 90

�X 

(4) >Ä²��É�	C-Z���^��

6UnÄ²�82�Ç0¦,²6��Z

�� 1/3~1/4X 

(5) S��	4500 ����R���Sv 15


X 

(6) ]^� 	̧�Ø§�<���¡�<�l�

<��X 

�����;��^I\�¼�¨�

���6�r6qÃ3���ÇÈ Power 

conversion systems % NaSZ���r6

q������ 300�000~400�000 /kWX 

3. ��Z�5�Y¦%ÀÁ 

(1) �q%º¥	NGK �¦�q��Z�

�+ 1983 
³a�·+QR��Z�

aY�^4 2002 
a�QÕd���

�XNGK���"� NaS Z�Ëw 

~�5��¾Ë!x"��¼#½¤ �

�Lo ad Leveling�LL�Æ�$Z�

�Emergency Power Supply� EPS�ÆU

5



 

ÕZD5ØÙ�Stand-by Power Supply� 

SPS�Ñ5�X��� 2010
 9�� �

����6©%Ã 223�8����Ä²

�� 316MW�)_��4 LL ���Ä

²*>�%Ã 140MWX�4 LL+ EPS¦

LL+USPS8c���Ä²"� 60MW@

A��4�¢��¹�5�&v�

40MWX2001 
�NGK ©���qIÝ

�¸�Êr �ØÙ4¥�Z��
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