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˸˷ƣǳıDƴɿ  

�ǳıDĕ̀ǽȒ  

�ʠĎǿʞ̀œǌ˲ft��?ʩǌ˳  

	Ȓǳɼɘ̀ʹţ×˙ɼɘ  


¬Ȕɻı̀¨ƳęDƾÈɜ 11 ÿ˲!: 2 ÿƾ«˳˵ĄʬD¨ƳęDʚÈɜ 14 ÿ� � � � � � �  

�ǿȔɻı̀ɰȎƘʍƱ˲2 ˔Dƅĝ? 1˵2 ˔DǸƅ˳˵ǈǑÓȅƱD�ʾƅĝ˵Ēɖ

ƘʍD�ʾƅĝ˵6DL$ĄʬD˧ƐǿBVYƅĝ  

�ȒȈȁǎ̀œǌÓȅɰȎƘʍD 2 ˔Dʹţ×˙ɼɘ°ʭ$Wȓǹ%ȒȈ0= Yȁ

ǎ>˵˗İ>ΩĠBǄ%° 8»ƳĈ%ɼɘDɐŦÅƼ˵ƃǄ]ɴ;= 8?,[˵

ǽȒ%ȒȈ0˵2 ÿ%ƾ«08�  

 

˹˷ƘʍDƴɿ  

2.1� ɰȎƘʍDǗZ  

(1)Łę˵ƘʍDʿɘ  

� ŁęDƽˋEƒēèƧÆB�X˵ĦDL!Bœǌ]÷*ÌZYg����˵60=œǌ

]ǨQYu�i��|˲ľġʜɲů˳%�Y�ǽȒ%�;8ɰȎƘʍEƘʍëƧÆB·ɘ

0= Y�  

 

(2)ɰȎŁφD�×�  

� ɰȎƘʍD�×�D¦ɿʾ×]Đ 2-1 Bȩ2�u�i×���>čõ.Z8¼ȊǠOD

c�o�da�TˁǌA@DœǌEg����>÷*ÌZ˵ɰȎŁφ> 70�$W 95�B

ãǻ.Z˵ǅ×�p�woD˒ñ%ɴ\Z˵ɅɾDŝ˵ÐȈˁǌ?0=ɾćç.ZY�p

�wo?E�ɨBǌB˄ĿɂTȢA@Dđ¹]āPǈǑȁ] !%˵̈ Ƴę>Eđ¹ȁD

RD]6!ą^> Y�,Dp�woD˒ñBEʹţ×˙ɼɘ%¼Ȋ.Z= 8�ʹţ×

˙ɼɘEɰȎƘʍD 2 ˔ƺƯİBʍɘ0=�;8�ƺƯİDʀöĐ]Đ 2-2 Bȩ2�  
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Đ 2-1� ɰȎƘʍ�×�˲�ʾŷɃ˳  

 

 
Đ 2-2� ƺƯİ˲2 ˔˳DʀöĐ˲ȖȞəDʝƔ]ÊB»ŭ˳  
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50m³

受入原油
地上タンク
102A,B
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中間タンク201
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遠心分離装置
101,201A～D

5基

加熱（85℃）
中間タンク202

10m³

油清浄機
201A～D
4基

中間タンク203
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加熱器（95℃）

蒸留缶301
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2.2� ʹţ×˙ɼɘ  

� ʹţ×˙BVX˵œǌ¤BāNZYp�wo]ŘÝȔBǊǁ.4˵ǝDO]ʴɏȔBö

XÖ2,?%>&YRD>�Y��ĮʶʨƝˎ-?B˵p�woEƂ&Ö0ɚBVXˍ 

8�ʾn�wu�]ʱ0={×wkBžÖ.ZY�řʐ¨Ƴę>E˻ú˲ƺȏ�201Â

201D�˳?˵TTĹĕDRD 1 ú˲ƺȏ�101�˳R¼\Z= 8�  

 

˺˷ɻıȁǎ?ǽȒÞŝDƶĪȹ  

3.1� ɻıDƶĪ  

� ɻıȁǎDÑȜD�ʾ]ÑȜ 3-1 3˵-2 Bȩ2�ŁęDɻıȁǎB< =E˵ɻı%ģ&

$;8ɰȎƘʍ]¦BʮKY�  

 

�ɰȎƘʍŔǿÍ¹  

a) 1 ˔B< =E˵ġĜEk�i��{ʾ$WġZ˵ġƗĀBȬå0= 8�  

b) 2 ˔B< =E˵ġĜE˵ʹţ×˙ɼɘDɠŝDĜ]˒&Ă&˧^>˵˫Ɋ]ƿ0=

A(A;=#X˵ľƮE˫ɊO]ƿ0=A(A;= 8�  

 

�ɰȎƘʍ˲˸˔˳˲Đ 2-1˳  

a) u�i˵ʜƷ˥EǽȒ0= A$;8�  

 

	ɰȎƘʍ˲˹˔˳˲Đ 2-1˵2-2˳ 

˲ʹţ×˙ɼɘ 101 #VI 201A�D ƣ¹B< =˳  

a) 101 B< =E˵łÆ˟�BǷ+ʣ%�Y%˵ǽȒ08ȑʣEʀř8WA$;8�  

b) 201A B< =E˵h_��wipD�YȼůDÆƨ%Ǹ*=ˍ&˵C1DȱEŖ&

:'WZ= 8�  

c) 201B B< =E˵�ʾDłDÆĜ%ź%;= 8��ʾEÍɨB˯(Ƿ+˵ƨRĠ

Ś0˵Ǯ0(Ǽ"8ȑʣ%�;8��ʾDłÆDÆƨ%ɮ:= 8�890˵C1D

ȱEŖ&:'WZ= A$;8��ʾB�Y��u�BǜǱß˲ ɪE��i D˳ƐŅ

Dʣ%�;8�˲ÑȜ 3-1˳ 

d) 201C B< =E˵�ʾD¢ÆDÆĜ%ź%;= 8�¤L@>Ǯ0(Ǽ"8ʣ%�

;8�ǜǱßDƐŅDʣ%�;8��ʾDûÆDÆƨ%ˍ = 8�C1DȱEŖ&

:'Z= 8��ʾDłÆDÆƨRġZ= 8�˲ÑȜ 3-1˳ 

e) 201D B< =E˵�ʾDÆƨ%TTź%;8ȁū>�;8��ʾDL!BǸ*8ʣ

%�;8�ƣ¹ɠŝD�ƗBRǸ*ʣ%�;8�˲ÑȜ 3-1˳ 

 

˲ʹţ×˙ɼɘƉ»ȗB< =˳  

f) 101 #VI 201A B< =E˵{�w�EA$;8�  
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˲ǌǟǘƺƣ¹˲ƺȏ 401,201A�D˳B< =˳ 

g) 401 #VI 201A~D BǸ*8ʣEA$;8�  

 

˲6D¯˳  

h) ��y}�p¤Dǌǟǘƺ 201B Dʾć%˔ǀÆDŏDe��w{ 6˵D�Bǀ��

�]ƒ 8�Bɘ$Z= 8�  

 

�  

�  
 

� ÑȜ 3-1� ʹţ×˙ɼɘ  ÑȜ 3-2�  ɰȎƘʍDƺƯİ˲2 ˔˳D  

� � � ˲ł$Wƺȏ 201D˵ 201C˵201B˳  � � � � ƧÆĜ]èƧƗĀBʀ8?,[  

 
3.2� ɋʷ  

� ƣ³ǳıBɧYɋʷ]äÉĖǧȖȞə%ʖƬ08ɌƩDƴɿ˲ŷɃ˳]ɹ 3-1 Bȩ2� 

 

ɹ 3-1� ǽȒÞŝDɋʷ˲ƴɿ˳˲�×�EĐ 2-1˵ʿɘEĐ 2-2 ]òǺ˳  

Ơƚ ɋɔ 
Þ�ƚ  ft��pu�|Bft��ȹ]ʿʯ08˖˵ʩǌɆ 1.3 kL ]ʔ;=�adift

��u�iBÌZ8�Ǟý08ǿEʛğ>&A 8Q˵ƙBu�iÏB�;8�ad

ift��]āQÍ˃]čõ08�.WB˵u�iÏ]ǔǘ2Y8Q˵Ɇ 620 L D�
adift��]¼ ˵,ZRčõ08�Íčõ˃E 9.9 kL ?A;8�  
u�i×���>ĊƳůBʶƆ08�  

Þƚ 
 

ĊƳůBu�i×���%Üȝ08�  

řƚ 
 

čõʦ 2 ú>œǌ]čõ08�890˵þőEȉƳœưǿ>EA(˵ơ¾ǿ?0=Ŗ
&ö;8�čõ08œǌEg����]ʱ0=u�iB÷*ÌZ8�  
Ɖ»İDk�{×��>÷Ìðǌē�u�i 103 ÷˵Ìðǌē�u�i 102 ÏDœǌ
]ɰȎŁφBÌZ8�  
»ƳĈ%˞ňB˰]<(Ωɦ]Ū188Q 1˵ ˔D×˙Ʒ 204 DƶĪ]ʀBɴ(%Ω
ňEʀWZA$;8�6Dŝ˵���{Dʶʨ]ÅƼ2Y8Q˵1 ˔Bɴ&˵ɰȎɗ
301 D���]űå>Íˍ08�˲ ,DƉ»>˵œǌ%ŠȆ0=ɾću�iBɴ$A

(AY�˳  

�����
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Ýşİ$W 1 ˔Bɴ(˖BEƺƯİ]ʱY% ,˵DƝEƺƯİDŏ˟Bȓ(RTDV

!ARD%ǫ ˵ǰZ= 8ƶĪ>�;8�ȓ RTDV!ARDEʢ˨�8XB�

;8�ɰȎɗ 301 D���]ˍ*= 1 ˔$W 2 ˔BŮYƝ˵­ŒEƺƯİDȓ R
TEH/��8XDˬ.BA;= 8�  
ƺƯİDʹţ×˙ɼɘBʭ ?,[Dȵ]ˍ*˵Ɖ»İBŮX˵k����u]Ɖ»

0˵ʶʨÅƼ]ɴ;8�þİD×˙Ʒ 401 D���]ˌQ˵þİDǌǟǘƺ 201Â
D DƉ»ȗ>ÅƼ08�  
»ƳĈ%ǌǟǘƺ 201D Dʭ(Dȵ]ˍ*V!?08?,[˵ȵBű%Ľ(ÞBǽȒ
08�  
ʹţ×˙ɼɘ 201C DɽÆ$WǴ]�%;= YD%ʀ"88Q˵þİB�;8űŻ
:ǜǱċ?ʦʫ°&DģĕǜǱċ>ǜǱ]ʏO8�  

 

˻˷ǳıBˏ¡08?ɛ"WZY¨ʙDŹÖ  

� ƣ³ʖƬ>E˵řƝD»ƳŁφ˵Ȅę>D»ƳĈDɴå˵ɻıȁǎ˵ʷñDþȮǳı¨

½A@]R?B˵²ʕ]ȶ=Y8QBˏ¡08?ɛ"WZY¨ʙ]ŹÖ2Y�N3˵ɻı

ȁǎ?řƝD»ƳŁφ˵»ƳĈDå&$WƻD¨ƪ%Ɓǣ.ZY�  

a) ɻıȁǎDʖƬVX˵ǽȒ08DEɰȎƘʍ>�X˵ĜDĠŚ�ƅÈȁǎ$W 2 ˔

DƺƯİ%ǽȒD¤ţ>�Y?Ɓǣ.ZY�  

b) 2 ˔DƺƯİB# =˵ǽȒBˏ¡08ùǼŧǿʞB< =˵ǅɇ˵�u�˵�×�

�A@ùǼŧǄ¹]¼;8»ƳŁφEA �N8 6˵DV!AʿȾEA �þİDɼ

ɘÏ>ų\Z= 8DE˵œǌDO>�Y�ʿȾȹ$WDùǼŧǄ¹DǬ" BV

YǽȒ>E˵ǽȒŝBǬ" ǦBǱǴ%Śŭ0= Y,?%�Y�ƣ³>EǽȒŝ

Bʹţ×˙ɼɘ%Ǽ"= =˵ǜǱ08? !ʎʈ?į˖BǜǱßDƐŅDʣR�

Y,?$W˵ʹţ×˙ɼɘ$WǬZ8Ǆç08œǌ%ǽȒBˏ¡08ʠĎǿʞ>�

Y?Ɓǣ.ZY�  

c) ʷñDǳı¨½BVY?˵œǌ%ft��]¦ŭ×?2Yęý˵6DȝǱǦE˝˚

Ǆ>�Y,?%Ģ �ɹ 4-1 BȝǱǦ?AX"YRD]ŹÖ2Y�ƟɉȔBEį˪

]ɴ ˵˽ȷ>ȝǱǦ]ƁĮ2Y�  

 

ɹ 4-1� ȝǱǦ?AX!YRDDŹÖ˲Ʋʋ%ŤɿAˣȘDŷɃ˳  
ȝǱǦDé×?Î¹½  į˪A@]ɴ;=.WBƲ

ʋ%Ťɿ$@!$  
�̀ɿƲʋ˵�̀ȁǎBť1

=.WBƲʋ%Ťɿ  

.WBƲʋ%Ťɿ

$@!$DÚƕ  
 

ģé×  ¤é×  Î¹½  

˚ǄȔ  ˚ǄǱɬ  Ɖ»ȗ˲Ýşȗ˳Ï

D˚ȧˍˌċA@

ƺƯȔƀǵ  

�̀ �ɨBǱɬƌ˚%Ȉ1T

2 ȼů>�Y8Q�  
Ťɿ�X��  

˝˚Ǆ  
Ǳɬ  

¬¹Ň˚˲ƇƊŇ˚

TʓĸŇ˚BVY˳ 
�̀ Ȅę>»ƳĈ%å&č;

= 88Q�  
Ťɿ�X�į˪˵ǣ

Į]ɴ!���

Č˛Ň˚BVYĄ

ďĸ¹D˝˚ʓĸ

BVY�ʹţ×˙ɼ

ɘD{×wkDŇ

˚A@�  

�̀ ʹţ×˙ɼɘÏ>ǝ¹D

ČÖ Ǆ˵ç%�;88Q�{

×wk?ƺċƣ¹B˕ˎ%

�;88Q�  

Ťɿ�X�į˪˵ǣ

Į]ɴ!��  
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ƺƯȔ  
 

Ųƈ  ʹţ×˙ɼɘÏʾ

Dčʨʾ?đĮʾ

D˕ˎDǡĺ  

�̀ʹţ×˙ɼɘ]×ʆ0˵

Ïʾ]ʑɈBʖKA ?\

$WA �  

Ťɿ�X��  

ʹţ×˙ɼɘJD

ȥ ΩǿDǞÌ  
�̀ʹţ×˙ɼɘ]×ʆ0˵

Ïʾ]ʑɈBʖKA ?\

$WA �  

Ťɿ�X��  

ʹţ×˙ɼɘDå

»ØXƞ"ƝDʾ

ćþĞDɷȴ  

�̀ ��e�Łę>Dþȹƺ

ċ]¼;8į˪>EȘʂ>

Ǳɬ%Ö= YV!BEʀ

"A$;88Q�  

Ťɿ�X��  

ƇƊ  ʹţ×˙ɼɘÏʾ

Dčʨʾ?đĮʾ

D˕ˎDǡĺA@  

�̀ʹţ×˙ɼɘ]×ʆ0˵

Ïʾ]ʑɈBʖKA ?\

$WA 8Q�  

Ťɿ�X��  

 

˼˷ǣĮ�Ʋʎį˪  

5.1� œǌDft��āơ˃DǣĮ  

� Ȅę$Wſö08œǌB@DφŒft��%āơ0= 8$ǣĮ08�  

 

(1)ʏƔ  

� œǌ?0=˵Ȅę>ſö08ǿ]ʏƔ?08� 

ʏƔ(1)̀u�i×��� VXſö08ÏĲǿ  

ʏƔ(2)̀÷Ìðǌē�u�i 102A,B VXſö08ÏĲǿ  

ʏƔ(3)̀ãǻ¤ˎu�i 202(ʹţ×˙Óȅǝ÷*ÌZu�i)VXſö08ÏĲǿ  

ʏƔ(4)̀ɾću�i 101A,B (Öɭu�i) VXſö08ÏĲǿ  

 

(2)ǣĮɌƩ  

� ʏƔDft��āơ˃DǣĮɌƩEƻD?#X>�Y�  

 

ɹ 5-1� ft��āơ˃ (ˁ˃%) 

��.��  ���  ���  %��  	��

��1 ��� 
��	� � 	
�)� � )�%� � ��(� �

�
 

5.2� œǌDŖǱǵDǣĮ  

� œǌDŖǱŧB< =ǣĮ08�  

 

(1)ʏƔ  

� 5.1 ɀ?þ1ʏƔ]Ȋ 8�  
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(2)ǣĮƗǏ  

� ƣǣĮ>E˵N3ujĳˌǏ˲ǅǙ˳˲ ȋ¤Ȫīƺċɾ»(ƭ)ɾ˵ATG-5˳>ŖǱǵ]ǣ

Į08�ŖǱǵ%ʊǣ�ˑȍ˲13�˳±�DʏƔ>E˵VX¸ǢBÒîÖƦYcu���

]ǙǝBȊ YV!Ƌɩ0˲ ujĳˌǏ˲ cu���Ǚ˳˳˵ -15�±�N>ǣĮ]ɴ;8�

ʰBŖǱǵ%ʊǣ�ˑȍ˲93�˳±�DʏƔ>E˵��pg���y�pĳˌǏ˲ȋ¤Ȫ

īƺċɾ»(ƭ)ɾ˵APM-7˳RʏO8�  

 

(3)ǣĮɌƩ  

� ǣĮɌƩ]ɹ 5-2 Bȩ2�ŖǱǵ%¸ ǿ>-20�±�>�X˵Í=DʏƔBŖǱŧ%�

;8�ŖǱǵ% 93�±�>�;8ʏƔ(4)]��pg���y�pĳˌǏ>ʊǣ08˖˵

ŖǱ?Úƕ2YĲċÏJDǱǴDŎ%XEʄǣ.ZA$;8%˵124�±�>Ĳċˍøʾ

BÁǴ%ʄǣ.Z8D>ŖǱǵ] 124�?08� 

 

ɹ 5-2� ŖǱǵǣĮɌƩ  

ʏƔȏü  ŖǱǵ*˳  ǣĮǏ  

(1)  -20�±�  ujĳˌǏ˲cu���Ǚ˳  

(2)  -15�±�  ujĳˌǏ˲cu���Ǚ˳  

(3)  17�  ujĳˌǏ˲ǅǙ˳  

(4)  124�  ˲��pg���y�pĳˌǏ˳  

*)ǣĮE˹č±�ɴ ˵ƟR¸ ʊǣÄ]ŖǱǵ?08�  

 

5.3� ʹţ×˙ɼɘÏʾ$WDȓǹDǬ" Ȧʒį˪  

� ʹţ×˙ɼɘ$WœǌDɰǄ>�Yȓǹ%ɼɘġBǬ" 2YD$@!$]ǅBǛ0

8|�a_apBV;=ȒȈ2Yȓǹ˲ǅɰǄ˳]¼;=Ʋʎ08�ȄęDʹţ×˙ɼɘ

?þȹDɼɘ]¼ ˵ǈǝÌXø$Wȓǹ]ĸÌ08�,D?&ȒȈ2YȓǹEÒ"= 

Y8Q˵ȳǄVXRˁ(˵řƝɼɘTʿȾ$WǬǕ08?ɛ"WZYǌɰǄ%Ò"=>&

8ȓǹ?þƶ˵�ƗBǗå0T2 �į˪DɌƩ˵ɼɘÏʾEȓǹ>Ëǥ0Ɲˎ%ɋʷ2

Y?˵ȓǹ%ɼɘ�ʾ˲p�wožÖ˳$WǬZY,?%Ȧʒ.Z8�  

 

5.4� ǌDǄçį˪  

� ʅ�w{BÌZ8ǌ]�w{���{>ãǻ0 ů˵ĮDǢŒ>ȓǹ%ȒȈ2Y$@!$

]ʄĴ2Y,?>˵ǳıȄęB# =�YÝşǢŒ>ǌ%ɼɘġBǬZÖ8˖B˵ȓǹ?

A;=ŏBǍ;=Ǘå2YD$@!$Ʋʎ08�ʏƔBEʩǌ?þφŒDƄȒŧDœǌB

�adift��˲±�˵��adi�?2Y˳%ǞÌ08,?]ʥN"=˵ʩǌ 100%˵

�adi 50%˴ʩǌ 50%˵�adi 90%˴ʩǌ 10%˵�adi 100%D 4 Ȯ˥]ʽI˵ȓ

ǹ%ȒȈ2YN>ǀ˔ȔBU;(XƛǢ.48�į˪DɌƩ˵ȓǹ˲ɰǄ˳DȒȈB< 

=±�DɌƩ%ŞWZ8�  
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a) ʩǌ 100˱DęýE˵71�>ȓǹ%�ƗBȬå˵ȶ:�%Y,?�  

b) �adi 50%˴ʩǌ 50%ǞýǿDęýE˵76�>ǝ˟�BǪȎ2Yȓǹ?�ƗBȬ

å˵ȶ:�%Yȓǹ%�Y,?�  

c) �adi 90%˴ʩǌ 10%ǞýǿDęýE˵83�>ȓǹ%ǝ˟�BǪȎ2Y,?�  

d) �adi 100%DęýE˵85�>ȓǹ%ǝ˟�BǪȎ2Y,?�  

 

5.5� ŏˆƨDɹ˟ȁǎDʄĴ  

� ǌǟǘƺ 201D °ʭDŏDˆƨ]ØXÖ0˵ƨDɹ˟Dȁǎ]ʖƬ08�  

� ĪɈBʀY?˵ÑȜ 5-1 5˵-2 Bȩ2V!B˵ɹ˟DƶĪEļůȔBEĚƔ%à+8ȁǎ

B�X˵ÕÔƸƶDÔʾDȼůDà˙EƇɝ>˵¯DȼůDà˙EǽȒ08ƝDɮ�ǿB

VYŲƈTǽȒÞDɼɘDȬåA@>Ȉ18RD?ɛ"WZY�ĚƔɣDïOEƕ˟Dˤ

šˉǣĮBVY? 0.292̂0.348 mm >ŋĔ 0.33 mm >�;8˲ÑȜ 5-3˳�  

 

�  
� ÑȜ 5-1� ɹ˟DƅÈD½(1) ÑȜ 5-2� ɹ˟DƅÈD½(2) 

ŲƈBVYƅÈ>E˵ƇƊBVYRD?EΩAX˵ĚƔɣ%ĹǾ?A;=à˙0˵A

(A;= Y�  

 

 
ÑȜ 5-3� Øƕ˟DƶĪ  

 

 



- 9 - �

5.6� ʹţ×˙ɼɘ˵ǌǟǘƺD˚ǄȔȀŧDǣĮ 

� ʹţ×˙ɼɘDƵʳBVY? p˵�wožÖȊ{×wkEɼɘƣ¹?\3$B˙Z= 

Y�,DV!AƵʳ>�ZF˵ɼɘƣ¹%˚ǄȔBƀē.Z= 8?0=R˵{×wkD

ua�%˚ǄȔBɍɕŧ>�ZF˵{×wkE˞ƀē?AX˵Ň˚2Y,?R�X!Y�

ɻǳȄęB# =ɍɕŸŶʊ]Ȋ =ɼɘƣ¹?{×wkĄʬD˚ǄŸŶ]ǣĮ08Ɍ

Ʃ˵ua�E˚ǄŸŶ%Ƕˑģ>ɍɕŧ>�X˵ʹţ×˙ɼɘ 201B ]˒&˵{×wkD

ȿʾ?ŏDˎEƀē.Z= A ,?%\$;8�N8˵ǌǟǘƺEȺ¹?ŏDˎD˚Ǆ

ŸŶE 0 �>�X˵ĸ˚ŧ%�Y,?R\$;8�  

 

5.7� »ƳĈDȝȊǿ#VIŏ�ǿD˚ǄȔȀŧDǣĮ  

 (1)ǣĮƗǏ  

� ¼Ȋ08ǣĮċEz`ou�ɍɕŸŶʊ MY40˲ ƹǋ M&C ɾ >˳�X ì˵ã˚Ē] 125V

? 250V >ǣĮ]ɴ;8�A#ǣĮƝDǄǢE 22�24�˵ǤŒE 50�66%>�;8�  

 

(2)ǣĮɌƩ  

� �»Ƴˠ˲ Ȅęć˵̋ ˚ǄŇ˚ːƼŧɡDA �ɨȔAĭÍˠ˳˵ �»Ƴq��˲ �ʾ˳˵

	»Ƴ�ȝ˲ɺ#VI�ʾ˳Eɍɕŧ˲ŸŶÄ 200 M�ʡ˳>�Y,?%\$;8�  

� 
e��w{B< =EǣĮ·ɘBVXŸŶÄ% 2.5 M��200M�ʡ?FW<&%ģ

&(˵#6W(ŸŶÄBE˵L,X˵ǈZTǅ×%śˢ0= Y?ɛ"WZY�ǂʪȔǸ

ƅ%ĺA ȼů>DŸŶÄE 178 M�>�X˵100 M�]ʡ"Y,?$Wɍɕŧ]ơ0=

 Y�,ZWD,?$W˵#6W(˵e��w{ɥ¹Eɍɕŧ>�Y?ƁĮ.ZY�  

� �ǀ���Eǜĥ08%˵�ɨȔBEɍɕŧ?.ZY�  

 

5.8� ¬¹Ň˚į˪  

(1)į˪  

�į˪ɼɘ  

� ÑȜ 5-4˵5-5 Bį˪ɼɘ]ȩ2�  

� a)į˪İ  

� � ¬øȆěİ B̀(ƭ)ƧǓɾ»ůɾ  

� � � �ǢŒÝşɁď̀-10̂˴60�  

� � � �ǤŒÝşɁď̀10̂80%˲ǄǢ+10̂+60�DɁďB=˳  

� � � �ǢŒÝş̀�0.5�  

� � � �ǤŒÝş̀�3.0% 

� � � �ĵǏ̀Ŋ 3,500mm	Ħɴ& 3,250mm	ˬ. 2,300mm 

� b)ʊǣċ         

� � ˝˚˚·ǣĮċ� puv×�-DZ� ˲(ƭ)nn|˚Ǆ˳˵ʓ˚ƨ�100mm˲_��ɾ  ˳

� � z�u×f�˲ǐŚʌˈɼɘ˳� DL750� ˲(ƭ)ƹǋ˚ƺɾ˳  
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� c)Ƣɼ?ŏDȁǎ  

�Ƣɼ̀ƖćDĭÍˠ˵»ƳĈD T n�x���x�ˠ��ˊɺn�x˵þȹD»

Ƴ�ȝ�»Ƴq��˵þȹDÁʘŉ˵ƖćDʧű 

890 ĭ˵ÍˠB< =E »˵ƳĈ%ŀ = 8RD?ƖćDRD?>E

˚ǄȔȀŧ%þƶ>ɍɕŧ>�Y,?%ÚƜ08D> ƣ˵į˪>EƖćDĭ

Íˠ]¼Ȋ08�  

�_��ƨ̀ƨï 1mm˵ƀēƨ?0=¼Ȋ�  

�y�×�ƨ̀ƨï 0.2 mm 

�ˆƨ̀Ȅęć  

���Ĳċ̀Ȅęć  

 

 

� ÑȜ 5-4� į˪ċÎDʿɘ  ÑȜ 5-5� ˚·DǣĮƗǏ  

 

�į˪ƥ³  

� ǽȒ%ȒȈ08řƝDǄǢE 9.2�˲ǜːəȒɹ˳N8E 9�˲ǄʙōȒɹ˳˵ǤŒE

97.5%˲ǜːəȒɹ˳N8E 95%˲ǄʙōȒɹ˳>�;8�ɻǳ08ƺƯİEƺƯ%ȯÉ

0= 88Q˵ƣį˪>EİÏDȳǄEġǄ%ãǢ.Z8RD˲ɍĶǤŒEřƝDġǄ?

þ1˳>�Y?²Į0˵6DęýDǄǢ?ǤŒDɊOý\4]ƻDV!BʍĮ08�89

0˵řƝDġǄ?þ1ǄǢ 9�>E˵į˪İ>ǤŒ 97.5%]ʍĮ>&A$;88Q˵ʍĮ

ùɡ>�;8ƟģÄ 93˱]Ȋ 8�  

� � 9��93%˵12��80˱˵18��55˱˵23��41% 

�  

	į˪ƗǏ  

� ŏƤ]Ġ"˵o���08X6Dę˩*ʢ]08X2Y,?>Ň˚˚·]ǐŚʌˈɼɘ

>ǣĮ˵ʌˈ2Y�å&̀ʢʥO˵o���0S%P˵Áʘŉ]ʧű>ƊX˵Ǿʢ�+˵
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��Ĳċ]¼;8ęýEH/]ƊY�  

 

(2)į˪ɌƩ  

� į˪BVY? a˵)9� 9˵3%>E˚·E 1 kV±�>�X L˵?^@Ň˚0A ,? b˵)12�˵

80%>E 5 kV ]ʡ"Yęý%�X˵Ň˚2Y,?˵c)18�˵23�?AYB<ZȚĶǤŒ%

�%Y%˵4 kV ʭ(N>Ň˚2Yęý%�Y,?˵d)Ň˚BóM2»ƳȝDśˢEL?^

@A ,?˵ɸƢDƊZBVYŇ˚EĹ. ,?˵e)Ň˚˚·E˵ˠ?ŏƤ?DƊXƗ˵

o���˵ĩæBV;=Ġç2Y,?˵f)6DęʟX>E˚ɭ%ɱȰ0=˚·%�%;=

 (,?EA$;8,?˵g)ˆƨ]˞ƀēȁūB0=RĚƔ%à+= Yȼů>Eĸ˚>

�X˵ɌƩȔBEƀē¹?0=»Ȋ2Yęý%�Y,?˵A@%\$;8�  

 

(3)ȝǱŧDÚĮ  

� ŞWZ8į˪ɌƩVX˵ȝǱŧ]Ʋʋ2Y�  

 

� � ȝǱc��h�E = (1/2)CV2                                   (5-1) 

 

,,>˵C E˝˚Ĳ˃˵V EŇ˚˚·>�Y�ft��˲́-��u�˳DƟĹȝǱc��

h�0.28mJ1)VX˵E = 0.28mJ˵C E¬¹D�ɨÄD 150pF ?2Y?˵ŕ(5-1)]ĠŚ0=˵

ȝǱBŤɿA V DÄ]ǆQY,?%>&Y�  

 

� � V = (2E / C)1/2 

� �  = (2	0.28	10-3 / 150	10-12)1/2 

� �  = 1.9	103[V] 

 

ʊȽ�E Ň˵˚˚·% 1.9kV BAZF˵̋ ˚Ǆƌ˚BV;=ft��BȝǱ2Y�890˵

ùǼŧɰǄ?ȳǄ?DǞýǄD Ĕ�ŧA@D8Q˵į˖BȝǱ0T2 DE6ZVXR

ģ&AÄD?&>�Y 2)� 

� ±�˵ƣį˪DɁď>EˑĮȔAƥ³>E�Y%˵9�>EȝǱ0A %˵6Z]ʡ"

YǢŒ˵,,>E 12�±�>ȝǱDùɡŧ%�Y�  

 

5.9� ¹ǃDǻȔȀŧDǣĮ  

� ƣǳı>EɻǳɜD�ʾD¹ǃ%Ǹĥ0= 8,?%Ęă.Z= Y�6,>˵¹ǃD

Ǹĥ]Į˃ȔBƜW$B2Y8Q˵TG-DTA˲ȩŃǻ�ǻˁ˃þƝǣĮ˳ɼɘ]¼;=ʖ

K8�,,>E˵ǃƫQʏ˪A@B¼\ZYRD>˵Ƒ˭ǌ%° = A ¬ǃ]ʏƔ?

0=Ȋ 8�  

� ǣĮDɌƩ ƛ˵Ǣ??RBˁ˃ǡĺ%ɓT$BȈ1 2˵26 �°ʭ>ˤɯAǻ×ʆ˲ Ǆç˳

%ħNX˵ʵP,?%\$;8�890˵ƣį˪>ʖK8 300 �N>Dǡ˃ȃE 39.5˱>



- 12 - �

�X˵Ǹĥ2YBEVXˬǢ?AYŤɿ%�Y,?%×$;8�  

 

˽˷ɛĴ  

� ȄēʖƬB# =ȝǱǦ?AX!YRD]ǔ Ö0˲ɹ 4-1˳˵į˪˵ƓȂʖƬA@]

ɴ;=Ʋʋ08ɌƩ˵ƣʖƬ>E˵ŹÖ.Z86Z7ZDȝǱǦB< =˵Ȉ1YǿȅȄ

ʙ]ƻDV!BɛĴ08�  

� ǱɳTǽȒǿBVYǽȒDęýE˵ȝǱ·ɘ˲ôťˍħ·ɘ˵ǽţ˳$Wˡʲ]ʡ"Y

Ēâǐ˲ɷƈǐ˳%ĄďBŎ%X˵ȝǱ·ɘBʭ ?,[>Dɻı%ȇģ?AY�0$0˵

fp�ɰǄDǽȒDęýE˵�ɨBˡʲ±�>ǱǴ%ĄďBµG0˵ǱǴ??RB�ƛ2

YĒâ?ǽ˦BV;=ɻı%R8W.ZY 3)�6D8Q˵ȝǱ·ɘVXE˙Z8?,[>

Dɻı%ģ&(AY�ȝǱ·ɘB�Yǿ¹˲ȝǱǦ?AYRD˳E˵�NXå$3˵Ă&

˧F.ZY,?EA %˵ȡƝˎˬǢDǼǸfpB.W.ZY�  

� ƣǳıEfpɰǄDǽȒ>�Y�ʹţ×˙ɼɘ>ȝǱ08?2ZF˵6,$WǱǴ%µ

G0 ǽ˵Ȓ2Yʷφ>İÏD»ƳĈEŝƗBĂ&˧F.ZYE3>�Y% į˵˖EʨÃ0˵

ŝƗBĂ&˧F.Z= A �08%;=˵́ ţ×˙ɼɘEȝǱ·ɘ>EA( 2˵A\:˵

ȝǱǦ>EA$;8?ɛ"WZY˲ɹ 4-1 D���˳�  

� ʹţ×˙ɼɘDèÆB£^9Ɖ»ȗDŰDġÆBEŲȑ%�X˵Ɖ»ȗÏʾ>DǽȒR

ƁĮ.Z8%˵²B,D·ɘ>ÙQBǽȒ%ȒȈ2ZF˙Z8·ɘD»ƳĈEŝƗBĂ&

˧F.ZYE3>˵į˖Dȁǎ?EΩAY�08%;=˵Ɖ»ȗEȝǱǦ>EA(˲ɹ 4-

1 D�˳˵Ųȑ]R8W08DEÙQDǽȒ>EA(˵©ƻȔAǽȒ>�;8?ɛ"WZ

Y˲ɹ 4-1 D�˵�˵�˳�  

� ±�˵ƟRùɡŧDˬ ȝǱǦ?0=ɛ"WZYDEɹ 4-1 D�>�X˵A#$< 5.6

ɀDį˪ɌƩ$WR»ƳĈDŇ˚BVY˝˚Ǆƌ˚%ơâ>�Y�  

 

˾˷ǳıðĎDƁĮ  

7.1� ʠĎǿʞ˵ȝǱȼů?ȝǱǦ  

� ʠĎǿʞE˵70�VXRŖǱǵ%¸ œǌ˲½"F˵ʩǌTft��˳>�Y�ɰȎƘ

ʍD���Eːǽ®ƶ>�;8%˵ƘʍÍʾDƺċ�ɼɘ˥%ːǽ®ƶBA;= Y\*

>EA 8Q Ŗ˵Ǳǵ%¸ œǌ]÷*ÌZ=Óȅ2Y,?EǽȒ�ǱǳDí˓ŧ%�Y�

řʐ¨ƳęDƖ¬Əɟ�~�_�BVY?˵6DV!AœǌEƣƦ˵čõ>&A ǌȮB

ʐř0=#X˵ǉNX%ĬWZ= A$;8,?BAY�  

� ȝǱȼůE˵ɰȎƘʍD 2 ˔ƺƯİDëƧʅ  ˵ʹţ×˙ɼɘ 201D ?Ɖ»ȗ°ʭ>�;

8?ƁĮ.ZY˲ɹ 3-1 VX˳�ʠĎǿʞ]āPœǌǞýǿDÐȈÓȅ¤˵ʹţ×˙ɼɘ

D˕ˎ$WǄç08ùǼŧɰǄ%İÏBǬ" 0˵ǽȒŧDǞýǄ]Śŭ0= 8�ΩĠ

BǄ%< =ɼɘÅƼTƃǄD8QBå&č;= 8»ƳĈ%Ň˚08,?>˝˚Ǆƌ

˚%Ȉ1˵ĄďBŚŭ0= 8ǽȒɁďDǞýǄBŖǱ0=ǽȒ%ȒȈ08,?%ƟRù

ɡŧ%ˬ ?ɛ"WZY�  
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7.2� ǽȒǳıDȒȈƺƵ?ȒȈʷφ�  

� ǽȒDȒȈʷφ]Đ 7-1 Bȩ2�A#˵Ȓǳ08ɰȎƘʍ>EÏĲǿEãǻ��u�>

70̂95�Bãǻ.Z˵ÐȈÓȅ.Z= 8,?$W˵ʱňE˵ŖǱǵ%ˬ œǌ˲½"F˵

ˁǌ˲ŖǱǵ 70�±�˳A@˳]÷*ÌZ˵Óȅ0= 8RD?ɛ"WZY�  

� Ȓǳřƚ˵ft��Dáý%ˬ(˵ŖǱǵ% -18�±�Dœǌ]×���>÷*ÌZ˵

ƘʍD÷Ìē�u�iBƆÌ08�  

� �ʮDŖǱǵ%¸ œǌE÷Ìē�u�i ē˵�u�i]ɋȌ0 ƙ˵Bu�iÏB÷*

ÌZ= 8ʱňDŖǱǵDˬ œǌ?Ǟý0A%W˵¤ˎu�iBȬʯ.Z8�60

=˵¤ˎu�i>ʜȎ¤Bãǻ��u�(ʍĮǢŒ 70�)>ƛǢ.Z˵ˬǢBA;=˵ƻ

DŁφDʹţ×˙ɼɘBʯWZ8�  

	 ʹţ×˙ɼɘD�ʾBEǝ¹?×˙08šɄĪTp�woȹDđ¹]žÖ2Y8Q {˵

×wk%Ç"WZ= 8%˵Ƶʳ�˵ƣ¹�ʾB˕ˎ%�Y8Q˵Ǆç08ùǼŧɰǄ

% 4 úDʹţ×˙ɼɘ$WǬ" 08˲Đ 7-1˳�  


 ǬZ8ɰǄEȘʂ>E˜(RT)Bʀ"˵ȳǄBǂK=ˁ 8Q˵ŏ]E!V!BǪȎ0

= 8�ǜːƣʾDʄǣBVYřƝDǄǢ?ǤŒE6Z7Z 9.2�˵97.5˱>�Y%˵

İÏEƺƯɼɘ˥]ʶʨ0= Y8Q˵́ ɺD»Ƴȝ>å&čY?ǇFPφŒDǄǢB

�;8RD?ɛ"WZY�  

� ˗İB 8»ƳĈ%ΩĠBǄ%<& ɼ˵ɘDȦʒ?ÅƼ»Ƴ ƃ˵ǄD8Q�<Dȵ]ˍ

ƌ08�A#˵»ƳĈEŇ˚ːƼŧɡDA ˲˞ĶťĕD˳�ɨȔAĭÍˠ]ŀ = 

8�»ƳĈ%ȵ]ˍ*8,?> Ɩ˵ˮAȳǄ?ŏ˟�BǪȎ0= 8ùǼŧɰǄ%Ǟý

0˵ļůȔBǽȒɁďDǞýǄ%Śŭ08�  

� 2 ˔DŏȊˇƨE˚ǄȔBɍɕŧDĚƔ>Ƙ.Z= 8%˵ĚƔ%Ƈɝ0˵ļůȔBE

ĸ˚ŧ%�;8�»ƳĈ%Ň˚ːƼ˞ĶťĕDĭÍˠ]ŀ = 88Q˵ɣ ?ŏDƇƊ

>»ƳĈE˚ɭ%ɱȰ˵Ň˚0T2 ȁǎB�;8�890˵ǄǢ%ˬ ˲�ɨBǤŒ

Rˬ ˳ęýE˵¬¹BɱȰ08˚ɭDɓĆ%Àʵ.ZYD>˵ˊ Ɲˎˬ·BŇ˚0

8ȁūBEAWA �ˬ·BŇ˚2YDE-(ȡƝˎ>�Y�  


 »ƳĈ%ÛDȵ]ˍ*V!?08˖˵˧ IʤCYV!B˩*=&=-(ȡƝˎˬ·BŇ

˚08ȁǎ�> ¬˵¹ #˵6W(ɢ$W�Dʾ×%ƀē.Z8˄Ŀĸ¹Bƀʭ086D

ȟˎB˝˚Ǆƌ˚%Ȉ1=ŖǱ08�  

� � ȝǱŝ˵ǱǴ%İÏ]µG2Y%˵»ƳĈEȝǱD˖Dɷƈ$ºW$DȅȌ>2)B

ʨÃ08�  

� ǱǴDµGB¶!¹Ȱɤŗ>İÏDÏĒ%�%X Ŕ˵ǿĜTĤªľƮ%Ȥĝ.Z8�Ŕ

ǿDĜEġƗĀBĠ·0= Y%˵,Dȁǎ$WE˵ǽȒE 2 ˔>ȒȈ0˵èƧÆDÖ

ÌXøBʭ Æ?ƁĮ.ZY�  

� �Dǀ˔>ʹţ×˙ɼɘEÅƼ08% ù˵ǼŧɰǄDǬ" %Ɏɏ0= 8ȼůN>Ǳ

Ǵ%µG0˵ÁŻ.Z= 8�6Dŝ˵ǱǳBźģ0˵ǢŒD�ƛ??RBʹţ×˙ɼ
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ɘÏTL$Dȼů>ĹʁƸAǽȒ%ȒȈ08�  

 

 

Đ 7-1� ǽȒDȒȈʷφ˲ƁĮ˳  

 

7.3� ȖȞəDʖƬɌƩ˵ȄęDɻıȁǎ?DƑýŧ  

� řƚDġǄDǢŒ?ǤŒBĶ0=EŇ˚0B( Ȇě>�;8% ɰ˵ȎƘʍ>EƺƯɼ

ɘ]ȯÉ0˵70̂95�Bãǻ.Z8ǌ%ɼɘÏ]Ǘå0˵ʿȾ˥EƕǻƤ>ʻǻ.Z= 

A$;8D>İÏEǢ$$;8?Ɓǣ.ZY�į˪BVY?˵ǄǢ%ˬ(AX˵ȚĶǤŒ

%�%Y?Ň˚0T2(AY,?%\$;8�,D,?EĚƔ>˚ǄȔBɍɕ.Z8ŏB

# = Ň˵˚ːƼĶȻ%ſWZ= A ĭÍˠ]ŀ 8»ƳĈBĶ0=EŇ˚0T2 ȁ

ǎB�;8?Úƕ.ZY�08%;=˵ġǄDǄǢ?ǤŒ>EA(˵İÏȆě]ɛŬ2Z

F˝˚ǄǱɬƌ˚%Ȉ1Y,?EȠț0A �  

�  

7.4� ǳıBɧ;8ˎƀȔðĎ  

� ɻǳ08ɰȎƘʍ>EŖǱǵD¸ œǌ˲½"F˵ft��˳]Óȅ>&Y0(OBE

A;= A$;8�řƚǳıBɧ;8ðĎ?0=E˵ƻD,?%Ž+WZY�  

a)čõ>&A œǌ˲ft��˳]ʍÇBŵÌ08,?�  

b)ŵÌ08ft��D˃%Ģ$;8,?�  

c)»ƳĈD˝˚ǄĶȻ%ſWZ= A$;8,?�  

 

˿˷ÐȒːƼĶȻ  

� ƣǳı>E˵�~�_�]ʼĬ0=ŖǱǵD¸ œǌ]ɰȎƘʍ>Óȅ0A*ZFǽȒ

Eʠ&A$;8�řʐ¨ƳęB# =˵ŖǱǵD¸ œǌ]­ŝų!8QBE˵ɰǄ%ɼ

R:;83	�5�6:
&�@��7C:��S

	�@���

(��@
*�54A3��7C:��

GJNPRMEFHS0-Q,#�.-Q���?
!�3GJNPRMEFHS.--Q?!�@
�+�D$<=��9BR��9BS
R#�.--Q?!�@��>��9BS

'�
�>�
9B�

%��)" .-.T/-.1�2

LOKI
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ɘġBǬ" 08ęýDĶȻ˵ʺØAːǽƵʳ˚ǄƺƯċÎ]ʍ*YŤɿ%�Y�  

� œǌ#VIŖǱŧDǿA@]ų!¨Ƴę˵�Y EȉƳœưǿÓȅ¨ƳęB# =E˵

þȮǽȒ�ǱǳǳıDÐȒːƼDʄǵ$W˵ǳı¨½TÖ.Z8ʱʸȹ 4,5)RòɛB˵ƻD

ĶȻ]įƘ2K&>�Y�  

 

� ĭÍƏɟDįƘ  
� ˏ¿äÉɜBĶ0˵öXų!ȉƳœưǿDí˓ŧ˵ĭÍAöų ƗǏȹB< =˵�~

�bp{˵ac×��e�|#VIçīǿʞȹĭÍz�un�{(SDS)ȹBVYŨĘRǖ

Ȋ0˵ĭÍƏɟ]ê×ɴ!,?BVXĭÍA»ƳDŢŐ]ĐY�  

 

�í˓ǿȹDǌDǽȒ�ǱǳDí˓ŧ  

a) ƖćǌD SDS ȹ]òɛB˵í˓ǿȹDí˓ŨĘ]õ˘2Y�  

b) ňǢBǂK=ŖǱǵ%¸ ǌEǄç0T2(˵ǽȒTǱǳDí˓ŧ%ˬ ,?Bǒũ

2Y�  

c) ˁǌ˵ǭǩǌ˵ǌĒ»åǌȹDŖǱǵDˬ ǌ˥RɼɘÏDÓȅǢŒ˵ˬǢǿ¹ȹD

ƀʇ>EǄç%Àʵ.Z˵ȒȈ2YùǼŧDɰǄBV;=ǽȒTǱǳ%Ȉ1Yí˓ŧ

%�Y,?BȎũ2Y�  

 

	í˓ǿȹDǌDöXų B< =  

a) ÷*ÌZD˖BE˵ǌDŖǱŧ?ǼǸŧDơǶ]Ȧʒ2Y�ŖǱŧDȦʒBE˵½"

F˵ƻDV!Aʏ˪ƗǏ%�Y 6)� 

� � ǲɫǏE˵ʏƔBf�±Ǿ]Ǜ0˵��rw{><N^>ńʛDfp�au�˲Ĺ

fpǴ˳] 1 ȫˎƀǴ0˵ĹfpǴ]ʹ/*8D:ǼǸ% 5 ȫ±�Żɏ2Y$@!$

]ʀY�  

� � n���ǏE˵ǲɫǏBV;=ŖǱŧ�X?ÚĮ.Z8ʏƔB< =˵ʏƔ]Ɇ 2 

ml ]șŜ 5̂8 cm φŒDŋŐDn���˲ɰȒȕ˳BÌZ˵ǝɹ˟BĹfpǴ] 1 ȫ

ˎƀǴ.4˵ĹfpǴ]ʹ/*8D:ǼǸ% 5 ȫ±�Żɏ2Y$@!$]ʀY�  

� � ,DV!Aʏ˪BV;=ǏȔBí˓ǿBʐř2Yùɡŧ%�YęýE˵ķȊDʏ˪

ɼɘ]¼;=ŖǱǵ]ǣĮ2Y�  

b) �ʮDʏ˪]āQ=ǌDl����jTu�iÏDƲĻD˖BE˝˚ǄBVYȝǱ

í˓ŧ%�YD>˵˝˚ǄĶȻ]ʗ1Y 7)� 

c) ȒȈ2YùǼŧfp�ɰǄ%ǽȒɁďBÌWA V!B˵ʱ˦T ǖŧfpDǒÌA

@BV;=fp�ɰǄ]ņˀ2Y�  

d) ǽȒɁďDǯŒBʸ2Y#6ZD�YęůB# =˚ǄƺƯċÎ]¼Ȋ2Y?&E˵

ːǽŧɡ]ơ2YːǽƵʳ˚ǄƺƯċÎ]¼Ȋ2Y 8)� 

e) ˝˚ǄŇ˚ːƼ»Ƴˠ#VI˝˚ǄŇ˚ːƼ»ƳƢ]ȝȊ2Y�  

f) ǌ˥DŷöX»Ƴ˵ʾćDöXġ0ʆ¹A@D»Ƴ]ɴ#!?2YʿȾTu�iȹD
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ĲċB< =Eƀē2Y�  
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