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¡ 1  Deloro 40 �¶·�$¸n¹º�GQR"n-P

»¼� SEM½¾+ EDX�¿:(a)»¼� EDXÀ 

�¿;(b)QRR°ÁÂÃ@ 

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

102 4 (102.10 No.90)
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¡ 2 SA-350��.��Deloro 40h�]^�-+�$

��ÄPn--?�GQR"ÅÆ½¾:(a)�-;(b)
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¡ 3  A-350��.��ÀÉ Deloro 40(D40)h�+�¶

]^�-+�$¸n-?"ÅÆ½¾:(a)�-Ê(b)

�$��-@ 

Ën--?lm��[\��,*����

Deloro 40QRn--?"-Ì89�ÍÎÏÐÁq

����-?"QRÑO+-?"ÒÓÔÕ�ÍY

Ö�§�C Deloro 50 h��-"�×89x�$

�¶-?89@A-350 ��.�ÀÉ� Deloro 

40(D40)h�+�¶]^�-+�$��n--

?�³¡ 3 W´·ËØÙÚÛ"Ç¦Ü�+-?Ý

Þ�Yß-?�!�QR�¾"ÅÆ½¾@ 

Ë��A�©���	´���.�� Deloro 

40 h�n--?S� SS309 h�n-
P]^

Deloro 40n--?��-?-�"r�p�sC

518.43 Mpa���}��sC 1.25%�������

�sC 403HV@�Ë-�"�����Y���

Deloro 40 h��--?-�����À�
C

401HV � 420HV ��5G��-�"����Ë

401HV �� 366~386HV����� !"Ãµ

211HV�¦#$Ã�%."���À�
C

132HV~150HV���C-�&���'(Ã���

�µ 162~171HV��Ë��,*����"�$�

�-?��B)À Y��Deloro 40"�$¸n-

��®��*+µ 10~30,m����--?-�

"®��*+ 30~60,mµ-� .&
(¡ 4)�

��¶���s" v�v�+)/&��-��

�C�--�����s"��+0�©@1Å�

-�" .�· X 23$+ EDX !4À 	´Ë

CrBvNi3BvNi17Si3+,�5�WB!@ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¡ 4 ��.� SA-350� Deloro 40h�/�¶ÀÉ]^

�-/�$��-?"-� SEM��B)½¾:(a)

�--�;(b)�$��-�@ 

µ6Òn--�·-?�78§¨À��Ë-

�78§¨À 	´���,*����n-�·
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�9-?+-�¦¹º�-?-�":YY 78§

¨�;s��C 240 Mpa�;��µ-50Mpa,:xx7

8§¨�;s��C 100 Mpa,;��µ-150Mpa(¡

5)@�Ë��<TU�=	´�Deloro 40 -�+

Deloro 50-�> 3wt% NaCl5�"TU�?sC

SA-350+ SA-105����-n,*��.����

.����@"rTU©��TU�AB���

-�TUC§D�B��@ 

(E)�Fx[G� 

/lm·ËH=-?���IJ��.�-?

F9ÐÁQRKL�Í[\��,*��-P"Q

R-?89MN��×MN[GY{µO���Ö

��,*����-?"ÝP@

 

 

 

 

 
 
 
 
 
¡ 5 ��.� SA-350� Deloro 40h�]^�--?"-�78§¨À�(-� 630È/1hr)-�¦¹º@ 

%%%%����&'&'&'&' CLSMCLSMCLSMCLSM()*()*()*()* COCOCOCO2222+,-./01+,-./01+,-./01+,-./01    

����23/45���23/45���23/45���23/45�������678678678678����9:;9:;9:;9:;<<<<=>*?@AB*?=>*?@AB*?=>*?@AB*?=>*?@AB*?����CD�CD�CD�CD�����EFGEFGEFGEFG����HIJHIJHIJHIJ����HKLHKLHKLHKL$$$$    

(�) lmQR� 

/01�Sa¹CTUaVÃ�WW 3ÃhX

YZ[\}]^a9�M_>`�ab^c�[\

}+ 1500 0deZ]^��^f[ ghijX

CLSM.�`\�/Wkll5ijX CLSM.�

"mn�3op�§�CqPrst[\"Y^

©��S¹Zkl5!��5'D�Cq\^a9@

>1\^a9`a"u�M_jX CLSM\^a9

�u� vw&xyxz{lmY�O§0�a9

|�b e}~��/a9µY��]^a9 x

y��Y[\�×·=�Í�.a9bv�����

[\a9 ��"��AÙ@ 

(�) lmc�� 

jXCLSM\^a9�u� vw&xy"�

�a{c�'/t�O�� 

1. \^a9G������[xA9�¡8

{���\^a9�~�ÍËa9�º�?v

�z�?�`a�?"�y�[\\^a9

"G���A9¡@ 

2. \^a9CO2vw&xyxz{�����

���k\^a9�~�G���Na�[

\jX CLSM^v �¡^�¢f^" CO2

vw&e�y��+£¤¥¦@ 

3. \^a9 CO2vw&xyxz{§�8{�

�k\^G���A9�¤^�zjX

CLSM^ CO2vw&�×��"xyxz{

§��¨xa9�º�?v�z�?�`a

�?©F7Ú�Ûª«¬�Hua{��@ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

¡ 1  jX CLSM^��+A9�� 

4. \^a9CO2vw&"�®Þk�vw¯Þ

xy�m�TUaVÃ�"\^h�a9]

�̂jX CLSM^" CO2vwe�®Þk�

vw¯Þh�L�xy@xyYh�°�±

²w�³´µ¶]^�·�¸xy"ÞkY
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ÝP�×±�¹[G@ 

5. \^a9 CO2vw&xy±�º�À �»

FY¼À ½¶�yxy±�"¾Û©v¿

J©��À©@ 

6. \^a9 CO2vw&z{�Zkxy���

z{jXCLSM^W��"G���Nac

e CO2vw&@ 

(E) lm!�� 

�jXCLSM^a9`aÁÂe�®v &µ

��c��³¡ 1W´�xy��Ãa9ÁÂÁÂ

eÄh¢À��a9`{�Å�eÆÇÀº�xy

e����c�/(a9.�v`aA�vÈÉD

Ê 3ËÌ@/lmW��e.�� CLSMµ��»

FL�exyYª.Í�Îe vw¯Þ�/a9

��" CLSMe vw¯Þµ 88.4v100.7+ 106.4 

kgCO2/m3(³§ 1W´)@·xyz{ijX CLSM

^eÏvw&³§ 2 W´@CLSM \^Za9.

�vA��ÐvÈÉDÊÑÌÉe vw&³¡ 2

W´@Ë¡Y��CLSM\^a9" CO2vw��

Za9.�Òn;s�ÓF 90%��9µÈÉDÊ@

Ë1Y��µÔÕa9|�b e�Ö�Ãa9.

�×Ø�Ù;ÚÛÙ;ÜÌe½¸@ 

 
 
 
 
 
 
 
 
 
¡ 2  CLSM\^OÌÉ vw&Òn 

§ 1  ijXØÙ©�p�.� vw¯Þ 

ijXØÙ 

�p�.� 
 vw&(kg CO2e) ��Þ&(m3)  vw¯Þ(kgCO2e/m3)

C8540mn 303450  3432 88.4  
C10562mn 771638  7254 106.4  
C7572smn 684487  6800 100.7  

§ 2  CLSM^eÏvw& 

a9�� Ï vw&(kgCO2e) �?}� vw&(kgCO2e) 

�a)Ý(No.4) 5059.71  11.43  

�a�)Þ(Í�Ì) 4169.97  9.42  

2×2×2mÇß½�8{(CACLSM.�) 975533.56  2204.50  

2×2×2mÇß½��w(CACLSM.�) 4146.72  9.37  

ijXØÙ©�p�.�(tP^��)+�� 1465007.70  3310.60  
ijXØÙ©�p�.�(£P^��)+�� 1600616.06  3617.05  

vs� 81740.97  184.72  

��	
+�� 24834.44  56.12  

�W�� 55806.88  126.11  

Ïz 4216916.02  9529.32  

 

MMMM����NOPQRS/TUVWXYKZ��NOPQRS/TUVWXYKZ��NOPQRS/TUVWXYKZ��NOPQRS/TUVWXYKZ��                                        ����PQ���PQ���PQ���PQ�������[\L[\L[\L[\L����H]^H]^H]^H]^$$$$    

(�) lmQR� 

1. ËCT�Ã¹&�����e�s�t�·

�©�O¯q¹�c-�a��\�¬rs

���V5Ô+>�T��Ã�½���

^�O�� !��"+ËÆÇ�R"#

$�«!�#$%��&·�'�?kl(

y�)*�¸�+,z!�-�.��/|

01�«����s@F2>Ã¹i¨34

t�D�Y^" CT �A5�¸�� GPRS

��É6���Í�Ë FTU Ä±�ØÙZ

f�!�(ya{7^���ËCL_Hu

89:��ÐC���;"�<£�ÜÌx

�Ì�Ô=&�;e!�^µ�>?e+

��Í3	´.�@e!+@A�BCC¨

>D�±�e¹º£ËEFG�1ÅL_

89C�;e�A5����¸Ö�H 6

� CT±�É��� FTU� 3� VT�IJ

&��KË�&���¸L�!�6�M

�vNO"�~@ 

2. /zPµ�+ixQRÀSÃ¹OÌ��;

"�º��µ¶�Ík1T~YU!��;

µ¶xMµ�Vl5§�±�hW:;�.

OÌ��;"�º��µ�x!�µ¶Ñ�

×±6�Í[��;XY&�xZ[±6�
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�+5\�§�!�5������p��

;!�:���6��ÍH!�y]"�

¨±6��+§�/lmzP!��H^!

�y]+�@ 

(�) lm�Ö� 

1. _©x�z�.!�§�±6��`�(y

!�"�~@ 

2. �zxl8� GPRS/Zigbee��É6µ*a

"�§�!�5����Í�!
�À�x

H=b��@ 

3. CcVÃ¹cM_�£xd�"�e±�¹

fghZ"±�¹±��[xijkm��

��e�z��l±�mJ+En
�9

¶�[\Ã¹o�/�;p©±�±�¹�º

��@ 

4. [\Ã¹Web Based�efghCA
�x

L_ GPRS±�¤q9�"É6k�xr�

�z��!s���;!��e:���[

[@ 

5. §�±�hWxµ�Z[:t�T~�;"

�º��x!�"µ¶�[\Ã¹�;XY

&�xZ[±6���ÍxL�±6��À

����CÃ¹���zÃ¹!�YU�;

"�×±6�Í�u§Ê.{µ(y"ÝP@ 

6. vwT�Ã¹�Ã!��p	"EÜo�+

173 Sx§©�;�CWv�eo�m�¿

Ihx�;<£89� GPRS/Zigbee��É

6µ*a"�§�!�5����]^H�

ÍyÀ���"�×©���=o�H�©

x6�@ 

(E) lm½¸x9¦� 

1. xVz¹v+!��%�"cVÃ¹©F!

�½¶+Y�"§ÔÕ{xzP�."!�

§�±6��|�(y!�"�~@ 

2. §��¹ºAvZigbee�� GPRS��É6

µB�!�§�!�5���"��xr�

�zx��À�+H=b��@ 

3. §� ORACLE ±�¹�M_�zfgh"

r���[��!±�¹}~xH�"±�

�[x±��m�+§� DTS ±�En:

;��À�d�¹º½¶[\xkm���

�e�z��l"±��JEn9¶�Í�

OMSx NBS"Ã¹�;��±6E�!�

±�fgh�1ÅÍÀ x AMI��"±�


�@ 

4. CT�Ã¹c[\�eWeb BasedfghC

A
�xL_ GPRS!�5���"É6k

�xr��z��[[d�x�£À�":

���@ 

5. CT�Ã¹�Ãv� 173 S�;xEÜo

��CWv�eo�m�¿Ihx�;<£

89� GPRS µ*a"�§�!�5��

��]^��H�ÍyÀ����"�×©

���=o�H�©x6�@ 

6. §�±�hWxµ�Z[:t�T~Ã¹§

�x�I�;xsI�;"�º��x!�

"µ¶�Í��7^�;!�Z[�u§�

¶��.!��U�;"�z±���{µ

��y]x~�"Zk@ 

7. [\Web Based�;XY&�xZ[±6�

��H(yC���±6�QR�+"(

y����Hs(y!+@ 

(�) lm!�+�§�� 

1. §��¹ºAvZigBee�� GPRS��É6

µB�!�§���±6¤q5���"�

�xr��zx��À��CT�Ã¹cM

_�e±�¹fghZ"±��[xij±

�mJ+En
�9¶@ 

2. ij/01L3£���"km����e

�z��l±�mJ+En
�9¶�À�

Ã¹o��e±�@ 

3. [\Ã¹Web Based�efghCA
�x

L_ GPRS±�¤q9�"É6k�xr�

�z��!s���;��±6¤q�e:

���[[@ 

4. §�3��&A(SVM)+±�hWxµ�Z

[:t�T~�;"�º��x�G��"

µ¶�ÍxL�±6��À�����v.

U��G��;��ºy����µ/lm

"Y^©=o�5�lmY+�@ 

5. Y�+>?�;�G��^µ�H^�G�

�y]!+���m����:;©�e

��|�Ã¹M§C��ÄL_ÈÉxM§

{V��@ 

 

 

 

 

 

 

 

 

 

 

 

 

¡ 1 �;XY&�xZ[±6���[ 
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¡ 2 GPRS±�¤qxØÙ�� ¡ 3 &�¤q��`a½¾     ¡ 4  �º��À ��¡ 

____����`a�bcdef7gh`a�bcdef7gh`a�bcdef7gh`a�bcdef7gh                                                                        ((((ij���ij���ij���ij�������klklklkl))))    

(�) ��� 

B ��"s¨5�ABCÀ�xÖ�Í��D

���ÔABÍ�Ü������Æ�Õ���4

>E���eDE®��·Ê�Í�x"���

PT-3�9���Ig�HC§��DE®��E�

Ô�"��I�L�����+� �"LMÊA

B� PT-1vPT-2"��Iv��I¡¢��4E�

Ô£x��×¯@��� VT E��Ie�®��

¤¤#$ABÀ�+�+Í����AÚÛ©�¥

�¤��©Ö�6¦e�§O+¨©À�xÍ��

A"ÒÓ½Y@ 

(�) ���zx�[� 

B��Z a-b-c��ªE�¦{µ5�ABv�

¿Ih"�z*a��¿IhZ Ynd1 ½¶���

�¿IhsI��IÓ��I��I 30«��¿I

h 13.2 kV"�I��·��¬®Av(IPBD)·

110 ¼�hxAB¯Ì�O���°��¿Ihs

�I�� ?""±lnIh�??����["

£�@ 

(E) 5�AÀ�BÙÜ�� 

>À�F9Z�Í�9�Z²³C¼�h¡�

"���I(Vrunning)v5�A�I(Vincoming)Ô��¿

�×¯�+��I'´�e��v�¦v�?vµ

�¶+À�·�Ü��]^ED+�IyÀ@ÍC

ABx����I�?0&¸���¹�¼�h�

!À�Í�@ABÀ��×BÙ��Àº³§ 1� 

§ 1 5�AÀ�BÙÜ� 

¼�hº� � ±10« 

AB�»�Ix���I¶ 0~+5% 

ABx��"µ�¶ ±0.067 Hz 

 

cmnopqrsatuvwxyXYz	

{|sa}~(faulty synchronization)���b

c��b��c����0����q�d���

sa}~�����<nsa}~��l��`a

2����b�����������cmc� 

¡¢£¤ 

(�) ABÀ��&À � 

1. ABÒ����IÀ  

/:;gzC B��AB�¼��J PT3vPT1

+ CT6"E��Iv�A6¦Ê���+AB�D

EZvÒ�"E��I&���³§ 2~3W´ÊA

BDEZvÒ�+Í�"E��Iv�A½$�³

¡ 1(a)W´ÊABDEZvÒ�+Ö�Í�&��

z{�ß"�&½$�³¡ 1(b)W´@ 

¡ 1(b)½$	´ABCÒ�Z�z{����

�I"¸�¦�I�!½$�µ¸����Iz{

�&�¸����Iv��I½$�³¡ 2W´@ 

ABÒ���PT-3 E���I&��µ�Van 

7.190 kVvVbn 8.635 kVvVcn 7.117 kV���¿�

0.944v1.129v0.929Ö¾Ê½$À ��	´��

�I��v�?5G�"����I��¿N�½

®��?g¿®Ê1���ÔABÀ�"�IyÀv

QRÖ�?�A"ØÙ+��W#$�¥��©¨

©½Y�ÀÁÂ®Í�9�"`�©�@ 

§ 2 ABÒ��vÒ� PT3"���I� 

 van / vab Vbn / vbc Vcn / vca 

¥e¦ 7.615 kV 7.646 kV 7.659 kV 

 13.184 kV 13.263 kV 13.243 kV

¥e@ 7.190 kV 8.635 kV 7.117 kV 

 13.106 kV 13.200 kV 13.194 kV

§ 3 ABÒ��vÒ� PT1"���I� 

 van vbn vcn 

¥e¦ 7.615 kV 7.647 kV 7.663 kV 

¥e@ 7.615 kV 7.647 kV 7.663 kV 
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¡ 1(a) AB-��E��Iv�A&�½$ 

 

 

 

 

 

¡ 1(b) ABv��E��Iz{"½$ 

 

 

 

 

 

 

 

¡ 2 ABÒ������ PT3"��Iv��I½$ 

 

2. ABÀ�+Ã���®�À  

ABÀ����IØÙÄsC��+ 1.005 Ö

¾�ABÃ�������µ�µ 59.9978 Hz�A

Bµ�ØÙ> 59.9476 Hz�µ����{� 0.0502 

HzÊ>1®�tAB]�Ö�?+Y4Å 150 ms�

¼�h��>1��Z�!¹�Æ{��Â®Ö�

��9�Ê.¼�h¹�6¦|Ç�ª«AB|Ç

-1.9809«Ã���ÊABÀ�vÃ���"DEÞ

��³§ 4W´ÊABÀ�vÃ���"�/��I

'´�½$�³¡ 3W´@ 

§ 4 ABÀ�xÃ���Þ� 

§¨© `aª«(¬) ∆t (ms) ®(Hz) 

Van �¯`a°  

Vbn �¯`a°  

Vcn -7.2513 -401.306 

Vab -1.9809 -109.613 

Vbc -1.9809  

Vca -1.9809  

fsys 59.9978 

 

 

 

 

 

 

 

¡ 3 ABÃ���"��Iv��I'´�½$ 

(È) �F� 

/ÉZk IEEE Std C50.12-2005Ö¾ÉÊ�À

º5�AÃ���"MN�{µABÀ�©���

"Zk@ÍZAB"���[�©�ËÍ�x�z

=e�·�&&�À ÞkÛªÀ�� "KLW

>�H.hJ��I6¦"����¨©ÔÕ��

+ÒÓÀ�6¦e�KL@ 

    

±²b³´b©±²b³´b©±²b³´b©±²b³´b©µ¶·�¸01/RSµ¶·�¸01/RSµ¶·�¸01/RSµ¶·�¸01/RS                    ((((b����b����b����b��������EK¹EK¹EK¹EK¹�����ºF�ºF�ºF�ºF����C»¼C»¼C»¼C»¼))))    

(�) Á� 

 m���o�Þ&
����ÌÍ�ËCm

���Ü�vo����[vO�XY"�¿©+

¿Ihm�e�Ö�o�E��A���nÊ��

��%�@ �o]ÔE����À "¾Û��Û

HQRo�O|��¨ÎA+Ï��IÀ�#$�

�ÔCg�¨G�²ÃÌCm�����]^Ãs

ÐÑÀ ��ÔCh���?re�H©�+�«

©���]^ÒÓeÛª�+z{��ÛÔ��Ï

��/É»FModify Carson’ EquationvMatlab]

^z{+9¶ij@ 

(�) �t�Õ9�� 

E��� 11.4/22.8kV �tKºÆ��

�Normally Close Loop�@sI�t�Õ�h�

25kVÎ 150kV BIL"È¯ PE�Õ��Ö�"�×

µ 500MCM�ÀØ�"�×µ#1AWG���È¯

PEÙÚ�Õ���FE�S�������Û9Z

©�@�Ö��m�C��B"tPª��ÀØ�

m�C��B"£Pª�µÑ���§h�ª��

Ä��ÕhºÜ�v�@sIo���&µ

225A�sIo�Ý;ËXY�Aµ 450A@�Õ

?�x�?v�³¡ 1��tm��Õ?r³§ 1@ 

    

 

 

       (½¾¿Àb³+Á) 

¡ 1 �Õ?�x�?v� 
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§ 1 �tm��Õ?r§ 

25kV 
�� 

#1AWG 500MCM 

Þ�K 42.41mm2 253 mm2 

ßÞ 19 37 

��Å× 8.18mm 3%�  20.04 3%�  

¬�Å× 22.86 0.76mm� 37.31 0.76mm�

Å�ª�Å× 24.89 1.27mm� 37.85 1.27mm�

�!Å×(+) 33mm 47mm 

0.381mm�£ 0.51mm�£ 
c�ª��� 

(��) (��) 

6.6mm�£ 6.6mm�£
¬��� 

(��) (��) 

0.76mm�£ 1.02mm�£ 
Å�ª��� 

(��) (��) 

2.03mm�£ 2.03mm�£ 
PVCÅ��� 

(��) (��) 

ÖfZ©��×+Þ� #16AWG-18 #15AWG-27

385kg/km 2300kg/km 
ª��& 

�£ �£ 

Ö¾}� 600m 600m 

(E) �t�Õµ�� 

K�e�t�Õ��¶OÉµZ©�xÊ��

µÖ�fS>Ê��ÅaÆ3Z©��p����

z{���½9¶£�}¤~ßÊ��e?r�v
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P¬eÅ��@µ6�����½9¶�§´1

�t��fZ©�e�r��teÝÞ��¤~.: 

dc =�ª�Ü×(inches)  

dod = ÀSZ©Ö�ª�Å×(inches) 

ds = ÖfZ©��Ü×(inches)�ª®Z©�Ü× 

GMRc =�ª�e�	���×(ft.) 

GMRs =Z©�e�	���×(ft.) 

rc = �ª�?r�(�/mile)�?}�ª�?r 

rs =Z©�?r�(�/mile) �?}Z©�Br 

k = ÖfZ©�Þ& 

»F£�eµ���+z{ª�xª��eÑ
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Õm���?rez{�z{³¶(3)�+¶(4)W

´��ª�*dxm�³¡ 1W´@ 

Modified Carson’ Equation 
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�

�
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�

�
+⋅++= 93402.7

1
ln12134.009530.0

i

iii
GMR

jrz

 

(ohm/mile) ............................................................ (3) 
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+⋅+= 93402.7

1
ln12134.009530.0
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(ohm/mile) .......................................................... (4) 

ir�ª� i?r(ohm/mile) 

iGMR�ª��	���×(feet) 

ijD
�ª� ixª� j�*(feet) 

(È) �F� 
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¸e��>z{�t�ÕE����?r£��

Modify Carson’ EquationÙ��KLe@ 

§ 2 ÚX¸�¦n�§ 

 Z012 

�= 

u� 
 

0.1444i + 0.0865   0.0005i - 0.0015-  0.0002i + 0.0002-  

0.0010i - 0.0004   0.1444i + 0.0865     0.0002i - 0.0004   

0.0002i - 0.0004   0.0002i + 0.0002-  0.2081i + 0.4095   
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0.1437i + 0.1075 00

00.1437i + 0.1075 0

000.1518i + 0.5458
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0.1832i + 0.1430   0.0000i + 0.0000-  0.0000i + 0.0000-  

0.0000i + 0.0000   0.1832i + 0.1430    0.0000i + 0.0000-  

0.0000i + 0.0000   0.0000i + 0.0000    0.2880i + 0.6509    
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