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㄀̀㡖㄀̀㡖㄀̀㡖㄀̀㡖   Џ㽕⡍☀Џ㽕⡍☀Џ㽕⡍☀Џ㽕⡍☀ 
� ᴀ܀ⱘ�Ⰰ⬉य़�Ⰰ⬉⌕䕧݋  ܀ᰀ4Ⰰ⬉य़3Ⰰ⬉⌕䕧܀ȀऀᬀԀഄ䔀㸠ऀ⼀㐀ऀ䕧܀䔀㸠ऀ⼀

㉏ൟԀᡸ䄀偠ġⰀ⬉य़ऀ䕧܀ 120Vȫऀ⌕̀ᑊऀ䕧120܀Aȱ�4Ⰰ⬉य़UxЎ฀ࡳ㘀⬉य़乍ȉ

䄀Ў4⼀3U0ᜀḀऀᰀ⬉य़ȗЀᘀᴀ̀⬉य़ؐⱘᘀ܀䕧܀ Ā 

� ऩᴎᨀ԰ᬀԀ  ऩᴎ⬅ᬀԀ♉⌏ⱘᬀ䕀吀ᴀ䔀䔀฀ሣᐩ⌀᱊ᰒ⼎ሣ䔀㸠ᨀ԰Ȁܼ䘀Ё᭛ᰒ⼎Āऀ

ᅠᜀ⤀എ฀฀᭄䄀偠Ḁᅮጀ԰Ȁऀ ᄀऀ⼀㐀⬉఼ऀᔀᴎԀᡸ䔀㸠ḀᅮȀᑊऀἀ᠀ऀ⼀฀ᴖⱘⴀᬀᔀĀ

∌ЙᔀǨ芊䀀ᤶᔀᬙ䱰䔀㸠ᭈ㐀䄀偠ĔᴎेऀՓ⨀ Ț԰ᬀԀᔀ᥋ Ā 

� ऀᨀ԰ᬀ᐀ȶ⠀᥹⬉㘀䔀㸠  䔀䔀Windowsᑇऀ̀ⱘܼ༫Ё᭛ᨀ԰䕃Ѐȉ䔀㸠ऀ⼀฀ൟ฀ᴖ

ऀ㜀ࠀࡼ⼀ᑺᰀ倀ⱘᴀ偠ጀ԰ȀऀᬀԀഄ⌟䄀ऀᠿᤀऀ⼀ԀᡸᅮؐȀऀᅲᬀᄬ䌂⌟䄀᭄᥂Ȁᰒ⼎ⴀ

䜀ఀȴࠊᬙ䱰∀ᔶ ȶ⠀ᴎᠧॄ᡹㸼ㄝĀ 

� 䕃Ѐࡳ㘀ᔎ฀  ऀᅠᜀऀ⼀㜀ࠀࡼ⼀ᑺ倀ⱘ฀ൟ฀ᴖᴀ偠ጀ԰ȏ嘀̀Ⰰጀࡼ䄀偠ĉ嘀⨀⬉ᔀ܀Ā

฀㜀ᡩ䄀偠Ā㐀䌀ԀᡸḀऀᰀ䜀ऀ䬀ㄝȀ㘀ᬀԀഄ⌟䄀ऀᠿᤀऀ⼀ԀᡸᅮؐȀ䔀㸠ᬙ䱰ఀᬒȀᅲᬀ

ᄬټ⌟䄀᭄᥂Ȝሀ⼎ⴀ䜀ఀȶ⠀ᴎᠧॄ᡹ਞㄝĀ  

� ᐀݇䜀᥹☀Єᄀ  YTC702Ў7䌀᥹☀䕧ܹ੠2ᄀぎ᥹☀䕧܀Ǩ薅最ܹ᥹☀Ўぎ᥹☀੠0̚250V⬉ԡ

᥹☀ݐᄀȉᱎ㘀㜀ࡼ䄀܀ Ǩ薅最Ǩܹ芊最܀᥹☀ऀḍ᥂⨀᠋䰀㽕ᠽሩĀ 

� ฀ሣᐩ/&'ᰒ⼎ሣ  ᴀᴎ䜀⨀320h240☀䰉฀ሣᐩ倀܀䕼⥛ఀᔶ⌀᱊ᰒ⼎ሣȀܼ䘀ᨀ԰䔀⼀ഛఀ

ᰒ⼎ሣ̀䄀ᅮȚ԰⬠䴶੠䄀偠㐀ᵰഛ∝ࠀᰒ⼎ Ȝሀ⼎Ⰰ㼀⌀᱄Ā 

� 㜀ᜀԀᡸ  䜀⨀ऀ⤀䄀䅵ⱘᬷ☀㐀ᵘȔ䨀݋ᰀऀ䴴ᅠ୘ⱘ฀⼀Ԁᡸ᥾ᬀऀ⬉⑤䕃ਃࡼ˨邛湠̀ᅮⱘ

ᬙ䱰㜀䄀ᬀऀ䬀䨀ࡳ㘀Ā 

㸀㕂䄀ᰀ̀䌀  ܀ᰀ⠀　̀⨀Ⰰ⌕⬉⑤䕧݋ � 110V ऀ 220V ̀⨀ऀ䄀Ⰰ⌕⬉⑤䕧܀Ā 

� ᔀЀ℀倀  ሲѢ䌀̀̀㘨ऀ䄀䅵ѻ਀ȴऀњ฀̀̀ⱘܜ䔀⼀ᡔᜀᵰ ć倀݋฀ൟ⌟䄀Ѐⱘᔀ㘀Ȁ

੠ᄀൟ⌟䄀ЀⱘЀԡȇ䬀ᰀᕜ倀ⱘᔀ㘀ЀḐ℀Ā 
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㄀Ѡ㄀Ѡ㄀Ѡ㄀Ѡ㡖㡖㡖㡖   乱ᅮऀ᭄乱ᅮऀ᭄乱ᅮऀ᭄乱ᅮऀ᭄ 
����  Ѹ⌕⬉⌕䕧܀Ѹ⌕⬉⌕䕧܀Ѹ⌕⬉⌕䕧܀Ѹ⌕⬉⌕䕧܀ 

䕧܀㈀ᑺ   0.2㑻㑻㑻㑻 

Ⰰ⬉⌕䕧܀Ȝᬜؐ Ȁ     0̚̚̚̚40A   

̀ᑊ⬉⌕䕧܀Ȝᬜؐ Ȁ   0̚̚̚̚120A 

Ⰰ⬉⌕䭓ᬀ䬀ܕ䄀ጀ԰ؐȜᬜؐ Ȁ 10A 

Ⰰ⬉⌕ᰀ฀䕧420               ⥛ࡳ܀VA 

̀ᑊ⬉⌕ᰀ฀䕧ᬀ܀ᰀ฀䕧900   ⥛ࡳ܀VA 

̀ᑊ⬉⌕ᰀ฀䕧ܕᬀ܀䄀ጀ԰ᬀ䬀   10s 

乥⥛㠀ఀ˨薬爀∀Ȁ   20̚̚̚̚1000Hz 

䄀∀ ᭄           1̚̚̚̚20      

����  Ⰰ⌕⬉⌕䕧܀Ⰰ⌕⬉⌕䕧܀Ⰰ⌕⬉⌕䕧܀Ⰰ⌕⬉⌕䕧܀ 
䕧܀㈀ᑺ   0.2㑻㑻㑻㑻 

⬉⌕䕧0̚̚̚̚   ܀ffff10A / ℀Ⰰ℀Ⰰ℀Ⰰ℀ⰀȀȀȀȀ0̚̚̚̚ffff30A / ̀ᑊ̀ᑊ̀ᑊ̀ᑊ 

ᰀ฀䕧܀䈀䕑⬉य़   20V 

����  Ѹ⌕⬉य़䕧܀Ѹ⌕⬉य़䕧܀Ѹ⌕⬉य़䕧܀Ѹ⌕⬉य़䕧܀ 
䕧܀㈀ᑺ  0.2㑻㑻㑻㑻 

Ⰰ⬉य़䕧܀Ȝᬜؐ Ȁ    0̚̚̚̚120V 

㐀⬉य़䕧܀Ȝᬜؐ Ȁ    0̚̚̚̚240V 

Ⰰ⬉य़/㐀⬉य़䕧80    ⥛ࡳ܀VA / 100VA  

乥⥛㠀ఀ˨薬爀∀Ȁ 20̚̚̚̚1000Hz 

䄀∀ ᭄         1̚̚̚̚20      

����  Ⰰ⌕⬉य़䕧܀Ⰰ⌕⬉य़䕧܀Ⰰ⌕⬉य़䕧܀Ⰰ⌕⬉य़䕧܀ 
䕧܀㈀ᑺ   0.5 㑻㑻㑻㑻 

Ⰰ⬉य़䕧܀ᐙؐ   0̚̚̚̚ffff160V 

㐀⬉य़䕧܀ᐙؐ   0̚̚̚̚ffff320V 

Ⰰ⬉य़/㐀⬉य़䕧70   ⥛ࡳ܀VA / 140VA  

����  ᐀݇䜀ऀᬀ䬀⌟䜀᐀݇䜀ऀᬀ䬀⌟䜀᐀݇䜀ऀᬀ䬀⌟䜀᐀݇䜀ऀᬀ䬀⌟䜀 
 YTC702  ฀∀ 

᐀݇䜀䕧ܹ 7 䌀 
ぎ᥹☀Ȁ   1̚20mAȀ24V 

⬉ԡ᥹☀᥹ܹȀĀ0āȀ0̚ +6VȀ Ā1āȀ+11 V̚ +250V 

᐀݇䜀䕧2 ܀ ᄀ DCȀ220VȀ0.2AȀACȀ220VȀ0.5A 

ᬀ䬀⌟䜀 ⌟䜀㠀ఀ 0.1ms ̚ 9999s    ⌟䜀㈀ᑺ 0.1mS 

����  ԧ⼀䜀䜀ԧ⼀䜀䜀ԧ⼀䜀䜀ԧ⼀䜀䜀 
 YTC702 

฀ᔶሎᄀ 400h300h180mm嘓 

ऩᴎ䜀䜀 22kg 

կ⬉⬉⑤ AC 220Vf10%Ȁ50Ȁ60Hz 

⤀๗⌀ᑺ -10ć ̚ +50ć 
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㄀Ѡ　㄀Ѡ　㄀Ѡ　㄀Ѡ　    㸀㕂⹀Ѐ㐀ᵘ㸀㕂⹀Ѐ㐀ᵘ㸀㕂⹀Ѐ㐀ᵘ㸀㕂⹀Ѐ㐀ᵘ 

㄀̀㡖㄀̀㡖㄀̀㡖㄀̀㡖   㸀㕂⹀Ѐ㐀ᜀ㸀㕂⹀Ѐ㐀ᜀ㸀㕂⹀Ѐ㐀ᜀ㸀㕂⹀Ѐ㐀ᜀ 

���� ᥻ࠊ᭄ᄫԀऀ฀⤀఼ᔀᴎ᥻ࠊ᭄ᄫԀऀ฀⤀఼ᔀᴎ᥻ࠊ᭄ᄫԀऀ฀⤀఼ᔀᴎ᥻ࠊ᭄ᄫԀऀ฀⤀఼ᔀᴎ 

ᴀ㸀㕂䜀⨀倀䔀Ā倀ᔀ㘀᭄ᄫ᥻ࠊ฀⤀఼԰Ў᥻ࠊᔀᴎȀ䕃Ѐ̀ᑨ⨀ऀ㈀ᑺㅫ∀ѻ⨀ऀⰀЀᘀⱘ倀

㈀ᑺ∀ᔶĀ⬅Ѣ䜀⨀̀ԧ㐀ᵘȀऀ䘀܀㐀ऀ㈀ᄀȀ᭄᥂Ѐ䕧䌀⼀ⴀȀ㐀ᵘ㈀܀Āܟᰀњ　䄀ᴀ⬉㘀Ⰰ᥹

᥻ࠊ᐀⌟᥻ЀЁఀ᭄᥂䔀Ԁ㐀䌀䭓Ǩ芗攀ጀじᄀ㜀ⱘ䕧܀∀ᔶ☀᭄ᄀⱘ䬀乬Ā 

����  D/A 䕀ᤶ੠Ԣ䔀␀∀䕀ᤶ੠Ԣ䔀␀∀䕀ᤶ੠Ԣ䔀␀∀䕀ᤶ੠Ԣ䔀␀∀ 

䜀⨀倀䔀倀ԡD/A䕀ᤶ఼ȅ䄀њܼ㠀ఀݙ⬉⌕ īऀय़ⱘ㈀ᑺ੠㐀ᔀĀ 

⬅ѢD/A܀䕼⥛倀੠᠀ऀᄀᑺ倀Ȣᔶ༅Ⰰᄀ ˨辯∀܀䜀ᄀȑԢ䔀␀∀఼ⱘ㽕∖ᕜԢ Ȅ㔀݋ᰀ

ᕜདⱘ᱖ᔀ⡍ᔀĬ乥⡍ᔀ Ĕᤀ乥⡍ᔀțѢᅲ⤀㈀⹂⼀Ⰰ Ǩ芁∀ऀࡴ˨邈乥⥛ᬀѺऀԀ䄀倀ⱘ㈀ᑺĀ 

���� ⬉य़⬉य़⬉य़⬉य़ĀĀĀĀ⬉⌕ᬒ฀఼⬉⌕ᬒ฀఼⬉⌕ᬒ฀఼⬉⌕ᬒ฀఼ 

ऀⰀ⬉⌕Ā⬉य़̀䜀⨀छ⌕Āछय़఼Ȁ㔀䜀⨀Ⰰ᥹䕧ᬀ܀᐀ȀՓ⬉⌕Ā⬉य़⑤ऀⰀ᥹䕧܀ЀⰀ⌕ࠄ

ऀऀ⼀乥⥛ᜀЀⱘ∀ᔶȀབᬀ∀Āऀ 䄀∀ऀࡴⱘ㐀ऀ∀ᔶȀᬙ䱰᱖ᔀ∀ᔶㄝȀऀЀ䕗དഄἀ᠀ऀ⼀ⴀ

䌀ᬙ䱰ᬀⱘ⬉⌕īऀय़⡍ᕕĀ 

㑻ȴऀ㈀ᔀ܀䕧⥛ࡳЀ԰఼⥛ࡳ᐀倀ԀⰀἀഫ⥛ࡳᬒ⬉䌀䜀⨀䔀ऀ฀ࡳ ĉ⤀䄀䅵ⱘᬷ☀㐀ᵘ Ȁ

⤀܀ᰀᅠ฀ⱘ䔀☀Ā䔀⌕Ā䔀य़ऀⴀ䌀ԀᡸĀᔧ⬉⌕ఀ䌀݋ᬒ⬉䌀ࡳԭ੠☀ᄀ䜀Āݫ⥛ࡳᰀ䌀฀฀ⱘ݋

䔀⌕Ȁ⬉य़ఀ䌀܀⤀䔀䕑ᜀⴀ䌀ᬀȀ㜀ࡼ䰤ࠊ䕧ࡳ܀⥛Ȁ݇ᬀᭈ̀ࡳᬒ⬉䌀Ȁᑊ㐀܀ਞ䄺Ԁऀᰒ⼎ĀЎ

䰆ℶ฀⬉⌕̀䭓ᰀጀ԰᐀䍋ࡳᬒ⬉䌀䔀☀Ⱦ㕂䄀㕂њ฀⬉⌕̀䕃Ѐ䰤ᬀ Ā10AऀЀ̀䕧ᬀ܀㸀㕂ऀ䭓

ᰀጀ԰ȕ✀⬉⌕䍙䔀10Aᬂ뙃Ѐ䰤ᬀਃࡼ˨邀␀ᬀᬀ䬀˨ࠄ辶䌀Ѐ㜀݇ࡼ䬀ࡳ⥛䕧܀ᑊ㐀܀ਞ䄺᠀⼎Ǩ薅最

 䍞฀˨邀␀ᬀ䍞ⴀĀ⌕⬉܀

���� ᐀ܹ᐀ܹ᐀ܹ᐀ܹĀĀĀĀ᐀܀䜀᐀܀䜀᐀܀䜀᐀܀䜀 

᐀݇䜀䕧ܹ⬉䌀ऀݐᄀぎ᥹☀੠0̚250V⬉ԡ᥹☀Ā⬉ԡᬀ᐀ᬀȀ0̚6VЎऀȀ11̚250VЎ܀Ā᐀

݇䜀ऀЀᬀԀഄᄀऀⰀ᐀݇㼀༈ⱘࡼ԰ᬀ䬀੠ࡼ԰ᬀ䬀ጀ䔀㸠⌟䜀Ā 

᐀ܹ䘀̀܀Џᴎጀ԰⬉⑤Ĉ猀ᬒ⬉⑤ㄝഛ䱨⼀ĔܹഄЎᘀ⍂ഄ Ș᐀ЀȔܹ䘀݅݀܀　̀⬉⌕ Ā

⬉य़䘀݅݀܀　UNĀINㄝഛ̀Ⰰ䔀Ā 

᐀݇䜀⬉ԡ䕧ܹᰀᬀऀᔀȀᑨᄀ݀݅　᥹⬉ԡℷ　Ȁ᐀ܹ　᥹⬉ԡ䈀　ȀԀ䄀݀݅　ᄤ⬉ԡ倀Ѣ᐀

ܹ　ᄤĀ⤀എ᥹㐀ᬀȀᑨᄀ᐀ܹ݀݅　᥹ȀKMȀ᥹☀䈀　᥹᐀ܹ　ᄤĀབᵰ᥹ऀȀ܀ᄀᬀ∀ℷ⹂Ḁ⌟Ā 

̀܀ᄀ䜀ЎDCȀ220VȀ0.2AȀACȀ220VȀ0.5AĔ݇䜀䕧܀Ǩ薅最܀Ў㐀⬉఼ぎ᥹☀䕧܀䘀܀᐀

⬉य़Ā⬉⌕Ā᐀ܹㄝऀ䘀܀ഛᅠܼ䱨⼀Āऀ̀᐀܀䜀ⱘࡼ԰䔀⼀ఀऀ̀⌟䄀ἀഫЁऀᰀ̀ऀȀ䄀㐀䄀ऀ

Ⰰऀἀഫ䕃Ѐᨀ԰䄀ᬀĀ 
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Ѐ̀ᰃ̀⼀ᐌ㼀ⱘ᐀܀䜀᥹㐀⼎ᘀఀȀ 

 

⬉ԡ᥹☀ᬀ 

 

 

 

 

 

ぎ᥹☀ᬀ 

 

 

 

 

 

���� ⌀᱊ᰒ⼎ऀᬀ䕀吀ᴀᨀ԰⌀᱊ᰒ⼎ऀᬀ䕀吀ᴀᨀ԰⌀᱊ᰒ⼎ऀᬀ䕀吀ᴀᨀ԰⌀᱊ᰒ⼎ऀᬀ䕀吀ᴀᨀ԰ 

㸀㕂䜀⨀320h240☀䰉倀܀䕼⥛݄㡆㘀ܝ⌀᱊ᰒ⼎ሣ԰ᰒ⼎఼Ǩ薁偠ⱘܼ䔀⼀ऀ䄀偠㐀ᵰഛఀᰒ

⼎ሣ̀ᰒ⼎Ȁܼ༫∝ᄫࠀᨀ԰⬠䴶Ȁ⌀᱄㕢㼀Āᨀ԰᥻ࠊ⬅ᬀ䕀吀ᴀ੠̀̀᠀䬂䔀㸠Ȁܼ䘀᭄᥂ऀ䄀偠

䔀⼀ഛ⬅ᬀ䕀吀ᴀఀᰒ⼎ሣ̀䄀ᅮĚ԰ㅔऩᬀԀ ȝ唀ᬀᥠᤀĀ 

���� ̀⨀Ⰰ⌕⬉⑤䕧̀܀⨀Ⰰ⌕⬉⑤䕧̀܀⨀Ⰰ⌕⬉⑤䕧̀܀⨀Ⰰ⌕⬉⑤䕧܀ 

㸀㕂ఀᴎ㄀ᑩᵓ̀㸀䄀ᰀ̀䌀̀⨀ऀ䄀Ⰰ⌕⬉⑤䕧܀ȇ  110V ऀ 220V ̀ḷȉ԰Ў⤀എ䄀偠

䕙ࡽ⬉⑤ĀЎ䄀⬉⑤䔀䄀㕂њ̀̀⬉ԡ఼Ȁऀ ఀ 80ȀȀ110Ȁ 㠀ఀݙ䄀㡖Ā䄀⬉⑤乱ᅮጀ԰⬉⌕1.5AȀ

ऀ԰ЎԀᡸ㸀㕂ⱘⰀ⌕ጀ԰⬉⑤Ȁгऀ԰Ў䌀ऀ䬀ఀ䌀⬉⑤Ā䄀⬉⑤བ䔀䕑ᜀⴀ䌀Ȁᄀ☀ണⰀᑨԀ䰽Ȁ2A

Ȁ250VȀȀℸᬀᰀᤶℸԀ䰽ㅵेऀĀ 

 

����  YTC702 㸀㕂⠀　ऀ䄀Ⰰ⌕⬉⑤㸀㕂⠀　ऀ䄀Ⰰ⌕⬉⑤㸀㕂⠀　ऀ䄀Ⰰ⌕⬉⑤㸀㕂⠀　ऀ䄀Ⰰ⌕⬉⑤ 
 YTC702 㸀㕂ఀᴎ㄀ᑩᵓ̀㸀䄀ᰀ̀䌀ऀ䄀Ⰰ⌕⬉⑤䕧܀ȇ  110V ऀ 220V ̀ḷȉ԰Ў⤀

എ䄀偠䕙ࡽ⬉⑤Ǩ薁⬉⑤䔀䄀㕂њ̀̀⬉ԡ఼ȉఀ  80ȀȀ110Ȁ 㠀ఀݙ䄀㡖Ǩ薁⬉⑤䕧܀⬉⌕ᰀ฀

ऀ䔀1.5AĀᑩᵓ̀ऀ㸀䄀ᰀ̀̀ᬷ☀一᠛Ā⬉⑤㐀Ā᥹ഄ　ᄤ੠̀̀Ԁ䰽Ā̀̀Ԁ䰽Ё̀̀ᰃᘏ⬉⑤Ԁ

䰽Ȁ10AȀ250VȀȀ̀̀ᰃ⬉य़ఀ䌀Ԁ䰽Ȁ2AȀ250Vȱᴁ  
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㄀̀　㄀̀　㄀̀　㄀̀　  ऩᴎऩᴎऩᴎऩᴎᨀ԰ἀഫࡳ㘀䄀ᬀᨀ԰ἀഫࡳ㘀䄀ᬀᨀ԰ἀഫࡳ㘀䄀ᬀᨀ԰ἀഫࡳ㘀䄀ᬀ 
ĀĀĀĀ��������ऩᴎᨀ԰ࠡ䄀䯨늯ऩᴎᨀ԰ࠡ䄀䯨늯ऩᴎᨀ԰ࠡ䄀䯨늯ऩᴎᨀ԰ࠡ䄀䯨늯����

����  ᬀ䕀吀ᴀՓ⨀ᬀ∀ᬀ䕀吀ᴀՓ⨀ᬀ∀ᬀ䕀吀ᴀՓ⨀ᬀ∀ᬀ䕀吀ᴀՓ⨀ᬀ∀ 

ᬀ䕀吀ᴀⱘࡳ㘀㉏Ԑ䅵ㅫᴎ̀Փ⨀ⱘ吀ᴀȑ圀ᰀ̀⼀ᨀ԰ȁ�ᬀ āȁ	ᬀ āȁ�̀䔀ᅮ āĀ

Փ⨀吀ᴀⱘ䔀̀⼀ᨀ԰ऀЀ⨀ᴹ⼀ܝࡼᴀ੠Ԁᬍ᭄᥂Ā 

ᴀ̀乍̀䰀㽕䔀ᅮᬀȀĀ᠀̀āࠄ⼀ᴀܝᴀԡ㕂Ȁᔧܝࡼ⼀ᴀȀ ᔧሣᐩᰒ⼎ᨀ԰⬠䴶ᬀ⨀ᴹܝࡼ⼀

ᬀ䨀े䔀ᅮᠧ᐀ᜀ܀ᤶℸ乍Ā㠀䔀ᅮᠧ᐀ⱘᰃᴀ᭄̀᥂乍Ȁ܀㸼⼎䔀ܹℸ᭄᥂ⱘԀᬍ䔀⼀Ȁℸᬀ⨀Āጀ

ᬁĀĀĀऀᬀāᄀ᭄᥂䔀㸠๲܀ԀᬍȀ㠀ᠧ᐀ⱘᰃᴀ̀܀ᤶ乍ȏ嘀Ā᠟ࡼ䄀偠 / 㜀ࡼ䄀偠ā̀⼀⠀ᔀȀȀ

ࡼ�܁ ā̀ ᬀ䨀े܀ᤶऀ̀⼀⠀ᔀĀ 

ᬀ䕀吀ᴀⱘ᭄᥂䕧ܹ∀Ȁ ℀᭄̀̀᥂̀㠀䘀̀܀䘀܀䔀㸠ԀᬍȑѢ⬉⌕ īऀय़Ǩ芗攀⥛ㄝ䜀܀ᭈ

᭄䘀܀੠ᄀ᭄䘀܀ȀᄀѢⰀ㼀܀ⱒԡकԡ䘀܀੠̀ԡ䘀܀ĀԀᬍ᭄᥂ᬀȀᄀܝᴀ⼀ࠄࡼ䄀᭄᥂̀Ȁ᠀̀

ᬀ䨀䔀ᅮᠧ᐀䄀᭄᥂乍Ȁܝᴀᄀ㐀ᄀ㘮☀ࠄᭈ᭄䘀܀ȱ�̀䘀܀ȀȀ佪ܜ䔀㸠䄀䘀܀ԀᬍȀՓ⨀ĀጀᬀāĀ

Āऀᬀāᄀ䄀䘀܀๲܀ȡᬀ̀Ḑ܀ࡴ 1Ȁབ䰀ᔀ䔀๲ऀ܀⨀ĀĀāĀĀͩāȀ℀᠀̀ 10܀ࡴ ȀȀԀ

ᬍᅠℸ䘀ᬀࡼ᠀ऀ܀䨀ܝᴀᄀ㘮☀ࠄᄀ᭄䘀܀ȱ�Ѡ䘀܀ȀȀे䔀ܹ㄀Ѡ䘀܀ԀᬍȀᬀ∀ⰀऀȀԀᬍᅠ

 ᴀᔶ⠀ȉ䜀㸼⼎ᅠᜀℸ᭄᥂ԀᬍćᴀᴀℸᬀऀЀ⼀䍄Āܝᴀᘶ฀Ў฀ܝ䨀ᬀࡼ᠀ ݡऀ

����  ሣᐩᰒ⼎ࡳ㘀ሣᐩᰒ⼎ࡳ㘀ሣᐩᰒ⼎ࡳ㘀ሣᐩᰒ⼎ࡳ㘀　ऀ䄀ᬀ　ऀ䄀ᬀ　ऀ䄀ᬀ　ऀ䄀ᬀ 

      Āऀࠀ䜀āᴀᔀǨ薁偠ᬀȝ̀䜀㠀䰀㽕᠀᠔䄀ᅮⱘℹ䭓䔀㸠๲܀ ȇᠧ᐀ℸᴀᔀ Ā 

       䕧ܹ᐀݇䜀ⱘ᥹☀᠀⼎
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㄀̀㡖㄀̀㡖㄀̀㡖㄀̀㡖   Ѹ⌕䄀偠Ѹ⌕䄀偠Ѹ⌕䄀偠Ѹ⌕䄀偠 

Ā�⬠䴶䄀ᬀ�

Ѹ⌕䄀偠ЁȉⰀ⬉य़⬉⌕ഛ䕧܀Ѹ⌕䜀 ȉ⬉य़⬉⌕ⱘᐙؐ ĬԡЀऀѸ⌕乥⥛ഛऀЀᘀ䄀㡖 Ȁ

Ѐ␀䌀ऀ⼀䄀偠Ё䰀㽕ᄀऀ⼀䜀䔀㸠䄀㡖੠㐀ऀⱘ㽕∖Ā䄀偠Ё㐀⬉఼੠Ԁᡸ᥹☀ࡼ԰ᬀȀऀЀ䄀ᔩࡼ

԰ᬀ䬀Ǩ芊ఀᬀ䬀੠ࡼ԰ؐǨ芊ఀؐㄝĀ 

ᴀ䄀偠㤀ऩऀЀ⌟䄀ऀ⼀Ѹ⌕ൟ㐀⬉఼Ȭԡ Ǩ芗攀⥛㐀⬉ȕ఼ᴎԀᡸㄝ Ȅ㌀ऀЀἀ᠀ᭈ㐀䄀偠Ā 

ᴀ䄀偠Ёऀऀࠀⱘऀࠀ䜀ᰀȀ   Ua २ᄔ२ᄔ२ᄔ२ᄔȀUa ฀ส฀ส฀ส฀สĢĢĢĢ       Ia २ᄔ२ᄔ२ᄔ२ᄔēēēēIa ฀ส฀ส฀ส฀สĢĢĢĢ 
                                 Ub २ᄔ२ᄔ२ᄔ२ᄔēēēēUb ฀ส฀ส฀ส฀สĢĢĢĢ       Ib २ᄔ२ᄔ२ᄔ२ᄔēēēēIb ฀ส฀ส฀ส฀สĢĢĢĢ 
                                 Uc २ᄔ२ᄔ२ᄔ२ᄔēēēēUc ฀ส฀ส฀ส฀สĢĢĢĢ       Ic २ᄔ२ᄔ२ᄔ२ᄔēēēēIc ฀ส฀ส฀ส฀สĢĢĢĢ 
 ଴ऀddddऀ܀଴ऀऀ܀଴ऀऀ܀଴ऀऀ܀                                 

༓ༀఀదԅْᄵఀՇ२༓ༀఀదԅْᄵఀՇ२༓ༀఀదԅْᄵఀՇ२༓ༀఀదԅْᄵఀՇ२ġġġġ  ْ̀ܤ२ԅѺᄔْ̀ܤ२ԅѺᄔْ̀ܤ२ԅѺᄔْ̀ܤ२ԅѺᄔcccc ْ̀ܤ२ԅ̀̀ܤЩᄔْ̀ܤ२ԅ̀̀ܤЩᄔْ̀ܤ२ԅ̀̀ܤЩᄔْ̀ܤ२ԅ̀̀ܤЩᄔďďďďࠀကࠀؕࠀကࠀؕࠀကࠀؕࠀကؕࠀĐĐĐĐ ĢĢĢĢ 
                            ਀฀२༓̀ܤԸࠋ਀฀२༓̀ܤԸࠋ਀฀२༓̀ܤԸࠋ਀฀२༓̀ܤԸࠋēēēē༓̀ܤԅ̀२ୣ༓̀ܤԅ̀२ୣ༓̀ܤԅ̀२ୣ༓̀ܤԅ̀२ୣqqqq    rrrr̀ᄝЀ̀ࠀᄝЀ̀ࠀᄝЀ̀ࠀᄝЀࠀdddd 

ఀՎఀིఀՎఀིఀՎఀིఀՎఀིĖĖĖĖᄀᄀᄀᄀՎఀིՎఀིՎఀིՎఀིġġġġ    ఀི܊ఀࠀིఀ܊ఀࠀིఀ܊ఀࠀིఀ܊ఀࠀēēēēࠀༀఀՇ̀ܤ२ఀఀՎࠀᄥကఀܮ܀ᄀՎကࠀܤ̀܀ༀఀՇ̀ܤ२ఀఀՎࠀᄥကఀܮ܀ᄀՎကࠀܤ̀܀ༀఀՇ̀ܤ२ఀఀՎࠀᄥကఀܮ܀ᄀՎကࠀܤ̀܀ༀఀՇ̀ܤ२ఀఀՎࠀᄥကఀܮ܀ᄀՎကܤ̀܀dddd 

ऀ乍᭄᥂੠䄀ᅮ乍䕧ܹᅠ℀Ȁ⼀ܝࡼᴀ᠀̀Ā⹂䅸āȀℸᬀᴀ偠䄀㕂䜀Ȁབᬀ䄀ݡ䔀ᅮĀ᐀ༀāे

᐀ༀ䄀偠ľ㕂᐀ༀ䕧܀ Ȕ䨀ఀሣᐩ̀䘀ᄀᔍ܀㹿䄀㐀⬉఼ⱘ᥹☀⠀ᔀఀĀ 

᠟ࡼ䄀偠᠟ࡼ䄀偠᠟ࡼ䄀偠᠟ࡼ䄀偠ᬀՓ⨀ĀĀāĀĀͩā䬂ᜀᬀᬀࡼ䨀᥻ऀࠊ䜀Ѐऀ㜀ℹ䭓܀ࡴȀ㼀ᄀᰒ⼎ሣ̀㹿⌟ܗЀⱘ

䜀܀԰ᬀ䬀੠䔀ఀᬀ䬀ȄऀऀⰀᑨ䕧ࡼ܀⼎ȇ䨀᥹☀䬀ऀᜀᠧ᐀ᬀሣᐩ̀ेᰒ܀԰ᘀࡼ ȀUaĀUbĀ

UcĀIaĀIbĀIcȬ堀ᰀᬜؐ̀Ⰰԡ㼀ȉ䜀Ў㹿⌟ܗЀⱘࡼ԰ؐ੠䔀ఀؐȀĀ 

㜀ࡼ䄀偠㜀ࡼ䄀偠㜀ࡼ䄀偠㜀ࡼ䄀偠ᬀऀ䜀㜀ࡼ๲ࡴȀ㐀⬉఼᥹☀ࡼ԰ᬀ㸀㕂㐀᠀ऀ䜀䕧ࡼఀ܀԰☀ԡ㕂ㄝᕙ̀̀ℹᨀ԰Ȁℸ

ᬀ᠀̀̀ĀĀāᜀĀͩā䬂ᜀĀℷऀāĀĀऀऀāᬀᬀࡼ䨀̀ḐȀ䄀偠ᄀ᠀᠔㐀ⱘᬀऀݡ 㜀ࡴࡼᜀ܀Ȁ

Ⰰ㜀̀̀ ऀԡݡ㐀᠀ఀ䄀ԡ㕂ㄝᕙĀབℸऀЀऀ฀̀ᬀഄ᠀ऀ̀ᬀऀ䔀㸠㜀ࡼ䄀偠Ȁ⌟ᅮऀ乍ࡼ԰ؐĀ

䔀ఀؐㄝĀ 

 ؀२ఀదժᄀᄯdࠀదఉༀऀࠄࠀԤࠄԅ܀ద२ġЉఀఀḕЉ၍ࠀ �

Ԥēༀऀٕᄀఀིԅ؀ёēၽఀི̟฀ࠋѻ२ġ०ऀఀѻࠀ � ఀࠀ ఀ̀؀ēఀི ഀᄘ ఀծࠀĢ

ऀༀऀٕᄀఀིఀ࡬ԅ̀ܤē܀ၽఀི܊ఀࠀԛༀЀ̟Վ ▲ ݧ ▼ ̟਀ఀ̀؀ēఀི ഀᄘ ఀ

ծࠀd 

ఀݍ฀̀฀ఀༀЀนՎᄀcԀ,ഀ܀ఀݍԀ܀܀Վᄀఀऀ܀ЀఀݍՎᄀcԀܙ଀ġͬऀ܀࡬ఀ �

UacUbcUccIacIbcIc Ԁᄔ܀฀ส,ԛༀ฀นْ२Վᄀᄔ,ԛԀ฀นْ२Վᄀఀԅ฀ส,ԛస฀

นԀݍᄔ,ԛങ฀นْ२Ԁఀݍԅ฀สd 

� ᄀ؀ఀѻ२ġԨག؀Ԩऀࠀༀࠩ฀ᄀ؀ༀఀѻ̀ഀԅ२ġ ऀ܀Ԩགਤ฀ఀࠀѻ 120VdЀ༓ༀ

०ഀԁЀ॓ఀဈēఢ܀ࠀѻԨགఀēఀغࠀ Ua ఀѻ 120Vē0 cUb ఀѻ 120Vēēēē180 ēက Uab

ఀѻน 240Vdऀ܀Ԩऀਤ฀ఀࠀѻ 40AdЀ༓ༀࠀЀఀѻԨऀఀē܀ࠀ०ݧసഀԁ̀॓ఀဈē

ఢ̀॓ఀᄀЀԨऀࠀЀ 80A ݧ 120Aēᅟༀ̀॓ఀༀఀْ฀฀ส฀ഀd 
∀ᘀȀ     1. యఀѻࠀЀԨऀఀయఀѻࠀЀԨऀఀయఀѻࠀЀԨऀఀయఀѻࠀЀԨऀఀēēēē଀࠰२ဈࠀի଀࠰२ဈࠀի଀࠰२ဈࠀի଀࠰२ဈࠀիccccࠀЀԅࠄ฀ࠀЀԅࠄ฀ࠀЀԅࠄ฀ࠀЀԅࠄ฀ēēēēༀ܀฀ఀིऀݍԨᄀༀ܀฀ఀིऀݍԨᄀༀ܀฀ఀིऀݍԨᄀༀ܀฀ఀིऀݍԨᄀdddd 
           2. ଀๟ࠀЩఀऀഀ܀ၽఀѻࠀЀԨऀᅱൟ଀๟ࠀЩఀऀഀ܀ၽఀѻࠀЀԨऀᅱൟ଀๟ࠀЩఀऀഀ܀ၽఀѻࠀЀԨऀᅱൟ଀๟ࠀЩఀऀഀ܀ၽఀѻࠀЀԨऀᅱൟēēēēༀੇ൅ܪༀ୶؀̀Љఀ̀ༀੇ൅ܪༀ୶؀̀Љఀ̀ༀੇ൅ܪༀ୶؀̀Љఀ̀ༀੇ൅ܪༀ୶؀̀Љఀ̀dddd 
           3. ᄀՎఀིఀᄀՎ̀ၟُ܀܀ఀܤนᄀՎఀིఀᄀՎ̀ၟُ܀܀ఀܤนᄀՎఀིఀᄀՎ̀ၟُ܀܀ఀܤนᄀՎఀིఀᄀՎ̀ၟُ܀܀ఀܤน 0.3 ੐੐੐੐ēēēēయЉఀఀ܀܀Ԩ୶ୣݧ൐Վᄀఀࠀ܀Щԅ܀యЉఀఀ܀܀Ԩ୶ୣݧ൐Վᄀఀࠀ܀Щԅ܀యЉఀఀ܀܀Ԩ୶ୣݧ൐Վᄀఀࠀ܀Щԅ܀యЉఀఀ܀܀Ԩ୶ୣݧ൐Վᄀఀࠀ܀Щԅ܀

Ԩ୶Ԩ୶Ԩ୶Ԩ୶ēēēēကЉѻԅఀ̀ݖ܀܀က଀ကЉѻԅఀ̀ݖ܀܀က଀ကЉѻԅఀ̀ݖ܀܀က଀ကЉѻԅఀ̀ݖ܀܀က଀ēēēē଀؟ဈఀՎ̀ܤԀఀЉఀ଀؟ဈఀՎ̀ܤԀఀЉఀ଀؟ဈఀՎ̀ܤԀఀЉఀ଀؟ဈఀՎ̀ܤԀఀЉఀdddd����
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ĀĀĀĀ����䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ����

⌟䄀Ѹ⌕⬉⌕㐀⬉఼ࡼ԰⬉⌕⌟䄀Ѹ⌕⬉⌕㐀⬉఼ࡼ԰⬉⌕⌟䄀Ѹ⌕⬉⌕㐀⬉఼ࡼ԰⬉⌕⌟䄀Ѹ⌕⬉⌕㐀⬉఼ࡼ԰⬉⌕ĀĀĀĀ䔀ఀ⬉⌕ऀࡼ԰ᬀ䬀䔀ఀ⬉⌕ऀࡼ԰ᬀ䬀䔀ఀ⬉⌕ऀࡼ԰ᬀ䬀䔀ఀ⬉⌕ऀࡼ԰ᬀ䬀ĀĀĀĀ

䔀ఀᬀ䬀䔀ఀᬀ䬀䔀ఀᬀ䬀䔀ఀᬀ䬀ĀĀĀĀ����

ᄀ㸀㕂䴶ᵓⱘܜ IA ऀ IN ࡼ᥹㜀⌟䄀㐀⬉఼ⱘ܀܀

԰㐀ఀ̀　ȴ⬉఼ࡼ԰᥹☀᥹㜀᐀ܹⱘ A ऀȀCOMĀ

䄀㕂 A Ⰰ⬉⌕㜀 8A ᐀ༀ๲ࡴȀ๲ࡴℹ䭓䄀Ў 0.1AȀ䄀

偠ᬀ᐀䄀Ў㜀ࡼ䄀偠ȯܝࡼᴀࠄ Ā⹂ᅮāᑊ᠀̀̀Ȁ

 ᴀ⼀㜀Ā᐀ༀāܝḀᴀ᠔䄀㕂ऀ᭄ऀ᥹㐀Ȁབᬀ䄀ऀᄀݡ

ᑊ᠀̀̀ȡ㠀ᬀ A Ⰰ䕧ࠄ܀㐀⬉఼ⱘ⬉⌕ेЎ 8AȔ䨀

᠀ 0.1A/0.3 ⼀ ⱘ䔀ᑺ๲ࡴīԀᰒ⼎ሣ̀ऀⰀࠄ⬉⌕ⱘ

ᰀᬜؐऀ㐀⬉఼᥹☀⠀ᔀș礀☀ࡼ԰ऀ⌟䄀Ѐ䕧े܀Ԁ

᠀Ўࡼ԰ᬀ᭄ؐ̀ऀȜሀ⼎ࡼ܀԰ᬀ䬀ऀࡼ԰ᬀऀ䕧܀

䜀ⱘᰀᬜؐऀⰀԡȀЀጀ㜀ऀձᑣЎ UAĀUBĀUCĀIAĀ

IBĀICȱ�̀㸠Ўᰀᬜؐȱ�Ѡ㸠ЎⰀԡȡ㠀ᬀऀጀᬀ

䕀吀ᴀȗ᠀̀ ́�ͩāȀȀ䕧܀ᰀᬜؐे㜀܀ࡼᄀⰀ㜀

᥹☀䔀ఀș礀☀䔀ఀऀ㸀㕂䕧܀Ԁ᠀̀ऀȔ䨀ᰒ⼎܀䔀

ఀᬀ䬀ऀ䔀ఀ ȱؐ�̀㸠ЎᰀᬜؐȀ㄀ఀ㸠ЎⰀԡȀȀ䄀

偠ㄝᕙ᠀ᅮऀऀᬀࠀᜀذℶ䄀偠ď嘀̀ఀȀ 

԰ؐЎࡼ 10A˨辶ఀؐЎ 8AȈ簀԰ᬀ䬀Ў 110ms

䔀ఀᬀ䬀Ў 80ms 
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㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖   Ⰰ⌕䄀偠Ⰰ⌕䄀偠Ⰰ⌕䄀偠Ⰰ⌕䄀偠 

ĀĀĀĀ����⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ����

Ⰰ⌕䄀偠ЁȀऀⰀ⬉य़⬉⌕ഛ䕧܀Ⰰ⌕䜀Ȁऀ⬉य़⬉⌕ⱘᐙؐĀᵕᔀഛऀЀᘀ䄀㡖ȀЀ␀䌀ऀ⼀䄀

偠Ё䰀㽕ᄀऀ⼀䜀䔀㸠䄀㡖੠㐀ऀⱘ㽕∖Ā䄀偠Ё㐀⬉఼੠Ԁᡸ᥹☀ࡼ԰ᬀȀऀЀ䄀ᔩࡼ԰ᬀ䬀Ā䔀ఀ

ᬀ䬀੠ࡼ԰ؐǨ芊ఀؐㄝǨ薁偠ᬀ∀̀Ѹ⌕䄀偠㉏ԐĀ 

ᴀ䄀偠㤀ऩऀЀ⌟䄀ऀ⼀Ⰰ⌕ൟ㐀⬉఼ȏ嘀Ⰰ⌕ě䬀 ąऀ㐀⬉఼ Ǩ芎ऀ䬀㐀⬉఼ㄝĀ 

̀ఀིᄯܤ̀ࠀԅ̀ܤ२ပ̀ఀིᄯܤ̀ࠀԅ̀ܤ२ပ̀ఀིᄯܤ̀ࠀԅ̀ܤ२ပ̀ఀིᄯܤ̀ࠀԅ̀ܤ२ပġġġġ  Ua २ᄔ२ᄔ२ᄔ२ᄔĢĢĢĢ          Ub २ᄔ२ᄔ२ᄔ२ᄔĢĢĢĢ   Uc २ᄔ२ᄔ२ᄔ२ᄔĢĢĢĢ 
   Ia २ᄔ२ᄔ२ᄔ२ᄔĢĢĢĢ          Ib २ᄔ२ᄔ२ᄔ२ᄔĢĢĢĢ            Ic २ᄔ२ᄔ२ᄔ२ᄔĢĢĢĢ 

༓ༀఀదԅْᄵఀՇ२༓ༀఀదԅْᄵఀՇ२༓ༀఀదԅْᄵఀՇ२༓ༀఀదԅْᄵఀՇ२ġġġġ  ْ̀ܤ२ԅѺᄔْ̀ܤ२ԅѺᄔْ̀ܤ२ԅѺᄔْ̀ܤ२ԅѺᄔcccc ْ̀ܤ२ԅ̀̀ܤЩᄔْ̀ܤ२ԅ̀̀ܤЩᄔْ̀ܤ२ԅ̀̀ܤЩᄔْ̀ܤ२ԅ̀̀ܤЩᄔďďďďࠀကࠀؕࠀကࠀؕࠀကࠀؕࠀကؕࠀĐĐĐĐ ĢĢĢĢ 
                            ਀฀२༓̀ܤԸࠋ਀฀२༓̀ܤԸࠋ਀฀२༓̀ܤԸࠋ਀฀२༓̀ܤԸࠋēēēē༓̀ܤԅ̀२ୣ༓̀ܤԅ̀२ୣ༓̀ܤԅ̀२ୣ༓̀ܤԅ̀२ୣqqqq    rrrr̀ᄝЀ̀ࠀᄝЀ̀ࠀᄝЀ̀ࠀᄝЀࠀdddd 

ఀՎఀིఀՎఀིఀՎఀིఀՎఀིĖĖĖĖᄀՎఀིᄀՎఀིᄀՎఀིᄀՎఀིġġġġ    ఀི܊ఀࠀིఀ܊ఀࠀིఀ܊ఀࠀིఀ܊ఀࠀēēēēࠀༀఀՇࠀༀఀՇࠀༀఀՇࠀༀఀՇ̀ܤ२ఀఀՎࠀᄥကఀܮ܀ᄀՎကܤ̀ܤ̀܀२ఀఀՎࠀᄥကఀܮ܀ᄀՎကܤ̀ܤ̀܀२ఀఀՎࠀᄥကఀܮ܀ᄀՎကܤ̀ܤ̀܀२ఀఀՎࠀᄥကఀܮ܀ᄀՎကܤ̀܀dddd 

ऀ乍᭄᥂੠䄀ᅮ乍䕧ܹᅠ℀Ȁ⼀ܝࡼᴀ᠀̀Ā⹂䅸āȀℸᬀᴀ偠䄀㕂䜀Ȁབᬀ䄀ݡ䔀ᅮĀ᐀ༀāे

᐀ༀ䄀偠ľ㕂᐀ༀ䕧܀ Ȕ䨀ఀሣᐩ̀䘀ᄀᔍ܀㹿䄀㐀⬉఼ⱘ᥹☀⠀ᔀఀĀ 

᠟ࡼ䄀偠᠟ࡼ䄀偠᠟ࡼ䄀偠᠟ࡼ䄀偠ᬀՓ⨀ĀĀāĀĀͩā䬂ᜀᬀᬀࡼ䨀᥻ऀࠊ䜀Ѐऀ㜀ℹ䭓܀ࡴȀ㼀ᄀᰒ⼎ሣ̀㹿⌟ܗЀⱘ

԰ࡼ԰ᬀ䬀੠䔀ఀᬀ䬀Ȅऀࡼ܀⼎ȇ䨀᥹☀䬀ऀᜀᠧ᐀ᬀሣᐩ̀ेᰒ܀԰ᘀࡼ Ǩ芊ఀᬀऀⰀȀUaĀ

UbĀUcĀIaĀIbĀIcȬ堀ᐙؐȉ䜀Ў㹿⌟ܗЀⱘࡼ԰ؐ੠䔀ఀؐȀĀ 

㜀ࡼ䄀偠㜀ࡼ䄀偠㜀ࡼ䄀偠㜀ࡼ䄀偠ᬀऀ䜀㜀ࡼ๲ࡴȀ㐀⬉఼᥹☀ࡼ԰ᬀ㸀㕂㐀᠀ऀ䜀䕧ࡼఀ܀԰☀ԡ㕂ㄝᕙ̀̀ℹᨀ԰Ȁℸ

ᬀ᠀̀̀ĀĀāᜀĀͩā䬂ᜀĀℷऀāĀĀऀऀāᬀᬀࡼ䨀̀ḐȀ䄀偠ᄀ᠀᠔㐀ⱘᬀऀݡ 㜀ࡴࡼᜀ܀Ȁ

Ⰰ㜀̀̀ ऀԡݡ㐀᠀ఀ䄀ԡ㕂ㄝᕙĀབℸऀЀऀ฀̀ᬀഄ᠀ऀ̀ᬀऀ䔀㸠㜀ࡼ䄀偠Ȁ⌟ᅮऀ乍ࡼ԰ؐĀ

䔀ఀؐㄝĀ 

 ؀२ఀదժᄀᄯdࠀదఉༀऀࠄࠀԤࠄԅ܀ద२ġЉఀఀḕЉ၍ࠀ �

Ԥēༀऀٕᄀఀིԅ؀ёēၽఀི̟฀ࠋѻ२ġ०ऀఀѻࠀ � ఀࠀ ఀ̀؀ēఀི ഀᄘ ఀծࠀĢ

ऀༀऀٕᄀఀིఀ࡬ԅ̀ܤē܀ၽఀི܊ఀࠀԛༀЀ̟Վ ▲ ݧ ▼ ̟਀ఀ̀؀ēఀི ഀᄘ ఀ

ծࠀd 

଀ġͬऀ܀࡬ఀ � ݍ฀̀०฀฀ఀༀЀนՎᄀcԀ,ഀ܀ఀݍԀ܀܀Վᄀఀऀ܀ЀఀݍՎᄀcԀܙ

ఀ UacUbcUccIacIbcIc ԅՎᄀᄔ؀Ԁݍᄔd 

� ᄀ؀ఀѻ२ġᄐऀԨགਤ฀ఀࠀѻ160V dЀ༓ༀఀغࠀѻԨགఀē܀ࠀ०ഀԁЀ॓ఀ Ua ఀ

ѻ+160VcUb ఀѻ -160Vēက Uab ఀѻน 320V 
∀ᘀ∀ᘀ∀ᘀ∀ᘀȀȀȀȀ     1. ᄀՎఀིఀᄀՎ̀ၟُ܀܀ఀܤนᄀՎఀིఀᄀՎ̀ၟُ܀܀ఀܤนᄀՎఀིఀᄀՎ̀ၟُ܀܀ఀܤนᄀՎఀིఀᄀՎ̀ၟُ܀܀ఀܤน 0.3 ੐੐੐੐ēēēēయЉఀఀ܀܀Ԩ୶ԉՎᄀఀࠀ܀Щԅ܀Ԩ୶యЉఀఀ܀܀Ԩ୶ԉՎᄀఀࠀ܀Щԅ܀Ԩ୶యЉఀఀ܀܀Ԩ୶ԉՎᄀఀࠀ܀Щԅ܀Ԩ୶యЉఀఀ܀܀Ԩ୶ԉՎᄀఀࠀ܀Щԅ܀Ԩ୶ēēēē

ကЉѻԅఀ̀ݖ܀܀က଀ကЉѻԅఀ̀ݖ܀܀က଀ကЉѻԅఀ̀ݖ܀܀က଀ကЉѻԅఀ̀ݖ܀܀က଀ēēēē଀؟ဈఀՎ̀ܤԀఀЉఀ܀଀؟ဈఀՎ̀ܤԀఀЉఀ܀଀؟ဈఀՎ̀ܤԀఀЉఀ܀଀؟ဈఀՎ̀ܤԀఀЉఀ܀dddd 
2. ᄀ฀܀؀Ԩ୶ᄀ฀܀؀Ԩ୶ᄀ฀܀؀Ԩ୶ᄀ฀܀؀Ԩ୶cccc܀ܤݾԨ୶ԉ؀฀Ԩऀ܀ܤݾԨ୶ԉ؀฀Ԩऀ܀ܤݾԨ୶ԉ؀฀Ԩऀ܀ܤݾԨ୶ԉ؀฀Ԩऀďďďď̀Ѐ̀Ѐ̀Ѐ̀Ѐ 20mAĐĐĐĐԅ܀Ԩ୶ఀԅ܀Ԩ୶ఀԅ܀Ԩ୶ఀԅ܀Ԩ୶ఀēēēēဎဟ܀Ԩ୶฀଀਀ဎဟ܀Ԩ୶฀଀਀ဎဟ܀Ԩ୶฀଀਀ဎဟ܀Ԩ୶฀଀਀

ᄀ൞Ѐᄀ൞Ѐᄀ൞Ѐᄀ൞Ѐďďďď̈́܀ᄠ܀଀਀̈́܀ᄠ܀଀਀̈́܀ᄠ܀଀਀̈́܀ᄠ܀଀਀ĐēĐēĐēĐēༀ͎̀਀ᄐࠄဈԨༀ͎̀਀ᄐࠄဈԨༀ͎̀਀ᄐࠄဈԨༀ͎̀਀ᄐࠄဈԨऀఀѻఀऀིఀࠀѻఀऀིఀࠀѻఀऀིఀࠀѻིఀࠀēēēēༀ̀ဈԨགఀѻༀ̀ဈԨགఀѻༀ̀ဈԨགఀѻༀ̀ဈԨགఀѻēēēēЉԄՎЉԄՎЉԄՎЉԄՎ

ᄀԨགЀༀဈฃဈ̀२ѻԅ฀଀Ԩᄀ܀ԄՎᄀԨऀᄀԨགЀༀဈฃဈ̀२ѻԅ฀଀Ԩᄀ܀ԄՎᄀԨऀᄀԨགЀༀဈฃဈ̀२ѻԅ฀଀Ԩᄀ܀ԄՎᄀԨऀᄀԨགЀༀဈฃဈ̀२ѻԅ฀଀Ԩᄀ܀ԄՎᄀԨऀdddd 
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㄀̀㡖㄀̀㡖㄀̀㡖㄀̀㡖   ऀᰀऀᰀऀᰀऀᰀĀĀĀĀԢ਼䄀偠Ԣ਼䄀偠Ԣ਼䄀偠Ԣ਼䄀偠 

ĀĀĀĀ����⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ 

ऀᰀą∀਼䄀偠Ўऀ乥䄀偠Ȅༀ㽕⨀Ѣऀᰀ䄀偠Ё乥ጀ䄀偠੠Ԣ਼䄀偠Ā 

䄀偠⬠䴶̀ЁᄀUaĀUb܀ᜀ㄀̀㐀Ȁ䄀㐀⼀ᑣఀᅮЎऀ乥⥛ȀᄀUc੠IaĀIbĀIc԰㄀Ѡ㐀Ȁऀ䄀ᅮ

Ўऀ乥⥛ / ̀ऀ乥ĀUaĀUbĀUcഛऀ䕧120-0܀VĀ 

ऀᰀ䄀偠ऀᰀ䄀偠ऀᰀ䄀偠ऀᰀ䄀偠Ȁऀᰀ䄀偠Ё乥ጀ䄀偠ᬀ䄀ᅮ㄀̀㐀ऀ乥ȱ�Ѡ㐀̀ऀ乥ȉ䜀UaĀUbऀ乥Ȁ Uc̀ऀ乥Ȁ

̀㐀П䬀े܀⤀ጀ乥Āऀ Փ⨀Ua੠Ucᜀ㔀Ub੠Uc܀܀԰ऀᰀ䄀偠Ёⱘᕙᑊջ੠㈀㐀ջ⬉य़䔀㸠ऀᰀ乥

ጀ䄀偠Ā 

Ԣ਼䄀偠Ԣ਼䄀偠Ԣ਼䄀偠Ԣ਼䄀偠Ȁ䄀ᅮ㄀Ѡ㐀гऀ乥ȇ UaĀUbĀUcĀIaĀIbĀIcऀᬀऀ乥ȉ䔀㸠Ԣ਼䄀偠 Ā 

 

̀ఀིᄯܤ̀ࠀԅ̀ܤ२ఀ̀ఀིᄯܤ̀ࠀԅ̀ܤ२ఀ̀ఀིᄯܤ̀ࠀԅ̀ܤ२ఀ̀ఀིᄯܤ̀ࠀԅ̀ܤ२ఀġġġġ  ଴ऀ଴ऀ଴ऀ଴ऀdddd 
༓ༀఀదԅْᄵఀՇ२༓ༀఀదԅْᄵఀՇ२༓ༀఀదԅْᄵఀՇ२༓ༀఀదԅْᄵఀՇ२ġġġġ      ْ฀Ԩགْ฀Ԩགْ฀Ԩགْ฀ԨགccccԨऀԅѺᄔԨऀԅѺᄔԨऀԅѺᄔԨऀԅѺᄔcccc฀ส฀ส฀ส฀ส 
                            ଴ऀԅѺᄔ଴ऀԅѺᄔ଴ऀԅѺᄔ଴ऀԅѺᄔ 
                            ఀՎఀིఀ଴ऀ̀̀ܤЩఀՎఀིఀ଴ऀ̀̀ܤЩఀՎఀིఀ଴ऀ̀̀ܤЩఀՎఀིఀ଴ऀ̀̀ܤЩ / ᄀՎԀఀఀਤ੐଴ऀ̀ܤᄔᄀՎԀఀఀਤ੐଴ऀ̀ܤᄔᄀՎԀఀఀਤ੐଴ऀ̀ܤᄔᄀՎԀఀఀਤ੐଴ऀ̀ܤᄔ∆∆∆∆f/∆∆∆∆t  

����������������������������������������������������������������������������������������������������������������ᄀՎᄀՎᄀՎᄀՎ������������ఀՎ̀଴ఀՎ̀଴ఀՎ̀଴ఀՎ̀଴����

᠟ऀࡼ乥ᬀ᠟ࡼ᥻ࠊ๲܀乥⥛ȡᬀᬀࡼ䨀̀Ḑᜀ᠀̀̀ ĀĀāᜁ�ͩā˨邅攀⥛ऀ̀̀ࠀℹ䭓䜀Ā 

㜀ऀࡼ乥ᬀऀ乥ℹ䭓ᄀ㜀ࡼ䕀ऀЎ乥⥛ऀؐࠀ∆f/∆tȉ䜀℀⼀乥⥛ऀࠀ฀ᄀ Hzȡ㠀ᬀ乥⥛᠀ℸ䔀⥛

Ԣ਼␀ጀ䬀䨀䄀偠خȪѢࠀ䔀ऀࠀ Ā 

᭄᥂䄀ᅮᅠ℀ऀȀ䔀ᅮ ⹂䅸 Ā᐀ༀ े᐀ༀ䄀偠Ā᠟ऀࡼ乥ᬀ᐀ᬀȀᬀ 䨀ᜀՓ⨀ĀĀāᜁ�ͩāᬀࡼ

๲܀乥⥛ĕ✀㐀⬉఼᥹☀ࡼ԰ऀ䔀ఀᬀȒ⌀ᐩ̀⌟䄀䄀ᔩऎᄀᰒ⼎㹿⌟㐀⬉఼ⱘࡼ԰ᬀ䬀੠䔀ఀᬀ䬀Ā

԰ᬀࡼ԰乥⥛੠䔀ఀ乥⥛Ѐऀࡼ Ua ̀ Uc П䬀ⱘ㼀ጀȪѢऀᰀ䄀偠ᬀ⌟ࡼ԰㼀ጀ ȀĀ 

㜀ऀࡼ乥Џ㽕⨀ѢخԢ਼␀ጀĀ䄀偠᐀ༀऀ⬉⌕⬉य़Ā乥⥛ܜЀ܀䄀ؐ䕧܀Ȁ̀　ेऀ乥Ȁᕙ᠀̀

Āͩāऀ乥⥛㜀ࡼ䰡Ԣȴ⬉఼᥹☀ࡼ԰ᬀ乥⥛ᄀࡼఀ⬭ذ԰☀ԡ㕂ㄝᕙ̀̀ℹᨀ԰ ȡ㠀ᬀݡ᠀ĀĀā

ᜁ�ͩā䬂˨邅攀⥛ᄀ᠀᠔㐀ᬀऀ㜀ࡴࡼᜀ܀Ȭ㜀̀̀ ࡼ԰ Ā 

 ؀२ఀదժᄀᄯdࠀదఉༀऀࠄࠀԤࠄԅ܀ద२ġЉఀఀḕЉ၍ࠀ �

Ԥēༀऀٕᄀఀིԅ؀ёēၽఀི̟฀ࠋѻ२ġ०ऀఀѻࠀ � ఀࠀ ఀ̀؀ēఀི ഀᄘ ఀծࠀĢ

ऀༀऀٕᄀఀིఀ࡬ԅ̀ܤē܀ၽఀི܊ఀࠀԛༀЀ̟Վ ▲ ݧ ▼ ̟਀ఀ̀؀ēఀི ഀᄘ ఀ

ծࠀd 

Վ܀଴ऀༀݍcՎᄀ଴ऀcԀ܀ఀݍcԀ܀Վᄀఀऀ܀଀ऀ܀ఀݍՎᄀcԀܙ଀ġͬऀ܀࡬ఀ �

ᄀ挅ݍ Ua ူ Uc ԅ܀էЕďဈဟഀ୙ఀིఀЉՎᄀ܀ЕĐd 

 
∀ᘀ∀ᘀ∀ᘀ∀ᘀȀȀȀȀ     1. ᄀԎᄻܡЀ്ఀᄀԎᄻܡЀ്ఀᄀԎᄻܡЀ്ఀᄀԎᄻܡЀ്ఀēēēēༀ̀ဈᄀՎ̀଴Ԁఀༀ̀ဈᄀՎ̀଴Ԁఀༀ̀ဈᄀՎ̀଴Ԁఀༀ̀ဈᄀՎ̀଴ԀఀēēēēЀఀ଴ऀༀਤЀఀ଴ऀༀਤЀఀ଴ऀༀਤЀఀ଴ऀༀਤ 1 ੐̀؟੐̀؟੐̀؟੐̀؟ ∆∆∆∆f/∆∆∆∆t ԅമऀၫമԅമऀၫമԅമऀၫമԅമऀၫമ

 Ѐ്ఀིddddܡԀ̀ԙᄀࠀЀ്ఀིܡԀ̀ԙᄀࠀЀ്ఀིܡԀ̀ԙᄀࠀЀ്ఀིܡԀ̀ԙᄀࠀēēēēܤ̀ܤ̀ܤ̀ܤ̀
2. ᄀԎᄻՎᄀᄔ؀Վᄀఀఀ܀ᄀԎᄻՎᄀᄔ؀Վᄀఀఀ܀ᄀԎᄻՎᄀᄔ؀Վᄀఀఀ܀ᄀԎᄻՎᄀᄔ؀Վᄀఀఀ܀ēēēēༀ̀ဈఀՎ̀଴Ԁఀܯ਄܀Ԏ଴ऀࠀᄀༀ̀ဈఀՎ̀଴Ԁఀܯ਄܀Ԏ଴ऀࠀᄀༀ̀ဈఀՎ̀଴Ԁఀܯ਄܀Ԏ଴ऀࠀᄀༀ̀ဈఀՎ̀଴Ԁఀܯ਄܀Ԏ଴ऀࠀᄀēēēēᄀՎ̀଴ԀఀဎᄀՎ̀଴ԀఀဎᄀՎ̀଴ԀఀဎᄀՎ̀଴Ԁఀဎ

ဟ଴ऀࠀമ̀ܤဟ଴ऀࠀമ̀ܤဟ଴ऀࠀമ̀ܤဟ଴ऀࠀമ̀ܤēēēēЉ२ԅఀ܀ᄔ̀܀ᅹ଀Љ२ԅఀ܀ᄔ̀܀ᅹ଀Љ२ԅఀ܀ᄔ̀܀ᅹ଀Љ२ԅఀ܀ᄔ̀܀ᅹ଀dddd 
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ĀĀĀĀ����䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ 

���� ⌟䄀⌟䄀⌟䄀⌟䄀Ԣ਼㐀⬉఼Ԣ਼㐀⬉఼Ԣ਼㐀⬉఼Ԣ਼㐀⬉఼ⱘⱘⱘⱘࡼ԰乥⥛ࡼ԰乥⥛ࡼ԰乥⥛ࡼ԰乥⥛ĀĀĀĀࡼ԰ᬀ䬀੠␀ጀ䬀䨀ࡼ԰ᬀ䬀੠␀ጀ䬀䨀ࡼ԰ᬀ䬀੠␀ጀ䬀䨀ࡼ԰ᬀ䬀੠␀ጀ䬀䨀ؐؐؐؐ 

䄀偠⬠䴶䄀㕂བऀఀĀ 

乥āᬀ᐀Ā䄀ᅮདऀऀࡼ԰ᬀ䬀ᬀȀᑨ䜀⨀Ā᠟ࡼ԰ؐ੠ࡼخ

Ⰰ⬉य़Ā⬉⌕੠乥⥛ؐ܀Āऀࠀℹ䭓ऀȀ᠀Ā⹂䅸āĀĀ᐀ༀā᐀

ༀ䕧܀Ȁ✊ऀ᠟ࡼ᜶᜶ጀᬀĀᬀ䨀ā䔀ℹ܀ᄀ乥⥛ȀⰀ㜀㐀⬉఼ࡼ

԰ȡ㠀ᬀ䄀ᔩऎᄀ䄀ᔩࡼ԰ؐĈ簀԰ᬀ䬀Ā 

乥ℹऀࡼ乥āᬀ᐀ȀेᄀĀ᠟ऀࡼጀ䬀䨀ᬀȀᑨ䜀⨀Ā㜀␀خ

䭓ā ᬍЎĀ㜀ऀࡼ乥ℹ䭓āे∆f/∆tȀऀ䴶ⱘℹ䭓ؐ

ᄀ㜀ऀࡼЎ nn.nn Hz / SĘĀ⹂䅸 āā�ༀ ā᐀

ༀ䕧ऀ܀Ȁ乥⥛᱖ᬀ̀ऀࠀȀᕙ᠀̀Āͩāऀ乥⥛ᠡ

᐀ༀ̀␀Āབᵰ᠔䄀ؐ฀Ѣ␀ጀ䬀䨀ᅮؐȅᡸᄀ̀

Ѐࡼ԰ȏ嘀ᵰᄀѢᅮؐȅᡸᄀЀࡼ԰ Ā 

���� ऀᰀ㐀⬉఼ⱘऀ乥⥛䄀偠⌟䄀ࡼ԰乥ጀ੠ࡼ԰㼀ऀᰀ㐀⬉఼ⱘऀ乥⥛䄀偠⌟䄀ࡼ԰乥ጀ੠ࡼ԰㼀ऀᰀ㐀⬉఼ⱘऀ乥⥛䄀偠⌟䄀ࡼ԰乥ጀ੠ࡼ԰㼀ऀᰀ㐀⬉఼ⱘऀ乥⥛䄀偠⌟䄀ࡼ԰乥ጀ੠ࡼ԰㼀

ጀጀጀጀ 

䄀偠⬠䴶䄀㕂བऀఀ 
䄀偠Ё Ua 乥⥛ऀऀȀUc 乥⥛ఀᅮЎ 50HzȄ怀

㔀Ѐᰀ乥ጀ˨辶ℹ䄀㡖 Ua 乥⥛Șἀࡼ᜶䄀ȀĀ㜀㐀

⬉఼᥹☀ࡼ԰ᬀࡼ԰乥⥛੠ UaĀUc П䬀ⱘ㼀ጀेЎ

 ԰㼀ጀĀࡼ԰乥⥛੠ࡼ
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㄀ఀ㡖㄀ఀ㡖㄀ఀ㡖㄀ఀ㡖   ᭈ㐀䄀偠ᭈ㐀䄀偠ᭈ㐀䄀偠ᭈ㐀䄀偠 1 

ĀĀĀĀ����⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ 

ᭈ㐀䄀偠ⰀᔧѢ㐀⬉Ԁᡸ㸀㕂ⱘ䴭ἀ䄀偠Ȁ䔀䔀䄀㕂ऀ䄀偠ऀ᭄Ȁἀ᠀ऀ⼀ⴀᬀĀ∌ЙᔀⱘऩⰀ᥹

ഄĀⰀ䬀ⴀ䌀ᜀ䕀ᤶᔀᬙ䱰ȀЀ䔀ࠄᄀ䌀⼀Ā䰀ᑣԀᡸ㸀㕂Ѐऀ䜀ऀ䬀ⱘࡼ԰䔀㸠ᭈ㐀䄀偠ᜀᅮؐᴀ偠Ā 

༓ༀఀదԅْᄵఀՇ२༓ༀఀదԅْᄵఀՇ२༓ༀఀదԅْᄵఀՇ२༓ༀఀదԅْᄵఀՇ२ġġġġ 

        ؀က฀؀က฀؀က฀؀က฀ġġġġA-NĖĖĖĖB-NĖĖĖĖC-NĖĖĖĖA-BĖĖĖĖB-CĖĖĖĖC-AĖĖĖĖABNĖĖĖĖBCNĖĖĖĖCANĖĖĖĖABCĢĢĢĢ 
        ကԀ฀ကԀ฀ကԀ฀ကԀ฀����ԀԀ฀؀ကԀԀ฀؀ကԀԀ฀؀ကԀԀ฀؀ကĢĢĢĢ            စࡒ฀စࡒ฀စࡒ฀စࡒ฀ĖĖĖĖഇఀ฀؀ကഇఀ฀؀ကഇఀ฀؀ကഇఀ฀؀ကĢĢĢĢ 
        ؀ကԨऀ؀ကԨऀ؀ကԨऀ؀ကԨऀĢĢĢĢ� �� �� �� �                    ؀ကѺ؀܀ကѺ؀܀ကѺ؀܀ကѺ܀ĢĢĢĢ 
        ကՇᄀࠀကՇᄀࠀကՇᄀࠀကՇᄀࠀ Zccccȣȣȣȣݧݧݧݧ RccccXĢĢĢĢ          ऀ༝̀Ъ฀ఀऀ༝̀Ъ฀ఀऀ༝̀Ъ฀ఀऀ༝̀Ъ฀ఀ KrccccKxdddd 
        ᅧܰ฀ᅧܰ฀ᅧܰ฀ᅧܰ฀�������� Ԁᅧܰ฀؀ကԀᅧܰ฀؀ကԀᅧܰ฀؀ကԀᅧܰ฀؀ကĢĢĢĢ          ᅧܰఀ܀ᅧܰఀ܀ᅧܰఀ܀ᅧܰఀ܀ĢĢĢĢ 
        ᅧܰюᅧܰюᅧܰюᅧܰюġġġġA-NĖĖĖĖB-NĖĖĖĖC-NĖĖĖĖA-BĖĖĖĖB-CĖĖĖĖC-AĖĖĖĖABNĖĖĖĖBCNĖĖĖĖCANĖĖĖĖABCĢĢĢĢ 
        ؀ကᄀࠀͿఀ؀ကᄀࠀͿఀ؀ကᄀࠀͿఀ؀ကᄀࠀͿఀĢĢĢĢ 
 ᄥԀఀĢĢĢĢࠀԤࠄᄥԀఀࠀԤࠄᄥԀఀࠀԤࠄᄥԀఀࠀԤࠄ������������ᄥࠀ܀ᄥఀࠀ܀ᄥఀࠀ܀ᄥఀࠀ܀ఀ        
        ؀ကఀ؀ကఀ؀ကఀ؀ကఀ܀܀܀܀ccccծ܀ఀࠀծ܀ఀࠀծ܀ఀࠀծ܀ఀࠀccccᄷ܀؀ఀᄷ܀؀ఀᄷ܀؀ఀᄷ܀؀ఀďďďďЀసّఀ܀२ࠧၽЀసّఀ܀२ࠧၽЀసّఀ܀२ࠧၽЀసّఀ܀२ࠧၽqqqqఀࠀ܀ᄥఀࠀ܀ᄥఀࠀ܀ᄥఀࠀ܀ᄥrrrrఀఀဈఀఀဈఀఀဈఀఀဈĐdĐdĐdĐd 

 

���� ᬙ䱰Ⰰᬙ䱰Ⰰᬙ䱰Ⰰᬙ䱰Ⰰ  ऀ䄀ᅮЎ ANĀBNĀCNĀABĀBCĀCAĀABNĀBCNĀCANĀABC ൟᬙ䱰Ā 

���� ᭈᅮ䰏ᡫᭈᅮ䰏ᡫᭈᅮ䰏ᡫᭈᅮ䰏ᡫ  ᬙ䱰䰏ᡫऀЀ ZĀ�᐀䕧ܹᜀ RĀX ᬀ᐀䕧ܹȀЀ̀⼀ᬀ᐀䕧ܹȀऀ̀⼀ᬀ᐀ⱘؐ

䅵ㅫᴎ㜀ࡼ䅵ㅫ܀ĀZĀᜀ RĀX 䕧ܹᬀ᐀܀ᤶᰃఀܝᴀఀĀZ=āԡ㕂ᬀ᠀ᬀ䨀䔀㸠܀ᤶĀ 

���� ᬙ䱰䰏ᡫԀ᭄ᬙ䱰䰏ᡫԀ᭄ᬙ䱰䰏ᡫԀ᭄ᬙ䱰䰏ᡫԀ᭄  Ў nhĀᭈᅮ䰏ᡫā,Ѐℸؐ԰Ўⴀ䌀☀䰏ᡫ䔀㸠ἀ᠀Ā 

���� ᬀ䬀᥻ᬀࠊ䬀᥻ᬀࠊ䬀᥻ᬀࠊ䬀᥻ࠊȀȀȀȀ᥹☀᥻ࠊ᥹☀᥻ࠊ᥹☀᥻ࠊ᥹☀᥻ࠊ 

᥹☀᥻ࠊ᥹☀᥻ࠊ᥹☀᥻ࠊ᥹☀᥻ᬀࠊȀ⬅Ԁᡸⱘ䌀䬀Ā䜀ऀ䬀Ā∌䌀᥹☀᥻ࠊ⬉⌕⬉य़ऀ⨀⠀ᔀ䕀ᤶĀབ䌀䬀᥹☀ࠄᄀՓ⌟

䄀Ѐ䕧܀Ѐᬙ䱰䜀䕀ऀЎℷᐌ䜀˨薃䬀ऀ⠀ᔀȀĀ 

ᬀ䬀᥻ᬀࠊ䬀᥻ᬀࠊ䬀᥻ᬀࠊ䬀᥻ᬀࠊȀ㸀㕂ḍ᥂᠔䄀ᅮⱘऀᬀ䬀䬀䱨Ȁձ 䕧܀ᬙ䱰ࠡĀᬙ䱰ᬀĀ䌀䬀ऀĀ䜀ऀ䬀ऀĀ∌䌀

ऀⱘऀ⼀䜀ąᡸ䌀ऀ䬀ᬀऀ䄀ᔩࡼ԰ᬀ䬀 ȵ̀ᬍऀऀ⼀䕧܀⠀ᔀⱘ᠀㐀ᬀ䬀 Ā 

���� ᬙ䱰ᬀ䬀ᬙ䱰ᬀ䬀ᬙ䱰ᬀ䬀ᬙ䱰ᬀ䬀ĀĀĀĀᬀ᐀ᬀ䬀ᬀ᐀ᬀ䬀ᬀ᐀ᬀ䬀ᬀ᐀ᬀ䬀ĀĀĀĀ䜀ऀᬀ䬀䜀ऀᬀ䬀䜀ऀᬀ䬀䜀ऀᬀ䬀  ఀᬀ䬀᥻ᬀࠊ᐀̀ȇ܀⨀Ѣ᥻ࠊ䕧܀ᬙ䱰䜀ⱘ᠀㐀ᬀ䬀 Ā
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ᬙ䱰ᬀ᐀ऀℷᐌ䜀ⱘ᠀㐀ᬀ䬀Ѐऀ䜀ऀ䬀ऀݡ 䕧܀ᬙ䱰䜀ⱘ᠀㐀ᬀ䬀Č᥹☀᥻̀ᬀࠊ䍋԰⨀ Ā 
             ᬙ 䱰 ࠡ             

ᬙ䱰⠀ᔀ      䌀䬀ऀℷᐌ⠀ᔀ   䜀ऀऀᬙ䱰⠀ᔀ   ∌䌀ऀ 

                               ᬙ䱰ᬀ䬀ᬙ䱰ᬀ䬀ᬙ䱰ᬀ䬀ᬙ䱰ᬀ䬀          ᬀ᐀ᬀ䬀ᬀ᐀ᬀ䬀ᬀ᐀ᬀ䬀ᬀ᐀ᬀ䬀         䜀ऀᬀ䬀䜀ऀᬀ䬀䜀ऀᬀ䬀䜀ऀᬀ䬀 

                                                            

                               䕀ᤶᬀ䬀䕀ᤶᬀ䬀䕀ᤶᬀ䬀䕀ᤶᬀ䬀   䕀ᤶ 

                                           

���� 䕀ᤶᔀᬙ䱰䕀ᤶᔀᬙ䱰䕀ᤶᔀᬙ䱰䕀ᤶᔀᬙ䱰ȀȀȀȀ䴲䕀ᤶᔀᬙ䱰䴲䕀ᤶᔀᬙ䱰䴲䕀ᤶᔀᬙ䱰䴲䕀ᤶᔀᬙ䱰  ⨀Ѣ䄀㕂䕀ᤶᔀᬙ䱰Ąᬙ䱰᐀ༀᬀࠏ䍋 ȕ✀䕀ᤶᬀ䬀ࠄț蔀

Ԁᡸᰃऀࡼ԰䌀᐀ᬀ䌀఼Ȁഛ䔀ܹ䕀ᤶऀᬙ䱰⠀ᔀĀԚ䌀᐀Ⰰⱘ⬉य़⬉⌕̀ऀ䕀ᤶᔀᬙ䱰⠀ᔀᕅ਀Ȁ݊

⬉य़ VȀ57.7V ᜀ 0Vȫऀ⌕ I=0Aěᤀ䱰䕀ᤶᬀ䬀ᰃ᠀Ѐ㄀̀ᬙ䱰᐀ༀᬀㅫ䍋ⱘᬀ䬀Ā 

���� 䕀ᤶऀᬙ䱰㉏ൟ䕀ᤶऀᬙ䱰㉏ൟ䕀ᤶऀᬙ䱰㉏ൟ䕀ᤶऀᬙ䱰㉏ൟ  ऀ䄀ᅮЎ ANĀBNĀCNĀABĀBCĀCAĀABNĀBCNĀCANĀABC ൟᬙ䱰Ā 

���� ᬙ䱰䍋ༀ㼀ᬙ䱰䍋ༀ㼀ᬙ䱰䍋ༀ㼀ᬙ䱰䍋ༀ㼀  ᬙ䱰ऀ⨀ᬀࠏ⬉य़܀ༀⰀ㼀īԀѢ̀Ⰰ⬉य़⬉⌕Ⰰԡ̀̀㜀ȉ䬀㼀̀ᬙ䱰㉏ൟ

ᰀ݇Ȁ̀㠀Ѐ䄀㉏ൟᬙ䱰ⱘऀ㔀Ⰰ䔀㸠䅵ㅫȀऩⰀᬙ䱰Ѐᬙ䱰ⰀĀ̀Ⰰⴀ䌀ᜀ̀Ⰰ᥹ഄЀ䴲ᬙ䱰ⰀĀ̀

Ⰰⴀ䌀Ѐ A Ⰰ䔀㸠䅵ㅫĀ 

���� ⴀ䌀䅵ㅫἀൟⴀ䌀䅵ㅫἀൟⴀ䌀䅵ㅫἀൟⴀ䌀䅵ㅫἀൟȀȀȀȀ 

 

���� 䰀ᑣ㸹ٓ㈀᭄䰀ᑣ㸹ٓ㈀᭄䰀ᑣ㸹ٓ㈀᭄䰀ᑣ㸹ٓ㈀᭄ȀȀȀȀ         
3
1

K0 =  ( 1
Z1
Z0 − ) 

བᵰℷᑣ㐀ᡫ㼀 Φ(Z1)̀䰀ᑣ䰏ᡫ㼀 Φ(Z0)̀ㄝȡ㠀ᬀ K0 Ў̀฀᭄ȇᐌ⨀ KrĀKx 䔀㸠䅵ㅫĀ  

                            
3
1

Kr = ( 1
R1
R0 − )        

3
1

Kx = ( 1
X1
X0 − ) 

བᵰ Φ(Z1)ȀΦ(Z0)ȇ K0 Ў̀ᅲ᭄ȡ㠀ᬀ KrȀKx Ȕ栀䄀㕂Ў Kr=Kx=K0Ā 
∀ᘀ∀ᘀ∀ᘀ∀ᘀȀȀȀȀ     1. ကᄀఀིᄯကᄀఀིᄯကᄀఀིᄯကᄀఀིᄯēēēēൎပ؀ကఀ࡬଀̀ဎ܀സഀݯюൎပ؀ကఀ࡬଀̀ဎ܀സഀݯюൎပ؀ကఀ࡬଀̀ဎ܀സഀݯюൎပ؀ကఀ࡬଀̀ဎ܀സഀݯюdddd܀സ࡬ٔݯൎఀՇԅ؀ကԨऀ؀؀ကᄀ܀സ࡬ٔݯൎఀՇԅ؀ကԨऀ؀؀ကᄀ܀സ࡬ٔݯൎఀՇԅ؀ကԨऀ؀؀ကᄀ܀സ࡬ٔݯൎఀՇԅ؀ကԨऀ؀؀ကᄀ

സԄѻԅիऀԨགēēēēਤ฀̀ԄЀဟԀՇԨགਤ฀̀ԄЀဟԀՇԨགਤ฀̀ԄЀဟԀՇԨགਤ฀̀ԄЀဟԀՇԨག܀ࠀസԄѻԅիऀԨག܀ࠀസԄѻԅիऀԨག܀ࠀസԄѻԅիऀԨག܀ࠀ 57.7Vēēēēఢ؀؀Ѐఢ؀؀Ѐఢ؀؀Ѐఢ؀؀ЀēēēēကᄀՎ܀Ԏ؀ကԨကᄀՎ܀Ԏ؀ကԨကᄀՎ܀Ԏ؀ကԨကᄀՎ܀Ԏ؀ကԨ

ऀᄔऀᄔऀᄔऀᄔēēēēༀਁᄀༀਁᄀༀਁᄀༀਁᄀ Vf ≤ 57.7V ԅഀ܀ԅഀ܀ԅഀ܀ԅഀ܀dddd 
2. ఢ؀؀ကᄀࠀࠀ฀ఢ؀؀ကᄀࠀࠀ฀ఢ؀؀ကᄀࠀࠀ฀ఢ؀؀ကᄀࠀࠀ฀ēēēēༀ͎ༀఀᄢࠀЀ؀ကԨऀༀ͎ༀఀᄢࠀЀ؀ကԨऀༀ͎ༀఀᄢࠀЀ؀ကԨऀༀ͎ༀఀᄢࠀЀ؀ကԨऀēēēē؀ကᄀࠀࠀЀ؀ကᄀࠀࠀЀ؀ကᄀࠀࠀЀ؀ကᄀࠀࠀЀēēēēఀࠀᄢࠀ฀؀ကԨऀఀࠀᄢࠀ฀؀ကԨऀఀࠀᄢࠀ฀؀ကԨऀఀࠀᄢࠀ฀؀ကԨऀēēēē

ༀఀ؀ကԨག̀ఀࠀЀༀఀ؀ကԨག̀ఀࠀЀༀఀ؀ကԨག̀ఀࠀЀༀఀ؀ကԨག̀ఀࠀЀddddကༀԀ܀؀ఀၮ฀଀ࠀကༀԀ܀؀ఀၮ฀଀ࠀကༀԀ܀؀ఀၮ฀଀ࠀကༀԀ܀؀ఀၮ฀଀ࠀddddԀကပࠀ਀ༀ฀Љ२؀ࠒԀကပࠀ਀ༀ฀Љ२؀ࠒԀကပࠀ਀ༀ฀Љ२؀ࠒԀကပࠀ਀ༀ฀Љ२؀ࠒdddd 

ĀĀĀĀ����䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ 

ᔧ᠔ᰀ᭄᥂䄀ᅮᅠ℀Ȁ᠀̀Ā⹂䅸āȀ䅵ㅫᴎे㜀ࡼ䅵ㅫ܀ℸ⼀ᬙ䱰ᬀⱘऀⰀᬙ䱰⬉⌕Ā⬉य़ؐȀЀ

ԀѢ䄀偠Ѐਬ䔀㸠偠䄀Ā᠀ Ā̀ᬙ䱰ࠡā᠀䨀Ȁ㸀㕂䕧܀ℷᐌᬀⱘऀⰀᄀ⼀⬉य़䜀ȀℸᬀऀⰀ⬉य़Ў 57.7VĀ

⬉⌕Ў 0AĘࡼ Āᬙ䱰ā᠀䨀ȗ᐀ܹ c ᥹䔀Ⱦ㕂䔀ܹ䕧܀ᬙ䱰⠀ᔀ ˨辶最܀ᬙ䱰⬉⌕īऀय़Ȉ琀㜀

Ԁᡸ㸀㕂̀ĀԀᡸ䌀䬀ऀȀ㸀㕂ᘶ฀䕧܀ℷᐌ䜀ĀԀᡸ䜀ऀ䬀ऀȀབᵰᰃⴀᬀᔀᬙ䱰Ȁ㸀㕂䕧܀ℷᐌ䜀Ȁ

བᵰᰃ∌Йᔀᬙ䱰Ⱦ㕂ݡ 䕧܀ᬙ䱰䜀 ȕ夀ࠄԀᡸ㄀Ѡ 䌀䬀Ȣఀ䌀ȉȇ愀䕧܀ℷᐌ䜀 Ā 
䄀偠䔀⼀ЁȄԩᬀԀ᠀̀ Āذℶā䬂ȇ䄀偠䔀⼀Ёℶᑊ䔀܀ Ā 

దࠀద२ġࠀ � AcBcC ᄀͬഀܙကࠄԤఀదĢࠌ☀ R ᄀͬܙᄷ؀ကࠄԤఀదĢࠀద c ᄀ୳Վ

؀ကࠄԤఀదd 

ѻࠀᅭᄢఀѻ؀က२ఀēܙѻ२ġͬࠀ � 1 ̀؀ēͬܙᅭᄢഀကఀēࠀѻ 2 ̀؀d 
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㄀Ѩ㡖㄀Ѩ㡖㄀Ѩ㡖㄀Ѩ㡖   ᭈ㐀䄀偠ᭈ㐀䄀偠ᭈ㐀䄀偠ᭈ㐀䄀偠 2 

ĀĀĀĀ����⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ 

ᭈ㐀䄀偠 2 ̀ᭈ㐀䄀偠 1 ⱘࡳ㘀ഀᴀⰀऀĀᭈ㐀䄀偠 1 ᰃ᠀✻䰏ᡫᬀ᐀䄀ᅮऀ⼀ᬙ䱰ᘀ܀⨀ѢԀᡸ

䔀㸠ᭈ㐀䄀偠ȀԚᄀѢᴀѯԀᡸᬀ∀㤀ⴀᬙ䱰䰏ᡫȀ㔀ऀᰀᬙ䱰⬉य़੠⬉⌕Ȁབ䰀ᑣԀᡸᜀ 35KV 㐀䌀

Ԁᡸȡ㠀ᬀऀЀ⨀ℸἀഫ䔀㸠䄀偠Ā 

���� ᬙ䱰Ⰰᬙ䱰Ⰰᬙ䱰Ⰰᬙ䱰Ⰰ  ऀ䄀ᅮЎ ANĀBNĀCNĀABĀBCĀCAĀABC

ൟᬙ䱰Ā 

���� ᬙ䱰⬉य़ᬙ䱰⬉य़ᬙ䱰⬉य़ᬙ䱰⬉य़ U  ᄀѢऩⰀᬙ䱰੠̀Ⰰᬙ䱰Ȁᬙ䱰⬉य़ U Ў

ᬙ䱰Ⰰ⬉य़ؐȑѢⰀ䬀ᬙ䱰 țᤀ䱰⬉य़ U Ўᬙ䱰̀Ⰰⱘ㐀⬉

य़ؐĀ 

���� ᭈᅮ⬉⌕ᭈᅮ⬉⌕ᭈᅮ⬉⌕ᭈᅮ⬉⌕ I  ЎԀᡸᴀ℀ᭈᅮ⬉⌕ؐᜀ⼀฀Ā 

���� ᬙ䱰⬉⌕ᬙ䱰⬉⌕ᬙ䱰⬉⌕ᬙ䱰⬉⌕  Ў n Āᭈᅮ⬉⌕ā�Ѐℸؐ԰Ўᬙ䱰Ⰰⴀ䌀

⬉⌕䔀㸠ἀ᠀䄀偠Ā 

݊ᅗऀ䔀乍Ѐऀ⌟䄀䔀⼀ഛ̀ᭈ㐀䄀偠 1 ᅠܼⰀऀǨ薁ऀ䬀䄀㡖Ā 

 

ĀĀĀĀ����䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ 

35kv 㐀䌀Ԣय़䬀䨀䄀偠㐀䌀Ԣय़䬀䨀䄀偠㐀䌀Ԣय़䬀䨀䄀偠㐀䌀Ԣय़䬀䨀䄀偠 

35kv 㐀䌀Ԣय़䬀䨀䄀偠Ȁऀ ᭄䄀㕂བऀఀȀᅮؐЎ

乱ᅮ⬉⌕ 5AȀ䬀䨀⬉य़ȴ⬉य़ Ȁ40VȀḀᴀԀᡸࡼ԰

ᬀ䬀ऀ䜀ऀ䬀ࡼ԰ᘀ܀ȑ A B C ̀Ⰰ⬉य़ऀ AĀC Ⰰ

⬉⌕᥹ࠄԀᡸऩܗȑ䌀䬀᥹☀᥹ࠄ᐀ܹ AȀ䜀ऀ䬀᥹

☀᥹㜀 Rș礀☀ఀ㐀᥹㜀ȀCOM 。ेऀ䔀㸠䄀偠 Ā 
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㄀݁㡖㄀݁㡖㄀݁㡖㄀݁㡖   ᬀ䬀⌟䄀ᬀ䬀⌟䄀ᬀ䬀⌟䄀ᬀ䬀⌟䄀ȀȀȀȀᬀ䌀఼฀㼀༈ࡼ԰ᬀ䬀⌟䜀ᬀ䌀఼฀㼀༈ࡼ԰ᬀ䬀⌟䜀ᬀ䌀఼฀㼀༈ࡼ԰ᬀ䬀⌟䜀ᬀ䌀఼฀㼀༈ࡼ԰ᬀ䬀⌟䜀ȀȀȀȀ 

ĀĀĀĀ����⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ 

ᴀ䄀偠Ё㸀㕂Ⰰ㼀 7 䌀᐀݇䜀䕧ܹⱘऀࠀȀ䄀ᔩऀ᐀݇䜀Ⰰ㐀ࡼ԰ⱘᬀ䬀乎ᑣĀ݊ጀ԰䔀⼀㉏Ԑ̀

̀ 7 䌀᭄ᄫ℀⼀䅵ᜀ᐀݇䜀ᬀ䬀乎ᑣ䄀ᔩЀĀᐌ⨀Ѣ⌟䜀ᬀ䌀఼฀̀㼀༈ⱘࡼ԰䔀⼀Ȁऀ⨀Ѣ̀Ⰰ᐀݇

6 ̀㼀༈ⱘࡼ԰ᬀ䬀ऀࡼ԰ऀᰀⱘ⌟䜀ć䨀᥹㐀ᬀ∀བ̀ఀȀ 

䄀偠ᬀ䰀฀ऀ܀ऀ̀ࡴᤀ᐀݇Ȁ̀̀܀⨀Ѣ䔀ᬀ䌀ऀ䬀⬉⌕Ȁऀ̀̀ऀ܀ 6 䌀᐀݇㼀༈ⱘ䕙ࡽ᥹☀

᥹ܹ᐀ܹ　䔀㸠ᬀ䬀⌟䜀Ā  

䄀偠ᬀ᠀̀Ā᐀ༀā䬂ȃ䌀᐀܀᥹☀䬀ऀ Ⱦ㕂ㄝᕙ᐀݇䜀䕧ܹ ĉ̀ऀऀ܀ ᤀ᐀݇˨邛渃ࡼ䌀/

ऀ䬀Ȁऀᬀਃࡼ᐀ܹ R ᐀ༀ䅵ᬀȀ✊ऀऀⰀ᐀݇ऀ㼀༈Ⰰ㐀ࡼ԰ĀЀ᐀ܹ R ࠄ A̚c ԰ⱘᬀ䬀䬀䱨ेࡼ

Ў᐀݇ࡼ԰ᬀ䬀Ȕܹ A̚c  ԰ᬀ䬀ጀĀࡼ԰ⱘᬀ䬀䬀䱨ेЎࡼऀܜ

∀ᘀ∀ᘀ∀ᘀ∀ᘀȀȀȀȀ     ԛༀّ؀ࠀԛༀّ؀ࠀԛༀّ؀ࠀԛༀّ؀ࠀďďďďఉༀ਀ༀّఉༀ਀ༀّఉༀ਀ༀّఉༀ਀ༀّĐĐĐĐՎᄀԅఀࠀนఀ܀୯ఀఀࠀՎᄀԅఀࠀนఀ܀୯ఀఀࠀՎᄀԅఀࠀนఀ܀୯ఀఀࠀՎᄀԅఀࠀนఀ܀୯ఀఀࠀďďďď୯̀୯̀୯̀୯̀ĐĐĐĐ����଀܊ਤༀّ؀ࠀԅՎᄀ଀܊ਤༀّ؀ࠀԅՎᄀ଀܊ਤༀّ؀ࠀԅՎᄀ଀܊ਤༀّ؀ࠀԅՎᄀďďďď؀؀؀؀

౨ݧЀࠀ౨ݧЀࠀ౨ݧЀࠀ౨ݧЀࠀĐĐĐĐࠀပఀࠀऀ܀܀ပఀࠀऀ܀܀ပఀࠀऀ܀܀ပఀऀ܀܀ēēēēࠀ܀ఀ؞ༀ୯̀ఀࠀนఀ܀ၐԤࠀ܀ఀ؞ༀ୯̀ఀࠀนఀ܀ၐԤࠀ܀ఀ؞ༀ୯̀ఀࠀนఀ܀ၐԤࠀ܀ఀ؞ༀ୯̀ఀࠀนఀ܀ၐԤdddd 
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㄀̀㡖㄀̀㡖㄀̀㡖㄀̀㡖   ࡳऀᬀ⥛ࡳऀᬀ⥛ࡳऀᬀ⥛ࡳ⥛ᬀऀĀĀĀĀ䰏ᡫ㐀⬉఼䄀偠䰏ᡫ㐀⬉఼䄀偠䰏ᡫ㐀⬉఼䄀偠䰏ᡫ㐀⬉఼䄀偠 

ĀĀĀĀ����⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ 

ᴀ䄀偠Џ㽕⨀Ѣࡳ⥛ᬀऀĀ䰏ᡫ㐀⬉఼ᴀ偠Āఀ 㐀⬉఼Ёᐌ⨀̀䌀㐀⬉य़ऀ̀Ⰰ⬉⌕԰ऀᬀ⥛ࡳ 90

᥹㐀Ȁఀ 䰏ᡫ㐀⬉఼Ёᐌ⨀̀䌀Ⰰ⬉य़ᜀ㐀⬉य़ऀ̀Ⰰᜀ̀Ⰰ⬉⌕ⱘ᥹㐀ᬀ᐀Ȁᑊ䰀᐀ܹ㄀ 3 Ⰰ⬉य़Ȕఀ

ఀᅮЎ 57.7V˨辴夀ࠡ㐀⬉य़90 ȀĀ 

䄀偠Ё㸀㕂ऀЀᘀ᠀ᅮᴀ̀䌀Ⰰ⬉य़ᜀ㐀⬉य़Āᴀ̀Ⰰ⬉⌕ᜀⰀ䬀⬉⌕Ȁ䄀⬉य़Ā⬉⌕ؐഛऀЀᘀ

Ȁ݊ࠀऀ Ⰰ㼀гऀЀᘀ䄀ᭈȀ⨀Ѣࡳخ⥛ᬀऀᜀ䰏ᡫ㐀⬉఼ⱘࡼ԰䔀ఀ㼀Āࡼ԰ࡳ⥛Āࡼ԰䰏ᡫㄝ䄀偠Ā

䄀䄀偠Ёᰀऀ̀䄀ᭈⱘⰀ݊⬉य़ఀᅮЎЎ 57.7VĀ 

༓ༀఀదԅْᄵఀՇ२༓ༀఀదԅْᄵఀՇ२༓ༀఀదԅْᄵఀՇ२༓ༀఀదԅْᄵఀՇ२ġġġġ 

Ԩག฀̀Ԩག฀̀Ԩག฀̀Ԩག฀̀(UaĖĖĖĖUbĖĖĖĖUcĖĖĖĖUabĖĖĖĖUbcĖĖĖĖUca)ĢĢĢĢ 
ԨགѺᄔԨགѺᄔԨགѺᄔԨགѺᄔcccc̀̀ܤЩ̀̀ܤЩ̀̀ܤЩ̀̀ܤЩcccc̀̀ܤᄝ̀̀ܤᄝ̀̀ܤᄝ̀̀ܤᄝĢĢĢĢ 
Ԩག฀สԨག฀สԨག฀สԨག฀สcccc̀̀ܤЩ̀̀ܤЩ̀̀ܤЩ̀̀ܤЩcccc̀̀ܤᄝ̀̀ܤᄝ̀̀ܤᄝ̀̀ܤᄝdddd 
Ԩऀ฀̀Ԩऀ฀̀Ԩऀ฀̀Ԩऀ฀̀(IaĖĖĖĖIbĖĖĖĖIcĖĖĖĖIabĖĖĖĖIbcĖĖĖĖIca)ĢĢĢĢ 
ԨऀѺᄔԨऀѺᄔԨऀѺᄔԨऀѺᄔcccc̀̀ܤЩ̀̀ܤЩ̀̀ܤЩ̀̀ܤЩcccc̀̀ܤᄝ̀̀ܤᄝ̀̀ܤᄝ̀̀ܤᄝĢĢĢĢ 
Ԩऀ฀สԨऀ฀สԨऀ฀สԨऀ฀สcccc̀̀ܤЩ̀̀ܤЩ̀̀ܤЩ̀̀ܤЩcccc̀̀ܤᄝ̀̀ܤᄝ̀̀ܤᄝ̀̀ܤᄝdddd 
ᄀՎఀིᄀՎఀིᄀՎఀིᄀՎఀི / ఀՎఀིఀՎఀིఀՎఀིఀՎఀི 

ఀིᄯܤ̀ࠀԅ२ပఀིᄯܤ̀ࠀԅ२ပఀིᄯܤ̀ࠀԅ२ပఀིᄯܤ̀ࠀԅ२ပġġġġԨགԨགԨགԨགccccԨऀԅԀᄔူ฀สԨऀԅԀᄔူ฀สԨऀԅԀᄔူ฀สԨऀԅԀᄔူ฀สdddd 

 ؀२ఀదժᄀᄯdࠀదఉༀऀࠄࠀԤࠄԅ܀ద२ġЉఀఀḕЉ၍ࠀ �

Ԥēༀऀٕᄀఀིԅ؀ёēၽఀི̟฀ࠋѻ२ġ०ऀఀѻࠀ � ఀࠀ ఀ̀؀ēఀི ഀᄘ ఀծࠀĢ

ऀༀऀٕᄀఀིఀ࡬ԅ̀ܤē܀ၽఀི܊ఀࠀԛༀЀ̟Վ ▲ ݧ ▼ ̟਀ఀ̀؀ēఀི ഀᄘ ఀ

ծࠀd 

଀ġͬऀ܀࡬ఀ � ݍ฀̀०฀฀ఀༀЀนՎᄀcԀ,ഀ܀ఀݍԀ܀܀Վᄀఀऀ܀ЀఀݍՎᄀcԀܙ

అԀԨགcԨऀᄔୣ܀฀܀d 

᭄᥂䄀ᅮᅠ℀ऀȀ䔀ᅮĀ⹂䅸āȀሣᐩᄀᰒ⼎㐀⬉఼᥹☀⠀ᔀఀȀ䔀ᅮĀ᐀ༀāे᐀ༀ䕧܀䔀㸠䄀

偠˨辯偠Ёऀࠀ䜀ऀЀ㜀ࠀऀࡼгऀ᠟ࠀऀࡼ˨辯偠ᬀ∀㉏ऀѸ⌕䄀偠ĕ✀㐀⬉఼᥹☀ࡼ԰ऀ䔀ఀᬀȀ

ሣᐩ̀⌟䄀䄀ᔩऎᄀᰒ⼎㹿⌟㐀⬉఼ⱘࡼ԰ᬀ䬀੠䔀ఀᬀ䬀īऀय़⬉⌕ؐऀ݊Ⰰ㼀Ā̀

ᅟༀᅟༀᅟༀᅟༀġġġġ     ၽᄀٟऀԀ฀܀Ԩ୶ݧᄀ܀ࠀԨ୶ఀིఀၽᄀٟऀԀ฀܀Ԩ୶ݧᄀ܀ࠀԨ୶ఀིఀၽᄀٟऀԀ฀܀Ԩ୶ݧᄀ܀ࠀԨ୶ఀིఀၽᄀٟऀԀ฀܀Ԩ୶ݧᄀ܀ࠀԨ୶ఀིఀēēēēఢဈ฀Ԩऀఢఢဈ฀Ԩऀఢఢဈ฀Ԩऀఢఢဈ฀Ԩऀఢ Iab ࠩ฀ఀིࠩ฀ఀིࠩ฀ఀིࠩ฀ఀིēēēē଀ࠄ଀ࠄ଀ࠄ଀ࠄ IaccccIb ܮഀܮഀܮഀܮഀ

ༀࠄༀࠄༀࠄༀࠄ InēēēēကༀࠀༀͬᄃԨऀԅ࠺էကༀࠀༀͬᄃԨऀԅ࠺էကༀࠀༀͬᄃԨऀԅ࠺էကༀࠀༀͬᄃԨऀԅ࠺էdddd 

 

ĀĀĀĀ����䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ 

 㐀⬉఼ᠿᤀ♉ᬣ㼀䄀偠ᠿᤀ♉ᬣ㼀䄀偠ᠿᤀ♉ᬣ㼀䄀偠ᠿᤀ♉ᬣ㼀䄀偠ऀᬀ⥛ࡳ఼⬉㐀ऀᬀ⥛ࡳ఼⬉㐀ऀᬀ⥛ࡳ఼⬉㐀ऀᬀ⥛ࡳ

ᠿᤀ♉ᬣ㼀䄀偠ȀᄀUAĀUBĀUCĀUN ऀICĀINȀ

᥹㜀Ԁᡸऩܗ˨辯㕂UABЎ100VȀICЎ5AȱᴀѢ⬉⌕

ᅮؐȀȀICⰀԡؐ܀䄀Ў180eȀ䭓܀܀䄀ЎȀ1eЉ

Ȁ1e˨辺⨀㜀ࡼ䄀偠ᬀ᐀䔀㸠̀ 䄀偠ȉ䜀ऀᡒࡼ܀

԰ጀĉ䔀⬠ ȇ愀䅵ㅫ܀♉ᬣ㼀Ā 
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㄀ܿ㡖㄀ܿ㡖㄀ܿ㡖㄀ܿ㡖   ጀࡼ䄀偠ጀࡼ䄀偠ጀࡼ䄀偠ጀࡼ䄀偠 

ĀĀĀĀ����⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ 

ጀࡼ䄀偠ЁȾ㕂Ѐ IaĀIb 　ᄤ䕧̀܀䌀⬉⌕Ȅༀ㽕⨀Ѣ⌟䄀ጀࡼ㐀⬉఼Ā 

Ia Ⰰ԰ࡼ԰⬉⌕ IdzȌᅮЎഀ∀ ȉऀᐙᑺ Ā 

Ib Ⰰ԰ࡼࠊ⬉⌕ Izdȉ䄀ᅮЎⰀ⌕ Ǩ芻爀∀Ą怀 ⬉⌕ȉ䄀ᅮऀ ⱘᐙؐ Ā 

⡍ᔀᬀȀఀࡼࠊ⥛℀㐀⬉఼ⱘࡼጀخ Izd ⱘഀ∀᭄ؐ฀䄀ᅮࡼࠊ⬉⌕ؐȀخⰀ⌕ࡽ⸀⡍ᔀᬀȀఀⰀ

⌕᭄ؐ฀䄀ᅮ⬉⌕ؐȆ⸀Ѡ 䄀∀ࡼࠊ⡍ᔀᬀఀѠ ⬉⌕฀䄀ᅮ⬉⌕ؐĀ 

IzdĀIdz 䕧܀Ѹ⌕ᬀȜ฀⬉⌕ 30AȀIzd 䕧܀Ⰰ⌕ᬀȜ฀⬉⌕ 10AĀ 

 

༓ༀఀదԅْᄵఀՇ२༓ༀఀదԅْᄵఀՇ२༓ༀఀదԅْᄵఀՇ२༓ༀఀదԅْᄵఀՇ२ġġġġ 
Idz ѺᄔѺᄔѺᄔѺᄔcccc̀̀ܤЩ̀̀ܤЩ̀̀ܤЩ̀̀ܤЩcccc฀ส฀ส฀ส฀สĢĢĢĢ 
Izd ْЀ२ԅԀᄔْЀ२ԅԀᄔْЀ२ԅԀᄔْЀ२ԅԀᄔcccc฀ส฀ส฀ส฀สĢĢĢĢ 
ఀՎ̀ఀܤՎ̀ఀܤՎ̀ఀܤՎ̀ܤ / ᄀՎ̀ܤᄀՎ̀ܤᄀՎ̀ܤᄀՎ̀ܤ 

ఀིᄯఀིᄯఀིᄯఀིᄯܤ̀ࠀԅ̀२นܤ̀ࠀԅ̀२นܤ̀ࠀԅ̀२นܤ̀ࠀԅ̀२น Idz ԀᄔԀᄔԀᄔԀᄔcccc Idz ԅ฀สԅ฀สԅ฀สԅ฀สdddd 

 
 ؀२ఀదժᄀᄯdࠀదఉༀऀࠄࠀԤࠄԅ܀ద२ġЉఀఀḕЉ၍ࠀ �

Ԥēༀऀٕᄀఀིԅ؀ёēၽఀི̟฀ࠋѻ२ġ०ऀఀѻࠀ � ఀࠀ ఀ̀؀ēఀི ഀᄘ ఀծࠀĢ

ऀༀऀٕᄀఀིఀ࡬ԅ̀ܤē܀ၽఀི܊ఀࠀԛༀЀ̟Վ ▲ ݧ ▼ ̟਀ఀ̀؀ēఀི ഀᄘ ఀ

ծࠀd 

଀ġͬऀ܀࡬ఀ � ݍရ̀०฀฀ఀༀЀนՎᄀcԀ,ഀ܀ఀݍԀ܀܀Վᄀఀऀ܀ЀఀݍՎᄀcԀܙ

ఀ IdzcIzd ԅْЀԨऀᄔd 

᭄᥂䄀ᅮᅠ℀ऀ˨辶ᅮĀ⹂䅸āȒ⌀ᐩᄀᰒ⼎㐀⬉఼᥹☀⠀ᔀఀ˨辶ᅮĀ᐀ༀāे᐀ༀ䕧܀䔀㸠䄀

偠˨辯偠Ёऀࠀ䜀ऀЀ㜀ࠀऀࡼгऀ᠟ࠀऀࡼ˨辯偠ᬀ∀㉏ऀѸ⌕䄀偠ĕ✀㐀⬉఼᥹☀ࡼ԰ऀ䔀ఀᬀȀ

ሣᐩ̀⌟䄀䄀ᔩऎᄀᰒ⼎㹿⌟㐀⬉఼ⱘࡼ԰ᬀ䬀੠䔀ఀᬀ䬀ĀIdz ੠ Izd ⱘ⬉⌕ؐĀ 
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㄀б㡖㄀б㡖㄀б㡖㄀б㡖   ጀࡼ䄀∀䄀偠ጀࡼ䄀∀䄀偠ጀࡼ䄀∀䄀偠ጀࡼ䄀∀䄀偠 

ĀĀĀĀ����⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ 

ጀࡼ䄀∀䄀偠㉏Ԑጀࡼ䄀偠Ȁ㸀㕂Ѐ IaĀIb 　ᄤ䕧̀܀䌀⬉⌕Ȁ܀܀԰Ўࡼ԰⬉⌕ Idz ੠ࡼࠊ⬉⌕

IzdĄༀ㽕⨀Ѣ⌟䄀ጀࡼ㐀⬉఼ⱘ䄀∀ࡼࠊ⡍ᔀĀ 

Idz ੠ Izd ഛऀऀࡴⰀ⌕Ⰰ㜀 6  䄀∀Ȁ⨀Ѣ⌟䄀ጀࡼ㐀⬉఼ⱘ䄀∀⡍ᔀĀऀ 䄀ᅮ Idz ੠ Izd ⱘऀ 

ༀᐙؐऀ݊ⰀԡȔ䨀䄀ᅮ܀⌕⬉ Idz ᜀ Izd ⱘᴀ̀ ⬉⌕ऀ݊Ⰰԡऀࠀ˨辯ᅮ݊ऀࠀℹ䭓țഀऀ䄀 ⬉

⌕ⱘᐙؐऀ݊ⰀԡȆ⸀ጀࡼ㐀⬉఼ⱘ䄀∀ࡼ԰⡍ᔀ䄀偠Ā 

 

༓ༀఀదԅْᄵఀՇ२༓ༀఀదԅْᄵఀՇ२༓ༀఀదԅْᄵఀՇ२༓ༀఀదԅْᄵఀՇ२ġġġġ 
        Idz ؀؀؀؀ Izd ЀᄐऀᄐᄠЀᄐऀᄐᄠЀᄐऀᄐᄠЀᄐऀᄐᄠ 6 ЀْЀԨऀԀᄔЀْЀԨऀԀᄔЀْЀԨऀԀᄔЀْЀԨऀԀᄔcccc฀ส฀ส฀ส฀สĢĢĢĢ 
        ༓ఀՇ༓ఀՇ༓ఀՇ༓ఀՇ Idz ݧݧݧݧ Izd ਀ЀԨऀ̀ܤ਀ЀԨऀ̀ܤ਀ЀԨऀ̀ܤ਀ЀԨऀ̀ܤġġġġఀՇ਀ّ२؞२ੋ܊ЀఀՇ਀ّ२؞२ੋ܊ЀఀՇ਀ّ२؞२ੋ܊ЀఀՇ਀ّ२؞२ੋ܊Ѐ౨౨౨౨qqqq    rrrrĢĢĢĢ 
        ԨऀԀᄔ̀̀ܤЩԨऀԀᄔ̀̀ܤЩԨऀԀᄔ̀̀ܤЩԨऀԀᄔ̀̀ܤЩccccԨऀ฀ส̀̀ܤЩԨऀ฀ส̀̀ܤЩԨऀ฀ส̀̀ܤЩԨऀ฀ส̀̀ܤЩdddd 

 
 ؀२ఀదժᄀᄯdࠀదఉༀऀࠄࠀԤࠄԅ܀ద२ġЉఀఀḕЉ၍ࠀ �

Ԥēༀऀٕᄀఀིԅ؀ёēၽఀི̟฀ࠋѻ२ġ०ऀఀѻࠀ � ఀࠀ ఀ̀؀ēఀི ഀᄘ ఀծࠀĢऀ

ༀऀٕᄀఀིఀ࡬ԅ̀ܤē܀ၽఀི܊ఀࠀԛༀЀ̟Վ ▲ ݧ ▼ ̟਀ఀ̀؀ēఀི ഀᄘ ఀծࠀd 

 

᭄᥂䄀ᅮᅠ℀ऀ˨辶ᅮĀ⹂䅸āȒ⌀ᐩᄀᰒ

⼎㐀⬉఼᥹☀⠀ᔀఀ˨辶ᅮĀ᐀ༀāे᐀ༀ䕧܀

䔀㸠䄀偠˨辯偠Ё䔀ℹᬍऀ᠔ऀࠀⱘ䄀∀䜀Ⰰ㜀

㐀⬉఼᥹☀ࡼ԰ᜀ䔀ఀĀ̀

䄀偠ⱘ᥹㐀ᬀ∀̀ጀࡼ䄀偠ⰀऀĀ̀

�

�

�

�

�

�

�

�

�

�

�

�
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㄀ఀ　㄀ఀ　㄀ఀ　㄀ఀ　    ฀᥹฀᥹฀᥹฀᥹ PC ᴎᨀ԰䄀ᬀᴎᨀ԰䄀ᬀᴎᨀ԰䄀ᬀᴎᨀ԰䄀ᬀ 

ĀĀĀĀ����฀᥹฀᥹฀᥹฀᥹ PC ᴎᨀ԰ᴎᨀ԰ᴎᨀ԰ᴎᨀ԰ 

� 佪ܜЀܝⰀЁᄀĀ㐀Ԁā⌟䄀䕃Ѐ฀ࠄࠊ⬉㘀ЁȘĀ㐀Ԁ āఀᴀ㜀Ḡ䴶Ȕ　ᔀ᥋ᬀ᐀ Ȁ 

� ᄀ̀䬀䜡㕂ⱘ䔀䄀㐀Ȁ3 㠂ᄀ　䄀ᴀ⬉㘀ᜀऀ᐀⬉㘀ⱘІऀ COM1 ੠⌟䄀Ѐऀ䴶ᵓ̀ⱘ䔀Ԁ

ऀⰀ䔀᥹Ĝѯ　䄀ᴀ⬉㘀≵ᰀІऀ ˨邀ܜᄀ USB ऀ䕀ᤶᜀІऀ COM1ȇ愀䔀䔀䔀Ԁ㐀䔀᥹

㜀⌟䄀Ѐ䔀ԀऀȀ 

� 䬀㸀㕂ᴀᴎ̀ⱘ᠔ᰀ䕃Ѐࡳ㘀䄀偠ἀഫȀⰀ᥹ఀ฀᥹ⱘ⬉㘀̀䔀㸠ᨀ԰Ȁ⌟䄀Ѐᄀᅠܼ⬅฀᥹

ⱘ⬉㘀᥻ࠊȀ 

� ฀᥹⬉㘀̀ⱘᨀ԰ࡳ㘀˨邀㠀њ⬠䴶̀ⱘ䕃Ѐ⠜ᴀऀ㘀̀ऀ฀ȇ䨀ࡳ㘀̀ऩᴎ䕃ЀᅠܼⰀऀĀ 

ĀĀĀĀ����฀᥹฀᥹฀᥹฀᥹ PC ᴎⱘ⹀Ѐ㽕∖ᴎⱘ⹀Ѐ㽕∖ᴎⱘ⹀Ѐ㽕∖ᴎⱘ⹀Ѐ㽕∖ 

PC ᴎ㜀ᄀᑨ݋ᰀ Pentium 200 ᜀ K6 - 200 Ѐ̀Ȁ16M 䕼⥛㘀䔀܀఼⼎ᄬȜሀݙ 800x600 Ѐ̀Ȁ

㘀䔀㸠 Windows95ĀWindows98ĀWindows MeĀWindows XP ᨀ԰㈀㐀ⱘ　䄀ᴀ⬉㘀ᜀऀ᐀⬉㘀Ā 

ĀĀĀĀ����⹀Ѐ䔀᥹⹀Ѐ䔀᥹⹀Ѐ䔀᥹⹀Ѐ䔀᥹ 

݇䬀⌟䄀Ѐ੠ PC ᴎ⬉⑤Ȁ⨀ 9 㠀䔀Ԁ⬉㐀ᄀ PC ᴎІऀ 1 ̀⌟䄀ЀП PC ᴎ䔀Ԁऀ䔀᥹Ȁ✊ऀᠧ

᐀⌟䄀Ѐ੠ PC ᴎ⬉⑤Ā 

ĀĀĀĀ����⌟䄀Ѐ䕃Ѐ䔀ܹ⌟䄀Ѐ䕃Ѐ䔀ܹ⌟䄀Ѐ䕃Ѐ䔀ܹ⌟䄀Ѐ䕃Ѐ䔀ܹ PC 䔀Ԁ⠀ᔀ䔀Ԁ⠀ᔀ䔀Ԁ⠀ᔀ䔀Ԁ⠀ᔀ 

ᠧ᐀⌟䄀Ѐ⬉⑤ऀ˨辶䌀Ѐ䔀ܹऩᴎᨀ԰⬠䴶Ȍ⌟䄀Ѐᨀ԰Џ㤀ऩ̀䔀 ĀPC 䔀䄀ā᠀̀ᬀ䨀े䔀

ܹ PC ᴎ䔀Ԁ⠀ᔀĀ 

ĀĀĀĀ����⌟䄀Ѐ䕃ЀЀ⌟䄀Ѐ䕃ЀЀ⌟䄀Ѐ䕃ЀЀ⌟䄀Ѐ䕃ЀЀ PC 䔀Ԁ⠀ᔀ䔀ఀࠄऩᴎᨀ԰⠀ᔀ䔀Ԁ⠀ᔀ䔀ఀࠄऩᴎᨀ԰⠀ᔀ䔀Ԁ⠀ᔀ䔀ఀࠄऩᴎᨀ԰⠀ᔀ䔀Ԁ⠀ᔀ䔀ఀࠄऩᴎᨀ԰⠀ᔀ 

ఀ PC ᴎ䔀Ԁ⠀ᔀȘ̀ᬀ䨀 3 ⼀䩳ऀ˨辶䌀Ѐ㜀ࡼ䔀ఀࠄऩᴎᨀ԰⬠䴶Ā 

ĀĀĀĀ����ਃࡼਃࡼਃࡼਃࡼ PC ᴎ䕃Ѐᴎ䕃Ѐᴎ䕃Ѐᴎ䕃Ѐ 

ਃࡼ PC ᴎ˨辶㸠 Windows ᨀ԰㈀㐀ȑᰒ⼎఼܀䕼⥛䄀Ў 800x600 Ѐ̀Ș✀᐀ 㐀Ԁ⌟䄀䕃Ѐ

᭛Ѐ།˨辶ܹऀ乍ᄤࡳ㘀Ёेऀ䔀㸠ऀ乍䄀偠Ā 

ĀĀĀĀ����฀᥹฀᥹฀᥹฀᥹ PC ᴎᨀ԰䕃Ѐ䄀ᬀᴎᨀ԰䕃Ѐ䄀ᬀᴎᨀ԰䕃Ѐ䄀ᬀᴎᨀ԰䕃Ѐ䄀ᬀ 

䄀ऀ䬀㄀Ѡ䘀܀Ā㐀Ԁ䕃Ѐᨀ԰䄀ᬀāĀ 
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㄀Ѩ　㄀Ѩ　㄀Ѩ　㄀Ѩ　    䕃Ѐᨀ԰ᬀ∀ㅔЀ䕃Ѐᨀ԰ᬀ∀ㅔЀ䕃Ѐᨀ԰ᬀ∀ㅔЀ䕃Ѐᨀ԰ᬀ∀ㅔЀ 

 

㄀̀㡖㄀̀㡖㄀̀㡖㄀̀㡖   㤀ऩᴀЁᐌ⨀ࡳ㘀Ѐ㐀㤀ऩᴀЁᐌ⨀ࡳ㘀Ѐ㐀㤀ऩᴀЁᐌ⨀ࡳ㘀Ѐ㐀㤀ऩᴀЁᐌ⨀ࡳ㘀Ѐ㐀 
㤀ऩᴀЁᐌ⨀ⱘ㤀ऩ乍Ȁఀ ऀ̀⌟䄀ἀഫЁ

݊ऀ⼀ᜀ　ऀⰀऀȀᅮНⱘᘀН੠ࡳ㘀гഀᴀⰀ

䔀ँ䜀Ѐ Ѹ⌕䄀偠 ἀഫЎ՟䔀㸠Ѐ㐀Ȁऀ Ѐ

䔀⨀Ѣऀ䴶Ѐ㐀ⱘऀ̀ࡳ㘀ἀഫĀ⬠䴶བ̀ఀ᠔

⼎Ȁ 

(  ᠧ᐀ऀ᭄ȕ᥋䬂ᰃ Ctrl+OĪѢЀ᠀ᅮ᭛

Ѐ།Ё䄀܀ጀԀᄬⱘ䄀偠ऀ᭄ȑऀ᭄ᬒࠄ

䕃Ѐ⬠䴶̀Ħ܀䄀ࡳ㘀 Șऀᔧࠡἀഫⱘ

䄀偠ऀ᭄Ԁᄬⱘ吀䅸䌀ᕘȀE:\㐀Ԁ\Para\ᔧࠡ

ἀഫऀ\Ā 

 

● Ԁᄬऀ᭄Ȁᔀ᥋䬂ᰃ Ctrl+SȀ⨀Ѣᄀ䕃Ѐ⬠䴶̀⨀᠋᠔䄀ᅮⱘ䄀偠ऀ᭄Ԁᄬ䔀ᴀ̀᭛ЀЁȀЀԀᄀᴹ

ऀЀ⨀ ᠧ᐀ऀ᭄  Փ⨀ě䐀᥂ᄀԀᄬఀᔧࠡἀഫ吀✊ⱘ᭛Ѐ།̀Ā܀䄀 ݡ

● 䄀偠᡹ਞȀᔀ᥋䬂ᰃ Ctrl+RȀ⨀ѢЀ᠀ᅮ᭛Ѐ།Ё䄀܀ጀԀᄬⱘ䄀偠᡹ਞĀఀ ᠧ᐀ⱘ䄀偠᡹ਞにऀЁȀ

ᄀᰒ⼎䄀偠᡹ਞݙᄀȀᑊ̀ऀЀఀ䄀にऀЁԀᬍ੠ᠧॄ䄀偠᡹ਞĀ℀ 䄀偠㐀ᴳȀ㈀㐀ᄀᔍ̀܀Ԁ

ᄬ䄀偠᡹ਞᄀ䄀ḚЀԀ⨀᠋Ԁᄬ䄀偠᡹ਞĀ᡹ਞԀᄬⱘⱘ吀✊䌀ᕘȀE:\㐀Ԁ\䄀偠᡹ਞ\ᔧࠡἀഫऀ\Ā 

● 䔀܀Ȁ   ᔀ᥋䬂ᰃ Ctrl+XȪѢ䔀܀ᔧࠡ䄀偠ἀഫ Ā 

● ᐀ༀ䄀偠ȉ䬂Ⰰ̀ⱘ   䔀㸠  䬂ȪѢ᐀ༀ䄀偠 Ā 

ℶ䄀偠ȉ䬂Ⰰ̀ⱘذ ●   ESCऀ⍜  䬂ȪѢℷᐌ㐀ᴳ䄀偠ᜀЁ䔀ᔎ㸠ذℶ Ā 

● ⴀ䌀䅵ㅫȀ☀ऀ܀ᄀᠧ᐀̀̀ ⴀ䌀䅵ㅫ ᄀ䄀ḚȀ䄀ᄀ䄀Ḛ⨀Ѣᬙ䱰ᬀⱘⴀ䌀䅵ㅫȀᑊᄀ䅵ㅫ㐀ᵰ㜀

ᘀⱘᰃȀᔧᬙ䱰㉏ൟЎ᥹ഄᬙ䱰ᬀȀ䰀ᑣ㸹ٓ㈀᭄㽕䄀∀܀䴶̀Āབऀఀ᠔⼎Ā䰀㽕⡍⬠ࠄܹ฿ࡼ

㕂ℷ⹂Ā 

㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖   ጀ݋ᴵЁᐌ⨀᠀䨄㐀ጀ݋ᴵЁᐌ⨀᠀䨄㐀ጀ݋ᴵЁᐌ⨀᠀䨄㐀ጀ݋ᴵЁᐌ⨀᠀䨄㐀  
ᠧ᐀䄀偠ऀ᭄᠀䨀 Ȉ猀㘀ऀ̀䔀Ȁ 

Ԁᄬ䄀偠ऀ᭄᠀䨀 Ȉ猀㘀ऀ̀䔀Ȁ 

᭄᥂฀ᔦ᠀䨀᭄᥂฀ᔦ᠀䨀᭄᥂฀ᔦ᠀䨀᭄᥂฀ᔦ᠀䨀  ⨀Ѣᄀऀ᭄ᘶ฀ࠄ䄀偠ࠡⱘ܀ༀؐȶᵕ฀ഄᬀԀѢ฀ 䜀฀ᔀ䄀偠 Ā 

ᠧ᐀䄀偠᡹ਞ᠀䨀ᠧ᐀䄀偠᡹ਞ᠀䨀ᠧ᐀䄀偠᡹ਞ᠀䨀ᠧ᐀䄀偠᡹ਞ᠀䨀 Ȁࡳ㘀ऀ̀䔀Ȁ 
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䄀偠᐀ༀ᠀䨀䄀偠᐀ༀ᠀䨀䄀偠᐀ༀ᠀䨀䄀偠᐀ༀ᠀䨀 Ȉ猀㘀ऀ̀䔀Ȁ̀

䄀偠ذℶ᠀䨀䄀偠ذℶ᠀䨀䄀偠ذℶ᠀䨀䄀偠ذℶ᠀䨀 Ȉ猀㘀ऀ̀䔀Ȁ 

ⴀ䌀䅵ㅫ᠀䨀ⴀ䌀䅵ㅫ᠀䨀ⴀ䌀䅵ㅫ᠀䨀ⴀ䌀䅵ㅫ᠀䨀 Ȉ猀㘀ऀ̀䔀Ȁ 

ਃࡳࡼ⥛ᰒ⼎⬠䴶᠀䨀ਃࡳࡼ⥛ᰒ⼎⬠䴶᠀䨀ਃࡳࡼ⥛ᰒ⼎⬠䴶᠀䨀ਃࡳࡼ⥛ᰒ⼎⬠䴶᠀䨀 �ఀĀѸ⌕䄀偠āἀഫЁȀऀఀ䄀偠ᰀ䬀ᠧ᐀ࡳ⥛ᰒ⼎⬠䴶Ȁᄀ℀⌟䄀

Ѐᅲ䰙䕧܀ⱘࡳ⥛̀⤀എ㸼䅵⌟䜀ⱘࡳ⥛Ā 

ऀℹ᠀⼎఼ऀℹ᠀⼎఼ऀℹ᠀⼎఼ऀℹ᠀⼎఼  ఁ	ᰀ䄀偠 āἀഫЁȉఀ䄀偠ᰀ䬀ᠧ᐀ऀℹ᠀⼎఼Ⰰ㼀ഄ㼀ᄀ䄀偠ⱘ䔀㸠 Ā 

ऀ䜀ℹ๲᠀䨀ऀ䜀ℹ๲᠀䨀ऀ䜀ℹ๲᠀䨀ऀ䜀ℹ๲᠀䨀  Ā᠟ࡼā䄀偠ᬀ᐀ᬀȀ᠀ℸ䬂᠟ࡼ๲ऀࡴ䜀ⱘؐ̀̀ℹ䭓䜀Ā݊ࡳ㘀̀⌟䄀Ѐ

䬂Ⰰ̀ⱘĀĖā᠀䨀ⰀऀǨ薁᠀䨀ఀ㜀ࡼ䄀偠ᬀᬀᬜȄ㜀ࡼᜀ♄㡆 Ā 

ऀ䜀ℹ܀᠀䨀ऀ䜀ℹ܀᠀䨀ऀ䜀ℹ܀᠀䨀ऀ䜀ℹ܀᠀䨀  Ā᠟ࡼā䄀偠ᬀ᐀ᬀȀ᠀ℸ䬂᠟܀ࡼᄀऀ䜀ⱘؐ̀̀ℹ䭓䜀Ā݊ࡳ㘀̀⌟䄀Ѐ

䬂Ⰰ̀ⱘĀĘā᠀䨀ⰀऀǨ薁᠀䨀ఀ㜀ࡼ䄀偠ᬀᬀᬜȄ㜀ࡼᜀ♄㡆 Ā̀

ⴀ䜀ఀ  ᰀѯ⌟䄀ἀഫఀᥦ⠜ॳఀțሀ̀̀⬉य़⬉⌕ⴀ䜀ఀⱘᰒ⼎ȇऀ䔀䔀ℸ᠀䨀ᠧ᐀ Ā 

ᬒᬒᬒᬒ฀䬰฀䬰฀䬰฀䬰 �⨀Ѣ੠㐀ᄀऀἀഫ⬠䴶̀ⱘ⬉⌕⬉य़ⴀ䜀ఀĀ 

ᐂࡽ᠀䨀ᐂࡽ᠀䨀ᐂࡽ᠀䨀ᐂࡽ᠀䨀 �⨀ѢᴀⰀᔧࠡ⌟䄀ἀഫⱘ⠜ᴀԀᙃऀ݊ᅗĀ 

     ᄀ⼀䕧܀᠀䨀ᄀ⼀䕧܀᠀䨀ᄀ⼀䕧܀᠀䨀ᄀ⼀䕧܀᠀䨀  ℸ᠀䨀ⱘ԰⨀ᰃՓ⬉⌕⬉य़䜀᠀ᄀ⼀䕧܀Ȁгህᰃ䄀ऀ䰀㽕ᬍऀЀ̀ⰀⱘؐȀ

݊Ѐⱘ܀ⰀЀ㜀ࡼⱘḍ᥂ᄀ⼀ⱘ 3 ⰀѸ⌕䜀䕧܀ᐙؐ੠Ⰰԡȏ嘀ᵰ̀Ⰰ䔀᠀ऀऀⱘ䄀˨辷眀М݊Ѐ

ⰀгЀⰀᄀᑨⱘЎऀऀ䜀Ā 

     ᘶ฀ऀॖ܀᭄䄀㕂ᘶ฀ऀॖ܀᭄䄀㕂ᘶ฀ऀॖ܀᭄䄀㕂ᘶ฀ऀॖ܀᭄䄀㕂  ☀܀䄀᠀䨀Ȁ㘀ᄀ⬠䴶̀ⱘऀ̀䄀偠ऀ᭄ᘶ฀ॖ܀ࠄⱘ吀䅸䄀㕂⠀ᔀȀ݊

 䰸Āparaā᭛Ѐ།Ā܀㘀ㄝऀѢఀĀ㐀Ԁā᭛Ѐ།Ёࡳ

䜀⌟䄀⬠䴶Ā܀䬀ⱘᑣ̀ࠄᤶ܀ℸ᠀䨀㘀܀☀㘀Ā䔀䔀ࡳᰃᰀᬀ᐀ऀⱘ̀乍  ܀䜀䕧܀ᑣࠄᤶ܀܀䜀䕧܀ᑣࠄᤶ܀܀䜀䕧܀ᑣࠄᤶ܀܀䜀䕧܀ᑣࠄᤶ܀     

㽕᠀ᰀℸࡳ㘀Ȁᔀ乏␀䌀Ѐ̀ᴵЀȀ1Āᔧࠡ䔀㸠ⱘĀѸ⌕䄀偠ā⬠䴶ⱘጀ݋ᴵЁᰀ䔀̀᠀䨀Ȁ2Ā

ఁ4Ԁ ā᭛Ѐ།ЁᰀĀ̀ⰀѸ⌕䄀偠�ᑣ܀䜀䕧܀ ā䔀̀᭛ЀĀ 

    ����



                                                                  YTC702ᔀᴎ㐀⬉Ԁᡸ⌟䄀Ѐ䄀ᬀк 

 23

㄀݁　㄀݁　㄀݁　㄀݁　    Ѹ⌕䄀偠Ѹ⌕䄀偠Ѹ⌕䄀偠Ѹ⌕䄀偠 

�ĀѸ⌕䄀偠āἀഫᰃ̀̀䔀⨀ൟĴऀᔀ⌟䄀ἀഫ ȑ圀ᰀ⠀　ⱘ 4 Ⰰ⬉य़੠ 3 Ⰰ⬉⌕ⱘ⌟䄀ऩܗ

Ѐऀ᠀ᑣ܀䜀䕧܀⌟䄀ऩܗǨ薅䔀⬠䴶̀ⱘ 3P ㄝ᠀䨀䔀㸠ⰀѦⱘ܀ᤶǨ薅ѯ⠀　ⱘऩܗѦⰀ䄀⨀ȶ

㈀㐀ऀ⼀ᴵЀ̀ⱘѸ⌕䄀偠⌟䄁ᅗЀⱘ݅ऀ☀ᰃ࡯⬉䌀␀܀ܙ ˨ꮩ䔀䄀㕂Ⰰᑨⱘ⬉य़ᜀ⬉⌕Ўऀ䜀Ȁ

䌟ќऀ䜀̀ᅮⱘऀࠀℹ䭓Ȁᑊ̀䔀᠀ऀ䔀ⱘ䄀偠ᬀ᐀ȜĀ᠟ࡼ āĀĀञ㜀ࡼā੠Āܼ㜀ࡼā̀⼀䄀偠

ᬀ᐀ȀȀᬀԀഄ⌟䄀ऀ⼀⬉य़⬉⌕Ԁᡸⱘࡼ԰ؐǨ芊ఀؐȄऀࡼ԰ᬀ䬀੠䔀ఀᬀ䬀ㄝ Ȕ䨀㜀ࡼ䅵ㅫ܀

䔀ఀ㈀᭄Ǩ薍䠀Ѣᰀᐌ⨀ⱘᰃĀఀⰀ⬉य़੠̀Ⰰ⬉⌕āⱘऩܗȵ݊ᅗఀ̀܀Փ⨀ᬀ∀̀̀ℸഀᴀⰀऀ Ȁ

᠔Ѐ̀䴶ЀЀĀఀⰀ⬉य़੠̀Ⰰ⬉⌕āЎ՟䔀㸠䄀㐀Ѐ㐀Ā̀

� ऀЀ♉⌏᥻ࠊ䕧܀ 4 Ⰰ⬉य़ 3 Ⰰ⬉⌕ȉᬀ䕧܀฀⼀㐀ऀ  

䜀܀Ȁᑊ᠀ᑣ܀Ⰰ⬉य़Ā⬉⌕䕧ऀ܀㐀ऀࡼ䜀᭄ؐȀ㜀܀㘀ȀⰀ᥹䄀㕂ᑣࡳ܀䜀䕧܀ᰀ᠀ᑣ݋ �

䔀㸠ऀࠀ䕧܀ 

� ऀⰀ⬉य़īऀ⌕䕧܀ഛऀЀЀᘀ䄀㕂ᐙؐ੠ⰀԡȔᤀؐऀЀ䄀㕂̀䰤䰤ࠊ 

� ऀ䜀ⱘᐙؐ੠ⰀԡǨ芗攀⥛ഛऀЀ䄀㕂ऀࠀȉࠀℹ䭓ഛऀЀᘀ䄀ᅮ  

� Ux ऀЀ䄀㕂฀⼀䕧ᬀ܀᐀㐀ऀȄ㌀ऀЀЀᘀ㕂᭄ 

� ऀЀܼ㜀ࡼĉḀ㜀ࡼĘἀࠀऀࡼȃఀ䕧ऀᬀ܀ЀЀᘀ܀ᤶ  

� ఀ䕧܀⠀ᔀऀЀⰀ᥹ԀᬍᐙؐĬԡ ġ㤀䭓Ѐऀऀ䜀ⱘ᭄̀ 

� ऀЀⰀ᥹ᰒ⼎ࡳ⥛᭄ؐȪѢᴀ偠ࡳ⥛䅵䜀Ѐ㸼  

� ऀ⌟䜀ࡼ԰ؐǨ芊ఀؐĈ簀԰ᬀ䬀Ǩ芊ఀᬀ䬀 

�

�

�

�

�

�

�

�

�

�
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㄀̀㡖㄀̀㡖㄀̀㡖㄀̀㡖   ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ 

���� Ѹ⌕䜀䄀㕂Ѹ⌕䜀䄀㕂Ѹ⌕䜀䄀㕂Ѹ⌕䜀䄀㕂 

䬂ܹ⬉य़Ā⬉⌕ⱘᰀᬜؐं᠀Ā⹂䅸 ā䬂ᜀᄀ吀ᴀ☀㜀݊ᅗԡ㕂Ȁ㹿ܹݭⱘ᭄᥂ᄀ㜀ࡼԀ⬭ᄀ᭄

☀ऀ̀ԡᰀᬜ᭄ᄫīऀय़ⱘऩԡ吀䅸Ў Vȫऀ⌕ⱘऩԡ吀䅸Ў AǨ薁㕂Ⰰԡᬀȉ䬂ܹ -180~360 㠀ఀ

Ā՟བ䕧ܹĀ-181ݙ䕀ᤶ㜀䄀㠀ఀࡼЀ̀㠀ఀȀ㈀㐀Ѐᄀ݊㜀܀ⱘЀᘀ㼀ᑺĀ㠇洀ܹⱘ㼀ᑺ䍙ݙ āȀ܀

㜀ࡼ䕀ᤶᜀĀ179 āČⴀ䜀 ఀにऀЁ㘀ᅲᬀ㼀ᄀࠄ᠔䄀㕂ⱘऀ̀Ѹ⌕䜀ऀ䜀ⱘ฀ᄀ੠ᬀऀⱘᬜᵰఁ�

Ѹ⌕⬉य़ऩⰀᰀ฀䕧܀ 120Vĕ✀䰀㽕䕧܀ᰀ倀⬉य़ᬀȉᄀ Ѐᘀ̀䌀⬉य़І㘨Փ⨀ȑ圀Ѐⱘᐙؐ

ऀ̀ऀȅᨀⰀԡᑨऀऀą开བ˨ꮥ Ua 䕧܀ 120VĀ0 ȀUb 䕧܀ 120VĀ180 ȇ Uab 䕧܀ⱘᰀᬜؐЎ

240VĀ�

Ѹ⌕⬉⌕ऩⰀᰀ฀䕧܀䔀ࠄЎ 40AĀ㠀㽕䕧܀ᰀ฀⬉⌕Ȁऀᄀ฀䌀⬉⌕ᑊ㘨Փ⨂ᑊ㘨Փ⨀ᬀऀⰀ

ⱘⰀԡᑨⰀऀǨ薉⨀฀⬉⌕䕧ᬀ܀Ȕ栒ᄀ䜀⨀䕗㉫Ǩ芊圀ⴀⱘᄀ㐀Ȕ䨀̀䕧܀ⱘᬀ䬀ሑऀ㘀ⴀĀ̀

ఀ̀义ఀЁȀѸ⌕䜀䄀㕂ᰀᬜؐᬀ䔀̀ⱘĀँĀ̀ᴀᰃ⨀Ѣ䔀᠀䄀䕧܀䜀ᰃऀऀऀⱘȀབᵰఀᴀⰀ

ⱘᰀᬜؐᜀⰀԡऀ䴶ⱘĀँĀᴀ̀☀܀吀ᴀᠧĀĜāȀ܀䄀ᬀ䄀䕧܀ⰀᰃऀЀऀࠀⱘ�ऀᬀĀℹ䭓ā̀ᴀ

г⬅♄㡆ऀᜀ倀Ѐ㡆ȉ䜁!㤀䭓āܕ䄀䄀㕂Ĕᤀؐⱘऀࠀℹ䭓ᰀᄀؐЎ 0.001ȿᑺⱘऀࠀℹ䭓ᰀᄀؐ

Ў 0.1Ā̀

Ā̀䰤ā̀ᴀᰃ䄀㕂ऀⰀᰀ฀ܕ䄀䕧܀ⱘᰀᬜؐĀ䄀偠ᬀབᵰ᠀ᔀᴀⰀЀ̀ᄀᔀ䕧܀฀฀㔀ᤳണ㐀

⬉఼ȉЎ䄀Ⰰ䄀̀ Ā̀䰤ؐāȇఀ䄀偠䔀 ⼀Ё䄀Ⰰᄀ∌䔀̀Ѐ䍙䰤ȉ⹂Ԁ㐀⬉఼ᅝܼ ĀĀ̀䰤ؐā

ఀ䕃Ѐॖ܀ⱘ吀䅸ؐᰃ⬉य़⬉⌕ⱘᰀ฀䕧܀ᐙؐĀ̀

���� Ux 

Ux ᰃ⡍⅞Ⰰȉ䄀㕂฀⼀䕧܀ᘀ܀ Ȁ̀

� 䄀ᅮЎ +3UOĀ-3UOĀ+ 3 3U OĀ- 3 3U O ᬂ UX ⱘ䕧ؐ܀⬅ᔧࠡ䕧܀ⱘ UAĀUBĀUC

㐀ऀ܀ 3UO ᜀ܀ȧ਀ऀЬЀऀ㜀㈀᭄ᕫ܀Ȕ䨀ༀ㐀䌀䱣 UAĀUBĀUC ⱘऀࠀ㔀ऀࠀĀ̀

� 㣧겶᠀ㄝѢᴀⰀȏ嘀 UAȬ堀ؐȇ Ux ⱘ䕧̀܀ⰀᄀᑨⰀⱘ䕧܀ⰀऀĀ̀

� 㠀䔀ĀЀᘀᬀ᐀āȀℸᬀ Ux ⱘ䕧܀੠݊Ѐ 3 Ⰰ⬉य़̀ḋȀऀЀఀ䕧܀㠀ఀݙЀᘀ䕧܀ȀгऀЀ

᠀✻̀ᅮⱘℹ䭓ऀ݊ࠀᐙؐ੠㼀ᑺĀ̀�

���� ᑣ܀䜀ᑣ܀䜀ᑣ܀䜀ᑣ܀䜀ĀĀĀĀ㐀⬉य़ㄝऀ䜀ᰒ⼎㐀⬉य़ㄝऀ䜀ᰒ⼎㐀⬉य़ㄝऀ䜀ᰒ⼎㐀⬉य़ㄝऀ䜀ᰒ⼎ 

ఀ⬠䴶ⱘጀ̀㘀ᰒ⼎ᔧࠡ⠀ᔀ̀ⱘ㐀⬉य़Ѐऀ⬉य़Ā⬉⌕ⱘ䰀ᑣĀℷᑣ੠䈀ᑣ܀䜀Ā䔀䔀䔀̀にऀȀ

̀ЀऀЀᅲᬀⰀ㼀Āᑣ܀䜁ĀЀऀĀ㐀⬉य़āⱘऀࠀᘀ܀Ȁ䔀䘀܀ⱘ᭄ؐᰃᅠܼḍ᥂̀䴶᠔㐀ⱘऀⰀ܀

䜀ⱘᔧࠡؐ䅵ㅫ܀ᴹⱘȃ㘀䄀㕂 Ǩ薅̀にऀᰀ܀Ѣ䄀偠Ѐਬ㼀ᄀԀᡸࡼ԰ᬀऀᑣ܀䜀੠㐀⬉य़ⱘؐȀ

ԀѢḍ᥂̀ऀ䰀㽕ᴹ䄀ᔩԀᡸⱘࡼ԰ؐĀ℀བ䄀ȀخԢ⬉य़䬀䨀䔀⌕ⱘᬀԀȀབᵰԀᡸᅮؐ㐀ⱘᰃ㐀⬉

य़Ȁ䙷МԀᡸࡼ԰ᬀ̀ԚऀЀЀ̀䴶ᕜⰀ㼀ⱘⰀࠄԀᡸࡼ԰ᬀⱘⰀ⬉य़ⱘؐȀ㔀̀ऀЀЀ䔀̀にऀⰀ᥹

䄀܀㐀⬉य़ⱘؐȵ̀䰀㽕䄀偠Ѐਬ㜀㸠䅵ㅫ Ā̀
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 䅵䜀Ѐ㸼ᰒ⼎᠀䨀⥛ࡳ䅵䜀Ѐ㸼ᰒ⼎᠀䨀⥛ࡳ䅵䜀Ѐ㸼ᰒ⼎᠀䨀⥛ࡳ䅵䜀Ѐ㸼ᰒ⼎᠀䨀⥛ࡳ ����

ᰒ⼎āḚȀབऌ⥛ࡳĀ܀ℸ᠀䨀ऀȀᄀᔍ܀☀

᠔⼎Ȁ̀

ఀ䄀ᰒ⼎ḚЁ˨邒䅸ᰒ⼎ⱘᰃѠ ջⱘऀ⼀ᐙ

ؐĀⰀԡĀࡳ⥛ㄝ᭄᥂Ā㠀䰀ᰒ⼎̀ ջⱘ᭄ؐȀབ

⨀Ѣᄀ⤀എ㸼䅵䔀㸠ᴀ偠ᬀȀऀ 䰀䔀Ā̀ ջࡳ⥛੠

⬉⌕āȀᑊ䕧ܹⰀᑨⱘ TV ੠ TA ऀ℀ेऀĀ☀䔀Āࡳ

⥛ऩԡЎܚ㑻āȉՓࡳ⥛ ᰒ⼎ऩԡ⬅ĀKWĀKVarā㜀ࡼ䕀ᤶЎĀMWĀMVarāĀ̀

����ĀĀĀĀ⌟᥹☀ࡼ԰⌟᥹☀ࡼ԰⌟᥹☀ࡼ԰⌟᥹☀ࡼ԰āāāā੠੠੠੠ĀĀĀĀ⌟ࡼ԰੠䔀ఀ⌟ࡼ԰੠䔀ఀ⌟ࡼ԰੠䔀ఀ⌟ࡼ԰੠䔀ఀāāāā 

� ೩몬偠ⰀⱘᴀЁ䔀᠀Ā⌟᥹☀ࡼ԰āᬂ䄀偠䔀⼀Ё⌟䄀ЀᬊࠄԀᡸࡼ԰Ԁऀऀህ㜀ذࡼℶ䄀

偠ȡ㠀ᬀ⌟䄀Ѐ䄀ᔩ̀Ԁᡸⱘࡼ԰ᘀ܀Ā̀

� ೩몬偠ⰀⱘᴀЁ䔀᠀Ā⌟ࡼ԰੠䔀ఀāᬂ⌟䄀Ѐ 㘀⌟䄀Ԁᡸⱘࡼ԰ؐ੠䔀ఀؐȀᑊ㜀ࡼ䅵ㅫ

䔀ఀ㈀᭄Ā̀܀

���� ᠟ࡼ᠟ࡼ᠟ࡼ᠟ࡼĀĀĀĀञ㜀ࡼञ㜀ࡼञ㜀ࡼञ㜀ࡼĀĀĀĀܼ㜀ᬀࡼ᐀ܼ㜀ᬀࡼ᐀ܼ㜀ᬀࡼ᐀ܼ㜀ᬀࡼ᐀ 

�  ᠟ᬀࡼ᐀   

ऀऀ䜀ⱘऀࠀᅠܼ⬅᠟ࡼ᥻ࠊȘἀࡼ᠀̀̀ጀ݋ᴵ̀ⱘ     ᜀ     䬂ᜀ㔀䴶ᵓ䬂Ⰰ̀ⱘĀ↓āᜀ

Ā↑ā䬂ȉऀ䜀ᄀࡴ ć̀̀ℹ䭓䜀 ąᡸࡼ԰ᬀ ȣἀ䄀Ѐऀ܀ĀଁĎȔ䨀䄀ᔩ̀᠔䰀䄀ᔩⱘࡼ԰

ؐĀབᵰ䔀䰀㽕⌟Ԁᡸⱘ䔀ఀؐȀ䔀ᬀऀᬀऀ܀ᄀᜀ๲ऀࡴ䜀㜀Ԁᡸ᥹☀䔀ఀȀ㸀㕂ĀଁĀ฀⍜༅Ȁ䄀

ᔩ̀᠔䰀䄀ᔩⱘ䔀ఀؐȔ䨀㜀ࡼ䅵ㅫ܀䔀ఀ㈀᭄Ā̀

�  ञ㜀ᬀࡼ᐀   

䄀ᬀ᐀̀Ȁᔧ䔀᠀Ā䔀๲āᜀĀ䔀܀āᬂ᐀ༀ䄀偠ऀऀऀ䜀ᄀ㜀ࡼ᠀ℹ䭓䔀๲ᜀ䔀܀ Ȁ๲܀ⱘᬀ

䬀䬀䱨ऀЀ䄀ᅮĀᔧԀᡸࡼ԰Ȁ⌟䄀Ѐ㜀ࡼ䄀ᔩ᠔䰀䄀ᔩⱘ䜀ᑊ㐀᠀䕧܀Ԛ᱖ࠀऀذȀऀᬀᔍ̑܀䄀

ḚȀ䄀∖㐀ᅮ̀̀ℹⱘऀऀᬀࠀᰃĀ๲ࡴāĀĀ܀ᄀā䔀ᰃⰀ᥹Āذℶā䄀偠Ȁ᠀✻䄀偠ⱘ㽕∖䔀ᅮ̀

�ⱘᬀऀĀ̀ࠀऀ̀

�  ܼ㜀ᬀࡼ᐀   

䄀ᬀ᐀̀Ȁᔧ䔀᠀Ā䔀๲āᜀĀ䔀܀āᬂ᐀ༀ䄀偠ऀऀऀ䜀ᄀ㜀ࡼ᠀ℹ䭓䔀๲ᜀ䔀܀ Ȁ๲܀ⱘᬀ

䬀䬀䱨ऀЀ䄀ᅮĕ✀Ԁᡸࡼ԰ᬀȷࡼ䄀 ᔩ᠔䰀䄀ᔩⱘ䜀ď嘀ᵰጀ䔀ĀЀ⌟᥹☀ࡼ԰āȾ㕂⌟ᕫࡼ԰

ؐऀᄀ㜀ذࡼℶ䄀偠ȏ嘀ᵰ䔀᠀Ā⌟ࡼ԰ؐ੠䔀ఀؐāȌ⌟ᕫࡼ԰ؐऀ Ⱦ㕂ᄀ㜀ࡼ䕀ᤶᬀऀ ȉऀ

㸀㕂᥹☀䔀ఀࠄ䜀Ȭऀऀࠀऀ Ȅ㔀⌟䜀܀䔀ఀؐ ˨辯ᔩ̀䔀ఀؐᑊ䅵ㅫ䔀ఀ㈀᭄Ā̀

���� 㜀ࠀऀࡼ䬀䱨ᬀ䬀㜀ࠀऀࡼ䬀䱨ᬀ䬀㜀ࠀऀࡼ䬀䱨ᬀ䬀㜀ࠀऀࡼ䬀䱨ᬀ䬀  

㜀ࠀऀࡼ䬀䱨ᬀ䬀ᰃ᠀ఀ㜀ᬀࡼ᐀ᬀ℀̀ℹ̀ᬙ䱰ऀࠀⱘ䬀䱨ᬀ䬀Ȁఀ ℸᜀЀఀ䄀㕂䬀䱨ᬀ䬀ⱘᬀ

Ԁᔀ乏Ԁ䄀䬀䱨ᬀ䬀℀Ԁᡸࡼ԰ⱘᬀ䬀䭓ȄԀԀᡸ㘀฀ऀ䴴ࡼ԰ Ā̀
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∀ᘀ∀ᘀ∀ᘀ∀ᘀȀȀȀȀ 

1. qqqqఀՎఀՎఀՎఀՎrrrrఀིᄯఀིᄯఀིᄯఀིᄯēēēēࠀЀͬܙՎᄀᄔఀࠀЀͬܙՎᄀᄔఀࠀЀͬܙՎᄀᄔఀࠀЀͬܙՎᄀᄔఀēēēēကကကကcccc̀܀२ԅമէ̀਀൞̀܀ࠀ२ԅമէ̀਀൞̀܀ࠀ२ԅമէ̀਀൞̀܀ࠀ२ԅമէ̀਀൞ࠀēēēēༀͬᄃ̀२ၽਤّ̀Щഀऀༀͬᄃ̀२ၽਤّ̀Щഀऀༀͬᄃ̀२ၽਤّ̀Щഀऀༀͬᄃ̀२ၽਤّ̀Щഀऀ

ᄀ܀ఀٴ଀Վᄀѻࠀᄀ܀ఀٴ଀Վᄀѻࠀᄀ܀ఀٴ଀Վᄀѻࠀᄀ܀ఀٴ଀ՎᄀѻࠀēēēēကༀЉԄԅ؀̀ٗࠒᅹ଀ကༀЉԄԅ؀̀ٗࠒᅹ଀ကༀЉԄԅ؀̀ٗࠒᅹ଀ကༀЉԄԅ؀̀ٗࠒᅹ଀dddd 

2. ၽᄀՎఀིᄯၽᄀՎఀིᄯၽᄀՎఀིᄯၽᄀՎఀིᄯēēēēਤ̀ܤༀ̀ఀਤ̀ܤༀ̀ఀਤ̀ܤༀ̀ఀਤ̀ܤༀ̀ఀēēēē਀̀ఀ܀୶܀ᄀՎ଀ऀ਀̀ఀ܀୶܀ᄀՎ଀ऀ਀̀ఀ܀୶܀ᄀՎ଀ऀ਀̀ఀ܀୶܀ᄀՎ଀ऀddddၽЉ२܀Ԩ୶ԅՎᄀఀఀ܀ၽЉ२܀Ԩ୶ԅՎᄀఀఀ܀ၽЉ२܀Ԩ୶ԅՎᄀఀఀ܀ၽЉ२܀Ԩ୶ԅՎᄀఀఀ܀ēēēēయఀࠀ܀యఀࠀ܀యఀࠀ܀యఀࠀ܀

ЩЩЩЩēēēē଀ဈ଀ဈ଀ဈ଀ဈqqqqఀՎఀིఀՎఀིఀՎఀིఀՎఀིrrrrԀఀԀఀԀఀԀఀēēēḕܯ਄̀ܯ̀ܤ਄̀ܯ̀ܤ਄̀ܯ̀ܤ਄̀ܤdddd 

���� 䕧܀⠀ᔀⰀ᥹㕂᭄ᬍऀ䕧ؐ܀䕧܀⠀ᔀⰀ᥹㕂᭄ᬍऀ䕧ؐ܀䕧܀⠀ᔀⰀ᥹㕂᭄ᬍऀ䕧ؐ܀䕧܀⠀ᔀⰀ᥹㕂᭄ᬍऀ䕧ؐ܀ 

䄀偠䔀⼀Ё˨辶䌀Ѐܕ䄀ఀ䕧܀⠀ᔀ䔀㸠฀⼀Ⰰ᥹ᰀᬍ䕧ࡳ܀㘀Ȁ̀

���� ఀ䕧܀⠀ᔀऀЀ䔀㸠᠟ࡼĀञ㜀ࡼĀܼ㜀ᬀࡼ᐀ⱘ܀ᤶȀऀЀ䔀㸠Ā䔀๲āᜀĀ䔀܀ā܀ᤶĀĀ⌟᥹

Ѐᬍऀऀ̀᐀ᬀࡼᤶČ᠟܀԰੠䔀ఀāࡼ԰āᜁ#ἀࡼ☀ Ā㜀ᬀࠀऀࡼ䬀䬀䱨āĀ̀

���� ఀऀ⼀ᬀ᐀̀ഛऀ䱣ᬀᰀᬍ਀ѯ䜀䰀㽕ऀࠀȦ܀ᄀᑨⱘ ĀँĞᨀᠧĀĜāᜀऀ⍜ेऀĀ̀

���� ఀ᠟ᬀࡼ᐀ᬀȉЀऀᬀ ᄀऀⰀ䕧܀ᬍऀЎ᠔䰀㽕ⱘؐć䬀ԧᨀ԰ᬀ∀ᰃȅ焀 Ⰰ᥹䬂ܹ᠔䰀ᬍऀ

ⱘऀⰀⱘᐙؐ੠ⰀԡؐȌᰀᅠᜀࠡ̀᠀ Ā⹂䅸ā䬂ȀȀఀऀؐഛ䕧ܹᅠऀ᠀Ā⹂䅸ā䬂Ȁ㸀㕂ᄀ　

ेऀℹഄᄀऀⰀ䕧܀ᬍऀЎ䬂ܹⱘऀؐĀ̀

���� ᐀ܹ䜀᐀ܹ䜀᐀ܹ䜀᐀ܹ䜀 

Ā㐀Ԁā㈀܀⌟䄀Ѐऀ᐀ܹ䜀ᰃ݅⨀̀̀݀݅　ⱘĀ᥹ܹԀᡸⱘࡼ԰᥹☀ⱘᬀԀȀ̀　᥹⌟䄀Ѐ݀

݅　Ȁऀ฀̀　᥹᐀ܹ AĀBĀCĀRĀaĀbĀc ЁЀ̀̀Ā䰀㽕∀ᘀⱘᰃᔧ᥹☀ᰃጀ⬉ԡⱘᬀԀȀ̀ᅮ

㽕ᡞℷ⬉ԡ᥹ܹ݀݅　Ā̀

ఝ�⌟䄀ἀഫЁȀ᐀ܹ䜀 AĀBĀCĀRĀaĀbĀc ഛ吀䅸ᰀᬜȀѦЎĀᜁĀⱘ݇㈀Ȁϩ薟㽕ᴀ̀᐀

ܹ䜀ᬀȀऀ䔀᠀݇䬀Ā䄀偠ᬀȀԀᡸⱘ䌀Āऀ䬀᥹☀ऀ᥹㜄̀䌀᐀ܹ䜀Ё Ȍ㐀䌀ԀᡸЁ Ȁ䕃Ѐ吀䅸

᐀ܹ R Ў䜀ऀ䬀Ԁऀ᥹ܹ　ȀĀ᐀ܹ݀݅　ȴ瘀㡆　ᄤȌ᥹ᰀ⑤᥹☀ᬀ ȃ㠀᥹⬉⑤ⱘℷᵕ　 ĉ㽕

⌟䄀Ѐ᥹ᬊࠄᴀ䌀᐀ܹ䜀ⱘऀԡԀऀȉ䜌䄀᐀ܹ䜀ᴀЁ䄀ᔩ ̃̀ᬀ䬀 Ā̀

བᵰᰀ฀䌀᐀ܹ䜀ऀԡȉ䌀ЁᄀЀ䄀ᔩऀ㜀ⱘᬀ䬀 Ā̀

���� ᐀݇ऀԡ⹂䅸ᬀ䬀᐀݇ऀԡ⹂䅸ᬀ䬀᐀݇ऀԡ⹂䅸ᬀ䬀᐀݇ऀԡ⹂䅸ᬀ䬀 

ऀ⼀㐀⬉఼੠ᔀᴎԀᡸȀ݊ ᥹☀ⱘᬀ᐀̀䬀ऀᐌЀᰀ̀ᅮᡪࡼĀЎ䰆ℶᡪࡼᄀ䄀偠㐀ᵰ䔀ᜀⱘᕅ਀Ȁ

ᐌ䄀㕂̀ᅮⱘĀ᐀݇ऀԡ⹂䅸ᬀ䬀āĀ̀㠀ᴹ䄀ᄀѢᐌ㼀ⱘ㐀⬉఼Ȁ᐀݇ऀԡᬀ䬀䄀㕂Ў 20msȀ㔀ᔀᴎ

ൟԀᡸȔ݇ऀԡᬀ䬀䄀㕂 Ў 5ms ህऀĀ̀

���� ⌟䄀㐀ᵰ䄀ᔩ⌟䄀㐀ᵰ䄀ᔩ⌟䄀㐀ᵰ䄀ᔩ⌟䄀㐀ᵰ䄀ᔩ 

⬠䴶ⱘऀ̀㼀Ў⌟䄀㐀ᵰⱘĀࡼ԰ؐāĀĀ䔀ఀؐā੠Ā䔀

ఀ㈀᭄āⱘ䄀ᔩऎĀ䄀ᔩⱘݙᄀ䴲ᐌЄᄀȀऀ Ѐ䄀ᔩ̀Ⰰ⬉य़Ā

⬉⌕Ȁऀ㐀⬉य़Ȁ⬉य़Ā⬉⌕ⱘℷᑣĀ䈀ᑣऀ䰀ᑣ܀䜀Ȁऄ砀

⌕䜀ⱘⰀԡȀЀऀ乥⥛ㄝĀ䰀㽕䄀ᔩ਀̀䜀ऀ䰀ఀ䄀䜀ࠡᠧࠀ

ेऀď嘀ऀఀ᠔⼎Ā̀
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���� ⴀ䌀䅵ㅫ᠀䨀ⴀ䌀䅵ㅫ᠀䨀ⴀ䌀䅵ㅫ᠀䨀ⴀ䌀䅵ㅫ᠀䨀   

ĀѸ⌕䄀偠āἀഫᰃ̀̀䴲ᐌ䔀⨀ⱘἀഫĀᔧ䰀㽕ἀ

᠀ᰀ฀ᴖⱘ䄀偠ᬀȀ䄀☀܀ጀ݋ᴀЁⱘⴀ䌀䅵ㅫ᠀䨀Ȁᄀ

ᔍ܀བऀఀ᠔⼎ⱘĀⴀ䌀䅵ㅫāᄀ䄀ḚȀఀ䔀̀ᄀ䄀ḚЁ

ऀЀ䄀㕂Ȁ̀

�  ᬙ䱰㉏ൟ 

ఀ̀᠀㤀ऩЁऀ䔀᠀ᬙ䱰㉏ൟᰀȀऩⰀ᥹ഄⴀ䌀Ā̀

Ⰰⴀ䌀Ā̀Ⰰⴀ䌀Ȁᜀ㔀ᰃℷᐌ⠀ᔀĀ݊Ёℷᐌ⠀ᔀᰃ᠀

̀Ⰰ⬉य़Ўℷᑣ乱ᅮ⬉य़ȃⰀ⬉⌕Ў 0AĀ̀

�  ᬙ䱰ᬀऀᬙ䱰ᬀऀᬙ䱰ᬀऀᬙ䱰ᬀऀ 

吀䅸ᘀ̀܀ᰃĀℷऀᬙ䱰āȑᰀѯᬀऀᔀԀᡸ䰀ἀ᠀ऀऀᬙ䱰ᬀ ȉఀ̀᠀㤀ऩЁ䔀᠀ Āऀऀᬙ

䱰āĀ�

�  乱ᅮ⬉य़乱ᅮ⬉य़乱ᅮ⬉य़乱ᅮ⬉य़ 

㈀㐀ⱘ乱ᅮⰀ⬉य़ă㠀乱ᅮ⬉य़Ў 57.735VǨ薗㈀ᬙ䱰Ⰰ⬉य़Ўℸ⬉य़Ā̀

�  ᭈᅮ䰏ᡫᭈᅮ䰏ᡫᭈᅮ䰏ᡫᭈᅮ䰏ᡫ 

ḍ᥂ᅮؐऩ㐀܀ⱘᅮؐ㉏ൟ̀ऀȌ⬠䴶̀ऀ᠀ ĀZ / Фāᜁ�R / Xā̀⼀ᬀ᐀䄀㕂ᬙ䱰䰏ᡫǨ薅

᠀਀̀⼀ᬀ᐀䄀㕂ᭈᅮ䰏ᡫЏ㽕ᰃḍ᥂ᅮؐऩᴹ䄀㕂Ȁ⨀਀̀⼀ᬀ᐀䄀㕂ⱘᬀԀȀऀ̀⼀ᬀ᐀ⱘؐ䘀Ѐ

⬅䅵ㅫᴎ㜀ࡼ䅵ㅫᕫ܀Ā̀

�  ⴀ䌀䰏ᡫԀ᭄ⴀ䌀䰏ᡫԀ᭄ⴀ䌀䰏ᡫԀ᭄ⴀ䌀䰏ᡫԀ᭄ 

̀䴶䄀㕂ⱘᰃᅮؐऩЁⱘĀᭈᅮ䰏ᡫāȀ㔀䄀偠ᬀᐌᐌ᠀0.95Ԁᜀ1.05Ԁᴹ䔀㸠ᴀ偠ĀఀℸĀⴀ䌀䰏

ᡫāȁ�᭄ؐ āhĀᭈᅮ䰏ᡫāȀ⨀ℸĀⴀ䌀䰏ᡫā̀ऀݡⴀ䌀䅵ㅫĆ⸀“䰀ᑣԀᡸ”䄀偠ᬀȜᬀऀ

䔀䔀♉⌏䄀㕂ⴀ䌀䰏ᡫȌ̀䔀܀䌀⼀Ԁᡸⱘᘀ̀܀ᴹ䐀᐀䌀⼀Ԁᡸⱘᡶࡼ Ā 

�  䅵ㅫἀൟ䅵ㅫἀൟ䅵ㅫἀൟ䅵ㅫἀൟ 

ᔧ䔀᠀“ⴀ䌀⬉⌕̀ऀ” 䰀ᬂ㽕䄀㕂̀ᅮⱘⴀ䌀⬉⌕ Ā䔀䔀㐀ᅮⱘ“ⴀ䌀䰏ᡫ”੠䄀“ⴀ䌀⬉⌕”䅵ㅫ܀

Ⰰᑨᬙ䱰㉏ൟ̀ⱘ“ⴀ䌀⬉य़”Āᔧ䔀᠀“ⴀ䌀⬉य़̀ऀ”ᬂ䰀㽕䄀㕂̀ᅮⱘⴀ䌀⬉य़ Ā䔀䔀㐀ᅮⱘ“ⴀ䌀

䰏ᡫ”੠䄀“ⴀ䌀⬉य़”䅵ㅫ܀Ⰰᑨᬙ䱰㉏ൟ̀ⱘ“ⴀ䌀⬉⌕”Āخ“䌀⼀Ԁᡸ”䄀偠ᬀȀᰀᬀऀ䔀䔀♉⌏䄀㕂

ⴀ䌀⬉⌕Ȍ̀䔀܀䰀ᑣԀᡸⱘᘀ̀܀ᴹ䐀᐀䰀ᑣԀᡸⱘᡶࡼ Ā 

∀ᘀ:  

qqqqիऀԨགիऀԨགիऀԨགիऀԨགrrrrၽ०฀իऀఀఀᄗ؀က฀Ԩགၽ०฀իऀఀఀᄗ؀က฀Ԩགၽ०฀իऀఀఀᄗ؀က฀Ԩགၽ०฀իऀఀఀᄗ؀က฀Ԩགēēēēၽୣ൐फ฀իऀఀఀᄗ؀က฀Ԩགၽୣ൐फ฀իऀఀఀᄗ؀က฀Ԩགၽୣ൐फ฀իऀఀఀᄗ؀က฀Ԩགၽୣ൐फ฀իऀఀఀᄗ؀က฀Ԩགdddd����

�  䰀ᑣ㸹ٓ㈀᭄䰀ᑣ㸹ٓ㈀᭄䰀ᑣ㸹ٓ㈀᭄䰀ᑣ㸹ٓ㈀᭄ 

ఀἀ᠀Ā᥹ഄ䌀⼀Ԁᡸā䄀偠ᬀȕ乏㔀㰥Ⰰᑨ

ⱘ䰀ᑣ㸹ٓ㈀᭄Ǩ薅䌀Ѐ㐀܀њ̀⼀䄀㕂ᬀ᐀˨辯᠀✻
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ᅮؐऩЁ㐀܀ⱘ䰀ᑣ㸹ٓ㈀᭄䄀㕂ᬀ᐀ᄀᑨ䄀㕂Ā̀

䄀㕂ᅠЀ̀䄀偠ऀ᭄ऀ☀܀Ā⹂䅸ā᠀䨀Ȁ䕃Ѐ　ेᄀ䅵ㅫ܀ⱘⴀ䌀⬉य़Ā⬉⌕ȀЀऀⰀᑨⱘ㼀ᑺ

ĀѸ⌕䄀偠ā⬠䴶Ёġབܹݭ Ș̀䔀䄀㕂ऀ ˨辯甀ㅫⱘ㐀ᵰབऀఀ᠔⼎Ȁ̀

���� ᠀ᑣ܀䜀䕧ࡳ܀㘀᠀ᑣ܀䜀䕧ࡳ܀㘀᠀ᑣ܀䜀䕧ࡳ܀㘀᠀ᑣ܀䜀䕧ࡳ܀㘀 

ᑣ܀䜀⌟䄀⬠䴶ȏ嘀̀ఀ᠔⼎Ȁ̀

ఀ⬠䴶̀Ⰰ᥹䄀㕂䰀䕧܀ⱘ⬉य़⬉⌕

ⱘऀ⼀ᑣ܀䜀Ȁ̀ 䰀㽕䈵Ѐ㐀ⱘ䔀䔀䄀㕂ऀ

Ⰰ⬉य़⬉⌕ᐙؐ੠Ⰰԡᴹᕫऀࠄᑣ܀䜀Ȁ฀

฀ㅔࠀњᨀ԰Ȁ⨀᐀њЀ㐀ⱘ฀ᴖ䅵ㅫȀЎ

⌟䄀ᑣ܀䜀㐀⬉఼ᤀկњᬀԀĀ՟བȀ㽕䕧

义䴶܀Ⰰ䈀ᑣ⬉य़ȸఀ̀ⰀѸ⌕䕧̀܀ Ȁ

ህᔀ乏܀܀䄀㕂̀Ⰰ⬉य़ⱘᐙؐ੠ⰀԡȀ㔀

⤀ఀऀ䰀㽕ᄀ᠔䰀䕧܀ⱘ䈀ᑣ⬉य़ؐ䌟ќ

㐀ĀUȁĀȀ䕃Ѐ㘀㜀ࡼ䅵ㅫ܀⌟䄀Ѐ℀Ⰰᑨ

䕧܀ⱘ⬉य़ᐙؐ੠Ⰰԡ݇㈀Ā̀

∀ᘀ∀ᘀ∀ᘀ∀ᘀ:  
1. ༓ༀᅟༀԅఀ༓ༀᅟༀԅఀ༓ༀᅟༀԅఀ༓ༀᅟༀԅఀēēēēကऺఀᄢԅԀᄔကऺఀᄢԅԀᄔကऺఀᄢԅԀᄔကऺఀᄢԅԀᄔcccc̀̀ܤЩ؀฀ส՛ఀ༝Ԁ२̀̀ܤЩ؀฀ส՛ఀ༝Ԁ२̀̀ܤЩ؀฀ส՛ఀ༝Ԁ२̀̀ܤЩ؀฀ส՛ఀ༝Ԁ२ēēēēఀసఀసఀసఀస฀Ԩགݧస฀Ԩऀᄀ؀ѻԅ฀Ԩགݧస฀Ԩऀᄀ؀ѻԅ฀Ԩགݧస฀Ԩऀᄀ؀ѻԅ฀Ԩགݧస฀Ԩऀᄀ؀ѻԅ

ْ༝Ԁ२ْ༝Ԁ२ْ༝Ԁ२ْ༝Ԁ२ēēēēԀ̀ఀЉఀༀЀ฀ԅఀఀ܀ѻԀ̀ఀЉఀༀЀ฀ԅఀఀ܀ѻԀ̀ఀЉఀༀЀ฀ԅఀఀ܀ѻԀ̀ఀЉఀༀЀ฀ԅఀఀ܀ѻddddఉༀੋ࠘̀؟౨ԅ༝Ԁ२ᄔఉༀੋ࠘̀؟౨ԅ༝Ԁ२ᄔఉༀੋ࠘̀؟౨ԅ༝Ԁ२ᄔఉༀੋ࠘̀؟౨ԅ༝Ԁ२ᄔďďďďͧࠀԀᄔ؀฀สͧࠀԀᄔ؀฀สͧࠀԀᄔ؀฀สͧࠀԀᄔ؀฀สĐēĐēĐēĐēన܀՛਀న܀՛਀న܀՛਀న܀՛਀

ԅॹ̀଀ᄯ฀ఀēēēēЉఀༀԨགԨऀఀѻժᄀЉఀༀԨགԨऀఀѻժᄀЉఀༀԨགԨऀఀѻժᄀЉఀༀԨགԨऀఀѻժᄀ܀ԅॹ̀଀ᄯ฀ఀୣఀᄔၽ࠘ੋᄀ฀܀ԅॹ̀଀ᄯ฀ఀୣఀᄔၽ࠘ੋᄀ฀܀ԅॹ̀଀ᄯ฀ఀୣఀᄔၽ࠘ੋᄀ฀܀സѻ฀ༀԅస฀ԨགccccԨऀᄔԨऀᄔԨऀᄔԨऀᄔēēēēୣఀᄔၽ࠘ੋᄀ฀܀സѻ฀ༀԅస฀Ԩགఀఀ܀സѻ฀ༀԅస฀Ԩགఀఀ܀സѻ฀ༀԅస฀Ԩགఀఀ܀ఀఀ

 २ēēēēԀԀ༝Ԁ२ԀԀ༝Ԁ२ԀԀ༝Ԁ२ԀԀ༝Ԁ२dddd؞น܀ѻԅԨགԨऀᄔఀ܀२ఀ؞น܀ѻԅԨགԨऀᄔఀ܀२ఀ؞น܀ѻԅԨགԨऀᄔఀ܀२ఀ؞น܀ѻԅԨགԨऀᄔఀ܀ఀ

2. ࠘ੋ౨ԅ࠘ੋ౨ԅ࠘ੋ౨ԅ࠘ੋ౨ԅ U0ccccI0ccccU-ccccI- ఀْ༝२ᄔఀْ༝२ᄔఀْ༝२ᄔఀْ༝२ᄔēēēēఀแਬၽͬܙᄯШဈԅఀแਬၽͬܙᄯШဈԅఀแਬၽͬܙᄯШဈԅఀแਬၽͬܙᄯШဈԅ 3U0cccc3I0cccc3U-cccc3I- ԅసԀᄍༀԅసԀᄍༀԅసԀᄍༀԅసԀᄍༀēēēē

ကူస฀ੋི࠘ఀऀ܀ᄯᄀ฀؀ࠒ܀ॹ̀฀ఀԅᄔఀ฀ༀᄡԅကူస฀ੋི࠘ఀऀ܀ᄯᄀ฀؀ࠒ܀ॹ̀฀ఀԅᄔఀ฀ༀᄡԅကူస฀ੋི࠘ఀऀ܀ᄯᄀ฀؀ࠒ܀ॹ̀฀ఀԅᄔఀ฀ༀᄡԅကူస฀ੋི࠘ఀऀ܀ᄯᄀ฀؀ࠒ܀ॹ̀฀ఀԅᄔఀ฀ༀᄡԅddddఀ ིఀఀིఀఀིఀఀིఀēēēēఀ฀ༀ଀ԀͬܙൎٓՇԅကՇఀ฀ༀ଀ԀͬܙൎٓՇԅကՇఀ฀ༀ଀ԀͬܙൎٓՇԅကՇఀ฀ༀ଀ԀͬܙൎٓՇԅကՇ

ᄔٓԅఀᄔٓԅఀᄔٓԅఀᄔٓԅఀ U0ccccI0ccccU-ccccI- ఀܮఀܮఀܮఀܮ 3U0cccc3I0cccc3U-cccc3I-ēēēēయఀయఀయఀయఀ U0ccccI0ccccU-ccccI-ēēēēఀིఀࠀᄐ̟ࠄՇᄔఀᄢ̀ఀིఀࠀᄐ̟ࠄՇᄔఀᄢ̀ఀིఀࠀᄐ̟ࠄՇᄔఀᄢ̀ఀིఀࠀᄐ̟ࠄՇᄔఀᄢ̀

ఀఀఀఀēēēēయఀయఀయఀయఀ 3U0cccc3I0ccccU-ccccI-ēēēēༀ܀ఀ܀ԅကՇᄔЀༀༀ܀ఀ܀ԅကՇᄔЀༀༀ܀ఀ܀ԅကՇᄔЀༀༀ܀ఀ܀ԅကՇᄔЀༀ 3ēēēēၼ̟฀ԅՇᄔࠩ฀̀ఀఀᄢၼ̟฀ԅՇᄔࠩ฀̀ఀఀᄢၼ̟฀ԅՇᄔࠩ฀̀ఀఀᄢၼ̟฀ԅՇᄔࠩ฀̀ఀఀᄢdddd 
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㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖   䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ 

���� ऀय़఼ऀय़఼ऀय़఼ऀय़఼฀ऀ⬉य़䬀䨀฀ऀ⬉य़䬀䨀฀ऀ⬉य़䬀䨀฀ऀ⬉य़䬀䨀ȀȀȀȀᬀऀᬀऀᬀऀᬀऀȀȀȀȀ䔀⌕Ԁᡸ䔀⌕Ԁᡸ䔀⌕Ԁᡸ䔀⌕Ԁᡸ 

䔀ᰃᔧࠡ฀ᄀ䜀ऀय़఼ᐌ㼀ⱘऀ฀ԀᡸП̀Ī Ѹ⌕䄀偠 䔀㸠ἀ᠀ᬀȔ栀∀ᘀЀ̀܀☀Ȁ 

�����བԩ䕧܀฀ऀ⬉य़བԩ䕧܀฀ऀ⬉य़བԩ䕧܀฀ऀ⬉य़བԩ䕧܀฀ऀ⬉य़����

฀ऀ⬉य़ᰃ᠀Ԣ⬉य़੠䈀ᑣ⬉य़Āఀ䬀䨀䔀⌕ᬀȀ䔀̀⼀⬉य़ᰃ ᜀ ⱘ݇㈀Āгህᰃ䄀ȀऀЀ⤀㼀

Ўᰃ Ԣ⬉य़䬀䨀țऀ ˨螙⌕ ੠ 䈀ᑣ⬉य़䬀䨀țऀ ˨螙⌕ ̀༫Ԁᡸⱘ㐀ऀă㠀Ԁᡸᤀկњ̀㐀

⬉य़䕧ܹ　ᄤȃ㐀⨀Ѣ䕧ܹԢ⬉य़ ȡ㜀ᑣ⬉य़ȀȀ̀㐀⨀Ѣ䕧ܹ䈀ᑣ⬉य़Ȍℸ ˨辯偠ᬀ⬉य़ⱘ᥹㐀

̀ऀĀ 

ԀᡸᅮؐऩЁȀ Ԣ⬉य़ ੠ 䈀ᑣ⬉य़ ᐌᐌ᠀㐀⬉य़Ȁऀᄀ݊䰸Ѐ 1.732Ȁ䕀ᤶᜀⰀ⬉य़Ȁ⬅⌟䄀Ѐ

䕧̀܀Ⰰ⬉य़䔀㸠䄀偠ą∀⬉य़䄀偠ᬀȌ Ѹ⌕䄀偠 Ё䄀㕂̀Ⰰ⬉य़ⰀԡЎȀ0 ĀȀ120 Ā120 ˨궈

ᑣ⬉य़䄀偠ᬀȌ Ѹ⌕䄀偠 Ё䄀㕂̀Ⰰ⬉य़ⰀԡЎȀ0 Ā120 ĀȀ120 Ȁ 

�  ⬉य़⬉⌕ᔀḋ䜡ऀ䕧܀⬉य़⬉⌕ᔀḋ䜡ऀ䕧܀⬉य़⬉⌕ᔀḋ䜡ऀ䕧܀⬉य़⬉⌕ᔀḋ䜡ऀ䕧܀ 

བᵰ䜀⨀̀Ⰰ⬉य़ऀᬀ䕧܀ȇ䄀偠ᬀऀЀᘀऀ݊Ё̀Ⰰ⬉⌕䕧܀ Ā 

བᵰ䜀⨀̀Ⰰ⬉य़䕧܀Ȁ܀䰀㽕䔀䔀䬀䄀Ԁᡸ䄀ᬀкȀᴀⰀԀᡸᰃ䜀⨀ЀМ᥹㐀ᬀ᐀Ā℀བȀ䜀⨀

90 ᥹㐀Ȁ܀᠀UAB ȀIC ȀUBC ȀIA ȀUCA ȀIB ᬀ᐀䔀㸠䕧܀Ȁ䜀⨀ 0 ᥹㐀Ȁᐌᐌ᠀UAB ȀIA Ȁ

UBC ȀIB ȀUCA ȀIC ᬀ᐀䔀㸠䕧܀Ā 

�  ᔀḋ⌟䄀ᬀऀᰀㅔऩᔀḋ⌟䄀ᬀऀᰀㅔऩᔀḋ⌟䄀ᬀऀᰀㅔऩᔀḋ⌟䄀ᬀऀᰀㅔऩ����

⨀䄀ᴀԀᡸ䜀؛ 90 ᥹㐀ᬀ᐀ȅ∀⬉य़ᅮؐЎ 60V˨辯偠ᬀऀఀ Ѹ⌕䄀偠 Ё䔀㸠བ̀䄀㕂Ȁ

UA=60VȀⰀԡЎ 0 ȀUB=0VȀⰀԡЎ 0 Ā䔀ḋȀUAB ेЎ 60VȀ0 Ā✊ऀఀᅮ⬉य़Ȁᬍऀ⬉⌕ IC ⱘ

Ⰰԡᴹ⌟䄀̀ᴵࡼ԰䔀⬠Ā 

�  ᰀ฀♉ᬣ㼀ⱘᰀ฀♉ᬣ㼀ⱘᰀ฀♉ᬣ㼀ⱘᰀ฀♉ᬣ㼀ⱘ ℷℷℷℷ ĀĀĀĀ 䈀䈀䈀䈀 ᰃᔀḋᅮНⱘᰃᔀḋᅮНⱘᰃᔀḋᅮНⱘᰃᔀḋᅮНⱘ 

ԀᡸᅮНȫऀय़䍙ࠡ⬉⌕ⱘ㼀ᑺЎℷȉПЎ䈀 Ćᬀ䄀ऀ

ఀ᠔⼎ⱘ IC Ў♉ᬣ㼀᠀ऀȀUAB Ўऀ㔀ᬀऀ 0 ȇ䄀Ԁᡸⱘ

♉ᬣ㼀ेЎȀȀ45 ȃࡼ԰䔀⬠܀܀Ў 45 ĀȀ135 ˨薖ࠀᕅ䘀

 ԰ऎȀĀࡼЎ܀

●  䰀㽕⌟䄀਀ѯ乍Ⰰ䰀㽕⌟䄀਀ѯ乍Ⰰ䰀㽕⌟䄀਀ѯ乍Ⰰ䰀㽕⌟䄀਀ѯ乍Ⰰ����

䔀⬉⌕ؐą∀⬉य़ؐǨ节ᑣ⬉य़ؐĈ簀԰♉ᬣ㼀ㄝĀ 

���� ᔀḋఀ䕧܀ᰀ䬀Ⰰ᥹㕂᭄ᬍऀ䕧܀ᔀḋఀ䕧܀ᰀ䬀Ⰰ᥹㕂᭄ᬍऀ䕧܀ᔀḋఀ䕧܀ᰀ䬀Ⰰ᥹㕂᭄ᬍऀ䕧܀ᔀḋఀ䕧܀ᰀ䬀Ⰰ᥹㕂᭄ᬍऀ䕧܀����

ᰀѯԀᡸ㽕∖ఀ䕧܀ᬙ䱰Пࠡܜ䕧܀ℷᐌ⠀ᔀ䜀ȫऀय़Ў 57.735Vȫऀ⌕Ў 0AȀȀЀՓԀᡸⱘTV

ᬀ㐀 Ԁऀ⍜༅ȗ䜀ऀ䬀ܙ⬉♃Ѐ Ǩ薅ᰀѯԀᡸᰃ䔀䔀さऀ䜀䍋ࡼⱘȿ唀∖ఀ䄀偠ᰀ䬀̀ࡴさऀ䜀Ā

䔀ѯ䘀㽕∖䕃Ѐ㘀ఀ䄀偠ᰀ䬀Ⰰ᥹Ԁᬍ᭄᥂țഀऀ⌟䄀Ѐⱘ䕧܀䜀Ā 

佪ܜ䔀᠀ ᠟ࡼ 䄀偠ᬀ᐀Ȁఀ 䄀偠䕧܀⠀ᔀ̀Ȁձ Ⰰ᥹Ԁᬍ᠔䰀ᬍऀⱘऀⰀⱘऀ᭄ȔᤀؐᜀⰀԡȀĀ

᠀ ⹂䅸 䬂ПࠡȀሑㅵ⬠䴶̀ⱘ᭄᥂ጀ㐀ԀᬍȀԚ⌟䄀Ѐᅲ䰙䕧܀ⱘ⬉य़⬉⌕䔀ᰃԀᬍࠡⱘĀܼ䘀Ԁᬍ
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ᅠऀ᠀ ⹂䅸 䬂Ȁ⌟䄀ЀⱘऀⰀ䕧܀　ेऀᬀᬍऀЎԀᬍऀⱘؐĀ⬅Ѣ䔀⼀ᬍऀᰃऀⰀऀℹᬍऀⱘȀ᠔

Ѐ㘀䔀ᑨᴀѯさऀ䜀䍋ࡼⱘԀᡸⱘ䕧܀㽕∖Ā̀

 

 

                                                   

 

 

 

 

ᰀᬀЀऀ⤀Ȁ⬠䴶̀ⱘĀℹ䭓āऀ䜀̀㘀ԀᬍĀ݊ᅲȀ䔀ᰃఀЎᔧࠡ⠀ᔀ̀䄀Ѹ⌕䜀ᰃ䴲ऀ䜀Ȁऀ

㽕ఀĀँĀᴀ☀܀吀ᴀȀՓ݊ऀЎऀ䜀ȀህЀऀ⤀Ȁ܀ᠡ䔀♄㡆ᰒ⼎ⱘℹ䭓ᴀऀᜀњ─⌏⠀ᔀĀ䕃Ѐܕ

䄀Ԁᬍℹ䭓ऀ᭄њĀ̀

བᵰᔧࠡ䜀⨀ⱘᰃĀञ㜀ࡼāᜀĀܼ㜀ࡼā䄀偠ᬀ᐀Ȁऀఀ䄀偠䕧܀⠀ᔀ̀䔀᠀ЎĀ᠟ࡼā䄀偠ᬀ

ᐂℸᬀ⌟䄀Ѐⱘ䕧ࠀऀݡ̀܀ Ȕ䨀≵ᰀذℶ䕧܀ȵᰃ㐀᠀ఀᔧࠡؐ䕧܀ ȀĀ✊ऀ᠀̀䔀ᬀ᐀ᬍऀ䄀

偠ऀ᭄Ā̀

ఁ	Ḁ㜀ࡼāᜁ�㰀㜀ࡼā䄀偠ᬀ᐀̀ȏ嘀ᵰᔧࠡ᠀Ā䔀๲āऀࠀȵ㽕ᬍЎ᠀ Ā䔀܀āȉḋऀ

ఀ䄀偠䕧܀⠀ᔀ̀Ⰰ᥹☀䔀Ā䔀܀āᴹᅲ⤀Ā̀

���� Ѹ⌕䄀偠⌟䄀ᬀᑨ∀ᘀџ乍Ѹ⌕䄀偠⌟䄀ᬀᑨ∀ᘀџ乍Ѹ⌕䄀偠⌟䄀ᬀᑨ∀ᘀџ乍Ѹ⌕䄀偠⌟䄀ᬀᑨ∀ᘀџ乍 

�  ఀ⌟䄀ᐌ㼀㐀⬉఼ᬀȀĀ᐀݇ऀԡ⹂䅸ᬀ䬀āᑨ䄀㕂ᕫ฀̀☀Ȁ℀བ 20ms ጀऀȀ㠀⌟䄀ⱘ䔀ఀؐ䄀

ጀ䔀฀ȉ㘀ᰃ⬅Ѣ㐀⬉఼᥹☀ᡪࡼ䔀฀ ˨辶ᬀऀЀ䔀᠀ ᠟ࡼ ᬀ᐀ᴹᅠᜀȌ⌟䄀㐀⬉఼ⱘࡼ԰

ᬀ䬀ᬀȣἀ䄀Ѐ䕧܀ⱘѸ⌕䜀ᑨ฀ѢԀᡸⱘਃؐࡼȄԀ䄀Ԁᡸऀ䴴ࡼ԰ Ā 

�  ఀ⌟䄀฀℀᐀䔀⌕Ԁᡸᬀȃ㠀ᰃ̀℀̀℀ഄ܀܀䔀㸠䄀偠 Ą㌀ህᰃ䄀Ȇ⸀ĉ℀ᅮؐⱘᬀԀȘ帀Ċ

℁ ċ℀䘀䔀܀ȧ਀ऀ䔀ℹछ⬉⌕ⰀࠄԀᡸࡼ԰Č䔀⼀ᬀ᐀̀⌟܀ⱘࡼ԰ᬀ䬀ᕔᕔᰃ̀܀⹂ⱘ Ā

܀԰ᬀ䬀ᬀȀᰀདᰃⰀ᥹⬅⌟䄀Ѐ䕧ࡼ⌟ 1.2ԀऀЀ̀ⱘᭈᅮࡼ԰ ȅؐ∀⬉य़ԀᡸЎ 0.8ԀऀЀ̀Ȁ,

Ԁ䄀Ԁᡸ㘀฀ਃࡼࡼ԰˨辶ḋ⌟܀ᴹⱘࡼ԰ᬀ䬀ህ℀䕗܀⹂Ā 

�  ⌟䄀䌀⼀ԀᡸᬀȀⴀ䌀䰏ᡫఀᄀѢᭈᅮᅮؐⱘᬀԀԀᡸᠡЀऀ܀Ȁ᠔Ѐ̀㠀ऀᅮؐⱘ 0.95Ԁᴹخ䄀

偠ȉԀ䄀Ԁᡸ㘀฀ऀ䴴ऀ܀ Ȍἀ᠀᥹ഄ䌀⼀ᬙ䱰ⱘᬀԀ ˨邀ᑣ㸹ٓ㈀᭄̀ᅮ㽕䄀㕂ℷ⹂Ȁ 

�  ᴀ偠䰀ᑣ⬉⌕ᅮؐᬀȀ㽕∀ᘀऎ܀ᅮؐऩ䜀㐀܀ⱘᰃ 3I0 ⱘᅮؐȀ䔀ᰃ I0 ⱘᅮؐĀབᵰᰃ I0 ⱘᅮؐȀ

ఀ⌟䄀ἀഫⱘጀ̀㼀Ѐᰀᰒ⼎ȏ嘀ᵰᰃ 3 I0 ⱘᅮؐȇᄀጀ̀㼀ᰒ⼎ⱘ I0 ⱘؐЬ 3ȀⰀᰃ̀ᰃ੠ᅮ

ؐ̀ḋđѢ䌀⼀੠䰀ᑣԀᡸᅮؐⱘᴀ偠 ȉ䴶ᰀ̀䬀ⱘᴀ偠ἀഫ ȣἀ䄀ЀᰀᬀԀȇ䜀Ѣ䔀䘀܀䕃

Ѐጀఀऀ䴶Ѐ㐀Ā 

�  ⌟䄀Ԣ਼Ԁᡸᬀ˨辶᠀乥⥛ऀऀǨ薘攀⥛ऀࠀⱘℹ䭓ḍ᥂㈀ᑺⱘ㽕∖ᴹ䄀㕂Ȝདᰃ䔀᠀ 㜀ࡼ ⱘᬀ

᐀ᴹᅠᜀȌЎԢ਼ᰀ df/dt ⱘ䬀䨀ؐȪ᠟ᬀࡼ᐀ⱘ䄀̀ད᥻ࠊ Ǩ薘攀⥛Ѐ50 ᐀ༀ̀䰡̀Ⰰ䰡ࠄԀ

ᡸࡼ԰Ўℶ˨邀㽕∀ᘀⱘᰃ˨辿䱨ᬀ䬀ᑨ䄀฀ѢԀᡸⱘࡼ԰ᬀ䬀Ā 

⬠䴶Ԁᬍ᭄ؐं똀ᰀ᠀Ā⹂䅸ā

䬂Ȁᔧࠡ⌟䄀Ѐᅲ䰙䕧܀ЀЎ̀Ⰰ⬉य़

57.735VȃⰀ⬉⌕ 0AĀ̀

ऀᰀ᠀Ā⹂䅸ā䬂ऀȀ⌟䄀Ѐⱘ䕧

ᠡ　ेᬍऀЎᔧࠡ⬠䴶ᰒ⼎ⱘؐĀ̀܀
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㄀㄀㄀㄀̀̀̀̀　　　　    Ⰰ⌕䄀偠Ⰰ⌕䄀偠Ⰰ⌕䄀偠Ⰰ⌕䄀偠 

Ⰰ⌕䄀偠ἀഫᤀկ̀䬀ⱘⰀ⌕⬉य़੠⬉⌕䕧܀ȀЏ㽕ᰃЎњ␀䌀خⰀ⌕⬉य़㐀⬉఼Āᬀ䬀㐀⬉఼Ѐ

ऀЁ䬀㐀⬉఼ㄝ䄀偠ⱘ㽕∖Ĭ⌕ἀഫⱘЏ⬠䴶བఀ᠔⼎ Ȁ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

㄀̀㡖㄀̀㡖㄀̀㡖㄀̀㡖   ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ 

Ⰰ⌕䄀偠 ἀഫ੠ Ѹ⌕䄀偠 ἀഫⱘ⬠䴶ⰀԐȀՓ⨀ᬀ∀гഀᴀⰀऀȀՓ⨀ᬀȀ䄀ऀ✻ Ѹ⌕䄀偠 Ā

⤀ᄀ݊̀ऀП฀ㅔ䔀བ̀Ȁ 

���� छ䑁㕂छ䑁㕂छ䑁㕂छ䑁㕂  

℀Ⰰ⬉य़ᰀ฀䕧܀Ў160V Ȁᔧ䰀㽕䕧܀ᰀ倀ⱘ⬉य़ᬀȀऀ䜀⨀

̀Ⰰ⬉य़䕧܀ț䐀ؐ̀̀ℷ̀䈀˨辶ḋ䕧܀⬉य़ᰀ倀ऀ䔀 320Vġ

བ UA=100VȀUB= -100Vȇ UAB=100ȀȀ-100Ȁ= 200Vȉఀ᠔

⼎Ā㐀⬉य़ⱘᐙؐᰒ⼎ఀЏ⬠䴶ⱘጀ̀㼀ĀUA ੠ UB ⱘؐ̀̀ᅮ㽕

∖Ⰰㄝȅᨀ䰀∀ᘀℷǨ节ᵕᔀĀ 

ऩⰀᰀ฀⬉⌕䕧܀Ў 10AȀབ䰀㽕䕧܀ᰀ倀ⱘ⬉⌕Ȁऀ 䜀⨀̀䌀

ᜀ̀䌀⬉⌕ᑊ㘨䕧܀ⱘᬀ᐀ȡⰀᐙؐᑨഀᴀⰀㄝ Ā 

∀ᘀ∀ᘀ∀ᘀ∀ᘀȀȀȀȀ 

ၽᄀఀ܀ၽᄀఀ܀ၽᄀఀ܀ၽᄀఀ܀܀Ԩ୶ఀིఀ܀Ԩ୶ఀིఀ܀Ԩ୶ఀིఀ܀Ԩ୶ఀིఀēēēēဎဟༀ͎Վᄀఀࠀ܀Щဎဟༀ͎Վᄀఀࠀ܀Щဎဟༀ͎Վᄀఀࠀ܀Щဎဟༀ͎Վᄀఀࠀ܀Щēēēēༀ༪ဈༀ༪ဈༀ༪ဈༀ༪ဈĀĀĀĀఀՎఀՎఀՎఀՎāāāāఀིԀఀఀིԀఀఀིԀఀఀིԀఀēēēēٓ܀Ԩ୶܀౨ԀՇԨٓ܀Ԩ୶܀౨ԀՇԨٓ܀Ԩ୶܀౨ԀՇԨٓ܀Ԩ୶܀౨ԀՇԨ

ག̀܊༓̀ܤག̀܊༓̀ܤག̀܊༓̀ܤག̀܊༓̀ܤēēēēༀᄐԉЀୣՎᄀༀᄐԉЀୣՎᄀༀᄐԉЀୣՎᄀༀᄐԉЀୣՎᄀddddࠄ฀ఀࠄ฀ఀࠄ฀ఀࠄ฀ఀēēēēༀ܀܀Ԩ୶ԅཛྷఀࠄԤࠄᄠЉఀༀԅࠀద२ༀ܀܀Ԩ୶ԅཛྷఀࠄԤࠄᄠЉఀༀԅࠀద२ༀ܀܀Ԩ୶ԅཛྷఀࠄԤࠄᄠЉఀༀԅࠀద२ༀ܀܀Ԩ୶ԅཛྷఀࠄԤࠄᄠЉఀༀԅࠀద२dddd����

����

����

����
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���� ⠀　ⱘⰀ⌕䕧܀⠀　ⱘⰀ⌕䕧܀⠀　ⱘⰀ⌕䕧܀⠀　ⱘⰀ⌕䕧܀ 

㸀㕂ⱘऀ䴶ᵓ̀䘀ᰀ̀䌀⠀　ⱘ฀ࡳ⥛Ⰰ⌕䕧܀⬉⑤Ā⤀എ䄀偠ᬀȀ㠀䰀㽕ЎԀᡸᤀկ̀䌀Ⰰ⌕⬉

⑤ȉЀ䜀⨀䄀Ⰰ⌕⬉⑤ Ǩ薁⬉⑤ᤀկњ 110V ᜀ 220V ̀̀ḷԡ䕧܀Ȕ䨀̀ఀ̀ᅮ㠀ఀऀݙ䄀Ā̀

Փ⨀ᬀ䄀ܜЀԀᡸ䄀ᬀкЁ᐀⌀Ἦ݊乱ᅮⰀ⌕ጀ԰⬉य़ħ਀ऀℷ⹂᠀ད 110V ᜀ 220V ḷԡȀᑊ⨀

̀⨀㸼⌟䜀䕧܀Șἀ䄀䄀㡖ᬀ䨀ᄀ䕧܀⬉य़䄀㡖㜀᠔䰀⬉य़ؐऀȇ愙礀ܹԀᡸ㸀㕂ⱘ⬉⑤ఀ䌀ЁĀ̀

བᵰԀᡸⱘᰒ⼎̀ℷᐌȀ䄀ܜ⨀̀⨀㸼⌟䜀⌟䄀Ѐ䕧܀ⱘⰀ⌕ጀ԰⬉य़ȀⰀᰃ̀ᰃ⬉य़̀ᄀȀᜀԀ

䰽ㅵ☀ᔀĀ̀

 

∀ᘀ∀ᘀ∀ᘀ∀ᘀȀȀȀȀ 

����ပఀѻēēēē଀ᅟༀဈԨ̝଀଀ᅟༀဈԨ̝଀଀ᅟༀဈԨ̝଀଀ᅟༀဈԨ̝଀ĈĈĈĈ܀܊ᄐऀԨၗၽЉఀༀഀԨ؞ပఀѻ܀܊ᄐऀԨၗၽЉఀༀഀԨ؞ပఀѻ܀܊ᄐऀԨၗၽЉఀༀഀԨ؞ပఀѻ܀܊ᄐऀԨၗၽЉఀༀഀԨ؞

 

 

 

 

 

 

㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖   䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ 

���� ᬀ䬀㐀⬉఼⌟䄀ᬀ䬀㐀⬉఼⌟䄀ᬀ䬀㐀⬉఼⌟䄀ᬀ䬀㐀⬉఼⌟䄀 

䄀偠᥹㐀བऀఀ᠔⼎Ȁ̀

ఀ䕃ЀЁऀ䄀 UA=110VȀUB=Ȁ110VȀᄀ⌟䄀Ѐⱘ

UAĀUB ᥹ఀ㐀⬉఼ⱘ⬉य़㐀ఀⱘ̀　ġ㠀ᬀ⌟䄀܀܀

Ѐᄀ฀䕧܀ⱘⰀ⌕⬉य़Ў 220VĀ⌟䄀Ѐⱘ᐀ܹ䜀ᑨ᥹ఀ

㐀⬉఼ⱘ᐀ᬀ᥹☀̀Ā̀

䔀᠀Ā᠟ࡼā䄀偠ᬀ᐀Ĕༀ䕧̀܀ᅮᬀ䬀ऀ ȒԀ㘀⌟䄀ࡼ݊܀԰ᬀ䬀Ā̀

བᵰ㽕⌟䄀㐀⬉఼ⱘࡼ԰⬉य़Ȁऀ ᄀ UAĀUB Ёⱘᴀ̀⬉य़䄀㕂Ўऀ䜀Ȁ᠀̀ᅮℹ䭓Ѐᄀࠄ฀ᬍऀ

UAB ⱘ฀ᄀ㜀Ԁᡸࡼ԰Ć⸀䄀䄀偠ᬀȣἀ䄀Ѐⱘ᐀ܹ䜀ᑨ᥹ఀ㐀⬉఼ⱘⴀᬀ᥹☀̀Ā̀
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㄀ܿ　㄀ܿ　㄀ܿ　㄀ܿ　    ⠀ᔀ㈀܀⠀ᔀ㈀܀⠀ᔀ㈀܀⠀ᔀ㈀܀ 

�Ā⠀ᔀ㈀܀ā䕧܀ 4 Ⰰ⬉य़੠ 3 Ⰰ⬉⌕
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ᭈ̀䄀偠䔀⼀Ā̀̀ऀݡ̀

���� ⠀ᔀऀ⠀ᔀऀ⠀ᔀऀ⠀ᔀऀ 

ఀЎ䄀⌟䄀ἀഫᐌ⨀ᴹخĀ䜀ऀ䬀ऀऀࡴ䔀ā䄀偠Ȁఀ ⠀ᔀऀ̀᠀㤀ऩЁȀ䕃ЀጀᅮНњĀᬙ䱰ࠡāĀ

Āᬙ䱰āĀĀ䌀䬀ऀāĀĀ䜀ऀā੠Ā∌䌀āㄝѨ̀吀䅸ⱘ⠀ᔀऀȅ漀䄀偠Ѐਬ䔀᠀Ī᠋гऀḍ᥂䰀㽕 Ȁ

Ⰰ᥹ఀᬀḚݙ䬂ܹ㜀ᅮНⱘ⠀ᔀऀĀ㜀ᅮНⱘ⠀ᔀऀ̀Ѐ㹿ఀࠄࠀ䄀̀᠀㤀ऩЁȀऀ䱣ᬀᰀᬍĀऀ̀䔀

䄀偠ⱘ㜀ᅮН⠀ᔀऀఀ̀ ݡᠧ᐀ℸ⌟䄀ἀഫᬀЀ✊ᄬఀĀ̀

���� ⠀ᔀऀ᭄䄀㕂⠀ᔀऀ᭄䄀㕂⠀ᔀऀ᭄䄀㕂⠀ᔀऀ᭄䄀㕂 

℀̀⠀ᔀ̀ⱘѸ⌕䜀ऀ᭄ഛऀ㜀⬅䄀㕂ț∀ऀ ĀѸ⌕䄀偠āĿ唀ἀ᠀฀ᴖ䄀偠ᬀ˨辶ऀ䔀䔀ᠧ᐀

⬠䴶̀ⱘĀⴀ䌀䅵ㅫāࡳ㘀㜀ࡼ䅵ㅫᕫ܀˨辯甀ㅫ܀ⱘ᭄᥂гऀЀ䔀㸠ԀᬍĀ̀

���� ऀ⠀ᔀऀ⠀ᔀऀ⠀ᔀऀ⠀ᔀ Ux 䔀乍䔀乍䔀乍䔀乍 

Ux ᰃ⡍⅞䜀ȉ䄀ᅮ฀⼀䕧܀ᘀ܀ Ȁ̀

䄀ᅮЎ+3U0Ā-3U0Ā+ 3 3U 0Ā- 3 3U 0 ᬀȀUx ⱘ䕧ؐ܀ᰃ⬅ᔧࠡ䕧܀ⱘ UAĀUBĀUC 㐀ऀ܀

ⱘ 3U0ȇ愀ЬЀऀ㜀㈀᭄ᕫ܀Ȕ䨀ༀ㐀䌀䱣݊ऀࠀ㔀ऀࠀĀ̀

㠀䔀᠀ㄝѢᴀⰀ⬉य़ؐȇ Ux 䕧܀ᄀ䌀䱣䄀Ⰰ⬉य़ऀࠀȔ䨀ༀ㐀̀݊Ԁ᠀̀㜀Ā̀

㠀䔀ĀЀᘀᬀ᐀āȀऀ Ѐఀऀ᭄ᴀЁЎ Ux 䕧ܹ 0~120 㠀ఀⱘЀᘀ᭄ᄫȀ䄀偠ᬀ݊ؐㄝѢ᠔㕂ܹⱘ⬉

य़ؐ̀̀ऀࠀĀ̀

���� ⴀ䌀䅵ㅫⴀ䌀䅵ㅫⴀ䌀䅵ㅫⴀ䌀䅵ㅫ 

̀᐀Āⴀ䌀䅵ㅫāᜀ᠀      ᠀䨀ऀȀᄀᠧ܀☀ Ā̀ⴀ

䌀䅵ㅫāᄀ䄀ḚȀ䄀ᄀ䄀Ḛ⨀Ѣἀ᠀ऀ⼀ᬙ䱰ᬀⱘⴀ䌀䅵

ㅫȀᑊᄀ䅵ㅫ㐀ᵰ฿ܹࠄᔧࠡ⠀ᔀЁĀ䰀㽕⡍܀∀ᘀⱘᰃȀ

ᔧᬙ䱰㉏ൟЎ᥹ഄᬙ䱰ᬀȀ䰀ᑣ㸹ٓ㈀᭄㽕䄀㕂ℷ⹂Āབ

ऀఀ᠔⼎Ā̀

���� ⠀ᔀ㔀䕀ᴵЀ⠀ᔀ㔀䕀ᴵЀ⠀ᔀ㔀䕀ᴵЀ⠀ᔀ㔀䕀ᴵЀ 

䰸 ᯨ钏㼀ऀ ੠ ᐀ܹ䜀㼀ऀ ̀㼀ऀᬀ᐀ऀЀऀᬀ䔀᠀฀ȇ䨀ᅗ䘀ऀ㘀ऩ䔀đ圀Ѐᰃ⬅̀⠀ᔀ㔀䕀

䔀ܹ̀̀⠀ᔀⱘࠡᤀᴵЀĀ 

(  ᬀ䬀㼀ऀȀ 

ᔧ䔀᠀䄀㼀ऀᬀ᐀ᬀȉЀḍ᥂ᅲ䰙䰀㽕 Ȍ ᰀ䭓⠀ᔀᬀ䬀 ੠ 㼀ऀऀ᐀ᬀ Ё܀܀䕧ܹ̀ᅮⱘ᭄

ؐĀ䄀偠ᬀȀ㐀䔀̀䔀̀℀᐀ᬀऀȀ㜀ࡼ䔀ܹ̀̀⠀ᔀĀ ᰀ䭓⠀ᔀᬀ䬀 ᰃ᠀䔀̀⠀ᔀⱘᰀ䭓䕧ᬀ܀䬀Ā

㼀ऀऀ᐀ᬀ ⱘ԰⨀㉏ԐѢఀѸ⌕䄀偠ἀഫ䜀ⱘ᐀݇ऀԡ⹂䅸ᬀ䬀Ȝ̀Ўњ䰆ℶԀᡸᡪࡼ㔀᐀䍋ⱘ䄀

ጂ̀㠀䄀㕂 10ms ጀऀǨ薖㽕⡍܀∀ᘀⱘᰃȌἀ᠀䜀ऀ䬀ऀऀࡴ䔀ᬙ䱰ⱘᬀԀ ȃ㘀䄀㕂䄀᐀ᬀ Ā

ఀЎऀࡴ䔀ᬙ䱰ᰃఀ䜀ऀѢᬙ䱰ᔀᠡ᐀䍋ⱘȀ᠔Ѐᔀ乏ᰃఀ䜀ऀᔀऀ　े䔀ܹ∌䌀⠀ᔀȀऀࡴ䔀Ԁᡸᠡ

㘀ℷ⹂ࡼ԰Āབᵰ ᰀ䭓⠀ᔀᬀ䬀 ᰀ䬀䕧܀ⱘᰃᬙ䱰䜀Ȁᔧ⌟䄀Ѐ᥹ᬊࠄԀᡸⱘࡼ԰ԀऀᬀȀ㔀䄀偠ࠡ
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ऀᬀऀ䔀᠀њ ᐀ܹ䜀㼀ऀ ԰Ў⠀ᔀⱘ㔀䕀ᴵЀⱘ䄀ȣἀ䄀Ѐᄀ䌀䔀᠔䄀㕂ⱘԭ̀ⱘ ᰀ䭓⠀ᔀᬀ䬀 䔀

ܹ 㼀ऀऀ᐀ᬀ ⠀ᔀĀ 

ऀ฀Ȕఀᐌ䔀䔀䄀㕂 㼀ऀऀ᐀ᬀ ᴹ䐀䔀Ԁᡸ᥹☀ⱘᡪࡼĀ 

(  ᐀ܹ䜀㼀ऀȀ 

䔀Ё䄀㼀ऀᬀ᐀ᬀȉջⱘ̀䌀᐀ܹ䜀 AĀBĀCĀRĀaĀbĀc 䘀ᄀᰀᬜă䌀᐀ܹ䜀Ў ᜀ ⱘ݇

㈂ऀЀḍ᥂䰀㽕ऀᥝ฀ԭⱘ᐀ܹ䜀 ȉ⍜݊ࠡ䴶ⱘ √ ȀĀ⌟䄀ЀḀ⌟ࠄ᠔䔀ⱘ᐀ܹ䜀ࡼ԰ᬀȀᄀ㐀 㼀

ऀऀ᐀ᬀ ᬀ䬀े㔀䕀㜀̀̀⠀ᔀĀ 

Ў䰆ℶ᥹☀ ᡪࡼ 㔀ᕅ਀䄀偠Ȍ䄀㼀ऀᬀ᐀̀̀㠀ᑨ䄀㕂̀ᅮⱘ 㼀ऀऀ᐀ᬀ Ā 

(  ᠀䬂㼀ऀȀ 

�䔀 ᠀䬂㼀ऀ ᬂ꼀偠ᰀ䬀ȕ✀⠀ᔀ㔀䕀㜀䄀⠀ᔀᬀ˨辶䔀᠟܀☀ࡼ⬠䴶̀ⱘ    ᠀䨀ᜀ᠀⌟䄀

Ѐ䴶ᵓ̀ⱘTab 䬂ᴹᅲ⤀⠀ᔀ㼀ऀ㔀䕀Ǩ薅ᰃ᠟ࡼ᥻ࠊ䄀偠䔀⼀ⱘ̀⼀ᰀᬜᬀ᐀Ā 

(  GPS 㼀ऀȀ 

䔀᠀ GPS㼀ऀᬀȇ⨀ GPSᬀ䩳ⱘ܀㘀܀ᜀ⼀㘀܀㼀ऀȑ爀⤀฀ऀ⌟䄀Ѐⱘऀℹ⌟䄀Ā 

∀ᘀ∀ᘀ∀ᘀ∀ᘀȀȀȀȀ 

 ЀԀԀᅧdddd܀ЀԀԀᅧ܀ЀԀԀᅧ܀ЀԀԀᅧ܀฀Ѐ܀฀ЀЀఀԀက਀ّഀ܀฀ЀЀఀԀက਀ّഀ܀฀ЀЀఀԀက਀ّഀ܀ēēēēЀఀԀက਀ّഀ٭ༀഀఀЀࠀద२ЀԀࠀЀԀ؀܀ఀ٭ༀഀఀЀࠀద२ЀԀࠀЀԀ؀܀ఀ٭ༀഀఀЀࠀద२ЀԀࠀЀԀ؀܀ఀ٭ༀഀఀЀࠀద२ЀԀࠀЀԀ؀܀ఀ .1

2. ༪؀ࠀ२ЀԀఀ༪؀ࠀ२ЀԀఀ༪؀ࠀ२ЀԀఀ༪؀ࠀ२ЀԀఀēēēēༀ͎༓ఀༀՇԅༀ͎༓ఀༀՇԅༀ͎༓ఀༀՇԅༀ͎༓ఀༀՇԅqqqqЀԀ܊ཛྷఀЀԀ܊ཛྷఀЀԀ܊ཛྷఀЀԀ܊ཛྷఀrrrrďďďďၟၟၟၟ 5ĔĔĔĔ20msĐēĐēĐēĐēༀੇࠄԤՕՎЀᄡտЀ๢ЀༀੇࠄԤՕՎЀᄡտЀ๢ЀༀੇࠄԤՕՎЀᄡտЀ๢ЀༀੇࠄԤՕՎЀᄡտЀ๢Ѐ

ԀԀᅧԀԀᅧԀԀᅧԀԀᅧdddd 

 䜀⠀ᔀ܀᐀䜀⠀ᔀ܀᐀䜀⠀ᔀ܀᐀䜀⠀ᔀ܀᐀ ����

ఀ℀̀⠀ᔀЁഛऀ䄀ᅮ᐀܀ 1 ܀᐀ 2 ⱘ䕧܀⠀ᔀȀབᵰᠧĀĜā܀䄀䌀᐀ఀ܀䄀⠀ᔀᬀ䬀ऀȀऀ܀

ᠧ᐀ġ̀⠀ᔀ̀ऀЀ䄀㕂᐀܀䜀ⱘ䕧̀̀܀ḋ ȉЀᅲ⤀ఀऀ⠀ᔀ㔀䕀䔀⼀Ё Ȕ܀䜀ⱘ᐀ऀऀࠀ Ā 

����

����

����

����

����

����

����

����

㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖   䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ 
⠀ᔀᑣࡳ݊܀㘀℀䕗ᔎ฀ȀఀЎ݊ᘏ݅ऀЀ䄀㕂 9 ̀⠀ᔀĀఀ䔀 9 ̀̀ऀ⠀ᔀ̀㔀䕀ȀऀЀᅠᜀ̀

ѯⰀᄀ䕗฀ᴖⱘ䄀偠乍ⰀĀ℀བ䄀ἀ᠀䜀ऀ䬀ऀऀࡴ䔀Ѐऀ฀㜀ᡩⱘ䄀偠Ā̀䴶ህ⨀⠀ᔀᑣ܀ᴹἀ᠀䜀

ऀ䬀ऀऀࡴ䔀ⱘ䄀䄀̀̀خ䄀ᬀĀ؛ᅮ䔀⌕Ԁᡸࡼ԰䜀ऀऀ⬅䔀⌕ 2 䔀䌀䬀Ȁऀ̀⠀ᔀⱘ䄀㕂੠䄀ࡴ℀

ᬀབ̀Ȁ 
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���� ĀĀĀĀᬙ䱰ࠡ⠀ᔀᬙ䱰ࠡ⠀ᔀᬙ䱰ࠡ⠀ᔀᬙ䱰ࠡ⠀ᔀāāāā����

ᬙ䱰ࠡ⠀ᔀЏ㽕ⱘ԰⨀ᰃ㐀䜀ऀ䬀̀̀䌀฀

ⱘܙ⬉ᬀ䬀Ș᐀Ѐ䔀᠀⨀Āᬀ䬀㼀ऀāᴹᅲ⤀⠀

ᔀⱘ㔀䕀ěᤀ䱰ࠡ⌟䄀Ѐ䕧̀̀܀ℷᐌⱘጀ԰⠀

ᔂࡴ㐀Ԁᡸ̀̀ℷᐌⱘ⬉य़ Ā̀

��������ĀĀĀĀᬙ䱰ᔀᬙ䱰ᔀᬙ䱰ᔀᬙ䱰ᔀāāāā����

�Āᬙ䱰ᔀā⨀Ѣἀ᠀̀̀䔀⌕ᬙ䱰Ȁгህᰃ⬅

⌟䄀Ѐⱘ IA Ⰰ̀̀܀⬉⌕Ȁ⬉⌕ᅮؐ฀ѢԀᡸⱘ

䔀⌕ؐȀՓԀᡸⱘ䔀⌕Ԁᡸࡼ԰ऀ܀Ā䔀䜀⨀Ā᐀

ܹ䜀㼀ऀā԰Ўᴀ⠀ᔀ㔀䕀ⱘᴵЀȀгህᰃ᐀ܹ

䜀 A ᥹ࠄԀᡸⱘࡼ԰Ԁऀऀ䔀ܹ̀̀̀⠀ᔁ�

��������ĀĀĀĀ䜀ऀᔀ䜀ऀᔀ䜀ऀᔀ䜀ऀᔀāāāā�

䔀̀⠀ᔀᰃ̀̀䜀ऀㄝᕙ⠀ᔀȀ੠Ā⠀ᔀ̀ā

̀ḋȀ⌟䄀Ѐ䕧܀ⱘᰃ̀̀ℷᐌⱘㄝᕙ⠀ᔀȀఀ

䔀̀⠀ᔀ䜀䅽㜀ࡼ䜀ऀ䬀㸀㕂ࡼ԰Ā̀

⠀ᔀ㔀䕀ᴵЀ䔀᠀Ā᐀ܹ䜀㼀ऀāȀгህᰃ᐀

ܹ䜀 5 ᥹ࠄ䜀ऀ䬀ऀ䬀Ԁऀऀ䔀ܹ̀̀̀⠀ᔀĀ

䔀䜀㽕⡍܀∀ᘀⱘ̀☀ᰃȌЎ㽕ἀ᠀ऀࡴ䔀ᬙ

䱰Ș᐀Ѐ㼀ऀऀ᐀ᬀ̀ᅮ㽕䄀Ў 0Ā̀

��������ĀĀĀĀऀࡴ䔀ऀࡴ䔀ऀࡴ䔀ऀࡴ䔀āāāā����

䔀̀⠀ᔀᰃᭈ̀䄀偠ⱘᰀऀ̀̀⠀ᔀȄ㌀ህ

ᰃऀࡴ䔀⠀ᔀĀἀ᠀ⱘᰃ̀̀⬉⌕ऀࡴ䔀ᬙ䱰ĀᄀѢᬙ䱰㉏ൟⱘ䄀㕂ህⰀ݋ԧⱘԀᡸᰃЀМḋⱘऀࡴ䔀

ᬙ䱰Ȁህἀ᠀ЀМḋⱘऀࡴ䔀ᬙ䱰⠀ᔀĀऀḋ䔀᠀Ā᐀ܹ䜀㼀ऀā⠀ᔀ㔀䕀ᴵЀȀгህᰃఀ᥹ࠄԀᡸ䌀

䬀Ԁऀऀ⌟䄀ذℶĀ 
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㄀б　㄀б　㄀б　㄀б　    䄀∀ऀࡴ䄀偠䄀∀ऀࡴ䄀偠䄀∀ऀࡴ䄀偠䄀∀ऀࡴ䄀偠 

�Ā䄀∀ऀࡴā⌟䄀ऩऀܗᅲ⤀̀Ⰰ⬉य़īऀ⌕ⱘऀ 䄀∀܀䜀ऀࡴ䕧܀ȪѢ⌟䄀⬉࡯㈀㐀ⱘ䄀

฀ఀऀ⼀䄀∀ᘀ̀܀ⱘጀ԰㸠ЎĔఀ⨀ᴹᴀ偠ጀࡼ䄀∀ࡼࠊ㈀᭄Ā̀

� UAĀUBĀUCĀIAĀIBĀIC ഛऀЀऀࡴⰀ⌕ऀ 2̚20  䄀∀䕧܀�

�ᰒ⼎੠䄀ᔩ᐀ᬀ℀܀䜀ऀЀ᠀ᐙؐᰒ⼎੠䄀ᔩȄ㌀ऀЀ᠀ഀ∀ⱘⱒ܀ ऀ �

� ऀЀ䔀᠀㜀ࠀऀࡼȄ㌀ऀ䔀᠀᠟ࠀऀࡼȔᤀؐ੠Ⰰԡഛऀऀࠀ�

� ऀ⌟䜀ࡼ԰ؐǨ芊ఀؐЀऀࡼ԰ᬀ䬀Ǩ芊ఀᬀ䬀�

�

�

�

�

�

�

�

�

�

�

�

㄀̀㡖㄀̀㡖㄀̀㡖㄀̀㡖   ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ 

���� 䄀∀䄀∀䄀∀䄀∀᭄᥂᭄᥂᭄᥂᭄᥂䄀㕂䄀㕂䄀㕂䄀㕂 

ᴀἀഫ䜀ⱘ䄀∀ᰀ̀⼀ᰒ⼎ἀ᐀Ȁ̀ ᰃЀᐙؐⱘᬀ᐀Ȁऀ ฀̀⼀ህᰃЀഀ∀ⱘⱒ܀℀ᴹ㸼⼎ĀℸᬀȀ

䄀∀ⱘᐙؐህ੠ഀ∀ⱘᐙؐᰀⰀ᥹㘨㈀Ā㔀̀Ȁ⌟䄀Ѐ䕧܀ⱘऀऀࡴⱘ∀ᔶг੠䔀̀ഀ∀ⱘᐙؐᰀ݇㈀Ā

̀㠀ᴹ䄀Ȁఀ䔀㸠䄀∀ࡼࠊ䄀偠ᬀȀഀ∀ⱘᐙؐᑨ䄀㕂ᕫ฀ѢԀᡸⱘࡼ԰ᭈᅮؐȡབ䄀ጀࡼԀᡸⱘਃ

ȀȀЀԀ䄀ఀ䄀∀䕗ᄀᜀЎؐࡼ 0 ⱘᬀԀȀԀᡸ㘀ऀ䴴ࡼ԰Ā 

ఀ䔀̀义䴶䄀㕂䄀∀ⱘᐙؐ੠ⰀԡĀఀ ̀ጀ䔀㑶㡆ⱘ᭄

᥂Ⰰ᠀ⱘᰃᄀ㽕ऀࡴ䄀∀ⱘᄀᑨⰀⱘ䔀䘧Āᐙؐᰀ̀⼀ᬀ᐀

㸼⼎ȀఀЁᰃЀᐙؐⱘᬀ᐀㸼⼎ⱘȀ᠔Ѐ݊ऩԡᰃᘀᄀᑨⱘ

⬉⌕⬉य़ⱘऩԡȀབᵰЀഀ∀ⱘⱒ܀℀ᴹ㸼⼎Ȁ܀ᰒ⼎ⱘᰃ

ऴഀ∀ⱘⱒ܀П฀ᄀĀ䔀䜀ഀ∀੠䄀∀ⱘⰀԡᄀ䄀偠ⱘ㐀ᵰ

ᕅ਀̀ᰃᕜ฀Ȁ̀㠀ህ⨀吀䅸ⱘ䄀㕂ህऀЀњĀབᵰ䰀㽕䄀㕂ⱘ䄀Ȁḍ᥂Ԁᡸⱘᅮؐ䄀㕂݊̀㔀П䬀ⱘ

ⰀԡህऀЀњĀ 

᭄᥂฀ᔦ᠀䨀᭄᥂฀ᔦ᠀䨀᭄᥂฀ᔦ᠀䨀᭄᥂฀ᔦ᠀䨀ȀȀȀȀ䄀偠ࠡ䄀㕂དⱘ䄀偠᭄᥂Ȁఀ䄀偠ᰀ䬀ऀ䜀ⱘᐙؐ੠Ⰰԡऀ㘀ᰀऀࠀȀఀ䄀
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偠㐀ᴳऀȘℸ䬂ऀЀ䅽᭄᥂ Ā฀ᔦāࠄ䄀偠ࠡⱘ⠀ᔀǨ薅ᵕ฀ഄᬀԀњ䜀฀ᔀ䄀偠Ā 

䨀᠀䨀᠀䨀᠀䨀ȀȀȀȀ䄀᠀䨀ᄀ䙷ѯऀ̀䔀ࠡ̀̀䄀偠ⱘऀ᭄̀䍋԰⨀Ȁ㔀ऀᄀ䔀㸠̀̀̀䄀偠ࠡԀᬍⱘ᠀ᬀࠋᬀࠋᬀࠋᬀࠋ

ᬀ᭄᥂ᰀᬜĶᄀᬀԀᬍⱘ᭄᥂ Āᬀࠋā㜀Ԁᬍࠡⱘ⠀ᔀĀ 

⌀䰀⌀䰀⌀䰀⌀䰀᠀䨀᠀䨀᠀䨀᠀䨀ȀȀȀȀᅗᄀᔧࠡにऀЁᰒ⼎ⱘऀ ∀ᔶȈ᠀ഀ∀ ĀⰀ⌕ȀЀऀ 2~20  䄀∀Ȁⱘᐙؐ⌀

䰂Ⰰԡఀ݊ࠄ吀䅸⠀ᔀ ĉ䜀 A ⰀⱘⰀԡఀࠄĀ�0e�āȀB ⰀⱘⰀԡఀࠄĀȀ120eāȀC Ⰰⱘ

ⰀԡఀࠄĀ120eā˨ 辯䬂Ѐᄀᔧࠡ⬠䴶̀ᰒ⼎ⱘऀ᭄ᰀᬜĀ 

䔀䜀ᰃᄀऀऀࡴⱘ∀ᔶᰒ⼎ĉЀ䔀᠀ 3 Ⰰ䘀ᰒ⼎Ȁ

гऀЀऩ⠀ᰒ⼎̀Ⰰⱘ∀ᔶĀབఀЁ᠔ᰒ⼎ⱘህᰃ A Ⰰ⬉

य़ऀऀࡴⱘњ䄀∀Ѐऀⱘ∀ᔶĀ䔀̀ఀᔶᰒ⼎ᕜᬀԀ̀⼎

∀఼ⱘఀᔶ䔀㸠ᄀ℀Ā 

ऀⰀ⬉य़ⱘⰀ⌕䕧܀㠀ఀᰃ-160~160VȀഀ∀੠䄀∀

ⱘ䕧܀㠀ఀᰃ 0~120VȀऀⰀ⬉⌕ⱘⰀ⌕䕧܀㠀ఀᰃ

-10~10A˨邛爀∀੠䄀∀ⱘ䕧܀㠀ఀᰃ 0~40AĀ 

ఀऀ̀̀䔀䘧Ёऀࡴⱘ∀ᔶᰀᬜؐᘏ੠̀㘀䍙䔀 120VȀ40A/30AȀĀ㠀䍙܀㠀ఀȀ䕃Ѐᄀ㐀܀䍙܀

㠀ఀᤀ⼎Ȁℸᬀ䄀Ḁᴀ䕧᭄ܹؐᜀḀᴀ᭄᥂ऀऀࠀᘏᐙؐᰃऀጀ㐀䍙䔀њ 120VȀ40A/30AȀĀఀ᭄᥂䕧

ܹᬀ੠䕧ࠀऀ܀Ёഛ㽕䔀㸠ऀࡴᐙؐḀᴀĀ 

���� ऀ䜀ऀ᭄ऀ䜀ऀ᭄ऀ䜀ऀ᭄ऀ䜀ऀ᭄ 

����  ऀ䜀䔀᠀ऀ䜀䔀᠀ऀ䜀䔀᠀ऀ䜀䔀᠀ 

ऀ䜀ऀ䜀ऀ䜀ऀ䜀ȀȀȀȀЀ̀᠀㤀ऩЁ䔀᠀䰀㽕ऀࠀⱘ䔀䘧ȏ嘀ఀЁ䔀᠀

ⱘᰃ $ Ⰰ⬉य़خЎऀࠀ䜀Ā̀

∀ᔶ∀ᔶ∀ᔶ∀ᔶȀȀȀȀ᠀ⱘᰃऀࡴⱘ䄀∀ ᭄ȄⰀ⌕ࠄ 20  䄀∀ 

ᐙؐℹ䭓ᐙؐℹ䭓ᐙؐℹ䭓ᐙؐℹ䭓ȀȀȀ˨ꮩ䜀ⱘℹ䭓г̀Ā䄀∀㸼⼎ᬀ∀āⰀᄀᑨĀ

ᔧ䔀᠁�ᐙؐ㸼⼎ āᬂℹ䭓гЀᐙؐ 㸼⼎ȉ⤀ԡᰃ A ᜀ

Vȵ䔀 ᠁�ഀ∀ⱘⱒ܀℀㸼⼎ āᬂ܀ℹ䭓 гᰃⱒ܀℁  

 㠀ఀĀĀĀĀᬀ䬀ᬀ䬀ᬀ䬀ᬀ䬀ࠀ㠀ఀऀࠀ㠀ఀऀࠀ㠀ఀऀࠀऀ  ����

ᰃЀࠡ义ⱘ䄀∀᭄᥂义䴶ЁऀᴹⱘȀ̀㘀Ⰰؐ܀ᰃࠡ䴶᠔䄀㕂དⱘ䄀∀ⱘؐĀؐ܀ࠀȀȀȀȀऀؐ܀ࠀऀؐ܀ࠀऀؐ܀ࠀऀؐ܀ࠀऀ

᥹ԀᬍĿ唀Ԁᬍ䔀̀ؐ܀ᔀ乏ఀ䄀∀᭄᥂义䴶䜀䔀㸠ćؐఀ䔀䜀Ѐᐙؐⱘᬀ᐀㸼⼎ Ā̀

ࠀ䰤̀䰤̀䰤̀䰤ȀȀȀȉ̀ࠀऀࠀऀࠀऀࠀऀ 䜀ⱘ䕧̀܀䰤ؐ˨辯ؐऀЀ⹂Ԁ䕧܀ⱘ䜀ؐ̀㜀Ѣ฀฀ȄᤳണԀᡸ㸀㕂 Ā 

ℹⱘ䬀䱨ᬀ䬀̀ࠀऀ℀䬀᠀ⱘᰃᬀࠀ䬀ȀȀȀȉᬀࠀ䬀ऀᬀࠀ䬀ऀᬀࠀ䬀ऀᬀࠀऀ ȃ㠀䄀㕂Ў⼀฀ѢԀᡸⱘᭈᅮࡼ԰ᬀ䬀 Ā̀

����  䄀∀㸼⼎ᬀ∀䄀∀㸼⼎ᬀ∀䄀∀㸼⼎ᬀ∀䄀∀㸼⼎ᬀ∀ 

ऀⰀⱘ䄀∀܀䜀ⱘ᭄᥂ऀЀ䔀᠀ĀЀᐙؐⱘᬀ᐀㸼⼎āȀгऀЀ䔀᠀ĀЀഀ∀ⱘⱒ܀℀㸼⼎āĀᔧ䔀

ĀЀഀ∀ⱘⱒ܀℀㸼⼎āȀఀĀ䄀∀ā�义䴶ЁऀⰀ䄀∀ⱘؐᰒ⼎ЎⰀᄀѢഀ∀ᐙؐⱘⱒ܀℀Ȁऀ䜀ⱘᐙ

ؐℹ䭓гЀഀ∀ⱘⱒ܀℀㸼⼎ą开བȌĀЀᐙؐ㸼⼎ āᬂᴀⰀ⬉य़ 2  䄀∀ᐙؐЎ 2V˨邛爀∀ᐙؐ
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Ў 10Vȇᔧ䔀᠀ ĀЀഀ∀ⱘⱒ܀℀㸼⼎āᬂℸᬀᰒ⼎ⱘ 2  䄀∀Ў 20ȁ�

���� ᐀݇䜀᐀݇䜀᐀݇䜀᐀݇䜀 

᐀݇䜀义⨀ᴹᅮН᐀݇䜀੠䄀ᔩ᐀݇䜀ⱘࡼ԰ᘀ܀Ā吀䅸 AĀBĀCĀRĀaĀbĀc ̀䌀᐀݇䜀ܼ䘀

ᰀᬜǨ薁偠ᬀऀ㜀ᅮН᠀ᅮ਀܀䌀᐀݇䜀ᰀᬜȈ℀䴶ᠧĀĜāЎᰀᬜȀĀऀ᐀݇䜀ⱘ݇㈀Ўᜀ݇㈀Ā̀

����  䰆᥹☀ᡪᬀࡼ䬀  吀䅸Ў 5msĆ⸀㐀⬉఼䄀偠ᬀȏ嘀ᵰ᥹☀ᡪࡼ䕗฀Ȕ栀䄀㕂䕗฀ؐĀ 

㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖   䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ 

���� 䄀∀ࡼࠊ㈀᭄Ḁ偠䄀∀ࡼࠊ㈀᭄Ḁ偠䄀∀ࡼࠊ㈀᭄Ḁ偠䄀∀ࡼࠊ㈀᭄Ḁ偠ȀȀȀȀऀय़఼ጀࡼԀᡸ䘀ऀ܀य़఼ጀࡼԀᡸ䘀ऀ܀य़఼ጀࡼԀᡸ䘀ऀ܀य़఼ጀࡼԀᡸ䘀܀ȀȀȀȀ 

● 䄀偠᥹㐀䄀偠᥹㐀䄀偠᥹㐀䄀偠᥹㐀ȀȀȀȀ  

᥹㐀ᬀ∀᥹㐀ᬀ∀᥹㐀ᬀ∀᥹㐀ᬀ∀ȀȀȀȂ鰁Ԣय़ջऀᬀࡴ⬉⌕ ȀȀ⌟䄀Ѐ IA ᥹倀

य़ջ A Ⰲ IB ᥹Ԣय़ջ a Ⰲ倁Ԣय़ջⱘЁᔀ㐀ⴀ᥹ऀ᥹

⌟䄀Ѐ INĀ 

᥹㐀ᬀ∀᥹㐀ᬀ∀᥹㐀ᬀ∀᥹㐀ᬀ∀ȀȀȀȂЀ倀य़ջࡴ⬉⌕ ȀȀ⌟䄀Ѐ IA ᥹倀य़ջ A

Ⰲ蠀य़ջⱘЁᔀ㐀᥹⌟䄀Ѐ INĀ 

● 䄀偠ᬀ∀䄀偠ᬀ∀䄀偠ᬀ∀䄀偠ᬀ∀ȀȀȀȀ 

̀䴶Ѐ᥹㐀ᬀ∀᥹㐀ᬀ∀᥹㐀ᬀ∀᥹㐀ᬀ∀ 2 Ў՟Ȅ倀य़ջࡴ⬉⌕ ȀȀ 

㈀᭄Ўࡼࠊ∀䄀ᴀऀय़఼ⱘѠ 䄀؛ 20%Ā 

ऀ✊㸼⼎āĀ℀܀Āऀ᭄ā义䴶Ё䔀᠀ĀЀഀ∀ⱘⱒఀܜ

ఀĀ䄀∀ā义䴶Ё䔀Ё IAȀ䄀㕂ഀ∀ᐙؐЎ 2AȀᑊఀ㸼ḐЁ

䄀㕂 2  䄀∀Ў 25%ȎѢ䄀∀ࡼࠊ㈀᭄Ў 20%ȀՓԀᡸ᐀

ༀ䄀偠ᬀ̀ࡼ԰ȀȀབఀ᠔⼎Ȁ 

᠀ᤶ㜀Āऀ᭄ā义䴶Ȁ䔀܀ ,$ Ўऀ䜀Ȁ∀ᔶЎĀѠ 䄀

∁ĀȀᑊ䄀ᐙؐℹ䭓Ў 1%Ȁ䔘Ā᠟ࠀऀࡼ āᬀ᐀Ā䄀㕂ད

ⱘऀ᭄བ̀ఀ᠔⼎Ĕༀ䄀偠 Șℹ䭓䔀ℹ܀ᄀऀ䜀 㜅ᡸ

԰ᬀࡼ԰Āᄀࡼ IA ⱘѠ 䄀∀ⱒ܀℀ؐ̀ᭈᅮⱘࡼࠊ㈀᭄ᄀ

✻Ā 
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㄀क　㄀क　㄀क　㄀क　    乥⥛ऀ倀Ԣ਼䄀偠乥⥛ऀ倀Ԣ਼䄀偠乥⥛ऀ倀Ԣ਼䄀偠乥⥛ऀ倀Ԣ਼䄀偠 

�Ā乥⥛ऀ倀Ԣ਼䄀偠ā⌟䄀ἀഫЏ㽕ᰃ⨀ᴹ⌟䄀Ԣ਼܀䕑੠倀਼܀ᴎㄝԀᡸⱘऀ乍ࡳ㘀Ğഀ᥂݊

ܗᜀњ݁̀⌟䄀ऩ܀㘀ȑ䔀̀ἀഫࡳ Ā̀

� ⌟䄀乍Ⰰܼ䴶Ȉऀњ܀Т᠔ᰀⱘ乥 ⥛ऀ倀Ԣ਼Ԁᡸ�

� 乥⥛ऀЀ̀␀䔀㸠Ԣ਼܀䕑⌟䄀Ȅ㌀ऀЀ̀␀䔀㸠倀਼䄀偠�

 

 

 

 

 

 

 

 

 

 

 

 

 

 

㄀̀㡖㄀̀㡖㄀̀㡖㄀̀㡖   ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ 

���� ⌟䄀乍Ⰰ⌟䄀乍Ⰰ⌟䄀乍Ⰰ⌟䄀乍Ⰰ 

ᰀĀࡼ԰乥⥛āĀĀࡼ԰ᬀ䬀āĀĀdf/dt 䬀䨀āĀĀdv/dt 䬀䨀āĀĀԢ⬉य़䬀䨀āЀऀĀԢ⬉⌕䬀䨀āㄝ

݁̀⌟䄀乍ⰀĀḍ᥂䰀㽕ȀऀЀ䔀᠀݊Ёⱘ̀̀ᜀ㔀฀̀䔀㸠䄀偠Ā䔀᠀฀̀⌟䄀乍ⰀᬀȀఀ̀̀⌟䄀

乍Ⰰ⌟䄀ᅠ℀ऀȀЀᔍ܀Ⰰᑨᄀ䄀Ḛᤀ⼎ᰃऀ䔀㸠̀̀̀⌟

䄀乍ⰀĀ̀

⌟䄀ᄀ䈵ऀ⼀ЁऀࠀĀԢ਼ԀᡸāĀĀ乥⥛㐀⬉఼āĀĀጀ

乥㐀⬉఼āĀĀԢ乥㐀⬉఼āЀ Āऀ倀乥㐀⬉఼āѨ⼀㐀⬉఼Ā

吀䅸ᘀ̀܀䔀᠀ĀԢ਼Ԁᡸāć䨀̀᠀㤀ऩབఀ᠔⼎Ȁ̀

���� 䄀偠ऀ᭄䄀偠ऀ᭄䄀偠ऀ᭄䄀偠ऀ᭄ 

�  乥⥛ऀࠡࠀ᐀ᬀ 

ఀऀ䜀ⱘ℀̀ऀࠀ䔀⼀ЁȀ㸀㕂ܜЀ乱ᅮ乥⥛ 50Hz 䕧܀Ȁ㐀᠀㜀Ā乥⥛ऀࠡࠀ᐀ᬀā㐀ᴳȧ਀ऀ

Ǩ薁乍ఀᰀѯԀᡸ⌟䄀ᰃ䴲ᐌᰀ⨀ȉЀ⨀ᴹㄝᕙԀᡸ乥⥛䬀䨀ऀ㼀䰸䬀䨀ࠀༀऀ᐀ݡ Ā̀

�  ⌟䄀䬀ᬀᬀ䬀 

℀̀ 䄀偠㐀ᴳऀ㸀㕂ᄀذℶ䕧܀㜀Ā⌟䄀䬀ᬀᬀ䬀ā㐀ᴳȇ愀䔀ܹ̀̀ 䄀偠Ā̀

�  ᭈᅮؐ 
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ऀ⌟䄀ࡳ㘀义Ёഛᰀᭈᅮؐ䕧ܹḚȀ䔀ѯᭈᅮؐ฀฀ఀ䄀偠ᰀ䬀ᑊ̀䍋԰⨀Ȁऀᰃఀ䄀偠ऀ䍋ऀࠄ

㔀ᄀ℀԰⨀Ğഀ᥂䰀㽕㜀㸠䄀ᅮĀܕ䄀䄀ጀāĀ䄀偠⌟ᕫⱘĀ⌟䄀ؐā́�䠀ᅮ ؐā䔀㸠℀䕗ऀȕ欀܀

̀̀Ⰰᄀ䄀ጀȄ㔀ऀᬀԀᡸⱘᔀ㘀 Ā̀

 ⥛԰乥ࡼ⥛԰乥ࡼ⥛԰乥ࡼ⥛԰乥ࡼ ����

 ԰乥⥛⌟䄀㠀ఀࡼ  �

ࡼ԰乥⥛⌟䄀㠀ఀⱘ⌟䄀ༀؐ੠㐀ؐഛᑨ䄀㕂ఀࡼ

԰乥⥛䰘䔀Ā⌟䄀ༀؐᑨ฀ѢԀᡸᭈᅮࡼ԰ؐȀ⌟䄀㐀ؐ

ᄀѢᭈᅮࡼ԰ؐȀ 

᐀Ȁࠀऀ℀䰊̀܀⥛԰乥⥛ⱘ⌟䄀ᬀ∀Ȁ⌟䄀ᬀ乥ࡼ

ༀЀ 50Hz 䕧܀Ȁ㐀ऀࠡࠀ᐀ᬀऀ Ȁܜ᠀᠔䄀ᅮⱘ df/dt

ഛ̀ࠀ␀ȗ̀␀ Ȁ㜀⌟䄀ༀؐ乥⥛Ȁ✊ऀ᠀䄀ᅮⱘℹ䭓

Ѐ̀ᅮᬀ䬀䬀䱨䔀Ḑ䰡Ԣȗ̀छ Ȁ乥⥛Ȁఀ䄀䔀⼀ЁབԀᡸࡼ԰Ȁࡼ܀⌟܀԰ؐĀབᰀࡼ԰Ȁᔧऀࠀ

㜀⌟䄀㐀ؐȉ䜀䅸ЎԀᡸ̀Ј簀԰㔀㐀ᴳ䄀乍Ⰰ⌟䄀Ā 

䔀䜀䔀Ḑऀ乥ⱘᬀ䬀䬀䱨ᰃḍ᥂ᭈᅮⱘࡼ԰ᬀ䬀㜀ࡼ⹂ᅮⱘ˨辯ᬀ䬀䬀䱨℀ᭈᅮࡼ԰ᬀ䬀䭓 ���6Ā

ᬙᭈᅮࡼ԰ᬀ䬀ᑨ䄀㕂ℷ⹂ȄԀ䄀ఀऀᬀࠀ䬀䬀䱨ݙԀᡸᰀ䌀฀ᬀ䬀ऀЀࡼ԰ Ā̀

䕑䄀偠̀㠀⌟䄀㠀ఀᄀѢ܀Ԣ਼خ 50HzȆ⸀倀਼܀ᴎ䄀偠̀㠀⌟䄀㠀ఀ฀Ѣ 50HzĀ̀

՟བȓⴀԢ਼ࡼ԰ؐЎ 48.5HzȉЀ䄀ᅮ⌟䄀㠀ఀЎ 48.748Hz Ȁℹ䭓Ў 0.05Hzģἀ䄀ༀؐ

੠㐀ؐ̀㘀䄀㕂ᕫ฀ᄀȃ㠀ᑨ̀ԢѢ 45HzȀȀऀ܀Ԁᡸᄀ䬀䨀Ā̀

  ԰ᬀ䬀ࡼ԰ᬀ䬀ࡼ԰ᬀ䬀ࡼ԰ᬀ䬀ࡼ ����

԰ᬀ䬀⌟䄀ⱘᬀ∀˨ꮲ攀⥛Ѐༀȃؐ㠀Ўࡼ 50HzȀ

̤㜀㐀ؐᑊㄝᕙࡼ԰ Ā䄀㐀ؐᑨ⬹ᄀѢࡼ԰乥⥛ؐЀ⹂

Ԁ㸀㕂ࡼ԰ȀԚ⌟䄀ࡼ԰ᬀ䬀ⱘ䅵ᬀ఼ᰃЀ᠔䄀ᅮⱘĀ᐀

ༀ䅵ᬀ☀ⱘ乥⥛ā฀᐀ༀ䅵ᬀȀᬙ䄀ؐ㠀ᰀأጀᄀᕅ਀ᬀ

䬀⌟䜀㈀ᑺǨ薁偠䔀⼀㼀ऀఀĀ̀

�  ᐀ༀ䅵ᬀⱘ乥⥛☀ 

ᘀℷ⹂䄀㕂Ā᐀ༀ䅵ᬀ☀ⱘ乥∀܀԰ᬀ䬀ᬀȀᑨ⡍ࡼ⌟

⥛āă㠀䄀㕂Ў㸀㕂ᭈᅮⱘࡼ԰乥⥛ ȗ⌟䄀܀ⱘࡼ⹂܀԰乥⥛ؐ Ā̀

���� df/dt 䬀䨀䬀䨀䬀䨀䬀䨀 

�  df/dt ⌟䄀㠀ఀ 

⌟䄀Ādf/dt 䬀䨀ؐāᬂఀℸ㠀ఀݙ䔀☀䔀㸠䄀᥶⌟䄀 ȡ ⌟䄀ᬀ䘀Ѐ乥⥛ༀؐ̀␀ ȗ̀␀ Ȁ

㜀㐀ؐȃ␀ ȗ̀␀ Ȭ堀 df/dt ؐఀ䄀㠀ఀݙ䔀☀ऀࠀ˨辯᥶㜀ᴀ̀䕂䄀偠㜀Ԁᡸࡼ԰ȇ⌟܀ℸᬀ

ⱘ df/dt 䬀䨀ⱘ䔀⬠ؐĀ̀

ఀЎԀᡸఀ฀Ѣᭈᅮⱘ df/dt ؐ̀␀ᬀ䬀䨀Ȁ᠔ЀȀ̀㠀ऀࠀༀؐᑨ䄀㕂Ў฀ѢԀᡸᭈᅮⱘ䬀䨀ؐȀ
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Ԁᡸⱘ܀԰ȣἀࡼࠄ԰ࡼ㐀ؐᑨ䄀㕂ЎᄀѢԀᡸᭈᅮⱘ䬀䨀ؐȉ䜀⌟䄀ԀᡸЀ̀ࠀऀ df/dt 䬀䨀ؐĀ̀

�  乥⥛ऀࠀ㠀ఀ 

℀䕂䄀偠乥⥛Ѐༀؐ̀␀ȗ̀␀ ȷ㐀ؐ ďؐ̀㠀Ў 50Hzȉࠀ㐀ؐ̀㘀䄀㕂฀ᄀ ȌЎ̀

㠀㸀㕂䘀ᰀ̀̀ఀᰀⱘĀ䬀䨀乥⥛ā˨ 邅攀⥛฀ԢњȾ㕂ᄀЀ㹿䬀䨀̀ऀ܀ Ā̀

∀ᘀ∀ᘀ∀ᘀ∀ᘀȀȀȀȀ 

ᄀఀིఀ؞଴ऀ̀ܤ଀ཛྷఀༀ͎̀਀൞฀ᄀఀིఀ؞଴ऀ̀ܤ଀ཛྷఀༀ͎̀਀൞฀ᄀఀིఀ؞଴ऀ̀ܤ଀ཛྷఀༀ͎̀਀൞฀ᄀఀིఀ؞଴ऀ̀ܤ଀ཛྷఀༀ͎̀਀൞฀ēēēēༀఀͬܙပᄀࠓ܀ఀٴЀ്̀ᅱൟༀఀͬܙပᄀࠓ܀ఀٴЀ്̀ᅱൟༀఀͬܙပᄀࠓ܀ఀٴЀ്̀ᅱൟༀఀͬܙပᄀࠓ܀ఀٴЀ്̀ᅱൟdddd����

���� dv/dt 䬀䨀䬀䨀䬀䨀䬀䨀 

䔀̀⌟䄀义̀̀᭛ЁⱘĀdf/dt 䬀䨀āᕜⰀԐȉ฀ఀ܀Ѣ℀䕂⌟䄀ऀࠀⱘᰃ dv/dt ؐĀ̀䴶ऀᄀᅗЀ

ⱘ̀ऀ☀خЀ㐀Ā̀

�  dv/dt ⌟䄀㠀ఀ 

⌟䄀Ādv/dt 䬀䨀ؐāᬀఀℸ㠀ఀݙ䔀☀䔀㸠䄀᥶⌟䄀ȡ ⌟䄀ᬀ⬉य़䘀Ѐ⬉य़ऀࠀༀؐ̀␀㜀

㐀ؐȀ̀ ␀ⱘ dv/dt ؐఀ䄀㠀ఀݙ䔀☀ऀࠀȀ䄀᥶㜀ᴀ̀䕂䄀偠བᵰԀᡸࡼ԰Ȁ܀⌟܀ dv/dt 䬀䨀ⱘ䔀⬠

ؐĀ̀

ఀЎ㸀㕂ఀ฀Ѣᭈᅮⱘ dV/dt 䬀䨀ؐᬀ฀Ѣ䬀䨀⠀ᔀȘ᐀Ѐȃ㠀ऀࠀༀؐᑨ䄀㕂Ў฀Ѣ㸀㕂ᭈᅮ

ⱘ䬀䨀ؐȀऀࠀ㐀ؐᑨ䄀㕂ЎᄀѢ㸀㕂ᭈᅮⱘ䬀䨀ؐĀे䄀偠Ѐ㸀㕂̀ࡼ԰ࡼࠄخ԰ȀЀ㔀⌟܀㸀㕂ⱘ

dv/dt 䬀䨀ؐĀ̀

�  ⬉य़ऀࠀ㠀ఀ 

Ўњἀ᠀⬉य़̀䰡ⱘ䔀⼀ȃ㠀ᑨ䄀⬉य़ⱘ Āऀࠀༀؐā฀ѢĀऀࠀ㐀ؐāĉᬀ Ȅ฀њԀ䄀Ԣ਼

㸀㕂̀ఀԢ⬉य़㔀䬀䨀Ȍℸ䄀㕂ⱘ⬉य़ Āऀࠀ㐀ؐāᑨ฀Ѣ㸀㕂ᅮؐ㤀ऩЁᭈᅮⱘԢ⬉य़䬀䨀ؐĀ̀

�  ⌟䄀ᬀ df/dt ؐ 

ఀℸ⌟䄀ऩܗ䜀乥⥛ᘏᰃ᠀᠔䄀㕂ⱘ df/dt Ȁఀℸ䄀㕂ࠀऀ df/dt ᬂᑨԀ䄀݊ؐᄀѢ㸀㕂᠔ᭈᅮⱘ

df/dt 䬀䨀ؐĀ 

���� Ԣ⬉य़䬀䨀Ԣ⬉य़䬀䨀Ԣ⬉य़䬀䨀Ԣ⬉य़䬀䨀 

䄀义̀̀᭛ЁⱘĀdf/dt 䬀䨀ā੠Ādv/dt 䬀䨀āⰀԐă䴶ЀЀ㐀̀ऀ☀ Ā̀

�  ⬉य़⌟䄀㠀ఀ 

⌟䄀ᬀ⬉य़ఀℸ㠀ఀݙ䔀☀䔀㸠䄀᥶⌟䄀Ȁ℀䕂⌟䄀ᬀ乥⥛ऀࠀȀԚ⬉य़ఀᅮЎᴀ̀ؐĀ⬉य़ؐЀ

ༀؐ䔀⌀๲ࡴȷᴀ̀ؐᬀ㸀㕂㼀䰸䬀䨀ℷ⹂ࡼ԰ ȇ䄀ؐेЎԢ⬉य़䬀䨀䔀⬠ؐ �

⬅Ѣ㸀㕂ఀ⬉य़ᄀѢ䬀䨀ؐᬀ฀Ѣ䬀䨀⠀ᔀȀᬙ̀㠀ऀࠀༀؐᑨ䄀㕂ЎᄀѢ㸀㕂ᭈᅮⱘ䬀䨀ؐȀऀ

㸀㕂ⱘԢ⬉य़䬀䨀ؐ܀⌟԰Ȅ㔀ࡼࠄ԰ࡼ㐀ؐᑨ䄀㕂Ў฀Ѣ㸀㕂ᭈᅮⱘ䬀䨀ؐĉ䜀䄀偠Ѐ㸀㕂̀ࠀ Ā�

���� Ԣ⬉⌕䬀䨀Ԣ⬉⌕䬀䨀Ԣ⬉⌕䬀䨀Ԣ⬉⌕䬀䨀 

䄀⌟䄀义̀ĀԢ⬉य़䬀䨀ā䄀偠ᬀ∀䴲ᐌⰀԐ
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㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖   䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ 
̀䴶ЀЀĀԢ਼ࡼ԰ؐ⌟䄀āЎ՟˨辯㐀䄀ᬀ݋ԧⱘ䄀偠ᬀ∀ 

���� ᥹᥹᥹᥹㐀ᬀ∀㐀ᬀ∀㐀ᬀ∀㐀ᬀ∀ 

⌟䄀Ѐ̀Ⰰ⬉य़ UAĀUBĀUC ᥹Ԁᡸ̀Ⰰ⬉य़Ȁ⌟䄀Ѐ UN ᥹Ԁᡸⱘ UNȀ⌟䄀Ѐ᐀ܹ䜀 AĀB ܀

㐀ⱘ̀　Ȁऀ̀　ⴀ᥹ऀ᥹⌟䄀Ѐ᐀ܹ䜀ⱘ݀݅　Ȁᰀऀ᥹̀᐀܀᐀᥹Ԁᡸⱘ㄀̀䕂੠㄀Ѡ䕂⨀䈀㥋܀

㸀㕂ⱘጀ԰⬉⑤ȏ嘀ᵰ㸀㕂䰀㽕Ⰰ⌕ጀ԰⬉⑤ȉЀЀ⌟䄀Ѐऀ䴶ᵓⱘ⠀　Ⰰ⌕⬉⑤᐀᥹ ȀĀ 

���� 䔀᠀䔀᠀䔀᠀䔀᠀ 

ᠧ᐀Ā乥⥛ऀ倀Ԣ਼Ԁᡸā⌟䄀ἀഫ˨辶᠀ĀԢ਼Ԁᡸā⌟䄀ᄀ䈵ⱘĀࡼ԰乥⥛ā⌟䄀乍ⰀȀ̀

���� 䄀㕂䄀㕂䄀㕂䄀㕂 

԰乥⥛ā⌟䄀⬠䴶Ȁ䄀㕂䄀偠᭄᥂ȀབऀࡼĀࠄᤶ܀

ఀ᠔⼎Ȁ̀

�  ᭈᅮؐ 

᠀✻ԀᡸⱘᅮؐऩᜀԀᡸᅲ䰙ᭈᅮⱘᅮؐ䄀㕂Ā䄀䄀

㕂乍ఀ䄀偠ᰀ䬀ऀ䍋ऀ㔀԰⨀ȃᕅ਀䄀偠㐀ᵰ Ā̀

 ԰乥⥛⌟䄀㠀ఀࡼ  �

Ā⌟䄀ༀؐāᔀ乏฀ѢԀᡸᭈᅮࡼ԰乥⥛Ȁᑊ̀Ā⌟

䄀㐀ؐāᔀ乏ᄀѢᭈᅮࡼ԰乥⥛ĀĀऀࠀℹ䭓āձ᥂ᄀ䄀

偠ⱘ㈀ᑺ㽕∖㔀ᅮȃ㠀᠀吀䅸ⱘ 0.05Hz 䄀㕂ेऀĀ̀

�  ⌟䄀ᬀ df/dt ؐ 

᠀乥⥛̀䰡䔀⼀Ё㄀̀䰊℀ⱘഛऀࠀ乥䔀⥛Ȁdf/dt

ؐᑨᄀѢԀᡸᭈᅮⱘ䬀䨀ؐĀ̀

�  ऀ乥ℹ䭓 

᠀㄀Ѡ䰊℀䔀Ḑऀ乥ⱘĀऀࠀℹ䭓ā˨ 辯ؐ䍞ᄀ㘀Փ⌟䄀ⱘ㈀ᑺ䍞倀Ā̀�

 ԰ᬀ䬀ࡼ  �

ᭈᅮࡼ԰ᬀ䬀Ā㄀Ѡ䰊℀䔀Ḑऀ乥ⱘᬀ䬀䬀䱨ㄝѢ䄀ؐࡴ ��� ⼁䄀ؐབᵰ䄀㕂฀ᄀ Ȁᰀऀ㘀ЀՓ

Ԁᡸఀ̀̀ऀ乥ᬀ䬀䬀䱨ݙᴹ̀ऀࡼ԰țᤀ䄀ؐᑨℷ⹂䄀㕂Ā̀

���� ᐀ༀ䄀偠᠀䨀᐀ༀ䄀偠᠀䨀᐀ༀ䄀偠᠀䨀᐀ༀ䄀偠᠀䨀 

Ḁᴀ䄀偠ऀ᭄ഛ䄀㕂ℷ⹂ऀȉ䜀ऀ᐀ༀ䄀偠Ǩ薁偠ᰀ䬀ȫ 䴶̀ⱘĀᔧࠡ乥⥛ HzāᴀऀЀ㼀ᄀࠄ

ᔧࠡ⌟䄀Ѐ䕧܀ⱘᅲᬀ乥⥛Ā⌟䄀Ѐᰀ䕧܀⬉य़ᬀȀԀᡸ̀ⱘĀ᐀ᐌā♃ЀЀĀᔧ⌟䄀Ѐ䕧܀ⱘ乥⥛ᄀ

ѢԀᡸⱘĀਃؐࡼāᬂԀᡸ̀ Āਃࡼā♃Ѐȉ䜀ਃࡼԢ਼ࡼ԰ܗЀĀ̀

䄀偠ⱘ䔀⼀བ̀Ȁ䕧܀ 50Hz ⬉य़⬉⌕Ȁ㐀䔀ऀࠡࠀ᐀ᬀæ£— 乥⥛Ѐ df/dt 䔀⥛ഛ̀ࠀ␀㜀Ā⌟䄀܀

ؐāæ£— ℹ䭓ࠀ	᠁ āЁ�䠀ᅮࡼ԰ᬀ䬀 āȀ0.2 ⼬堛䬀䬀䱨䔀Ḑ̀䰡乥⥛ᑊ 䄀ᔩᰃऀԀᡸࡼ԰Ā 
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㄀क̀　㄀क̀　㄀क̀　㄀क̀　    ࡳ⥛ᬀऀऀ䰏ᡫࡳ⥛ᬀऀऀ䰏ᡫࡳ⥛ᬀऀऀ䰏ᡫࡳ⥛ᬀऀऀ䰏ᡫ䄀偠䄀偠䄀偠䄀偠 

ԀᡸĀ䈀ऀᬀ⥛ࡳ㈀㐀Ё̀Āᬀऀāᰀ݇ⱘԀᡸȀ՟བ࡯⬉䰏ᡫ⌟䄀ἀഫЏ㽕⨀ᴹ⌟䄀ऀऀᬀ⥛ࡳ

ᑣࡳ⥛ᬀऀĀ䰀ᑣࡳ⥛ᬀऀĀⰀ䬀ࡳ⥛ᬀऀĀ䔀ࡳ⥛ᬀऀĀⰀ䬀䰏ᡫ੠᥹ഄ䰏ᡫㄝㄝȀ⌟䄀ᅗЀⱘࡼ԰

䔀⬠Āᰀ฀♉ᬣ㼀ȀЀऀ⬉य़Ā⬉⌕ⱘࡼ԰ؐ੠ࡼ԰ᬀ䬀Āࡼ԰䰏ᡫㄝĀ̀䴶ЀЀĀࡳ⥛ᬀऀԀᡸāЎ

՟ȑ䔀̀⌟䄀ἀഫⱘऀ̀⌟䄀ऩܗ䔀㸠Ѐ㐀 Ȅༀ⬠䴶བ̀ఀ᠔⼎Ȁ̀

�Ԁᡸⱘऀ⼀⌟䄀乍ⰀȄ㌀ऀЀ䔀㸠Ⰰ䬀੠᥹ഄ䰏ᡫⱘऀ乍⌟䄀ऀᬀ⥛ࡳऀࠀे �

� 䕃Ѐ᐀ܹњĀさऀ䜀ਃࡼā䔀乍ȶ␀䌀䰀さऀ䜀ਃࡼⱘԀᡸⱘ⌟䄀㽕∖ �

� 䜀⨀̀⼀⼎ఀᬀ᐀ȅ匀䄀偠ⱘ䔀⼀̀ݡ⼲⼀᠀䈵�

� 䔀⬠⌟䄀ᬀȶ㜀ࡼ㐀̀܀ᴵࡼ԰䔀⬠ ȷࡼ䅵ㅫᰀ฀♉ᬣ㼀ᑊ㐀ࠊᰀ฀♉ᬣ㐀 �

 

 

 

 

 

 

 

 

 

 

 

 

 

 

㄀̀㡖㄀̀㡖㄀̀㡖㄀̀㡖   ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ 

���� ⌟䄀乍Ⰰ⌟䄀乍Ⰰ⌟䄀乍Ⰰ⌟䄀乍Ⰰ 

�  ⌟䄀ᄀ䈵ऀ⼀ 

ऀ䔀᠀ⱘԀᡸ㸀㕂㉏ൟᰀĀࡳ⥛ᬀऀԀᡸāĀĀ䈀ᑣࡳ⥛ԀᡸāĀĀ䈀ᑣࡳ⥛ᬀऀāĀĀ䰀ᑣࡳ⥛āĀĀ䰀

ᑣࡳ⥛ᬀऀāĀĀⰀ䬀ࡳ⥛ᬀऀāĀĀ䔀ࡳ⥛ԀᡸāĀĀⰀ䬀䰏ᡫā੠Ā᥹ഄ䰏ᡫāĀ�

�  さऀ䜀ਃࡼ 

䔀᠀さऀ䜀ਃᬀࡼȀ䄀偠䔀⼀Ё℀ 䘀ᰃܜ䕧܀ᬙ䱰ࠡ⠀ᔀ䜀Ȁ✊ऀݡ䕧܀䄀偠᠔䄀ᅮⱘ⬉य़⬉⌕

䜂Ўњ␀䌀ᴀѯԀᡸᄀさऀ䜀ਃࡼⱘ䰀㽕 Ȁℸᬀ䰀㽕䄀ᅮĀᬙ䱰ࠡᬀ䬀āĀ㠀̀䔀さऀ䜀ਃࡼȀ܀Āᬙ

䱰ࠡᬀ䬀āᬀᬜȷࡼЎ 0ȀȀ䄀偠ᬀ℀ Ⰰ᥹䕧܀䄀偠᠔䄀ᅮⱘ⬉य़⬉⌕䜀Ȕ䨀̀䔀㐀ऀࠀĀ̀
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ЀĀ⌟⬉य़āЎ՟Ȁさऀ䜀ⱘᘀНऀЀ⨀ऀఀ

㸼⼎Ā☀܀Ā᐀ༀ䄀偠ā᠀䨀ऀȀ⌟䄀Ѐܜ䕧܀ℷ

ᐌⱘ⬉य़Ȁᑊ㐀᠀㜀Āᬙ䱰ࠡ⬉य़ā㐀ᴳȀऀ䕧܀

Āᬙ䱰⬉य़ 1āȫ 䴶̀䄀㕂ⱘᬙ䱰⬉य़ȀȀᑊ㐀᠀

㜀Āᰀ฀ᬙ䱰ᬀ䬀ā㐀ᴳȀऀ⌟䄀Ѐⴀ᱖ذℶ䕧܀

ȕ✁A偠䬀ᬀᬀ䬀 ā̀Ў 0 Āᬂ �

ПऀȀ⌟䄀Ѐݡ 䕧܀ℷᐌⱘ⬉य़Ȁᑊ㐀᠀㜀

Āᬙ䱰ࠡ⬉य़ā㐀ᴳȀऀ䕧܀Āᬙ䱰⬉य़ 2āȉ䜀

њ̀̀ℹ䭓Пऀⱘ⬉य़ȀȀᑊ㐀᠀㜀Āᰀ฀ᬙࠀऀ

䱰ᬀ䬀ā㐀ᴳȀऀ⌟䄀Ѐⴀ᱖ذℶ䕧܀ȕ✀Ā䄀偠

䬀ᬀᬀ䬀ā̀Ў 0 Āᬂ བℸᕾ⤀䕧܀Ā̀

䔀ḋȣἀ䄀Ѐⱘ䕧܀ᘏᰃЀℷᐌ⬉य़ 100V さऀࠄᬙ䱰⬉य़ě䠀̀䕧ࠀऀ܀䔀⼀བऀఀ᠔⼎Ȁ̀

 

���� ⌟䔀⬠⌟䔀⬠⌟䔀⬠⌟䔀⬠ 

㜀ࡼ⌟䄀ऀᬀ܀ᔀԀᡸⱘ̀̀ࡼ԰䔀⬠Ȁᑊ̀㜀ࡼ䅵ㅫ

԰㼀ⴀ䜀ఀāⱘᰒ⼎ᬀ᐀̀ȀЀࡼ⼎ᰀ฀♉ᬣ㼀ĀఀĀᰒ܀

Џ⬠䴶ऀջⱘఀЁऀЀᕜⰀ㼀ഄ㼀ᄀ̀ࠄᴵ䔀⬠㐀੠ᰀ฀

♉ᬣ㐀Ā̀

�  䄀偠ऀ䜀 

䔀ᅮ̀̀⬉य़੠̀̀⬉⌕䕧܀Ȁ݊།㼀 ΦȀUȀIȀఀ㐀

ᅮ㠀ఀࠀऀݙȣἀ䄀܀ጀऀࡼ԰䔀⬠Ā 

㔀㰥ࠄԀᡸ̀㠀䜀⨀ 90e᥹㐀ᬀ᐀Ș᐀Ѐ⌟䄀ᬀг̀

㠀ऀ㐀⬉य़੠㄀̀ⰀⱘⰀ⬉⌕ȏ嘀ऀ⬉य़ UABȫऀ⌕ ICĀ

ᰀᬀгऀЀ䔀̀Ⰰ⬉य़੠̀Ⰰ⬉⌕䔀㸠䄀偠ȅᨀ̀㠀̀䔀㐀⬉⌕Ģᘀ Ș᐀䔀⬉य़⬉⌕ⱘؐऀЀ䄀ᅮȀ

Ԛᰀ㹿䔀᠀ⱘऀⰀ⬉य़ؐഛㄝѢ乱ᅮ⬉य़ȿᑺԀ᠀ᄀ⼀ Ȝ㹿䔀᠀ⱘऀⰀ⬉⌕ഛЎ 0Ā 

䄀㕂 ΦȀUȀIȀⱘᤀ㈀㠀ఀᬀȀ佪ܜᑨњ㼀Ԁᡸ㸀㕂ⱘĀᰀ฀♉ᬣ㼀āⱘᭈᅮؐȀ㽕Ԁ䄀䄀㕂ⱘᤀ

㈀㠀ఀ㘀㽚ⰀԀᡸᅲ䰙ⱘ̀̀ࡼ԰䔀⬠Ȁेᤀ㈀ༀؐ੠ᤀ㈀㐀ؐഛᑨ䄀㕂ఀࡼ԰ऎП฀Ȁ⌟䄀ЀЀĀ䴲

԰ऎāँ�簀԰ऎāᤀ㈀Ā̀ࡼ

ᤀ㈀᐀ༀᬀԀᡸ̀ࡼ԰Ȁᔧ㼀ᑺऀࠄࠀᴀ̀ؐᬀԀᡸࡼ԰Ȁे䅸Ўᡒࡼ̀̀ࠄ԰䔀⬠ȀᑊఀఀЁ܀

ᴵ㐀Ȁ✊ऀ　े䕀ᤶᤀ㈀ᬀऀᤀ㈀ऀ̀̀䔀⬠㼀Ȏ∀ Ȁℸᬀ⌟䄀Ѐ䕧܀ⱘ䍋ༀ㼀ᑺህᰃ᠔䄀㕂ⱘĀᤀ

㈀㐀ؐāȀĀᔧᤀ㈀܀㄀Ѡᴵࡼ԰䔀⬠ᬀȀ䕃Ѐ܀ ݡ㐀Āఀ䅵ㅫ܀ᰀ฀♉ᬣ㐀ऀȀ䕃Ѐ㜀ఀఀࡼЁᴀ܀

ᰀ฀♉ᬣ㐀Ā̀

 ԰㼀ᅮНࡼ  �
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ḍ᥂᠔⌟䄀ⱘԀᡸ㉏ൟ䔀᠀ࡼ԰㼀ᰃĀ䄀偠Ⰰ།㼀āĀĀȀU0ȀI0Ȁā䔀ᰃĀȀU2ȀI2Ȁāĸᰃ᱂䔀ࡳ

⥛ᬀऀᜀ䰏ᡫ㐀⬉఼ᬀ䔀Ā䄀偠Ⰰ།㼀āȉ䜀᠔䔀䄀偠⬉य़⬉⌕ⱘ།㼀ĸᰃ䰀ᑣᜀ䈀ᑣԀᡸᬀ Ȕ栀䔀

ȀU0ȀI0Ȁᜂ U2ȀI2ȀĀ̀

�  ⴀ䜀ఀᰒ⼎ 

ᔧ䔀᠀Āᰒ⼎̀Ⰰ⬉य़Ā⬉⌕ⴀ䜀ఀāᬂఀЁᰒ⼎ⱘ

ᰃऀⰀ⬉य़⬉⌕ⱘⴀ䜀ఀĀ̀

ᔧ䔀᠀Āᰒ⼎ࡼ԰㼀ⴀ䜀ఀāᬂఀЁऀᰒ⼎᠔䔀ᅮࡼ

԰㼀ⱘ⬉य़䜀੠⬉⌕䜀ď嘀䔀ȀU2ȀI2Ȁȇऀᰒ⼎ U2 ੠

I2 ⱘؐ੠㼀ᑺĀ䔀⼀ᰒ⼎ᬀ᐀ȀԀѢⰀ㼀ഄ㼀ᄀࡼࠄ԰䔀⬠

ⱘᤀ㈀䔀⼀Ā̀

���� ⌟⬉⌕⌟⬉⌕⌟⬉⌕⌟⬉⌕ 

฀ࠄ԰⬉⌕ⱘᬀ∀ᰃȀ⬉य़੠།㼀ఀᅮȀ⬉⌕⬅ᄀࡼ⌟

᠀ℹ䭓䔀๲ȬࠄԀᡸࡼ԰ ȣἀࡼ܀԰⬉⌕ؐǨ薁偠Ё Φ

ȀUȀIȀ།㼀̀㠀ᑨ䄀㕂ЎԀᡸⱘᰀ฀♉ᬣ㼀Āབऀఀ᠔⼎Ȁ�

䄀偠ᬀȀ䔀ऀ̀̀㐀⬉य़ȀЎ䴲ऀ䜀Ȁ䔀ऀ㄀̀Ⰰ⬉⌕ȀЎऀ䜀Ā⬉⌕ⱘऀࠀ㠀ఀᑨऀࠀԀᡸⱘᭈ

ᅮࡼ԰⬉⌕Ā䕃Ѐᄀ㼀ᑺⱘᅮНᰃȀ⬉य़䍙ࠡ⬉⌕ⱘ㼀ᑺЎℷĀ᠔Ѐ䄀㕂㼀ᑺᬀᑨ∀ᘀℷĀ䈀㼀Ā̀㠀Ȁ

ᔧ㼀ᑺЎᰀ฀♉ᬣ㼀ᜀ᥹䔀ᰀ฀♉ᬣ㼀ᬀȀԀᡸࡼ԰ᰀ♉ᬣȀ⌟܀ⱘࡼ԰⬉⌕г䍟Ѣ̀̀ᅮؐĀᔧ䄀㕂

ⱘ㼀ᑺ᥹䔀̀̀ࡼ԰䔀⬠ᜀ⼀ᔀ䍙܀䔀⬠ȣἀ܀ⱘࡼ԰⬉⌕ऀ㘀أ฀ᜀ̀ࡼ԰Ā̀

���� ⌟⬉य़⌟⬉य़⌟⬉य़⌟⬉य़ 

԰⬉य़ؐĀࡼ܀⌟԰ȀࡼԀᡸࠄ฀᠀ℹ䭓䔀๲ȀⰀࠄ԰⬉य़ᬀ∀ᰃȀ⬉⌕੠།㼀ఀᅮȀ⬉य़⬅ᄀࡼ⌟

䄀偠Ё ΦȀUȀIȏഀ㼀̀㠀ᑨ䄀㕂ЎԀᡸⱘᰀ฀♉ᬣ㼀Ā̀

䄀偠ᬀȀ䔀ऀ̀Ⰰ⬉⌕ȀЎ䴲ऀ䜀Ȁ䔀ऀऀ฀̀Ⰰⱘ㐀⬉य़ȀЎऀ䜀Ā⬉य़ⱘऀࠀ㠀ఀᑨऀࠀԀᡸ

ⱘᭈᅮࡼ԰⬉य़Ǩ薅䌀Ѐᄀ㼀ᑺⱘᅮНᰃȫऀय़䍙ࠡ⬉⌕ⱘ㼀ᑺЎℷĘ᐀Ѐ䄀㕂㼀ᑺᬀᑨ∀ᘀℷǨ节㼀Ā

̀㠀ȕ✀㼀ᑺЎᰀ฀♉ᬣ㼀ᜀ᥹䔀ᰀ฀♉ᬣ㼀ᬀȅᡸࡼ԰ᰀ♉ᬣ ȣἀ܀ⱘࡼ԰⬉य़г䍟Ѣ̀̀ᅮؐĀ

ᔧ䄀㕂ⱘ㼀ᑺ᥹䔀̀̀ࡼ԰䔀⬠ᜀ⼀ᔀ䍙܀䔀⬠ȣἀ܀ⱘࡼ԰⬉य़ऀ㘀أ฀ᜀ̀ࡼ԰Ā̀

 ԰ᬀ䬀ࡼ⌟԰ᬀ䬀ࡼ⌟԰ᬀ䬀ࡼ⌟԰ᬀ䬀ࡼ⌟ ����

ࡼ԰⬉⌕Ȁᑊ̀⬉य़̀⬉⌕ⱘ།㼀ᑨ䄀㕂ఀࡼ԰⬉य़੠ࡼ̀̀ࡴ԰ᬀ䬀ⱘᬀ∀ᰃȀⰀ᥹㐀Ԁᡸࡼ⌟

԰ऎݙȜདᰃ♉ᬣ㼀 ąᡸࡼ԰े䄀ᔩ̀ࡼ԰ᬀ䬀 Ā̀

���� ⌟䰏ᡫ⌟䰏ᡫ⌟䰏ᡫ⌟䰏ᡫ 

԰䰏ᡫⱘᬀ∀̀̀䴶ⱘĀ⌟⬉य़āǨ芻湠Ā⌟⬉⌕āᕜⰀԐȄ㌀ᰃ䔀䔀ऩ⠀ᬍऀ⬉य़ᜀ⬉⌕ՓԀࡼ⌟

ᡸࡼ԰Ę᐀̀ऀⱘᰃ˨辯ऩܗ䄀ᔩⱘᰃԀᡸⱘࡼ԰䰏ᡫؐȵ̀ᰃࡼ԰⬉य़ᜀࡼ԰⬉⌕ ď嘀̀ఀ᠔⼎Ȁ�
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ΦȀUȀIȬ堀།㼀㽕Ԁ䄀ఀԀᡸࡼ԰ऎݙȃ㠀ऀᰀ

฀♉ᬣ㼀Ā̀

䰏ᡫؐᰃḍ᥂ࡼ԰ᬀⱘ⬉य़⬉⌕ؐ䅵ㅫᕫ܀ⱘȀ∀ᘀབ

ᵰᰃ᥹ഄ䰏ᡫᬀȀ㽕㔀㰥䰀ᑣ㸹ٓ㈀᭄ⱘ䬀乬Ȁ䔀⼀ᘀ܀ᔀ

乏ℷ⹂䄀㕂䰀ᑣ㸹ٓ㈀᭄˨邒䅸ؐЎ 0.667Ā 

�

�

�

㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖   䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ 

���� ᔀᴎԀᡸᄀ㼀ᑺⱘᅮНᔀᴎԀᡸᄀ㼀ᑺⱘᅮНᔀᴎԀᡸᄀ㼀ᑺⱘᅮНᔀᴎԀᡸᄀ㼀ᑺⱘᅮН 

̀㠀ȀᔀᴎԀᡸᄀ㼀ᑺⱘᅮНЎȀ⬉य़䍙ࠡ⬉⌕ⱘᬀऀЎℷȀऀПЎ䈀Āᑊ̀Ȁᐌᐌ吀䅸⬉य़ⱘ㼀

ᑺЎ 0 Ȁे⬉⌕ⱘ㼀ᑺᰃЀ⬉य़Ўऀ㔀ⱘĀऀఀ᠔⼎Ўᴀࡳ⥛ᬀऀԀᡸⱘࡼ԰⡍ᔀĀ݊ᰀ฀♉ᬣ㼀ЎȀ

45 ȃ̀ࡼ԰䔀⬠܀܀Ў ȀȀ135 ≤Φ≤45 Ǩ薅̀ X/Y തᴀ䜀ⱘ㼀ᑺὖᔀℷདⰀऀĀ 

ఀЁ˨邀ࠕ䔀䘀܀ЎԀᡸⱘࡼ԰ऎȑᑨⴔ̀̀ࡼ԰䔀⬠ Ȁ45 ੠Ȁ135 Ǩ薁偠䄀㕂䄀偠ऀ᭄ᬀȔ栀

Ԁ䄀̀̀ᤀ㈀䔀⬠܀܀฀Ѣ 45 ੠ᄀѢȀ135 Ȁгेఀ䴲ࡼ԰ऎħ਀ऀᄀ⬅䴲ࡼ԰ऎऀࡼ԰ऎᤀ㈀Ā 

 ԰䔀⬠ⱘᤀ㈀ࡼ԰䔀⬠ⱘᤀ㈀ࡼ԰䔀⬠ⱘᤀ㈀ࡼ԰䔀⬠ⱘᤀ㈀ࡼ ����

ఀ⌟䄀Ԁᡸⱘᰀ฀♉ᬣ㼀ᬀȀ㠀̀ⴀ䘧݊

ᅲ䰙ⱘࡼ԰䔀⬠ȉ䜀⨀Ѐ̀ᬀ∀䔀㸠᥶∖ Ȁ̀

ᄀĀ⌟䔀⬠ā义䴶ЁⱘĀФȀUȀIȀᤀ㈀㠀

ఀЀā䄀㕂Ў 0 Ȕༀ䄀偠 ĸԀᡸ̀ࡼ԰ Ȁ

ᄀ䄀ऀ᭄䄀Ўݡ 30 ȀЀ ㉏᥼Ā؛䄀ᔧ ФȀUȀ

IȀЎ 20 ᬀԀᡸ̀ࡼ԰Ȁఀ 0 䄀ᬀ܀԰Ȁࡼᬀ

Ԁᡸⱘ̀ᴵࡼ԰䔀⬠ఀ 0 ̚20 П䬀Ā⨀ऀḋ

ⱘᬀ∀ᡒ܀Ԁᡸࡼ԰ⱘऀ̀ᴵ䔀⬠ⱘ฀㜀㠀

ం؛䄀Ў Ȁ130 ̚Ȁ120 Ā�

ఀ䕃Ѐ⬠䴶̀䄀㕂ᤀ㈀㼀ᬀᑨ∀ᘀȀ䕃Ѐ

ᘏᰃЀĀФȀUȀIȀᤀ㈀㠀ఀЀā䔀̀㼀ᑺ᐀

ༀ᠀ℹ䭓๲ࡴȀ⌟䄀̀܀ᴵࡼ԰䔀⬠ऀȀݡЀĀࠄā䔀̀㼀ᑺ᐀ༀ᠀ℹ䭓܀ᄀĀ᠔ЀȀ؛䄀ĀФȀUȀIȀ

ᤀ㈀ℹ䭓ā䄀㕂Ў 1 ȡ㜀ؐȀȀ܀Ѐ̀䴶ⱘ᭄᥂Ў՟ᬀȀĀФȀUȀIș㈀㠀ఀЀ āᑨ䄀Ў-130 ȀĀࠄā

ᑨ䄀Ў 20 Ā̀
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㄀कѠ　㄀कѠ　㄀कѠ　㄀कѠ　    ऀᰀ䄀偠ऀᰀ䄀偠ऀᰀ䄀偠ऀᰀ䄀偠 

䄀⌟䄀ἀഫ⨀Ѣऀ܀ᰀ㸀㕂⌟䄀Ȅ㌀ऀ⨀Ѣ㐀䌀ḀऀᰀĞᬀय़ⱘऀᰀ䜀ऀ䬀Ԁᡸ Ā̀

� 㘀⌟䄀ऀᰀऀ乍ࡼ԰ؐĀ⬉य़䬀䨀ؐĀ乥⥛䬀䨀ؐĀᄀࠡ㼀ऀᄀࠡᬀ䬁䄀य़㘀ᄀ Ā䄀乥㘀ᄀ�

� 㘀䔀㸠㜀ऀ܀ࡼᰀ㸀㕂ⱘ㜀ࡼ䄀ᭈ䄀偠�

� ऀЀ⌟䄀㜀ऀ܀ࡼᰀ㸀㕂Ȅ㌀ऀ⌟䄀ऀᰀ㉏ऀ⼀㐀⬉఼ȏ嘀ऀℹ㐀⬉఼Ȁ̀

� ऀЀ⌟䄀㐀䌀ḀऀᰀĞᬀय़ⱘऀᰀ䜀ऀ䬀Ԁᡸ �

� ऀЀ㜀ࡼ⌟䄀Ȅ㌀ऀ᠟ࡼ⌟䄀�

�

�

�

�

�

�

�

�

�

�

�

�

㄀̀㡖㄀̀㡖㄀̀㡖㄀̀㡖   ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ 

���� ⌟䄀乍Ⰰ⌟䄀乍Ⰰ⌟䄀乍Ⰰ⌟䄀乍Ⰰ 

�  ऀᰀࡼ԰ؐ 

⨀Ѣ⌟䄀ऀᰀ⬉य़ጀĀ乥⥛ጀĀ㼀ᑺጀⱘࡼ԰ؐĀ݊ऀջ

ⱘ̀᠀㤀ऩᰀĀ䄀⬉य़āĀĀ䄀㼀ᑺā੠Ā䄀乥⥛ā̀̀䔀乍Ā

䔀Ё݊Ё̀乍ऀȇ愀䄀㕂⬠䴶̀　ⱘĀऀ⬉य़˨薘攀⥛Ŀᑺ Ȁ

ℹ䭓āĔༀ䄀偠ऀ ȉ᠀᠔䄀㕂ⱘऀࠀℹ䭓᠟ࡼ๲܀Ⰰᑨⱘ

䜀㜀ऀᰀ᥹☀ࡼ԰Ȁे 㘀гऀࡳ԰ؐĀ⨀䄀ࡼⰀᑨⱘऀᰀ܀⌟

ᄀ㐀䌀ḀऀᰀᜀḀᬀय़ⱘ䜀ऀ䬀Ԁᡸ䔀㸠⌟䄀Ā̀

̀䔀̀̀ऀ䜀ЁȀᔧ㽕⌟䄀ᴀ̀̀ᬀȀᑨ䄀ᘏᰃ乘ܜ䅽݊

ᅗ̀̀ऀ䜀␀䌀ऀᰀᴵЀȀ䔀䔀ᬍऀ䰀⌟䄀ⱘऀ䜀ⱘؐȀᰀ㐀

Փऀᰀ㸀㕂ᅠܼ␀䌀ऀᰀ㽕∖㔀ࡼ԰Ā̀
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̀䴶Ѐ⌟䄀ऀᰀ⬉य़ؐЎ՟ᴹ䄀ᬀ䄀偠ⱘᬀ∀Ȁ 

䄀ᅮܜ 䄀⬉य़ Ȁ䄀ᕙᑊջ⬉य़ V1 Ў 90VȀ̀␀䌀ऀᰀᴵЀĀ䄀ᕙᑊջ乥⥛ F1 ੠Ⰰԡ Φ1 ␀䌀ऀ

ᰀᴵЀȉ䄀̀㈀㐀ջ乥⥛ᕜ᥹䔀 ⱘ 49.9HzĬԡЀᘀ Ȅ㌀ऀ䄀Ў乥⥛Ⰰㄝ 50HzĬԡⰀㄝ 0 ȀȀऀ

ᬀ䄀㕂̀ᅮⱘ ऀ⬉य़ℹ䭓 Ħ܀ ࡴ⌀ ᠀䨀ȑ᠔䄀㕂ⱘ ऀ᭄⌀ࡴ䔀⌟䄀᭄᥂ऎЁĔༀ䄀偠ऀ Șἀ

܀ℹ䭓๲▲ȗ᠀ࡼ ▼˨螟Ȃᬍऀ⬉य़㜀ऀᰀ㸀㕂ࡼ԰Ā 

䄀偠ᰀ䬀Ȁབᵰ乥⥛̀ⰀㄝȀऀЀ㼀ᄀࠄĀᕙᑊջā੠ĀጀؐāᴀЁⱘ㼀ᑺఀ̀ᬀഄऀࠀĀབᵰ᠀

̀᠀䨀ᴀ䜀ⱘĀऀℹ᠀⼎఼ā᠀䨀ȀЀᠧ᐀ⱘऀℹにऀЁᰀ㘀㼀ᄀࠄᕙᑊջ⬉य़ⴀ䜀ఀ̀ᬀഄᬀ䕀̀䭓

ᑺఀऀࠀĀབᵰ̀ջ乥⥛ⰀㄝȀᕙᑊջ⬉य़ⴀ䜀̀Ѐᬀ䕀ȀЀ䭓ᑺऀࠀĀᔧऀᰀ̀̀ᴵЀȀ⬉य़Ā乥⥛

੠Ⰰ㼀ഛ␀䌀㽕∖ȕ夀ᑊջ̀㈀㐀⌟̀⬉य़ⴀ䜀᥹䔀ܕࠄ䄀㠀ఀᬀȀȀऀᰀ㸀㕂ᄀЀऀऀ܀Ԁऀģἀ䄀

Ѐ䄀ᔩ̀ࡼ԰ᬀⱘय़ጀǨ芗攀ጀ੠㼀ጀĀ̀

∀ᘀ∀ᘀ∀ᘀ∀ᘀȀȀȀȀ 

ఀՎ̀؟Ѐ̀ЇԨགఀ܀؀Վ̀؟Ѐ̀ЇԨགఀ܀؀Վ̀؟Ѐ̀ЇԨགఀ܀؀Վ̀؟Ѐ̀ЇԨག܀؀էᄔԅԀԀఀ̟܀਀ԅէᄔԅԀԀఀ̟܀਀ԅէᄔԅԀԀఀ̟܀਀ԅէᄔԅԀԀఀ̟܀਀ԅ▲cccc▼܀܀܀܀ēēēēఀՎ̀؟Ѐ̀Ї଴ऀᄔԅԀԀఀ̟܀਀ఀՎ̀؟Ѐ̀Ї଴ऀᄔԅԀԀఀ̟܀਀ఀՎ̀؟Ѐ̀Ї଴ऀᄔԅԀԀఀ̟܀਀ఀՎ̀؟Ѐ̀Ї଴ऀᄔԅԀԀఀ̟܀਀

౨ԅ౨ԅ౨ԅ౨ԅ◄cccc►܀܀܀܀ēēēḕఀ܀ༀᄠ̀ఀ܀ༀᄠ̀ఀ܀ༀᄠ̀ఀ܀ༀᄠ̟਀ःᄯ̟਀ःᄯ̟਀ःᄯ̟਀ःᄯݖݖݖݖပഀఀပഀఀပഀఀပഀఀdddd 

న؀܀Շ฀ഀЇԨགԅ଴ऀนన؀܀Շ฀ഀЇԨགԅ଴ऀนన؀܀Շ฀ഀЇԨགԅ଴ऀนన؀܀Շ฀ഀЇԨགԅ଴ऀน 50Hzēēēē܀էน܀էน܀էน܀էน 0 ēēēē฀ഀЇԅԨག੯ఊน฀ഀЇԅԨག੯ఊน฀ഀЇԅԨག੯ఊน฀ഀЇԅԨག੯ఊน 100VēēēēЀၭ༘ԸကЀၭ༘ԸကЀၭ༘ԸကЀၭ༘ԸကddddЀ̀ЇЀ̀ЇЀ̀ЇЀ̀Ї

ԨགဎЉఀༀԅԨགဎЉఀༀԅԨགဎЉఀༀԅԨགဎЉఀༀԅ UA ఀѻఀѻఀѻఀѻēēēē฀ഀЇԨགဎЉఀༀԅ฀ഀЇԨགဎЉఀༀԅ฀ഀЇԨགဎЉఀༀԅ฀ഀЇԨགဎЉఀༀԅ UCdddd 

�  ⬉य़䬀䨀ؐ 

䄀偠ࠡܜ䄀㕂ᕙᑊջⱘ⬉य़੠乥⥛␀䌀㸀㕂ⱘऀᰀᴵЀȅᨀ⬉य़гᰀ̀ᅮጀؐ˨邅攀⥛ᰀ̀ᅮጀȀؐ

ऀЀՓ̀ջ㼀ጀ㘀਼ᰀᔀ᠀᐀੠ᨚ᠀Ā䄀偠᐀ༀऀȀ⬅Ѣ̀ջ⬉य़ⱘᐙؐ੠乥⥛␀䌀ऀᰀᴵЀȀ℀ᔧ㼀

ᑺᨚܹࡼ԰㠀ఀݙȉᰀ㸀㕂ऀऀ܀䬀ੑЀ Ȅ㸀㕂ⱘࡼ԰᠀⼎♃Ё㘀㼀 ᄀࠄȀĀ᠟ࡼᜀ㜀ࡼ๲ćᕙ

ᑊջ⬉य़㜀ऀᰀ㸀㕂䬀䨀Ȍࡼ԰㼀ጀࡼݡ̀ݙ԰ ȀĀ㜀ᬀࠀऀࡼ⌟䄀Ѐ℀ 䘀ᰀ⬉य़ጀ๲฀ⱘᬀऀᬍ

ऀᕙᑊջ⬉य़ȅ匀य़ጀ䔀ℹ๲฀ऀࠄᰀ㸀㕂̀ࡼݡ԰Ȉ簀԰䬀䨀ȀȀे⌟ᕫय़ጀ䬀䨀ؐĀ̀

�  乥⥛䬀䨀ؐ 

䄀偠ࠡܜ䄀㕂ᕙᑊջ̀㈀㐀ջⱘ⬉य़੠乥⥛␀䌀㸀㕂ⱘऀᰀᴵЀȀԚ乥⥛ᰀ̀ᅮጀؐऀЀՓ̀ջ㼀

ጀ㘀਼ᰀᔀ᠀᐀੠ᨚ᠀Ā䄀偠᐀ༀऀȀ⬅Ѣ̀ջ⬉य़ⱘᐙؐ੠乥⥛␀䌀ऀᰀᴵЀȀ℀ࠄ㼀ᑺᨚܹࡼ԰㠀

Ȁऀݙఀ ᰀ㸀㕂ऀऀ܀䬀ੑЀĀ᠟ࡼᜀ㜀ࡼ๲Ā܀ᕙᑊջ乥⥛㜀ऀᰀ㸀㕂䬀䨀Ȍࡼ԰㼀ጀࡼݡ̀ݙ԰ ȀĀ

㜀ᬀࠀऀࡼ⌟䄀Ѐ℀ 䘀ᰀ乥⥛ጀ๲฀ⱘᬀऀᬍऀᕙᑊջ乥⥛ȅ匀乥ጀ䔀ℹ๲฀ऀࠄᰀ㸀㕂̀ࡼݡ԰

Ȉ簀԰䬀䨀ȀȀे⌟ᕫ乥ጀ䬀䨀ؐĀ̀

�  ᄀࠡ㼀ऀᄀࠡᬀ䬀 

䄀偠ࠡܜ䄀ᕙᑊջ̀㈀㐀ջⱘ⬉य़ⰀㄝȀ乥⥛̀␀䌀ऀᰀᴵЀĀ䄀偠᐀ༀऀȀ⬅Ѣ乥ጀ䕗฀Ȁఀ㼀

ᑺᬀ䕀ЁȀऀᰀ㸀㕂̀ऀऀ䬀ੑЀĀ᠟ࡼᜀ㜀ࡼ๲Ā܀ᕙᑊջ⬉य़ⱘ乥⥛Āᔧᕙᑊջ乥⥛฀ѢЈ⬠ܕ䄀

␀܀԰ऀऀ䬀ੑЀĀ⌟䄀Ѐᄀ䅵ㅫᑊ䄀ᔩ̀乥ጀࡼ Ȁऀᰀ㸀㕂㄀̀ᬀݙ԰㠀ఀࡼ԰ؐȀ̀㼀ᑺᨚܹࡼ

䌀ऀᰀᴵЀᬀⱘᄀࠡ㼀੠ᄀࠡᬀ䬀Ā̀
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�

ᄀࠡ㼀̀ᄀࠡᬀ䬀ᄬఀЀ̀݇㈀Ȁ̀

фĀ  = tĀ  / Tw360           Tw = 1 / │f1-f2│ 

݊ЁȀ   ĀфЎᄀࠡ㼀                  Āt Ўᄀࠡᬀ䬀     

f1 Ўᕙᑊջ⬉य़ⱘ乥⥛          f2 Ў㈀㐀ջ⬉य़ⱘ乥⥛ 

㜀ࡼ䄀偠ᬀȀ䕃Ѐᘏᰃఀ℀਼̀̀ᰀݙḀᴀऀᰀ㸀㕂ᰃऀᰀऀ䬀㘀܀ЀᴹĀབᵰ⌟䄀Ѐఀ਼̀̀ᰀ

ᄀⱘᬀऀᬍऀᕙᑊջ乥⥛Āབℸ℀਼ᰀ䔀㸠䄀ᭈȀⰀ㜀ऀᰀ㸀㕂܀ᰀ乥ጀࡼ㜀܀Ȁ܀䬀㘀ऀࠄᰀ᥹ᬊݙ

԰ԀऀǨ薅䌀Ѐे䅵ㅫᑊ䄀ᔩ̀ℸᬀⱘᄀࠡ㼀੠ᄀࠡᬀ䬀Ā̀ࡼऀ

�  䄀य़㘀ᄀᜀ䄀乥㘀ᄀ 

㜀ऀ܀ࡼᰀ㸀㕂ఀय़ጀ੠乥ጀ̀␀䌀ऀᰀᴵЀᬀȀऀ Ѐ㜀ऀࡼछĀ䰡⬉य़ᜀछĀ䰡乥⥛ⱘ㘀ᄀԀऀĀ

䄀Ԁऀⱘ㘀ᄀ੠਼ᰀऀЀఀℸࡳ㘀Ё⌟䜀Ā̀

  䄀य़㘀ᄀ䄀偠ᬀ∀Ȁ 

䄀偠ࠡܜ䄀㕂ᕙᑊջⱘ⬉य़̀␀䌀ऀᰀᴵЀȅ∀Ѣᜀ倀Ѣ㈀㐀ջ⬉य़ȀĀ乥⥛␀䌀ᴵЀԚ̀ⰀㄝȀ

ऀЀՓ̀ջ㼀ጀ㘀਼ᰀᔀ᠀᐀੠ᨚ᠀Āᄀऀᰀ㸀㕂ⱘछĀ䰡य़Ԁऀ܀܀᥹ܹ⌟䄀Ѐ᐀ܹ A ੠ a ЁĀ䄀偠

ᬂ⬅Ѣ⬉य़̀␀䌀ऀᰀᴵЀ Ȁ㸀㕂̀ऀऀ䬀ԀऀȀԚ਼ᰀᔀऀĀछ˨薖ℂय़āԀऀĀ䔀ᬀȀ⌟䄀Ѐᄀ

ऀЀ⌟䜀ఀ䔀̀य़ጀ̀ⱘ䄀य़㘀ᄀ੠䄀य़਼ᰀǨ薁य़㘀ᄀ̀㠀̀य़ጀഀᴀਜ㐀ᔀ݇㈀Ā̀

  䄀乥㘀ᄀ䄀偠ᬀ∀Ȁ 

䄀偠ࠡܜ䄀㕂̀ջ⬉य़␀䌀ऀᰀᴵЀȀԚ乥⥛̀␀䌀ऀᰀᴵЀȀԢѢᜀ倀Ѣᕙᑊջ乥⥛ȀĀᄀऀᰀ

㸀㕂ⱘछǨ芔℀乥⥛Ԁऀ܀܀᥹ܹ⌟䄀Ѐ᐀ Bܹ ੠ b ЁǨ薁偠ᬀȫԀѢ乥⥛̀␀䌀ऀᰀᴵЀȾ㕂̀ऀ

ऀ䬀ԀऀȀԚ਼ᰀᔀऀĀछ˨薖ℂ乥āԀऀȀ䔀ᬀȀ⌟䄀ЀᄀऀЀ⌟䜀ఀ䔀̀乥ጀ̀ⱘ䄀乥㘀ᄀ੠䄀乥

਼ᰀǨ薁乥㘀ᄀ̀㠀̀乥ጀഀᴀਜ㐀ᔀ݇㈀Ā̀

�  䄀ᭈ䄀偠 

䄀ᭈ䄀偠ⱘ䔀⼀ᰃȀ̀

䄀偠ࠡ䄀㕂ᕙᑊջ⬉य़ⱘᐙؐ੠乥⥛ഛ̀㈀㐀ջጀؐ䕗฀Ȁ̀␀䌀ऀᰀᴵЀĀ䄀偠ᬀȀ⬅ऀᰀ㸀㕂

㐀⌟䄀ЀऀĀछय़āĀĀ䰡य़āᜀĀछ乥āĀĀ䰡乥āԀऀȀ⌟䄀Ѐḍ᥂᥹ᬊࠄⱘԀऀ㜀ࡼഄ᠀䄀㕂ⱘऀࠀ

⥛ऀĀ␀䌀ऀᰀᴵЀāⱘᬀऀ䄀ᭈᕙᑊջ⬉य़੠乥⥛ȀⰀࠄय़ጀĀ乥ጀ੠㼀ጀഛ␀䌀ऀᰀᴵЀȀऀᰀ㸀

㕂ऀऀ䬀ੑЀЎℶģἀ䄀Ѐᄀ䄀ᔩ̀ऀ䬀ᬀⱘय़ጀǨ芗攀ጀ੠㼀ጀĀ̀

䄀偠ᰀ䬀Ȁᔧय़ጀᜀ乥ጀ␀䌀ऀᰀ㽕∖ᬀȀऀᰀ㸀㕂̀य़ጀऀḐ♃ᜀ乥ጀऀḐ♃ЀȀ㠀㼀ጀг␀䌀

㽕∖ᬀȀऀ ᰀ㸀㕂ेᑊऀऀ䬀ԀऀĀ䔀ህᰃऀᰀⱘ̀̀ࡼ԰ᔀ㽕ᴵЀȀᕙᑊջ̀㈀㐀ջⱘ乥⥛ഀᴀⰀㄝĀ

⬉य़ഀᴀⰀㄝЀऀⰀԡጀᄀѢ̀ᅮؐĀ̀

�
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���� ݊ᅗऀ䜀݊ᅗऀ䜀݊ᅗऀ䜀݊ᅗऀ䜀 

�  䄀ᭈᬀ᐀̀ℹ䭓 

ఀऀ⌟䄀乍Ⰰ̀Ȁ䕃Ѐ䄀㕂њ̀ऀⱘ䄀ᭈᬀ᐀Ā⌟䄀Āऀᰀࡼ԰ؐāĀĀ䄀य़㘀ᄀāĀĀ䄀乥㘀ᄀāㄝ

乍ⰀᬀȀ䕃ЀЀЎĀ᠟ࡼā䄀ᭈȀ݊ᅗ̀܀⌟䄀乍Ⰰऀᬀ܀ЀĀ᠟ࡼāгऀЀĀ㜀ࡼā䄀ᭈĀĀ᠟ࡼā�ⱘ

䄀ᭈᬀ᐀̀Ȁ㽕∖ఀ䄀偠ᰀ䬀䔀䔀᠀䬂Ⰰ̀ⱘă椁 ◄►䬂Ȁᜀ䕃Ѐ⬠䴶̀ⱘⰀ݇᠀䨀ᴹᬍऀऀ䜀ⱘ䕧

ࡼĀ㜀܂ ā䄀ᭈᬀ᐀̀ȣἀ䄀Ѐᰃձ᥂ऀᰀ㸀㕂ऀᴹⱘ䄀ᭈԀऀ㔀㜀ࡼ䄀ᭈऀ䜀ⱘ䕧܀Ā̀

䰸܀ć䰸ܼ̀䘀ࡴ⌀  �  

䄀偠ᬀऀЀᡞ฀̀乍Ⰰ䄀㕂དऀ̀ ᔀᅠᜀ᠔ᰀ䄀偠Āഀᴀᨀ԰䔀⼀ᰃȀ䔀᠀⌟䄀乍Ⰰ��䄀㕂⌟

䄀䄀乍Ⰰ᠔䰀ⱘऀ⼀ऀ᭄��⹂ᅮᬀ䄀ऀ☀܀Ā⌀ࡴā᠀䨀Ȁᄀ䄀乍Ⰰ⌀ࡴ㜀܀㸼ḚЁ��☀܀᐀ༀ䄀

偠᠀䨀᐀ༀ䄀偠Ȁᄀ᠀⌀ࡴⱘ乍Ⰰ乎ᑣձ 䔀㸠䄀偠Āབᵰᘀ܀䰸⌟䄀乍Ⰰ܀㸼Ёⱘᴀ̀乍Ȁܜ܀⨀吀

ᴀ䔀Ёᅗȧ਀ऀ☀܀Ā܀䰸ā᠀䨀ď嘀ᵰᘀ܀䰸܀㸼Ёⱘܼ䘀乍ⰀȇⰀ᥹☀܀ Āܼ䘀܀䰸ā᠀䨀Ā̀

�  ऀℹにऀ 

ḍ✻ऀᰀ㸀㕂ⱘᭈᅮؐȀ䄀㕂ĀVĀĀFĀĀFminĀĀFmax ЀऀĀφⱘؐĀ∀ᘀ䔀ѯؐఀ䄀偠䔀⼀

Ёऀ䍋ऀ㔀԰⨀Ȁ̀ᕅ਀䄀偠Ā䄀㕂ᅠПऀȀऀЀఀऀջⱘఀЁᅲᬀ㼀ᄀࠄⰀᑨⱘᬜᵰఀĀఀ䄀偠䔀⼀

ЁᄀⰀࠄ䄀偠䔼䔀Ā 

�  ̀ջఀᰀ㼀ᑺጀ 

䔀ᰃ̀ջⱘ᥹㐀㼀ጀĀऀ य़఼ Y/Ŀጀㄝऀ⼀ఀᰀ㼀ጀП੠ Ā䄀偠ᬀ䕃Ѐᄀ㜀ࡼᄀ䄀㼀ᑺ䔀㸠㸹ٓĀ 

�  ᬀ䌀఼ऀ䬀ᬀ䬀 

ᬀ䌀఼ⱘऀ䬀᐀ᬀȟ᠀ऀᰀ㸀㕂ऀऀ䬀ੑЀऀᬀ䌀఼ⱘ᐀ᬀऀ䬀 Ā̀

�  ᐀ܹ䰆ᡪᬀࡼ䬀 

⨀Ѣ⍜䰸䄀偠ᰀ䬀Ԁᡸ㐀⬉఼᥹☀ᡪࡼᄀ䄀偠䔀ᜀⱘᕅ਀Āᄀᔀᴎऀᰀ㸀㕂̀㠀䄀 5msȀᄀ㐀⬉఼

̸�䄀 20Ȁ40msĀ̀

�  ऀℹ᠀⼎఼ 

䄀偠ᰀ䬀☀܀Āऀℹ᠀⼎఼ā᠀䨀ᠧ᐀ऀℹ᠀⼎఼Ȁ㘀㼀ᄀࠄᕙᑊ

ջ̀㈀㐀ջఀ䄀偠䔀⼀Ёⱘ⬉य़ᐙؐĀ乥⥛̀Ⰰ㼀ⱘऀࠀⴀ䜀ఀĀབऀ

ఀ᠔⼎Ȁ̀
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㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖   䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ 

���� 䄀偠᥹㐀䄀偠᥹㐀䄀偠᥹㐀䄀偠᥹㐀 

● ⬉य़᥹㐀 

ᕙᑊջ⬉य़ U1 ᥹⌟䄀Ѐ UAȲ㐀ջ⬉य़ U2 ᥹⌟䄀Ѐ UCȄĀᔀ㐀 UN ᥹⌟䄀Ѐⱘ UNĀ 

● ᐀ܹ䜀᥹㐀Ȁ 

ऀᰀ㸀㕂Āछय़āāL℀य़āā	ᬀ乥āāL℀乥ā᐀܀Ԁऀ܀܀᥹⌟䄀Ѐ᐀ܹ AĀaĀBĀbȉ

䬀ࡼ԰ऀ܀Ԁऀ᥹⌟䄀Ѐ᐀ܹ RȀऀ ᰀ㸀㕂̀䔀᐀܀Ԁऀⱘऀ̀　ⴀ᥹Ȁ᥹㜀⌟䄀Ѐ᐀ܹ䜀ⱘ݀݅　ȴ瘀

㡆　ᄤȀĀབᵰԀᡸⱘऀ̀᐀܀ᰃᰀ⑤᥹☀Ȣᘀᄀऀ̀᐀܀᥹☀ⱘℷ⬉⑤᥹⌟䄀Ѐ᐀ܹ䜀ⱘ݀݅　 Ā 

∀ᘀ∀ᘀ∀ᘀ∀ᘀȀȀȀȀ 

ࠩ฀ഀ୙ఀིЉఀఀࠩ฀ഀ୙ఀིЉఀఀࠩ฀ഀ୙ఀིЉఀఀࠩ฀ഀ୙ఀིЉఀఀēēēēఀࠀༀ̟฀ഀ୙ᅭᄢԅ୳Վ̟਀ఀࠀༀ̟฀ഀ୙ᅭᄢԅ୳Վ̟਀ఀࠀༀ̟฀ഀ୙ᅭᄢԅ୳Վ̟਀ఀࠀༀ̟฀ഀ୙ᅭᄢԅ୳Վ̟਀ddddఀི଀଀Аကᅭᄢ౨ԅഀ୙୳Վ฀؀ఀదఀི଀଀Аကᅭᄢ౨ԅഀ୙୳Վ฀؀ఀదఀི଀଀Аကᅭᄢ౨ԅഀ୙୳Վ฀؀ఀదఀི଀଀Аကᅭᄢ౨ԅഀ୙୳Վ฀؀ఀద

ժᄀժᄀժᄀժᄀēēēēༀѻ०ٔ฀ༀѻ०ٔ฀ༀѻ०ٔ฀ༀѻ०ٔ฀dddd܊ིఀఀࠀ܊ིఀఀࠀ܊ིఀఀࠀ܊ིఀఀࠀēēēē฀իࠄ൑ਬༀ୳Վഀ୙ᅭᄢ฀իࠄ൑ਬༀ୳Վഀ୙ᅭᄢ฀իࠄ൑ਬༀ୳Վഀ୙ᅭᄢ฀իࠄ൑ਬༀ୳Վഀ୙ᅭᄢddddऀഀऀഀऀഀऀഀēēēēပ฀ഀ୙ᅭᄢ਀ఀᄢഀ୙ఀ܀ပ฀ഀ୙ᅭᄢ਀ఀᄢഀ୙ఀ܀ပ฀ഀ୙ᅭᄢ਀ఀᄢഀ୙ఀ܀ပ฀ഀ୙ᅭᄢ਀ఀᄢഀ୙ఀ܀ēēēē

ఀི୙ིఀ܀୙ིఀ܀୙ིఀ܀୙܀ēēēēఢ؀ഀ୙؀ёб܀ఀ؞؀ఢ؀ഀ୙؀ёб܀ఀ؞؀ఢ؀ഀ୙؀ёб܀ఀ؞؀ఢ؀ഀ୙؀ёб܀ఀ؞؀ēēēēᅭᄢ്̀̀܀Ѐഀ୙؀ကᅭᄢ്̀̀܀Ѐഀ୙؀ကᅭᄢ്̀̀܀Ѐഀ୙؀ကᅭᄢ്̀̀܀Ѐഀ୙؀ကēēēēഀఀԀ࠾ف฀؀ഀఀԀ࠾ف฀؀ഀఀԀ࠾ف฀؀ഀఀԀ࠾ف฀؀ddddЀఀༀၼЀ̟฀ഀЀఀༀၼЀ̟฀ഀЀఀༀၼЀ̟฀ഀЀఀༀၼЀ̟฀ഀ

୙୳Վ̟਀ݧիࠄ౨ఀ०ٔ฀ༀၼЀ୳Վഀ୙୙୳Վ̟਀ݧիࠄ౨ఀ०ٔ฀ༀၼЀ୳Վഀ୙୙୳Վ̟਀ݧիࠄ౨ఀ०ٔ฀ༀၼЀ୳Վഀ୙୙୳Վ̟਀ݧիࠄ౨ఀ०ٔ฀ༀၼЀ୳Վഀ୙dddd 
����
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㄀क̀　㄀क̀　㄀क̀　㄀क̀　    ᭈᭈᭈᭈ㐀䄀偠㐀䄀偠㐀䄀偠㐀䄀偠ĉĉĉĉ੠੠੠੠ĊĊĊĊ 

ᭈ㐀䄀偠ⰀᔧѢ㐀⬉Ԁᡸ㸀㕂ⱘ䴭ἀ䄀偠Ȁ䔀䔀䄀㕂ऀ䄀偠ऀ᭄Ȁἀ᠀ऀ⼀ⴀᬀĀ∌ЙᔀⱘऩⰀ᥹

ഄĀⰀ䬀ⴀ䌀ᜀ䕀ᤶᔀᬙ䱰ȀЀ䔀ࠄᄀ䌀⼀Ā䰀ᑣԀᡸ㸀㕂Ѐऀ䜀ऀ䬀ⱘࡼ԰䔀㸠ᭈ㐀䄀偠ᜀᅮؐᴀ偠Ā

̀䴶ЀĀᭈ㐀䄀偠ĉāЎ՟ȱ吀㽕䄀ᬀ݊Փ⨀ᬀ∀Ǩ薅䌀Ѐ⬠䴶བĀఀ̀

� ᭈ㐀ᴀ偠䔀⌕Ǩ芔ᑣ੠䌀⼀ㄝԀᡸ˨辶㸠ᭈ㐀Ѐࡼ䄀偠�

� 㘀⌟䄀ఀᰀțȞऀᰀ੠Ḁᬀय़ᴵЀ̀ ˨辺ऀ䬀ऀऀࡴ䔀ࡼ԰ᘀ܀�

� 㘀ἀ᠀䕀ᤶᔀᬙ䱰ĉᬀऀᬙ䱰  

�

�

�

�

�

�

�

�

�

�

㄀̀㡖㄀̀㡖㄀̀㡖㄀̀㡖   ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ 

���� ᬙ䱰䜀䄀㕂ᬙ䱰䜀䄀㕂ᬙ䱰䜀䄀㕂ᬙ䱰䜀䄀㕂   

●�ᬙ䱰㉏ൟ�

ऀ䄀ᅮЎ ANĀBNĀCNĀABĀBCĀCAĀABNĀBCNĀCANĀABC ൟᬙ䱰Ā 

● ᭈᅮ䰏ᡫ 

᠀✻ᅮؐऩ㐀ᅮⱘ䰏ᡫ䄀㕂ᬀ᐀țᤀ䱰䰏ᡫऀЀ ZĀΦ ᬀ᐀䕧ܹᜀ RĀX ᬀ᐀䕧ܹȕ✀Ѐ̀⼀ᬀ᐀

䕧ܹȉ̀⼀ᬀ᐀ⱘؐ䕃ЀЀ㜀ࡼ䅵ㅫ܀ᴹ Ā 

● ⴀ䌀䰏ᡫԀ᭄ 

Ў nhĀᭈᅮ䰏ᡫāȀЀℸؐ԰Ўⴀ䌀☀䰏ᡫ䔀㸠ἀ᠀Ā̀㠀᠀ 0.95ᜀ 1.05Ԁᭈᅮؐ䔀㸠ḀᴀĀབ

ᵰ̀␀䌀ȀгऀЀ 0.8ᜀ 1.2Ԁᭈᅮؐ䔀㸠ḀᴀĀ䔀ᰃ ᄀᔀᔀ ⱘḀᴀ⬠䰤ȀབᵰԀᡸ䔀̀㘀ℷ⹂ࡼ԰Ȁ

䄀Ḁᴀ݊ᅗᬀ䴶ⱘॳఀĀ 

● 䰀ᑣ㸹ٓ㈀᭄� 

Ko = ( Z0 / Z1  1 ) / 3 

བᵰℷᑣ㐀ᡫ㼀 Φ(Z1)̀ 䰀ᑣ䰏ᡫ㼀 Φ(Z0)̀ ㄝȡ㠀ᬀ Ko Ў̀฀᭄ȇᐌ⨀ KorĀKox 䔀㸠䅵ㅫĀ  

Kor = ( R0 / R1  1 ) / 3          Kox = ( X0 / X1  1 ) / 3 
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ᄀᴀѯԀᡸ(བ 901㈀܀)Ѐ KoĀΦ ᬀ᐀䅵ㅫⱘȀབᵰ Φ(Z1)ȀΦ(Z0)Ȁे PS1=PS0Ȁ܀ Ko Ў̀ᅲ᭄Ȁ

ℸᬀ䰀䄀㕂 KorȀKoxȀKo Ā 

● ᬙ䱰ᬀऀ 

བᵰԀᡸ݋ᰀᬀऀᔀ˨辯∀ᘀ䔀᠀ℷ⹂ⱘᬙ䱰ᬀऀĀ 

● ᬙ䱰ᔀ䈀 

䔀᠀ ⴀᬀᔀ ᜀ ∌Йᔀ ᬙ䱰ⱘ̀ऀ☀ఀѢȌ ᬀ䬀᥻ࠊ ⱘ䄀偠ᬀ᐀̀˨辶᠀ ⴀᬀᔀ ᬙ䱰ᬀȀ

ᔧ⌟䄀Ѐ᥹ᬊࠄԀᡸⱘࡼ԰Ԁऀऀेذℶᬙ䱰䕧܀䔀ܹ̀̀⠀ᔀȀሑㅵℸᬀᬙ䱰ᬀ䬀䔀≵ᰀ㐀ᴳȀԚఀ

∌Йᔀ ᬙ䱰ᬀȀेԀ⌟䄀Ѐ᥹ᬊࠄԀᡸⱘࡼ԰ԀऀȀᬙ䱰䜀㐀㐀ᄬఀȀⰀࠄ᠔䄀㕂ⱘ ᬙ䱰᠀㐀ᬀ䬀 

Ą㌀ህᰃ䄀Ȁࠄ ∌Йᔀ ᬙ䱰ᬀȣἀ䄀Ѐⱘᬙ䱰䕧ᬀ܀䬀ऀऀ ᬙ䱰᠀㐀ᬀ䬀 ᥻ࠊČℸ Ȍ ∌Йᔀ

ᬙ䱰̀䄀偠ᄀᬀ䔀ᜀऀࡴ䔀Ԁᡸࡼ԰Ȕ䨀̀䜀ऀ䬀ᬀ∀䜀ऀĘ᐀ЀȔ䄀̀㠀䔀᠀ ⴀᬀᔀ ᬙ䱰ᬀ᐀Ā 

● ᬙ䱰⬉⌕ 

Ѐ̀ऀ䄀㕂њⰀᑨⱘⴀ䌀䰏ᡫȀབᵰݡਞ䄀䕃Ѐ̀ᅮⱘᬙ䱰⬉⌕Ȁ䕃Ѐᄀ㜀ࡼ䅵ㅫ܀Ⰰᑨⱘᬙ䱰⬉

य़Ȁ⬅⌟䄀Ѐ䕧܀Ⰰᑨⱘᬙ䱰⬉य़੠⬉⌕㐀ԀᡸĀ䄀㕂ⱘᬙ䱰⬉⌕ᑨ␀䌀Ѐ̀㽕∖Ȁ1Ā฀ѢԀᡸⱘਃ

Ȁ2Āᬙ䱰⬉⌕̀ⴀ䌀䰏ᡫⱘЬ⼀ᑨ̀฀Ѣ⌕⬉ࡼ 57.7VĀ 

Ā̛䬀᥻ࠊ ș礀☀᥻ࠊ�

᥹☀᥻ᬀࠊȀ⬅⌟䄀Ѐ᥹ᬊࠄⱘԀᡸⱘ䌀䬀Ā䜀ऀ䬀Ā∌䌀᥹☀ऀԡԀऀᴹ᥻ࠊ䄀偠⠀ᔀȀ܀ᅮ⌟

䄀ЀఀⰀᑨ⠀ᔀᑨ䕧܀ⱘ⬉⌕īऀय़Ā 

ᬀ䬀᥻ᬀࠊȀ㸀㕂ḍ᥂᠔䄀㕂ⱘᬀ䬀乎ᑣȀձ 䕧܀ᬙ䱰ࠡĀᬙ䱰ᬀĀ䌀䬀Ā䜀ऀ䬀Ā∌䌀ऀⱘऀ

⼀䜀ȅᡸ䌀ऀ䬀ᬀऀ䄀ᔩᬀ䬀 ȵ̀ᬍऀऀ⼀䜀ⱘ䕧܀䔀⼀ Ā 
 
           ᬙ䱰ࠡ      ᬙ䱰⠀ᔀ     䌀䬀ऀℷᐌ⠀ᔀ  䜀ऀऀᬙ䱰⠀ᔀ    ∌䌀ऀ        
  

                 ᬙ䱰ᬀ䬀        ᬀ᐀ᬀ䬀        䜀ऀᬀ䬀          
 

�  ᬙ䱰ᬀ䬀ě᐀ᬀ䬀 Ǩ芎ऀᬀ䬀 

ఀᬀ䬀᥻ᬀࠊ᐀Ȁ⨀Ѣ᥻ࠊ䕧܀ᬙ䱰䜀ⱘ᠀㐀ᬀ䬀Āᬙ䱰ᬀ᐀ऀ䕧܀ℷᐌ䜀ⱘ᠀㐀ᬀ䬀Ā䜀ऀ䬀ݡ

 䕧܀ᬙ䱰䜀ⱘ᠀㐀ᬀ䬀ȿ̀ఀ Č᥹☀᥻̀ᬀࠊ䍋԰⨀ Ā 

�  䕀ᤶᔀᬙ䱰˨隓㈀䕀ᤶᔀᬙ䱰 

⨀Ѣ䄀㕂䕀ᤶᔀᬙ䱰ĀЀᬙ䱰᐀ༀᬀࠏ䍋Ȁᔧ䕀ᤶᬀ䬀ࠄȀᬀ䄀Ԁᡸᰃऀࡼ԰䌀᐀ᬀ䌀఼Ȁഛ䔀ܹ

䕀ᤶऀᬙ䱰⠀ᔀĀԚ䌀᐀Ⰰⱘ⬉य़⬉⌕̀ऀ䕀ᤶᔀᬙ䱰⠀ᔀᕅ਀Ȁ݊ ⬉य़ VȀ57.7VȀPT ᅝ㸀ఀ℀㐀ջȀ

ᜀ 0V ȀPT ᅝ㸀ఀ㐀䌀ջȀȀI=0AĀᬙ䱰䕀ᤶᬀ䬀ᰃ᠀Ѐ㄀̀ ᬙ䱰᐀ༀᬀㅫ䍋ⱘᬀ䬀Ā 

�  䕀ᤶऀᬙ䱰㉏ൟ 

ऀ䄀ᅮЎ ANĀBNĀCNĀABĀBCĀCAĀABNĀBCNĀCANĀABC ൟĀ̀㠀䕀ᤶऀⱘᬙ䱰㉏ൟ䄀

㕂Ў̀㄀̀ ᬙ䱰㉏ൟ̀ऀᰀ　ऀᅲ䰙Ā 

�  䕀ᤶ䍋ༀᬀࠏ੠䕀ᤶᬀ䬀 

ऀЀ䄀ᅮЎЀ㄀̀ ᐀ༀᬙ䱰ᬀ䍋ㅫȀ䔀ᰃЀԀᡸ䌀䬀ऀ䍋ㅫȀ䔀ᰃЀ䜀ऀ䬀ऀ䍋ㅫȀԩᬀऀ⨀ᬙ

䱰䕀ᤶĀ 
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�  ᬙ䱰䍋ༀ㼀 

ᬙ䱰ऀ⨀ᬀࠏ⬉य़܀ༀⰀ㼀Ā⬅Ѣ̀Ⰰ⬉य़⬉⌕Ⰰԡ̀̀㜀Ȁऀ䬀㼀̀ᬙ䱰㉏ൟᰀ݇Ȁ̀㠀Ѐ䄀㉏

ൟᬙ䱰ⱘऀ㔀Ⰰ䔀㸠䅵ㅫȀऩⰀᬙ䱰Ѐᬙ䱰ⰀĀ̀Ⰰⴀ䌀ᜀ̀Ⰰ᥹ഄЀ䴲ᬙ䱰ⰀĀ̀Ⰰⴀ䌀Ѐ A Ⰰ䔀㸠

䅵ㅫĀ 

�  PT ᅝ㸀ԡ㕂 

ἀ᠀̀ ջ⬉य़Ѧᘀ఼ᰃᅝ㸀ఀ℀㐀ջ䔀ᰃ㐀䌀ջĀPT 㸀Ѣ℀㐀ջᬀțᤀ䱰Ⰰᬀ᐀ऀ˨辯Ⰰ⬉⌕

Ў䰀Ȁ⬉य़ᘶ฀ࠄℷᐌⰀ⬉य़ȀVȀ57.7VȀI=0AȀȀ PT 㸀Ѣ㐀䌀ջᬀȀᬙ䱰Ⰰᬀ᐀ऀȀ䄀Ⰰ⬉⌕ऀ⬉

य़ഛЎ䰀ȀVȀ0VȀI=0AȀĀ 

Ⰰ䌀䬀ȃⰀ䌀䬀܀  �  

⨀ѢᅮН᐀ܹ䜀 AĀBĀC ̀　ᄤᰃ԰ЎĀ䌀 AāĀ Ā䌀 BāĀ Ā䌀 Cā　ᄤ䔀ᰃĀ̀䌀ā　ᄤĀ

㠀䄀ЎĀ܀Ⰰ䌀䬀āᬂ܀ऩⰀᬙ䱰ᬀऀЀἀ᠀ऀ䌀᐀ᬙ䱰Ⰰ Āे䔀⼀ᘀ̀܀ȀĀ䌀 AāĀĀ䌀 BāĀĀ䌀 Cā

਀̀܀Ԁऀࠄȟ᠀਀܀Ⰰ䌀᐀ Ā 

�  ᬀ䌀఼ᬀ᐀ȉ䬀᐀ᬀ  

ἀ᠀ᬀ䌀఼܀䬀/ऀ䬀ᬀ䬀ľ㕂᥹ᬊࠄԀᡸ䌀 /ऀ䬀Ԁऀऀȑㄝᕙ̀℀᐀݇܀䬀 /ऀ䬀᐀ᬀȀ✊ऀ

ᄀ⬉य़⬉⌕܀ᤶࠄ䌀᐀/ऀ䬀ऀ⠀ᔀĀ 

�  ᬙ䱰ऀ᐀܀ 1 ᐀ᬀ䬀ऀᬀ䬀 

䕧܀ᬙ䱰䜀ऀ᐀܀ 1 ᄀЀ᐀ᬀ䔀̀ᬀ䬀䬀ऀĀℸࡳ㘀ऀ⨀ѢȀఀ䄀偠倀乥ԀᡸᬀȀ⨀᐀܀ 1 ἀ᠀ᬊ

ऀԀᴎⱘĀᄀջᬊԀ䕧ܹāԀऀĀ 

䜀܀᐀  � 2 

܀᐀ 2 䌀䌀ᬀ䌀఼ⱘ⠀ᔀऀࠀȀेԀᡸ䌀䬀ᬀȀ᐀܀ 2 ᬀ᐀ȀԀᡸ䜀ऀᬀȀ᐀܀ 2 䬀ऀĀᬙ᐀܀ 2

ऀЀ԰Ўἀ᠀ᬀ䌀఼Փ⨀Ā 

���� Ḁज䜀Ḁज䜀Ḁज䜀Ḁज䜀 ২몃ऀ২몃ऀ২몃ऀ২몃ऀ Ux 䄀㕂䄀㕂䄀㕂䄀㕂   

�  Ux 䔀᠀䔀᠀䔀᠀䔀᠀ 

Ux ᰃ⡍⅞Ⰰȉ䄀ᅮ䕧܀  +3U0Ā-3U0Ā+ 3 h3U0Ā- 3 h3U0ĀḀऀᰀ UaĀḀऀᰀ UbĀḀ

ऀᰀ UcĞऀᰀ UbcĞऀᰀ UcaĞऀᰀ UabĀ 

ࠡ 4 ⼀ 3U0 ⱘᘀ܀ȀUx ⱘ䕧ؐ܀⬅ᔧࠡ䕧܀ⱘ UaĀUbĀUc 㐀ऀ܀ⱘ 3U0 ᜀ܀ЬЀऀ㈀᭄ᕫ܀Ȁ

ᑊ䌀䱣݊ऀࠀĀ 

㠀䔀ㄝѢᴀḀऀᰀ᠀ऀ⬉य़ؐȀఀ܀⌟䄀㐀䌀ԀᡸḀऀᰀ䜀ऀ䬀ᬀȀUx ⨀Ѣἀ᠀㐀䌀ջ᠀ऀ⬉य़Ā

ЀḀऀᰀ Ua Ў՟Ȁఛ䌀఼ऀ̀⠀ᔀ ȀUx 䕧ؐ܀ༀ㐀ㄝѢ℀㐀ջ Uaȅᨀ᭄ؐЎ 100VȀȀఀԀᡸ䌀䬀

ऀⱘᬀ᐀⠀ᔀȀUx ⱘࠏㄝѢ᠔䄀ᅮⱘḀऀᰀ⬉य़ᐙؐ੠Ⰰ㼀Ȁ䄀ؐऀЀ䄀ᅮЎ̀ℸ܀ؐ Ua ᭄ؐᜀⰀԡ

ᰀጀȪЀḀ偠Ԁᡸఀℸ⼀̀ջ⬉य़ᰀጀⱘᘀ̀܀ⱘḀऀᰀ䜀ऀ䬀ᘀ܀ Ā 

���� ᭈ㓦ꖢ偠ᭈ㓦ꖢ偠ᭈ㓦ꖢ偠ᭈ㓦ꖢ偠ĊĊĊĊ䄀ᬀ䄀ᬀ䄀ᬀ䄀ᬀ  

ᭈ㐀䄀偠Ċ̀ᭈ㐀䄀偠ĉⱘࡳ㘀ഀᴀⰀऀĀᭈ㐀䄀偠ĉᰃ᠀✻䰏ᡫᬀ᐀䄀ᅮऀ⼀ᬙ䱰ᘀ܀Ȁ⨀ѢԀ
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ᡸ䔀㸠ᭈ㐀䄀偠ȀԚᄀѢᴀѯԀᡸᬀ∀㤀ⴀᬙ䱰䰏ᡫȀ㔀ऀᰀᬙ䱰⬉य़੠⬉⌕Ȁབ䰀ᑣԀᡸᜀ 35KV 㐀

䌀Ԁᡸȡ㠀ᬀऀЀ⨀ᭈ㐀䄀偠Ċ䔀㸠䄀偠Ā 

�  ᬙ䱰㉏ൟᬙ䱰㉏ൟᬙ䱰㉏ൟᬙ䱰㉏ൟ   

ऀ䄀ᅮЎ ANĀBNĀCNĀABĀBCĀCAĀABC ൟᬙ䱰Ā 

�  ᬙ䱰⬉य़ᬙ䱰⬉य़ᬙ䱰⬉य़ᬙ䱰⬉य़ U   

ᄀѢऩⰀᬙ䱰੠̀Ⰰᬙ䱰țᤀ䱰⬉य़ U Ўᬙ䱰Ⰰ⬉य़ؐȑѢⰀ䬀ᬙ䱰 țᤀ䱰⬉य़ U Ўᬙ䱰̀Ⰰ

ⱘ㐀⬉य़ؐĀ 

�  ᭈᅮ⬉⌕ᭈᅮ⬉⌕ᭈᅮ⬉⌕ᭈᅮ⬉⌕ I   

ЎԀᡸᴀ℀ᭈᅮ⬉⌕ؐĀ 

�  ⴀ䌀⬉⌕Ԁ᭄ⴀ䌀⬉⌕Ԁ᭄ⴀ䌀⬉⌕Ԁ᭄ⴀ䌀⬉⌕Ԁ᭄   

ⴀ䌀⬉⌕Ў䄀偠Ԁ᭄ nhĀᭈᅮ⬉⌕ā,Ѐℸؐ԰Ўⴀ䌀☀⬉⌕䔀㸠ἀ᠀䄀偠Ā 

 

∀ᘀ∀ᘀ∀ᘀ∀ᘀȀȀȀȀ 

1. ကᄀఀིᄯကᄀఀིᄯကᄀఀིᄯကᄀఀིᄯēēēēൎပ؀ကఀ࡬଀̀ဎ܀സഀݯюൎပ؀ကఀ࡬଀̀ဎ܀സഀݯюൎပ؀ကఀ࡬଀̀ဎ܀സഀݯюൎပ؀ကఀ࡬଀̀ဎ܀സഀݯюdddd܀സ࡬ٔݯൎఀՇԅ؀ကԨऀ؀؀ကᄀ܀܀ࠀസ࡬ٔݯൎఀՇԅ؀ကԨऀ؀؀ကᄀ܀܀ࠀസ࡬ٔݯൎఀՇԅ؀ကԨऀ؀؀ကᄀ܀܀ࠀസ࡬ٔݯൎఀՇԅ؀ကԨऀ؀؀ကᄀ܀ࠀ

സԄѻԅիऀԨགസԄѻԅիऀԨགസԄѻԅիऀԨགസԄѻԅիऀԨགēēēēਤ฀̀ԄЀဟԀՇԨགਤ฀̀ԄЀဟԀՇԨགਤ฀̀ԄЀဟԀՇԨགਤ฀̀ԄЀဟԀՇԨགďďďď57.7VĐēĐēĐēĐēఢ؀؀Ѐఢ؀؀Ѐఢ؀؀Ѐఢ؀؀ЀēēēēကᄀՎ܀Ԏ؀ကԨऀᄔကᄀՎ܀Ԏ؀ကԨऀᄔကᄀՎ܀Ԏ؀ကԨऀᄔကᄀՎ܀Ԏ؀ကԨऀᄔēēēēༀਁᄀༀਁᄀༀਁᄀༀਁᄀ

Vf ≤ ԀՇԨགԀՇԨགԀՇԨགԀՇԨགďďďď57.7VĐĐĐĐԅഀ܀ԅഀ܀ԅഀ܀ԅഀ܀dddd 

2. ఢ؀؀ကᄀࠀࠀ฀ఢ؀؀ကᄀࠀࠀ฀ఢ؀؀ကᄀࠀࠀ฀ఢ؀؀ကᄀࠀࠀ฀ēēēēༀ͎ༀఀᄢࠀЀ؀ကԨऀༀ͎ༀఀᄢࠀЀ؀ကԨऀༀ͎ༀఀᄢࠀЀ؀ကԨऀༀ͎ༀఀᄢࠀЀ؀ကԨऀēēēē؀ကᄀࠀࠀЀ؀ကᄀࠀࠀЀ؀ကᄀࠀࠀЀ؀ကᄀࠀࠀЀēēēēఀࠀᄢࠀ฀؀ကԨऀఀࠀᄢࠀ฀؀ကԨऀఀࠀᄢࠀ฀؀ကԨऀఀࠀᄢࠀ฀؀ကԨऀēēēēༀఀༀఀༀఀༀఀ

؀ကԨག̀ఀࠀЀ؀ကԨག̀ఀࠀЀ؀ကԨག̀ఀࠀЀ؀ကԨག̀ఀࠀЀddddကༀԀ܀؀ఀၮ฀଀ࠀကༀԀ܀؀ఀၮ฀଀ࠀကༀԀ܀؀ఀၮ฀଀ࠀကༀԀ܀؀ఀၮ฀଀ࠀddddԀကပࠀ਀ༀ฀Љ२؀ࠒԀကပࠀ਀ༀ฀Љ२؀ࠒԀကပࠀ਀ༀ฀Љ२؀ࠒԀကပࠀ਀ༀ฀Љ२؀ࠒdddd 

ୣ൑ْ༪฀ༀ܀Љఀ؀ёူࠀကᄀఀིୣ൑ْ༪฀ༀ܀Љఀ؀ёူࠀကᄀఀིୣ൑ْ༪฀ༀ܀Љఀ؀ёူࠀကᄀఀིୣ൑ْ༪฀ༀ܀Љఀ؀ёူࠀကᄀఀི 1 ഀ଀฀ഀഀ଀฀ഀഀ଀฀ഀഀ଀฀ഀdddd 
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㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖   䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ 

���� ᭈ㐀ᭈ㐀ᭈ㐀ᭈ㐀䄀偠䄀偠䄀偠䄀偠䔀⼀䄀ᬀ䔀⼀䄀ᬀ䔀⼀䄀ᬀ䔀⼀䄀ᬀ 

᭄᥂䄀ᅮᅠ℀Ȁ᠀̀Ā           āȀ㸀㕂䕧܀Āℷᐌ⠀ᔀāⱘऀⰀᄀ⼀䜀ȀℸᬀऀⰀ⬉य़ЎЎ乱

ᅮ⬉य़Ȁ57.7VȀĀ⬉⌕Ў䈀㥋⬉⌕Ę̀ �Ā            ā᠀䨀ȀᜀĀ᐀ܹ cā᥹䔀Ȁ㸀㕂䔀ܹᬙ䱰

⠀ᔀ˨辶最܀ᬙ䱰⬉⌕īऀय़Ȉ琀㜀Ԁᡸ㸀㕂̀ąᡸ䌀䬀ऀ Ⱦ㕂䕧܀䌀䬀ऀ⠀ᔀ䜀 ąᡸ䜀ऀ䬀ऀ Ȁ

བᵰᰃⴀᬀᔀᬙ䱰Ȁ㸀㕂䕧܀ℷᐌ䜀ȀऀⰀ⬉य़Ў 57.7VĀ⬉⌕Ў䈀㥋⬉⌕ȀȀབᵰᰃ∌Йᔀᬙ䱰Ȁ㸀

㕂ݡ 䕧܀ᬙ䱰䜀ȷԀᡸ㄀Ѡ 䌀䬀 Ȣఀ䌀ȉȇ愀ᘶ฀䕧܀ℷᐌ䜀 Ā̀

�  Ā᐀ܹ cā᥹䔀ᬀ㸀㕂㜀ࡼ䔀ܹᬙ䱰⠀ᔀ  

ℸࡳ㘀ᰀ̀⼀԰⨀Ȁ 1 Āऀἀ᠀᠟ऀࠄᬙ䱰㐀䌀ऀࡴ䔀䌀䬀ȀऀЀᕜᬀԀഄ⌟ࡼ܀԰ᬀ䬀Ā݋ԧ

ᰃᄀ᠟ऀ᥹☀ᜀ∀خ TWJ ᥹☀᥹㜀Ā᐀ܹ cāȘἀऀࡼ䬀ᬀ᥹☀ࡼ԰⌟䄀Ѐे䕧܀ᬙ䱰䜀ȉ⌟䄀Ԁᡸ

ⱘࡼ԰ᘀ܀Ā2ĉ⬅ GPS�㸀㕂ⱘ᥹☀ਃࡼᬙ䱰ȟ᠀㐀䌀̀ջऀℹᬙ䱰 Ā̀

䄀偠ᰀ䬀ȄԩᬀԀ᠀̀ Āذℶā䬂ȇ䄀偠䔀⼀Ёℶᑊ䔀܀ Ā̀

䄀偠㐀ᴳऀȀ䅵ㅫᴎ㜀ࡼᄀ⌟䄀䄀ᔩऎЁⱘ⌟䄀㐀ᵰఀ⹀ⰀĀ䄀偠᡹ਞ?ᭈ㐀䄀偠?āᄤⰀᔩ̀᠀᭛

ᴀḐ᐀ᄬḷȔ䨀ऀ⨀Āᠧॄā᠀䨀䔀㸠ᰒ⼎Ę✀ॄĄ稀ऀЀ᠀䈀܀ᴹ䔀㸠㐀䕥ąᬍ Ā̀

���� GPS ᥻ࠊ䄀偠᥻ࠊ䄀偠᥻ࠊ䄀偠᥻ࠊ䄀偠 

ᭈ㐀䄀偠䔀⼀ऀЀ⬅ *36 䔀㸠᥻ࠊȀ⨀Ѣἀ᠀ऀ⬉⑤㐀䌀̀ջԀᡸⱘऀᬀऀℹ䄀偠Ȁे⬅ *36 ᥻ࠊ

̀ջⱘ̀ऀ⌟䄀Ѐऀᬀऀℹਃࡼ䔀ܹᬙ䱰ࠡ⠀ᔀ੠䔀ܹᬙ䱰⠀ᔀȀ̀ࡴᬙ䱰䜀㐀ऀ㜀ջⱘԀᡸȀ⌟䄀̀

ջԀᡸⱘऀᬀࡼ԰㸠ЎĀ 

�  GPS ⱘ㘀܀䕧܀Ȁ 

GPS 㸀㕂ⱘ㘀܀䕧ऀ܀䕧̀܀䌀㘀܀Ȁ̀䌀ᰃ PPS 㘀܀ȀЎ℀⼀䩳ऀ̀̀Ȁऀ̀䌀ᰃ PPM 㘀܀Ȁ

Ў℀܀䩳ऀ̀̀ȡ ऀ PPS ᜀ PPM 㘀ᬀ܀䴶ᵓ̀ᰀ̀̀ PPS ᠀⼎♃੠̀̀ PPM ᠀⼎♃Ѐ䬀ࡼĀ

ᜀЀ䔀䜀Փ⨀ PPM 㘀܀⨀Ѣ䄀偠Ķ܀䕧ऀ܀Ў̀ D ൟ 9 䩜ᤀᑻĀ 

�  GPS 㸀㕂̀⌟䄀Ѐ㸀㕂ⱘ㘨᥹㸀㕂̀⌟䄀Ѐ㸀㕂ⱘ㘨᥹㸀㕂̀⌟䄀Ѐ㸀㕂ⱘ㘨᥹㸀㕂̀⌟䄀Ѐ㸀㕂ⱘ㘨᥹ȀȀȀȀ 

⨀ᜀЀᤀկⱘ̀⨀ GPS 㘨᥹㐀ᄀ GPS 㸀㕂ⱘ㘀܀䕧̀ऀ܀⌟䄀Ѐ㘀ᵓⱘ䔀Ԁ᥹ऀ㘨᥹Ā 

�  ਃࡼ䄀偠Ȁ 

᐀ਃ⌟䄀Ѐ䔀ܹ PC 䔀Ԁ⠀ᔀȌ PC ᴎĀᭈ㐀䄀偠ā⬠䴶̀ᄀĀGPS ᥻ࠊ᐀ༀ䄀偠ā䔀乍ᠧ䩽Ā

䄀偠ᬀ̀ջᨀ԰Ѐਬ䔀䔀⬉䄀㘨㈀Ȁᑊ㼀ᄀ GPS 㸀㕂̀ PPM 㘀܀᠀⼎♃ⱘ䬀ࡼȀఀ PPM 䬀䔀̀ 㔀

̀̀̀ PPM ᰀࠄПࠡȡ㠀ᬀ䬀ᄀᑺᰀ 1 ⬠̀᠀ȃջᨀ԰Ѐਬഀᴀऀᬀࠏ䩳Ȭ堀ᴀ̀ᬀ܀ 䴶̀Ā᐀ༀ

䄀偠ā᠀䨀˨辶ᬀ⌟䄀Ѐᄀ䔀ܹ乘฀⠀ᔀȕ✀̀̀̀ PPM 㘀̀ࠏᬀࠄ܀ջ⌟䄀Ѐऀℹ㜀ࡼ䔀ܹᬙ䱰ࠡ

⠀ᔀ䕧܀ᬙ䱰ࠡℷᐌ䜀Ȁ̀̀̀ݡ PPM 㘀ऀࠏᬀࠄ܀ℹ䔀ܹᬙ䱰⠀ᔂ䕧܀ᬙ䱰䜀 Āᭈ̀䔀⼀བ̀ఀȀ�

         PPM                       PPM                     PPM                     PPM 
                                         
                    ᠟ࡼਃࡼ       㜀ࡼ䔀ܹ                  㜀ࡼ䔀ܹ 
                    ᐀ༀ䄀偠       ᬙ䱰ࠡ⠀ᔀ                ᬙ䱰⠀ᔀ 
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㄀कఀ　㄀कఀ　㄀कఀ　㄀कఀ　    䌀⼀੠䰀ᑣԀᡸ䌀⼀੠䰀ᑣԀᡸ䌀⼀੠䰀ᑣԀᡸ䌀⼀੠䰀ᑣԀᡸ 

ఀ 110KV ऀЀ̀㐀䌀ԀᡸЁ̀㠀䘀䄀㕂њ䌀⼀੠䰀ᑣԀᡸ԰Ў㐀䌀ⱘЏԀᡸȵ̀㐀ᐌ䰀Ёఀ̀

༫Ԁᡸ㸀㕂ЁǨ薃⼀੠䰀ᑣԀᡸ⌟䄀ἀഫህᰃ䩜ᄀ䔀⼀ᘀ܀᐀ऀⱘ㘀̀ ᔀ㜀ࡼ⌟䄀ᅠऀ⼀᥹ഄ䌀⼀Ā

Ⰰ䬀䌀⼀੠䰀ᑣԀᡸⱘ䕃ЀĀ 

� 㘀̀ ᔀ㜀ࡼᅠᜀ฀℀䌀⼀੠䰀ᑣԀᡸⱘऀ⼀ᬙ䱰ᅮؐⱘᴀ偠 

� 㘀⌟䄀ऀ̀⼀ᬙ䱰̀ȅᡸ̀Ⰰऀᬀᜀ̀ऀᬀ䌀䬀ⱘᬀ䬀  

� 㛨ꊮ㕂∌Йᔀᬙ䱰ȣἀ䄀䜀ऀ䬀੠∌䌀ⱘᬀ䬀 

� ेऀ䜀⨀ ZĀΦᬀ᐀Ȁгऀ䜀⨀ RĀX ᬀ᐀䄀㕂䰏ᡫᅮؐ 

� 䔀䔀䄀㕂Ā᠀䬂㼀ऀāⱘᬀ᐀ȶ᠟ࡼ᥻ࠊᬙ䱰䜀ⱘ䕧܀ �

�

�

�

�

�

�

�

�

�

�

�

㄀̀㡖㄀̀㡖㄀̀㡖㄀̀㡖   ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ 

���� ⌟䄀乍Ⰰ⌟䄀乍Ⰰ⌟䄀乍Ⰰ⌟䄀乍Ⰰ 

Ā䌀⼀ԀᡸāĀĀ䰀ᑣԀᡸā੠Āጀ乥ऀࠀ䜀ā̀̀䄀偠乍Ⰰȉ䜀ऀЀऩ䔀Ȅ㌀ऀЀऀᬀ䔀᠀Ā̀

�  ᬀ䬀ऀ䜀 

ᬙ䱰ࠡ᐀ᬀᬙ䱰ࠡ᐀ᬀᬙ䱰ࠡ᐀ᬀᬙ䱰ࠡ᐀ᬀ    䄀ᬀ䬀ᐌ⨀Ѣㄝᕙ℀ ࡼ԰ऀԀᡸᭈ㐀฀ᔦȗ㔀 ĀTV ᬀ㐀āԀऀ⍜༅ȗ㔀ㄝ

ᕙ䜀ऀ䬀ܙ⬉Ā㠀ЀخԀᡸᅮؐ⌟䄀㔀̀ᡩܹ䜀ऀ䬀Ȁ䔀̀ᬀ䬀̀㠀䄀Ў 2~10sĀབᵰऀᬀخ䜀ऀ䬀䄀

偠ᬀȇ̀㠀䄀Ў 15~25sġ䔀㸠̀ ᬙ䱰⌟䄀 ȣἀ䄀Ѐ䘀佪ܜ䔀ܹĀᬙ䱰ࠡ᐀ᬀā⠀ᔀ˨辶最̀܀Ⰰ

乱ᅮ⬉य़ 57.7VȃⰀ⬉⌕Ў 0ȧ਀ऀݡ䔀ܹᬙ䱰⠀ᔀ˨辶最܀᠔䄀㕂ⱘᬙ䱰䜀Ā 

⌟䄀䬀ᬀᬀ䬀⌟䄀䬀ᬀᬀ䬀⌟䄀䬀ᬀᬀ䬀⌟䄀䬀ᬀᬀ䬀    ℀ ᬙ䱰䄀偠㐀ᴳऀȀ⌟䄀Ѐذℶ䕧܀Ȁఀ䄀ᬀ䬀⠀ᔀ̀ㄝᕙԀᡸ᥹☀฀ᔦȀ̀

㠀䄀 0.5s ेऀȄ㌀ऀ䄀Ў 0Ā 

䜀ऀ䬀ᰀ฀᐀ᬀ䜀ऀ䬀ᰀ฀᐀ᬀ䜀ऀ䬀ᰀ฀᐀ᬀ䜀ऀ䬀ᰀ฀᐀ᬀ����������������བᵰᡩܹ䜀ऀ䬀Ȁ℀ ᬙ䱰⌟䄀ऀᬀخ䜀ऀ䬀䄀偠Ȁఀ܀䄀ᬀ䬀ݙㄝᕙ䜀ऀ䬀
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ԀऀǨ薁ᬀ䬀ᑨ฀Ѣᭈᅮ䜀ऀ䬀᐀ᬀᬀ䬀Ā̀

�  㼀ऀᬙ䱰ᬀ᐀ 

Ѐᬙ䱰ࠡ⠀ᔀࠄᬙ䱰⠀ᔀⱘ㼀ऀᬀ᐀ᰀఀ⼀ț䬀᥻ࠊ Ę䬂㼀ऀ Ĕܹ c 㼀ऀЀऀ GPS 㼀ऀĀ 

ᬀ䬀᥻ᬀࠊ䬀᥻ᬀࠊ䬀᥻ᬀࠊ䬀᥻ఀ����������������ࠊ䄀㼀ऀᬀ᐀̀Ȁᬙ䱰ࠡ⠀ᔀⱘ᠀㐀ᬀ䬀⬅Āᬙ䱰ࠡ᐀ᬀā⹂ᅮȀᬀ䬀ࠄȀ㜀ࡼ䔀ܹ

ᬙ䱰⠀ᔀě䬀᥻̀ࠊ ȑ怀ܼ⬅⌟䄀Ѐ㜀ࡼ䄀偠˨辯偠ᰀ䬀ऀ䰀㽕ḍ᥂ᤀ⼎ᡩ܀Ⰰᑨⱘय़ᵓेऀĀ̀

᠀䬂㼀ऀ᠀䬂㼀ऀ᠀䬂㼀ऀ᠀䬂㼀ऀ����������������ఀᬙ䱰ࠡ⠀ᔀȀ᠀䴶ᵓ䬂Ⰰ̀Ѐᘀ䬂Ȁᜀ吀ᴀ☀܀䕃Ѐ̀ⱘ㼀ऀ䬂े䔀ܹᬙ䱰ᔀĀ᠀

䬂㼀ऀᬀ᐀㘀ᬀԀഄᅲ⤀Ѐጀ᥻ࠊ䄀偠䔀⼀ĉЀᬀԀఀ䄀偠ᰀ䬀㼀ᄀԀᡸⱘ᡹᭛ᜀᠧॄ䄀偠㐀ᵰ Ā̀

᐀ܹ᐀ܹ᐀ܹ᐀ܹ c 㼀ऀ㼀ऀ㼀ऀ㼀ऀ   ⌟䄀Ѐ᐀ܹ䜀 c ᥹ᬊऀࠄԡԀऀे䔀ܹᬙ䱰ᔀǨ薁ࡳ㘀ऀЀᅲ⤀⨀Ѣ฀㸀㕂ऀᬀ䄀

偠Ā 

GPS 㼀ऀ㼀ऀ㼀ऀ㼀ऀ    ᄀ GPS Ԁऀ᥹ܹ㘀ᵓ䔀Ԁ᥹ऀȀ䔀䔀 GPS ⱘ PPM 㘀܀ᄀぎ䬀̀ऀⱘ̀ऀ⌟䄀Ѐ䔀

㸠㘨䄀䄀偠ĀPPM 㘀ᬀࠄ܀㜀ࡼ䔀ܹᬙ䱰ᔀĀ 

�  䰀ᑣ㸹ٓ㈀᭄ 

ᤀկњ KLĀKr/KxĀZ0/Z1 ݅̀⼀㸼䔀ᬀ᐀Ǩ薁㐀䄀ᬀ䄀ऀ✻ Ѹ⌕䄀偠 　㡖ⱘ䄀ᬀČ䔀㸠᥹ഄ

䌀⼀⌟䄀ᬀȕ乏ℷ⹂䄀㕂䰀ᑣ㸹ٓ㈀᭄ Ā 

���� 䌀⼀Ԁᡸ䌀⼀Ԁᡸ䌀⼀Ԁᡸ䌀⼀Ԁᡸ 

ऀᰀ䔀᠀њĀ䌀⼀Ԁᡸā⌟䄀乍Ⰰ

ᬂ꼀义䴶ᠡ฀Ѣ─⌏⠀ᔀȇᔀ䄀䄀㕂

Ⰰᑨऀ᭄ď嘀ऀఀ᠔⼎Ȁ̀

�  Ⰰ䬀ⴀ䌀䰏ᡫ੠᥹ഄ䌀⼀䰏ᡫ 

1ĀऀЀᠧĀĜā䔀᠀䰀㽕䔀㸠਀܀

℀Ԁᡸ䄀偠Ā 

2ĀⰀ᥹ᄀԀᡸᭈᅮؐ䕧ܹ䰏ᡫ᭄᥂

ḚЁđ渀ؐऀЀ䔀᠀᠀ Z-Φᬀ᐀䔀ᰃ᠀

R-X ᬀ᐀䕧ܹĀ 

3Ǩ芁㕂ⱘ℀℀䄀偠⬉⌕ᔀ乏฀ѢԀᡸⱘਃࡼ⬉⌕Ĕ䨀̀Ⰰ䬀䌀⼀䄀偠Ёȇ䨀䰏ᡫ̀⬉⌕ⱘЬ⼀㑺

Ў 20Ȁ40V 䕗དȃ㘀䍙䔀ݙ 57Vș礀ഄ䌀⼀䄀偠Ёȇ䨀䰏ᡫ̀⬉⌕ⱘЬ⼀㑺Ў 20Ȁ30V 䕗དȃݙ

㘀䍙䔀 57Vă㠀䔀ᑨ䙉ᅜ䰏ᡫ ȗ⬉ᡫ ˨螗帀ᄀȫऀ⌕䍞฀ⱘॳ܀Ș℀㘀Ԁ䄀⌟䄀ᰀ܀⹂Ā 

4Ǩ芁㕂ⱘऀ℀ 䄀偠ᬀ䬀 ᔀ乏฀Ѣ䄀℀ⱘᭈᅮࡼ԰ᬀ䬀ą开བȆᬀ䄀 I ℀ᭈᅮࡼ԰ᬀ䬀Ў 0sȀII

℀Ў 0.5sȀIII ℀Ў 1.0sĀ㔀㰥ࠄԀᡸᴀ䑿䌀䬀ᰀ̀ᅮⱘఀᅮ᐀ᬀȉЀ䄀 IĀIIĀIII ℀ⱘ䄀偠ᬀ䬀܀܀

Ў 0.2sĀ0.7sĀ1.2sȀབ̀ఀ᠔⼎Ā䔀ḋȀ⌟䄀ⱘ⤀ᘀ㐀ᵰᄀᰃȀ0.95 ԀᬀȀᴀ℀ࡼ԰Ȁ1.05 ԀᬀȀᴀ

ȃ̀℀ᬀ䬀ࡼ̀℀ ̀฀гࡼ԰̀њĄ㌀ऀЀᄀ̀䔀̀℀ⱘᬀ䬀ഛ䄀㕂ᕫ฀Ѣ㄀̀℀ࡼ԰ᬀ䬀Ǩ薅ḋȀ

⌟䄀ⱘ⤀ᘀ㐀ᵰᄀᰃȀ0.95 Ԁᬀȝ�℀ࡼ԰Ȁ1.05 Ԁᬀȝ�℀̀ࡼȃ̀℀ࡼ԰ Ā 

5đऀ℀ᭈᅮࡼ԰ᬀ䬀䕧ܹ Āᭈᅮᬀ䬀āḚݙ˨辯ᬀ䬀ऀ䜀ऀ䍋ऀ㔀԰⨀ȃᕅ਀䄀偠㐀ᵰ Ā 
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6Āఀ ᬀऀ ᴀЁȀ⨀吀ᴀऩ܀ȀऀఀĀℷऀā̀ĀऀऀāП䬀܀ᤶȀ䔀ḋ㘀ᬀԀ⌟䄀̀ѯᬀऀᔀⱘ

䌀⼀ԀᡸĀ 

7Ĝऀݡ䔀᠀䰀㽕⌟䄀ⱘᬙ䱰㉏ൟ ć䨀ЁऩⰀ᥹ഄᬙ䱰⨀Ѣ᥹ഄ䌀⼀䰏ᡫᴀ偠ȃⰀⴀ䌀੠̀Ⰰ

ⴀ䌀⨀ѢⰀ䬀䌀⼀䰏ᡫᴀ偠ď噅㽕 ᥹ഄ䌀⼀䄀偠䗧邇ℷ⹂䕧ܹ䰀ᑣ㸹ٓ㈀᭄Ā̀خ

�  䄀偠䰏ᡫԀ᭄ 

ḍ᥂Ԁᡸᴀ偠ⱘ̀㠀㽕∖˨辶䌀Ѐᤀկњ0.8 ԁ 0.95 ԁ 1.05 Ԁ੠ 1.2 Ԁㄝఀ⼀吀䅸ⱘᴀ偠Ԁ᭄Ȁ

᭄݊ؐऀЀԀᬍď嘀ᵰԀᡸఀ 0.95 Ԁᜀ 1.05 Ԁ̀ࡼ԰̀ℷ⹂ȡ㠀ᬀऀᬍ䔀 0.8 Ԁᜀ 1.2 ԂгऀЀ㜀

ᅮНԀ᭄䔀㸠⌟䄀Ā 

���� 䰀ᑣԀᡸ䰀ᑣԀᡸ䰀ᑣԀᡸ䰀ᑣԀᡸ 

ऀᰀ䔀᠀њĀ䰀ᑣԀᡸā⌟䄀乍Ⰰ

ᬂ꼀义䴶ᠡ฀Ѣ─⌏⠀ᔀȇᔀ䄀䄀㕂

Ⰰᑨऀ᭄ď嘉ఀ᠔⼎ Ǩ薖ᑣԀᡸⱘ䄀

偠ऀ᭄䄀㕂̀䌀⼀Ԁᡸⱘ䄀偠ऀ᭄䄀㕂

ഀᴀⰀऀ˨辯㕂ᬀऀ㔀̀᭛ⱘ䄀ᬀĀ̀

�  ⴀ䌀䅵ㅫᬀ∀ 

⬉य़ᘦᅮᬀ᐀⬉य़ᘦᅮᬀ᐀⬉य़ᘦᅮᬀ᐀⬉य़ᘦᅮᬀ᐀����

ఀ䔀⼀ᬀ᐀̀Ⰰ᥹䄀㕂ᬙ䱰Ⰰ⬉

य़Č䄀偠ᬀ ț䄀ᬙ䱰⬉⌕฀฀ ȣἀ䄀Ѐ䕧܀ⱘᬙ䱰Ⰰ⬉य़㐀᠀̀ऀĀĀᬙ䱰Ⰰ⬉य़㼀ā᠀ᬙ䱰ᬀᬙ

䱰⬉य़̀ᬙ䱰⬉⌕།㼀Ā̀

䰏ᡫᘦᅮᬀ᐀䰏ᡫᘦᅮᬀ᐀䰏ᡫᘦᅮᬀ᐀䰏ᡫᘦᅮᬀ᐀����

ఀ䔀⼀ᬀ᐀̀Ȍ䄀偠ᬀ ȫԀᬙ䱰⬉⌕੠ᬙ䱰䰏ᡫ䅵ㅫᬙ䱰Ⰰ⬉य़Ā̀

���� ጀ乥ऀࠀ䜀䰏ᡫܗЀᅮؐᴀ偠ጀ乥ऀࠀ䜀䰏ᡫܗЀᅮؐᴀ偠ጀ乥ऀࠀ䜀䰏ᡫܗЀᅮؐᴀ偠ጀ乥ऀࠀ䜀䰏ᡫܗЀᅮؐᴀ偠 

䄀⌟䄀乍Ⰰ⨀Ѣ⌟䄀ጀ乥ऀࠀ䜀䰏

ᡫ㐀⬉఼ⱘࡼ԰㸠ЎȀऀᄀᴀѯ㐀䌀Ԁ

ᡸⱘጀ乥ऀࠀ䜀䌀⼀Ԁᡸⱘᅮؐ䔀㸠ᴀ

偠ȏ嘀ऀఀ᠔⼎Ā̀

ᴀἀഫܕ䄀ऀᬀᴀ偠̀℀ᅮؐȀᑊ

̀̀ ᔀἀ᠀᠔ᰀᬙ䱰㉏ൟĀ䄀偠ᬀȀ

ऀ䰀㽕ࠀ䔀䰀㽕⌟䄀ⱘ乍ⰀȀ✊ऀ᠀ᅮ

ؐऩᄀऀ⼀ᅮؐऀ᭄ձ 䔀㸠䄀㕂े

ँ  

M ⱘؐ吀䅸ᘀ̀܀ᰀ 0.9 ੠ 1.1 ̀⼀䄀㕂Ȁ̀㠀ഄȀM=0.9 ᬂԀᡸᑨऀ䴴̀ࡼ԰ ȀM=1.1 ᬂԀ

ᡸᑨऀ䴴ࡼ԰Ǩ薁㕂 M=1.2 ᬂऀЀ⌟܀Ԁᡸⱘࡼ԰ᬀ䬀 Ā 
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Āⴀ䌀⬉⌕āऀ᭄ᑨ䄀㕂ᕫ฀̀ѯȔ䄀 10̚20AȌЎⴀ䌀⬉⌕฀ᄀ Ȟഀ᥂̀䔀݀᐀䅵ㅫ܀ᴹⱘ

⬉य़ऀ㘀Ў䈀ؐǨ薁偠ᬀȀĀ䌀⼀Ԁᡸāय़ᵓᑨᡩܹĀ̀

䄀偠ऀ᭄䄀㕂̀䌀⼀Ԁᡸⱘ䄀㕂ഀᴀⰀऀȀ䄀ऀ㔀݊䄀ᬀĀ����

���� ⴀ䜀ఀⴀ䜀ఀⴀ䜀ఀⴀ䜀ఀ 

䄀偠ᰀ䬀☀܀Āⴀ䜀ఀā᠀䨀ȀИ✀᐀ⱘⴀ䜀ఀにऀЁ㘀

㼀ᄀࠄ⬉य़īऀ⌕ⴀ䜀ⱘᐙؐ੠Ⰰԡⱘᅲᬀⴀ䜀ఀď嘀ऀఀĀ�

�

㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖   䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ 

ℷ⹂᥹㐀�

Ⰰ䌀䬀ᬀȀԀᡸⱘ䌀܀ AĀ䌀 BĀ䌀 C ੠䜀ऀ䬀Ԁऀ܀܀᥹ࠄ⌟䄀Ѐⱘ᐀ܹ　ᄤ AĀBĀCĀRȀ̀

䌀ᬀ˨辴䬀Ԁऀ᥹ܹ᐀ܹ AĀBĀC Ѐԩ　ᄤ˨辺ऀ䬀᥹ܹ R 　ᄤĀ 

ᡩ䔀य़ᵓ�

਀̀乍Ⰰ䄀偠˨辯ᡩܹ̀䄀乍Ⰰᰀ݇ⱘԀᡸय़ᵓĀ̀خ

䔀᠀⌟䄀乍ⰀȔ䨀䄀㕂ऀ乍Ⰰ䄀偠

ऀ᭄ă㠀㼀ऀᬀ᐀᠀吀䅸ⱘ Āᬀ䬀᥻

āᬀ᐀Ā̀ࠊ

᐀ༀ䄀偠ऀ䕃Ѐ㜀ࠄఀࡼ㄀̀义Ȁ

㸼Ёⱘ䄀偠᭄᥂乎ᑣ䔀 䔀㸠䄀܀᠀

偠ȏ嘀ऀఀ᠔⼎Ā̀

བᵰऀᬀ⌟䄀᥹ഄ䌀⼀੠䰀ᑣԀᡸȀ䄀偠ᰀ䬀Ȁخ᥹ഄ䌀⼀Ԁᡸ⌟䄀ᬀȀ䕃ЀЀᤀ⼎Ā䄀䔀܀䰀ᑣ

Ԁᡸय़ᵓȀᡩܹ䌀⼀Ԁᡸय़ᵓāȀخ䰀ᑣԀᡸ⌟䄀ᬀȀ䕃ЀЀᤀ⼎Ā䄀䔀܀䌀⼀Ԁᡸय़ᵓȀᡩܹ䰀ᑣԀ

ᡸय़ᵓāĀ̀�

䄀偠㐀ᴳऀȘ䕃Ѐᤀ⼎Ԁᄬ䄀偠᡹ਞ Ā̀

0.95 Ԁ੠ 1.05 Ԁᰃ吀䅸ⱘ̀̀⌟䄀䔀⬠☀Ā0.95 ԀᬀȀ䌀⼀Ԁᡸᴀ℀ᑨऀ䴴ࡼ԰Ȁ䰀ᑣԀᡸᴀ℀

ᑨऀ䴴̀ࡼ԰Ȁ1.05 Ԁᬀ˨辴⼀Ԁᡸᴀ℀ᑨऀ䴴̀ࡼ԰˨邀ᑣԀᡸᑨऀ䴴ࡼ԰ĉ฀ Ȁ0.8 Ԁ੠ 1.2 Ԁ

ᰃఀ⨀ 0.95 Ԁ੠ 1.05 Ԁ⌟䄀̀␀䌀̀䔀ࡼ԰㽕∖ᬀȀ䰡ԢԀᡸࡼ԰㽕∖ȀᄀԀᡸᭈᅮؐⱘĀᄀᔀᔀā

⌟䄀ȏ嘀ᵰЀ̀㘀ℷ⹂ࡼ԰˨辯ḀᴀԀᡸॳఀᑊ̀Ԁᡸॖᄀ㘨㈀㼀܀Ā 

⌟䄀ᰀ䬀བऀ⤀ᴀᑨ II ℀ᜀ III ℀Ԁᡸࡼ԰ⱘȀ㔀⌟䄀Ѐ䄀ᔩ̀ⱘࡼ԰ᬀ䬀Ў I ԰ᬀ䬀Ȁ䄀Ḁᴀࡼ℀

䜀ऀ䬀ऀࡴ䔀ᰃऀ䄀ࡼ԰њȸᰃ ˨辯ܜ䔀܀䜀ऀ䬀ऀࡴ䔀य़ᵓᜀ᥻ࠊᄫݡ䔀㸠⌟䄀Ā 

⌟䄀ᬀȀབᵰԀᡸⱘ䌀䬀 AĀBĀC ܹ᐀᥹㜀⌟䄀Ѐⱘ܀܀ AĀBĀCȀ㔀䄀偠ᰀ䬀ᘏЀيᄀ਀㼀⌟

䄀Ѐऀ܀䭓匀᡹䄺฀Ȁ㔀ᅲ䰙̀⌟䄀Ѐᰀ㘀䄀ᔩ̀Ԁᡸⱘࡼ԰ᬀ䬀Ā䔀ᬀȀ䄀Ḁᴀℸ⼀ᘀ̀܀ⱘᬙ䱰Ⰰ

ᘏ̀਀̀Ⰰᰀ݇Ā՟བȀAC Ⰰ䬀ᬙ䱰ᬀ܀⤀䔀ȀBC Ⰰ䬀ᬙ䱰ᬀг܀⤀䔀Ȁ܀ऀ܀ℹ܀ᅮȀ⌟䄀Ѐᰀ㘀

᥹ᬊࠄԀᡸ䌀䬀 C Ѐᴹⱘ᐀݇ऀԡԀऀ˨辯ḀᴀԀᡸջ䌀䬀 C ᰃऀ᥹㼀㡃དĄ㌀ऀᄀԀᡸ䌀䬀 AĀBĀ
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C ̀ḍԀऀ㐀ⴀ᥹ȃ䍋᥹ࠄ⌟䄀Ѐⱘ᐀ܹ A ЁĀ 

བᵰᘀ䅽Ԁᡸఀᴀ̀ᅮؐԀ᭄̀Ȁᴀ℀Ԁᡸ̀ࡼ԰ᬀ䅽̀̀℀Ԁᡸࡼ԰Ȁ䄀ᄀ䄀℀ⱘĀᰀ฀ᬙ䱰ᬀ

䬁Ł㕂Ў฀Ѣ ݊̀̀℀Ԁᡸࡼ԰ᬀ䬀 0.2s ऀЀ̀Ā 

∀ᘀ∀ᘀ∀ᘀ∀ᘀȀȀȀȀ 

1. ပ฀ͬܙఢങԀ٤ഓԅ଼฀ങ̀฀ഀ฀ͬୣܙՇᄔༀԨࠀပ฀ͬܙఢങԀ٤ഓԅ଼฀ങ̀฀ഀ฀ͬୣܙՇᄔༀԨࠀပ฀ͬܙఢങԀ٤ഓԅ଼฀ങ̀฀ഀ฀ͬୣܙՇᄔༀԨࠀပ฀ͬܙఢങԀ٤ഓԅ଼฀ങ̀฀ഀ฀ͬୣܙՇᄔༀԨࠀ XX1ĔĔĔĔXX4ccccXD1ĔĔĔĔXD4 ԀఀԉٓѻԀఀԉٓѻԀఀԉٓѻԀఀԉٓѻ

ԅԅԅԅēēēēကࠧఀᄢԨࠀကࠧఀᄢԨࠀကࠧఀᄢԨࠀကࠧఀᄢԨࠀ X Ԁ२Ԁ२Ԁ२Ԁ२ēēēēୣԨᄀୣԨᄀୣԨᄀୣԨᄀ R Ԁ२ༀఀนԀ२ༀఀนԀ२ༀఀนԀ२ༀఀน 0dddd 

2. ఢ؀ᄀࠄԙ࡯शིͬఀܙఢ؀ᄀࠄԙ࡯शིͬఀܙఢ؀ᄀࠄԙ࡯शིͬఀܙఢ؀ᄀࠄԙ࡯शིͬఀܙēēēē଀̟ကՇᄔ଀Ѐٓѻԅऀ༝̀Ъ฀ఀफ฀؀ఀᄔက଀ఀᄢऀ༝̀Ъ଀̟ကՇᄔ଀Ѐٓѻԅऀ༝̀Ъ฀ఀफ฀؀ఀᄔက଀ఀᄢऀ༝̀Ъ଀̟ကՇᄔ଀Ѐٓѻԅऀ༝̀Ъ฀ఀफ฀؀ఀᄔက଀ఀᄢऀ༝̀Ъ଀̟ကՇᄔ଀Ѐٓѻԅऀ༝̀Ъ฀ఀफ฀؀ఀᄔက଀ఀᄢऀ༝̀Ъ

฀ఀ฀ఀ฀ఀ฀ఀdddd 
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㄀कѨ　㄀कѨ　㄀कѨ　㄀कѨ　    㐀䌀Ԁᡸ㐀䌀Ԁᡸ㐀䌀Ԁᡸ㐀䌀Ԁᡸ 

䔀̀⌟䄀ἀഫ∛㘮њ㐀䌀Ԁᡸऀ̀䄀偠乍Ⰰⱘᅮؐᴀ偠Ā䔀㸠ᴀ乍Ⰰ⌟䄀ПࠡȀ㽕∀ᘀऀᬀ䔀㸠䕃

य़ᵓⱘᡩ䔀ȀЀ䰆䄀偠ऀ݊ࠄЀఀ㈀ᕅ਀Ā䄀ἀഫᤀկњ䰏ᡫᅮؐĀ䰀ᑣ⬉⌕ᅮؐĀ䈀ᑣ⬉⌕ᅮؐⱘᴀ

偠Ѐऀ z/t Ѐᅮؐᴀ偠Āܗ䜀䰏ᡫࠀ䔀Ā䴲ܼⰀ䰀ᑣԀᡸᅮؐᴀ偠Āጀ乥ऀࡴ䜀ऀ䬀ऀऀࡼ԰䰊ḀĀ㜀ࡼ

ᰀ฀♉ᬣ㼀⌟䄀ㄝܿ̀⌟䄀乍ⰀĀ 

� ఀ̀̀⌟䄀ἀഫЁ∛䰀њ܀Т᠔ᰀⱘ倀ą∀य़㐀䌀Ԁᡸ⌟䄀乍Ⰰ�

� 㘀ᴀ偠Ḁऀᰀ䜀ऀ䬀Ǩ芕㈀ܼⰀē乥ऀࠀ䜀䰏ᡫㄝ฀ᴖⱘԀᡸࡳ㘀 �

�

�

�

�

�

�

�

�

�

�

㄀̀㡖㄀̀㡖㄀̀㡖㄀̀㡖   ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ 

���� ⌟䄀乍Ⰰ⌟䄀乍Ⰰ⌟䄀乍Ⰰ⌟䄀乍Ⰰ 

ā᠀䨀Ȁఀᠧ᐀ⱘᄀ䄀ḚЁ䄀㕂䄀⌟䄀乍Ⰰⱘ䄀偠ऀ᭄Ȁ䔀ࡴ⌀Ā܀☀ऀ✊䔀Ё̀̀⌟䄀乍ⰀȀܜ

᠀Ā⹂䅸āं䄀偠᭄᥂ᄀ⌀̀ࠄࡴ䴶ⱘऀ᭄にऀ Ā✊ऀऀЀݡ䔀Ёऀ฀̀̀⌟䄀乍ⰀȀ䔀㸠ऀḋⱘऀ

᭄䄀㕂੠⌀ࡴᨀ԰ă 䄀偠ऀЀ⌀ࡴ฀̀⌟䄀乍Ⰰ ˨辯偠ᬀ᠀ऀ᭄܀㸼ⱘ乎ᑣձ ܀܀䔀㸠⌟䄀Ā̀

ᔧ䰀㽕܀䰸ऀ᭄܀㸼Ёᴀ̀㸠ⱘ䄀偠ऀ᭄ȀऀЀܜ䔀Ё䔀̀㸠Ȁ✊ऀ☀܀Ā܀䰸䔀ᅮ㸠ā᠀䨀Ȁ㠀

䰀㽕܀䰸ऀ᭄܀㸼Ёܼ䘀ⱘ䄀偠ऀ᭄ȉЀⰀ᥹☀܀ Ā܀䰸᠔ᰀ㸠ā᠀䨀Ā̀

䔀䔀☀䔀ĀR-Xāā�Z-Tāᴹᬍऀऀఀⱘതᴀȑ爀⤀̀ऀⱘᰒ⼎ᬀ᐀Ā  

���� 䄀偠ऀ᭄䄀偠ऀ᭄䄀偠ऀ᭄䄀偠ऀ᭄ 
ఀ䄀偠ऀ᭄义Ё䄀㕂ऀ̀⌟䄀乍Ⰰⱘ̀ѯ݀݅䄀偠ऀ᭄Ā̀

�  䰀ᑣ㸹ٓ㈀᭄ 

ऀᰀᬙ䱰㉏ൟЎĀ᥹ഄⴀ䌀āᬂᠡ䰀㽕䄀㕂䰀ᑣ㸹ٓ㈀᭄ ĜĀ KLāĀĀKr ੠ KxāĀĀZ0/Z1ā̀

⼀㸼䔀ᬀ᐀կ䔀᠀Ā̀ऀॖᄀⱘԀᡸȀ䰀ᑣ㸹ٓ㈀᭄ऀ㘀̀ऀȀ䄀㕂ᬀ䄀ᴀ䬀ԀᡸⱘՓ⨀䄀ᬀкᜀ㔀Ѐ

Ԁᡸ㸀㕂ⱘᅮؐ㤀ऩЁᴀᡒ䰀ᑣ㸹ٓ㈀᭄ⱘ㸼䔀ᬀ᐀Ā 

�  ᬙ䱰㼀ऀᬀ᐀ 
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䄀偠ᬀ℀ 䘀ᰃܜ䕧܀ᬙ䱰ࠡ䜀ȇ愀䔀ܹᬙ䱰ᔀⱘ˨辶ऀЀ␀䌀

ᴀѯԀᡸ䰀㽕さऀ䜀ਃࡼⱘ㽕∖˨辶ᬀ䰀㽕䄀㕂Āᬙ䱰ࠡᬀ䬀ā੠ᬙ

䱰㼀ऀᬀ᐀ĀᴀἀഫᤀկњĀᬀ䬀᥻ࠊāĀĀ᠀䬂㼀ऀāĀĀ᐀ܹ c 㼀ऀā

੠ĀGPS 㼀ऀāఀ⼀㼀ऀᬀ᐀Ā 

ᬀ䬀᥻ᬀ䬀᥻ᬀ䬀᥻ᬀ䬀᥻ࠊࠊࠊࠊ     

吀䅸ᘀ̀܀䔀᠀䔀⼀㼀ऀᬀ᐀Ǩ薁偠ᬀܜ䕧܀ᬙ䱰ࠡ䜀ȉ䜀⬉य़

57.735VȀ⬉⌕ 0AȀㄝᕙ ᬙ䱰ࠡᬀ䬀 㐀ᴳऀȀे䕧܀䄀㕂ⱘᬙ䱰䜀Ȁ

ㄝᕙԀᡸࡼ԰ąᡸࡼ԰܀　े㐀ᴳᴀ䕂⌟䄀 ȸԀᡸᰀࡼ țᤀ䱰䜀

᠀㐀䕧܀㜀᠔䄀㕂ⱘ ᰀ฀ᬙ䱰ᬀ䬀 㐀ᴳᴀ䕂Ȁ䔀ܹ䄀ࡼȀे㜀ᬀࠄ

偠䬀ᬀᬀ䬀Ⱦ㕂̀䕧܀ ħ਀ऀᕾ⤀䔀ܹ̀̀䕂䄀偠Ā 

݊ᅗ㼀ऀ݊ᅗ㼀ऀ݊ᅗ㼀ऀ݊ᅗ㼀ऀ     

݊ᅗ̀̀㼀ऀᬀ᐀ⱘጀ԰ॳ⤀ⰀऀȀऀᰃ㼀ऀⱘᬀ᐀̀ऀ㔀ጀĀ ᠀䬂㼀ऀ ᅮНЎ䬂Ⰰ̀ⱘЀᘀ䬂

㼀ऀȀ ᐀ܹ c 㼀ऀ ᰃ⬅⌟䄀Ѐ̀ⱘ᐀ܹ䜀 c ऀԡ㼀ऀȀGPS 㼀ऀ ᰃ⬅䔀Ԁऀ᠔᥹ⱘ ܀㘀܀ 㼀ँ  

�  PTĀĀĀĀCT ᅝ㸀ԡ㕂 

ḍ᥂⤀എ PT ᅝ㸀ᘀ܀䔀㸠䄀㕂ĀPT ᅝ㸀ఀĀ℀㐀ջāᬂ᐀݇ᬀ᐀ऀ⬉य़̀⍜༅ Ȁे⌟䄀Ѐ̀ذ

ℶ㐀Ԁᡸ䕧܀⬉य़ȵᰃ䕧܀乱ᅮ⬉य़ ȀPT ᅝ㸀ఀĀ㐀䌀ջāᬂ᐀݇ᬀ᐀ऀ⬉य़⍜༅ ȉ䜀⌟䄀Ѐذ

ℶ㐀Ԁᡸ䕧܀⬉य़ĀCT Ёᔀ☀Ā᠀ऀ㐀䌀āᬂ IAĀIBĀIC Ўᵕᔀ　ȀIN Ў䴲ᵕᔀ　ȀCT Ёᔀ☀Ā᠀

ऀ℀㐀āᬂ̀̀䔀Ⰰऀ ȡ㠀ᬀ⌟䄀Ѐ䕧܀ⱘ⬉⌕ᬀऀⰀऀĀ 

�  UX 䕧܀ 

ḍ᥂䰀㽕䄀㕂㄀ఀⰀ⬉य़ UX ⱘ䕧ؐ܀ȉЀ 䄀ᅮЎ +3U0Ā-3U0Ā+ 3 3U0 Ā- 3 3U0 ᜀ㐀

䌀᠀ऀ⬉य़ㄝ฀⼀ᬀ᐀Ā 

ᔧ䔀᠀Ā᠀ऀ⬉य़āᬂ̀䴶ⱘ Ā᠀ऀ⬉य़ؐāᴀਜℷᐌᰀᬜᰒ⼎Āℸࡳ㘀̀㠀ᰃЎњخ䜀ऀ䬀ⱘ

Ḁऀᰀ੠Ḁᬀय़䄀偠Ā 

㐀䌀䜀ऀ䬀ᬀȀ̀䈵ऀ⬉ᴎऀᰀᑊ㔥䙷ḋ㽕∖乥⥛Ā⬉य़੠Ⰰԡऀᬀ␀䌀㽕∖Ā䌀䬀ऀȀᬀ䌀఼̀

　ⱘ̀̀㈀㐀ᑊ̀ᰃᅠܼ⠀　ⱘȀ᠔ЀᅗЀⱘ乥⥛ᕔᕔᨚ᐀ⱘᐙᑺ̀฀Ȁऀ㽕␀䌀Ā⬉य़Ⰰ䔀ā੠ĀⰀ

ԡⰀ䔀ā䔀̀̀ᴵЀህऀЀ䜀ऀĀ 

佪ܜ㽕䔀᠀̀̀ऀ㔀Ⰰ˨辶̀ऀ㔀Ⰰ㽕̀ԀᡸᅮؐЁ᥻ࠊᄫⱘ䄀㕂ᑨ̀㜀ȉ܀䄀偠̀Ѐᜀࡳ Ā 

᐀݇ᬀ᐀ऀᐙؐ᐀݇ᬀ᐀ऀᐙؐ᐀݇ᬀ᐀ऀᐙؐ᐀݇ᬀ᐀ऀᐙؐ    ᰃ᐀݇ᬀ᐀⠀ᔀ㐀䌀᠀ऀ⬉य़ⱘᐙؐ˨邒䅸Ў 100VȉЀ䄀㕂Ў݊Ѐؐ Ȅ

⌟䄀ఀ䄀⬉य़ᬀ㘀ऀḀऀᰀ䜀ऀĀ 

᐀݇ᬀ᐀ऀⰀԡጀ᐀݇ᬀ᐀ऀⰀԡጀ᐀݇ᬀ᐀ऀⰀԡጀ᐀݇ᬀ᐀ऀⰀԡጀ    ᰃ᐀݇ᬀ᐀⠀ᔀ㐀䌀᠀ऀ⬉य़̀℀㐀ջ⬉य़ⱘⰀԡጀؐǨ薡䅸ጀؐЎ 0eȀ

ऀЀ䄀㕂Ў݊ЀؐȄ⌟䄀ఀ䄀㼀ጀ̀㘀ऀḀऀᰀ䜀ऀ Ā 

���� ᐀ܹ䜀᐀ܹ䜀᐀ܹ䜀᐀ܹ䜀 

ఁE最ܹ᐀݇䜀 ā义䴶Ё˨辶᠀ AĀBĀCĀR ԰Ў䌀䬀੠䜀ऀ䬀᐀݇䜀ĸ䔀 Ā܀Ⰰ䌀䬀āᬀ᐀Ȁ

܀ AĀBĀCĀR Ў䌀܀܀ AĀ䌀 BĀ䌀 C ੠䜀ऀ䬀Āབᵰ䔀᠀Ā̀Ⰰ䌀䬀āᬀ᐀Ȁ܀ AĀBĀC ഛЎ䌀
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䬂 R Ў䜀ऀ䬀Ĕ݇ࡼ԰ᬀ䕃Ѐ䄀ᔩ䌀 ĉ䬀ⱘࡼ԰ᬀ䬀 Ā 

���� 䰏ᡫᅮؐ䰏ᡫᅮؐ䰏ᡫᅮؐ䰏ᡫᅮؐᴀ偠ᴀ偠ᴀ偠ᴀ偠 

䄀⌟䄀乍Ⰰᰃ⨀ᴹᴀ偠䌀⼀Ԁᡸऀ℀

ఀऀ⼀ⴀ䌀⠀ᔀ̀ⱘࡼ԰ᭈᅮؐĀ 

ᄀԀᡸ㸀㕂ᅮؐऩЁⱘऀ̀䄀偠ऀ

᭄ȏ嘀ऀ℀䰏ᡫᭈᅮؐǨ芁偠⬉⌕ě䠀ᅮ

ᬀ䬀Ǩ芁偠ᬀ䬀ㄝ฿ܹⰀᑨᴀЁě䠀ᅮᬀ

䬀ఀ䄀偠䔀⼀Ё̀䍋԰⨀ȃ㠀䄀偠ᬀ䬀

ᑨ䄀㕂ᕫ⼀฀ѢԀᡸⱘᭈᅮᬀ䬀Ĉ℀ఀ℀

Ўℷᬀऀᬙ䱰˨辶๲ࡴњ̀℀ऀऀᬙ䱰Ȁ

Ѐ␀䌀̀ऀⱘᬙ䱰ᘀ܀Ā 

䰏ᡫᅮؐऀЀЀ䰏ᡫؐ੠䰏ᡫ㼀ᬀ᐀

䕧ܹȀгऀЀЀ⬉䰏 R ੠⬉ᡫ X ⱘᬀ᐀䕧

ܹȫԀ䔀᠀乍Āᭈᅮ䰏ᡫЀ RĀX 㸼⼎āᴹ܀ᤶĀ 

ᰀఀ⼀䄀偠䰏ᡫԀ᭄կ䔀᠀ȃ㠀䔀 0.95 Ԁ੠ 1.05 ԁ 0.95 Ԁᬀ˨辴⼀Ԁᡸᑨऀ䴴ࡼ԰Ȁ1.05

Ԁᬀ˨辴⼀Ԁᡸᑨऀ䴴̀ࡼ԰ĕ✀ఀ䔀̀⼀Ԁ᭄̀Ԁᡸࡼ԰̀ℷ⹂˨辯Ḁᴀ 0.8 Ԁ੠ 1.2 ԀᬀԀᡸⱘࡼ

԰ᘀ܀Āⴀ䌀䰏ᡫ = 䰏ᡫᭈᅮؐ 䄀ᅮԀ᭄Āᔧ✊Ԁ᭄ؐгऀԀᬍȀЀḀᴀԀᡸఀ਀⼀Ԁ᭄̀ࡼ԰ℷ⹂Ā 

̀ ऀЀऀᬀ䔀᠀฀⼀ᬙ䱰㉏ൟĀऀ᭄䄀㕂ᅠᜀऀ☀܀Ā⹂䅸ā᠀䨀Ȁऀ⼀ᬙ䱰̀ऀ℀ⱘ⌟䄀ऀ᭄

ᄀձ ⌀ఀࡴЏ⬠䴶ⱘ䄀偠ऀ᭄܀㸼ЁĀ 

∀ᘀ∀ᘀ∀ᘀ∀ᘀȀȀȀȀ 

ပ฀ͬܙఢങԀ٤ഓԅ଼฀ങ̀฀ഀ฀ͬୣܙՇပ฀ͬܙఢങԀ٤ഓԅ଼฀ങ̀฀ഀ฀ͬୣܙՇပ฀ͬܙఢങԀ٤ഓԅ଼฀ങ̀฀ഀ฀ͬୣܙՇပ฀ͬܙఢങԀ٤ഓԅ଼฀ങ̀฀ഀ฀ͬୣܙՇ

ᄔༀԨࠀᄔༀԨࠀᄔༀԨࠀᄔༀԨࠀ XX1ĔĔĔĔXX4ccccXD1ĔĔĔĔXD4 ԀఀԉٓѻԅԀఀԉٓѻԅԀఀԉٓѻԅԀఀԉٓѻԅēēēēကကကက

ࠧఀᄢԨఀࠧࠀᄢԨఀࠧࠀᄢԨఀࠧࠀᄢԨࠀ X Ԁ२Ԁ२Ԁ२Ԁ२ēēēēୣԨᄀୣԨᄀୣԨᄀୣԨᄀ R Ԁ२ༀఀนԀ२ༀఀนԀ२ༀఀนԀ२ༀఀน 0dddd 

���� 䰀ᑣ⬉⌕ᅮؐᴀ偠䰀ᑣ⬉⌕ᅮؐᴀ偠䰀ᑣ⬉⌕ᅮؐᴀ偠䰀ᑣ⬉⌕ᅮؐᴀ偠 

䌀⼀Ԁᡸय़ᵓᑊᡩ܀ᅠ䰏ᡫᅮؐᴀ偠ऀ˨辯䔀خ

ܹ䰀ᑣԀᡸय़ᵓȀऀ ⱘ⤀䈵Āࡼᄀᬀ䔀ᜀ̀⼀Ԁᡸᡶ܀

䔀᠀Ā䰀ᑣ⬉⌕ᅮؐᴀ偠ā⌟䄀乍ⰀऀȀऩ܀Ā⌀ࡴā

᠀䨀ȕഀ܀ⱘᄀ䄀Ḛབऀఀ᠔⼎Ȁ 

Āਃؐࡼāᴀ⨀Ѣ⌟䄀Ԁᡸⱘਃࡼ⬉⌕ĀԀᡸᰃऀਃࡼᕔᕔऀЀЀԀᡸⱘਃࡼ᠀⼎♃̀㼀ᄀࠄĀг

ᐌᐌ⨀ᴹᰀЀȡȄ㔀⬅ ĀਃؐࡼāĀĀȡāĀĀĊ ℁ă䍋ᵘᜀԀᡸⱘ ȀĀĊāଃ℀ Ȁ 

䔀䜀ⱘĀᬙ䱰ᬀऀāऀЀḍ᥂䰀㽕䔀㸠䔀᠀ȌĀℷऀ āᜁ	ऀ āⱘᬀḚݙऩऀ܀ЀⰀѦ܀ᤶĀ 
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吀䅸ᘀ̀܀䔀᠀ 0.95 Ԁ੠ 1.05 Ԁ̀⼀䄀偠⬉⌕Ԁ᭄Ā0.95 Ԁᬀȅᡸᑨऀ䴴̀ࡼ԰ Ȁ1.05 ԀᬀȀ

Ԁᡸᑨऀ䴴ࡼ԰ĭ䌀⬉⌕  = 䰀ᑣ⬉⌕ᅮؐh䄀ᅮԀ᭄Ā 

䄀ऀ✻̀᭛Ā䰏ᡫᅮؐᴀ偠āᴹ䔀㸠䄀偠Ā 

���� 䈀ᑣ⬉⌕ᅮؐᴀ偠䈀ᑣ⬉⌕ᅮؐᴀ偠䈀ᑣ⬉⌕ᅮؐᴀ偠䈀ᑣ⬉⌕ᅮؐᴀ偠 

䄀⌟䄀乍Ⰰ̀䬀⨀ѢḀ偠䈀ᑣ⬉⌕Ԁᡸⱘᅮؐȏ嘀ऀఀ᠔⼎Ȁ 

Āᬙ䱰⬉य़ā੠Āᬙ䱰⬉य़㼀āᰃ᠀䄀ᬙ䱰ᘀ̀܀ⱘ⬉य़㼀ᑺĀ

㠀䔀ऩⰀ᥹ഄᬙ䱰Ȁ܀᠀ᬙ䱰ⱘⰀ⬉य़Ȁ䔀Ⰰ䬀ⴀ䌀ᬙ䱰Ȁ܀᠀ᬙ䱰

ⱘ㐀⬉य़Ā̀㠀Ā䄀偠ᬀ䬀āᑨ䄀㕂ᕫ⼀฀Ѣᭈᅮᬀ䬀Ā℀ ऀ䄀㕂

̀⼀ᬙ䱰Ȁ㠀䰀㽕ऀᬀ⌟䄀฀⼀ᬙ䱰ᘀ܀Ȁ䄀䜀฀̀䔀ᨀ԰฀ ⌀ࡴĀ 

���� Z / T  ԰䰊Ḁࡼ԰䰊Ḁࡼ԰䰊Ḁࡼ԰䰊Ḁࡼ

䄀⌟䄀乍Ⰰ⌟䄀ऀ⼀ᬙ䱰㉏ൟ̀฀℀䌀⼀Ԁᡸⱘ䰏ᡫ̀ᬀ䬀ⱘ

݇㈀Ȅ㌀े䰏ᡫ-ᯨ钏ࡼ԰⡍ᔀď嘀ऀఀ᠔⼎Ȁ 

Ā䰏ᡫऀࠀༀؐā㜀Ā䰏ᡫऀࠀ㐀ؐāᑨ㽚Ⰰ䰀㽕⌟䄀ⱘऀ℀䰏

ᡫȀ䄀偠ᬀ䬀ᑨ฀Ѣࡼ԰ᬀ䬀ᰀ䭓ⱘ䙷̀℀ⱘᭈᅮࡼ԰ᬀ䬀Ā䰏ᡫऀ

 ℹ䭓ⱘ฀ᄀⰀ᥹ᕅ਀⌟䄀ⱘ㈀ᑺĀࠀ

���� 㜀ࡼ䜀ऀ䬀ऀऀࡴ䔀㜀ࡼ䜀ऀ䬀ऀऀࡴ䔀㜀ࡼ䜀ऀ䬀ऀऀࡴ䔀㜀ࡼ䜀ऀ䬀ऀऀࡴ䔀 

ᴀ⌟䄀乍Ⰰ̀䬀⨀ѢḀᴀ㐀䌀Ԁᡸⱘ㜀ࡼ䜀ऀ䬀̀ऀࡴ䔀ⱘࡼ

԰ᘀ܀Ā䜀ऀࠡ̀䜀ऀऀⱘᬙ䱰㉏ൟĀⴀ䌀⬉⌕੠ⴀ䌀䰏ᡫഛऀЀ̀

ंऀЀⰀᅲἀ᠀⬉࡯㈀㐀Ёᅲ䰙ⱘ฀䜀ᬙ䱰ᘀ܀ Ā 

䜀ऀࠡᬙ䱰ⱘĀᰀ฀ᬙ䱰ᬀ䬀āᑨ฀Ѣ䄀㕂ⱘⴀ䌀⬉⌕ᜀⴀ䌀䰏

ᡫᄀᑨⱘԀᡸ℀ⱘᭈᅮࡼ԰ᬀ䬀Ȁ䜀ऀऀᬙ䱰ⱘĀᰀ฀ᬙ䱰ᬀ䬀ā ᑨ

฀Ѣ䄀㕂ⱘⴀ䌀⬉⌕ᜀⴀ䌀䰏ᡫᄀᑨⱘࡴ䔀Ԁᡸ℀ⱘࡴ䔀᐀ᬀĀĀ䜀

ऀ䬀ㄝᕙᬀ䬀āᑨ฀Ѣ䜀ऀ䬀ᭈᅮᬀ䬀Ā 

བᵰ䰀㽕⌟䄀ḀऀᰀᜀḀᬀय़䜀ऀ䬀ⱘᘀ܀Ȁ܀䰀㽕ᄀ UX 䄀㕂

Ў㐀䌀᠀ऀ⬉य़Ȁᑊℷ⹂䄀㕂᠀ऀ⬉य़ⰀĀ᐀݇ᬀ᐀ᘀ̀܀ⱘ⬉य़ؐĀ

⬉य़㼀ጀㄝǨ薁㐀ݙᄀ㼀ࠡ䔀ⱘĀUX 䕧܀䕧܀䕧܀䕧܀ā䘀܀䄀ᬀĀ 

∀ᘀ∀ᘀ∀ᘀ∀ᘀȀȀȀȀ 

฀ऀѮ଀Ԩག̀ऀఀ฀Ԩགఀܮ฀Ԩག฀ऀѮ଀Ԩག̀ऀఀ฀Ԩགఀܮ฀Ԩག฀ऀѮ଀Ԩག̀ऀఀ฀Ԩགఀܮ฀Ԩག฀ऀѮ଀Ԩག̀ऀఀ฀Ԩགఀܮ฀Ԩགēēēēༀ͎՛ༀ؞ༀ͎՛ༀ؞ༀ͎՛ༀ؞ༀ͎՛ༀ؞ၽၽၽၽကШကШကШကШ

ᅱൟᅱൟᅱൟᅱൟఀఀఀఀఀఀఀఀ 100Vdddd 

���� 䴲ܼⰀ䰀ᑣԀᡸᅮؐᴀ偠䴲ܼⰀ䰀ᑣԀᡸᅮؐᴀ偠䴲ܼⰀ䰀ᑣԀᡸᅮؐᴀ偠䴲ܼⰀ䰀ᑣԀᡸᅮؐᴀ偠 

䄀⌟䄀乍Ⰰ⨀Ѣ⌟䄀䴲ܼⰀ䔀㸠⠀ᔀ̀˨邂㈀ܼⰀ䰀ᑣԀᡸ
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ⱘࡼ԰ᅮؐĀఀ܀Ⰰ䌀䬀ᘀ̀܀Ȁ܀⤀㄀̀ ऩⰀᬙ䱰ᬀȀԀᡸ䌀᐀ऩⰀ᐀݇̀ᄀᰀ䜀ऀȀ㐀䌀ܕ䄀ᬀ

ᬀ䬀̀ݙⰀ䔀㸠Āఀℸ䴲ܼⰀ䔀㸠⠀ᔀ̀ऀ܀⤀ऀ⨀㄀Ѡ ᬙ䱰Ȁℸᬀ⬅Ā䴲ܼⰀ䰀ᑣԀᡸāȉ⼀ Ā̀

♉ᬣ䰀ᑣԀᡸāȈ簀԰䌀᐀̀Ⰰ᐀݇Ǩ薅䜀㄀̀ ᬙ䱰੠㄀Ѡ ᬙ䱰䘀ᰃऩⰀ᥹ഄᬙ䱰Ȕ䨀̀ࠡऀ̀ 

ⱘᬙ䱰Ⰰऀ̀܀ȏ嘀ऀఀ᠔⼎Ȁ 

㄀Ѡ ᬙ䱰ⱘऀࠏᬀ⤀܀Ѐ䄀ᅮĀऀ䔀᠀Ѐ㄀̀ 䌀䬀ऀ䍋ㅫԩᬀ܀⤀Ȁгऀ䄀ᅮЀ㄀̀ ᬙ䱰᐀

ༀᬀ䍋ㅫԩᬀ܀⤀Ā䄀ᅮᬀࠄࠏᄀ㜀ࡼ䕧܀㄀Ѡ ᬙ䱰Ā㠀Ԁᡸⱘ䜀ऀ䬀ࡳ㘀ᰀ䔀܀Ȁ܀䄀ᬀࠏᑨ䄀㕂

Ў䜀ऀ䬀ᬀ䬀ᰀᬀࠄĀ 

0.95 Ԁ̀ 1.05 ԀⱘᭈᅮԀ᭄ᰃ䩜ᄀ㄀Ѡ ᬙ䱰ᬀĀ䴲ܼⰀ䰀ᑣᅮؐāⱘĘ᐀ЀにऀЁⱘĀ̀♉ᬣ

䰀ᑣᅮؐāᔀ乏ձ✻Ԁᡸᅲ䰙ⱘᭈᅮؐ䄀㕂Ā㄀Ѡ ᬙ䱰ⱘĀᰀ฀ᬙ䱰ᬀ䬀āᑨ฀Ѣ䴲ܼⰀ䰀ᑣԀᡸⱘ

Āᭈᅮࡼ԰ᬀ䬀āĀ 

���� ጀ乥ऀࠀ䜀䰏ᡫܗЀᅮؐᴀ偠ጀ乥ऀࠀ䜀䰏ᡫܗЀᅮؐᴀ偠ጀ乥ऀࠀ䜀䰏ᡫܗЀᅮؐᴀ偠ጀ乥ऀࠀ䜀䰏ᡫܗЀᅮؐᴀ偠 

䄀⌟䄀乍Ⰰ⨀Ѣ⌟䄀ጀ乥ऀࠀ䜀䰏ᡫ㐀⬉఼ⱘࡼ԰㸠ЎȀऀ ᄀᴀ

ѯ㐀䌀Ԁᡸⱘጀ乥ऀࠀ䜀䌀⼀Ԁᡸⱘᅮؐ䔀㸠ᴀ偠ȏ嘀ऀఀ᠔⼎Ā 

M ⱘؐ吀䅸ᘀ̀܀ᰀ 0.9 ੠ 1.1 ̀⼀䄀㕂ȃ㠀ഄ ȀM=0.9 ᬂ

Ԁᡸᑨऀ䴴̀ࡼ԰ȀM=1.1 ᬂԀᡸᑨऀ䴴ࡼ԰ Ǩ薁㕂 M=1.2 ᬂ

ऀЀ⌟܀Ԁᡸⱘࡼ԰ᬀ䬀Ā☀܀⬠䴶ЁĀᤀ⼎ā᠀䨀ऀЀ㤀ᕫᰀ฀ᤀ

⼎Ā 

Āⴀ䌀⬉⌕āऀ ᭄ᑨ䄀㕂ᕫ฀̀ѯȀ᐀䄀 10̚20AȀఀ Ўⴀ䌀⬉

⌕฀ᄀȞഀ᥂̀䔀݀᐀䅵ㅫ܀ᴹⱘ⬉य़ऀ㘀Ў䈀ؐǨ薁偠ᬀȀĀ䌀⼀

Ԁᡸāय़ᵓᑨᡩܹĀ 

䔀᠀Āℷऀāᜁ	ऀ āȉ⌟䄀Ԁᡸⱘᬀऀᔀ Ā 

���� ᰀ฀♉ᬣ㼀⌟䄀ᰀ฀♉ᬣ㼀⌟䄀ᰀ฀♉ᬣ㼀⌟䄀ᰀ฀♉ᬣ㼀⌟䄀 

䄀⌟䄀̀䬀⨀Ѣ⌟䄀䌀⼀ԀᡸⱘĀᰀ♉ᬣ䰏ᡫ㼀āĘЀ㐀ᬀ∀䔀

㸠Ȁ䰏ᡫ㼀ऀࠀༀؐĀ㐀ؐ䄀㕂ᑨ܀܀䄀㕂ఀԀᡸⱘ̀ࡼ԰䔀⬠฀Ȁ̀

԰ⱘ䔀⬠ᭈᅮࡼᰀ฀♉ᬣ㼀ĀఀЎ⌟䄀☀ᕜ฀Ȁ㠀̀ⴀ䘧Ԁᡸᅲ䰙ऀࠀ

ؐȀЎ㡖㑺ᬀ䬀Ȁఀ㄀̀ ⌟䄀ᬀᄀऀࠀℹ䭓䄀㕂ᕫ฀̀ѯȀऀЀ⌟䄀

ༀؐĀ㐀ؐ䄀㕂ఀጀⴀⱘ̀䔀⬠䰘䔀Ȁࠀ฀ὖⱘ䔀⬠Ā✊ऀᄀ䰏ᡫ㼀ऀ܀

ᑊ̀㐀ᅮ̀̀ऀ䔀ⱘऀࠀℹ䭓ህऀЀ⌟܀㈀ᑺ　ऀ㽕∖ⱘᰀ฀♉ᬣ㼀Ā 

㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖   䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ 

���� 䜀ऀ䬀ऀऀࡴ䔀䜀ऀ䬀ऀऀࡴ䔀䜀ऀ䬀ऀऀࡴ䔀䜀ऀ䬀ऀऀࡴ䔀 

Ā䜀ऀ䬀ऀऀࡴ䔀ā䄀偠ᰃ㐀䌀ԀᡸЁⱘ̀̀ഀᴀ䄀偠Ȁᐌᐌ⨀ᴹخ᐀݇ᭈ㐀Ѐࡼ䄀偠Ȁ⨀Ā㐀Ԁā

⌟䄀ЀخĀ䜀ऀ䬀ऀऀࡴ䔀ā䄀偠ᬀȔ栀∀ᘀЀ̀܀☀Ȁ 
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ᄫЁࠊ฀ăᬀ䴶ఀԀᡸⱘ᥻܀ད䜀ऀخ � ˨辺ऀ䬀ࡳ㘀ᑨᡩܹȄ㌀ेĀ䜀ऀ䬀ذ⨀ā䕃य़ᵓᑨ䔀Ȁ

ऀ̀ᬀ䴶Ȟᴀܙ⬉᠀⼎♃ ȗ䄀㕂ᬙ䱰ࠡᬀ䬀䌀฀䭓 ȅ䄀䜀ऀ䬀ܙ⬉ᅠᜀ Ā 

� Ԁᡸ㽕ᰀऀࡴ䔀ࡳ㘀ᡩܹȅ开བȌ᥻ࠊᄫЁ䄀㕂 Ā䌀⼀ II  䔀āĀࡴऀ℀

� ⌟䄀ᬀț䬀ऀ᭄ᑨ䄀㕂ℷ⹂ Ǩ薉ऀࠡⱘᰀ฀ᬙ䱰ᬀ䬀ᑨ฀Ѣ᠔ܕ䄀ⱘ䙷℀Ԁᡸⱘ䌀䬀ᬀ䬀 0.2s

ऀЀ̀˨궍ऀऀⱘ㄀Ѡ ᬙ䱰ᰀ฀Ԁ᠀ᬀ䬀ᑨ฀Ѣ᠔ܕ䄀ⱘ䙷℀ऀࡴ䔀Ԁᡸⱘࡼ԰ᬀ䬀 0.2s ऀЀ

̂ЀԀᡸ䌀䬀ࠄ䜀ऀ䬀ࡼ԰ऀ䬀 Ȁ݊䬀ᰀ̀̀䜀ऀ䬀ㄝᕙᬀ䬀Ȁ䔀̀ᬀ䬀ᑨ฀ѢԀᡸఀᰀⱘᜀᭈ

ᅮⱘ䜀ऀ䬀ㄝᕙᬀ䬀 0.2s ऀЀ̀Āབᵰ̀䔀ᬀ䬀䄀偠ࠡ᠀̀܀ȀऀᄀᅗЀ䘀䄀㕂ᕫ䌀฀฀Ȁ℀བ 3 

sǨ薅ḋህ㘀ᰀ䌀฀ᬀ䬀䅽Ԁᡸࡼ԰Ā 

 

㄀क݁　㄀क݁　㄀क݁　㄀क݁　����������������䰏ᡫ⡍ᔀ䰏ᡫ⡍ᔀ䰏ᡫ⡍ᔀ䰏ᡫ⡍ᔀ����
ᴀ⌟䄀ἀഫЏ㽕ᰃ䩜ᄀ䌀⼀Ԁᡸⱘࡼ԰⡍ᔀȀᤀ㈀݊䰏ᡫࡼ԰䔀⬠ĀऀЀᤀ㈀ఀ܀⡍ᔀĀ฀䔀ᔶ⡍

ᔁ᐀ᔶЀऀⰀ㐀ㄝऀ⼀⡍ᔀⱘ䰏ᡫࡼ԰䔀⬠ Āᴀ⌟䄀ἀഫᤀկњĀऩऀᤀ㈀ā੠Āऀऀᤀ㈀ā̀⼀̀

ऀⱘᤀ㈀ᬀ᐀ď嘀̀ఀ᠔⼎Ȁ  

� ऀᤀ㈀ఀĎऀ ᔶȉ݊ᅗ䰏ᡫ⡍ᔀఀ  

� ձᤀ⼎䄀ᅮᅮऀ᭄ȫԀ䕃Ѐ㘀⬏܀฀ὖⱘఀᔶțԀ̀ᤀ㈀ⱘఀᔶᄀ✻  

 

 

 

 

 

 

 

 

 

 

 

㄀̀㡖㄀̀㡖㄀̀㡖㄀̀㡖   ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ 

���� ⌟䄀乍Ⰰ⌟䄀乍Ⰰ⌟䄀乍Ⰰ⌟䄀乍Ⰰ 

℀ 䄀偠ऀ㘀䔀᠀Ā䰏ᡫ䔀⬠ᤀ㈀āĀĀZȀȀȀ⡍ᔀᰀ㐀āᜀĀZȀVȀ⡍ᔀᰀ㐀āЁⱘ̀̀乍Ⰰ䔀

㸠䄀偠Ā 

● ᬙ䱰㉏ൟ    ᤀկњऀ⼀ᬙ䱰㉏ൟȀ⨀Ѣ⌟䄀ऀ⼀㉏ൟ䌀⼀ԀᡸĀᄀ᥹ഄൟ䌀⼀㐀⬉఼ᑨ䔀

᠀ऩⰀ᥹ഄᬙ䱰ȑⰀ䬀ൟ䌀⼀Ԁᡸ Ȕ栀䔀᠀Ⰰ䬀ᬙ䱰Ā 

● 䅵ㅫἀൟ    ᰀĀ⬉⌕̀ऀā੠Ā⬉य़̀ऀā̀⼀䅵ㅫἀൟĀ䔀᠀Ā⬉⌕̀ऀāᬀȀఀ̀䴶
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ⱘᬀḚऀݙЀ䄀㕂ⴀ䌀⬉⌕˨辶䌀Ѐḍ᥂ⴀ䌀⬉⌕੠ⴀ䌀䰏ᡫ䅵ㅫ܀Ⰰᑨⱘⴀ䌀⬉य़˨궋᠀Ā⬉य़̀ऀā

ᬂఀ̀䴶ⱘᬀḚऀݙЀ䄀㕂ⴀ䌀⬉य़ ˨辶䌀Ѐḍ᥂ⴀ䌀⬉य़੠ⴀ䌀䰏ᡫ䅵ㅫ܀Ⰰᑨⱘⴀ䌀⬉⌕Ā 

● ᤀ㈀ᬀ᐀    ᰀĀऩⰀᤀ㈀ā੠Āऀऀᤀ㈀ā̀⼀ᬀ∀Ā䄀㐀Ѐ㐀䄀ऀ㔀ĀጀࡼԀᡸā　㡖

ⱘⰀ݇䄀ᬀĀĀ܀䕼⥛āऀᄀऀऀᤀ㈀ᬀ᐀ᰀᬜȑ圀܀ᅮњऀऀᤀ㈀ᬀ᐀ⱘ⌟䄀㈀ᑺĀ 

● ᬙ䱰㼀ऀᬀ᐀    ఁ�ᬀ䬀᥻ࠊā㼀ऀᬀ᐀̀Ȁ䕃Ѐ᠀Āᬙ䱰ࠡ᐀ᬀā��ᰀ฀ᬙ䱰ᬀ䬀ā

�#ἀ䄀䬀ᬀᬀ䬀ā䔀ḋⱘ乎ᑣᕾ⤀⌟䄀˨辯㐀䄀ᬀ䄀ऀ㔀Ā㐀䌀Ԁᡸā　㡖ⱘᰀ݇䄀ᬀĀ 

● ᰀᄀࡼ԰⹂䅸ᬀ䬀    ఀĀᰀ฀ᬙ䱰ᬀ䬀āݙȀԀᡸ฀℀ऀ㘀ࡼ԰ĀབᵰԀᡸࡼ԰ⱘᬀ䬀ᄀ

ѢĀᰀᄀࡼ԰⹂䅸ᬀ䬀āȀ܀ሑㅵᰃԀᡸⱘࡼ԰ԀऀȀ䕃Ѐг̀ќ䅸ऀȀఀऀ㘀ᰃ݊Ѐ℀ᡶࡼĀ䔀̀ᬀ

䬀̀䬀⨀ᴹఀĀऀऀᤀ㈀āᬀ᐀̀Ȁ䐀᐀ᴀ℀䰏ᡫࡼ԰Ā՟བȀ㽕ᤀ㈀Ċ℀䰏ᡫ䔀⬠ȀĀऀऀᤀ㈀āᬀ

᐀̀ᠿᤀ☀㘀ᅮЀ䔀ܹĉ℀䰏ᡫ㠀ఀȵ ĉ℀ⱘࡼ԰ᬀ䬀䕗Ċ℀㽕ⴀȄ㔀䔀ᜀ ĉ℀ԀᡸᡶࡼĀ 

● ᬙ䱰ᬀऀ    ձ᥂Ԁᡸᅮؐ㤀ऩ䔀㸠䄀㕂˨辶⨀Ѣᬀऀᔀ䰏ᡫԀᡸĀ 

● 䰀ᑣ㸹ٓ㈀᭄    㠀خ᥹ഄ䌀⼀㐀⬉఼ⱘ䄀偠Ȁ㽕∀ᘀℷ⹂䄀㕂䰀ᑣ㸹ٓ㈀᭄Ȁ䄀ऀ㔀Ā㐀

䌀Ԁᡸā　㡖ⱘᰀ݇䄀ᬀĀ̀

● 㜀ࡼ䄀ᅮᤀ㈀㐀ऀ᭄    ఀĀᭈᅮऀ᭄ā义Ёᰀ䔀̀᠀䨀Ȁ☀܀ℸ᠀䨀ऀȀ䕃ЀЀḍ᥂᠔䄀

ᅮⱘᭈᅮ䰏ᡫ㜀ࡼ䅵ㅫ܀ᤀ㈀㐀ⱘ䭓ᑺЀऀᤀ㈀ЁᔀĉЀఀ Āᤀ㈀䰏ᡫ䔀⬠ā义䴶ЁᴀⰀĀ̀

���� ᤀ㋩꾨ༀᡫ䔫 ᤀ㋩꾨ༀᡫ䔫 ᤀ㋩꾨ༀᡫ䔫 ᤀ㋩꾨ༀᡫ䔫  

䔀᠀Āᤀ㈀䰏ᡫ䔀⬠ā⌟䄀乍ⰀᬀȀ䰀䄀㕂ᬒᄀ⠀ᠿᤀ㐀Ȁབऀ

ఀ᠔⼎Ę㼀ᤀ㐀ⱘ䄀㕂ऀ✻Ѐ̀ᬀ∀Ȁ̀

● ᠿᤀЁᔀ    ᠿᤀЁᔀᑨሑऀ㘀䄀㕂ఀԀᡸⱘ⤀䄀䰏ᡫ⡍

ᔀఀⱘЁᔀԡ㕂䰘䔀ĀᠿᤀЁᔀऀЀⰀ᥹䕧᭄ܹ᥂ȀгऀЀ⨀吀ᴀⰀ

᥹☀܀䔀᠀ᠿᤀЁᔀĀԀᬍᠿᤀЁᔀऀȀതᴀ㈀ⱘതᴀ䕈ᄀ㜀ࡼ䄀ᭈȀ

ЀԀ䄀ᠿᤀఀༀ㐀ఀఀᔶЁᔀԡ㕂ȉ䜀ᠿᤀЁᔀఀఀᔶЁᔀĀ̀

● ᠿᤀञᕘ    ᠿᤀञᕘᑨ฀ѢԀᡸ䰏ᡫᭈᅮؐⱘ̀ञȀЀԀ

䄀ᠿᤀఀ㽚ⰀԀᡸⱘऀ̀ࡼ԰䔀⬠Āᤀ㈀ᬀᰃЀ䴲ࡼ԰ऎȘ㼀ᤀ㐀฀

ջ☀Ȁ᐀ༀᠿᤀĀ䄀偠ᰀ䬀Ȁབᵰऀ⤀ఀᠿᤀᴀᴵᤀ㈀㐀ⱘ฀ջ䍋☀

ᬂԀᡸህࡼ԰њ Ȁ܀䄀ᬀ䔀ᴵᠿᤀ㐀≵ᰀ䌀䔀ᅲ䰙ⱘ䰏ᡫ䔀⬠Ȁे

ᭈ̀ᤀ㈀㐀䘀ఀࡼ԰ऎݙȀ̀ 　 Āऀ℀ᴵᤀ㈀㐀䘀ᑨ̀䘀ࡼఀ܀԰ऎݙȀ

ऀ̀䘀ࡼఀ܀԰ऎ฀āⱘॳ܀Ǩ薅ᬀ˨辯䔀ᔧ๲฀ĀᠿᤀञᕘāĀ�

● ᠿᤀℹ䭓    ऀᄀĀऩऀᤀ㈀āᬀ᐀ᰀᬜȀⰀ᥹ᕅ਀Āऩऀ

ᤀ㈀āᬀ᐀ᬀⱘ⌟䄀㈀ᑺĀ 

● ᠿᤀ㠀ఀ    吀䅸ᘀ̀܀䘀ᰃ᠀ 100%ⱘ㠀ఀᠿᤀĀ䄀㕂䔀ᔧ

ⱘᠿᤀ㠀ఀȀᕔᕔऀЀ䐀䔀܀ⱘ℀䰏ᡫԀᡸ䄀ࡼ԰Ā՟བȀ䄀ᠿᤀ㠀ఀ

Ў 80%ș㈀㐀བऀఀ Ā 

● ᤀ㈀㼀ᑺ    䔀䔀䄀㕂䍋ༀ㼀ᑺĀ㐀ℶ㼀ᑺЀऀ㼀ᑺℹ䭓ᴹ䄀㕂㈀܀ᤀ㈀㐀Āབᵰ㼀ᑺℹ䭓
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䄀㕂ᕫᕜᄀȀ㱑✊ᤀ㈀܀ⱘ☀ᕜ฀Ȁᰀ܀Ѣᤀ倀䔀⬠ᤀ㈀㈀ᑺȀԚгЀ฀䜀๲ࡴ䄀偠ᬀ䬀Ȁᅲ䰙⌟䄀ᬀ

䄀䔀᠀䔀ᔧⱘ㼀ᑺℹ䭓Ā 

● 㜀ࡼ䄀㕂ᠿᤀऀ᭄    ఀᭈᅮऀ᭄义ЁȀ䄀ᅮདᭈᅮ䰏ᡫؐऀȀ䕃Ѐᄀḍ᥂ᭈᅮ䰏ᡫؐ㜀ࡼ

䅵ㅫ܀ᠿᤀЁᔀԡ㕂੠ᠿᤀञᕘⱘ㐀偠ؐǨ薁ؐབᵰЀᰀ̀ऀ䔀ȉЀఀℸഀ⸔̀䔀㸠䄀ᭈ Ā 

���� ᭈᅮऀ᭄ᭈᅮऀ᭄ᭈᅮऀ᭄ᭈᅮऀ᭄ 

̀䰀㽕ఀĀᭈᅮऀ᭄ā义䴶Ё㐀܀⤀䄀䰏ᡫ䔀⬠ఀᔶгऀЀ䔀㸠䄀偠ĀԚᰃབᵰᰀ⤀䄀ఀȀ⌟䄀Ѐ

ਬ䕗ᬀ⹂ᅮᤀ㈀ⱘЁᔀ☀੠ᤀ㈀㐀ⱘ䭓ᑺĄ㌀ᬀԀѢᄀ䄀偠㐀ᵰ䔀㸠℀䕗ă䴶ㅔ㽕䄀ᬀ⬏ఀⱘᬀ∀ Ā 

㐀ࠊ฀䔀ᔶ    䔀᠀Ā฀䔀ᔶā⡍ᔀȀᑊ

䔀᠀᭄᥂䕧ܹᬀ᐀ᰃ ĀR-Xā䔀ᰃĀZ-Φāᬀ ᐀Ā

✊ऀఀ㼀☀ 1 ᴀ䄀㕂㄀̀̀㼀☀ⱘതᴀ ȀؐR1Ȁ

X1ȀĀ̀㠀㄀̀̀㼀☀䄀ЎȀ0Ȁ0ȀĀ㄀̀̀㼀

☀䄀㕂ᅠ℀Ȁऩ܀Ā⌀ࡴā᠀䨀Ȁ᠀Ⰰऀⱘᬀ∀

䄀㕂㄀Ѡ̀㼀☀ȀℸᬀȀऀ ЀЀऀջⱘఀЁⰀࠄ

䔀̀̀☀ᵘᜀⱘ̀ᴵ㐀Ā᠀✻ԀᡸⱘⰀ݇ᅮؐऀ

᭄Ȁձ ⌀ࡴ฀̀㼀☀Ā䄀㕂ऀ᭄ᬀȀR ੠ X

䘀ऀЀ䄀㕂Ў䈀᭄Āि☀⌀ࡴᅠऀ☀܀ Ā⬏ఀā᠀䨀Ȁ㜀ℸ䕃Ѐे㐀

њ⤀䄀ⱘ䰏ᡫ䔀⬠ᰀ㐀ЀऀⰀᑨⱘ䄀ጀᰀ㐀ȀЀ㰮㐀㸼⼎ȀĀℸᬀऀ܀

⨀吀ᴀ⼀㜀ఀᔶⱘЁᔀԡ㕂☀܀吀ᴀጀ䬂ȀЀ䄀㕂ᠿᤀЁᔀ☀Ȁབऀఀ

᠔⼎Ā 

㐀ఀࠊ    ఀ̀ఀЁ䔀᠀ĀఁĀ⡍ᔀȀఀ̀䴶ⱘ㸼ḐЁ䄀㕂Āᭈ

ᅮ䰏ᡫāĀĀ䰏ᡫ㼀ᑺāЀऀĀأ⼀䜀āㄝऀ᭄ĀऀఀЁ규ᬀᰒ⼎݊ఀ

ᔶĀ⨀吀ᴀ䔀ЁఀᔶⱘЁᔀȀᑊఀĀᤀ㈀䰏ᡫ䔀⬠ā义䴶Ё䄀㕂䌀฀฀

ⱘᤀ㈀ञᕘऀⰀᑨℹ䭓ď嘀ऀఀ᠔⼎Ā 

���� ⡍ᔀᰀ㐀⡍ᔀᰀ㐀⡍ᔀᰀ㐀⡍ᔀᰀ㐀 

ఀĀ⌟䄀乍Ⰰā⬠䴶Ё䔀᠀ĀZȀIȀ⡍ᔀᰀ㐀ā

⌟䄀乍ⰀȪѢḀ偠⬉⌕̀䰏ᡫⱘ݇㈀ ĉ✻ ऌ

᠔⼎Ā 

ऀ᭄䄀㕂    ఀĀZȀIȀ⡍ᔀᰀ㐀ā⬠䴶ЁȀ

᠀✻ᅮؐऩձ᥂ᤀ⼎܀܀䄀㕂ᤀ㈀㐀ⱘॳ☀Āᤀ㈀

㐀䭓ᑺ̀㼀ᑺȀЀऀܹࡴⱘ⬉⌕ⱘༀؐ̀㐀ؐȀЀ

ऀఀЁ㘀㼀ᄀࠄᅲᬀᬜᵰఀĀ 

ᴀ䄀偠ⱘᬀ∀䔀⼀ᕜخ؀ጀࡼ㐀⬉఼䄀偠ď嘀

ᵰᡞ䔀䜀ⱘ䰏ᡫ℀خጀࡼ䄀偠ⱘĀࡼࠊ⬉⌕āȀ܀䔀䜀ⱘ⬉⌕ህⰀᔧѢĀࡼ԰⬉⌕āĀ䄀偠ᬀȀ䰏ᡫ܀ༀ
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ؐЎ 0Ș̀ᅮⱘᤀ㈀ℹ䭓๲ࡴ ģἀ䄀ఀ℀̀̀䰏ᡫؐ̀ȅᡸⱘࡼ԰⬉⌕ ģἀ䄀ᅠ℀˨辶䌀ЀЀ㜀ࡼ㐀

Ⰰᑨⱘᰀ㐀ĀĀZȀV܀ࠊ
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㄀̀㡖㄀̀㡖㄀̀㡖㄀̀㡖   ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ 

���� ⌟䄀乍Ⰰ⌟䄀乍Ⰰ⌟䄀乍Ⰰ⌟䄀乍Ⰰ 

䕃ЀᤀկњĀ℀՟ࡼࠊ䔀⬠ᤀ㈀āĀĀ℀՟ࡼࠊᅮ☀ᤀ㈀āĀĀ䄀∀ࡼࠊ䔀⬠ᤀ㈀āĀĀ䄀∀ࡼࠊᅮ☀ᤀ

㈁ıᴀఀ⼀⌟䄀乍ⰀĀĀ℀՟ࡼࠊ䔀⬠ᤀ㈀ā᠀ⱘᰃᡞᭈ̀ጀࡼԀᡸⱘࡼ԰䔀⬠䘀ᤀ㈀܀ᴹȄ㌀ህᰃऀ

䔀᠔⼎ⱘԀᡸⱘᭈ̀ࡼ԰ᰀ㐀ⱘᤀ㈀ȀĀ℀՟ࡼࠊᅮ☀ᤀ㈀āᰃ᠀ᄀ⨀᠋᠔݇ᔀⱘᴀ̀̀☀ⱘࡼ԰ᘀ܀

䔀㸠ᤀ㈀Ȭ䔀̀☀ⱘࡼ԰ᘀ܀ᰃऀℷ⹂ ȀĀ䄀∀ࡼࠊ䔀⬠ᤀ㈀ā੠Ā䄀∀ࡼࠊᅮ☀ᤀ㈀āⱘऀН੠℀

՟ࡼࠊⱘऀН̀ḋȄ㌀ህᰃ܀܀ᤀ㈀Ԁᡸⱘ䄀∀ⱘᭈ̀ࡼ԰䔀⬠੠ᴀ̀ᅮ☀ⱘԀᡸࡼ԰ᘀ܀Ā 

�  ⌟䄀ᬀ᐀ 

ऀ䔀Ā̀䌀⬉⌕ጀࡼāĀጀࡼ䄀偠ऩऀܗЀ᥻ࠊ䕧܀ 3 䌀⬉⌕䔀㸠ऩⰀጀࡼ⌟䄀Ā 

∀ᘀ∀ᘀ∀ᘀ∀ᘀ: 

1.  ᄀᄀᄀᄀ సऀԨऀЕՎసऀԨऀЕՎసऀԨऀЕՎసऀԨऀЕՎ ఀఀఀఀēēēēࠄ฀ఀЉఀༀԅࠄ฀ఀЉఀༀԅࠄ฀ఀЉఀༀԅࠄ฀ఀЉఀༀԅ IA ؀ՇࠄЕՎͬܙᅭᄢ̀غЇԨऀఀదժ؀ՇࠄЕՎͬܙᅭᄢ̀غЇԨऀఀదժ؀ՇࠄЕՎͬܙᅭᄢ̀غЇԨऀఀదժ؀ՇࠄЕՎͬܙᅭᄢ̀غЇԨऀఀదժēēēēIB ؀Շ؀ࠄՇ؀ࠄՇ؀ࠄՇࠄ

ԎďďďďᄯᄯᄯᄯĐĐĐĐЇԨऀఀదժЇԨऀఀదժЇԨऀఀదժЇԨऀఀదժēēēēԀԀԀԀ̀ܙԎͬ̀ܙԎͬ̀ܙԎͬ̀ܙͬ IC ᄀน̀ЪԨऀဈᄀน̀ЪԨऀဈᄀน̀ЪԨऀဈᄀน̀ЪԨऀဈēēēēၽ༪غགЇ฀สԸကఀᄀนغၽ༪غགЇ฀สԸကఀᄀนغၽ༪غགЇ฀สԸကఀᄀนغၽ༪غགЇ฀สԸကఀᄀนغགЇ̀ЪԨऀགЇ̀ЪԨऀགЇ̀ЪԨऀགЇ̀ЪԨऀēēēē

༪Ԏ༪Ԏ༪Ԏ༪ԎďďďďᄯᄯᄯᄯĐĐĐĐགЇ฀สԸကఀᄀนԎགЇ฀สԸကఀᄀนԎགЇ฀สԸကఀᄀนԎགЇ฀สԸကఀᄀนԎďďďďᄯᄯᄯᄯĐĐĐĐགЇ̀ЪԨऀགЇ̀ЪԨऀགЇ̀ЪԨऀགЇ̀ЪԨऀēēēēࠄഀ࡮฀ࠄഀ࡮܀฀ࠄഀ࡮܀฀ࠄഀ࡮܀฀ऀؘऀؘऀؘऀؘ܀ 

�  ᤀ㈀ᬀ᐀  

ऀ䔀Āऩऀ䘐䔀ā੠Āऀऀ䘐䔀āᬀ᐀�

ऩऀ䘐䔀ऩऀ䘐䔀ऩऀ䘐䔀ऩऀ䘐䔀ȀȀȀȀ���� Ѐ䍋☀᐀ༀȀ᠀᠔䄀㕂ℹ䭓Ѐऀࠀऀऀؐ܀ࠀ㐀ؐⱘᬀऀ̀ℹ̀ℹ䔀㸠ᤀ㈀Ȁᔧᤀ㈀

㜀ᴀ̀☀ᬀԀᡸࡼ԰Ȁ܀䅸Ўᤀ㈀ࡼࠄ԰☀Ȁᠧ̀̀̀☀ऀ㐀ᴳ䄀ᴵᤀ㈀㐀ⱘᤀ㈀ᑊ䔀ܹ̀̀ᴵᤀ㈀㐀

ᤀ㈀Ā 

ऀऀ䘐䔀ऀऀ䘐䔀ऀऀ䘐䔀ऀऀ䘐䔀ȀȀȀȀ  ᄀ܀ᤀ㈀ᬀ᐀Āܜ⌟䄀ᤀ㈀䍋☀Ȍ䴲ࡼ԰ऎ Ȁ੠㐀☀Ȍࡼ԰ऎ Ȁⱘࡼ԰ᘀ܀ПऀȀ

ऀѠ㔀ⱘЁ☀䔀㸠⌟䄀Ȁབᵰࡼ԰Ȁ܀ᄀ䄀☀ऀЀ㐀☀Ȁབᵰ̀ࡼ԰Ȁ܀ᄀ䄀☀ऀЀ䍋☀Ȁऀݡ䍋☀੠

㐀☀ПЁ☀䔀㸠⌟䄀Ȁབℸ̀ᬀ᥼䔀Ȁ̀Ⰰᤀ㈀㜀᠔ऀᰀऀ̀̀⌟䄀☀П䬀ጀؐఀĀ܀䕼⥛ā㠀ఀПݙ

ᠡ䅸Ўᡒࡼࠄ԰䔀⬠☀ĉऀᤀ㈀ऀЀᤀ㈀ࠄ䕗㈀⹂ⱘࡼ԰䔀⬠☀ ș㈀䔀ᑺгᰀᔀ᥋ Ā 

̀ㅵᰃĀऩऀ䘐䔀ā੠Āऀऀ䘐䔀ā̀㠀䍋☀㽕䄀ఀ䴲ࡼ԰ऎȴ☀㽕䄀ఀࡼ԰ऎ Ā 

䕼⥛ȀȀȀȀ  ऀఀऀऀ䘐䔀ⱘᤀ㈀ᬀ᐀̀ᠡᰀᬜȑ圀ᰃᤀ㈀㜀᠔ऀᰀऀ̀̀⌟䄀☀П䬀䌀⼀ȉᰀ܀⥛䕼܀⥛䕼܀⥛䕼܀

ᄀѢ䄀䌀⼀ⱒ܀℀ᠡذℶć䕼⥛䍞ᄀᤀ㈀㈀ᑺ䍞倀 ȅᨀ㔀ᬀ䍞䭓Ā 

�  ⌟䄀ᬀ䬀 

ᰀ䭓⌟䄀ᬀ䬀Ș⌟䄀Ѐ℀ℹ䕧܀ⱘᰀ䭓ⱘᬙ䱰ᬀ䬀 ˨辶䜀̀㠀

䄀㕂Ў℀Ԁᡸⱘᭈᅮࡼ԰ᬀ䬀⼀䭓 

䬀ᬀᬀ䬀˨ꮯᬀᬀ䬀᠀ⱘᰃԀᡸ䕧̀̀܀ᬙ䱰̀̀̀̀ࠄᬙ䱰П

䬀ⱘ̀̀ᬀ䬀Ȍ䔀̀ᬀ䬀䜀⌟䄀Ѐ̀䕧܀Ѐԩ⠀ᔀ䜀 Ā 

���� 䄀偠䄀฀䄀偠䄀฀䄀偠䄀฀䄀偠䄀฀ 

ᴀ义ऀ᭄Џ㽕䄀㕂ऀय़఼ⱘऀ᭄Ā 
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�  ᥹㐀ᬀ᐀ 

倀य़⌟ऀ䔀 Y ൟ੠ Y0 ൟȅ∀य़⌟ऀ䔀Ā-11ĀĀ-1ĀY ੠ Y0 ㄝఀ⼀᥹㐀ᔶ᐀đѢ̀ोऀ ȡ 

ऀ̀ջخ܀܀Ȁ՟བĀ倂ԢāĀĀ倂Ёāخ܀܀ Ā䄀偠ᬀȀ᠔䔀ऀ᭄ᑨ̀Ⰰᄀᑨⱘऀय़఼ⱘ᥹㐀ᬀ᐀

̀㜀Ā 

�  ᑇ㸵㈀᭄䄀㕂ᬀ᐀ 

ऀ䔀̀⼀䄀㕂ᬀ᐀Ȁ⬅乱ᅮ⬉य़੠ CT ऀ℀䅵ㅫĀ⬅乱ᅮ⬉⌕䅵ㅫĀᑇ㸵㈀᭄䄀㕂ᄀѢᅲ偠ⱘᕅ਀

䕗฀Ȁ݋ԧⱘ䄀㕂ᬀ᐀㽕ḍ᥂⤀എⱘᅲ䰙ᴹ䄀㕂ȀབᵰԀᡸᭈᅮؐ䜀㐀܀њԀᡸⱘᑇ㸵㈀᭄Ȁ䙷МᜀЀ

ऀЀ䔀᠀Ⰰ᥹䄀㕂ᑇ㸵㈀᭄Ȁ܀܀䕧ܹ倀Ԣय़ջⱘᑇ㸵㈀᭄ህऀЀњĀབᵰԀᡸᅮؐ䜀≵ᰀ㐀܀ᑇ㸵㈀

᭄ⱘ䄀ȀᜀЀऀЀ䔀᠀݊Ѐⱘ 2 ⼀ᬀ᐀䔀㸠䄀㕂ȀԚ㽕∀ᘀⱘᰃऀ㘀ᰀѯԀᡸ䄀ᬀк䜀㐀܀ⱘ䅵ㅫᑇ㸵

㈀᭄ⱘᬀ∀੠ᜀЀ⼀ᑣ䜀䄀㕂ⱘᬀ∀̀฀̀ḋȀ䔀̀ᬀԀ᐀䄀⨀᠋ܜ䅵ㅫ܀ᑇ㸵㈀᭄✊ऀ䔀᠀Ⰰ᥹䄀㕂

ᑇ㸵㈀᭄ⱘᬀ᐀Ȭ᥹䕧ܹ倀Ԣय़ջⱘᑇ㸵㈀᭄ Ā 

�  Ⰰԡ䄀ᭈᬀ᐀ 

1Ā ᔧऀय़఼᥹㐀Ў Y/Y ᬀȃջᴀᰃऀⰀԡ ȀTA ᥹㐀̀㠀Ў Y/Y˨辶Ⰰԡ̀䄀ᭈĀ 

2Ā ᔧऀय़఼᥹㐀Ў Y/Āᬀȃջ̀ऀⰀԡ ȑᔀᴎԀᡸ TA ᥹㐀̀㠀гЎ Y/Yď嘀ᵰԀᡸ䄀䅵Ў倀

य़ջݙ䘀Ⰰԡ㸹ٓȇ䔀倀य़ջⰀԡ䄀ᭈ ȏ嘀ᵰԀᡸ䄀䅵ЎԢय़ջݙ䘀Ⰰԡ㸹ٓȏ嘀फ⨲ⱘ

RCS-978 ൟԀᡸȀȀ܀䔀Ԣय़ջⰀԡ䄀ᭈĀབᵰԀᡸ䄀䅵Ўᬀݙ䘀Ⰰԡ㸹ٓȀ䴴 TA ฀䘀᥹㐀㸹ٓȀ

 䔀̀䄀ᭈĀ܀

�  IrĀĀĀĀId 䅵ㅫ݀᐀ 

1Ā ᐌ㼀ጀࡼ ᬀᄀ倀ջ⬉⌕ȀIAȀ԰ࡼ԰⬉⌕ȀԢջ⬉⌕ȀIBȀ԰

ȉ䜂⌕⬉ࡼࠊ Ir = IlȀId = IhȉЀ䄀㕂㼀ᑺጀ ΦȀIdĀIrȀĀ 

2Ā ᔀᴎጀࡼ ᬀȀId= Ih +IlȀ倁Ԣय़ջ⬉⌕Пⴀ䜀੠Ўጀ⌕ ȀȀIr

ऀЀ䔀฀⼀݀᐀ȏ嘀ऀఀ᠔⼎Ā 

���� ℀՟ࡼࠊ℀՟ࡼࠊ℀՟ࡼࠊ℀՟ࡼࠊ 

ᴀ义䄀㕂℀՟ࡼࠊ⡍ᔀᤀ㈀ⱘ㠀ఀ੠⤀䄀⡍ᔀᰀ㐀ऀ᭄Ā 

�  ᤀ㈀㠀ఀ 

Ⰰᄀᑨⱘጀ⌕ؐབᵰ⌕⬉ࡼᅮᤀ㈀㐀ⱘԡ㕂Ȁ̀㠀㽕∖฀ѢԀᡸ䔀܀ⱘༀؐĀ㐀ؐĀℹ䭓⌕⬉ࡼࠊ

̀ⴀ䘧ⱘ䄀ऀЀ䄀㕂Ў⌟䄀Ѐⱘᰀ฀䕧܀⬉⌕ؐȓԀ䄀㘀฀ሑऀ㘀ܼ䴶ⱘᡞᭈ̀ᰀ㐀ᤀ㈀܀ᴹ Ā 

ጀࡼ⬉⌕ⱘༀؐĀ㐀ؐ܀ᅮᤀ㈀㐀ⱘ

䭓ᑺȀ̀㠀㽕∖ༀؐ⬹ᄀѢጀࡼ⬉⌕䬀ἀ

ؐȀ㐀ؐ⬹฀Ѣጀࡼ䔀ᬀؐĀጀࡼ⬉⌕ℹ䭓

Ѐఀऩऀ䘐䔀ᬀ䍋԰⨀Ȁఀऀऀ䘐䔀ᬀ᐀̀

䍋԰⨀Āጀࡼ⬉⌕ℹ䭓ⱘ䄀㕂ḍ᥂Ԁᡸⱘ㽕

∖㈀ᑺᴹ䄀㕂Ȁབᵰ㽕∖㈀ᑺ倀ᜀЀህᡞℹ

䭓䄀㕂ᄀѯĀ 
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䄀㕂དᤀ㈀㠀ఀऀȀ䔀Ā⌀ࡴᑣ܀āᜀĀ⌀ࡴāᄀᤀ㈀㐀᭄᥂฿ܹ⌟䄀᭄᥂܀㸼ЁĀ䔀Ā᐀ༀ䄀偠ā

ेऀ䔀㸠⌟䄀Ǩ薅Ā܀䰸āᜁ�㰀䘀䕧܀āऀЀ܀䰸᠔䔀᠀ⱘऩᴵᜀܼ䘀ᤀ㈀㐀Ā 

 

�  ⡍ᔀᰀ㐀ᅮН 

䄀㕂ऀ̀᠀☀ⱘࡼࠊ⬉⌕ऀऀ℀ᡬ㐀ⱘ᭰⥛ȡ՟ࡼࠊ㈀᭄ ȀȀ㐀ऀࠡ义ⱘጀࡼ⬉⌕ؐ੠ጀࡼ䔀ᬀ

⬉⌕ؐȀेऀ⬏܀⤀䄀ࡼࠊ⡍ᔀᰀ㐀Āऀ̀᠀☀ⱘᅮؐḍ᥂Ԁᡸⱘᭈᅮؐᴹ䄀㕂ȀབᵰԀᡸᅮؐ≵ᰀ㐀

԰ఀᔶᴹ䄀㕂Ȁབᵰᰀ฀℀ᰀ㐀ⱘ䄀Ȁᑨ䄀䄀㕂ᰀ฀ࡼⱘ䄀ȀऀЀऀ㔀Ԁᡸ䄀ᬀк̀ⱘԀᡸⱘؐ☀᠀܀

̀᠀☀ȀᜀЀऀЀఀ᠀☀ 2 ࠡ䴶ⱘḚ䜀䴶฀ࠀȀህऀЀ䄀㕂㄀ 2 ̀᠀☀њȀ䔀ḋህऀЀᤀ㐀܀ 3 ℀ᰀ㐀

ᬀⱘ⤀䄀ᰀ㐀Ȭࠡ⼀ᑣᰀ฀ ऀ㘀䄀㕂 3 ̀᠀☀Ȅ㌀ህᰃᰀ฀ऀ㘀㐀ࠊ 4 ℀ᰀ㐀Ā 

���� 䄀∀䄀∀䄀∀䄀∀ࡼࠊࡼࠊࡼࠊࡼࠊ 

ᴀ义䄀㕂䄀∀ࡼࠊ⡍ᔀᤀ㈀ⱘ㠀ఀ੠⤀䄀⡍ᔀᰀ㐀ऀ᭄Ā 

�  ᤀ㈀㠀ఀ 

ጀࡼ⬉⌕ⱘༀؐĀ㐀ؐĀℹ䭓܀ᅮᤀ㈀㐀

ⱘԡ㕂ĀIxb / Id ⱘༀؐĴؐ܀ᅮᤀ㈀㐀ⱘ

䭓ᑺȀ̀㠀㽕∖ༀؐ฀Ѣ䄀∀ࡼࠊ㈀᭄ᭈᅮ

ؐĀIxb / Id ℹ䭓Ѐఀऩऀ䘐䔀ᬀ䍋԰⨀Ȍ

ऀऀ䘐䔀ᬀ᐀̀䍋԰⨀Ǩ薁㕂ᤀ㈀㐀ऀ᭄ᬀȀ

̀㠀ᑨՓᤀ㈀㐀ഛ܀ࠀጀఀ̀̀̀ᴵ∈ᑇ㐀

П䬀Ȁᑊ̀℀ᴵᤀ㈀㐀䘀㽕㽚Ⰰࡼ԰ऎ੠䴲ࡼ

԰ऎĀ䄀㕂དᤀ㈀㠀ఀऀȀ䔀Ā⌀ࡴᑣ܀āᜀ

Ā⌀ࡴāᄀᤀ㈀㐀᭄᥂฿ܹ⌟䄀᭄᥂܀㸼ЁĀ䔀Ā᐀ༀ䄀偠āेऀ䔀㸠⌟䄀Ā䔀Ā܀䰸āᜀĀܼ䘀䕧܀ā

ऀЀ܀䰸ᤀ㈀㐀Ā 

�  ⡍ᔀᰀ㐀ᅮН 

䄀㕂ད䄀∀ࡼࠊ㈀᭄Ȁ㐀ऀࠡ义ⱘጀࡼ⬉⌕ؐ੠ጀࡼ䔀ᬀ⬉⌕ؐȀे  ⡍ᔀᰀ㐀Āࡼࠊ∀䄀䄀⤀܀⬏ऀ

㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖㄀Ѡ㡖   䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ䄀偠᠀ᄀ 

���� ̀̀̀̀䌀⬉⌕ጀࡼⱘ᥹㐀ᬀ∀䌀⬉⌕ጀࡼⱘ᥹㐀ᬀ∀䌀⬉⌕ጀࡼⱘ᥹㐀ᬀ∀䌀⬉⌕ጀࡼⱘ᥹㐀ᬀ∀ 

1ĀĀĀĀYȀȀȀȀY0ȀȀȀȀ/ YȀȀȀȀY0ȀȀȀȀ᥹㐀ᬀ᐀᥹㐀ᬀ᐀᥹㐀ᬀ᐀᥹㐀ᬀ᐀ȀȀȀȀ 



                                                                  YTC702ᔀᴎ㐀⬉Ԁᡸ⌟䄀Ѐ䄀ᬀк 

 75

���������������� ��

�̀ջഛᰀⰀԡ䄀ᭈȅᨀᬀ䰀ᑣԀℷ������������̀ջഛᬀⰀԡ䄀ᭈȅᨀᰀ䰀ᑣԀℷ�

�̀ջഛ᥹ᜀऩⰀⴀ䌀ᬀ᐀��������������������̀ջഛᄀ⌟䄀Ⰰ̀䰀ᑣԀℷⰀ᥹ᜀⰀ䬀ⴀ䌀ᬀ᐀�

 
2ĀĀĀĀYȀȀȀȀY0ȀȀȀȀ/ ĀĀĀĀ-11 ᥹㐀ᬀ᐀᥹㐀ᬀ᐀᥹㐀ᬀ᐀᥹㐀ᬀ᐀ȀȀȀȀ 

�����������������

�

�

�

�

�

�

�

�

�

�

�

< ջⰀԡ䄀ᭈ�ᬀ䰀ᑣԀℷ�᠀ऩⰀⴀ䌀᥹㐀�������ĀĀĀĀջⰀԡ䄀ᭈ�᠀ऩⰀⴀ䌀᥹㐀�

,$  ,$�,%���,%  ,%�,&���,&  ,&�,$������������,D  ,D�,F���,E  ,E�,D���,F  ,F�,E�

ĀĀĀĀջⱘ⌟䄀Ⰰ̀㹿ᕅ਀Ⰰ᠀Ⰰ䬀ⴀ䌀᥹㐀��������<� ջ䰀ᑣԀℷ�< ջⱘ⌟䄀Ⰰ̀㹿ᕅ਀Ⰰ᠀Ⰰ䬀ⴀ䌀᥹㐀�

�

3ĀĀĀĀYȀȀȀȀY0ȀȀȀȀ/ ĀĀĀĀ-1 ᥹㐀ᬀ᐀᥹㐀ᬀ᐀᥹㐀ᬀ᐀᥹㐀ᬀ᐀ȀȀȀȀ 
������������

�

�

�

�

�

< ջⰀԡ䄀ᭈ�� ᬀ

䰀ᑣԀ ℷ�᠀ऩⰀ ⴀ 䌀 ᥹ 㐀������

ĀĀĀĀ ջ Ⰰԡ䄀ᭈ� ᠀ऩⰀⴀ䌀᥹㐀�

,$ 

 ,$�,&��� ,%  ,%�,$��� ,&  ,&�,%������������

,D  ,D�,E���,E  ,E�,F���,F  ,F�,D��

ĀĀĀĀջⱘ⌟䄀Ⰰ̀㹿ᕅ਀Ⰰ᠀Ⰰ䬀ⴀ䌀᥹㐀��������<� ջ䰀ᑣԀℷ�< ջⱘ⌟䄀Ⰰ̀㹿ᕅ਀Ⰰ᠀Ⰰ䬀ⴀ䌀᥹㐀�
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�

∀ᘀ∀ᘀ∀ᘀ∀ᘀȀȀȀȀ 

ฑݯฑݯฑݯฑݯЕՎͬఀܙ฀ճ̀ࠀ؏ၶԅༀّͬܙЕՎͬఀܙ฀ճ̀ࠀ؏ၶԅༀّͬܙЕՎͬఀܙ฀ճ̀ࠀ؏ၶԅༀّͬܙЕՎͬఀܙ฀ճ̀ࠀ؏ၶԅༀّͬܙēēēēൎༀԸఀ୯ࠀༀ਀ੇݖျЀ฀ูഀൎༀԸఀ୯ࠀༀ਀ੇݖျЀ฀ูഀൎༀԸఀ୯ࠀༀ਀ੇݖျЀ฀ูഀൎༀԸఀ୯ࠀༀ਀ੇݖျЀ฀ูഀēēēēༀ͎ճༀ͎ճༀ͎ճༀ͎ճఀིఀིఀིఀི؀ࠒༀ؀ࠒༀ؀ࠒༀ؀ࠒༀ

฀ࠀЀԅပༀ฀܀Ԥ฀ࠀЀԅပༀ฀܀Ԥ฀ࠀЀԅပༀ฀܀Ԥ฀ࠀЀԅပༀ฀܀Ԥġġġġ 

1cccc଼؀฀ఀԅఀᄢ଼؀฀ఀԅఀᄢ଼؀฀ఀԅఀᄢ଼؀฀ఀԅఀᄢēēēē଼؀฀଼؀฀଼؀฀଼؀฀ఀఀᄢ̀ճࠀ਀ఀఀᄢ̀ճࠀ਀ఀఀᄢ̀ճࠀ਀ఀఀᄢ̀ճࠀ਀ఀݖЉఀఀݖЉఀఀݖЉఀఀݖЉఀѻࠀѻࠀѻࠀѻࠀԅԅԅԅ଀฀଀฀଀฀଀฀ူူူူကՇԅ଀฀ପЕࠀЀကՇԅ଀฀ପЕࠀЀကՇԅ଀฀ପЕࠀЀကՇԅ଀฀ପЕࠀЀdddd 

2ccccᄥՎᄥՎᄥՎᄥՎ٤ఀԅ༪က٤ఀԅ༪က٤ఀԅ༪က٤ఀԅ༪ကēēēēᄥՎᄥՎᄥՎᄥՎ٤ఀ༪က̀ճ٤ఀ༪က̀ճ٤ఀ༪က̀ճ٤ఀ༪က̀ճఀݖЉఀఀݖЉఀఀݖЉఀఀݖЉఀѻࠀԅ଀฀ѻࠀԅ଀฀ѻࠀԅ଀฀ѻࠀԅ଀฀ༀ܀ༀ܀ༀ܀ༀ܀܀സѻࠀԅᄥՎ฀ఀ՛܀ܙ؀ͬݖസѻࠀԅᄥՎ฀ఀ՛܀ܙ؀ͬݖസѻࠀԅᄥՎ฀ఀ՛܀ܙ؀ͬݖസѻࠀԅᄥՎ฀ఀ՛ܙ؀ͬݖ

ԅကՇᄔပ؀ЀԅପЕԅကՇᄔပ؀ЀԅପЕԅကՇᄔပ؀ЀԅପЕԅကՇᄔပ؀ЀԅପЕēēēēఀᄠഀ଀̀ճఀᄠഀ଀̀ճఀᄠഀ଀̀ճఀᄠഀ଀̀ճdddd 

3ccccဈస฀Ԩऀဈస฀Ԩऀဈస฀Ԩऀဈస฀Ԩऀᄀఀིᄀఀིᄀఀིᄀఀིఀఀఀఀēēēēయయయయ̀ЪԨऀ̀ЪԨऀ̀ЪԨऀ̀ЪԨऀรรรรࠩ܀଀ࠩ܀଀ࠩ܀଀ࠩ܀଀ēēēēఀིఀఀིఀఀིఀఀིఀชชఀԛༀّՎᄀԤชชఀԛༀّՎᄀԤชชఀԛༀّՎᄀԤชชఀԛༀّՎᄀԤՎᄀՎᄀՎᄀՎᄀက଀က଀က଀က଀ēēēēԀԀԀԀୣ܊ୣ܊ୣ܊ୣ܊ԅԅԅԅ

ՎᄀԤ՛ఀ܀౨Ԩऀ࡜ՎᄀՎᄀԤ՛ఀ܀౨Ԩऀ࡜ՎᄀՎᄀԤ՛ఀ܀౨Ԩऀ࡜ՎᄀՎᄀԤ՛ఀ܀౨Ԩऀ࡜Վᄀddddကఀༀนကఀༀนကఀༀนကఀༀนรรรร̀܀ЪԨऀ̀܀ЪԨऀ̀܀ЪԨऀ̀܀ЪԨऀēēēēഹ଀แਬༀᄀԅഹ଀แਬༀᄀԅഹ଀แਬༀᄀԅഹ଀แਬༀᄀԅఀིఀིఀིఀི฀ਠਁᄀЕՎՎᄀഀ܀฀ਠਁᄀЕՎՎᄀഀ܀฀ਠਁᄀЕՎՎᄀഀ܀฀ਠਁᄀЕՎՎᄀഀ܀ēēēēЀЀЀЀ

ఀ̀Ъ฀ԅЕऀఀ̀Ъ฀ԅЕऀఀ̀Ъ฀ԅЕऀఀ̀Ъ฀ԅЕऀݖб؀ЕՎݖб؀ЕՎݖб؀ЕՎݖб؀ЕՎကՇᄔကՇᄔကՇᄔကՇᄔēēēēൎༀͬܙൎༀͬܙൎༀͬܙൎༀͬࠀ؀ࠀ؀ࠀ؀ࠀ؀ܙѻࠀѻࠀѻࠀѻࠀdddd 

 Ԁᡸⱘऀ᭄䄀㕂䄀ᬀࡼᐌ⨀ⱘᔀᴎጀ⼀܀Ԁᡸⱘऀ᭄䄀㕂䄀ᬀࡼᐌ⨀ⱘᔀᴎጀ⼀܀Ԁᡸⱘऀ᭄䄀㕂䄀ᬀࡼᐌ⨀ⱘᔀᴎጀ⼀܀Ԁᡸⱘऀ᭄䄀㕂䄀ᬀࡼᐌ⨀ⱘᔀᴎጀ⼀܀ ����

����  ጀࡼἀഫऀ⨀ 3 䌀⬉⌕䔀㸠䄀偠ĕ✀⨀ 3 䌀⬉⌕䄀偠ᬀȡⰀ⬉ ⌕ᰀ฀䕧ࠄ܀ 40AĀ 

●  3 䌀⬉⌕ጀᬀࡼȘ䄀ᬀк ĀጀࡼԀᡸā　㡖Ёⱘ᥹㐀ఀ䔀㸠᥹㐀 

����  ฀䘀܀Ԁᡸⱘऀ᭄ᅮؐⰀ᥹㐀܀⬉⌕ؐȀ℀བȀጀࡼ䬀ἀؐȀ2AȀऩԡЎȀAĀԚгᰀ䘀܀Ԁᡸ㐀

䬀ἀؐȀ0.3Ȁ≵ᰀऩԡĀᅲ䰙̀Ȁ䔀ᰃЀࡼⱘऀ乍ᅮؐ̀ᰃ⬉⌕ؐȀ㔀ऀᰃ̀̀㈀᭄Ā℀བȀጀ܀

ᴀМؐ ⱘᔶ᐀㐀܀ԀᡸᅮؐđᴀМؐ䕀ᤶЎᅲ䰙ⱘ⬉⌕ ȃ㠀ऀ᠀Ѐ̀ᬀ∀ Ȁᅲ䰙ⱘ⬉⌕ؐ=ᴀ

Мؐ 倀य़ջ乱ᅮ⬉⌕Ā 

●  乱ᅮ⬉⌕ⱘ䅵ㅫᬀ∀ 

Ie1=Sn/Ȁ1.732̀ U1ǹ CT1Ȁ 

Ie2=Sn/Ȁ1.732̀ U2ǹ CT2Ȁ 

∀䜀Ȁ 

Ie1ĀIe2æ£—ऀय़఼ IĀII ջѠ 乱ᅮ⬉⌕ 

Snæ£—ऀय़఼ᰀ฀乱ᅮᄀ䜀 

U1nĀU2n ऀय़఼ IĀII ջ̀ 乱ᅮ⬉य़ 

CT1ĀCT2 ऀय़఼ IĀII ջ CT ऀ℀ؐ 

฀∀Ȁ 

ᰀⱘԀᡸ㜀䑿ᰀ䅵ㅫࡳ㘀ȉ㘀Ѐऀ⤀ ȇ䨀䅵ㅫ܀ⱘ Ie1ĀIe2 ᰀ㔀㰥̀䔀݀᐀䜀ⱘ 1.732ġབ Ȁ

䅵ㅫ Ie1 ᬂⰀ᥹᠀݀᐀ ȀIe1=Sn/Ȁ1.732̀ U1ǹ CT1ȀĀ䔀ᰃఀЎ݊ఀ䅵ㅫጀࡼĀࡼࠊ⬉⌕ᬀȀఀᑇ㸵

㈀᭄Ё㔀㰥њ 1.732ⱘ݇㈀Ā 

Ѐऀय़఼ Y/Y/Ā-11 ᥹㐀Ў՟ȉջᑇ㸵㈀᭄ Ȅ K1ĀK2ĀK3 㸼⼎Ȭ堀䅵ㅫᬀ∀བ̀Ȁ 

K1=1/1.732=0.577 

K2=U2ǹ CT2/Ȁ1.732̀ U1ǹ CT1Ȁ 

K2=U3ǹ CT3/ȀU1ǹ CT1Ȁ 

བᵰᄀ倀य़ջᑇ㸵㈀᭄䄀㕂Ў 1ȇ䨀ᅗջ㐀̀ᔦㅫ㜀倀य़ջᬀ˨辯甀ㅫ݀᐀བȀ̀ 

K1=1 

K2=U2ǹ CT2/ȀU1ǹ CT1Ȁ 

K2=1.732̀ U3ǹ CT3/ȀU1ǹ CT1Ȁ 

Ѐ⬉⌕ⱘᬀ᐀ᴹ䅵ㅫᑇ㸵㈀᭄ⱘᬀ∀̀㠀ᰃȀ 

K1=1 

K2=Ie1/Ie2 
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K2= Ie1/Ie3 

∀䜀Ȁ 

K1ĀK2ĀK3æ£— ऀय़఼ IĀIIĀIII ջᑇ㸵㈀᭄ 

Ie1ĀIe2ĀIe3æ£—ऀय़఼ IĀIIĀIII ջѠ 乱ᅮ⬉⌕ 

U1nĀU2nĀU3næ£—ऀय़఼ IĀIIĀIII ջ̀ 乱ᅮ⬉य़ 

CT1ĀCT2ĀCT3æ£—ऀय़఼ IĀIIĀIII ջ CT ऀ℀ؐ 

฀∀Ȁ 

ጀࡼԀᡸⱘᑇ㸵㈀᭄̀̀㔀ऀȀᰀⱘԀᡸⱘ䅵ㅫᬀ∀ऀ㘀̀̀䔀̀ऀȀ䄀偠ᬀ䄀ऀ㔀Ⰰᑨⱘ䄀ᬀкĀ

℀བȉ⬀⨲ⱘ RCS-978Ԁᡸȇ䨀䅵ㅫᑇ㸵㈀᭄ⱘᬀ∀བ̀Ȁ 

Kph=Kb*I2n-min/ I2nȇ䨀Ё Kb=minȀI2n-max/I2n-minȀ4Ȁ 

᐀Ё I2n Ўऀय़఼䅵ㅫջѠ 乱ᅮ⬉⌕ȀI2n-minЎऀय़఼ऀջѠ 乱ᅮ⬉⌕ؐЁⱘᰀᄀؐȀI2n-max

Ўऀय़఼ऀջѠ 乱ᅮ⬉⌕ؐЁⱘᰀ฀ؐĀ 

ЀఀᬀȀCST-141BȀ-200Bࠀ � ㈀܀˨薜य़ջⰀԡ䄀ᭈȀ 
 Ȁ᐀݀ࡼࠊ⥛℀

ऀ㐀㐀ȀY/Ā-11ȀId=|I1+I2|ȀIr=|I1-I2|/2 

ᑇ㸵㈀᭄ȀK1=1ȀK2=Kpl 

̀㐀㐀ȀY/Y/Ā-11ȀId=|I1+I2+I3|ȀIr=Max{|I1|Ā|I2|Ā|I3|} 

ᑇ㸵㈀᭄ȀK1=1ȀK2=KpmȀK3=Kpl 

∀䜀Ȁ 

I1ĀI2ĀI3 ᅲ䰙ഛЎⴀ䜀ᔶ᐀˨辶䜀Ѐᴀ䜀ᔶ᐀кݭȃᴀ䑿ഛ㔀㰥њᑇ㸵㈀᭄ Ȅ̀ऀ Ā 

KpmĀKplæ£—  ᑇ㸵㈀᭄ᅮؐࡼЎЁą∀य़ջጀ܀܀

 

� ఀ⬉फ㜀ȀPST-641ȉ㐀ऀ ȀY/Ā-11˨邈य़ջⰀԡ䄀ᭈȀ 
 Ȁ᐀݀ࡼࠊ⥛℀

Id=|I1+I2|ȀIr=|I1-I2|/2 

ᑇ㸵㈀᭄Ȁ 

K1=1.732ȀK2=Ie1/Ie2 

∀䜀Ȁ 

Ie1ĀIe2æ£—倁Ԣय़ջⱘѠ 乱ᅮ⬉⌕ᭈᅮؐ  

� ఀ⬉फ㜀ȀPST-621/622ȃ㐀ऀ ȀY/Y/Ā-11-12˨邈य़ջⰀԡ䄀ᭈȀ 

 Ȁ᐀݀ࡼࠊ⥛℀

Id=|I1+I2+I3|ȀIr=Max{|I1|Ā|I2|Ā|I3|} 

ᑇ㸵㈀᭄Ȁ 

K1=1.732ȀK2=1.732̀U2ǹCT2/ȀU1ǹCT1ȀȀ 

K3= U3ǹCT3/ȀU1ǹCT1Ȁ 

� ఀ⬉फ㜀ȀPST-1200ȃ㐀ऀ ȀY/Y/ĀĀĀĀ-11-12˨邈य़ջⰀԡ䄀ᭈȀ 
 Ȁ᐀݀ࡼࠊ⥛℀

Id=|I1+I2+I3|ȀIr=Max{|I1|Ā|I2|Ā|I3|} 

ᑇ㸵㈀᭄Ȁ 

K1=1ȀK2=U2ǹCT2/ȀU1ǹCT1ȀȀ 

K3= U3ǹCT3/ȀU1ǹCT1Ȁ 

� ⌀ഇफ⨲ ISA ㈀܀ȃ㐀ऀ ȀY/Y/ĀĀĀĀ-11-12˨邈य़ջⰀԡ䄀ᭈȀ 
 Ȁ᐀݀ࡼࠊ⥛℀

Id=|I1+I2+I3|ȀIr=||Id|�|I1|�|I2|�|I3|| 
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ᑇ㸵㈀᭄Ȁ 

K1=1.732ȀK2=1.732̀ d35ȀK3=d36 

� फ⨲ RCS-9671Ȁऀ㐀ऀȀY/Ā-11˨邈य़ջⰀԡ䄀ᭈȀ 
 Ȁ᐀݀ࡼࠊ⥛℀

Id=|I1+I2|ȀIr=|I1æ¡°2|/2 

ᑇ㸵㈀᭄Ȁ 

K1=1ȀK2=U2ǹ CT2/ȀU1ǹ CT1Ȁ 

� फ⨲ RCS-978Ȁ985 ㈀܀ȉ㐀ऀ ȀY/Ā-11ȅ∀य़ջⰀԡ䄀ᭈ˨邈य़ջ䰀ᑣԀℷȀ 

 Ȁ᐀݀ࡼࠊ⥛℀

Id=|I1+I2|ȀIr=Max{|I1|Ā|I2|} 

ᑇ㸵㈀᭄Ȁ 

K1=1ȀK2=Ie1/Ie2=U2ǹCT2/ȀU1ǹCT1Ȁ 

 

 

㄀कܿ　㄀कܿ　㄀कܿ　㄀कܿ　    6-35KV ᔀᴎ㐀䌀Ԁᡸ㐀ऀ⌟䄀ᔀᴎ㐀䌀Ԁᡸ㐀ऀ⌟䄀ᔀᴎ㐀䌀Ԁᡸ㐀ऀ⌟䄀ᔀᴎ㐀䌀Ԁᡸ㐀ऀ⌟䄀 

ᴀ⌟䄀ἀഫ䰀ЁњԢय़ᔀᴎ㐀䌀Ԁᡸⱘ฀䘀܀⌟䄀乍Ⰰ˨辶⨀Ѣ 6̚35KV Ёᔀ☀̀᥹ഄ㈀㐀ⱘ㐀

䌀Ԁᡸⱘ⌟䄀Āఀ ᭈ̀⌟䄀䔀⼀Ё฀䘀䜀⨀њĀऀऀ䘐䔀āⱘ⌟䄀ᬀ∀Ȁᰀᬜഄᤀ倀њ⌟䄀ⱘጀ԰ᬜ⥛Ā 

� ᅠᭈ᥹㐀ऀȶ̀ ᔀ⌟䄀ᅠ᠔ᰀ乍Ⰰ ȄĀ䬀̀䰀㽕ЀЎᑆ乘 

� ऀ̀䔀݊܀ᅗ℀ȃ ᔀᄀ̀℀䔀⌕Ԁᡸ䔀㸠ᅮؐᴀ偠⌟䄀  

� ᭈ̀ἀഫ฀䘀䜀⨀њĀऀऀ䘐䔀āⱘ⌟䄀ᬀ∀ȸ嘀Ⰰᬀ䬀ș倀њ䄀偠ᬜ⥛  

� ∛䰀њ܀Т᠔ᰀЁᔀ☀̀᥹ഄ㈀㐀ⱘ㐀䌀Ԁᡸⱘऀ⼀⌟䄀ࡳ㘀 

� ⬠䴶ㅔ∀ȉ䰀㽕䄀㕂ᄀ䜀ⱘ䄀偠ऀ᭄ Ȝⱘ⨀㜀ऀ㽕䕧ܹᭈᅮؐेऀ  

� Āࡳ⥛ᬀऀā⌟䄀乍ⰀЁțᤀᘀἀ㈀Ā♉ᬣ㼀āⱘℷǨ节ὖᔀ˨辶最ܹℷǨ节㼀䘀㘀ℷ⹂⌟䄀 
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㄀̀㡖㄀̀㡖㄀̀㡖㄀̀㡖   ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ⬠䴶䄀ᬀ 

���� ̡᐀䔀⬉⌕Ԁᡸ̡᐀䔀⬉⌕Ԁᡸ̡᐀䔀⬉⌕Ԁᡸ̡᐀䔀⬉⌕Ԁᡸ ȀȀȀȀ䔀ᬀ䔀ᬀ䔀ᬀ䔀ᬀĀĀĀĀ᐀ᯨ针ᬀ᐀ᯨ针ᬀ᐀ᯨ针ᬀ᐀ᯨ针ᬀĀĀĀĀᅮᬀ䰤䔀⌕ᅮᬀ䰤䔀⌕ᅮᬀ䰤䔀⌕ᅮᬀ䰤䔀⌕ 

䔀ѯ乍Ⰰ̀䬀⨀Ѣ⌟䄀̀℀䔀⌕ԀᡸĀ᠀✻ᅮؐऩℷ⹂䕧ܹ

ऀ℀ᅮؐȀࡼ᠀ࠀ԰ؐ੠ࡼ԰ᬀ䬀ȀऀȀऀЀ̀䰀䔀݊܀ᅗ℀े

ऀ䔀㸠̀ ᔀ⌟䄀Ā 

⌟䄀ᬀȀ܀܀ܜ䔀Ё䰀㽕⌟䄀ⱘ乍ⰀȀձ᥂ᅮؐऩ䄀㕂ऀ℀

ⱘࡼ԰Āᭈᅮؐā੠Āᭈᅮᬀ䬀āĀ✊ऀ⨀吀ᴀ☀܀Āėā᠀䨀Ȁ

ఀᔍ܀ⱘᄀ䄀ḚЁ䄀㕂݊ᅗ䄀偠ऀ᭄Ā̀䴶ЀĀ䔀ᬀԀᡸāЎ՟

䔀㸠䄀㐀䄀ᬀȏ嘀ऀఀ᠔⼎Ȁ 

∀ᘀ∀ᘀ∀ᘀ∀ᘀȀȀȀȀ 

࠘ੋ౨ༀ଀ఀదԅ࠘ੋ౨ༀ଀ఀదԅ࠘ੋ౨ༀ଀ఀదԅ࠘ੋ౨ༀ଀ఀదԅqqqqကՇᄔကՇᄔကՇᄔကՇᄔrrrr؀؀؀؀qqqqကՇఀ܀ကՇఀ܀ကՇఀ܀ကՇఀ܀rrrr̀༖̟ကͬ܀ఀܙԅՇᄔఀᄢက଀ഀ฀̀༖̟ကͬ܀ఀܙԅՇᄔఀᄢက଀ഀ฀̀༖̟ကͬ܀ఀܙԅՇᄔఀᄢက଀ഀ฀̀༖̟ကͬ܀ఀܙԅՇᄔఀᄢက଀ഀ฀ēēēēԀကࠀ਀ݖԀကࠀ਀ݖԀကࠀ਀ݖԀကࠀ਀ݖ

ༀ฀؀ࠒༀ฀؀ࠒༀ฀؀ࠒༀ฀؀ࠒēēēēఀᄠЀᄡఀི̀ݖюٟఀᄠЀᄡఀི̀ݖюٟఀᄠЀᄡఀི̀ݖюٟఀᄠЀᄡఀི̀ݖюٟdddd 

���⌟䄀Ⰰ⌟䄀Ⰰ⌟䄀Ⰰ⌟䄀Ⰰ 

䄀偠ᬀᰃ܀Ⰰࡴ⬉⌕䔀㸠䄀偠ⱘȀᬙᤀկ AĀBĀC Ⰰկ䔀᠀Ȁऀऀ䔀ऀ̀Ⰰгऀऀᬀ䔀฀Ⰰ⌟䄀Ȁ

䕃Ѐᄀ᠀乎ᑣձ 䔀㸠⌟䄀ĕ✀䔀㸠ᴀⰀ⌟䄀ᬀȉᰀ䄀Ⰰ⬉⌕ᰀ䕧܀ ȇ䨀ᅗⰀ⬉⌕Ў䰀Ā 

���ᬙ䱰㐀⬉य़ᬙ䱰㐀⬉य़ᬙ䱰㐀⬉य़ᬙ䱰㐀⬉य़ 

ᄀѢᰀĀԢ⬉य़䬀䨀āࡳ㘀ⱘԀᡸȀ䰀㽕ܹ̀ࡴⰀ⬉य़Āᔧ㐀⬉य़ᄀѢԢ

⬉य़ᭈᅮؐᬀȘ℀᐀ᬒ䔀⌕Ԁᡸȉ܀ᄀ䬀䨀Ԁᡸ ȉ䜀Փ⬉⌕ݡ฀г̀ࡼ԰Ā

ఀ䔀⼀ᘀ̀܀Ȁ㽕∖䄀ऀ᭄ᑨᄀѢԀᡸⱘĀԢ⬉य़䬀䨀āᭈᅮؐĀ䄀偠ᬀȀᬀ

Ѐ⌟䄀਀̀ⰀȃⰀ⬉य़ഛᰀ䕧܀ ȃ UABĀUBCĀUCA 䘀ㄝѢ᠔䄀㕂ⱘᬙ

䱰㐀⬉य़Ā 

䄀偠ᰀ䬀ȀऀЀ䕃Ѐ⬠䴶ⱘ䕧܀ᰒ⼎ऎഀ⌀Ἦᕫ㼀ᄀࠄᔧࠡ̀⬉य़Ā⬉⌕

䔀䘧䕧܀ⱘ⬉⌕ᐙؐ੠ⰀԡĀ䔀㸠Ԣ਼܀䕑乍Ⰰ⌟䄀ᬀȀ䔀㘀Ⰰ㼀䕧܀⬉य़ⱘ

乥⥛ď嘀ऀఀ᠔⼎Ȁ 

���♉ᬣ㼀♉ᬣ㼀♉ᬣ㼀♉ᬣ㼀 

吀䅸ؐेऀ᠀̀܀Ѐᡩܹ˨邀ℷ⹂䄀㕂♉ᬣ㼀ă㠀ᘀܗऀᬀ⥛ᬣ㼀Ĉ猀♉ऀᬀ⥛ࡳ Ā 

 ⥛䕼܀⥛䕼܀⥛䕼܀⥛䕼܀���

䄀ऀ᭄܀ᅮ⌟䄀ؐⱘ㈀ᑺĘ吀䅸ⱘ 0.01 ጀ㘀␀䌀ᔀᴎԀᡸⱘ̀㠀䄀偠㽕∖Ā 

���� 䰔挫ऀ⌕Ԙ砀䰔挫ऀ⌕Ԙ砀䰔挫ऀ⌕Ԙ砀䰔挫ऀ⌕Ԙ砀 

ᰀѯᄀ᥹ഄ㈀㐀㐀䌀䰀ᑣ⬉⌕䕗฀ȅᡸг݋ᰀ䰀ᑣ⬉⌕䌀䬀ᜀ᡹䄺ࡳ㘀 Ā 
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䰀ᑣԀᡸ⬠䴶ⱘ䄀偠ऀ᭄ⱘ䄀㕂̀̀䔀̀℀䔀⌕㉏ԐȀ䄀ऀ䬀Ā̀ऀⱘᰃȀఀᔍ܀ⱘᄀ䄀ḚЁȀĀ⌟

䄀Ⰰāᴀ̀᐀ᬒȌЎԀᡸЀᰀ̀Ⰰ䰀ᑣ Ȍᅮ⬅⌟䄀Ѐ IA Ⰰ䕧܀䰀ᑣ⬉⌕ᴹ⌟䄀Ǩ薁偠ᬀᄀ⌟䄀Ѐ

ⱘ IA ᥹㜀Ԁᡸⱘ䰀ᑣ⬉⌕䕧ܹ　ȅ　ЎԀᡸⱘ䰀ᑣ⬉⌕Ā 

���� 䜉茀䜉茀䜉茀䜉茀 

䄀乍Ⰰ⨀Ѣἀ᠀̀Ⰰ̀ 㜀ࡼ䜀ऀ䬀ⱘࡼ԰ᘀ܀Ā䄀偠ࠡ佪ܜᔀ乏

ᡩܹԀᡸⱘ䜀ऀ䬀ࡳ㘀Ā䄀偠ᬀȀ䄀㕂̀̀ᬙ䱰⬉⌕ȀՓᴀ̀℀䔀⌕Ԁ

ᡸ㘀ऀ䴴ࡼ԰ģἀ䄀Ѐఀ᥹ᬊࠄԀᡸࡼ԰Ԁऀऀ　े䕀ܹℷᐌᔀ䕧܀Ā

ఀ℀Ā䜀ऀ䬀ᭈᅮᬀ䬀ā⬹䭓ⱘᬀ䬀ݙㄝᕙ䜀ऀᜀࡳĀ 

∀ᘀȀᔧ᐀݇᠟ऀᜀ䜀ऀ䬀ࡼ԰ऀȀ䜀ऀ䬀　ेᬒ⬉Ȁఀܙ ݡ⬉

␀Пࠡ䜀ऀ䬀฀Ѣ䬀䨀⠀ᔀȀℸᬀЀԩᬙ䱰ऀ䌀䬀̀䜀ऀĀ䜀ऀ䬀ܙ⬉

ᬀ䬀̀㠀ఀ 15Ȁ25 ⼀ጀऀĉ᭄䄀㕂བऀఀ᠔⼎ Ȁ 

⬠䴶̀㽕∖䕧ܹⱘĀᭈᅮᬀ䬀āᰃ᠀Ԁᡸᭈᅮⱘ䜀ऀ䬀ᬀ䬀Ā 

���ᬙ䱰⬉⌕ᬙ䱰⬉⌕ᬙ䱰⬉⌕ᬙ䱰⬉⌕ĀĀĀĀᬙ䱰⬉य़ᬙ䱰⬉य़ᬙ䱰⬉य़ᬙ䱰⬉य़ĀĀĀĀᰀ฀ᬙ䱰ᬀ䬀ᰀ฀ᬙ䱰ᬀ䬀ᰀ฀ᬙ䱰ᬀ䬀ᰀ฀ᬙ䱰ᬀ䬀 

䔀䜀䄀㕂Ԁᡸ䜀ऀࠡⱘᬙ䱰⠀ᔀऀ᭄Ā䄀ᬙ䱰⬉⌕Ā⬉य़ᑨ㘀Ԁ䄀Ԁᡸऀ䴴ࡼ԰ĀĀᬙ䱰⬉⌕ā̀

㠀฀Ѣᴀ℀䔀⌕ᭈᅮؐȀ㔀Āᰀ฀ᬙ䱰ᬀ䬀ā฀Ѣ䄀℀ᭈᅮࡼ԰ᬀ䬀Ā℀བȀ䄀㕂ⱘᬙ䱰⬉⌕ऀ㘀䅽ċ

℀䔀⌕Ԁᡸࡼ԰ȇĀᰀ฀ᬙ䱰ᬀ䬀 āᑨ฀Ѣċ℀䔀⌕ⱘᭈᅮᬀ䬀 0.2s Ѐ̀Ā 

���ᬙ䱰ࠡ᐀ᬀᬙ䱰ࠡ᐀ᬀᬙ䱰ࠡ᐀ᬀᬙ䱰ࠡ᐀ᬀ 

ఀ䜀ऀ䬀ᰀܙ␀⬉ⱘᘀ̀܀Ȁ䄀ऀ᭄̀㠀䄀㕂Ў 15̚25sȀЀㄝᕙ䜀ऀ䬀ܙ⬉ᅠᜀĀབᵰ䄀偠ࠡ䜀

ऀ䬀ጀܙ␀⬉˨辯ᬀ䬀ऀ䄀㕂ᕫ䕗ᄀȄ㡖Ⰰ䄀偠ᬀ䬀 Ā 

∀ᘀ∀ᘀ∀ᘀ∀ᘀȀȀȀȀ 

ပԅͬܙༀ଀؀ࠀပԅͬܙༀ଀؀ࠀပԅͬܙༀ଀؀ࠀပԅͬܙༀ଀؀ࠀၽ؀ကสᄢၽ؀ကสᄢၽ؀ကสᄢၽ؀ကสᄢఀ̀୳Վᄷ؀ကఀ̀୳Վᄷ؀ကఀ̀୳Վᄷ؀ကఀ̀୳Վᄷ؀ကēēēē܀ၽ܀ၽ܀ၽ܀ၽͬܙԅͬܙԅͬܙԅͬܙԅ؀ࠀสᄢժᄀ౨܀౨؀ࠀสᄢժᄀ౨܀౨؀ࠀสᄢժᄀ౨܀౨؀ࠀสᄢժᄀ౨܀౨Ԩสࠀ਀ծ؀ࠀԨสࠀ਀ծ؀ࠀԨสࠀ਀ծ؀ࠀԨสࠀ਀ծ؀؀؀؀؀ࠀ

สสสสddddၽကّఀི؀ёᄯЉఀༀԅࠀѻၽကّఀི؀ёᄯЉఀༀԅࠀѻၽကّఀི؀ёᄯЉఀༀԅࠀѻၽကّఀི؀ёᄯЉఀༀԅࠀѻ ���� ఀ੦਀؀ࠀสᄢఀѻఀ੦਀؀ࠀสᄢఀѻఀ੦਀؀ࠀสᄢఀѻఀ੦਀؀ࠀสᄢఀѻddddၽ؀က଀ൟ؀ᄷ܊؀ൟࠀѻၽ؀က଀ൟ؀ᄷ܊؀ൟࠀѻၽ؀က଀ൟ؀ᄷ܊؀ൟࠀѻၽ؀က଀ൟ؀ᄷ܊؀ൟࠀѻ ���� ̀؀̀؀̀؀̀؀ēēēēഀကഀကഀကഀက

ൟࠀѻൟࠀѻൟࠀѻൟࠀѻ ���� ЀࠀЀࠀЀࠀЀࠀddddༀЀༀЀༀЀༀЀࠀༀࠀ܀ༀࠀ܀ༀࠀ܀ༀ܀ ѻࠀѻࠀѻࠀѻࠀ ���� Ѐద฀ༀԅЀద฀ༀԅЀద฀ༀԅЀద฀ༀԅᄐऀᄐऀᄐऀᄐऀऀݍऀݍऀݍऀݍēēēēఀͬࠀܙༀက଀ఀ̀؀ࠀสᄢఀͬࠀܙༀက଀ఀ̀؀ࠀสᄢఀͬࠀܙༀက଀ఀ̀؀ࠀสᄢఀͬࠀܙༀက଀ఀ̀؀ࠀสᄢdddd����

���� ᐛ蠀ᬀई琀䔀ᐛ蠀ᬀई琀䔀ᐛ蠀ᬀई琀䔀ᐛ蠀ᬀई琀䔀ĀĀĀĀ䔀⌕ई琀䔀䔀⌕ई琀䔀䔀⌕ई琀䔀䔀⌕ई琀䔀 

䔀ѯ乍Ⰰᰃ⌟䄀∌Йᔀᬙ䱰̀䜀ऀ䬀ࡼ԰ऀȀऀࡴ䔀䌀䬀ⱘ䔀⼀Ā䄀偠ᬀȀ⌟䄀ЀᬊࠄԀᡸ䜀ऀ䬀

 䔀䌀䬀ᬀ䬀Āࡴ䌀䬀ȣἀ䄀ऀ ݡⰀऀⱘᬙ䱰䜀ȱᴀᕙԀᡸ ࠡ̀܀԰Ԁऀऀȇ愀 䕧ࡼ

䄀偠䰀݋฀བ̀ᴵЀȀ 

1Āऀ᭄Ё᠔䄀ⱘᬙ䱰⬉⌕Ā⬉य़Ā♉ᬣ㼀੠ᬙ䱰ᬀ䬀ᑨ㘀Ԁ䄀᠔䄀偠℀䔀⌕Ԁᡸℷ⹂ࡼ԰Ȁ䄀ऀ

䬀̀᭛䔀⌕ԀᡸⱘⰀ݇䄀ᬀȀȀ 

2ă䄀䔀⌕℀ᄀᑨⱘ Ā᐀ᬀ䔀ᬀऀࡴ䔀āᜁE⌕ऀࡴ䔀 āԀᡸࡳ㘀ᡩܹȀ 

3Ǩ芎ऀ䬀ࡳ㘀ᡩܹȉ䬀̀᭛䜀ऀ䬀ⱘⰀ݇䄀ᬀ ȀȀ 

4Ǩ芔㽕᐀݇ԡ㕂Ԁऀᠡ㘀ਃࡼ䜀ऀ䬀ⱘԀᡸ˨邀ℷ⹂᥹ܹ᐀܀ 2 ᥹☀ԀऀĀ 
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���� Ԣ⬉य़䬀䫨ꪆ⌕Ԣ⬉य़䬀䫨ꪆ⌕Ԣ⬉य़䬀䫨ꪆ⌕Ԣ⬉य़䬀䫨ꪆ⌕ 

䄀乍Ⰰᰃ⌟䄀Ԣ⬉य़䬀䨀䔀⌕Ԁᡸⱘ䬀䨀⬉य़ؐȀ䄀ؐЎ㐀⬉य़ؐĀ䄀偠ࠡܜ㽕ᄀᕙ䄀偠℀䔀⌕Ԁ

ᡸⱘĀԢ⬉य़䬀䨀āࡳ㘀ᡩܹĀ 

ᴀ乍Ⰰгᰃ̀܀Ⰰձ 䔀㸠⌟䄀ⱘĀ՟བȀᔧ⌟䄀 UAB ᬀȀAĀB ̀ⰀЎᬙ䱰ⰀȀC Ⰰ⬉य़Ўℷᐌ

⬉य़ȀUAB Ўᬙ䱰⬉य़Āᬀ 䄀䄀偠Ⰰ䔀᠀ UABĀUBCȀ䔀ᰃ UCAȀ

䄀偠ᬀ̀Ⰰ⬉⌕ഛऀᬀ䕧܀Ā̀ Ⰰ⬉⌕ⱘᐙؐഛㄝѢ᠔䄀㕂ⱘĀᬙ

䱰⬉⌕āȃ᠀ℷᑣⰀԡ䕧܀ Ā 

Āᬙ䱰⬉⌕ā੠Āᰀ฀ᬙ䱰ᬀ䬀āഛᑨ܀܀฀Ѣᕙ䄀偠℀䔀⌕

ԀᡸⱘⰀᑨᭈᅮؐď嘀ऀఀ᠔⼎Ā 

݊ᅗऀ᭄ⱘ䄀㕂䄀ऀ㔀̀᭛Ā̀℀᐀䔀⌕ԀᡸāЁⱘⰀ݇䄀ᬀĀ 

���� Ԣ乥ԀᡸԢ乥ԀᡸԢ乥ԀᡸԢ乥Ԁᡸ 

䄀乍Ⰰᰃ⌟䄀Ԣ乥˨薜乥ȀԀᡸⱘࡼ԰乥⥛੠ࡼ԰ᬀ䬀Āऀ᭄䄀

㕂⬠䴶བऀఀ᠔⼎Ȁ 

���乥⥛̀␀ࠡ᐀ᬀ乥⥛̀␀ࠡ᐀ᬀ乥⥛̀␀ࠡ᐀ᬀ乥⥛̀␀ࠡ᐀ᬀ 

℀ 䄀偠ᬀܜ䕧܀܀ༀ乥⥛̀ⱘ⬉य़⬉⌕Ȁ㐀Ā乥⥛̀␀ࠡ᐀

ᬀāȀऀЀՓԢ乥Ԁᡸ㼀䰸䬀䨀⠀ᔀȀ✊ऀᠡ᐀ༀ̀␀乥⥛Ā䄀ᬀ䬀

ऀ᭄ህᰃ⨀ѢԀᡸ㼀䰸乥⥛䬀䨀Ā 

 ⌕⬉ༀ㐀⬉य़ĀĀĀĀ̀Ⰰ⬉⌕̀Ⰰ⬉⌕̀Ⰰ⬉⌕̀Ⰰ܀ༀ㐀⬉य़܀ༀ㐀⬉य़܀ༀ㐀⬉य़܀���

ᰀѯԀᡸᰀĀԢ⬉य़䬀䨀Ԣ乥āࡳ㘀Ȁ܀Ā܀ༀ㐀⬉य़āᑨ฀ѢԀᡸⱘĀ䬀䨀⬉य़āȀ̀㠀᠀吀䅸

ⱘ 100V 䄀㕂ेऀĀ 

ᰀѯԀᡸ㽕∖ᰀ䈀㥋⬉⌕ᠡ᐀ᬒԢ乥ࡳ㘀Ȁᬀ⌕ᜀ⬉⌕฀ᄀȀԀᡸ䅸Ўᬀ܀䰸䈀㥋ⱘЀؐ㔀䬀䨀Ԣ

乥ࡳ㘀Ā܀ᑨܜ䔀᥹ད⬉⌕䄀偠㐀Ȁݡ䄀㕂Ā̀Ⰰ⬉⌕ā฀ѢԀᡸⱘĀ⬉⌕ᭈᅮؐāĀ⌟䄀ᬀ̀Ⰰ⬉य़Ā

̀Ⰰ⬉⌕ऀᬀ䕧܀ȉᬀ ऀ乥⥛Ā 

 ⥛ༀ乥⥛ĀĀĀĀ㐀ℶ乥⥛㐀ℶ乥⥛㐀ℶ乥⥛㐀ℶ乥܀⥛ༀ乥܀⥛ༀ乥܀⥛ༀ乥܀���

ऀ᭄䄀㕂ⱘഀᴀॳ܀ᰃȌ܀ༀ乥⥛ᬀ ȅᡸᑨऀ䴴̀ࡼ԰ Ȍ㐀ℶ乥⥛ᬀ ȅᡸᑨऀ䴴ࡼ԰ Ā 

ᄀᰀĀਃࡼ乥⥛āⱘԀᡸȀ㽕∖܀ༀ乥⥛ᔀ乏฀ѢԀᡸⱘĀਃࡼ乥⥛āؐ ĀĀ܀ༀ乥⥛ā̀ 㠀ऀ 50HzĀ 

㐀ℶ乥⥛̀㠀ᑨ℀ᭈᅮࡼ԰乥⥛ᄀ 0.5Hz Ѐ̀ȀԚг̀㘀䄀㕂ᕫ฀ᄀȀऀ܀Ԁᡸऀ㘀Ѐ䬀䨀Ȁ̀㠀

̀ᑨԢѢ 45HzĀ 

���乥⥛ऀࠀ⥛乥⥛ऀࠀ⥛乥⥛ऀࠀ⥛乥⥛ऀࠀ⥛ df/dt 

䄀偠ᬀȀԀᡸܜ᠀᠔䄀㕂ⱘ df/dt ᬍЎࡼ԰乥⥛Ȁ0.1Hzāข⌟䄀Ѐ㜀ࡼĀᭈᅮࠄ␀䔀̀␀Āᔧࠀ

ЀĀ0.01Hz / ℀ℹᬀ䬀āⱘ䔀⥛䔀Ḑऀ乥ȀⰀࠄԀᡸࡼ԰Ā⌟ࡼ܀԰乥⥛੠ࡼ԰ᬀ䬀Ā䔀䜀Ā℀ℹᬀ䬀ā

ㄝѢĀᭈᅮᬀ䬀Ȁ0.2sāĀ 
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���� ␓똀䨀␓똀䨀␓똀䨀␓똀䨀 

ᔧ乥⥛̀␀䔀⥛฀ᔀȀdf/dt ฀ѢԀᡸⱘ␀ጀ䬀䨀ᅮؐᬀȅᡸ䬀䨀̀ࡼ԰ Ȁdf/dt ᄀѢ␀ጀ䬀䨀ᅮ

ؐᬀȅᡸ㼀䰸䬀䨀ܕ䄀ࡼ԰ ĸԀᡸఀܜ䬀䨀⠀ᔀ ȇԀᡸЀ䬀䨀⠀ᔀࠄ㼀䰸䬀䨀䰀㽕̀ᅮⱘᬀ䬀 Ȁ

᠔ЀĀ乥⥛̀␀ࠡ᐀ᬀāᑨ䄀㕂ᕫ䌀฀฀Ȁ℀བ 5sĀऀᬀȀ⬅ѢԢ乥Ԁᡸᰀ̀ᅮⱘࡼ԰᐀ᬀȀ᠔Ѐ㐀ℶ

乥⥛ᑨ䄀㕂ᕫ℀Ԁᡸᭈᅮⱘࡼ԰乥⥛㽕ᄀȡབ 47Hzĉ̀܀␀ᬀ䬀̀฀ऀ㘀̀Ѐࡼ԰ ć䨀ᅗऀ᭄ⱘ

ᘀНऀ䄀㕂ᬀ∀䄀ऀ㔀̀᭛ĀԢ乥ԀᡸāĀ 

���� Ԣ⬉य़䬀䨅∀Ԣ⬉य़䬀䨅∀Ԣ⬉य़䬀䨅∀Ԣ⬉य़䬀䨅∀乥乥乥乥 

̀̀䔀Ā␀ጀ䬀䨀ā̀ऀⱘᰃȀ䔀䜀ᰃఀ㐀⬉य़ԢѢԀᡸᭈᅮⱘ䬀䨀⬉य़ؐᬀȀԢ乥Ԁᡸ䬀䨀Āऀ

᭄ⱘ䄀㕂ᬀ∀䄀ऀ㔀̀᭛ĀԢ乥Ԁᡸā੠Ā␀ጀ䬀䨀āЁⱘ䄀ᬀĀ 

 ऀᬀ⥛ࡳऀᬀ⥛ࡳऀᬀ⥛ࡳऀᬀ⥛ࡳ ����

䄀乍Ⰰ㘀ℷ⹂Āᔀ䔀ഄ⌟䄀ࡳ܀⥛ᬀऀԀᡸⱘ̀̀ࡼ԰䔀

⬠Ȁ䄀ᔩ䔀⬠㼀ᑊ㜀ࡼ䅵ㅫ܀ᰀ฀♉ᬣ㼀Ā㔀㰥ࠄ⤀എ䄀偠ᬀȀ

̀ѯ䄀偠ЀਬᄀԀᡸᰀ฀♉ᬣ㼀ⱘℷĀ䈀䰀Ѐऎ܀Ȁ᠔Ѐ䕃Ѐ

ᄀ䔀䜀ᰀ฀♉ᬣ㼀ⱘᭈᅮؐ䕧ܹ䜀⨀њἀ㈀ᡔᴃȀ؛䄀Ԁᡸⱘ

ᰀ฀♉ᬣ㼀ᰃ̣45eȀᬀ䄀䄀偠Ѐਬ䕧ܹȀ45e䔀ᰃȀ45eȀ

䘀̀Ѐᕅ਀ℷᐌⱘ䄀偠ĉ᭄䄀㕂ᄀ䄀Ḛབऀఀ᠔⼎ Ā 

ᴀ乍Ⰰгᰃ̀܀Ⰰձ 䔀㸠⌟䄀ⱘȀ䄀偠ⰀऀЀऩ䔀гऀЀऀᬀ䔀Āᔧᄀᴀ̀Ⰰ䔀㸠⌟䄀ᬀȀЀ䄀

Ⰰᰀ⬉⌕䕧܀ȇ䨀ᅗⰀ⬉⌕Ў䰀Ā 

���䄀偠䬀ᬀᬀ䬀䄀偠䬀ᬀᬀ䬀䄀偠䬀ᬀᬀ䬀䄀偠䬀ᬀᬀ䬀 

Ўњ䔀ᑨᴀѯ䰀Āさऀ䜀ਃࡼāⱘԀᡸⱘ䄀偠㽕∖
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䰘ᔩ䰘ᔩ䰘ᔩ䰘ᔩ 1ȀȀȀȀ  ฀᥹⬉㘀І㸠䔀Ԁ฀᥹⬉㘀І㸠䔀Ԁ฀᥹⬉㘀І㸠䔀Ԁ฀᥹⬉㘀І㸠䔀Ԁऀⱘ䄀㕂ऀⱘ䄀㕂ऀⱘ䄀㕂ऀⱘ䄀㕂 

ND ㈀܀⌟䄀Ѐ䘀ऀЀऩᴎᨀ԰Ȅ㌀ऀЀ䔀䔀฀᥹⬉㘀䔀㸠㘨ᴎᨀ԰Ď᥹⬉㘀ᨀ԰ᬀ ˨邀⬉㘀ᰀ

RS232 І㸠䔀ԀऀȔ䨀̀䄀Іऀ䄀㕂Ў COM1 ँ✊ऀ⨀ॖᄀ䜡䔀ⱘ̀⨀䔀Ԁ㐀ᄀ⬉㘀੠⌟䄀Ѐ䔀᥹

䍋ᴹă䴶⌙䄀⌟䄀Ѐ̀⬉㘀䔀ԀЀऀІऀⱘ䄀㕂ᬀ∀ Ā 

ऀ᐀⬉㘀㜀䑿̀㠀ᰀ̀̀ІऀȔ䨀̀݊Ё̀̀гᅮНЎ COM1 њĘ᐀Ѐ⬅ऀ᐀⬉㘀̀⌟䄀Ѐ䔀Ԁ

ᬂऀ䰀⨀̀⨀䔀Ԁ㐀ᄀ⬉㘀੠⌟䄀Ѐ䔀᥹䍋ᴹेऀ ĀԚ　䄀ᴀ⬉㘀⤀฀฀ጀ≵ᰀІऀȀఀᬀІऀᜀІ

ऀ≵ᰀ䄀㕂Ў COM1 ⱘ⬉㘀̀䔀㸠ᬀⱘ⌟䄀䕃Ѐȃ㠀Ѐ܀⤀བ̀܀䨀ᤀ⼎ Ȁ 

 

 

 

                                                 ᜀ   

 
 

䙷МȀህ䰀㽕ᄀ　䄀ᴀ⬉㘀ⱘ USB ऀ䕀ᤶЎ RS232 І㸠䔀ԀऀĀ㽕ᅲ⤀䔀ԀȀᔀ乏ᄀ̀ḍĀUSB

ėІऀāⱘ䕀᥹㐀̀ॖᄀ䜡䔀ⱘ̀⨀䔀Ԁ㐀䔀᥹䍋ᴹĄ Windows 2000 ᨀ԰㈀㐀Ў՟ȀUSB ऀⱘ䄀

㕂ᬀ∀བ̀Ȁ 

�  ᄁ�USBėІऀā䕀᥹㐀㜀ጀⱘ偅ܝࡼⰀᬒܹܝ偅Ȕ䨀ᄀ䕀᥹㐀ⱘ USB ᥹ऀ　ᤀܹ　䄀ᴀⱘᴀ̀

USB ंℸᬀ㈀㐀ᄀḀ⌟ࠄᰀᬀ⹀Ѐ Ȕ䨀䄀∖ᅝ㸀偅ࡼ⼀ᑣȀ 

�  偅ܝࡼⰀᬒܹܝ偅ऀȀ⬉㘀̀㠀Ѐ㜀ࡼᨀᬒȀབᵰ≵ᰀȀᜀऀ䬂☀ܝ܀偅⸀ⰀȀЀᔍ܀ⱘ㤀ऩЁ䔀

᠀Ā㜀ࡼᨀᬒāȀЀᠧ᐀ⱘѻ਀ఀ⠛Ё⹂䅸ेᄀᅝ㸀ⱘ䕀᥹㐀ⱘ偅ࡼ⼀ᑣఀ਀̀᭛Ѐ།ЁȀ℀བЎ

ĀUSB1.1 TO RS232 Cableā᭛Ѐ།Ȁ 

�  ᠀㈀㐀ⱘ᐀ᄀȀᅝ㸀偅ࡼ⼀ᑣĀ᠀ऀⰀᔩȀȀUSB1.1 TO RS232 Cable ȀPC DriverȀser2pl.sys Ȁ 

㜀ℸ˨辯䕀᥹㐀ⱘ偅ࡼ⼀ᑣጀᅝ㸀ᅠ℀ȃ̀ℹ䄀㕂　ऀЎ COM1 ँℹ偸བ̀ Ȁ 
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�  ᄀ䕀᥹㐀ⱘ USB ᥹ऀ　Ѐ✊ᤀܹ　䄀ᴀⱘ䙷̀ USB ऀऀ˨邒ᴀऀ܀Ḡ䴶̀ⱘĀᜀⱘ⬉㘀āఀᴀȀ

Ѐ㤀ᔍЁ䔀᠀ĀሲᔀāȀᔍ܀Ā㈀㐀⡍ᔀā

ᄀ䄀ḚĀ 

Ā⹀Ѐā义䴶ⱘĀ䄀฀ㅵ⤀఼ā᠀䨀Ȁ܀☀  �

Ѐᔍ܀ⱘᄀ䄀ḚЁ䔀᠀Ā　ऀȀCOM ੠

LPTȀāȀᔧ偅ࡼ⼀ᑣᅝ㸀ᜀऀࡳȀ　ऀ

̀ⱘⰀᔩབऀఀ᠔⼎Ȁ 

�  ЀऀఀЁऀЀⰀ܀˨辯　ऀ㹿吀䅸Ў COM3Ȕ栀ᄀ݊ᬍЎ COM1Č Prolific USB-to-serial Bridge

ȀCOM3Ȁ̀ऀ܀吀ᴀȗऀ䬂☀܀ Ȅ㤀ऩЁ䔀᠀ ĀሲᔀāȀ 

�  ఀᔍ܀ⱘᄀ䄀ḚЁⱘĀ　ऀ䄀㕂ā义ЁȀ̀ 㠀䔀᠀

Ā℀⼀ԡ᭄ā19200Ȁབऀఀ᠔⼎Ȁ✊ऀ᠀̀Ā倀

㑻ā᠀䨀Ȁ 

�  Ѐᔍ܀ⱘᄀ䄀ḚЁ䔀᠀　ऀऀЎ COM1ĀᰀᬀЀ

ऀ⤀Ȁ݊̀᠀㤀ऩЁᰒ⼎ȀCOM1ȅ匀⨀ЁȀĀ䔀

ᬀོȄ✊䔀᠀ COM1Ā 

�  ̀ℹℹ☀܀Ā⹂䅸ā᠀䨀Ȁ܀　ऀ䄀㕂ᅠᜀĀऀЀ

᠀̀䴶ⱘℹ偸ݡᴀⰀ̀ఀЁ Prolific USB-to-serial 

Bridge 　ऀᰃऀጀ㐀ᬍЎ COM1 њĀབᵰ䔀≵ᰀȀ

ऀЀ䜀ᬀਃࡼ⬉㘀ЀᅠᜀĀ 

㜀ℸȀܼ 䘀ⱘ䄀㕂ጀ԰ጀ㐀ᅠᜀĀՓ⨀ᬀᔀ乏∀ᘀȀ

བᵰ　䄀ᴀЁᰀ฀̀ USB ᑣ⼀ࡼᠡ᠔ᤀⱘ䙷̀ᅝ㸀њ偅܀ᰀऀ܀ं Ș᐀ЀՓ⨀ᬀгऀ㘀ᤀ䔀̀

ं݊ᅗ USB ऀᬀᬜĀ 

ℷ⹂ⱘ᥹㐀ᰃȀ　䄀ᴀ⬉㘀ȀUSB ं�� 䕀᥹㐀ⱘ USB 　� 䕀᥹㐀ⱘІऀ　ȇ䀀ऀȀ�̀

⨀䔀Ԁ㐀ⱘ℀ऀ��̀⨀䔀Ԁ㐀ⱘ݀ऀ��⌟䄀Ѐȡऀ ȀĀ 

ᄀѢ WJB-702 ㄝൟऀⱘ⌟䄀Ѐ˨辶Ԁࠡᔀ乏᠀̀Ā฀᥹ PCā᠀䨀ȅ匀݊䔀ܹ䔀Ԁ⠀ᔀġ㜀⹂᥹

㐀ऀȀఀ⬉㘀Ёᠧ᐀⌟䄀ἀഫ䕃ЀȀ᠀̀Ā᐀ༀā䬂ऀȀेऀऀ⤀⌟䄀Ѐⱘ⬉⌕᐀䌀᠀⼎♃ЀȀ䄀ᬀ䔀

ԀᜀࡳĀ 
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䰘ᔩ䰘ᔩ䰘ᔩ䰘ᔩ 2ȀȀȀȀ  ᤀ᥹ᤀ᥹ᤀ᥹ᤀ᥹ U ⰀⰀⰀⰀㄝ䄀฀ᬀ䄀฀ㄝ䄀฀ᬀ䄀฀ㄝ䄀฀ᬀ䄀฀ㄝ䄀฀ᬀ䄀฀偅ࡼ偅ࡼ偅ࡼ偅ࡼᅝ㸀ᅝ㸀ᅝ㸀ᅝ㸀ᬀ∀ᬀ∀ᬀ∀ᬀ∀ 

(  ᄀUⰀᤀܹ⌟䄀ЀⱘUSBऀ ЁȀ㸀㕂ጀ᥻ᴎ㈀㐀Ѐ㜀ࡼḀ⌟ࠄᙼⱘUⰀ䄀฀ⱘᄬఀᑊ̀ᔍ܀ᡒᬀࠄⱘ

⹀Ѐ䄀฀ⱘ⬏䴶ș⼎ᡒᬀ̀̀ࠄⱘ USB᥹ऀ䄀฀ħ਀ऀऩ̀̀܀ℹĀ 

(  ᰒ⼎⌀ᬀࡴ⹀Ѐऀᄀ˨辶ᅮᤀ㈀䄀฀ⱘᰀᬀ偅ࡼ⼀ᑣ(᥼㤤)ȧ਀ऀऩ̀̀܀ℹĀ 

(  ఀᤀ㈀ᄀ䄀ḚЁ䔀ᅮ᠀ᅮԡ㕂Ȁऩ܀ ⌣㼀 䬂ȀᡒࠄWin98SE 䔀⨀USBĀMP3偅ࡼ ᠔ఀԡ㕂Ȁ䄀ԡ

㕂䌀ᕘЎE:\Win98SE䔀⨀USBĀMP3偅ࡼ ȧ਀ऀऩ̀̀܀ℹĀ 

(  ᅝ㸀⼀ᑣᰒ⼎ᙼ䔀ᅮⱘ偅ࡼ⼀ᑣȧ਀ऀऩ̀̀܀ℹĀ 

(  Windows ᐀ༀᅝ㸀偅ࡼ⼀ᑣȔ䨀ᰒ⼎̀̀䔀ᑺᴵȑ怀ᜀऩ܀ᅠᜀĀ 

(  བᵰᅝ㸀ᬀᔍ܀䰀㽕Windows㈀㐀ᅝ㸀⼀ᑣⱘᄀ䄀Ḛȇ䔀 ऀ⍜ ेऀĀ 

(  ᅝ㸀ᅠ℀ऀȌ ᜀⱘ⬉㘀 ЁᄀЀⰀࠄᅝ㸀དⱘUⰀ偅఼ࡼⰀ　ȡ㠀ᬀेऀՓ⨀䄀UⰀњĀ 

(  ݊ᅗUSB᥹ऀ䄀฀(བUSB᥹ऀᠧॄᴎㄝ)偅ࡼ⼀ᑣⱘᅝ㸀ᬀ∀ᰃȀ݊ఀܜᅗ⬉㘀̀ᄀ݊偅ࡼ⼀ᑣ᭛Ѐ

᠀䔀USBⰀݙȀݡ฀ࠊ䔀⌟䄀Ѐ㈀㐀ⱘᴀ̀᭛Ѐ།ЁĀᄀ䰀ᅝ㸀ⱘUSB䄀฀ᤀܹ㸀㕂ⱘUSBऀ ЁȀ

䔀㸠Ⰰ᥹ᅝ㸀ᜀ᠀ᅮ䄀Ⰰᔩ԰Ў偅ࡼ⼀ᑣⰀᔩ᠀Ѐ̀ℹ偸ᅝ㸀Ā 

�

䰘ᔩ䰘ᔩ䰘ᔩ䰘ᔩ 3ȀȀȀȀ  ऀ⼀㐀⬉఼ⱘ䄀偠ᬀ∀ऀ⼀㐀⬉఼ⱘ䄀偠ᬀ∀ऀ⼀㐀⬉఼ⱘ䄀偠ᬀ∀ऀ⼀㐀⬉఼ⱘ䄀偠ᬀ∀ 

1ĀĀĀĀѸ⌕⬉य़Ѹ⌕⬉य़Ѹ⌕⬉य़Ѹ⌕⬉य़ȀȀȀȀ⬉⌕⬉⌕⬉⌕⬉⌕ȀȀȀȀऀᬀ䰤⬉⌕㐫ऀ఼ᷩ꺌怀ऀᬀ䰤⬉⌕㐫ऀ఼ᷩ꺌怀ऀᬀ䰤⬉⌕㐫ऀ఼ᷩ꺌怀ऀᬀ䰤⬉⌕㐫ऀ఼ᷩ꺌怀 

ఀѸ⌕䄀偠ЁȀUaȗ UabȀȀIa 䄀ᅮЎᴀ̀ؐ܀˨辯㕂ℹ䭓Ș ▲ Ā ▼ 䬂ᜀᬀᬀࡼ䨀Ȅ稀ऀ

⨀㜀ࡼ䄀偠ᬀ᐀Ȁ܀ࡴ⬉य़ȫऀ⌕Ȁ⌟䜀⬉य़ȫऀ⌕ȉᬀ䰤⬉⌕㐀⬉఼ⱘࡼ԰ؐ੠䔀ఀؐऀࡼ԰ᬀ䬀

੠䔀ఀᬀ䬀˨辯甀ㅫ䔀ఀ㈀᭄ăఀЎ LL-12A 䔀⬉⌕㐀⬉఼ⱘ᥹㐀ఀĀ 

2ĀĀĀĀⰀ⌕⬉य़Ⰰ⌕⬉य़Ⰰ⌕⬉य़Ⰰ⌕⬉य़ȀȀȀȀ⬉⌕㐫ऀ఼ᷩ꺌怀⬉⌕㐫ऀ఼ᷩ꺌怀⬉⌕㐫ऀ఼ᷩ꺌怀⬉⌕㐫ऀ఼ᷩ꺌怀 

ఀⰀ⌕䄀偠ЁȀUaȗ UabȀȀIa 䄀ᅮЎᴀ̀ؐ܀˨辯㕂ℹ䭓Ș ▲ Ā ▼ 䬂ᜀᬀᬀࡼ䨀Ȅ稀ऀ

⨀㜀ࡼ䄀偠ᬀ᐀Ȉ琀܀⬉य़ȫऀ⌕ȣἀ䜀⬉य़ȫऀ⌕㐀⬉఼ⱘࡼ԰ؐ੠䔀ఀؐऀࡼ԰ᬀ䬀੠䔀ఀᬀ䬀Ȁ

䅵ㅫ䔀ఀ㈀᭄Ā 
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3ĀĀĀĀᬀ䬴⬉఼ᴀ偠ᬀ䬴⬉఼ᴀ偠ᬀ䬴⬉఼ᴀ偠ᬀ䬴⬉఼ᴀ偠  

⨀᠟ࡼ䄀偠ᬀ᐀Ȁ᠀Ⰰ⌕ᜀѸ⌕⬉य़㐀⬉఼ⱘ䄀偠ᬀ∀⌟ࡼ܀԰ؐĀ䔀ఀؐ੠ࡼ԰ᬀ䬀Ā䔀ఀᬀ䬀Ā 

4ĀĀĀĀࡳ⥛㐀⬉఼ᴀ偠ࡳ⥛㐀⬉఼ᴀ偠ࡳ⥛㐀⬉఼ᴀ偠ࡳ⥛㐀⬉఼ᴀ偠 

Ȁ1Ȁ ࡳ⥛ᬀऀ㐀⬉఼ࡼ԰ऎ੠♉ᬣ㼀ⱘ⌟䜀 

Ā䰏ᡫ䄀偠ЁȀ䄀ᅮ⥛ࡳఀ UabĀIa Ў乱ᅮؐȀ䄀㕂 UabⰀ㼀ℹ䭓Ȁ܀ࡴ⬉य़Ⰰԡ㼀ȉ⨀㜀ࡼ䄀

偠ᬀ᐀ȀȀ⌟ࡼ܀԰ऎ̀䔀䔀⬠㼀 φ1Āφ2ȇ♉ᬣ㼀 φLMȀ Ȁφ1Ȁφ2ȀĀ 

Ȁ2Ȁ ᰀᄀࡼ԰ࡳ⥛ⱘ⌟䜀 

ᄀ㼀ᑺ䄀㕂ఀ♉ᬣ㼀 φLM˨辯ᅮ Iaȗ UabȀЎ乱ᅮؐĀUabȗ IaȀЎ䰀Ā 

 

䄀㕂 UabȀᜀ IaȬ堀ℹ䭓Ȏ爀ࡴ⬉य़ȗ⬉⌕ ȀĀ⌟܀ᰀᄀࡼ԰ࡳ⥛ď嘀̀ఀ᠔⼎Ā                                                                  

Ȁ3Ȁ ┰ࡼ䄀偠 

⬉⌕ఀ䌀᐀䌀Ȁ䄀㕂 Uab 䰸⬉य़Ȁ㐀⬉఼㼀☀̀ᑨᰀⴀ܀ᜀ̀ࡴ✊Ў䰀Āℹ䭓Ў乱ᅮ⬉य़Ȁさؐ܀

䬀᥹䔀⤀䈵Ā 

⬉य़ఀ䌀㐀 20  ⬉䰏ⴀ䌀Ȁ䄀㕂 Ia ؐ܀Ў䰀Āℹ䭓Ў᭄Ԁ乱ᅮ⬉⌕Ȁさ✊̀ࡴᜀ܀䰸⬉⌕Ȁ㐀⬉

఼㼀☀̀ᑨᰀⴀ䬀᥹䔀⤀䈵Ā 

Ȁ4Ȁ 䄀ᔀ԰⨀Ḁ偠 

ఀ♉ᬣ㼀̀䄀㕂 Ia Ў 0.5 Ԁ੠᭄Ԁ乱ᅮ⬉⌕ᬀȀUab ⬅ 100V さ䰡㜀䰀Ȁ㐀⬉఼ᑨऀ䴴ࡼ԰Ȁ䄀ᬀ

䄀ᔀ԰⨀㡃དĀ 

5ĀĀĀĀ䰏ᡫ㐀⬉఼ᴀ偠䰏ᡫ㐀⬉఼ᴀ偠䰏ᡫ㐀⬉఼ᴀ偠䰏ᡫ㐀⬉఼ᴀ偠 

Ȁ1Ȁ 䰏ᡫ㐀⬉఼♉ᬣ㼀੠ᭈᅮ䰏ᡫⱘ⌟䜀 

Ǩ芔ༀᡫ䄀偠Ё˨辯ᅮ⥛ࡳఀ Ia Ў 5A(ᜀ 1A)ȀUab Ў 0.7 Ԁᭈᅮ䰏ᡫᄀᑨⱘ⬉य़Ȉ琀܀⬉य़Ⰰԡ㼀

ȉ⨀㜀ࡼ䄀偠ᬀ᐀ Ȁ,⌟ࡼ܀԰ऎ̀䔀ⱘ䔀⬠㼀�1Ā 2ȇ♉ᬣ㼀 �LMȀ Ȁ 1Ȁ 2ȀĀ 

ᄀⰀ㼀䄀Ў�LMȄ倀㜀Ԣᬍऀ⬉य़㜀㐀⬉఼ࡼ԰ ȕ欀ࡼ܀԰⬉य़ UDZȞഀ᥂ ZSETȀUDZȀȀȀ䅵

ㅫᭈᅮ䰏ᡫ ZSETĀ 

Ȁ2Ȁ ㈀ጀ⬉⌕ᰀ㐀ⱘ⌟䜀 



                                                                  YTC702ᔀᴎ㐀⬉Ԁᡸ⌟䄀Ѐ䄀ᬀк 

 87

ఀᅮ⬉य़̀⬉⌕П䬀ⱘ㼀ᑺЎ�LM˨辶 ᬍऀ⬉⌕ IabȌ℀̀⬉⌕ᬀ܀ࡴ⬉य़ Uabȉ⨀㜀ᬀࡼ

ᐂȀ  ㈀ጀ⬉⌕ᰀ㐀 Z=f(I) Ā܀　԰ؐȅࡼ܀⌟

Ȁ3Ȁ Ā匀ଘā⤀䈵 

⬉⌕ఀ䌀᐀䌀Ȁ䄀㕂 Uab ੠ℹ䭓ഛЎ乱ᅮ⬉य़Ȁ⬉य़⬅乱ᅮさ䰡㜀䰀Ȁ㐀⬉఼㼀☀̀ᑨᰀ䬀ऀؐ܀

⤀䈵ę礀㐀བ̀ఀ᠔⼎Ȁ  

6ĀĀĀĀऀℹḀᴀ㐫ऀ఼ᷩ꺌怀ऀℹḀᴀ㐫ऀ఼ᷩ꺌怀ऀℹḀᴀ㐫ऀ఼ᷩ꺌怀ऀℹḀᴀ㐫ऀ఼ᷩ꺌怀 

Ȁ1ȃ㐀ఀᵕᔀ݇㈀Ḁᴀ  

ఀѸ⌕䄀偠ЁȀ䄀ᅮ UaĀUc 䕧܀乱ᅮ⬉य़᥹ܹ̀㐀ఀȀ㐀⬉఼̀ࡼ԰ȀԚᬀ᐀Ѐ̀㐀ఀ㐀⬉఼े

԰˨辯ᬀࡼ 2Ā6 Ўऀᵕᔀ　ᄤȉ܀ 2Ā4 Ўऀᵕᔀ　ᄤĀ 

Ȁ2Ȉ簀԰㼀ᑺⱘ⌟䜀  

䄀㡖དᵕᔀ　ᄤ˨辯ᅮ UaĀUc Ў乱ᅮ⬉य़țഀऀ̀⬉य़П䬀ⱘ㼀ᑺȣἀࡼ܀԰ؐ੠䔀ఀؐĀ 

Ȁ3Ȉ簀԰Ǩ芊ఀ⬉य़ⱘ⌟䜀 

䄀ᅮ̀̀㐀ఀ⬉य़Ў䰀Ȁऀ̀㐀ఀ⬉य़⬅䰀䔀ℹ๲ࡴȉ⨀㜀ࡼ䄀偠ᬀ᐀ Ȁ⌟ࡼ܀԰⬉य़Ȁݡ䔀ℹ

 ḋ䄀偠ę礀㐀བ̀ఀ᠔⼎Ȁऀخݡ䔀ఀ⬉य़Ą砀ᤶ㐀ఀ܀ᄀ⬉य़ȣἀ܀

 

 

 

 

 

 

 

7ĀĀĀĀԢ਼㐀⬉఼ᴀ偠Ԣ਼㐀⬉఼ᴀ偠Ԣ਼㐀⬉఼ᴀ偠Ԣ਼㐀⬉఼ᴀ偠 

ఀ倀Ԣ਼䄀偠Ё˨辯ᅮ⬉य़īऀ⌕Ў乱ᅮؐ˨辯㕂乥⥛ؐ܀Ęἀऀࡼ乥ℹ䭓ؐ˨辶ℹ܀ᄀ乥⥛Ȁ⌟

 䔀ఀ乥⥛ؐ੠䔀ఀᬀ䬀Ā܀乥⥛ȣἀࡴ԰ᬀ䬀ȇ愀䔀ℹ๲ࡼ԰乥⥛ؐ੠ࡼԢ਼܀

ᄀऀ乥ᬀ᐀ᬍЎ㜀ऀࡼ乥Ȁ䄀㕂㜀ऀࡼ乥ℹ䭓∆fȀ∆t ؐЎᭈᅮؐȀ܀ᄀ乥⥛Ȁ㐀⬉఼ᑨ̀ࡼ԰Ȁ䔀

㐀᭄ 䄀偠ഛᑨऀ䴴̀ࡼ԰Ā 
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8ĀĀĀĀ䜀২몃㐀⬉఼ᴀ偠䜀২몃㐀⬉఼ᴀ偠䜀২몃㐀⬉఼ᴀ偠䜀২몃㐀⬉఼ᴀ偠 

Ȁ1ț∀̀ ȀȀ䔀⨀Ѣ PC ᴎ䕃Ѐᨀ԰Ȁ 

ఀ Ⰰ ⌕ 䄀

偠ЁȀ⨀᠟ࡼ䄀

偠 ᬀ ᐀ ȀȀȀȀ 䄀 㕂 

Ia ЎЁ䬀㐀⬉

఼ Ԁ ᠀ ⬉ ⌕ Ȁ

Uab Ў  220V

Ȁ Ua Ў Ȁ

110VȀUb ЎȀ

110Vȅ　⬉ᄀܙ⬉⬉य़ȀUc ЎȀ110VĘ̀ Ā⹂䅸āȁ�ༀ ā䕧܀ 220V ⬉य़Ā 

ㄝᕙ 15Ȁ25 ⼀䜀ऀ䬀⬉ᄀܙ⬉ܙ␀ĀԀऀ♃ЀऀȀᄀ Uc ⬉य़ؐᬍЎȀ110VȌ䕧܀⠀ᔀЁ Ȁ吀

ᴀ☀܀ Uc ᭄ؐḚȀⰀ᥹䕧ܹȀ110Ȁ᠀ఀ䔺䬂ȀȀेఀ㄀ 7 　ᬀࡴਃࡼ⬉य़Ѐਃࡼ䜀ऀ䬀Ȁ䜀ऀ䬀ਃ

 ԰ᬀ䬀Āࡼ܀⌟԰ȉ䜀ऀࡼ☀ș礀ࠄȱᴀᕙ䜀ऀ䬀ᬀ䬀ऀࡼ

∀ᘀȀ㠀䜀ऀ䬀㘀ܙ⬉Ԛ̀㘀ࡼ԰Ȁ䄀ḀᴀԀ᠀⬉⌕ᰃऀᰀ䕧܀Āఀܙ⬉ᰀ䬀Ȁ⬉⌕䕧ఀ܀䌀ᰃᬀ

᐀ⱘȘ᐀Ѐ⌟䄀Ѐⱘ⬉⌕䕧܀᐀䌀᠀⼎♃Ѐĕ✀䜀ऀ䬀ࡼ԰ᬀȣἀ䄀Ѐⱘ⬉⌕䕧܀᐀䌀᠀⼎♃ᑨ❘♁Ā 

Ȁ2ț∀Ѡ ȀȀ䔀⨀Ѣ 581 ൟऩᴎᨀ԰Ȁ 

ఀⰀ⌕䄀偠ЁȀ⨀᠟ࡼ䄀偠ᬀ᐀ȀȀȀȀ䄀㕂 IA ЎЁ䬀㐀⬉఼Ԁ᠀⬉⌕ȀUAB Ў 220VȀUA ЎȀ110VȀ

UB ЎȀ110VȀ԰⬉ᄀܙ⬉⬉य़Ȁ݇䬀᠔ᰀⱘऀࠀᴀᔀĀ᠀̀Ā⹂䅸āȀĀ᐀ༀā䕧܀ 220V ⬉य़Āㄝ

ᕙ 15Ȁ25 ⼀䜀ऀ䬀⬉ᄀܙ⬉ܙ␀ĀԀऀ♃ЀऀȀ᠀̀⌟䄀Ѐ䴶ᵓ̀ⱘĀĀāᜀĀͩāȀᜀᬀ䕀̀̀⌟

䄀Ѐ఼ⱘᬀ䨀ĀℸᬀȀ᐀܀ 2 䬀ऀȀUB 䔀䔀᐀܀ 2 㐀 7 ऀ　ᄤ110-̀ࡴV ⬉य़ȀЀ㔀ਃࡼ䜀ऀ䬀Āᕙ

䜀ऀ䬀ᬀ䬀ࠄș礀☀ࡼ԰ȉ䜀ऀ⌟ࡼ܀԰ᬀ䬀Ā 

 

9ĀĀĀĀጀࡼ㐀⬉఼ᴀ偠ጀࡼ㐀⬉఼ᴀ偠ጀࡼ㐀⬉఼ᴀ偠ጀࡼ㐀⬉఼ᴀ偠 

Ȁ1Ȭ⌕ࡽ⸀⡍ᔀⱘ⌟䜀  

ఀጀࡼ䄀偠ЁȀࡼࠊ⬉⌕ Izd 䄀ᅮЎⰀ⌕⬉⌕Ȁ䔀 ᬍऀ Izd ؐȀఀ℀̀ࡼ܀ࡴᬀ⌕⬉⸀ࡽ԰⬉

⌕ Idzȉ⨀㜀ࡼ䄀偠ᬀ᐀ ȀȀ⌟ࡼ܀԰⬉⌕ IDZȴࡼࠊࠊ⡍ᔀᰀ㐀 Ā 

Ȁ2ȡ⥛ࡼࠊ⡍ᔀⱘ⌟䜀  

ࡼ܀⌟԰⬉⌕ IdzȀࡼ܀ࡴᬀ⌕⬉ࡼࠊ̀℀Izd 䄀ᅮЎഀ∀⬉⌕Ȁ䔀 ᬍऀ Izd ؐȀఀ ⌕⬉ࡼࠊ
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԰⬉⌕ IDZȴࡼࠊࠊ⡍ᔀᰀ㐀 Ā 

 

 

 

 

 

 

 

 

 

 

 

 

యఀయఀయఀయఀ DCDkkkk2ďďďďAĐĐĐĐ฀ЕՎ܀Ԩ୶฀ЕՎ܀Ԩ୶฀ЕՎ܀Ԩ୶฀ЕՎ܀Ԩ୶ēēēēୣఀིࠄ฀ఢ฀ୣఀིࠄ฀ఢ฀ୣఀིࠄ฀ఢ฀ୣఀིࠄ฀ఢ฀ġġġġIAkkkkkkkk7ēēēēIBkkkkkkkk9ēēēēINkkkkkkkk1ēēēēࠀదࠀదࠀదࠀద Akkkkkkkk10ēēēē

Ԩ୶ԅ܀Ԩ୶ԅ܀Ԩ୶ԅ܀Ԩ୶ԅ܀ద٤٫ժ+COMkkkkkkkk12ēēēēࠀద٤٫ժࠀద٤٫ժࠀద٤٫ժࠀ 3 ؀؀؀؀ 5ēēēē6 ؀؀؀؀ 8 Ԁ̀իࠀ܀ࠄԀ̀իࠀ܀ࠄԀ̀իࠀ܀ࠄԀ̀իࠀ܀ࠄdddd 

Ȁ3Ȅ怀 䄀∀ࡼࠊ⡍ᔀⱘ⌟䜀 

⌕⬉ࡼࠊ Izd 䄀ᅮЎѠ 䄀∀⬉⌕˨辶 ᬍऀ Izd ؐȌ℀̀ࡼ܀ࡴᬀ⌕⬉ࡼࠊ԰⬉⌕  Idzȣἀ܀

⌕⬉԰ࡼ IDZȴࠊѠ 䄀∀ࡼࠊ⡍ᔀᰀ㐀 Ā 

Ȁ4˨螥 䄀∀ࡼࠊ⡍ᔀⱘ⌟䜀 

ఀጀࡼ䄀∀䄀偠ЁȀࡼࠊ⬉⌕ Izd 䄀ᅮЎऀ 䄀∀ऀࡴ⬉⌕Ȁ䔀 ᬍऀ Izd ⱘᴀ 䄀∀ؐȀ⌟܀

⌕⬉԰ࡼ IDZĀ 

 

       


