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Ϛȳ цӭᾼ 

֮ ​ ῈиӁЛᶁП Ȳ Ѭ ᾼᵓӣȲяẔ

⁮ ֮ ḆҒὙ ȷṼ ӱȲ⁮ ֮ ░Ѭ П ​ ѩ

ẂⱢ 9ѩ 1Ȳ ЄȴҫṼ Ѭᵓ ḳ Ṯ ᶾМїדּ

(NCDR) ὨȲ֯ԓ ϯȲӖ ד129~110 ֮

​ ɦ ░ȳ░ ░ɧП Ȳ ӱӑẃ⁮ ֮ Ѭ

ᵓӣ Ḇ П╚ ȴ 

Ṽ Ѭᵓ ד106 3ѣɦ ⁮ Ѭ Ӑ

Ɏ װ1 ɏɧȲ ⁮֮   ᴖṕЬצѬ П ḖȲ╝ ⁮

ԝⱢֵаоѬ Ѡ ПϚȷ∟ὑ1075דѣɦ ứẁ

Ѭ ᴩ Ѡ ɧМȲ ɦ ȳ ☼ȳ ⇔ȳ ɧ ҳЄḂ

ȲẃҒ ḟӭ› Х Ɏ Ѭȳ ȳ Ё֮ȳ ϢИȳ

ϢϩɏП Ѭ ȷҔ╗ѿ оѬ ȳԛӢѬȳ ѬцϢЏ ᾼẁѬ

ϩⱢѻ Ԓ Ѡ Ȳ Ԇ☼ѬцṮḳѬУⱢ Ѡ ȴ 

⁮ ◕‍ ứẁѬ Пѻ Ѡ Ȳ ᴕ

ῺדẃЄ₤Ѭ ╟ ѡ ᵺ ȲҒϱԓ Пכ ₤

Ḃ Б ṿѬ ẁ Ṇ ắẞὙ Ȳ֪ױ ҵ Ȳᵓӣ

Лắ ֪ П Ѭ оᶾ ⱢѬ ᾼҠᴩѠ ПϚȴ֪

נȲᵛױ ᴩׁשṅ Ȳṳ еӖ ᾼ Ȳ ֮Ӗ ц ї

ד ṓц∂ Ȳ Ҡ Ԓ҉и Ȳὑ֥ цӇ ẁḆҒ

Ҡ ѹҠᴩПѬ Ѡ ȴ 

ϡȳ Ӑ иέ 

(Ϛ) ￼ ᾓ 

⁮ Ѭ о ◕ ᵿᴯὑ ⁮Ӏ ȲỂ ѻ

Ҕ╗‌ ( ȳ ṭ)ȳ Ḙ (ӂḘȳ Ḙṭ)ȳ҅щἈ

( Ѝṭ)ếᴫ (ᴫ ṭ) 4 Ȳӣ֮ 12еפּ Ȳѻ Џ Ҕ
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╗ Ѭ о ȳậѬц Ѭ Џ ȷậ Ѭ ᴞ ᾘ╠צ

֣ᴫӁ Ϥ Ȳ Џ Ӂ ṓ 1ȴ ֮ѿ ♄

Ɫѻȷ ҵӻ ѿὧ ү61ʉ ц⁮ ⁮26 Ɫѻȴ 

ᵿỂ צ ’ Ѭ (ὧӰӁ ᾘ цϡЧ ᾘ

)ȲṼ Ὼ5דП Ὠ(1022דѣᴟ1074דѣ) ӱȲЄ

֥ϛ Ѭ Ѭ Ȳ Ѭ Юὑ22.5~35.3 psuПפּ⇔ ȷ

ҫṼ ד104~103 ᴩП Ӣ ▲ ὨȲ ᾬἤц ᾬἤ

ӢᾬȳἉ ᾬ иꞋⱢϚ ᾬ Ȳ נּ ẞ ᾬ ἨӢ Ṇȴ 

иȲ ⁮ ◕ ᵿП ậ Ѭ Џ

ᴯὑ ⁮Ӏ⁮ ӣ Ȳӭ› ֮ Ѡ

ѿ☼ẛה цὈ ⱢЄỨȴ 

 
ẃ ȸӐ ȴ 

1 ⁮ ѻ а ӱ  

(ϡ) ᵂ ᶾ иέ 

Ṽ GWI DesalData ȲῺדẃ Ѭ оᶾ ѿ

ᾎɎreverse osmosis, ROɏⱢѻ☼Ȳӭ›ּכ6צפᾼ о

ӣȲѹѩ ד ȴӦὑ Ѭ оѻ Ӑ֯ὑכ ṿӣȲ╝

1

2

UF( )+RO( )

2 55.4 CMD

1900mm 2 

36%

4.25 /1

2 35.4 CMD

1500mm 2
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ᶾ сⱢ ᾓ ȲҔ╗ѿᴥԝIDE TechnologiesϩМ

їṆ ȲѿᴥԝPDP ן֫ Ȳ ☺ADP

ᾼ ∕ ה ᵂ ȲꞋҠ Ɫ ⁮ ᴕȴ 

(Ϯ) Ѭ Ὅ έ 

ᴕѡӐḤ Ṗ ц ☺ꜗ   Ȳ

ὍЀỂ Ѭ цӢ ṳ оȲ ӱ Ѭ Ὅṳӑ

◦ цӢ Лᵓכ ȴ 

Ӑ ד107~106 е Ϛ ▲ Ὠ ӱȲ ὍЀỂ

֢ Ѭῶ ֯פּ⇔ 33.2~34.3psuП ȲἉ ֯פּ⇔

33.3~34.5psuП Ȳ ҟ ▲ Ὠ ЛЄȲѹꞋ֯ᴞ ￼

П вȲ ӱֵד ∟ṳ ⇔ ȷҫṼ ᴟד101

ד106 Ӣ ▲ Ὠ ӱȲ ὍЀỂ Ἁ Ӣᾬȳ ᾬц ᾬ

ἤ ӢᾬȳⱵ ȳ ȳҁ ц Ӣᾬ Ὑ Ȳ

ӱ Ὅ Ѭṳӑ цӢ צ ȴ 

Ϯȳ цᵓ έ 

(Ϛ)ẁѬ иέ 

⁮ ӭ›֯ẁѬ цẁѬѠה Ẓ ◕иᵑẁ е

Ԛ ѬɎ Ϥ ɏц⁮ּדӣѬȲṳѿẆϤМ Ғ Ѭ Ȳ∟

ԛׁש ᴟ⁮ּדἨ╥Ә Ѭ Ɫ Ѡ ȴ 

֯ Ѡה иȲṼЏ ὑӖ 02ѣ13ѡẗӱȲᴕד101

∟ …Ӧ╜ἈќҀ ӣậ о∟ ѬȲЛ ӣ‚ ᾎȲ∂

ᾎ 9 ц ד34 ứȲṼ ᾎ Ѭ о

ד ∂ц ᵂ ȴ ⁮ Ѭ о Ϛ ◕֪ẁѬ

ⱢеԚ ѬȲӭ› ╜Ἀ ᾎѠהȲӦ╜Ἀ ц

∂ ЏᵂȲ∟ ᵂц ⁄ӦẁѬṶ ȴ 

ѬכӐиέ иȲѿד Ѭ 3,600ӴѠеѐ ϯȲ

ᴷ ⁮ иᵑ ӣе е ( Ҕ)ȳе Ӗ (BOT)ȳ

е Ӗ (BOO)ȳе Ӗ צ) BTO)цӖ ᷾ ╜Ἀ Ѭ( ᾬ
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) ᷾ Ѡה ᴩ иέȲиέ Ὠ ѬכӐЮὑ28.65~31.37

а/ӴѠеѐП (∂ 15.04а/ӴѠеѐП~12.52֯פӐּכ Ȳ

ᵂ ֯פӐּכ 16.13~16.33а/ӴѠеѐП )̢ ᴖṕȲ

◕ ѬᾼכӐЬ ὑᴞẃѬ Ȳ֯ ∂ Ӑכ иӭ› Ӧ╜

Ἀ Ȳ ᵂ Ӑכ ◕ᴞẃѬ ⁄ ∟ Ầ ȴ 

(ϡ)ắ ῏ (Ἠ֫ ) ֥ ἤП  

ὑɦắ ῏Ҁ ȳắ ῏ ɧ ⁄Ȳӑẃ ⁮ ∂

◕Ȳֽ ᵿỂ Ἠ כ Ȳ Ӗ ắ

Сѿ ȴ֯ иȲṼ Ὲ ₇ ȳ ֪І

ᴷ ὨȲ ᵿ ὑỂ Ȳ֪ ױ ȷ

ὑ ᴕ Ȳ Б цӐ ֮Ѡ

ṓȲ ⇔ ד х ╟ȴ 

֯ иȲ ⁮ ⁮כ ӣ

ṿӣắẞ Ȳ֪ ױ Ṽ ᾎц в ᴩד

ȴṼӭ› έ ὨȲ Ὅ Ѭ ὑ Ѭ цӢ П

ЊȲ ậ Ѭ ╟ ὑ Ӗ ᵂ П Є(ѿ☼

ẛ ᵂ Ɫѻ)Ȳ֪ ױ ᴕӭ› Ỵ ϩ П Ầ Ȳ

ѿ 2еṭᵂⱢ Ȳṳѿ╟Џ цד2

‹ӭ)ד10 ד ) ᴩ Ȳ   Ɫפּ

4,600аȲӑẃ Ṽ ׀ ц Ϣ

Ầ Ὠ ᴩ  ᾼ ȴ  

(Ϯ) ậѬѬ ’ ПҠᴩἤ  

Ṽ ӭ› ￼ ▲цד иέ ὨȲ ⁮ Ὼ

Ѭ ԈỮṾȲЛ Ѭ₇ Ȳ╝ Ѭ ’ П

йἤȷҫ вӭ›Ѭ ’ …ѿ ứѬ ╟П Ѭ

Ɫ ȲỮ ◦Ѭ ’ П ẂȲѹ ⁮ П

ậѬЀᴯὑ Ȳ Ѭ ὍῈ Ѭ (ẓדФ☼ ἤ )Ȳ╝

דṅцשׁ ᴯ ҠȲỞҠ ебП’ ц
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ứ ạ ╟ȲԛҒϱד ╟ц▲ ᴯ иЏ Ȳ֯

ϱṳЛ ὔ ȴ έ ὨȲ ⁮ ◕ ậѬ

Ѭ ’ й Ḗѹ ЛҠᴩȴ 

(ҳ) ( ) ֥П  

ᴕ ҵ ֥ ẂȲֵ…ѿ ᵓӣПѠהȲẂ

ֽ ☺ꜗ Ѭ о … Ӧן ѠהȲ ṿӣᴯὑ ҖѠּפ

260еṭ ᾼ Emu Downsϩ Ἤ ҏП ɎẆϤ ֮

ϩ Ṇ ∟ṿӣɏȷҫҵ ☺⁮Ѡ Ѭ о ⁄… Ӧ ԛӢ

ɎRenewable energy certificates, RECsɏ ᵓӣGreenough 

Riverы цMumbidaϩ ẁП ȴ 

֯ вѿ Ɫ ẂȲ е֮ Мёцצ╠ ᴫ ϩṆ

е Ϛц ϡ ӣ Ḗ П …ֽ 2Ȳ Ὠ ӱ

֯4~9ѣ ϩ ṳ ᾎẁ ӣ Ḗȴ 

 

2 е֮ צ╠ ϩ ӣ ḖП … 

ᶾ ϱȲ ắ щ Ȳ ẁ ϱ Л ứȲẓצ

ἤếᾌ ἤȲ֪ױ Ѭ ֥ϱȲ ᾿ ᵓӣȲ

᾿ ẁ ѬȲ Ѭ כ Ȳ ṿ Ѭ

ắẞ Ȳ ᴖ כ ҏѬѬ ЛṾП ᶮȴ 

ϱἬ Ȳ ֥ПҠᴩἤȲ֯ ϱ

᾿ ֥П ẂϷֵⱢ ἨẆϤ ṿӣȲ֪ ᴥ צ

Л ứẁ ᾎ᾿ ẁ ӣљ П ἤȲҫӦὑ ӭ›Ữ
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ὑ ◕Ȳ╝ вҵ ◕ѿẆϤ צ ẁ ӣљ Ɫѻȴ 

Эד▲ ȲϠ ү ы ԏ Х П ⁮ ᵿӔᴯὑӐ

 ῺȲ3 ᵿ 216е Ȳ 150ˮפּ Ȳ

Єὑ ⁮ ӣ ḖȲѹ Ӑ 1.2еṭȲפּ ԏ

Ϥ ῺП ἬȲẆϤ ֮ Ṇ Ȳד ὑ᾿ ᵓӣ

ẓצ ứἤȲѹԏ ᴷὑӖ ╝Ȳכ12ѣᶙד108

ẓדФ ֥ПҠ Ȳ Ьѿ ṿӣѠה Ҡᴩȴ 

(Х)ӣ Ἠ Ѭ׆ ἤ ᵂ ᴷ 

Ṽ› ṅשׁ ᵫ ⁮ ӣ ὑ Ѭӣ

П …Ȳ ֵצ П ȷᴕ ֮ Ѭ М֯5ᴟ10

ѣȲᴖӣ ֵⱢ ủ Ѭ Ȳ╝ὑ Ѭ ᵅҏѬ Ҡ ᵍὑ

ӣ Ғӣ ȴ 

ѿ ֮ Б ⱢẂȲṼӐ נּ Ȳ Ѡῶӱ

в о ᾼ Ѭ ȲҠ ֯ ᵂᾼ МRO

ᾼ Ȳ ṿ Ѭ ắẞ Ȳ ᴖ Ѭ Ѭ Л Ȳ֪

֯ױ ᵂϱЬᶦ ѿ ứẁѬⱢѻȴ 

ᴕ ҵ ȲҒ Ҡ ᵂ ἤ ᴖ Ғ ♣

ᾼ ẃ ᵅ ȲἨᵓӣ ϩМї (pressure center 

design)ẃ ẞ ἤ ᵂӭᾼȴױҵȲ ὑ∕ (Standby)Ἠ

(Shutdown)ᾭ ѿ ע Ӽדצ Ẃȴ 

֥ẃ Ȳѿ ἤ ᵂѠהẃ ᵅӣ Пᶾ ȲҠᵂⱢӑ

ẃ ⁮ ᴕȲ ᴕ ȳ Ѭ ȳ ׆

цד ╟(ֽ Ѭᴃᾼ ∂ȳ Ѭ )ȷ֯

ᶾ ѡ ѣ Ȳѿц֢ ᾼ ᶾ Ȳ∂ Ҡ ἵ

ѠהȲѿғ ḖⱢѻ Ȳ֯ ẞ ẁѬП ⁄ϯȲ

Ҡ ᵅ ᵂᶾ ẃ ẞ ᵅכӐПӭᾼȴ 
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(г) ᴷ 

ᴷ Ὠ ᾎạ ȳʒ цῂ ᴩ и

έ Ὠֽ ῶ1Ἤӱȴ 

 

ῶ1 иέ Ὠ 

 

 

иέ  

ᾎạ (ᾎ) ᶾ ( ) ῂ ( ) 

ẁѬ 

 

ṼЏ ὑӖ ד101 02

ѣ 13ѡẗӱȲᴕ ∟ …

Ӧ╜ἈќҀ ӣậ о

∟ ѬȲЛ ӣ‚ ᾎȲ

∂ ᾎ 9

ц 34 ד ứȲṼ

ᾎ Ѭ о

ד ∂ц ᵂ

ȴ 

⁮ ӭ›ѿẒ ◕

иᵑẁ еԚ ѬɎ Ϥ

ɏц⁮ּדӣѬȲȲṳ

ѿẆϤМ Ғ Ѭ

Ȳ∟ ԛׁש

ᴟ⁮ּדἨ╥Ә Ѭ Ɫ

Ѡ ȴ 

Ɫ ᴖṕȲ ◕

ѬᾼכӐЬ ὑᴞẃѬ

Ȳ֯∂ Ӑכ иӭ›

Ӧ╜Ἀ Ȳ ᵂ

Ӑכ ◕ᴞẃѬ

⁄ ∟ Ầ

ȴ 

ắ ῏

(֫

) 

и ד ᾎ ȴ 

иɦ ᾎɧБ

דצ

ạȴ 

⁮ ὑ Ὼ

֮  

иṼ Ѭ

ᴷ ὨȲ Ὅ Ѭ

ὑ Ӣ ц П

ṳЛЄȲ ậ Ѭ

ὑ Ӗ ᵂ

П Ɫ ȴ 

Ȳ֪ױ

ᴩ Ṷừȷ

ὑ ᴕ Ȳ ⇔

ד х ╟ȴ 

иṼɦ

ɧц ᴕӭ› Ỵ

ϩ

ὨȲ פּ  4,600

аȴ 

’

 

ӭ›ᾎ Ữ ɦ ◦’

ɧӔהứ ȴ 

ד ’ Єֵ ὑ

Ӣ ’Ṏ ⁄ Ȳ

Ẃֽ ᾎȳ е ᾎȳ

Ӣ ᾬ’Ṏᾎȳѝо

ᾎц׀’ ԏ

Ẃȼ ד ᾎ МСѿ

ȴ 

Ѭ о ậѬЀᴯὑ

Ȳ ◦ ὑ ὍѬ ‍

⅔ Ὲ Ȳ ֵЄ

ц ứᴶ ạᴩⱢỞ

Ҡ Ѭ ’ ӭᾼṳЛ

ὔȲ вӼ Ẃȴ 

ᵛṿ ṅцשׁ ד

ᴯ Ҡ∟Ҡ еб

П’ ȲЬ ᴕ

ד ╟ц▲ ᴯ

иЏ Ȳ֯

ϱṳЛ ὔ ȴ 

ậѬѬ ’

цẔד ạ ╟Ȳ ὑ

Ể Ӗ ПӢ♄Ҡ

כ и ȷҫṼ

ᾓ ￼ ▲цד

иέ ὨȲ Ѭ

ԈỮṾȲЛ Ѭ₇

ȷ╝ ᴖṕ ◕

ậѬѬ ’ П

й Ḗȴ 
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ῶ1 иέ Ὠ( ) 

 

 

иέ  

ᾎạ (ᾎ) ᶾ ( ) ῂ ( ) 

 

֥ 

ɦԛӢ ẂɧБ

Ὑ Ԓ ԛӢ

ȴ 

Ṽɦ ⁮Ӏᵅ ₨Ӏᴞᾙ

ẂɧȲеԚ ╟П∂

Ϥ​Ѭ ȳы Ἠ

П ἘȲṳ Ԓ

П ₇ȴ 

ᴕ ẁ Ҡ ֯׀

ἤếᾌ ἤȲ

᾿ ẁ ѬȲ

Ѭ כ

Ȳ╝ ד ẂֵⱢ

ṿӣȴ 

ү ы ԏ Х

216е ȲẔ

Ҡ Ṝ ⁮

ӣ ḖȲѹ ⁮

פּ 1.2еṭȲ╝

ẓדФ ֥ПҠ ἤ(

ᵓӣ)ȴ 

ӭ› Ɫ

Ȳ ֽ ֥

ṿӣ Ҡ ẞ Ὠ

ҵȲṳצᵗὑ сӖ

ȴ 

׆

ἤ

ᵂ 

ӭ› ᵂ

Ѡהṳ ᾎ ạȴ 

Ṽ Ϣӣ ἤȲѡ ц

ủⱢӣ ׆ Ȳ

ӣד Ȳ╝Ṽӣ

Ḗ Ӑכ ᴩ ׆ ἤ

ᵂⱢ ע ц Ѭכ

ӐПצ Ѡ ( ҵБצ

ד Ẃ)ȴ 

ц ἤ ᵂᶾ

БⱢ֢ ȲҠ

ӼⱢӑẃӀ ᾨ

ȲҠ Ϥӑẃ ᴕ

ӭȴ 

ֽ ׆֥ ἤ

ᵂᶾ Ȳ Ҡ ᵅ Ѭ

ᵗὑצӐҵȲṳכ сӖ

ȴ 

 

ҳȳ∂Ӵ ӂүцеӖ  

(Ϛ)ῂ Ἠ ᵓ …Ϣ  

ᴞӖ ד106 10ѣᴟ ד107 10ѣБ ⁮ ȳ

’Ṏ ȳ ⁮Ӏ Ầ ȳѬ ’Ṏ ȳ ⁮ῂ Є ȳ

’ Ầ é ῂװ10 Ἠᵓ …Ϣ ( ) Ȳ

Ѡהѿ Ӗ ПѠהⱢѻȲ в Ӗ ч╣П

Ȳṳ С֫ Ὑȴ 
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(ϡ) ṓ ἨӖ ҅ῶ  

ᴞӖ ד106 10ѣᴟ ד107 10ѣБ Ӵỗὢ ȳӀ

ὢ ȳ ȳϝῖ  ế ᵿ ῺП ṭȳ ṭȳӂ

Ḙṭȳᴫ ṭȳ Ѝṭ 5ṭṭ Ἠῂ Ầ Ṷ  Ȳ

װ49 ṓ ἨӖ ҅ῶ Ȳ Ѡהѿ Ӗ ПѠה

ⱢѻȲṳ в Ӗ ч╣П ȴ 

ҵȲӐױ ᵿỂ ṓ цӖ ҅ῶȲ 1 װ

֮ Мᾼ Ѭ о П ♄ Ȳ ᴖṿӖ ╜Ἀֵ

аѬ ╜ цѬ ṎȲ Ϣ Ḇ ᵂ цה

Ể ᾭᾓȴ 

(Ϯ) Ӗ ї иέ 

Ṽ Ӗ 10ѣПеӖד9ѣ~107ד106 ᶮиέ ὨȲ

Ӗ Ἤ йṶ ṼẂװ иⱢ5Є 26ȲԚ108צϢװ ṕ

(ֽ ῶ2Ἤӱ)ȴ ὨӖ ї ѻ Ɫ Ѭ Ὅ ȳ

Ἠ ӖӢ ȳ֮Ѡ֫ ạ ӭȲꞋБ ứד ֫ в

ṳСѿ ⇔ Ὑȴ 

Ẃֽ֯ Ѭ Ὅ и Бỗ ЄѬЏἬѿכ Ѭ

ה ᴩד иέȲ ᴷ Ὠ ὍЀ100еѐȳ200еѐ

П ⇔ Ɫ￼ П0.7%ȳ0.4%( ᴞ ￼

в)Ȳ֯ ᴄᵂӣϯҠὑ в Ȳ╝ ȷṳ

ứ ᴩ  Ȳѿ Ѭ о ᶮȴ֯

Ἠ ӖӢ иȲ Ṽ ᾎц в ᴩ

ד Ȳ Ὠ   Ɫ4,600פּ аȴ֮Ѡ֫ ạ

иȲ ᴷ Ὠ ὑ Ȳ֪ ױ ᴩ ṶừȲ

ὑ ᴕ Ȳ Б цӐ ֮Ѡ

ṓȲ∂ Ҡ ἵ ⇔ ֮Ѡ֫ х ╟ȴ 
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ῶ2 еӖ ֢ ṕװ  

еӖ  
 ד107 ד106

֥  09 
26 

12 
13 

01 
30 

03 
10 

05 
29 

06 
12 

06 
27 

07 
20 

08 
02 

08 
14 

08 
23 

09 
07 

09 
12 

09 
14 

09 
27 

 

Aȳῂ (NGOs)    1        2 1 1 4 9 

70 
Bȳᵓ …Ϣ( ӖӖ ) 1      1 8 1       11 
Cȳ ṓ ( Ἠṭ  )  2 9 1 3 3   5 7 7     39 
DȳẔ҃( Ἠ ) 1    1 1    4 4     11 

 
Ӈ ἤ 

Л ѬȲ Ḗиέȴ 1   1   1     1 1  1 7 
Ѭצ╠ 16 ᵛҠȴ    1   1  2   1 1   6 

ԛӢѬ֫ןᵓӣȴ             1 1 1 3 

Џ  

Ϥ ᴕ ȴ            1 1 1  3 

34 

ẁѬ цẁ ѩẂȴ 2            1 1 1 5 
( ϩ)ẃ Ὑȴ    1         1  1 3 
Ѡ1               1 ה 

ὍЀӁ ц ֮     1     1       2 
֮ᶮ Лᵓ Ɏ ᵿɏ      1 1         2 
Ѡה            1   1  2 

֫ ạ 2   2 1 1  1   1   1  9 
 1   2 1    1  1    1 7 

 

Ѭ Ὅ  1 2 1 2 2  2    1 1 1  1 14 

25 
ὍѬѬ ц    1       1        2 

ɎᵶҒ Ѭɏ     1        1 1 1 4 
 1    2          1 4 

Ẕ҃ᴆ╬     1           1 

Ӣ ц 
 

Ӣ ▲        1        1 2 

27 

      1 2 1   1     5 
Ӣ Ṇ Д Ἠ  1    1      1     4 
Ӣ  1      1 1   1     4 
ẓɎ☼ẛ ɏ            1     1 

Ἠ ӖӢ  1  2 1 1 1 1 1 2  1     11 

е  
е     1 1  1   1 1     5 

6 Ӗ ᾿     1            1 
Ӗ Ѡה Ὑ                0 

֥  15 4 12 15 15 8 12 13 12 12 21 6 9 7 14 108 
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Хȳ  

(Ϛ) х שׁ╟  

⁮ Ѭ о Ϛ ◕ Ѭ Ɫ 10 CMDȲ ὑЄ₤

ȲӐ ᵿ ẓצ ֮ȳ ȳ Ȳ Ɫᴕ

╟ ᵗὑЏצ П Ȳ ◕ ╟Ҕ╗ȸ 

1. Ғ Ӗ П ֥ᵂ 

⁮ Ὼ Ɫ⁮ ӣ ȲӑẃҠ

֮ Ӗ ═ ֥ᵂȲֽ ᴩ  ȳ∂Ӵ ỗ

ạȳ Ԓ ӣ ֮ ᴩד ᵂ ѠהȲѿԚ֝’

ȴ 

2. ֮Ѡ цх ╟  

Ṽ ד ḋṭ҅ῶП∂ Ȳѿц ᴕ› в

Ȳׁש ד ֮Ѡ цх ╟ֽϯῶἬӱȴ 

ῶ3 ⁮ х ╟  

ӭ 
Ὼ ╟ 

( Ể ) 

╟ 

( Ғ ȳῂ ֫ ) 

╟ 

Å ’ цҒ
╟ȴ 

Å ҵ ֥֮Ѡ ᴥᴕ ȴ 

Å ד ╟Ҡ ẁḋṭṿӣⱢᴕ
( ⅍ȳӻ ) 

Å оỂ   ╟цԅ П
ȴ 

Å ᶮ ӥ ү/  

Å Ἠ Ѭ  

Å Ѭ שׁ  

Å Ṏ  

Å ◦  

Å Ѭ  

х ᵂⱢ 

Å Ғ Ӗ Ф (֛ ᾬ ȳỄ֤
♄ )ȴ 

Å ֥ Ṏ ȴ 

Å ֥֮ѠӖ‟ Ἠ ѬΩ
Ṿ ȳ Ằ ȳ
♄ ȴ 

Å с֮֯  

Å ẁᵗ  ȳ ∂ ᵗ Ẕ҃
ד ֫ ╟ 

3. ∂ ῂ ᴷạ⇔ 

ᴕ ҵ ҏῂ (SIMP)Ȳ ⁮

ד Ἥ Ṷ ứ иЏῶȲѻ ѹứ Ḇ ד ӭȲ

Ӗ ֢ Ἥ Џᵂ ᶮȷҫ Ӗ ѻ й
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ԝҏẔד ѠהȲѿ ᵅӖ Ȳ с ȴ 

(ϡ)∟  έשׁ

1. Ѭѿ ϤᴞẃѬ Ɫ Ԓ 

ѿɦẒ ◕иᵑẁ еԚ ѬɎ Ϥ ɏц⁮ּדӣѬɧȲ ҏ

П Ѭ ϤᴞẃѬ Ṇ (М Ғ Ѭ )Ȳԛ ᴩẁ

Ѭ (Ҡ Ḗ ᴟӘ Ѭ Ἠ⁮ּד)Ɫ Ѡ ȴ 

2.Ṽ ᾎד ứ ד Ṷừ 

ɦ ᾎɧцɦ ɧד ứȲ ⁮

ẃ ⁮כ ӣ ṿӣắ ȲẔᴷ П

  4,600ȷṼӭ›Ẕ҃פּ ( Ỵ )

Ȳᵛṿ ᴯБ ֥ ᴷ   Ȳᵀ֯Ầ

М ЬҠ в ֥ἤ ᵒȲ╝ Ṽ

Ѡ Ầ Ὠẃ ᴩ  П ȴ 

3.ѿἵ ẞ ᵂц ẁ ẁѬ 

֪ ד ᶾ ᶶ ѹ֢צ ֕Ȳ╝∂ ӑẃ ⁮

◕Ȳ ὑ ׆ ᵂ Ἠה ḖϱСѿ ֵ ạȲ

Ҡ ἵ С ᵂ ἤȲ֯ ֥ ẁ ẁѬП ⁄

ϯȲẃ ẞ ᵅ Пӭᾼȴ 

4.ӣ Ḗ ֥ Ὼ ᴩ  

Ɫ ֥╜Ἀ ԛӢ ȳᵅ ₨Ӏ ╜ Ȳ∟ ⁮

ѿ ԛӢ ȳ Ἠ ԛӢ Ѡ

ה ֥ṿӣȷӭ›ү ы ԏ Х П ⁮ ᵿ

216е Ȳ פּ 150ˮ Ȳѹ Ӑ פּ 1.2е

ṭȲѹԏ ᴷὑӖ ФדȲ╝ẓכ12ѣᶙד108 ֥ПҠ

( ᵓӣ )ȴ 

5.ᶔ Ӗ ц ╟ 

Ṽ ֮ Б цӐד⇔֮Ѡ ṓȲֵ

֮ѠӖ Ꞌᶦ Ѡצ ֵ Ф П Ȳṳѹ ם
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Ҡ Ϥ֮Ѡ ᴥד   ╟ӼҠ ẁӖ ԅ ᵓӣȲꜙ

ᴖ Ғ֮Ѡ ȳ ֮Ѡ ȴ֪ױȲ∂ ᶔ

Ӗ ц ╟Ȳѿ сӖ Ȳ∂ӴṏֻФ ȴ 

6.֪ ᾎ҆П Ḗᵛנ ᴩᵂ  

⁮ ›Ữ ᴷ ▲( ’ )ȳ Ỵ

ᵓӣ ▲(в╜ )ȳѬϯѝ ▲ц ▲(ѝо ) ד ᴩ

ᵂ Ȳ∂ ᴟю ὑד Ҡᵂ Ө נᵛד3~2‹ ȴ 

(Ϯ)∟ еӖ  

Ӑ еӖ Б ῂװ10 Ἠᵓ …Ϣ ( ) ц 49

װ ṓ ἨӖ ҅ῶ ȲԚ 108ϢװП ṓṳСѿ ⇔֫

ȷҫӼ ᵿỂ ṓ цӖ ҅ῶᴟ ֮ МП Ѭ

о ᴩ ֮ Ȳ Ӗ ṳ с ȴ Л֝├

ṳ װ ṓȲ ứ∟ еӖ ∂ ֽ ῶ4Ἤӱȴ 

ῶ4 ∟ еӖ ∂  

  ∂  

ᵓ  

…Ϣ 

Å вҵ Ὅ Ѭ ᶮ 

Å ╟Џц ֮
♄ ПҠ  

Å Ầ  

Å ד ♄ Ϥ Ӗᵂ
ᴕ  

Å ֥ ứ ( Ṷ ) ᴩ 

ῂ  

Å Ὼ Ӣ ֪І (ֽ
ȳ ֮’Ṏ ) 

Å ὑ Ӣ
ПҠ ц ה иέ
Ὠ( оᵧ ) 

Å Ḗ  װ

Å ◕Ҡ Ɫ  

Å ◕Ҡ Ɫ  

Ӗ ҅ῶ 

Ἠ ṓ  

Å ⁮ ⇔ Ὑ 

Å вҵ Ӣ Ὠ 

Å ֥֮ѠѝоП ᴕ  

Å ◕ד ֫ ạц
╟ 

Å ד ♄ Ҡᴕ ὑ ֮‒ԊМї
Ἠ ֮ ẃ  

Å ⇔ ᵗὑצ Ϥ֮Ѡ 

Å Є
♄  
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Abstract 

To cope with the impact of global climate change on water supply system, 

complying with oversea tendency, one of the feasible plans is to develop 

seawater desalination technology to diversify the development of water 

resources which will not be affected by climate condition.  

Tainan Desalination Plant is located at Cingkunshen of Jiangjun District, 

with area of 12 ha. The development scale is 200,000 m3 per day, adopting 

two-stage development (water production rate per day is 100,000 m3). 

In terms of water supply object and type of water supply, it is estimated 

that water supply to newly built distribution reservoir (incorporate into public 

water supply) in pump station and Tainan Science-based Industrial Park in 2-

stage approach is more appropriate. The building cost of desalination plant is 

still higher than water price. Thus, it is advised to handle the construction and 

operation of desalination plant according to Government Procurement Law, 

and the water price is subsidized by government (same as general water price). 

Based on the principle of ñBeneficiary pays, limited beneficiary gets 

paidò, Tainan desalination plant might cause some impact to neighboring 

citizens, and related feedback and reimbursement mechanism will serve as 

reference to draw up feasible plan. From the assessment of development of 

desalination plant on land, land is marginally affected. In relative terms, it 

might cause affect to fishermenôs lives. On the basis of fishery compensation 

criteria, the total fishery compensation amount is about 46,000,000 NTD.  

In term of integration with green energy, referring to overseas and 

domestic case, it is advised to adopt green energy indirectly to have more 

stability. For example, generate electricity with neighboring solar program 

(use after connect to electricity grid) or subscribe to renewable energy 
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certificate to reduce the emission of greenhouse gas, these can drive the 

development in renewable energy industry.  

In current stage, the main cost of seawater desalination is the energy use. 

Referring to international cases, the flexibility of operation and efficiency of 

high-pressure pumper can be increased by adding converter plant. The 

adoption of pressure center design can be feasible plan to avoid peak flexible 

operation.  

The project has visited 10 community group or stakeholder visits and 49 

opinion leaders or public opinion, and collected 108 opinions and responded 

appropriately. It also invited opinion leaders and public representatives to 

operating desalination plants in Penghu. After the visit, it has alleviated public 

concerns and improved the overall perception.  

The follow-up promotion strategy plan is mainly to strengthen friendly 

measures in neighboring townships, including strengthening communication 

and cooperation with fishermen groups, environmental protection around the 

plant area, overall cross-domain value-added and social and economic 

feedback. Other relevant important strategies include the use of tendering 

strategy to achieve energy-saving operation and provide a stable quality and 

excellent water supply, electricity demand combined with adjacent green 

power for overall planning, job preparation in response to the requirements 

of relevant laws and regulations, etc. 

 

keywordȸ Desalination plantȲFishery compensationȲParticipation of citizens.
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∂  

Ϛȳ  

(Ϛ)ẁѬ ϱ ⁮ Ϛ ◕ẁѬ ⱢеԚ ѬȲӭ›

╜Ἀ ᾎѠהȲӦ╜Ἀ ц∂ ЏᵂȲ∟ ᵂц

⁄ӦẁѬṶ ȷṼ иέ Ὠ ѬכӐЮὑ 28.65~31.37а

/ӴѠеѐП (∂ ֯פӐּכ 12.52~15.04а/ӴѠеѐП Ȳ ᵂ

֯פӐּכ 16.13~16.33а/ӴѠеѐП )ȲẔМ∂ ╜ӐӦכ

Ἀ Ȳ ᵂ Ӑכ ◕ᴞẃѬ ⁄ ∟ Ầ ȴ 

(ϡ)ắ ῏ (֫ ) ϱȲṼ ⁮ Ӣ ц ᴷ

ὨȲ֯ и֪ ᵿ ὑỂ Ȳ֪ױ

Ȳ ὑ ᴕ Ȳ ⇔ ד х ╟ȷ֯ и

⁮ ẃ ⁮כ ӣ ṿӣắẞ ȲṼ

ᾎц в ᴩד ὨȲ   Ɫפּ

4,600аȴ 

(Ϯ)Ṽӭ› ￼ ▲цד иέ ὨȲ ⁮ Ὼ Ѭ

ԈỮṾȲЛ Ѭ₇ Ȳ╝ Ѭ ’ П йἤȷ

ҫ ⁮ ПậѬЀᴯὑ Ȳ Ѭ ὍῈ Ѭ (ẓדФ☼

ἤ )Ȳ╝ דṅцשׁ ᴯ ҠȲỞҠ ебП

’ ц ứ ạ ╟ȲԛҒϱד ╟ц▲ ᴯ

иЏ Ȳ֯ ϱṳЛ ὔ ȴ έ ὨȲ ⁮

◕ ậѬѬ ’ й Ḗѹ ЛҠᴩȴ 

(ҳ) ẁ ֯׀ ἤếᾌ ἤȲ ᾿ ẁ ѬȲ Ѭ

כ Ȳ ṿ Ѭ ắẞ Ȳ ᴖ ѬѬ Ȳ╝

ӭ› ϱֵⱢ ṿӣ П Ẃȷӭ›ү ы ԏ Х

П ⁮ ᵿ 216е Ȳ 150ˮפּ ȲЄὑ ⁮

ӣ ḖȲѹ Ӑ Фד1.2еṭȲ╝ẓפּ ֥ПҠ

( ᵓӣ)ȲҠᵂⱢ ⁮ ֥ ПϚЄᵓ ȴ 
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(Х)ӭ› ҵБצᵓӣ ϩ ạМї ἨҒ Ȳẃ ẞ ἤ

ᵂṳ ᵅ П ẂȲ╝ҠᵂⱢӑẃ ⁮ ᴕȲ

ᴕ ȳ Ѭ ȳ ׆ цד ╟(ֽ

Ѭᴃᾼ ∂ȳ Ѭ ) ȴ 

(г)ӐװеӖ 108Ϣװ ṕ ὨȲ ҏ Ѭ Ὅ ȳ

Ἠ ӖӢ ȳ֮Ѡ֫ ạ ѻ Ȳṳ С

֫ Ὑȴҫ ṓ ᾼ М Ȳ ȳ

Ὑȳ כ Ѭ ὍЀѬϯ ѱȲѿц Ѭ

Ȳ ц ∟Ȳ ᾼ ṓ Ȳ ҏ

☼ẛ ᵂ ҵȲẔ҃ БצὙ ᵅȴ 

(ϝ)∟ ϱѿҒ х ╟ⱢѻȲҔ╗Ғ

Ӗ П ֥ᵂȳ Ể Ὼ ╟( ’

ц ȳҵ ֥֮Ѡ ᴥᴕ ȳ оỂ )ȳ

Ғ ῂ ֫ ╟(ֽ Ѭ שׁ ȳ

◦ ȳ ᶮ ӥ үȳ с֮֯ )ц∂ ῂ ᴷạ

⇔ ȷẔ҃ד Ҕ╗ Ѭѿ ϤᴞẃѬ Ɫ Ԓȳ

Ṽ ᾎד ứ ד Ṷừȳѿἵ ẞ ᵂ

ц ẁ ẁѬПӭᾼȳӣ Ḗ ֥ Ὼ ᴩ ȳ

֪ ד ᾎ҆П Ḗ ᴩᵂ ȴ 

(ϥ)∟ еӖ иṼ Л֝Ȳиᵑ ц Ӗ҅

ῶȳNGO ’ ȳ֮Ѡḋṭ цỰӖиᵑׁש ц

ѠהȲҔ╗Ғ Ѭ Ὅ ᶮȳ Ầ ȳ֮Ѡ֫ х

╟ ȷҫ∂ ד ♄ Ҡ Ϥ Ӗᵂ ᴕ ȳὑ

֮‒ԊМїἨ ֮ ẃ Ȳṳ Є

♄ ȴ
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ϡȳ∂  

(Ϛ)֪ ד ᶾ ѡ ѣ ȳ ѬכӐ ד ᵅП Ȳ∂ ӑẃ

Ҡ ӣἵ ѠהȲѿғ ḖⱢѻ Ȳ֯ ẞ ẁѬ

П ⁄ϯ ҠṼẔ ᶾ ᴩ ἤ ȲWẃ ẞ ᵅ Ӑכ

Пӭᾼȴ 

(ϡ) ⁮ ◕ Пậ ѬЀᶁᴯὑ⁮ ӣ

вȲӑẃὑ ╟Џ ֮ᾘỴ כ ȲẔМϭ

ѿ☼ẛ ᵂ ЄȲ∂ Ҡὑậȳ ѬЀ Ϥ ☼ẛ

П ᴕ Ȳṳ Ὑȷҫ☼ẛ ὑ ◦Ӣ ᾼ Ȳ

ᾼה ₤Ȳ∟ ═ ᾃד ȴ 

(Ϯ) ⁮ ⁮כ ӣ ṿӣắẞ Ȳ

ӭ›БṼ ᾎц в ᴩ   ȷӭ›…

Ϛװἤ ⁄( Ẕ ӣ ӣ )Ȳ ϢЬҠ

  ừἤ ҏ Ḗцד ҷ Ȳ╝∂ ӑẃ

Ṽ ׀ ц Ϣ Ầ Ὠ ᴩ

 П ȴ 

(ҳ) ⁮ ◕ ậѬѬ ’ й Ḗѹ ЛҠᴩȲ

∂ ∟ ҠṼậѬѬ ’ ПӇ ἤȳ ὍῈ еб

’ ПҠᴩἤȳӑẃד ╟ ᴩ ȴ 

(Х) ⁮ ᵿ ẓצ ֮ȳ ȳ Ȳ Ɫᴕ

╟ ᵗὑЏצ П Ȳ∂ П

Ȳ Ṏȳ ȳ и ╟ Ӗ Ԛ֝ṿӣȳ ᵗ  

х ╟Ȳ∂ ѿἵ Ѡהẃ ẞ Пӭᾼȴ 



 

 1-1  

Ϛ  ›ṕ 

Ϛȳ  

֮ ​ ῈиӁЛᶁП Ȳ Ѭ ᾼᵓӣȷṼ

ӱȲᶺ Ὼדӂᶁ ​ Ɫ2,500mmȲפּ ​ ֵ М֯

ḕדᾼ5~10ѣП ( Ѭ )Ȳѹѿ ц ​ỰֵȲЄ​Ω♪Лц

ὔ ḳכ ȷᴖדч֮Ȳḕ11דѣᴟ 4ѣ(░Ѭד ) ​ ҜЛẞ

25̟Ȳ░Ѭ ⁄ צ Ѭ ᾓȲѹ Ἇ⁮ ░ ЄȲҖ ᾼ

░ѩּ6.5פѩ3.5ȲМ ếὧ ⁮8ѩ2Ȳפּ ⁄Ɫ9ѩ1Ȳֽ 1-1ȴ 

 
ẃ ȸ Ѭᵓ ⁮ Ѭ ᶝѬ Ṏ   

(https://www.wrasb.gov.tw/CustomPage/WaterRegeneration.aspx?no=21)ȴ 

1-1 ░ Ѭ ​ ѩ  

ҵȲṼױ Ѭᵓ ḳ Ṯ ᶾМї(NCDR)דּ

ӣ ֥ ╜Ἀ  ỗ (IPCC)Ӂ П Хװ ᴷ

ᵫ(AR5)Ȳ Ӗ ד129~110 ​ Ȳиέ ӱӑẃҠ

ɦ ░ȳ░ ░ɧȲӼᵛ Ѭ ц░Ѭ ​ ᶁצ ю Ȳֽ

1-2ȴ╝ӑẃ⁮ ֮ Ѭ ẁ Ṇ ֯ ѬѝṶԈ

П ϯ ḆЄП╚ ȴ 



 

 1-2  

 
ẃ ȸ ​ ☻ḅ ᴷȲ105דȲ Ѭᵓ ȴ 

1-2 ​ иέ 

ᴕ ứẁѬ ḖȲ Ѭᵓ ὑӖ 3ѣד106 ứПɦ

⁮ Ѭ Ӑ Ɏ װ1 ɏɧМȲ צӣѬȳפּ

ȳ ἤ ⇔цֵа ѠהȲҒ Ϯԓ Ѭ(ԓ ȳԓӖȳԓ

Ѭ)ȳ сӣѬ ȳ ᵅᴞẃѬ Ѭȳ ⇔ц ╟ сȳ

Ѭ цֵаѬ Џ ȲWṳ ѬԛӢᵓӣПᾎạ∂

ӱ Ȳѿ֫ן⸗ Ѭ ȴT ֯Є₤Ѭ ᶮᵺ ȳ

Ѭ Л ≡ếԛӢѬẁ ắ ȳẁ ỮЊ ϯȲ

Ѭ Пẁ ⇔ЬꜙⱢ ȷṼ ӣѬẁ ȲK ⁮֮ Ӗ 120

ӭד ПӣѬד Ḗּ112.3פ/ѡȲӣѬẁ ⁄Ɫ89.8~124.7

/ѡ(Ṽד ᶙכ ᴖứ)Ȳ 1-3ȴ 



 

 1-3  

 
ẃ ȸ ⁮ Ѭ Ӑ ( װ1 ) (ứӐ)Ȳ Ѭᵓ Ȳ1063דѣȴ 

ȸ֪ Ȳᴖ Ӑ ȴ 

1-3 ⁮֮ ᴞẃѬṆ ӣѬẁ  



 

 

 1-4  

Ɫ֪ ѷ҅ᾼ ∂ Ȳᴩ╜ Ӕ ɦ› ∂

ɧȲẔМПɦѬ ∂ ɧ Ȳᵛ╥ ≈ ȳ ᶾ ȳ

ц ȲЄ ᵅ ȳ Ѭᾼ ȴӖ 11ѣȲד106

ᴩ╜ Ѭ ∂ ПɦѬ - ứẁѬɧ ѻ Ȳ ҏɦ ȳ

☼ȳ ⇔ȳ ɧ ҳЄḂ ȲẃҒ ḟӭ› Х Ɏ

Ѭȳ ȳ Ё֮ȳ ϢИȳ ϢϩɏП Ѭ ȷẔМ֯ɦ ɧц

ɦ ☼ɧ Ȳ…ѿ оѬ ȳԛӢѬȳ ѬцϢЏ ᾼẁѬ ϩⱢѻ

Ԓ Ѡ Ȳ Ԇ☼ѬцṮḳѬУⱢ Ѡ Ȳ Ѭц

Ѭ иȲ⁄ ԝⱢֵаѬ П Ѡ ȴ 

ᴖṕȲⱢ֪ ӣѬכ Ȳ ᵅ Ѭ ȲֵаѬ Ɫ

ẞ ứẁѬӭ П ֪ ȷ ῺדẃЄ₤Ѭ ╟ ѡ ᵺ Ȳ

Ғϱԓ Пכ ₤ Ḃ Б ṿѬ ẁ Ṇ ẞὙן

Ȳ֪ױ ҵ Ȳᵓӣ Лắ ֪ П Ѭ оᶾ

ⱢѬ ᾼҠᴩѠ ПϚȴ֪ױȲᵛנ ᴩׁשṅ Ȳṳ еӖ

ᾼ Ȳ ֮Ӗ ц ї ד ṓц∂ Ȳ ᵗὑӑẃצ

ὑѬ ╜ ה МȲᵛҠ Ԓ҉и Ȳ Ȳὑ֥

цӇ ẁḆҒҠ ѹҠᴩПѬ Ѡ ȴ 

ϡȳӭ  

(Ϛ) иέ ⁮ ẁѬѠ ѠהȲṳ ẁѬכӐц ᴩ

ạ ȴ 

(ϡ) М Ὅ Ѭ ᴩ иέȲṳ ◕ Ὠ

ѩ Ȳц Ѭ Ὅ╥ᵡצ ⇔ ȴ 

(Ϯ) ⁮ Ҡ ц ᴩắ ῏ иέц ӣ

ȴ 

(ҳ) Ṽ ᴩᾎ цד Ẃ έ ậѬѬ ’ ПҠᴩἤȴ 

(Х) вҵד Ẃц ᵂ Ȳ ⁮ ( ) ֥

ПҠᴩἤȴ 

(г) Ṽ в ░Ѭ цӣ ᶮиέ ׆ ἤ ᵂПҠᴩἤȴ 



 

 

 1-5  

(ϝ) ӦеӖ ế ֮Ӗ Ἠ ї ҒФ Ȳѿ ἒױ

ᾎц й Ȳṳ ֮ ♄ ẃ ᵅӖ Ȳ ᴖ Ḗ

Ԛ ᾨậ ֝ȴ 

ϮȳеӖ ᾼ цѠה 

Ṽ› ὨȲכṅשׁ ⁮ ◕ ᵿᴯ֯ ⁮Ӏ Ȳ

֮ ᴯ ֽ 1-3ȴӐ ѿ ⁮ ⱢМїȳҙ 3еṭⱢѻȲ

⁄ иⱢῂ ȳᵓ …Ϣȳ ṓ ȳӖ ҅ῶ ҳ

( ῶ1-1)Ȳ Ѡהѿ ц Ɫѻ( ῶ1-2)ȴ 

ῶ1-1 Ӑ  

ᵑ  

ῂ  
’Ṏ ȳ ⁮Ӏ ȳ Ѭ ’Ṏ ȳ

’ Ầ ⁮и ȳ ⁮ῂ Є  

ᵓ …Ϣ ⁮ Ṷ  

ṓ  

ṭȳ ṭȳӂḘṭȳ Ḙṭȳᴫ ṭȳ Ѝṭ ṭ  

‌ ῂ Ầ ȳ Ḙ ῂ Ầ ȳᴫ ῂ Ầ

҅ῶ 

Ӗ ҅ῶ цϝῖ Ӵỗȳ цϝῖ Ӏ  

ῶ1-2 Ӑ Ѡה 

ᵑ Ѡה 

 
ѿ ᵑ ᴩȲὑ ›֣ắ ῏ в цӭᾼȲṳ

ὑ ẁ ắ ῏ ᴕȴ 

 
›֣ Ϣ Ὑ ѡ ☼ Ȳṳὑ ḇ› ᴩ

֥ ȴ 

 



 

 

 1-6  

 
ẃ ȸӐ ȴ 

1-4 ⁮ ᴯ  



 

 1-7  

ҳȳ›  Ὠכ

ᴕ ⁮֮ ẁѬ ứ ӑẃӣѬ ḖȲѬ Ἤ Ӗ ד91

ῴ ᾼ Ѭ о ᴷЏᵂȲᴖ∟ ӣѬ оȲὑӖ ד96

⁮ ᴩ ▲ ȲṳὑӖ ד100 Ở ⁮ Ѭ о

Ҡᴩἤ ȳ ȳ ▲ѿцד ᴷ ЏᵂȲ

ῶ1-3Ἤӱȴѿϯ ⁮ Ѭ о ◕ в ц еӖד

ד ᶮ ᴩ Ὑȴ 

ῶ1-3 ›  Ὠ(1/7)כ

֤  в  

◕ Ѭ о

(Ӗ

 (12ѣד91

ӭ

ᾼ 

֪ ӣѬ Ḗ ҒȲ Ѭ Б ᾎ ṜẔἬ Ȳ╝ׁש ֢

Ҡ ҅Ѭ Ȳ ỗԛӢц Ѭ оȷṳṼ‚

с Ẃц‚ Ӗ еԚ∂ ᾎȲҒ Ӗ ∂

Ѭ о ȴ 

в

 

Ṽ ‚ ẂἨ‚ ᾎиέӖ Ѭ о ∂Ȳц έ

ד ╟Ȳ ד ᵂ שׁ цἵ ᵂ ѝԈȴ

Ѭ оȲѿᴫ⁮ ᾈЎ ◕ Ѭ ᴩҠᴩἤ ᴷȷṳׁש

צ ғ ᴷњҌȲ ὑ ֮ Ҡצ ᴷ

Ẕғ ἤȴὑ ҌϚПҠᴩἤ ᴷ ᵫȲṼ‚ ᾎ ᴩ…⁄39

ᴷӖ ᷾ ПҠᴩἤȲ ⁮ Ѭ о (ϝῖ ᵿ) Ѭ

3 ӴѠеѐ/ѡѿ ӣ ᴟ דּ⁮ ȴ כ

Ӑּ32.09פаȲד Ӑ4.22аȲכ Ӑѩ1.28Ȳ 1.20

аȲⱢ ϱ Ҡᴩȴὑ ϱѿ ѬḕӴѠеѐ10а Ȳ

Ӗ ᷾ 10%Ҡὑ ᵂ ד7∟ Ở֫ןȲḕדӖ

᷾ ӣּ4פ аȴ 

  



 

 1-8  

ῶ1-3 ›  Ὠ(2/7)כ

⁮ Ѭ о

▲ (Ӗ

 (12ѣד96

ӭ

ᾼ 

Ӗ 91ȳ92דиᵑὑ ᴎц ⁮ᾘ ֮ ∂ϛ Ѭ

о ȲӖ ד94 ѝ ᾈ◕ҙ Ѭ о Ȳᶦ ẁ

ứѬ ȴӦὑ⁮ ӣѬ Ḗ ҒȲ ὑ ⁮֮

Ѭ о ПῴḔ ▲ ȲЏᵂв Ҕ╗ Ӑ

иέȳ ▲ Џ ῴḔ ȳ ᴷц ῴ

Ḕиέȳ ȳ ῴḔ ᴷ Ȳѿ ẁ ᶾדּ

ứц ПѬ ȴ 

в

 

1ȳѡ 3 CMD ᴾּ֮1.6פе Ȳ Ѡהẁ

∂Пדּ⁮ ӐɎᵶᵓכ ȲЛᵶЁ֮ậ ӐɏⱢ25.24аȲכ

ᴯ оѬכӐⱢḕӴѠеѐ41.47аȲẔМ ᴯ∂ ӐⱢכ

ḕӴѠеѐ19.94аȲ ᴯ  ӐⱢḕӴѠеѐ21.53аȴכ

2ȳѿӻ ӣѬ᾿ ẆϤᴞẃѬṆ Ѡהẁ ∂Пדּ⁮ Ӑכ

Ɏᵶᵓ ȲЛᵶЁ֮ậ ӐɏⱢ19.14аȲכ ᴯ оѬכ

ӐⱢḕӴѠеѐ 34.58аȲẔМ ᴯ∂ ӐⱢḕӴѠеѐכ

15.12аȲ ᴯ  ӐⱢḕӴѠеѐ19.46аȴכ

3ȳ ∂ ӣ‚ ᾎѠה ȴ иЏѠ Ӧ⁮ Ѭ

ᶝ Ѭ о ∂ ∟ ȴ֯ и иȲ

∂ ӣѩ ѿἏ Ѭ ȲӦ Ѭᵓ ԝ

е иד Ȳ⁮ּד⁄ Ѭ ᾼќ ȴ 

4ȳ֯ צ BTOᾼ ה в Ɫ10%ᾼ ԈϯȲ

ѡ 3 ӴѠеѐѿ Ѡה ⁮ оѬП ᴯ∂

ӐⱢḕӴѠеѐכ 20.64аɎЛᵶЁ֮  ɏȲ ᴯ

ⱢḕӴѠеѐ30.68аȴѿᴞẃѬѬ ḕӴѠеѐ10.75аᴷ

ȲḕӴѠеѐ ԛӦṿӣ῏ Ҁ 19.93аȲѠⱢ Ҡ

ᴩṜѿᴞ ȴ 

⁮ Ѭ о

 Ҡᴩἤ

ʟ Џ Ҡᴩἤ

 (Ӗ 100

 (12ѣד

ӭ

ᾼ 

› ֪ ᴞẃѬѬ ᵅȲ Ѭṿӣ῏

Ѭ ᵅ ֪ ᴖ ȴӖ ד98 Ἦ

ᵌ ḳ ⁮ Ѭ Ȳ כ ⁮ȳ ֮ Ѭ ⇔

ẁ ᾼ֚ Ȳ֪ױ ᴷὑ ⁮֮ Ѭ о Ȳ

ҏ оѬẆϤᴞẃѬ Ṇ Ὼẁ ⁮Ӏ ֮ ӖӢц

Џ ӣѬПҠᴩἤȲṳҠᵂⱢѬ +ȳ ᵂ П

Ṇ Ȳ כ ⁮֮ ứẁѬȲ ᵅ Ѭ Пӭᾼȴ 
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ῶ1-3 ›  Ὠ(3/7)כ

⁮ Ѭ о

 Ҡᴩἤ

ʟ Џ Ҡᴩἤ

 (Ӗ 100

 (12ѣד

в

 

1ȳ› ⁮ Ѭ о ҙ Ѭ о ȲꞋѿ⁮ דּ

⁮ Ɫ ϚẁѬ Ȳṳ Ӧṿӣ῏ќҀѬ

Ӑѿכ ֥ῂ еӂ ⁄ȴ ֪ оѬẁѬכӐ ὑ ᴩѬ

Ȳṿӣ῏ ќҀ Ѭ Ȳ ᾎ ȴ ⁮

ẁѬ Лԛ‭ ὑ Ϛּד Ȳᴖѿ ֮ Ӣ♄

Џ ӣѬⱢẁѬ ᾼȲӑẃ ѬẆϤᴞẃѬ Ṇ

Ϛ Ȳṿӣ῏ќҀ֝דᴞẃѬ ȲҠ ᵅ  ϩȴ 

2ȳ ֮ᴯὑ ӥȲ ᵿ Ɫ 6 е Ȳậ Ѭ

ᴯὑ Ỵּ700~500פеѐ Ȳ1,750ᴏậѬ 3.4פּ⇔ 

еṭȲ1,500 ᴏ Ѭ 4.2еṭȴפּ⇔  Ѭ 9.7е

ṭ 1350ᴏἋἤ ẆϤṾṭ 1,200ᴏᴞẃѬ Ѭ

ȲҠẁ ѝ ѿҖ֮ Ɏ ҖẁѬ ɏӢ♄ Џ ӣѬȲ

ṳҠќ דּ⁮ Ɏ Ṗ ɏӣѬȴ ∂ ӐⱢכ

84.55аȲ ѿ ᾎеצе ד20 Ѡ הȲ ᴷ

ᴯ∂ ӐⱢḕӴѠеѐ15.16аȲכ ᴯ ӐⱢḕӴѠеכ

ѐ15.82аȲ ᴯẁѬכӐⱢḕӴѠеѐ30.99аȴ 

3ȳ ‚ ᾎצ BTOѠה ɎеצӖ ɏȲ ѿ20ד

Ȳ֯ в Ɫ10%Ȳ Ѭ ᴯ∂ ӐⱢḕӴכ

Ѡеѐ11.23аȲ ᴯ ⱢḕӴѠеѐ23.38аȲ֥

ᴯẁѬכӐⱢḕӴѠеѐ34.61аȲḕӴѠеѐ ѬẁѬ

Ӑכ ᾎеצе Ѡה ҏ3.62аȴ 

⁮ Ѭ о

Ҡᴩἤ

ʟЏ Ҡᴩἤ

(2)(Ӗ

 (12ѣד101

ӭ

ᾼ 

ὑậ Ѭ ╟Џ Ɫ ứ П ПϚȲ ậ

Ѭ ╟Џ ȳ ᵿ ᴩҵ ҉ ▲Ȳ Ѭ Ὅ ȳ

Ỵ Ȳṳׁש Џ Ȳ ᵓ∟ ⁮ Ѭ

о П Ȳѿ с ⁮֮ Ѭ ẁ ⇔П ϩȴ 

в

 

1ȳ ⁮ ѿ ֮ Ӣ♄ Џ ӣѬⱢẁѬ ᾼȲ

ѬẆϤṾṭ ᴞẃѬ ∟ Ϛ ȴ 

2ȳ Ѭ Ὅ Ὠ ӱȲ Ѭ ὍЀ Ѭ

Ɏ11.5еѐɏѹ ☼ Ȳ Ѭ Ὅᾼ ὨṾȲ Ὅ

Ѭ ᾼ ѻ ‭ ֯ ὍЀ300еѐ вȴ 

3ȳѿ ☼ậѬѠ Ɫ ⁮ ậѬ ╟ Ѡ ȴ ὍЀᴯ

ᴟậѬЀᴫ Ỵ1.5еṭ Ȳ 4 350ᴏ▐

Ὅ ⁮Җ֣иᵉὑכ Ὅ Ӓ Ȳ Ӽ֢ד 150е

ѐȴ 

4ȳ ⁮ Ѡה Ṽ ᾎ ȲṳṼ (1)’ ’ ȳ

(2)╜Ἀ ẁЁ֮ц Ѭ Ȳц(3)Ṽ Ѭּ֥פ ứ ѬѬ

цѬ ⁄ ȴ 

5ȳ ⁮ Ѭ о П ȳ ЏᵂӦѬᵓ Ȳ

⁄ӻӦүѬеҨ ȴ ⁮ Ѭ о ᾼ ӐӦ╜Ἀכ∂

ԝ ќҀȲ Ӑכ ᴞẃѬѬ ᾼ ӼӦ╜Ἀ  

ԝ ќҀȲᵀ Ầ ц╜ ╓ӱѠⱢҠᴩȴ 
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ῶ1-3 ›  Ὠ(4/7)כ

⁮ Ѭ о

Ҡᴩἤ

ʟ

▲ц

(Ӗ ד102 12

ѣ) 

ӭ

ᾼ 

Ӗ ד101~100 ɦ ⁮ Ѭ о Ҡᴩἤ ɧ Ȳ

ᴷὑ ⁮֮ Ѭ о Ȳ ҏ оѬẆϤᴞẃѬ

Ṇ Ὼẁ ⁮Ӏ ֮ ӖӢцЏ ӣѬȲБẓҠᴩἤȲ

ᴖɦ ⁮ Ѭ Ӑ ɧӼ ⁮ Ѭ о

ԝὑМ Ѭ ȲⱪצӇ Ҡᴩἤ ד

Џᵂʟ Ӣ ▲ц Ȳѿᵓ∟ ȴ ѻ

ὑ ▲ц ȲẔМ ▲ӭᾼȲ

ѻ … › ᵫМỮӑ ▲П ᴩ ҉

▲ȲѿᵂⱢ ПṼ Ȳṳ Ӧ ▲ᵂ Ḇ

ᶙ ȴ 

в

 

1ȳ ⁮ Є₤ ȲẔậѬ ЄȲ᾿ӴהậѬ

ЊȲ Ѡ―ȲѹⱢ ӣἤЏᾎȲậѬЏ∂ Ḃ ᾿Ӵה

ȴ 

2ȳ Ѭ…ẁ ⁮֮ еԚ ѬȲ о ᶧМПϚ◕ה RO

Ȳ ѬѬ ᵛҠ ֥ᴞẃѬѬ Ȳ֪ױȲ֯ᴕ ᵅ

ѬכӐ› ϯȲROṆ Ӧ Ӑ ϡ ROה

ӔⱢϚ◕הRO ȴ 

3ȳᴕ Џ ∂ ӣȲц ṜеԚ Ѭ› ϯȲѿ᾿ ẆϤᴞ

ẃѬṆ Ɫ Ѡ ȷ ᴕ ᵂ ӐцѬеҨכ Ȳ⁄

ѿ ṗ ѬᴃѠהⱢẁѬ Ѡ Ȳ ∟ ẁѬѠ ứ⁄

ṼүѬеҨ ᾭᾓ ứȴ 

4ȳ Ѭ Ὅ ὨȲ֪ Ѭ ὍЀП ⇔Ṝ Ɏ11.5е

ѐɏѹ ☼ Ȳ Ѭ Ὅᾼ ὨṾȲ Ὅ Ѭὑҙ

50еѐ вБ⌠ ᴟ ￼ ⇔ ȴ 

5ȳ ◦ᾬ ȳо цӢᾬ ȳ ц ▲ Ὠ ӱȲ

ᴄ ҙѡ Ȳῶ ☼ắ ᴄ Ὑ ȲἉ ☼ צ⁄

ȲẔ☼֣ᵧὧ⁮֣ᴫҖȴ Ѭ ὑậ ѬЀᶁ ц

  ҏȲ Ệ ᾬцѩ ⇔ ӼЮὑϚ ѬѬ

в 

⁮ Ѭ о

Ҡᴩἤ

ʟ

ᴷ(105ד 12ѣ

ᵫῴ ) 

ӭ

ᾼ 

Џᵂ… ֥Џ Ҡᴩἤ в ᴩ ᴷ Ϛ

◕П Ὑ ц ד ᵂ Ȳ Ӧ ᴷ

ᵂ Ȳ Џ Ҡ ӢП Ȳ ҏצ П

֪ Ȳ ᵅЏ П Ȳѿ е ӣѬ

’Ṏȴ 

в

 

Бᶙכ ЏᵂȲṳ ᴩד ᴷц שׁ ȷҫӼ

ᶙכ Ѭ ȳ ц Ẫ ȴ Ӣ

▲ Ӣᾬᾬ ṳЛ ȷҫ Ӣ ᶁⱢ цṸ

ṓПᾬ Ȳᾬ ắủכ ȳ ⇔ц ֮ Л֝ᴖצ

Ἤ ȴѹӑצМ Ӫ П Ȳ ѝ נּ

ⱢМ Ӫ иӁП⁮ꜜד ȴ 
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ῶ1-3 ›  Ὠ(5/7)כ

⁮ Ѭ о

Ҡᴩἤ

ʟ֮ᶮ ȳ

Ỵ иέ

3D∂ ӱ(Ӗ

 (12ѣד104

ӭ

ᾼ 

Ӧὑ ứ ᵿҠ ӣ֮ᴯ ӥ Ȳӑẃ  

֮ Ḃṏ ЁȲ╝ ҉ П֮ᶮ ɎᵶѬ  

ɏȷϭ ὑậ Ѭ ╟Џ Ɫ ứ ᾼ Ԉ 

ПϚȲ ӑẃậ Ѭ ╟Џ ╟ᵂ Ἤ П Ỵˍ

ᴩ Ỵ֮ᶮ ҉ ▲Ȳѿ ҟ

֮ᶮ Ȳ ᴩ Ỵ֮ᶮПủ ἤ   ἤП

ἤиέȴױҵȲ Ỵ֮ᶮ ▲ Ὠ ֥ậ Ѭ

ȳ Ὠȳכ Ғ ѿц ц

Ἐ Ȳ ᵂכ П3D ₤Ṇ Ȳѿᵓ∟ ⁮ Ѭ

о ȳ ᵂ Џᵂ П ӱȴ 

в

 

1ȳӦѬ ֮ᶮ ц2Dȳ3Dᴥ ῀ὨҠכ Ѭ

 0ᴟ-14еѐҿҢȴ֯פּ

2ȳủ ἤ֮ᶮѬ ἤиέȸ ủ Ȳ טּ֢  

Ὼц‌Ѝ ҏ Ѐ ֵᵧ– ᶮȲẔ ֮ ὑ ֮ᴟѬ

4ᴏ ⁄ֵᵧ ᶮȷὑҍủ Ȳ טּ֢  Ὼц

‌Ѝ Җ цẔҏ Ѐ ֵᵧ ҵȲẔ ֮ ֵᵧ–

ȴ 

3ȳ  ἤ֮ᶮѬ ἤиέȸὑ  ἤ֮ᶮѬ – оȲ

ὑּ֢ט  Ὼȳ ⁮Ṯ ⁮ ц‌Ѝ

Җ цẔҏ ЀП ֮ᴟѬ 6еѐ ֵᵧ ȲẔМ

2003/06~2015/09ȲὑậѬЀῺѬ 5еѐ Ȳ –

Пӻꜜ Ȳᴖὑ ⁮Ṯ ѿ⁮ᴟ 2 טּ ц

‌Ѝ ѿҖᴟ 3 טּ ПѬ 6~9еѐ ᵧ– Ȳɲ

Ẕ– 1.75еѐвȷҫὑ֯פּ⇔ ѬЀῺѬ 12ᴏ ȲӼ

– Пӻꜜ ȴ 

4ȳ Ѭ ֮ᶮѬ ἤиέȸ ֮ᶮѬ ἤ

иέ ὨȲậȳ Ѭ ủ ἤ֮ᶮ ҍ–Ȳ оᴯ

֯פּ 2ᴏ~Ѭ 5ᴏȲẔ  1.87еѐȷὑ-~1.89פּ⇔

ἤ֮ᶮѬ ἤиέȲѬ 3~6ᴏ о ȲẔ

1.08еѐ-~1.67פּ⇔ ȴиέ Ὠ Ȳѻ ֯

‌Ѝ Пּט цᾘỴ + Ἤ ȴ 

⁮ Ѭ о

Ӣ ҉

(Ӗ 2ד105

ѣ) 

ӭ

ᾼ 

ᴕ ⁮ ẁѬ ứȳӑẃӣѬ Ḗц Ғ Ѭ › ϯȲ

⁮ П Ѭ ḕѡ10ӴѠеѐ ԛ ЄȲ

דȲױ֪ Џ ὨꞋכ ȴ Ѭ ȳ

и ȳ ȳ о ᶧȳậ ѬЏ ᵉ ȳ

ѬѠ ȳ Ѡהц ᴷ ֢ צ╠ ὨȲכ

ᴩ ц Ȳ֝ МП ᴷᵂ Ӽ ֥

Ȳ╝Ἃ  ᵿ Ὼ Ӣ П ▲Ȳ Ғ Ӣ

ᾓП Ȳѿ Ϥӑẃ Ԉ ᵫвᵂḆᶙ П

έȴ 
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ῶ1-3 ›  Ὠ(6/7)כ

⁮ Ѭ о

Ӣ

҉ (Ӗ

 (2ѣד105

в

 

1ȳᴕ еԚӣѬ Ѐц Ѭ › ϯȲ иⱢẒ ◕

Ȳ Ϛ ◕ẁѬ ⱢӖ Ȳד108 ϡ ◕⁄ⱢӖ

ȷד110 ϡ Пḕѡ 10 ӴѠеѐẁѬ ∂

ה Ѭ Ȳ ֥ ứ ȴ 

2ȳậѬиϡ ȲậѬ ꞋⱢ1,900ᴏȲҫᴕ ϝῖ

֮ ȲậѬ Ӧ ◕500еѐἋᴼⱢ600еѐȲ

юậѬЀ ֮П ȴ Ѭ ꞋⱢ1,500ᴏȲ

◕ Ϛ Ɫ1.5еṭȲ ϡ Ѭ ◕Ἃᴼᴟ2еṭȴ

ὍЀ 4 ▐ Ὅ Ȳ 15еѐȲӑẃҠṼ

֮ᾓ ▲ Ὠц ╟Џᴕ ȷậ Ѭ ◕ ҳ

и ӂᴩ Ȳ ◕ Ԛ֝ и ȴ 

3ȳ Ѭ Ὅ ὨȲ֪ Ѭ ὍЀП ⇔Ṝ ѹ ☼ Ȳ

Ѭ Ὅᾼ ὨṾȲὑ ὍЀѬӂҙ 100ᴟ200е

ѐ вБ⌠ ᴟ ￼ ⇔ ȷҫӦὑ Ѭ ⇔ЄȲֵи

ӁὑἉ Ȳ Ѭ П ⇔ Њȴ 

4ȳӐ иϡ Ȳ Ϛ ц ϡ ᵶ Ѭ ᴯ ѬכӐ

иᵑⱢ 33.93а/ӴѠеѐц 34.63а/ӴѠеѐȷ Ϛ ц

ϡ Лᵶ Ѭ ᴯ ѬכӐиᵑⱢ29.14а/ӴѠеѐц29.03

а/ӴѠеѐȴ 

5ȳ Ϛ ҔѠה ȲṳѿЏ ц ֥Ẇ

ПѠהἵ Ȳѿ ю֪и ἵ Ἤ Пכ ԉ Ȳ ᴖ

ᵅ ₇ ȷ ϡ ⁄ ѿצ BTOѠה ἨҠ

ᴞ Ѡהȴ 

6ȳӢ ▲ ὨȲ ᴞ ⇔ᵅȲ ᾬ Л Ȳ

ӑ ’Ṏἤ ◦ ṵ Ȳѿ ṓ цṸ ᾬ Ɫѻȴ 

⁮ Ѭ о

Ғ ȳ

Ѭ

Ὅиέ(Ӗ 105

 (8ѣד

ӭ

ᾼ 

П ֥ ц в ╟ПҠᴩἤ ᴩиέȲ

ю Ὅ ὑ ⅍ цԓ оП ȷṳ

ὍѬ ὍПҠᴩἤȲ ὍѬ ὑ ◦Ӣ П

Ȳׁשέ ὍѬԛᵓӣПҠᴩѠ ȴᴖ Ғ

ṅȲשׁ еԚ∂ Ὠᾼכ ֥ Ȳ еԚ∂

ᴞ Ȳ Є∂ ПҠ ȴ 
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ῶ1-3 ›  Ὠ(7/7)כ

 

в

 

1ȳ ᴷ ϩ ╟ Ӵẁ Ἤ ϩȲѿ

ϩ ᴖṕȲ Ṿ ᶁБ ȲỮӑ

ЛṾȷ Ỵ ϩᴖṕȲ ⁮ Ể ֪ ц

֪ Ȳ ϩ ╟ ᵅȴ 

2ȳ ᴷ ы Ӵẁ Ἤ ӣ Ȳ⁄

140еפּ Пы ὰȲἬ ЄȲᴞ ᾼҠᴩἤ ᵅȴ 

3ȳ ПṿӣȲ Ғ ѬכӐ Ȳ ὑ ц

ᵗЄȲֽ Ѭ ḕѡ 10 ӴѠеѐꞋ ӣ

Ȳ⁄ḕדҠ юּ80,976פе ϡ о Ὅȴ 

4ȳ ⁮ Ѭ о ѿ Ѡה ѬȲ ӣ ן֫

ᵅ ᴖ ю ὍҵȲӼҠ ӣ ∂ ד ╟Ἠṿ

ӣ ẃ ᵅ Ὅ ȴ 

5ȳ ὍѬֽ ẞ ὍȲ Ḇֵ ц Ȳѹ

ӭ›ֵⱢׁשṅ ◕Ȳᶾ ϱṳӑכ ȷױҵȲ

ὍѬ ᾿ ὍҵȲӼҠԛᵓӣ и ὍѬὑԅ ԏȳ

ᴩׁשέȴ 

6ȳ Ғ ᴷȲ Ѭ о Пӣ֮…ѿṶ ἬӇ Ɫ Ȳ

ṳЛᵂⱢỂ Ё֮ ῏Ȳᴖ Ẕ֮҃Ѡ

╜Ἀȳ֮ѻἨЁ֮ ᴩ ֥Ȳѿ ד ן Ȳ

Ғ צ ȴ 

⁮ Ѭ о

Ҡᴩἤ -

ȳ иέ

(Ӗ ד105

12ѣ) 

ӭ
ᾼ 

⁮ Ѭ о ḕѡ ᴟ20ӴѠеѐП ц

иέȲṳ Ӗ ṎΩ ♄ ȴ 

в

 

1ȳṼЏ ẗӱȲᴕ Ѭ о ∟ …Ӧ╜ἈќҀ ӣ

ậ о∟ ѬȲЛ ӣ‚ ᾎȲ∂ Ṽ ᾎ Ѭ

о ד ∂ц ᵂ ȴ 

3ȳṼ иέ ὨȲֽ Ѭ о Пכ

ϤȲ ⁮ Ѭ о Ϛ ◕ ӐѩⱢ1.16Ȳ ϡ ◕

ӐѩⱢ1.18ȲꞋЄὑ1ȷ иᵑⱢ302,447ац313,902

аȲꞋЄὑ 0ȷв ӼЄὑ᷉ Ȳ ӱ ⁮ Ѭ

о Ϛ ◕ц ϡ ◕ᾼ᷾ ∂Ȳẓ Ҡᴩἤȴ 

4ȳRO UF Ḇ ȳ ӭὑ Ӑכ

ӣМҜ− ѩẂȲẔМ Ḇ ὑỆứכӐȲּפҜ

Ӑכ ӣᾼ12%ȷᴖ ᾼ ϩ ӣ ὑ כ

ӐȲּפҜ Ӑכ ӣᾼ35%ȴ 

5ȳ ᴷѿ ◕ Ғ Ѭ 20%Ȳḕѡ Ѭ ЬⱢ10

ӴѠеѐᵂⱢᴕ Ȳѿ ᵅ ќҏѹ ẞצ ᵓӣ П

ȷ ϯȲѿ Ғ Ѭ 24Њ ֝ד Ѭ П

Ѭӂᶁ ᵅּ0.6פа/ӴѠеѐȷᴖ ╟ ҒȲ

ᵓӣ ◕ ѬȲ Ҡ ᵅ Ȳ Ѭ юȲ ᴯ∂

Ӑᵛכ ᵂ ӣӼ ҒȲ ᴯẁѬכӐчᴖ ȴ 

ȸӐ Ṽ דד ᵫ ȴ  
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(Ϛ) ᵿ ᴯ 

⁮ Ѭ о ◕ ᵿᴯὑ ⁮Ӏ Ѐ ◕

206-7ц207-1֮ Ȳӣ֮ 12еפּ Ȳѻ Џ Ҕ╗ Ѭ о

ȳậѬц Ѭ Џ ȷậ Ѭ ᴞ ᾘ╠צ ֣ᴫӁ

Ϥ ȲậѬЀ Ỵּפ 0.6еṭȲ ѬЀ Ỵּפ 1.5еṭц 2.0е

ṭȲ Џ Ӂ ṓ 1-6ȴ 

 
ẃ ȸӐ ȴ 

1-5 ⁮ Џ Ӂ ӱ  

(ϡ)Џ  

1ȳ ẁѬ  

⁮ Ѭ о ◕ П Ɫḕѡ 20 ӴѠ

еѐȲậѬ Ɫḕѡ55.4ӴѠеѐȲפּ Ὅ Ɫḕѡ35.4פּ

ӴѠеѐȲӂᶁ Ѭ Ɫ36%ȷ Ẓ ◕ (֢ ◕ Ѭ

ᶁⱢḕѡ10ӴѠеѐ)Ȳӭ›ѿиᵑẁ еԚ Ѭ( Ϥ

)ц⁮ּדӣѬⱢѻ Ѡ Ȳ 1-7Ἤӱȴ 

1

2

UF( )+RO( )

2 55.4 CMD

1900mm 2 

36%

4.25 /1

2 35.4 CMD

1500mm 2
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ẃ ȸ ⁮ Ѭ о ∂ Ὑ (ῴ )ȲӖ  12ѣȴד105

1-6 ⁮ ӱ  

2ȳ ☼  

◕ П о ᶧ… ӣậѬ( Ѭ) Ѭ(

⇔ Ѭ)Ṇ ȳ› Ṇ ( ȳḛ ȳ ѠהἨ

Ѡה)ȳ оṆ ( )ѿц∟ Ṇ ( ◖) 4 ѻ

аȲ ☼ ֽ 1-8Ἤӱȴ 
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ẃ ȸ ⁮ Ѭ о ∂ Ὑ (ῴ )ȲӖ  12ѣȴד105

1-7 Ѭ о☼  

3ȳậѬц Ѭ  

⁮ ◕ậ ѬЏ ṓῶ1-4ȲẔ ◕

ц ◕иᵑ Ὑֽװȴ 

ῶ1-4 ⁮ ậ ѬЏ  

ӭ ᾿ӴהậѬЏ ѬЏ 

◕ Ϛ ◕ ϡ ◕ Ϛ ◕ ϡ ◕ 

ậ Ѭ  27.7 CMD 27.7 CMD 17.7 CMD 17.7 CMD 

 ⇔ 

◕ 2,940 m 2,940 m 

◕( Ỵ) 600 m 1,500 m 2,000 m 

ậ/ Ѭ  
ậѬЀ֯ ᵅᵅ ᴯ1.5еѐ

ѿϯ 

ѬЀ ᴟю ὑ-9.3 е

ѐ 

 

Ὼ ֮ ᴟю 2

еѐȷ ᾌ ᴟю

ᶩϯ ⇔ 1.0еѐѿϯ 

Ὼ ֮ ᴟю 2

еѐȷ ᾌ ᴟю

ᶩϯ ⇔ 1.0еѐѿϯ 

ậ ѬЀ ⇔ ὑ ᶩ 1.9еѐ ὑ ᶩ 2.2еѐ 

ẃ ȸ ⁮ Ѭ о ∂ Ὑ (ῴ )ȲӖ ד105 12ѣȴ 
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(1) ậ Ѭ  

2,940еѐȲפּ  Ԛ Ѡהᾘ╠צ Ἁϯ ᴟ

Ȳֽ 1-9ȴậѬ Ӂ ֯Ԛ֝ ᾼϱ Ẓ Ȳ

Ɫ1,900е ȷ Ѭ Ӂ ֯Ԛ֝ ᾼϯ Ẓ Ȳ

Ɫ1,500е ȴ 

 

ẃ ȸ ⁮ Ѭ о Ӣ ҉ ȲӖ ד105 12ѣȴ 

1-8 ⁮ ậ Ѭ Ӂ Ѡ  

(2) ậѬ  

ᾘ‌Ѝ ҖṮᾌ Җ 50еѐ ֣ҵ Ӂ Ȳ

⁮ ‌Ѝ ȳүᴂ е цҵ ȳ

ᾒ Ҡ ạ ԈȲҫ Ỵּ600פеѐ ȲѬ 5פּ

еѐҠ ṜậѬѬᴯ ḖȲѹѬ Ỵ Ѭ Ӿד

ứȲⱢ ừậѬᴯ ȲⱢ ᵍῺỴ ᴟ

ᶩϱắ ☼ᵂӣȲ  Ὼ ᴟю2еѐȲ ᾌ

в ᴟю1еѐȴ 

ѿḕѡ20ӴѠеѐᵂⱢ Ѭ (иẒ ◕ Ȳ

֢ ◕ᶁⱢḕѡ10ӴѠеѐ)Ȳѿӂᶁ Ѭ 36%K

( Ṇ Ѭ 95%ȳUF Ѭ 95%ȳRO Ѭ 40%

ᴷ )ȲậѬ פּ 55.4ӴѠеѐȲậѬѠה ӣ Ỵ

ậѬȲậѬѠה ᾿ӴהậѬѠ ȲậѬЀⱢ Ὅהậ

ѬȲ ӭ0.25еи( ѐЉ ∟ ᴖứ)

ᴆ▒Ȳ 0.6еṭȲṳὑỴϱפּ⇔  ה
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ậѬУȲѿ᾿ ѬѠהḨậ ѬȲԛ ◕ Ѭ

ᴟ ȴ 

(3) Ѭᴯ ц  

Ѭᴯ ᴕ ☼֣ȳ☼ ᴯȲѿ

ᵍ ὍѬԛ⇔ậ֫ ṿӣȲṳ ᵅ ᾼҠ

ȲӦὑ ⁮ᾘỴ ☼Ѡ֣ѿ⁮ȳҖ֣ⱢѻȲⱢ ᵍậ

ѬЀ Ѭắẞ ὍѬ ȲẔ ὍЀᴯ ậѬЀᴯ ’

═Ϛứᾼ Ȳѹ ὍЀ ὑậѬЀᴫѠȲѿ үᴂ

е ứ ц ᵅậѬ Пӭ ȴ ᴕ ҵ

ὍѬ Ὅ ὍѬ цҠᴩἤ ὍѬ

ὨȲ Ѭ ậѬ ӂᴩӁ Ȳ Ϛ

1.5еṭȳפּ⇔ ◕ ϡ  2.0еṭȴפּ⇔ ◕

ѿӂᶁ Ѭ 36%K ȲẒ ◕ Ѭ Ɫḕ

ѡ 35.4ӴѠеѐȴ Ѭᴯ ц₤ה⁄ ᴕ ҵ Ѭ о

Ὅ ╟ ẂȲ ӣֵ Ὅ₤הҠ Ṿ

ὨȲṳ ᵅ ὍҠ П ȴ 

(Ϯ) ѬѬ ӭ  

⁮ ѿᾘ ֮ Ӣ♄ Џ ӣѬⱢẁѬ ᾼȲ╝ѿеԚ

ѬПѬ (v ӣѬѬ )W Ɫ ѬѬ ḖȲ ῶ1-5ȴ 

ѻ …ѿ ậ оѬȲẔSDI (Silt Density IndexȲ…

ѿ0.2ᴏ ֯ḕ30 psiϩϯȲ ᴩ15и о☼ ứ)

ᾎ ạ֯3ѿϯȲ  כ ȴ֪ױȲ

› а― ҵ ȴ ⁮ᾘ Ѭ ὑϛ Ѭ Ȳ

֢ ἬᾼѬ ᾭᾓЄ ד Ȳ֝ ᴫ ֢ᾈЎҏ Ѐ Ỵ

Ѭ ὔắ ᴆ╬ᾬ Ȳ pHȳӢо ц с

ᵅ ᶮȲ֪ױ ậѬᴯ Ҡ ᾈЎҏ Ѐȷ

֮ᶮȲ Ỵ0.6еṭᾼ ᶩ ⇔ᵛҠ ṜậѬѬᴯ ḖȲѹ

Ѭ Ỵ ᾼ Ѭ Ӿѹד ứȲⱢ ừậѬЀᵉ ᴯ ȴ 
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ῶ1-5 ⁮ Ѭ Ԉц ѬѬ  

ӭ ᴯ 
ѬѬ Ḗ 

ὍѬ 
оѬ 

( о∟) 
ӣѬ 

Ѭ  ›  UF  RO  

pH  ʟ ʟ <6.0 6~8 6.0~8.5 6.0̡ 8.5 

⇔  ʟ ʟ ʟ 18~38 ʟ ʟ 

TDS mg/L ʟ ʟ ʤ350 ʤ63,000 ʤ400 ʤ500 

(Cl-) mg/L ʟ ʟ ʤ200 ʤ36,000 ʤ200 ʤ250 

⇔ NTU 
ʤ10Ἠҟ

20~30% 
ʤ1 ʤ0.1 <30 ʤ0.2 ʤ2 

ᾇ ⇔╓ (SDI)  ʟ ʤ3 ʟ ʟ ʟ ʟ 

(NO3-N) mg/L ʟ ʟ ʤ10 ʤ10 ʤ10 ʤ10 

(NH3-N) mg/L ʟ ʟ ʤ0.1 ʤ1.5 ʤ0.1 ʤ0.1 

Є  CFU/100mL ʟ ʟ ʤ5 ʟ ʤ5 ʤ6 

ᴥ⇔  ʟ ʟ ʤ1 ʤ10 ʤ3 ʤ5 

ѫ ế╓ (LSI)  ʟ ʟ <-1 ʟ >-1 ʟ 

⇔ mg/L ʟ ʟ ʤ10 ʤ1,200 ʤ20 ʤ300 

⇔ psu ʟ ʟ ʤ1 ʤ55 ʤ1 ʟ 

ȸ ѬѬ Ḗ ֥ ’ Ӗ ד103 ӣѬѬ ȴ 

ẃ ȸ ⁮ Ѭ о ∂ Ὑ (ῴ )ȲӖ ד105 12ѣȴ 

 

(ҳ) ẁ  

◕ Ɫḕѡ24Њ ѬȲѿḕӴѠеѐ Ѭ оּפ 

4.25⇔ Ȳ Ϛ ◕ ӣ ḖּפⱢ1.55⇔Ȳӭ›ү

еҨῴḔ ѿ 161ҘԆ ẁ ѠהȲӦ⁮ Ϛװ

Ἤіẁ ⁮ Ѭ о ӣ Ȳᴖ ẁ ẃ ӑẃӼҠ Ӧ Ὼ

ԏ Ἤ ẁПы ᵂⱢӣ ḖȲ х Пӭ

Ȳự ү ẁ Ѡהᴖứȴ Ԋ ү ц Ὼԏ Пẁ

ҵȲ ⁮ Ӽ ὑ в ы ὰἨѿ ԛӢ

ѠהȲҒ ԛӢ ṿӣȴ 

(Х)Џ  

⁮ П Ɫḕѡ Ѭ 20ӴѠеѐȲṳ ϡ

◕ Ɏ֢ה ◕ꞋⱢ10ӴѠеѐɏȲ ᵓ⁮ ᶼḅ

ӣѬ ⇔ Ḗȴ ᴷ∟ ֽῶ1-6ἬӱȲ

Ϛ ◕ Ϛ ᴟẁѬּפ Ȳד4 ϡ ◕ ⁄ ӣѬ

Ḗ ה ȴ 



 

 1-20  

ῶ1-6 ⁮ Ѭ о Џ ứ ⇔ῶ 

 ד10 ד9 ד8 ד7 ד6 ד5 ד4 ד3 ד2 ד1 ⇔ד

Ϛ

◕ 

ȳ› ᵂ  

  ◕( ҠӨ ) 

          

ȳ∂ ◕           

ȳ ц  ן
          

ϡ

◕ 

ȳ› ᵂ    

  ◕( ҠӨ ) ϡ ◕ ӣѬ Ḗ ה  

ԃȳ∂ ◕ 

ȳ ц  ן

ȸ Ϛ ◕ЁѤ ╟ὑ∂ ◕ ϚװᶙכȲиϡ ֢5 ӴѠеѐ Ϥ Ѭ о ц ȴ 

ẃ ȸ ⁮ Ѭ о ∂ Ὑ (ῴ )ȲӖ ד105 12ѣȴ 

 

(г)еӖ  

› ד Б Ӗװֵ Ȳ ɦֽ ⁮ Ѭ о Ҡᴩ

ἤ ʟЏ Ҡᴩἤ (2)ɧБὑӖ 9ѣ19ѡד101 Ω

Ὑ ȳɦ ⁮ Ѭ о Ҡᴩἤ ʟ ▲ц

ɧὑӖ 9ѣ24ѡ~26ѡד102 Ϯ ֮Ѡ Ω

Ȳҫɦ ⁮ Ѭ о Ҡᴩἤ - ᴷ ɧὑӖ 104

1ѣ13ѡȳӖד 2ѣ19ѡȳӖד105 6ѣ4ѡцӖד105

6ѣ17ѡד105 Ȳиᵑ֢ Ϛ Ӗ Ȳṳὑ

Ӗ 7ѣ5ѡὑד105 еἬ е ῶ1-7ᴟ1-9Ἤ

ӱȴ 

еӖ ѻ ѿ ⁮ Ѭ о Ể ḋṭцᵓ

…ϢⱢѻȲҔᵶ⁮ ȳϝῖ ц ֢ṭṭ  ṭӖȳ

⁮Ӏϝῖ еἬȳ ⁮Ӏ еἬȳ ᴞẃѬеҨȳ ᴞẃ

ѬеҨ⁮ Џ ȳ ᴞẃѬеҨ г ȳ⁮ דּ Џ

ȳɕ דּ Џ דּ Џ ֝ е ⁮ Ṷ ȳ

Ṗ Џ ὢ Мї вӣѬ ȴ 

  



 

 1-21  

( ) ḋṭцᵓ …ϢҵȲὑӖ 5ѣӼד105

ᴩ֮Ѡ╜Ἀ Ȳ Ӧ ֮Ѡ ᴯ Ȳ ֮Ѡ ὑ ∂

⁮ Ѭ о ПכᾎȲ ᴯҔᵶ ⁮Ӏ╜ἈѬᵓᶝȳ ’

ᶝȳ ᶝȳ ᶝȳ ԏ ᶝȴѻ Ғ Пד

ȳ Ể цḶ П ц П

ҏד ṓȴ 

ҟ Ȳѻ ҠиⱢҳЄ Ȳῂ (NGOs)ȳ

ᵓ …Ϣ( ӖӖ )ȳ ṓ ( Ἠṭ  )ȳẔ҃(

Ἠ )ȴ֯ й иȲѻ Ҕ╗ɦ ɧȳɦЏ ɧȳ

ɦ ɧȳɦ Ӈ ἤɧцɦ е ɧ5Є ṓȴ 

 

ῶ1-7 ⁮ Ѭ о ⇔ד101 ῶ 

֤ ȸ ⁮ Ѭ о Ҡᴩἤ ʟЏ Ҡᴩἤ (2) 

 ֮    

101/09/19 

⁮Ӏ ЏṎ

Мї Х

⅍ 

1.⁮Ӏ╜Ἀȳϝῖ ȳ ȳҖ

  ȳ ӧ ȳṾṭ ȳᴫ ȳ

ׄứ ᴯ҅ῶцМЊ ᴔ  

דּ⁮.2 ȳ ῖ ҅ῶ 

3.‍╜Ἀ ᴯ 

4.ᴞẃѬеҨ҅ῶ 

Ѭ Ὅ Ӣ

ȳ Ѭ Ё֮

ậ ȳ ȳ

ѬѬ Ѐ ȳ

Ѭ  

ẃ ȸ ⁮ Ѭ о Ҡᴩἤ - ȳ иέ ȲӖ  12ѣȴד105

ῶ1-8 ⁮ Ѭ о ⇔ד102 ῶ 

֤ ȸ ⁮ Ѭ о Ҡᴩἤ ʟ ▲ц   

 ֮    

102/09/24 
⁮Ӏ 

Ṿṭ еἬ 

1.ϝῖ ȳ цṾṭ еἬц

ṭ  

2.⁮  

∂ Пׄԓ

ứἤΩ  

102/09/25 
⁮Ӏ 

Ṿṭ еἬ 

1.ϝῖ ȳ ȳҖ  ȳ ӧ ȳ

Ṿṭ ȳᴫ ֮ МЊ ᴔ  

Ӗ Ѭ

оᶾ ц ѬѬ

Ѐ  

102/09/26 
דּ Џ

֝ е  

דּ⁮.1 ֝ е ȳ⁮ּד ᶝц

Ṗ ὢ Мї 

цדּ⁮.2 Ṗ  

Ѭ

Ѭ ц Ѭ Ȳ

ṿӣ Ѭ

 

ẃ ȸ ⁮ Ѭ о Ҡᴩἤ - ȳ иέ ȲӖ  12ѣȴד105



 

 1-22  

ῶ1-9 ⁮ Ѭ о ⇔ד105~104 ῶ 

֤ ȸ ⁮ Ѭ о Ҡᴩἤ ʟ ᴷ   

 ֮    

104/01/13 
⁮Ӏ 

еἬ 
ϝῖ ц еἬцṭ  

Ѭ (Ҕ╗ ⇔ế

Ѐ )ȳ ȳ ᵿȳ

҅Ѡ (ֽ Ѭ

)ȳ ᾼ

ѿц Ӈ ἤ

(ᵶӣѬ Ѐ) 

105/02/19 
⁮Ӏ 

‌Ѝ ♄ Мї 
⁮ ȳ Ӗ 

105/06/04 
⁮Ӏ 

‌Ѝ ♄ Мї 
⁮ ȳ Ӗ 

105/06/17 
⁮Ӏ 

Ѥ ⁮  
֮ѠẦ  

105/07/05 
⁮Ӏ 

‌Ѝ ♄ Мї 
⁮ ᵓ …Ϣ е Ὑ  

ẃ ȸ ⁮ Ѭ о Ҡᴩἤ - ȳ иέ ȲӖ  12ѣȴד105



 

 2-1  

ϡ  Ӑ иέ 

Ϛȳ ￼ ᾓиέ 

(Ϛ)֮ Ѡ ᾓ 

⁮ ◕ ᵿᴯὑ‌ Ȳ ὑנ ϝῖ

(⁮ ӥ)П ȴϝῖ֮ ὑὙנ Ӧ ғכ Ә

ҏԉɦ ⁞ ɧ Ở Ӗ Ȳѡᾙ ⁄иᵑӦɦ ɧȳ

ɦ⁮ѡӐ ɧẒ ה ῂ Ḕ ∂ȲӖ ԛӦɦד60

( еҨ›ṝ)ɧҒѿ ∂ᴖכȷẔҔ╗ү ӥ( ϝῖ

ṭᴫҖ )ȳ⁮ ӥ( ϝῖ М ṭȳ Ѝṭȳᴫ ṭц

ᴟ Ḙ )ц ᶮ ӥ(‌ ֮ ) Ϯ ӥȲԓ

2,700ֵе Ȳḕד 110,000е ᴾԓ ϫиП

гȲⱢ Єᾼ ȷ∟ ֪ Ӑכ Ȳ ᾎ Ѐ П

ᾨȲ еҨὑӖ ד91 Ȳ338דᾼ

ṛϤױ ҭȲ Ё֮ Ӧ צ ṤЭȴ 

(ϡ)֮ Ѡ ᾓ 

1ȳ  

⁮ ◕ ᵿᴯὑ‌ Ȳ ῺПМ

Ҷ ᶝ Ɫϝῖ Ȳ Ὼד Ȳ

ӂᶁⱢ4.3 m/sȲѿ1ѣԌ6.3 m/sȲ6ѣ3.1 m/sᵅȷѡ

ӂᶁּ196.8פЊ Ȳѿ7ѣԌ248.7ѡ Њ ֵȲ2ѣ

Ԍ168.5ѡ Њ юȷӂᶁѣ ​ mmȲѿ8ѣԌ 115.8פּ

367.1 mmȲ12ѣԌ11.1 mmᵅȲ ῶ2-1Ἤӱȴ 

  



 

 2-2  

ῶ2-1 МҶ ᶝϝῖ ῶ 

ѣԌ 
Ѭ  

(mm) 

Ѭ 

ѡ  

(ѡ) 

 

( ) 

ד  

⇔ 

(%) 

֣ 
 

(m/s) 

 

(hPa) 

ѡ  

 

(hr) 

ԓщῈ  

(MJ/m2) 

1ѣ 25.7 3.2 16.9 72.4 ҖҖὧ 6.3 1,018.60 171.1 353.7 

2ѣ 13.3 3.3 18.2 74 ҖҖὧ 5.7 1,017.00 168.5 373.5 

3ѣ 22.5 3.7 20.7 70.7 ҖҖὧ 4.8 1,015.50 190.1 447.5 

4ѣ 93.3 6.1 24.2 72.4 ҖҖὧ 3.9 1,012.40 177 473.2 

5ѣ 133.6 8.5 27.1 74.3 Җ 3.2 1,009.20 207.6 548 

6ѣ 255.3 11.7 28.6 76.4 ⁮ 3.1 1,006.70 184.8 495.1 

7ѣ 243.1 11.9 29.3 75.1 ᴫ⁮ᴫ 3.3 1,006.00 248.7 603.9 

8ѣ 367.1 13.4 28.8 76.2 ᴫҖᴫ 3.2 1,005.20 216.6 531.1 

9ѣ 125 6 28.3 74.7 Җ 3.5 1,008.10 218.8 520.9 

10ѣ 43 2.2 25.7 73 ҖҖὧ 4.6 1,012.10 228.6 491.5 

11ѣ 56.1 3.4 22.8 73.4 ҖҖὧ 4.9 1,015.30 174.9 352.2 

12ѣ 11.1 2.8 18.7 71.3 ҖҖὧ 5.8 1,017.50 174.3 324.8 

֥  1,389.1 76.2 ʟ ʟ ʟ ʟ ʟ 2,361.0 5,515.3 

ӂᶁ 115.8 ʟ 24.1 73.6 ʟ 4.3 1,012.00 196.8 459.6 

ẃ ȻМҶ ᶝȲ ד ȷϝῖ ὑ1056דѣ Ȳ ד ⱢӖ 6ד105~ד95

ѣ 

2ȳ֮ᶮ֮  

⁮ ◕ ᵿᴯὑϝῖ ᵿȲ ֮ᶮ

ӂỌṳ֣ᴫ Ȳ ᵿ ᾓⱢѬᴃȲ֮ῶ 0.5еѐȷὧ-פּ

ү61ʉ ȳ⁮ ⁮26 ȳᴫ Ɫ⁮25-1 ц

ϝῖדנ ᾼ4 ѬᴃȲҖ ӣ֮ Ὑ ꜜ (֝ ϚѬ

)ȲѬᴃҖ ⁄Ɫ ḞЄ Ѭ ȴ 

ᵿ Ὼ Юὑѵ ᴅ ‌Ѝ ᴅП Ȳױ ῺỴ

ὑ ᴟ-15еѐѬ ПἉᶩị⇔ 1/170~1/200ȷ‌Ѝ

ᴫ⁮ ҏϤЀᴟ‌Ѝ Ḙ☺⁮◕ Ȳ ᴟ-14еѐѬ П

Ἁᶩị⇔ Ɫᶁл(ּפⱢ1/160)ȷὑ‌Ѝ Ѐҵ 6еפּ

ṭ Ѭצ Њὑ-10еѐᾼ Ἁ ȴ֯׀☺



 

 2-3  

(Ϯ)ῂ Ϣѝ  

1ȳϢЀц љ  

⁮ ◕ ᵿᴯὑ ⁮Ӏ ȲṼӖ 105

ד 7,315љȳ20,051ϢȲצ љ Ɫ786љȳ

2,377ϢȲҫ Ὼᴩ╜ ПϢЀц љ ֽῶ2-2ἬӱȷẔ

М ϢЀѩẂѿҖ  22.97%Ɫ ȲẔװṼᶧⱢ ӧ

(12.59%)ȳ (11.85%)ȳϝῖ (10.39%)ȳṾṭ (1.39%)ế

ᴫ (1.15%)ȴ 

ῶ2-2 ц Ὼᴩ╜ ϢЀ  

ᴩ╜ ᵑ 
љ  

(љ) 

ϢЀ  

(Ϣ) 

љ  

(љ) 

ϢЀ  

(Ϣ) 

Ṿṭ  20,546 59,458 267 828 

ᴫ  8,155 24,870 90 287 

ϝῖ  8,053 23,172 803 2,408 

 7,315 20,051 786 2,377 

Җ   4,279 11,333 1,354 2,603 

ӧ  9,662 26,377 1,029 3,322 

⁮Ӏ 673,439 1,864,631 10,555 35,312 
 

2ȳ иӁ ῂ  

ѿ ⁮ ◕ ᵿⱢМїȳҙ 3еṭ в

Ἤ ᾼᴩ╜ ȲҔ╗ ᾼ ȳ ȳӂḘȳ Ḙȳ Ѝȳ

ӞЍȳϮ֛ 7ṭȲѿцϝῖ ᾼᴫ ȳ ЍȳМ ȳ 4

ṭȷᴖѻ ⁄ ‌צ ( ȳ ṭ)ȳ Ḙ (ӂḘȳ 

Ḙṭ)ȳ҅щἈ( Ѝṭ)ếᴫ (ᴫ ṭ) 4 ( ṓ 1-3)ȴ

֢ṭἬ ῂ Ầ ֽῶ2-3ȴ 

ẔМ Ḙ ῂ Ầ ῂצ Ȳứ

Ựȳṝї ᴔϢц ῏ȲḕỂӦᶳЏ ☼ ᴟ Ựц

ᴔϢ МȲṳ ῂ Ӣ♄ Ȳּֽר ȳӣ

ׄԓΩ ȴ



 

 2-4  

ῶ2-3 ⁮  Ὼῂ Ầ ֤  

ῂ Ầ ֤  Ṷ  Ṷ Ἤ ᴩ╜  

‌ ῂ Ầ  Ể¹ὧ я¹  

 

ṭȳ ṭ 

Ḙ ῂ Ầ  ¹Ў ᵦ¹  ӂḘṭȳ Ḙṭ 

Ѝῂ Ầ  ¹  ¹  Ѝṭ 

ӞЍῂ Ầ  ¹  ᵦ¹  ӞЍṭ 

Ϯ֛ῂ Ầ  ¹  ¹ᶳ Ϯ֛ṭ 

ᴫ ῂ Ầ  ■¹  ¹  

ϝῖ  

ᴫ ṭ 

Ѝῂ Ầ  ¹  ¹  Ѝṭ 

М ῂ Ầ  ¹  ¹  М ṭ 

ῂ Ầ  Ḉ¹ᾙ Ḉ¹  ṭ 

ẃ ȸ 

1. еἬ Ȳhttp://web.tainan.gov.tw/jiangjun/page.asp?nsub=A0B000ȴ 

2.ϝῖ еἬ Ȳhttp://web.tainan.gov.tw/Cigu/page.asp?nsub=A0A8A0ȴ 

3. ⁮Ӏ╜Ἀ Ȳhttps://www.tainan.gov.tw/tainan/default.aspȴ 

 

3ȳ֮Ѡ‒Ԋ 

נ⁮ ֪֮ ἤᾼ …ȲⱢ ᾼӇ П֮Ȳ╝ѿ ϱ

ׂ ɦ ɧⱢѻ ᾼ‒ԊМїȷϭὑנ Ȳᾘ҅ד Ϣ

ẞ ꜟ Ȳ Ɫ╥ ꜟᾼɦѵ (ϭ Ͼ )ɧ֯ᵂ ȲӇ

∂ ῃѿ ꜟȲ ‟ ɦϮѣ ɧȳɦҳѣ

ѵ ɧȲᵛҠ῀Ӗ ‒Ố цѵ ᾼ ⇔ȴ ⁮ ֤ᾼ

ϟЄỪ Ҕᵶ ⁮э ȳῃẕύ (‟ Є → )ȳЄщ֧ ȳ

Ἃӂ ѵ ȳ Ἀ₨ ȳХֺ ȳЄ ȳῃẕ‏ ȳ

Ṛ Ȳᴖ ⁮ ◕ ᵿ Ὼᾼ⁮

҅щἈȳ‌ щ ȳ Ḙ Ḉ ȳϮ֛֛ׄ ȳᴫ ᴫ

ȳ Ә ᶁѿῃỐѵ Ɫѻ ȷМ щ֧ ⁄ѻῃ

Ȳѻ ẕ Ὅצ ȳ⁮ ѵ ẕȲ ῶ2-4ȴ

https://www.tainan.gov.tw/tainan/default.asp


 

 2-5  

ῶ2-4 ⁮ѻ ẕ  

  ֮  ♄ в  

Ὅ  
ϡѣӒᴟ

ҳѣМ 

ϝῖȳҖ ȳ

Ѭȳ ӧ ᾘ ֮

 

Ὅ ╥ М ∂ ẃᾼϚ ḋԅ

♄ ȴ …ӦӪѤếᴎІ Ȳѩכ

Ȳϡ ֝דứפּ ᾼ ȲӦ ￼

֫Ȳכ І Ҡѿ ֵ ȲἬ

ᾼ ϚװѩϚװ Ȳ᾿ẞ І Л

ᵛҠиҏ ȲᴟЭ ӧὍ ᾼ

ҭБצ ᴍדȴ 

⁮ ѵ

ẕ 

ҳȳгȳ

ϥȳϟѣ 

⁮ ҅щἈ 

(Җ  ) 

֢֮ѵ ӹ ᾼ Ȳửֽ

ԓ ӹ Є ֥ȴ 

ẃ ȸ ⁮Ӏ╜Ἀ ԏ ᶝ Ȳhttps://www.twtainan.net/zh-tw/Statics/Religionȴ 

 

(ҳ)ӻ  

⁮ ◕ ᵿ ע ү61ц ⁮26ȴ

ү 61 (ϭ ᴫ ᶶ е )Ȳ Җ ὑ ҖӀϥṭ ȳ

⁮Ṥ ⁮Ӏׄ⁮ ȲӐ ◕ӂᶁ ⇔20еѐȲ МҶ и

Ȳ ֣ԚӁ 4ʉ Ṟ Ȳὑ Ḙ  Ὼ צ ӻ☼ 1 ȴ

⁮26Ɫ ȳϝῖ Ṿṭ 3 П ᾼ ὧᴫ֣ Ȳ

ᴯὑ‌Ѝ Ȳ ṭв ∟ὧᴩȲּז ү61 ϯȲӂᶁ

⇔16еѐȲ МҶ и Ȳ ֣ԚӁ 4ʉ Ṟ ȴὧᴩ

ϝῖ Ȳ Ϥϝῖ вȲ ֣ Ɫ 2ʉ Ṟ Ȳӂᶁ

12еѐȲ МҶ и ȴϱ П Ἠ ҵӻ Ȳ

ѻ Ԋ е Ṇ ȲҔ╗ү61ц⁮26 Ȳ ṓ 2-1ȴ 



 

 2-6  

 
ẃ ȸӐ ȴ 

2-1 ⁮ Ể иӁ  

(Х) Ѭ  

Ṽ› ד ▲ ὨȲ ⁮ ◕ ᵿỂ

ὑϛ Ѭ Ȳ ’ ὑ ᾼҖ (ὧӰӁ ᾘ )ц

⁮ (ϡЧ ᾘ )ᶁצ  Ȳ Ὼ5דП Ὠ(1022ד

ѣᴟ ד107 4ѣ)ȲЄ ֥ϛ Ѭ Ѭ Ȳ ῶ 2-5ц

2-2Ἤӱȴ 

Ѭ ⇔Ɏsalinityɏ…╓Ϛеџ Ѭ ᵶצПἬצ ᾬ ᾼ

Ȳ֪ ứױ ֯ ϱ Ɫᵺ Ȳ╝Ϛ …ѿ ӣ ⇔

ᴯ(practical salinity unitȲ psu)ẃῶӱȴ 

 Ὼ ֮ Ȳ֯ϡЧ ᾘ ֪ắ ѬᾃϤ ȲẔ Ѭ

⇔ צ ᵅ ᶮȲЄ Юὑ 22.0~35.3 psu(practical salinity unit)

П ȴ 
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ῶ2-5 ᾘ Ὼ5ד ⇔ о  

 
ὧӰӁ ᾘ  ϡЧ ᾘ  

A1 A2 A3 A4 A5 A6 B1 B2 B3 B4 B5 

ד107 04ѣ 33.4 33.4 32.9 32.6 32.6 33.2 34.2 34.5 34.4 28.3 34.5 

ד107 01ѣ 33.6 33.6 33.7 33.5 34.0 33.6 34.0 34.4 34.5 32.0 34.5 

ד106 10ѣ 33.6 33.6 33.6 32.8 33.3 33.6 33.5 33.4 33.5 33.5 33.4 

ד106 07ѣ 31.8 31.8 32.5 31.3 32.2 32.1 33.3 33.4 33.5 22.0 33.6 

ד106 04ѣ 34.0 34.0 34.1 33.6 33.4 34.1 34.1 34.5 34.3 31.0 34.3 

ד106 01ѣ 34.0 34.0 33.9 34.4 34.0 33.9 35.0 35.1 35.0 35.0 35.3 

ד105 10ѣ 31.8 31.8 32.8 32.9 32.8 32.2 33.8 33.5 33.5 ɾ 33.5 

ד105 07ѣ 29.2 29.2 27.1 29.5 28.2 29.5 34.2 33.8 33.9 30.9 33.9 

ד105 04ѣ 26.4 22.5 30.6 31.2 30.4 30.4 34.3 34.6 34.5 33.9 34.3 

ד105 01ѣ 33.2 33.2 33.1 33.0 33.1 33.1 34.4 34.3 34.4 29.0 34.5 

ד104 10ѣ 33.2 33.3 34.7 34.8 34.1 34.4 27.5 34.8 34.8 ɾ 34.8 

ד104 07ѣ 33.2 33.2 33.1 33.1 33.3 33.2 33.7 33.6 33.7 33.6 33.7 

ד104 04ѣ 34.5 34.5 34.4 34.5 34.4 34.5 34.8 34.6 34.6 34.2 34.4 

ד104 01ѣ 33.5 33.4 33.5 33.5 33.5 33.4 34.6 33.6 34.8 34.5 34.5 

ד103 10ѣ 33.7 33.7 33.6 33.7 33.6 33.6 30.7 29.1 29.5 32.2 32.3 

ד103 07ѣ 33.2 33.3 33.1 33.0 33.5 33.2 34.0 33.8 33.8 33.9 33.9 

ד103 05ѣ 33.2 32.5 33.4 32.9 33.3 33.0 33.1 33.4 33.5 25.2 33.3 

ד103 01ѣ 34.4 34.4 34.2 34.1 33.9 34.4 34.3 34.3 34.3 33.2 34.2 

ד102 10ѣ 33.1 32.7 33.0 32.4 32.7 32.7 32.7 32.9 32.9 32.6 33.2 

ד102 07ѣ 28.8 28.0 31.8 32.3 33.0 30.6 33.7 33.5 33.7 26.4 34.2 

ד102 05ѣ 34.3 34.3 34.3 33.9 34.3 34.5 34.5 34.5 34.3 33.9 34.0 

ד102 02ѣ 35.0 35.0 35.0 35.0 35.0 35.0 34.2 34.2 34.1 34.1 34.1 

ȸɾῶӱ ắ ѬᾃϤ ᵅȴ 

ẃ ȸ ’ Ѭ ȴ 

 

2-2  Ὼ ד106~102 ⇔ о 



 

 2-8  

2-3Ɫ ῶ2-5Ἤ П ᾘ ⇔ иӁ и

Ӂ ӱּ65.0פ˖ иӁ֯33.5~34.5psuП Ȳᵅὑ33.5psuᾼ

Ӣ Ɫפּ 25.83%ȳ ὑ 34.5psuᾼ Ɫפּ 9.17%ȴ 2-4Ɫ

ד106~102 ᾘ ⇔ иӁ Ȳ װ ▲ Ὠӂᶁ Ɫ

33.148Ȳ Ɫ1.940Ȳὑ95̟‒ П ⇔ ⱢɎ29.35, 36.95ɏȴ 

 

 

2-3  Ὼ ד106~102 ⇔ иӁ 

 

 

ȸminitab 18ȴ 

2-4  Ὼ ד106~102 ⇔ иӁ

0.20

0.15

0.10

0.05

0.00

X

ḷ
ẘ

29.35

0.025

36.95

0.025

33.15

֪Ṵᶂ

⃰ỗ, ᶎӪ=33.148, ‰֝Ṯ=1.94
ӂᶁ ʦ33.148 

ʦ1.940 

⇔ 
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(г) Ӣ  

› ὑӖ ד104~103 ᴩП Ӣ ▲ Ὠ

Ὑֽϯȴ 

1ȳ ▲  

⁮ ᵿᴯὑ ⁮Ӏ вȲ ֮ὧ ᴫ

ᶶ Ȳ⁮ ⁮26 Ȳᴫ Ɫ⁮25-1 Ȳ ֮

Ɫ12еפּ ȴЏ Ҕ╗ ᵿцậ Ѭ Ȳ╝

▲ Ϡ╠צᾼ ᵿцẔỂ 1еṭҵȲỮҔ╗ậ Ѭ

Ểꜜ 1еṭȷ Ӣ Ҕᵶ 3 цṸ 6

Ɏ 2-5ɏȴ 

Ӧὑ ȳ֮ậ Ѭ П ▲ ֵ Ϛ Ȳ

ậ Ѭ и ϡ ȷṼ ᾬᶾ П ứȲẔ

ᵅ ▲ ⇔ẒủȲḕủϚװȲḕװᴟюד 75щᴟ90щȴ 

 
ẃ ȸ ⁮ Ѭ о Ӣ ҉ ȲӖ  2ѣȴȴד105

2-5 Ӣ ▲ᴯ
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2ȳ ▲  

(1) װ1 ▲ȸṸ Ӗ ד103 7ѣ 14ѡʲ7ѣ 15ѡȷ

Ӗ ד103 7ѣ 15ѡ 16:30̡ 18:00Ɏ ᵅ Ɫ 18:19ɏȴ 

(2) װ2 ▲ȸṸ Ӗ ד103 11ѣ 24ѡʲ11ѣ 25ѡȷ

Ӗ ד103 11ѣ 25ѡ 14:45̡ 16:15Ɏ ᵅ Ɫ

16:08ɏȴ 

(3) װ3 ▲ȸṸ Ӗ ד104 9ѣ 8ѡʲ9ѣ 9ѡȷӖ

ד104 9ѣ 8ѡ 10:31̡ 12:08Ɏ ᵅ Ɫ 12:44ɏȴ 

(4) װ4 ▲ȸṸ Ӗ ד104 12ѣ 21ѡ~12ѣ 22ѡȷӖ

ד104 12ѣ 10ѡ 12:50̡ 14:00Ɏ ᵅ Ɫ 15:09ɏȴ 

3ȳ ▲ Ὠ 

(1) ◦ ᾬ 

AȳỆ ἤ ◦ ᾬ 

4ủװ ▲ᶁӑ ẞԉᴶỆ ἤ ◦ ᾬȴׁשᵒ

…֪ ֮ ֵ ḘỴȲ ѽ  ᾬцắ+ Ἁ ᾼכ

ד⇔ Ԉ֪ ȲЛᵓỆ ἤ ◦ ᾬ 

Ӣ цᴩԏ֥ᵂӣӢ  Ἤ ȴ 

Bȳ ᾬἤ Ӣᾬ 

⁮ ▲ ὨȲṸ 6 ֢Ѭ ὑ103

ד װ2 ▲Ԛ ᾬἤ Ӣᾬ 5  41 57 Ȳ֢

֢Ѭ Юὑ28,415ʲ189,771cells/Lȴὑ1042ד

װ ▲Ԛ ᾬἤ Ӣᾬ4 50 103Ȳ֢

֢Ѭ Юὑ30,600 cells/Lʲ917,928 cells/Lȴ 

3 ὑ103װ2ד ▲Ԛ ᾬἤ

Ӣᾬ5 22 31Ȳ֢ Юὑ43,167ʲ106,600 

cells/Lȴὑ104װ2ד ▲Ԛ ᾬἤ Ӣᾬ5 44

80Ȳ֢ Юὑ57,948 cells/Lʲ99,500 cells/LȲ

ῶ2-6ȴ



 

 2-11  

ῶ2-6 ᾬӢ ▲ Ὠ 

                

 

Є  

ד103 Ὠ 104ד Ὠ 

        

Ệ ἤ 

◦ ᾬ 
ð ð ð ð ð ð ð 

ᾬἤ 

Ӣᾬ 

Ṹ  5 41 57 4 50 103 

 5 22 31 5 44 80 

ẃ ȸ ⁮ Ѭ о Ӣ ҉ ȲӖ  ȴד105

(2)  

Aȳᾬ  כ

ד103 ▲ 2ӭ7ּ10דȲ֢ Юὑ26 

inds./1,000 m3̡ 474 inds./1,000 m3ȴ104ד ▲ 3ӭ9

דּ 12 Ȳ ֢ Ю ὑ 17inds./1,000m3ʲ

367inds./1,000m3ȴ 

ד2 ▲Ԛ 3ӭ9ּ12דȲ ẞᾬ и

ᵑⱢ ᾼϚדּ ȳѡӐ ȳῡ ȳ Ње ȳ

ѫ ȳщῊ ᾼϚדּ ȳֵ Ḙ ȳ ᾼϚדּ ȳ

ᾼϚדּ ȳ ȳ ῲּדᾼϚ цץ ȴ֢

ҁ ПῈ иӁֽ 2-6Ἤӱȴ 

Bȳ иέ 

ד103 ▲МȲד ⇔ѿѡӐ Ɏ27.5%ɏцщῊ

ᾼϚדּ Ɏ24.2%ɏ Ȳҏ ⁄ѿѡӐ Ɏ75.0%ɏ

ȲẔװⱢ Ње ȳ ѫ цщῊ ᾼϚדּ

Ɏ41.7%ɏȴ 

ד104 ▲МȲד ⇔ѿѡӐ Ɏ33.3%ɏц

Ње Ɏ22.0%ɏ Ȳҏ ⁄ѿѡӐ Ɏ91.7%ɏ

ȲẔװⱢ ᾼϚדּ Ɏ58.3%ɏȴ ד2֥ ▲ ὨȲ

ѿѡӐ ҏ 83.3%Ȳ ӱѡӐ ⱢṸ ṓ

Пҁ ȴ 
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Cȳֵ ἤ╓ иέ 

ֵ֯ ἤ╓ иȲӦὑ10311דѣ ▲S2

ӑ ẞԉᴶҁ Ȳ ᾎ Ӣᾬֵ ἤ╓ Ȳᴖ S5

ц ד104 12ѣ S4 ⁄֪֢ ẞ 1ᾬ Ȳὼ

⇔╓ Ɫ 0Ȳ ᾎ ᶁл⇔╓ ȴẔ ὼ ⇔

Shannon-Wienerôs diversity indexɎHôɏЮὑ0.56ʲ1.99ȴ

ҵȲ֝ױ ד װ2 ▲ֵ ἤ╓ ד Ɫװ1 Ȳɑ

…֪11ѣц12ѣⱢᵐủȲ‍ֵ ὒủȲṿҁ

ᾬ ד юἬ ȴ 

ᶁл⇔Pielouôs evenness indexɎJôɏЮὑ0.72ʲ0.98ȴ

ᴖṕȲ1037דѣᾬ иӁ ᶁлȲ Ὑ

ȴ 

Dȳ иέ 

⁮ Ṹ ҁ иέ Ὠ Ȳҁ

ֵⱢ ╦ Ȳ֪ױṳ Ὑ и Ȳᴖ10311דѣS5

ẞщῊ ᾼϚדּ ױ֪ ӴϚ ȴ 

Eȳ ֥ἤиέ 

ѩ ПṸװ4ủד2 ֢ ҁ ⇔Ȳ103ד

11ѣɎӂᶁ ⇔153 Ñ 84 inds./ 1,000 m3ɏц10412דѣ

Ɏ53 Ñ 47 inds./ 1,000 m3ɏ ϤᵐủȲ‍ֵ ὒ

ủȲṿҁ ᾬ Ꞌѩ›ủɎ1037דѣ227 Ñ 180 inds./ 

1,000 m3ȷ1049דѣ182 Ñ 141 inds./ 1,000 m3ɏד

юȲᵀѿANOVAиέѩ Ṹ ֢ ҁ ⇔Ȳ֢

ủװП ⇔ṳ Ɏp= 0.129ɏȴ 
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ẃ ȸ ⁮ Ѭ о Ӣ ҉ ȲӖ ד105 2ѣ 

2-6 Ṹ ҁ Ὲ иᵉ 
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(ϝ)  

⁮ ◕ ᵿП ậ Ѭ Џ ᴯὑ ⁮Ӏ

⁮ ӣ ȲẔ Җ ϥ

Ȳ⁮ᴟ ѝ ⁮Ӏ ◗ Ȳᾘ Җ ȳ ȳ

ϝῖ 3 Ȳ Ỵ Ἃ36еṭȲ Ỵц ᾼ Ӣ֮

⁮ П ц ѿ ⁫ ᾼצᵓ Ԉȴ 

1ȳ֢ ᾓ 

Ӗ ד104 ⁮Ӏҵ ☼ẛ VDR(Voyage Data 

RecorderȲ )ц иӁ Ὠ ᴩ Ὑȴ 

(1)☼ẛ  

֮☼ẛ Ỵ 12 вᵂ 23Á06'ѿҖᴟ

23Á18'ȷ119Á54'ѿὧᴟ120Á06'ȲẔМѻ ⁄ᴯὑҖ ȳ

Ḙ ц ҵ Ỵ3 (⁮ ӣ )вцẔ

 ῺѬ ȴ 

(2)Ὀ  

֮Ὀ Ỵ 12 вᵂ 23Á00'ѿҖᴟ

23Á18'ȷ119Á48'ѿὧᴟ120Á00'Ȳ ЄֵЮ֯3ᴟ12

ȲẔМѻ ⁄ᴯὑ‌Ѝ ҵ 23Á00'ѿҖᴟ

23Á12'ȷ119Á54'ѿὧᴟ120Á00'ȴ 

(3)ѭ  

֮ѭ Ỵ 12 вᵂ 22Á48'ѿҖᴟ

23Á06'ȷ119Á48'ѿὧᴟ120Á00'Ȳ ЄֵЮ֯3ᴟ12

ȲẔМѻ ⁄ᴯὑ22Á54'ѿҖᴟ23Á06'ȷ119Á48'ѿ

ὧᴟ119Á54'ȲЄּפὑ Ỵ12  Ὼᵂ ȴ 

(4)Ӌ  

֮Ӌ Ỵ 12 вᵂ 22Á48'ѿҖᴟ

23Á06'ȷ119Á54'ѿὧᴟ120Á00'Ȳ ЄֵЮ֯3ᴟ12

ȲẔМѻ ⁄ᴯὑ23Á00'ѿҖᴟ23Á06'ȷ119Á54'ѿ

ὧᴟ120Á00'ȴ 
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(5)Ϛќ  

֮Ϛќ Ỵ 12 вᵂ 22Á48'ѿҖᴟ

23Á06'ȷ119Á48'ѿὧᴟ119Á54'ȲẔМѻ ⁄ᴯὑ23Á00'

ѿҖᴟ23Á06'ȷ119Á48'ѿὧᴟ119Á54'ȲЄּפὑ Ỵ12 

Ὼ ȴ 

(6) Ἃ  

֮ Ἃ Ỵ 12 вᵂ 22Á48'ѿ

Җᴟ 23Á12'ȷ119Á54'ѿὧᴟ 120Á06'Ȳ Єּפᴯ֯⁮

ӣ ( Ỵ 3 )вế 3ᴟ 12 ȲẔМѻ

⁄ᴯὑ23Á00'ѿҖᴟ23Á12'ȷ119Á54'ѿὧᴟ120Á06'ȴ 

(7) ẓ  

֮ ẓ ὑ Ỵ 12 вᵂ 23Á00'

ѿҖᴟ 23Á06'ȷ120Á00'ѿὧᴟ 120Á06'Ȳ Єֵᴯ

֯⁮ ӣ ( Ỵ 3 )вȲӼⱢѻ ȴ 

2ȳ ד ȳ  

⁮Ӏ…ὑӖ 12ѣ25ѡד99 Пצ ⁮Ӏ ⁮

֥ẆᴖכᾼȲ ЬἋ ⁮Пצ ( ⁮ и)

⁮Ӏ ( ⁮Ӏ и)ȴ֪ױᴞӖ ד100 Ȳ ỗ П

ד צ ⁮Ӏ иȲẔ֢ П ᶁҬצϚ

Ȳᴖӑԛ иẔМ ⁮Ӏ ⁮ П֢ᵑ ȴ╥ѿȲӑẃ

֯ Ӑ צ П⁮ и( ⁮ и)Ȳ Ṽѿ

ἏẒ ӀПד ѩẂȲẃ֥ ч ⁮ иП ȴ 

Ӗ ѿ›Ȳד100 ד Мצ ⁮ ȳӀП

…и ῶԝȲ ⁮ ⁮Ӏᶁ иⱢῺ ȳᾘỴ

ȳ ȳв ҳЄ ȲẔМ Ӑ ӑẃ ϱצ

ᾼⱢᾘỴ ȴ╝ Ԓ ⁮ ȳӀ֥Ẇ›

(2006~2010)Ẓ П֢ᵑҜѩȲֽῶ 2-7ἬӱȲ ⁮ ᾘỴ

Пӂᶁד Ɫ 2,718.2е Ȳӂᶁד 312,822.4Ҙаȷ

Пӂᶁד Ɫ 3,391.6е Ȳӂᶁד 407,611.4
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Ҙаȴᴖ Ẓ ȳӀ֥Ẇ ⁄ ⁮ ᾘỴ

П иἬҜПѩẂ⁄иᵑⱢ 88.4%63.1%Ȳ 2-7Ἤ

ӱȴ 

  

 
 

ȸ ᴥ ҅ῶ☼ẛ ὑ Ἤ ᾼ ֵȲӼᵛⱢᵂ ȴ 

2-7 ⁮Ӏҵ VDRц иӁ(1/2)
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ȸ ᴥ ҅ῶ☼ẛ ὑ Ἤ ᾼ ֵȲӼᵛⱢᵂ ȴ 

2-7 ⁮Ӏҵ VDRц иӁ(2/2) 
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ῶ2-7 Ӗ ד95̡105 ⁮ ӀП ц  

ᴯȸе ȳҘа 

ᵑ 

  

 ᵑד

⁮ (A) ⁮Ӏ(B) 

Ὼ  ᾘỴ   в  Ὼ  ᾘỴ   в  

                

95 505  42,643  3,564  295,612  4,631  490,582  56,949  3,279,660  2,052  185,522  635  53,387  2,965  155,227  5,789  271,656  

96 534  82,288  4,342  788,445  3,732  495,959  54,592  3,617,717  1,429  121,580  555  49,578  2,141  188,392  5,759  299,666  

97 545  80,021  2,755  228,666  3,421  468,291  49,334  3,942,575  492  50,630  268  23,346  2,004  220,418  5,748  388,439  

98 548  76,204  2,152  179,126  2,282  254,352  45,520  4,590,971  416  40,708  393  36,958  2,532  82,126  4,533  256,394  

99 563  58,194  778  72,263  2,892  328,873  49,390  4,262,677  339  34,849  469  42,335  3,128  547,313  6,493  586,074  

100 

 

315  38,813  3,165  494,220  

 

1,676  175,696  369  43,915  5,548  783,632  70,351  7,233,323  

101 152  23,100  3,066  696,390  5,414  687,491  178  26,137  5,374  1,104,192  87,426  6,989,941  

102 139  24,639  4,969  1,176,743  681  130,158  163  27,878  8,711  1,865,838  83,233  7,503,040  

103 118  23,561  3,410  769,949  677  127,341  138  26,658  5,978  1,220,827  84,785  8,450,345  

104 157  29,912  2,604  487,619  1,025  186,681  184  33,844  4,565  773,167  79,976  7,369,261  

105 151  27,674  2,337  585,666  1,209  172,346  177  31,312  4,097  928,629  73,365  6,828,758  

ӂᶁ 539  67,870  2,718  312,822  3,392  407,611  51,157  3,938,720  946  86,658  464  41,121  2,554  238,695  5,664  360,446  

 A/(A+B) (%) 85.4% 88.4% 57.0% 63.1%  B/(A+B) (%) 14.6% 11.6% 43.0% 36.9%  

ẃ ȸᴩ╜ ỗ ȲМ Ӗ ү ֮ ד Ȳ95דʲ105דȴ 

ȸ ⁮Ӏ2011ʲ2016֢ד ᵑП Ɫ Ӏ֥Ẇ ȷ ⁮ 2011ʲ2016דᾘỴ ц ⱢṼ 2006ʲ2010ד ⁮ Ӏ֢ᵑἬᴾѩ

ẂП ȴ 
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3ȳ  

⁮ Ṥᴟ10512דѣἉ Ԛ 690ȲẔ

Мѿ 482Ɫ ֵȲҜ П69.9%ȷ ϩ 131ȲҜ

П 19.0%ỰװȷẔ҃ṼᶧⱢ 5 ѿϯП 3 ȲҜ

П5.5%ȷ11~20П 23ȲҜ П3.3%ȷ21~50

П 7 ȲҜ П1.0%ȷ5~10П 4 ȲҜ П

0.6%ȷ51~100 101~500П ֝Ɫ2 Ȳ֢Ҝ

П0.3%ȷ ю⁄Ɫ ϩ 1 ȲҜ П0.1%Ȳ ῶ2-8ȴ 

ϱҠ῀Ȳ⁮ Пᵂ Ὼϟכ ὑЊ₤П

Ἠ (Ҝ89%)Ȳ ᵂ ֪ắ ὑӐṝ ᴯȲ֪ױ

ЄֵὑᾘỴ ᵂ ȴ 

ῶ2-8 ⁮  

ᴯȸ  

         

(CTRȳCTY) 482 

ϩ (CTS) 131 

ϩ (CTX) 1 

5 ѿϯ(CT0) 38 

5 ~10 (CT1) 4 

11 ~20 (CT2) 23 

21 ~50 (CT3) 7 

51 ~100 (CT4) 2 

101 ~500 (CT5) 2 

֥      690 

ẃ :М Ӗ ү ֮ ד Ȳ10512דѣȴ
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4ȳ иӁ 

⁮ вҔᵶ ȳҖ ȳ ȳ‌Ѝ ϯЍ

ȴ ᶁⱢ ϡ Ȳѻ Ɫ ⁮Ӏ╜Ἀȴ 

(1)  

Ӑ ᴯὑ ⁮ӀПᴫҖѠȲ ≡Ѭ ҏ Ѐּ3.5פе

ṭȲᾜ֮ פּ 0.16е Ȳ Ѭ вП ȴѻ

Ṷ Ḷ Ẕ҃ṙ ҵȲЬ Ἁȳ☼ẛ Ȳ

ֵὑ Ỵ1~2вПѬ Ȳ ᾬѿӪ ȳӪЀц

ⱢѻȲᵂ ֵ Њ₤ Ἠ ȴ 

(2)Җ   

Ӑ ֤Ɫ ᴎ ȲᴯὑҖ  ϮԏṭȲ ҏ

ЀҖỴȲᾜ֮ פּ 1.75е Ȳѻ ẁ ₤ ЊП

ᾜ ҏȴ ₤ ѿ Ḷ ⱢѻȲּפḕד

8~9ѣ֞ Ȳ12ѣи Ȳ ȴכן9ѣ~8ד Ḷ

ҵȲЬצ и Ӗ ṶᾘῺ Ȳṳѿ ☼ẛ

ⱢѻȲ ᾬѿῧ ȳϮ ȳӪ ȳ ȳ ȳ ȳ ȳ

рҁ Ɫѻȴ 

(3)  

Ӑ ᴯὑ ⁮Ӏ Ȳ ѹ ЊȲ ֥

ᾜȲ 116.3еפּ ȴӐ Є₤ ֵὑ

Ἠ ᴫ⁮ ᵂ Ȳṳѿ Ὀ ⱢѻȲẔ ₤

ЊП Ϡ Ḷ цṙ ҵȲӼ֯ᾘỴ

Ṷ☼ẛ Ȳ ᾬѿ ȳ ȳ ȳӪ ȳӪ ȳ

ЀȳῧὬȳᴚ Ɫѻȴ 

(4)‌Ѝ  

Ӑ ᴯὑ ‌ ṭȲ ᾈ Ѭ вП Ȳᾜ֮

פּ 1.56е ȴӐ Є₤ ֯פּ Ἠ ᴫ⁮

ᵂ ȲѹЄֵ Ṷ Ὀ ȲЊ₤ ⁄֯ᾘỴѬ Ṷ

☼ẛ Ȳ ц ЄֵᵂⱢ֯ Ḷ П



 

 2-21  

ᵂ ЏẓȲ Ӽ ☼ẛ Ȳ ᾬѿ ȳ Ӫ ȳ

ȳӪ ȳӪЀȳᴚ Ɫѻȴ 

(5)ϯЍ  

Ӑ ᴯὑ ⁮Ӏϝῖ Ȳ ᴯ в Ȳюắ Ȳ

ᵀ ҏ ҵ ȲҒϱỂ Ɫ ȲẔἉ Ɫ

Ḙᾇ Ȳ Ȳ֪ױ ҏЛ―ȴ פּ 11.14

е Ȳѻ ẁЊ₤ ếϝῖ ԏ ᾜȲ ₤

Ҕᵶ ếứ Ȳ ֵѿḶ ⱢѻȲứ

⁄Єֵ ֯ Ỵ2~3в Ȳѿ рҁ ȳ Ӫ ȳ

ȴ 

5ȳ⁮ ӣ  

⁮ӀҖ  ϥ ᴟϝῖ ѝ Ẓ ᴞ Ỵ ӂᶁ

ᵅ ֣ҵἋᴼϮ Ἤӱꜜ вЛᵶ П ( A64ȸ

ὧ 120⇔0.59иȲҖ 23⇔ 0.78иȷ A65ȸὧ 120

⇔ 2.81иȲҖ 23⇔ 2.54иȷ A66ȸὧ 119⇔ 58.89

иȲҖ 23⇔3.89иȷ A67ȸὧ 120⇔3.6иȲҖ 23

⇔19.89иȷ A68ȸὧ 120⇔6.35иȲҖ 23⇔19.68

иȷ ȸὧ 120⇔4.01иȲҖ 23⇔2.87и)ȲᵀЛ

Ҕ╗ Ḙ ȳϝῖ ȳҖ  ȳ

цẔ П ȲẔ פּ 182.5ӂѠеṭȲ 2-8ȷ

М Ӗ  03ѣ31ѡȴד04ѣ01ѡᴟ113ד103
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ẃ :ᴩ╜ ỗ  

2-8 ⁮Ӏеᵫצ
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(ϥ) ֮  

1ȳ Ӣ ᾬ’  

ֽ 2-9ἬӱȲ ⁮Ӏҳ Ӣ ᾬ’ ᴯὑׄ⁮ Ȳ

51,505е ȲⱢ ӥἬᶮכᾼϢЏ ֮Ȳѻ ’Ṏ Ɫ

’ ⸗ ֮Ӣ цẔ П ȲᵀӦὑᴯὑᾈЀȲṳѹ

Л֝צ ⇔ᾼϢⱢᵓӣѠהȲ Ϡֵ оᾼ ֮ȴ’ Ể

Ɫ Ȳ’ вצ ӥȳѬ ȳ ᾈȳ ѿцᾈЀḘ☺

ᾼ ȴҫҵȲ’ ṷצ ӥ֪ Ỵ ᴫ ᴖ ᾎ Ȳ 

מּ ὭҔᵶϠХ ȳ Ḉ Ȳ Ϛṷצ ӢἤѬ ȴ

ṷֵ оᾼ ֮Ȳ ẁЛ֝ᾼѬ ᾬẃ ȴ ѝ Ѐ

ҖỴ ᾬ’ ⁄ᴯὑ ⁮Ӏϝῖ Ȳḕ10דѣᴟ

4ȳ5ѣủד ἤ ― ҖѠ ẞ ⁮Ӏϝῖ  

Ὼ ҍȴϱ Пҳ Ӣ ᾬ’ ц ѝ ЀҖỴ

ᾬ’ ꞋБ Ϥ ֮ вȴ 

2ȳѝо иӁ 

⁮֮ צ ᾼ ҭ Ȳҡ ц ҭ∂ ᵉӀвȲ

ֽ 2-10Ἤӱȴҡ иᵉ ѻ М֯ ⁮ӀȲ ⁮

צ⁄ ╦иᵉὑ и ȲֽЍϱ ȳ о ȳ ṗ ȳṾ

ṭ ȳ ӧ ȳҖ  ȳ Ѭ ȳ ȳ∟ ȳӪᾈ ȴ

Ὼדẃ ֵ ᾼѝо ᵿȲẔМ Ӱ ҅ᾼѝо ᵿ

ᴯὑҿ Ȳ Ӱ ҅ᾼѝо ᵿиᵉὑỪӥ Ѝ

ȳ о ⁮ ṭȳ Ӏ ṭ Ϯ῟ṭȳӘ ὲṭ

ṭȳ Ч ϥӧṭȳЧ ѳ І ӞУ ᴎ ṭ ֮ȴ 
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2-9 ҳ Ӣ ᾬ’ ц ѝ ЀҖỴ ᾬ’  

 
ẃ ȸ ֥ Ӏ֥Ẇс שׁ Є ⁮Ὲ ц Ӏ ֥Ѡ Ԓ ứ ӀḆ

ɚ ᵫ ɛȲ ⁮Ӏ╜Ἀ Ӏ ȲӖ  3ѣȴד101

2-10 ⁮Ӏҡ иᵉӱ  
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3ȳ ֮иӁ 

֮’ṎᾎὑӖ ᴩȲѻ╟ה2ѣ2ѡӔד104 Ɫ ’

֮щ ☻ ғ Ȳ Ӣᾬֵ ἤȲц‚ ֮Ӣ ’Ṏц

Ὑ ᵓӣἬạứȴԓ ҳϫϡצ ế ֮ԝϤ’

ȲẔМ ⁮ӀצẒ ếг ֮ϤԝȲֽ

2-11ἬӱȴẒ ֮Ɫ ѝ Ѐ ֮ȳҳ ֮Ȳҫ

г ֮╥Җ  ֮ȳϝῖ ӥ ֮ȳϥ Ѐ ֮ȳ

Ѭ Ѐ ֮ȳỪӥ ֮ế ⁮ ֭ ֮ȴ 

 

2-11 ֮’Ṏ  



 

 2-26  

4ȳ֮  

ᶙכԓ ֮ ᾼ ứеᵫȲҔ╗4 54֮

ȲиӁὑ20 ӀȲ250 Ӏ Ȳ 5,287פּ

ӂѠеṭȲ ֮ Ȳ ẁṮḳц’Ṏ ȴ֮

ṳЛ҅ῶ╥֚ ȲẂֽ’Ṏ ₤ᾼɦ֮ ֮

ɧцɦ֮ϯѬ ᾃ֮ ɧȲЁ֮ ᴩⱢ ậṮ

╟ȲЛ ֮ ц֮ϯѬ ᾃᾼѬ Ѭ ȴṮḳ

₤ᾼɦ♄ ֮ ɧцɦЍ ֮ ֮ ɧȲ

ḖӦ ֮֮ ▲ц֮ ׄԓ ᴷȲ ɦ иӁɧἨ

ɦЍ ֮ ᾼ ứἤɧȲ ậ ᾼ֪ ╟ȲṿЁ֮

ᴩⱢ֥צ П Ἠ Ȳ ᵅӑẃ ᴩⱢắḳ ᾼ

ȴ 

⁮֮ ֮ ѻ ɦ֮ϯѬצ ᾃ֮ ɧц

ɦЍ ֮ ֮ ɧȲᴖ ▲ ἬеӁП ⁮ӂ ֮

ϯѬ ᾃ֮ Ȳֽ 2-12ἬӱȲὑ ⁮П ṗȳ оц

оצϚ֮ϯѬ ᾃ֮ ȷЍ ֮ ֮ ⁄ѻ

ᴯὑ ⁮֮ ὧ Ѝ ȴ 

 
ẃ ȸМҶ֮ ▲Ἤ 

2-12 ֮ϯѬ ᾃ֮  
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ϡȳ вҵ Ἤ П έ 

(Ϛ) в ᾓ 

Ṽ Ѭᵓ Ȳ в צ 17Ȳֵ

ὑ ֮ ẁ ӖӢӣѬȴ в Ѭ о ҵדᴿȲנ

ᶾ ᾎȲɔ ӣ Ἴậ и Ѭѿ Ѡה о

Ѭȴ   Ѭ о ПҵȲ ֮ ᶁ

ᾎ(RO)Ȳ Ѭ ֵ֯ḕѡ1200ӴѠеѐѿϯȲֽῶ2-9Ἤ

ӱȴ 

Ӑ ҟ ᴎȳ ȳүМ ȲẔМ ᴎȳ

Ẓ ṳ ᴩ╜ ứȲ ֪ṿӣ῏ Ἠ ѽӣѬ Ḗ йἤ

ᴖ ȷ М ӭ›⁄…ᶙכῴḔ ▲ ṳ═ ᴷМȴ

ҵȲױ Ὥг Ӱо ֪ ӣѬ ḖȲӼ ѿᴞ Ѭ

о Ѡה сẁѬ ứἤȲṳὑӖ ד107 8ѣ 1ѡ ’

ᴷ ▲ȴϱ 4 ד Ὠכ ֽϯȴ 

1ȳ Ѭ о  

֮ Ὼדẃ ṣ ֣ ᶾЏדּ ₤ȲӣѬ Ḗ

ȲѬᵓ Ɫ֪ ӣѬ Ḗכ Ȳ ὑӖ ד94 Ӗ

Ѭ о Ҡᴩἤ ᴷѿцԒ Ȳ ѿֵао

Ѭ П Ȳ ứѬ Пẁ ȴ 

ṼẔ ᴷ в Ȳ Ѭ о ứ ὑ ᶾדּ

Џ ӪӞ Ȳ ѿ ᶾЏדּ ѬᴃȲẁ

ᶾЏדּ ӣѬȷ в ὑӖ ד96 ᴩ╜

ứ֝ Ȳ ӭ› Мȴ 

2ȳ ᴎ Ѭ о  

ᴎּד Ɫᶺ ᶾדּ Ȳ ὑ Ѭᾼ ᶴ⇔

Ȳɑ Ѭ ᾼכ ҷϷ ЄȴⱢṿ ᶾדּ Ѭ ẁ ֵаоȲ

Ӗ ╜ᴩד92 ӱȸɦⱢ ứ ӣѬ ḖȲ֯ ᴎ֮ ᴟ

юԒ 1 Ȳѿ‚ Ӗ Ѡה Ȳṳ’ ן Ϛ

ứѬ ц ɧȲṳὑӖ ד93 ứ֝ ȷ ֪
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דּ Џ דּ ֝ е (ᴎּד е )ὑ֝ד ẗᴩ╜

ῶӱ ѬѬ Ьצ Ȳⱪᴩ╜ ὑӖ Ἁẗӱדד93

ȴ 

3ȳ М Ѭ о  

Мּד Џ П ᶾדּ Ȳ М Ѭ о

Мּד М ֮ ѿ Ѭ оẁ ӣѬȲѿ ẁ ᶾדּ

ứц Ѭ ȴ 

М Ѭ о ᴷ ֥ᴕ ẁѬ Ѐ(ᴕ

∟ Б ứἨ ứПѬ Ѡ ẁѬ )ȳẁѬ ӣ

Ѭ ḖȳҠᴩẁѬѠה ạ ֪ІȲ ᴷӖ ד101 ѻ

Ѭ Ɫḕѡ 8.5ӴѠеѐȲ ’ ӣѬП

Ɫḕѡ 2 ӴѠеѐȲҠ ӣ ẁѬἨ М Џ

ӻ ӣѬ Ԓẁ Ѡהẁ МּדӣѬȴӭ› М Ѭ о

Бᶙכ ▲ ᵂ Ȳ∟ ╥ᵡ Ь ṿӣ῏ Ḗ

ᴖứȴ 

4ȳ Ѭ о  

ɦг ҳ ∂ Ὑ ▲ Ḇ Ϯ

װ иέ ᵫɧӨ ӣѬ Ӧ 25.7/ѡ Ɫ

34.5495/ѡȲ ’ ᴷ ▲ỗ װ161

ḟ ȸɦ ҉░Ѭ ẁѬ ЛṜ345,495/ѡ Пᴞ Ѭ

҅Ѡ ɧȲ ᴯ ҏП Пֵ оᴞ ӣѬ Ѡ

Ҕ╗​Ѭ֫ןȳ ᶠѬԛᵓӣц Ѭ о ӭȴ 

г Ɫ ’֢ ẁѬ ứȲ106ד ҏ Ѭ о

∂Џ Ὑ Ȳṳὑ1078דѣ1ѡ

ᴷ ▲ỗ װ335 ▲ Ȳḕד 2̡ 5ѣȲ 6ѣᴟ

╓1ѣɎד Ѭᵓ ứѬ ЛṜ ɏȲ ЛҠ

ὑ ᴯ֪ П Ȳ ѣӂᶁѡ Ѭ 8̡ 10.5Ȳ

ԓד Ѭ 1,700ѿϱȲṳ֯ậ ד Ҡц ∟∟3

вᶙЏד ȴ 
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Ѭ о ᴯὑ вȲ Ɫ3.3е Ȳậ

ӣѬ Ɫ ц оеӣϡ ҏПӑ ᵐ⁯ Ѭ

Ɏ ѬɏȲậѬЀᴯὑ ѬὙ ȷ Є ậӣѬ Ɫ29

/ѡȲ Ѭ Ɫ10 /ѡȲ Є Ѭ Ɫ19 /ѡȲ

Ѭѿ ה Ὅᴟ Мȴ Ѭ о ᶾ ӣ

ᾎȲ Ṇ ҔᵶậѬ ȳ Ṇ ȳ Ѭ о Ṇ ȳ

Ṇ ȳ ₇Ѭ Ȳѿц Ṇ ȳМế Ṇ ᴆᾇ

Ṇ ȴ 
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ῶ2-9 в ᾓ 

֤ 

ҏ

Ѭ  

(CMD) 

ӣѬ ᾼ оᶾ  
(ѡ) 

ѬậѬ  

( ӴѠеѐ) 

Ѭ  

( ӴѠеѐ) 

Ѭ Ὅ

( ӴѠеѐ) 
ᴯ 

Ϯ (Ϛ ) 1,130  Џ ӣѬ ᵅ Ὲ  134  35.23 11.10 24.13 ϩеҨ 

Ϯ (ϡ ) 1,130  Џ ӣѬ ᵅ Ὲ  170  44.73 14.10 30.63 ϩеҨ 

Ѝ׆  600 Џ ӣѬ ᵅ ᵅ  240  19.00 5.61 13.39 ϩеҨ 

Ѝ  480 Џ ӣѬ ֵ  69  9.97 1.79 8.18 ϩеҨ 

е Ϛ Ѭ о

10,000CMD Ѭ о  
10,000 ӖӢӣѬ RO  26  3.54 0.92 2.62 ᴞẃѬеҨ 

е Ϛ Ѭ о

3,000CMD Ѭ о  
3,000 ӖӢӣѬ RO  366  1,146.27 366.00 780.27 ᴞẃѬеҨ 

ׄ Ѭ о  400 ӖӢӣѬ RO  366  332.14 113.46 218.68 ᴞẃѬеҨ 

ᴫ Ѭ о  750 ӖӢӣѬ RO  366  1.35 1.09 0.26 ᴞẃѬеҨ 

Ѭ о  100 ӖӢӣѬ RO  366  81.52 27.45 54.07 ╜Ἀ 

ῲУ Ѭ о  100 ӖӢӣѬ RO  365  5.81 2.48 3.32 ╜Ἀ 

   Ѭ о  2,000 ӖӢӣѬ RO  365  10.79 4.11 6.65    ᴞẃѬ  

Ϛ)יּ⁮ ) Ѭ о  500 ӖӢӣѬ RO  161  15.74 4.68 11.06 ᴂ ᴞẃѬ  

ὧі Ѭ о  500 ӖӢӣѬ RO  292  36.00 13.69 20.73 ᴂ ᴞẃѬ  

Җּי Ѭ о  500 ӖӢӣѬ RO  295  27.18 8.57 17.14 ᴂ ᴞẃѬ  

ϡ)יּ⁮ ) Ѭ о  500 ӖӢӣѬ RO  326  51.90 17.03 33.82 ᴂ ᴞẃѬ  

ᴫ Ѭ о  500 ӖӢӣѬ RO  326  19.03 5.85 11.68 ᴂ ᴞẃѬ  

Ϯ)יּ⁮ ) Ѭ о  950 ӖӢӣѬ RO  339  85.54 31.73 52.39 ᴂ ╜Ἀ 

ẃ ȸ Ѭᵓ Ȳ105ד ȴ 
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(ϡ) Ẃиέ 

Ầ ὑӖ ד101 ῶᾼѬ о ᵫ(Water 

Desalination Report, WDR)╓ҏȲ ғᾼכ ȸצ

∂ ֥Ѿ ȳṆ ᵂ ứȳׄԓȳ х цẓצ

Ȳ ῶ2-10ȷ ҷ ᾼ Ɫȸ ᴷ Ḗ Ȳᶙכ∟ Ṝ

ᾼṿӣ Ȳᴟṿӣ ӑ Ȳ ῶ2-11Ἤӱȴ 

 

ῶ2-10 ҵ ғכ Ẃиέ 

֤ ( ) (ᴫа) оᶾ ғכ  ֪ 

Perth 

(Australia) 
2007 SWRO 

ѿ ὙЄ₤ Ѭ о Ҡᶶ ∂

ᶙכȲѹⱢ х П  

Jeddah II 

(Saudi Arabia) 
1979~2007 MSF 

ӑ Ȳד28 ױ о

Ṇ ᾼ ἤ 

Ashkelon 

(Israel) 
2005 SWRO 

ѿ ҉и Ὑ PPPɎеҨẦϩɏ ה

Єѐ⇔ Ѭ о еҨҠ כ ȳ

ᵅכӐП ẁѬ ╟ 

Aruba 1965~1998 MSF 
ӣ 10 ӂᶁ ỄⱢ Пד20 ֣ ה

(long tube) MSF  

Layyah 

(UAE) 
2002 MED 

ѿ ὙЄѐ⇔ MED Ɏ

36,336 CMDɏ MSFѩ Ьẓ ᾨϩ 

ROWPUɎ

Ѭ о ɏ 
1980~now RO 

Ԛ 1,000ẓ ROWPU о

ȲⱢ ≡ ᾓц Ṷӣ ẁ Ѭ 

St Tomas 

(Virgin Island) 
1981 MED 

ᵅױ MEDṆ ֯ Ь∟ד30

ᾼẁ Ẕ П Ѭ  

Jeddah III 

(Saudi Arabia) 
1989 SWRO 

ѷꜜ Ϛ Є₤ Ѭ о Ɏ

56,775 CMDɏȲ ֪∂ ҅ד ᴖנ

ᶾצ Ȳᵀ ὑ ᶾ ӣ

ὑ Ѭ оẓ ἤ  

Point Lisas 

(Trinidad) 
2002 SWRO 

ᴫѠ ЄПѿBOT ᾼ

Ѭ о Ȳכғᵌὢ оц

Ȳ ẁḕѡ 11 Ѭ  

Bermuda Aviation 

Services(Bermuda) 
1974 SWRO 

Ϛ о П Ѭ о

ȲϷὑ Ɫכד1975 Ϛ ׄ ֫

ן П Ѭ о  

Sorek(Israel) 2013 SWRO Ѭ 540,000CMD 

Tuaspring 

(Singapore) 
2013 SWRO 

Ѭ 318,500CMDȲ╥ὧ⁮Ṹ Є

П Ѭ о ȴ 

ỳ Ѭ о  2005 SWRO Ѭ 50,000CMD 

ȸ1.SWROȸ Ѭ ᾎ(Sea-Water Reverse Osmosis)ȳ2.MSFȸֵ ᾎ(Multi-Stage Flash 

system)ȳ3.MEDȸֵ (Multi-Effect Distillation) 

ẃ ȸ ᴕ ֮ Ѭ о ц (Ѭᵓ ȲӖ цӐ(ד106 Ӕ ҉ȴ
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ῶ2-11 ҵ ҷ Ẃиέ 

֤  

( ) (ᴫа) 
оᶾ  ҷ ֪ 

Victorian 

(Australia) 
2012 SWRO 

ѿ ҔѠה ∂Ȳ ∂ ќ 10

  רּ

Lok On Pai 

(Hong Kong) 
1972 MSF 

Ṇױ МϚ Є₤ MSF ∂ ∟

⁯ ӑ  

Carboneras 

(Spain) 
2002 SWRO 

Ѭ Ȳṿѻ ӣѬП Ӗ

ᾎ  

TampaBay (Florida) 2006 SWRO ᶾ  

Carlsbad (California) 2016 SWRO 10 Ьӑד  

Ad Dur RO 

(Bahrain) 
1990 SWRO › Ṇ ҷ ṿ ROṆ ᾎ  

Point Lisas  

(Trinidad) 
1999 SWRO Ҕ ∂ ӣ≡ Ғѹꜜ ᾨ Є 

Jeddah I 

(Saudi Arabia) 
1966 MSF MSF –  

Palm Jumeirah  

(UAE) 
2007 SWRO ᴷ Ѭ Ḗ Ȳ ѽṿӣ  

ẃ ȸ ֮ Ѭ о ц ȲѬᵓ ȲӖ  ȴד106

 

1ȳ ☺ꜗ Ѭ о  

ꜗ Ѭ о ᴯὑꜗ ѿ⁮25еṭȲӖ 10ѣד95

ỞἼѬ(╟Џ 18 ѣ)Ȳ96ד 2ѣӔהᶙԓ Ѭ

144,000 CMDȲּפᴾꜗ ẁѬ 18%Ȳ ᴷẁ 150ϢЀȷ

ӣ ᶾ Ȳṳ ֥ ҖѠּ200פеṭ ᾼEmu 

Downsϩ Ɏ48 Ȳ 80MWɏẁ ϩȲ

ѿ ю ⅍ ὍȲẔⱢ ֥ԛӢ ṿӣП Ẃȷ

ꜗ Ѭ о П ѬכӐּ0.92פ USD/m3ȲⱢ ☺֢ѻ Ѭ

о М ᵅ῏Ȳ ῶ2-12ц 2-13ȴ 
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ῶ2-12 ꜗ Ѭ о ╟  

ӭ в  

ЄӢ ϩ 250,000 CMD 

 ᵅ Њὑ4.2 kwh/m3Ȳи☼1 Ɫ2.5 kwh/m3Ȳ ד

Ɫ4.0̡6.0 kwh/m3 

ד ӣ Њὑ2Ͼ  

›  Ʉ ҒϤH2SO4ȲԛҒϤFeCl3 צ ᵗ ȴ 

Ʉ 2 Ғ Ю Ɏ ++Ȳ֢12ɏ Ȳ Є Ѭ☼

ⱢḕЊ 14,800ӴѠеѐȴ 

Ʉ 2 Ɏ֢ 7 ɏȲḕ вצ 360 Ɏ5

ᴏɏȴ 

RO  Ʉ и☼1ȸ12 SWROȲḕ 162ќҒ Ȳ Ѭ 13,350 CMDȴ 

Ʉ и☼2ȸ6 ᵅ ROȲḕ 124ќҒ ȴ 

∟  ҒϤCa(OH)2ȲṳѿCO2 pH  

ן֫  16ү ϩӻ ERI PX-220 

 TDSЊὑ200 mg/LȲ оᾬᵅὑ0.1 mg/Lȴ 

Џ ӣɎᵶ

∂ ᵓ ɏ 

3.87аɎ ɏȲӦSuez Degr®montMultiplex Engineering Pty 

Ltd֥ ∂Ȳ ᵂ  ד25

ẃ ȸ ☺Ѭ еҨȲhttps://www.watercorporation.com.au/water-supply/our-water-

sources/desalinationȴ 

 

 
ẃ ȸPerthȲSUEZ http://www.degremont.com.au/projects/perth-seawater-desalination-plant/ȴ 

2-13 ꜗ ☼  

https://www.watercorporation.com.au/water-supply/our-water-sources/desalination
https://www.watercorporation.com.au/water-supply/our-water-sources/desalination
http://www.degremont.com.au/projects/perth-seawater-desalination-plant/
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2ȳ ҒịЄ◙ Ѭ о  

Є◙ Ӧ ɎHyflux Ltdɏ ∂ ṳ ᵂ Ȳ

דפּ֥ Ȳד25 Ѭ 318,500 CMDȲӖ 9ѣ8ѡד102

Ȳ Ԛ ⱢṸ☺ ẂȲӦ

ẁ Ἤ ϩȲ֥ ∂ ӐⱢ10כ 500╦аȲ Ɏ2

ɏⱢ14.4е Ȳ Ѭѿ 0.45╦а/m3 ҒịеӣṶ

ᶝȲ Ɫ411 MWȲֵ ϩ С ȴ 

Ӧὑ ԚӣậѬȳ Ѭ ѿцד Ȳ

Ҡѿ ᵅ∂ ӣȲṳѹ ’Ӣ ѬП ϩ Ȳ

ṿӣ ѬҠѿ ᵅ ᶧἬ ᾼ ϩȲӼᵛ

ю Ѭ ᶧᾼ ȴ 

Ṽ HyfluxὙ ц ⁮Ӏ╜ἈѬᵓᶝ ד103

ᵫȲЄ◙ ᶧ ֽϯȸ 

(1) ֯ Ỵ 50еѐ צ 2 ậѬ ȲԒ 20 mm

2 mmẒ ∟Ȳԛ 100 m ∟Ȳ ᴟ UF

› ȴ 

(2)› Ṇ ṿӣ ᾼ KristalᶸUF ȲⱢ МῈ

ȲԚצ 17 Ȳḕ иⱢ 4 Ȳḕ צ 160ќ Ȳӂ

ᶁḕ Ѭ פּ 1,843 CMDȲ Ѭ 93̟ ѿϱȴ 

(3) Ϛ ROи☼ṿӣ SWROᶾ ȲԚצ 17 Ȳ1 ∕Ễȷḕ

צ 216 Ȳḕ вצ 7ќ SWRO ȷӂᶁ Ѭ  55.פּ

CMHȴ 

(4) ϡ ROи☼צ 45̟ ᾼѬẃᴞ Ϛ ROи☼ᾼ֫ןѬȲṿӣ

ᵅ ROȲԚצȲ Ѭ 90̟ ȷḕ צ 132 Ȳḕ צ 7

ќ LPRO Ȳӂᶁ Ѭ פּ 1.00 CMHȴ 

(5) Ṇן֫ Ɫ 68 CalderTMDWEERTM аȲḕ 4ќȲ

Ԛ 17 Ȳ95̟ ѿϱ֫ן ȴ 

(6)∟ Ҕᵶ ҒӰᴊ ᴩԛ оȲṳѿ CO2 pH ȴṳ

Ғ ȳ◘оᾬȳ ∟Ȳ ֯׀ Ѭ МȲԛ ᴟ Ғị
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еӣṶ ᶝᾼẁѬ Ѭᴃȴ 

(7)Ὅ☼Ѐ Ỵ 120еѐȲ ה Ὅȴ 

3ȳѡӐ ỳ Ѭ о  

ỳ Ӏ ᴯὑϟאҖ Ȳ פ1,169ӂѠеṭȲϢЀּפּ

250ϢȲӦὑ ҵПϚ ᾈЎ ∟Ў ậѬȲ

Ӏо ϢЀ ҒȲӣѬ Ḗ ҒȲᵀ╥ӣѬ Л Ȳ

Ӣ Ѭ ȴӖ ד62 ỳ֮ Ѭ ԍ ӴȲѿԍכ

ѠהԚ֝ ѿц Ѭ ȷӖ ד72 Ở

ᴞẃѬẁ Ṷ ɎӦ ∟ЎіѬȲὑѳ Ѭ Ȳ ᴟԍ

ПẁѬᴃȲԛӦ֢ᴞẃѬṶ ẁѬ љṿӣɏȷӖ 88

ậד Ѭ оṶ ҠȷӖ ד94 50,000CMDП

Ở Ѭȴ ỳ֮ Ѭ ԍ Ӧ ӭ Ӗד ד68 ẁ

ѬϢЀ1,415,000Ϣȳ Ϛѡ Є Ѭ 163,000 CMDȲ

װ4 ∟Ȳ֯Ӗ ד102 װ4 װ2 Ḇ ȲБ ẞӭ

Ӗד ד109 ẁѬϢЀ2,469,000Ϣȳ Ϛѡ Є Ѭ

268,100 CMDȲӭ›ẁѬѩẂּפᴾ ỳ Ӏ ᾼ40̟ȴ 

ᴯὑ ỳӀὧ ᾼ ПМ Ồֵ Ѭ оМїὑӖ 88

דʲ93ד ∂Ȳ Єḕѡ 50,000ӴѠеѐ ѬȲⱢӭ›ѡ

Ӑ в Є ᾼ Ѭ о Ȳ Ṷ Ɫ408ѡ ȲӦ ỳ

֮ Ѭ ԍ ԓ ȴӖ ד105 ѡӂᶁ Ѭ Ɫ

20,359ӴѠеѐȲѡӂᶁ Ɫ5.36 kwh/m3ȴ о Ѭӣ

БӦӖ 5.79kwh/m3Ȳϯד96 ᴟ1055.36ד kwh/m3ȴ 

Ồֵ Ѭ оМїᴾ֮ Ɫ46,000ӂѠеѐȲפּ ╟

ὑῶ 2-14МȴỒֵ МїП о ᶧҠиⱢậѬ

Ṇ Ɏ ‹ɏȳה Ṇ ɎUFɏȳѿц оṆ Ɏ

RO+ɑ ROɏȲ Ɫ99.3˖Ȳ ᶧֽῶ2-13ц

2-14ȴ 
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ῶ2-13 Ồֵ Ѭ оМї ╟  

ӭ в  

ᴾ֮  46,000ӂѠеѐ 

∂  16,000ӂѠеѐ 

∂  ֮ϱ2 П ∂  

ЄӢ ϩ 50,000 CMD 

ậѬ 1. Ѡהȸ ậѬɎӝꜜ ɏȴ 

2. ЄậѬ ȸ103,000 CMDȴ 

3. Ѭ ȸ20,000 ӂѠеѐȴ 

4. ậѬ 540еѐȲ 640еѐȴ 

UF  1. ϡ◘ϛ ₤ Ȳ 255Ĭ12ќȲЏᵂ

ϩ0.2 Mpaȴ 

2. Ḇ דȲד6 ӻ 17̟ȴ 

RO  1. Ϯ ȲМῈ ₤Ȳ 400Ĭ5ќȲ

Џᵂ ϩ Єּ8.2פ Mpaȴ 

2. Ḇ 6̡ דȲד7 ӻ 15̟ȴ 

3. RO♣Ɫ2,450 kwȴ 

ᵅ RO  1. ₤ Ȳ 200Ĭ5ᴯȲЏᵂ ϩ1.5 

MPaȴ 

2. Ḇ 5̡ דȲד6 ӻ 20̟ȴ 

3. ᵅ RO♣Ɫ240 kwȴ 

ן֫  PeltonѬ  

 99.3˖Ȳ Ѭ 60̟ 

ѬѠה Ὅ Ѭ ếӪѬ МїᾼὍ☼Ѭ ֥∟Ȳ ὍϤ

ֵ в 

  ╟ ֵֵṏ ֥ ╟ȳϯ ֥ ╟ȳ Ѭ ╟Ɏ Ѭ ҙ

800 mmȲ  21еṭɏ 

Џ ӣɎᵶ

∂ ᵓ ɏ 

408ѡ  

ẃ ȸ ỳ֮ Ѭ ԍ Ȳhttp://www.f-suiki.or.jp/ȴ Ѭᵓ Ȳɦ Ѭ оцԆ☼Ѭᶾ שׁ

ɧҏ ᵫȲ1063דѣ2ѡȴ 

 

http://www.f-suiki.or.jp/
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ẃ ȸ ỳ֮ Ѭ ԍ Ȳhttp://www.f-suiki.or.jp/ȴ 

ȸ1ⱢậѬ♣ȷ2ⱢUF аȷ3Ɫ RO ♣ȷ4Ɫׄԓ ȷ5Ɫ RO♣ȷ6Ɫ ϩ֫

ן ȷ7Ɫ RO аȷ8Ɫᵅ RO› ȷ9Ɫᵅ ♣ȷ10Ɫᵅ RO

♣ȷ11Ɫᵅ аȷ12ⱢӢ Ѭ Ѭ♣ȷ13Ɫ Ѭ♣ȴ 

2-14 Ồֵ ☼  

 

(Ϯ)  

ᴕɦGWI IDA Yearbook 2017 2018 Full final2(2017~2018)ɧ

ӱȲ ѦᴟӖ ԓד106 ứ ∂ᾼ

ẞ99.8ᴍ ӴѠеѐ/ѡȲẔМ106דϱҙד ᾼּ֥פ 105ϱ

ҙד   29%Ȳѻ ẃᴞὑеԚṶ цЏ ӣѬ ḖȲ 2-15

цῶ2-14Ἤӱȴ 

 

 
ẃ ȸGWI IDA Yearbook 2017 2018 Full final2(2017~2018)ȴ 

2-15 ứ ц (1965~2017)

(
m
i
l
l
i
o
n
 
m
ƀ
/
d
)

99.8 /

92.5 /

Ǜ 2017 6 ̙

http://www.f-suiki.or.jp/
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ῶ2-14 ԓ ứ ∂ᾼ ц Ϛ ῶ 

 ⇔ד
ԓ ứ ∂ᾼ  ԓ  

 ⇔ד
ԓ ứ ∂ᾼ  ԓ  

        

1980 0.594 7.766 0.87 5.095 1999 1.821 27.707 1.097 24.708 

1981 1.094 8.861 0.509 5.604 2000 2.645 30.351 1.646 26.354 

1982 0.789 9.65 1.068 6.672 2001 2.988 33.34 1.811 28.165 

1983 0.881 10.531 1.191 7.863 2002 2.394 35.734 3.256 31.421 

1984 0.484 11.016 1.043 8.906 2003 3.427 39.161 2.157 33.578 

1985 1.253 12.268 1.12 10.025 2004 2.918 42.078 3.215 36.793 

1986 0.724 12.993 0.867 10.893 2005 4.809 46.887 2.74 39.533 

1987 0.358 13.351 0.706 11.599 2006 4.836 51.723 3.037 42.57 

1988 0.532 13.883 1.248 12.847 2007 7.105 58.828 4.475 47.044 

1989 0.756 14.639 0.778 13.625 2008 5.152 63.979 4.518 51.563 

1990 0.97 15.609 0.912 14.537 2009 4.576 68.556 5.551 57.114 

1991 0.975 16.584 0.619 15.156 2010 6.292 74.848 6.436 63.55 

1992 1.217 17.801 1.024 16.18 2011 5.196 80.045 5.758 69.308 

1993 1.986 19.786 0.545 16.725 2012 3.652 83.697 3.801 73.109 

1994 0.833 20.619 0.942 17.667 2013 4.076 87.773 5.887 78.996 

1995 1.119 21.738 1.304 18.971 2014 2.511 90.283 4.105 83.101 

1996 1.243 22.981 1.529 20.5 2015 3.395 93.678 2.988 86.089 

1997 1.323 24.305 1.667 22.167 2016 3.779 97.457 4.338 90.427 

1998 1.581 25.886 1.444 23.612 2017 2.301 1 99.758 2.119 2 92.546 

1ȸ ѦὑӖ  6ѣȴד106

2ȸҔᵶ ứὑӖ ᶙЏᾼד106 Ѭ о ȴ 

ẃ ȸGWI IDA Yearbook 2017 2018 Full final2(2017~2018)ȴ 

 

ѿЛ֮֝ ẃכȲᾌ цּמ ֮ ȳ֮М ֮ ╜Ἀ╜

Є₤ ц Ȳֽ ӭ›ԓ Є оѬӢ Ḙ

֮ ἮᵄὑӖ 1ѣΩӁד107 מаὑּר5.3ּפּ ᾘỴ∂

9 Ѭ о ȷԁ ўЍ Џ ц∂ еҨὑ 2016

SAKOϩц Ѭ о ᾼ Ȳפּ֥∂ ứ Ϛ 20

CMD Ѭ о Ȳ ὑ ד107 10ѣᶙЏȲ ц LGо ֥

ᵂȲὑEl AlameinếPort Said∂Ẓ 15 CMD Ѭ о ȴ

Ṹы֮ ⁄ѿЏ ӣѬ Ḗᴾѻ ֮ Ȳᴯֽ М Є ѿ Ӱ

оȳ ȳӻ Ɫѻᾼ Ȳ∂ ѿɦ ɧⱢѻ ẁѬ
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ѠהᾼЄМ₤ Ѭ оЏ Ȳ ṜЏ цӢ ӣѬ Ḗȷ ү

ӰоⱢϠ Ṝг ░Ѭ ᾼѬ ЀȲ ὑ ∂ḕѡ

Ѭ10 ᾼ Ѭ о Ȳẁ Ҕ╗ү ȳүоȳ⁮Ṹцү о

г ᾼ66 ῏ṿӣȲӭ›БὑӖ 8ѣד107 Є

▲ȴּר ᴞӖ 102ѿ∟ṳ 10 CMDᾼ

ȲӖ ѿ∟ṳד104 5 CMDᾼ Ȳᵀ

Њ₤ Ь═ ҒȲѿЏ ӣѬếЊ₤еӣṶ ᾼ

ἤѬ ⱢѻȲẔМȲӖ ד106 ѩȲדד105 Ѭ

Ғ14.2CMDȴἮϜּר☺ ѬӀ ד Ȳӂᶁ

Ɫ750 CMDȴ 

оᾼ Ѭ о ҠиⱢҒ ᾎ ᾎẒЄ Ȳѿ

ᾎⱢѻȲῺדẃЄ₤ᾼ Ѭ о Ԛ֝ ∂Ȳᵓӣ

ᾼ Ғ ѬȲᴖѬȳ Ԛ֝Ӣ ҠѿЄ ⇔ ᵅכӐȴ 

Ӧὑ ∂ Ѭ о ᷾ דӐכ Ȳ֪ ᶙױ ᾼṂϢ

Ϸצᵗὑ ᷾Ϥ ∂ Ѭ о Ȳ 2-16ȴ 
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2-16 ϱ ∂  
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(ҳ) ṓ иέ 

1ȳậѬ ╟ ὑ ᾼ  

State Water Resource Control Board,2010ᾼׁשṅ ӱȳ

Ϛ Ѭ 40,000CMDᾼ Ѭ о Ȳѿ֫ן 40̟ ȲẔ

ậѬ Ɫ100,000CMDȲ ậѬ ╟іϤᾼ Ɫ0.2kg/dayȲפּ

ѿױⱢ ᴷ Ȳḕѡḕ Ѭּצפ 565ᾼ ậѬ ╟і

ϤȲҠ ậѬ ╟Ể ◦Ӣ ȴ֪ױȲⱢ ẔҠ

П ȲҠ ứПד ֪ ֽϯȸ 

(1)ậѬ ╟ Ỵ 300mѿϱȲṳ ֯ ӂ ѿϯ 6mȲҠ

ᵅậѬ☼ Ȳ ȴ 

(2)ậѬ☼ ◦Ӣᾬ ᾎ ậѬЏᴖ ᵮϤȲ֪ױ

US EPA∂ ậѬ☼ ֯ 0.15m/sѿϯȴ 

(3)WaterReuse Association∂ ậѬ ▒ э Њὑ 23cmȲѿṮ

ѦЄ₤ ◦Ӣᾬ ϤậѬУвȴ 

(4)֯ ῺỴѿ֮ϯậѬѠהậ҅ ὍהậѬУȴ 

2ȳ Ѭ Ὅ ὑ ПҠ  

(1) ⇔ Ғ 

Л֝ ◦Ӣᾬ ὑ ⇔ ҒᾼᶴắἤꞋצ Ȳ и

◦Ӣᾬ ὑ ṳЛẓ ᾼ ạ ϩȲ╝֯ Ѭ

⇔Ὑ ҒП ᾓϯҠ ṿ Ӣ Ѭ ᴖ ײ

Ϻȴӭ›ԓ Пӂᶁ Юὑפּ⇔ 33~35psuП Ȳ

о ᾼ Ѭ פּ⇔ 50~70psu (ּפ 1.5~2)Ȳד

∂ṅשׁ ◦Ѭ ⇔ᾼ оЛ  Ñ10̟ȲӼᵛ ⇔Л

40psuȲ ╥ӦὑЄ иᾼ ◦ӢᾬꞋҠ֯ױ ⇔ϯ׀

♄ȷױҵȲ ᾼ Ϸ╥− ᾼ֪ Ȳ֯Ẕ҃ᾼׁשṅМ

ӱȲ֯ ⇔60psuᾼ ᾓϯȲ Л 4Њ ᾼ

Ȳ ὑ иᾬ ḥצ Ὑ ᾼ ȴ
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(2)ṙ Ӣ 

Ѭ о ⱢṮѦậѬУἨẔ҃ᴃ ṙ Ӣ

Ғ о (ֽ NaOCl)Ȳ о Ҡ ROכ ֕о

П Ȳ֪ױϚ Ғ (ֽ sodium bisulfite)ẃҟ

Ȳṿ Ϥ RO›ᾼ ⇔ ạ֯ 0.05mg/Lѿ

ϯȴ 

(3)Ẕ҃ᴆ╬ᾬ  

Ϛ ᴖṕȲ Ѭ о RO ᶧ∟ȲҠҟ 90̟

ѿϱᾼᴆ╬ᾬ Ȳד ѩ֯ 1.5~10П Ȳ

ứП֫ן ᴖứȲ֪ױӇ Ὅ Ѭ ᴩѬ иέȲ

ѠҠ ╥ᵡҠ כ ◦ Лᵓ ȴ 

3ȳ ⅍ Ὅ  

Ѭ о ᾼ ᶧ Ɫ ȳ ᾼ Ȳ

ᴖ֯Џ Ѡᾎϱ╥Ҡѿ ϯԝ Ѡהᴖ Ȳꜙᴟ

ẞ ӂ (Carbon Balance)ȴ 

(1) ᵍậѬ ы ȸѿ ֮Ѳ Ӏ 189,000CMDᾼ Ѭ

о ⱢẂȲӦὑ ậѬ ╟иỰֵ Ȳ Ѭᴟ вᵛ

2.76kwh/m3ᾼӣ דӐȲḕכ כ 47,400 ᾼϡ о

ȴ 

(2) ӣ ן֫ ȸ 50̟ ѿϱᾼ ֯ὑ

Ȳᵻӭ› ⱢԒ ᾼ ֵ צ ן֫ (pressure 

exchangers)Ȳѿ Carlsbad ן֫ Ɫ

ẂȲד ὑ ᴿᾼ ȲḕדҠ ע 28,380 Mwhᾼ

ȲӼᵛ юϠ 7,000 ᾼϡ о ȴ 

(3)Ἴậ Ɫ ᾼ Ѭȸ Ѭᾼ … ᵂ ϩц

ד ȲѿCarlsbad ὨⱢẂȲ Ѭ ⇔ϱс5.5

Ҡ ע 5˖ᾼ ȳד ὑḕד ע 12,300 Mwh ᾼ ц

3,100 ᾼ Ὅ ȴ 
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(4) ӣ ∂ ȸ ᾼ Ἢӣ֮ц ∂ Ḋ ᾼ ӣȲ

ꞋҠ ᵅ Ὅ ȴ 

(5)ɔ ӣы ȸ ∂ ҫϚ сᾼᵂᾎȲ ╥ᵓӣ Ἢ

⅞ ы ὰȲѿ Carlsbad ὨⱢẂȲ

4,645m2ᾼы ὰȲḕדҠ Ӣ 777Mwhᾼӣ Ȳ Ӣ 193

ᾼ Ὅ ȲּפⱢӑ ы ὰ›ᾼ 1.4̟ ȴ 

(Х)еӖ ạ ῂ ᴷ 

Ɫ֪ ԓ Ȳ ֥ ὑӖ ד81

ῶṭּפ ΩṕɎ ṭּפΩṕɏȲԚΩӱ27 Ә

П╓ ⁄ȲẔМ 10 ⁄ᵛΩӱɦеӖ ɧ╥

ֻᾼ ȲḕϚ Ϣ ֮ ὑ ᾼ Ȳ

Ἠ╥ӦеԚ  ȲҔ╗ᴞАᾼῂ ᾼצ Ḋ ế ᾼ‒ Ȳṳ

צ ᾼḟ ȸ֢ ‚ ế е ế

ḟ ȴ 

רּ ɦ ╜ ᾎɧц ɦ ᴷ╓іɧ

ȲⱢϠ’ ᴞ ếṮѦ ᴆ╬Ȳ ὑҠ ₇

ᾼ ᴩⱢ῏Ȳ֣ ᾼ╜Ἀ ҏ Ө ȲӨ ∟

╜Ἀ Ṽᾎứ ᶧ ╟ ȲKԛӦ

ḟứ╥ᵡ ҠȲ Ɫ ᶧȲӼⱢ С

ᾼᴩ╜ ɦ Ҡᾼḟ ɧȷ ҵ ὑױ

ᴷ Ȳᵻ ὑԒ ◕ᵛ ֮Ӗ Ἠד ѿ

ỗכ Ѡה Ȳv ẁеӖ ẞᶠ ḟ П

ᵓȲẃɦ ɧ╜Ἀ ᶧ₇ цɦ ɧ ∟Пḟ ȴ

ᶺ П ᶧѻ …Ӧ ᴯ ҏ ᴩȲṳ‍Ӧ С

Пᴩ╜ (ӭᾼṶ ѻ )ѻ Ȳ╝ӭᾼṶ ѻ

П ד⇔ Ȳɑѻ …Ṽ ▲ ẃ

ᴩ∟ Ҡ ứ ᶧȷױҵȲ֯еӖ ạ иȲṼӭ

› в ᾎв ѻ ֯ ɦᴯ П ɧȲ

ᴖ‍ὑԒ ᵛ Ȳ╝ ὑ ᴖṕᴿѾ
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ò Ὠò ҏ ∂ Ȳ П Ḇ

ȴ֪ױȲῺדẃ в ֵ Є Ȳ֯ ᴷ ▲

∟Ь֢צ ᾨ ᴖ П Ȳ ᴩ╜ ’ Б

њׁש ɦῂ ᴷɧד ѿ юᾨ Ȳᵀֽ ֯Ԓ

◕ᵛҒ еӖ ạȲ∟ ԛ Ӧῂ ѠהẃẦᵗ Ȳ

Ҡ ԓ ἤ֮ ᵅ Ѡ Ӗ Ȳטּ ᵍ ῂ  Ӑȴכ

Ϯȳ ד ᾎ҆ц╜ иέ 

(Ϛ)ד ᾎ иέ 

Ѭ о Ҡ цПᾎ Ҕ╗ӭᾼṶ ᾎȳ ᾎȳ‚

Ӗ еԚ∂ ᾎɎ‚ ᾎɏȳЁ֮ᾎȳ ∂ᾎȳ ᾎȳ

ᾎцẔ҃ ϥЄ Ȳ ֽῶ2-15ȴ 

ṼɦᴞẃѬᾎɧ 16ȸɶӐᾎἬ ᴞẃѬȲ…╓ѿѬ ц

Ẕ҃ ╟ іẁ ֥ὑ ӢПеԚ ѬȴɷȷɦᴞẃѬᾎɧ 17ȸ

ɶӐᾎἬ ᴞẃѬṶ Ȳ…╓Ӑᾎ ứѿ ᴞẃѬⱢӭᾼПṶ

ɷȷɦᴞẃѬᾎɧ 10ȸɶᴞẃѬṶ Ἤẁ ПᴞẃѬѬ Ȳ

ѿ ȳ ᴥȳ ȳ Ằȳ ⇔ ȲЛᵶצ П

о֥ᾬȳ Ӣᾬȳ ᾬ цὍ ἤᾬ Ɫ ȼɷȴ֪ױȲ Ѭ

о ∟Ȳֽ ֥ɦᴞẃѬѬ ɧȲṳẁ ᵂⱢеԚ ѬȲ

ⱢᴞẃѬȲ ѻ ⱢᴞẃѬṶ ȴ 

ҫṼɦѬᵓᾎɧ 2 ȸɶѬⱢщ Ȳ ὑ ἬצȲЛ

֪ϢӖậ Ё֮Ἤצ ᴖắ ȴɷȷɦѬᵓᾎɧ 3 ȸɶӐᾎ

Ἤ ѬᵓṶ Ȳ ӣϢⱢѠᾎ ȲἨᵓӣ֮ ѬἨ֮ϯѬȲѿṮ

☻ȳ ȳ ȳ Ѭȳ♃ ȳ’Ёȳ ѬȳὍ ȳ Ѭȳ ȳ

―ᵓѬ ц ѬϩȴɷȷṼɦѬᵓᾎ╟ᴩ ⁄ɧ 2 ȸɶӐᾎ

Ἤ ֮ ѬȲ╓☼ Ἠ ὑ֮ ϱПѬȷ֮ϯѬȲ╓☼ Ἠ

ὑ֮ ѿϯПѬȴᵀѬ вᾈᶩϯ‍ ế вПԆ☼Ѭ ֮ Ѭȴɷ

╠ȲѬױ֪ ὑ ἬצПщ Ȳ ѬӼ ȷ ѬᵓᾎПứ

Ȳ ὙѿϢⱢѠᾎ ȲἨᵓӣ֮ ѬἨ֮ϯѬ ᴩ Ѭ(
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Ѭ ѿẁ ֢ӣѬ ᾼ)Ҡ ѬᵓṶ Ȳ ᾎ ӴПῴצẔ

Ὲ￼ ԈȲ Ữ (ἨỮӑ ) Ѭ о ᶾ Ȳ╝

Ϥᵓӣ Ѭ ד ѝֿ ȲᵀὑѬᵓ 7ѣ2ѡד98 Ѭ╜

ֿ 09806003690ẗМȲБ Ὑɷ Ѭ о ᴞщ Ѭ іѬἨ

♪Ѭ∂ ᾬȲ ɦѬᵓᾎɧ 46ȸɦ ѬᵓṶ Ȳ ὑҿԝ∂

ᾬП∂ ȳḂ ἨὊ Ȳ ѻ П ȸϚȳṮѬП∂

ᾬȴϡȳіѬП∂ ᾬȴϮȳ ѬП∂ ᾬȴҳȳ♪ѬП∂ ᾬȴ

ХȳἼḨ֮ϯѬП∂ ᾬȴгȳ Ѭ צ П∂ ᾬȴϝȳᵓӣѬ

ϩП∂ ᾬȴϥȳẔ҃Ѭᵓ∂ ᾬȴȼɧἬ ПѬᵓ∂ ᾬȴ 

ῶ2-15 Ѭ о ∂ цѻ ᾎ҆ ῶ(1/3) 

ᾎ ᵑ ᾎ֤҆ ד  ἤ Ὑ 

ӭᾼṶ  

ѬᵓᾎцẔ╟ᴩ ⁄ 

1. Ὑ ứ ⱢѬᵓṶ ȳ֮ Ѭȳ Ѭȳ
ѬᵓṶ Ϣ ȴ 

2. Ѭ ậ ȳ Ṷ ȴ 

3. ѬᵓṶ ד Ṷ ȴ 

4. ѬἬ ѬᵓṶ ứ ȴ 

ᴞẃѬᾎцẔ╟ᴩ ⁄ 

1. Ὑ ứ ᴞẃѬȳᴞẃѬṶ ȳᴞẃѬ
Ѭ ȴ 

2. Ѭ ’ ד Ṷ ȴ 

3. ᴞẃѬṶ ȴ 

4. Џ ц ד Ṷ ȴ 

ד .5 Ṷ ȴ 

6. Ѭ ⱢᴞẃѬ Ȳד ц
ӭȴ 

ᾎ 

╜Ἀ ᾎцẔ╟ᴩ ⁄ 

1. ╜Ἀ ạ⇔ȲҔᵶἵ ȳḟ ȳ
פּ ȳ ȳᾨן ȴ 

2. ∂ ╜Ἀ ᴩⱢצ ȴ 

ᾎ 
П ȳ ȳ ȳכӴц

ᴩ Ṷ ȴ 

‚ ᾎ 

‚ Ӗ еԚ∂ ᾎцẔ╟
ᴩ ⁄ 

1. Ὑ ứ ⱢеԚ∂ ȳᴞẃѬ ╟ȳѬ
ᵓ ╟ ȴ 

2. Ӗ еԚ∂ ПѠהȴ 

3. ӣ֮ậ ц ȳ ц
ȳӨ ȴ 

Ӗ еԚ∂ ỗ
ц ᾎ 

╜Ἀ ПӖ еԚ∂
Ө ԈȲẔ ỗ ПכӴȳ ȳ
ԉ ȳ Ṷ ȴ 

‚ Ӗ еԚ∂ еצЁ֮
ҏ ц ứ֮ϱ   ᾎ 

  Ѡהȴ 

Ӗ ∂ ╟еԚ∂ ṿӣ
Ё֮֮ϯ ц ᾎ 

זּ .1 еȳṂЁ֮ иṿӣПῈ
еᵫ Ѡהȴ 

ϱ֮ן .2 П Ѡהȴ 
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ῶ2-15 Ѭ о ∂ цѻ ᾎ҆ ῶ(2/3) 

ᾎ ᵑ ᾎ֤҆ ד  ἤ Ὑ 

Ё֮ᾎ 

Ё֮ᾎцẔ╟ᴩᾎ 

1. ֮ ạȳЁ֮ Ё֮צȳеן ӣ
Ṷ ȴ 

2. ֮ ᴩ Ἤ ӣЁ֮П
Ἠן ӣПṼ ȴ 

Ё֮ ן ẂцẔ╟ᴩ ⁄ 

1. ứ Ё֮ПṶצṂן ȴ 

2. Ё֮ ן ᴷиέȳ ȳᵻ ד
Ṷ ȴ 

ѬᵓṶ זּ ṂצЁ֮ПϱῈ
Ἠ֮ϯ֮ϱ ן ᾎ 

֮ϱ П Ѡהȴ 

צ ᾎцẔ╟ᴩ ⁄ 
1. ứ צ ȳ‍еӣ ȴ 

2. Ө ӣȳҏ Ṷ ȴ 

‍ ӀЁ֮ṿӣ ạ ⁄ 
Ѭ о ╟ ӣ֮

ṿӣ ӭ 

∂ᾎ 

∂ ᾎ 
∂ Ҡȳ∂ ֮ȳ∂ ꜜ ȳ╟Џ
ȳṿӣ Ṷ ȴ 

∂ ᶾ ⁄ 
∂ ᾬП ȳ╟Џȳ ц

Ṷ ȴ 

ṮᾎцẔ╟ᴩ ⁄ ѭḳ Ṯȳḳ Ṷ ȴ 

ᾎ 

ᴷᾎцẔ╟ᴩ ⁄ 
ᴩⱢП ᴷȳ ▲ц ד Ṷ

ȴ 

ᴩⱢ ╟ ᴷ
ӭц ứ  

Ѭ о ∂Ἠ ȲӨ
ḕѡ ҏѬ ϚϾе ѿϱȲ ╟

ᴷȲ֪ױ ⁮ ȴ 

ᴩⱢ ᴷᵂ
⁄ 

╟ ᴷП ᴩⱢȲẔ
Ὑ Ἠ ᴷ ᵫ П

ᵂПד ứȴ 

◦ᴆ╬ṮᾙᾎцẔ╟ᴩ ⁄ 

ṮѦ ϱᴆ╬ ᴆ╬ȳṮѦ Џ
ᴆ╬ȳṮѦ ◦ᴆ╬ȳ
ԉ Ṷ  

и ц ◦ ₇
 

и ц ◦ ₇ П
֢Ѭ ӭц ȴ 

֮ Ѭ и цѬ  
ȳ ֮ Ѭ и цẔד

ȴ 

Ѭᴆ╬Ṯᾙᾎ Ὅ☼Ѭ ạ Ӑ ╟ Ṯᾙ ╟ȴ 

Ὅ☼Ѭ  
Ṷ Ὅ ɎᴆɏѬὑ֮ Ѭ ῏Ȳ
֥ПѬ ӭц ȴ 

ᴞẃѬѬ  
ᴞẃѬ ֥ПѬ ӭц Є

ȴ 

ӣѬ Ẃ 
ӣѬПѬ ȳ ȳѬ
Ṷ ȴ 

ӣѬѬ  
ӣѬ ẁ П ӣѬ ֥ПѬ

ӭц Є ȴ 

ӣѬѬ Ѭ  

֮ Ѭ Ἠ֮ϯѬ ⱢᴞẃѬП
ӣѬѬ ῏Ȳ ֥ПѬ ӭц Є
ȴ 
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ῶ2-15 Ѭ о ∂ цѻ ᾎ҆ ῶ(3/3) 

 

 

Ё֮ ᾎцẔ╟ᴩ ⁄ 
Ё֮П֮ ȳЁ֮ П
ד Ṷ ȴ 

Ё֮ ᵍ ⁄ Ё֮ ᵍ ц ᵍ ᶧȴ 

ᾎцẔ╟ᴩ ⁄ П Ṷן ȴ 

Ἢ⅞ Ẃ Ἢ⅞ П Ṷן ȴ 

€ Ẃ € П Ṷן ȴ 

Ẕ҃ 

Ỵ ᾎцẔ╟ᴩ ⁄ Ỵ֮ ȳɔ ӣ ד Ṷ ȴ 

֮’Ṏᾎ 

֢ ╜Ἀὑ ֮ Ϥ ц
ПẔ҃ ֮цỂ ȲẔ֢҃ӭᾼ

Ṷ ѻ Ṷ Ἠ
ȲἨẔ צ ֮П ῏Ȳ

Ԓ МҶѻ П ṓȴ 

Ѭϯѝо  ᾎ׀’

ᴩ ᴷП ᴩⱢȲἨ╜Ἀ
Ɏ ɏ е Ṷ ὑ ứἨ ứ
цѬ П ȳᵓӣ ›Ȳ Ԓᴩ
▲Ἤ Ѭ צ Ѭϯѝо Ἠ ᴿѬϯ
ѝо ȲӐ Ѭϯѝ ▲ȴ 

Ϛ Ỵ’ ѿҵ ứ
ᴯᵓӣ ᾎ 

1. ứ ứ ȳᴯϚứ П ứ ȳṿ
ӣἤ П ӣ ȳѿц ᵓӣȳ
Џ ∂ ц∂ П ứ Ṷ ȴ 

2. Ө Ҡ ԈПӨ ứ ד Ṷ
ȴ 

ᾎцẔ╟ᴩ ⁄ 

П ạἨ ѿ ԈȲ
ᴕѬᵓ Ẕ҃еԚᵓ еԚѬ П

Ȳṳ ḕדứ
еᵫȲ ắӨ ȴ 
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ῶ2-16 ѬⱢᴞẃѬПѻ ᾎ҆ Ὑῶ 

ד ᾎ  ᾎ в  

ᴞẃѬᾎ 

16  

ӐᾎἬ ᴞẃѬȲ…╓ѿѬ цẔ҃ ╟ іẁ ֥ὑ ӢПеԚ Ѭȴ 

ᴞẃѬᾎ 

17  

ӐᾎἬ ᴞẃѬṶ Ȳ…╓Ӑᾎ ứѿ ᴞẃѬⱢӭᾼПṶ ȴ 

ᴞẃѬᾎ 

56  

ᴞẃѬṶ Џ П ȳ ȳ ц ứȲ֯МҶѻ ╓ứ

ѿϱ῏Ȳ Ṽᾎ ПѬᵓᶾ Ἠד ᶾ ȴᵀ╜Ἀ

Ἠе ᴞẃѬṶ ПᴞẃѬṶ Џ Ȳ Ӧ Ἠ в

Ṽᾎậ Ѭᵓᶾ Ἠד ᶾ ῏ ȴ 

› ד ᶾ ПּדᵑȲӦМҶѻ МҶᶾ ѻ еᵫ

Пȴ 

ᴞẃѬᾎ╟

ᴩ ⁄ 

6-1  

Ӑᾎ Хϫг Ϛ Ἤ МҶѻ ╓ứ ѿϱПᴞẃѬṶ Џ

Ȳ╓ϯԝ ᶮПϚ῏ȸ 

ϚȳḕѡҏѬ ХϾӴѠеѐѿϱП УЏ ȴ 

ϡȳậѬȳ Ѭȳ Ѭ ḕѡϚᴍ ӴѠеѐѿϱПᴞẃѬѬᵓЏ ȴ 

Ϯȳḕѡ Ѭ Ϛ ӴѠеѐѿϱП Ѭ ד Џ ȴ 

ҳȳ ֯ϡϾӴѠеѐѿϱП ▐Ѭ ȳ Ѭᴃȳ Ѭᴃȳ Ѭᴃȳӂ

╟цẔ҃ᴞẃѬ ӣ ᾬȴ 

Хȳḕѡ Ѭ ХᴍӴѠеѐѿϱПד Ѭ Џ ȴ 

гȳḕѡ Ѭ ХᴍӴѠеѐѿϱП Ѭ ᾬП Џ ȴ 

ϝȳг ѿϱ∂ ᾬв ᴞẃѬ ȲἨ᾿ ϡϾе ѿϱѹ  

⇔ХϫеѐѿϱП Џ ȴ 

ϥȳḕѡ Ѭ ХϾӴѠеѐѿϱП Ѭ о ц Ѭ

Џ ȴ 
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(ϡ)╜ иέ 

Ѭᵓ ד ҏПѬ ╜ Ҕᵶ75̡89דѬᵓ

Ӑ╜ ȳ85̡99ד ◕Ѭ ╜ ȳ95̡109ד ѷּנѬ

╜ ȳѿц ד102̡111 ╜╟аѬᵓנּ Ȳῴ ѿ

Ṯ☻ȳѬ ᵓӣȳ ᵅḅ ḳ Ɫѻ ȲМ Ở ϤӢ ’Ṏȳ

֮ ϯ Ṯᾙ Ȳṳ Ṯ☻ Ɫѿ ᾈЎⱢᾙ аȲ

Ὼ ⁄ ϚḔ ϤӖ ạȲ Ṯ☻ ԛ Ɫѿ ☼

Ɫᾙ аȲṳ Ѭ ᵓӣ ḂѿҒ Б Ѭ ӣⱢѻȲ

ṳ Ϥ ѬỴ ѿцѬѝо ȴ 

ד102̡111֯ ╜╟аѬᵓנּ МȲ ӭ ד ⱢӖ 120

Ȳד оӭ Ϡ ☼ ֥ᾙѬȳ ╟☼ ֥Ё+ ȳҒ

ỴṮ ϩҵȲ֯Ѭ ֥ Ѡ Ȳ ӣѬ ֽ

2-17ȲẔӭ Ҕ╗ȸ 

 

2-17 Ӗ ӣѬד120  
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1ȳד ӣѬ Л 200 ȴ 

2ȳ ṿӣ ḕѡ50ӴѠеѐцԛӢѬṿӣ ḕѡ120

ӴѠеѐȲ 

3ȳ ֮ Ѭ ẁ ϩḕѡ 170 ц░ḅ ⇔ Ѭ

ḕѡ240 Ɏ 6̡ 20щɏ 

4ȳϢᶁӣѬ ᴞ271ес/ѡ ᵅᴟ240ес/ѡȴ 

5ȳᴞẃѬ Ѭ ᴞ21̟ ᵅᴟ10̟ȴ 

6ȳ֮ ═ ϯ ֮ ᴞ534ӂѠеṭ ᵅᴟ100ӂѠеṭȴ 

֯╟╜ѻ МȲ ԝⱢ Ѭ ӭПϚȲṳ

֥ Ȳ ю ὍПѠהȲᴖⱢ֪ Ὼדẃ כ

Ѭ сѿцӣѬ Ḗכ ȲѬ ╜ ѿֵ Ѭ Ɏֽ

Ԇ☼ѬȳѬ ȳϢЏ ȳ Ѭ оȳԛӢѬ ɏ Ғ Ɏֽ

Ғ Ѭ ╟Ә ᵓӣȳ ӣѬȳẁѬפּ ȳӣѬ

с ɏⱢѻ Ȳ ѿɦԛӢѬ ẂɧȳɦᴞẃѬᾎɧȳɦѬ

ᵓᾎɧ Ѭ3ᾎПӴᾎ ᾎȲ Ḕ∂ Ә ứẁ ᾼѬ

ȴ 

Ӗ ╜11ѣ7ѡᴩד106 ҏ ứẁѬ ḟ Ѭ

ȲҠ ḟӭ ֢֮ד120ד Ѭ Ȳ Ѡ Ȳ

ᴩМ ѿц› ∂ ד ПѬ ȲṳṼ ֢

Ḗц Ԓ ᶧȲ═ Ẕ҃ҠᴩѬ Ѡ ȴ ☼Ѡ Ȳẁ

Ѭ֦ ֮ М Ғ ᴞẃѬ Ѭ ᵅᵂ Ȳѿ ӣѬ

ȷЏ ӣѬЄљ⁄Ғ Ѭ ԛᵓӣȲҔᵶ вӣѬ֫ן

ȳ Ғṿӣ ҵԛӢѬ ȷṳ ֥ ỗ ӣѬ с

╟ȴ ⇔Ѡ Ȳ Ғ ќ ϩȲ Ҕᵶ ѝѬ Ѭᴯ

сȳ ѝ⁮о Ȳѿ ṜӣѬ Ḗȴ Ѡ ȲⱢϠ

Ғ Ѭ ѿ ᵅ Ѭ ȲѠ Ҕᵶ Ѝ ȳṮḳ Ѭ

УцԆ☼ѬЏ ȳḂ ὧ Ѭ Ȳӭ›Ӕ֯ Мȴ 

ẃ Ȳᴕ ԓ оȳῂ цӖ

Ѭ ᾼ ắ⇔ȲѬ ЬѿֵаѬ Ɫ› (ֽ 2-
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18)Ȳ ứ ẁӣѬ ḖȲṳ ậѿẁứ ПѠהȲ ’ ȳ

цῂ Ӕ ȴ Ѭ ѿɦ њ◕ɧ ӣѬ ╠

Ѭצ ᾼ ⇔ ֥ ӣȲ Ѭ ⁄ ѿ ד ᶾ Ѭᵓ

ṎכȲ ứṳ Ѭ П Ȳ ᵓӣ ȴ

Ἤѿ֯ Ѭ ѡ ᵺ П Ȳ Ѭ оᶾ ӼӦѬᵓ Л

שׁ Ȳ Ѭц ן֫ Ғ Ȳ ѬכӐ ד

ᵅȲҒϱẔ╟Џ Ѭ Ȳ Ѭ Ӽ ẓ ἤȲṿ

ϱ Ѭ оП∂ Ѭ ѡ ҒȲБכⱢ Ѭ П

ȴ ἤҳ Ȳ Ѭ ȲЛắщ ȳ ​

иӁ Ѭѝ Ԉ Ȳѿ Ѭ оᵂⱢֵаоѬ ȲצẔ Ὲ

ПҠᴩἤȴ 

 

2-18 ֵаоѬ ӱ

Ѭ

іѬȳϢЏ ȳѬ
ᾈ ȳ​Ѭן

Ѭ

ֵаоѬ

Ѭ
о

ѬѬ

ן֫ ԛӢѬ

Ṷ Ѭ

Ӣ♄ᴆѬ

֮ϯѬ

֮ Ѭ
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ҳȳ ᵂᶾ иέ 

֯ ᵂᶾ иέѻ иⱢẒ иȲ Ϛ и ѝ

Ѡהẃ ҵ Пד ᵂᶾ Ȳ ϡ и⁄

в ֮ МП ѿ ֮ ѠהȲ ᴩ ᵂ ᶾ

иέȴ 

(Ϛ) ҵ ᵂᶾ  

1ȳ о Џᾎиέ 

Ṽ GWI DesalDataȲῺדẃ Ѭ оᶾ ѿ

ᾎɎreverse osmosis,ROɏⱢѻ☼Ȳӭ›ּכ6צפᾼ о

ӣȲѹѩ ד ȴ ᾎ ᴩᾼѻ ֪֯ὑ∂ ᶶ

ȳ юȳ ᵂ ὔȲЄ₤ Ѭ о ᾼ ∂

ӣ ѬכӐБ ᵅὑẔ҃ Ѭ о Ȳֽ 2-19ȴ 

 

 
 ẃ ȸGWI DesalData 

2-19 Ѭ о иέ
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2ȳ Ѭ оᶾ  

(1) оӰ ᶾ ɎGraphene Oxide, GOɏ 

Ӱ Ӧ г ᶮ ᾭᾼ І ȲἋכ ἤế

ἤ ֻȲ╥ ắ ӭᾼӑẃѷꜜ Ḋ ПϚȷᵀ╥ӭ›

ᾼӢ ѠᾎЛ Ӑכ ὗȲѹ −юȲӰ ᾼ᷅

Ӣ ế о ӣ Ѿ╥ϚԈ ЛҠцᾼṶȴῺדẃȲẃᴞ

Є ᾼׁשṅ שׁ ϠϚ ѬМ

иᾼӰ ȲẔ҅ῶDr. Rahul Nairῶӱȸò оӰ

Ҡ ᾼ оч ẃ ȲԒ֯ ϱἨҠ ἤḊ

ϱ∂ Ȳԛ Ẕ Ɫ ẃṿӣȷⱢϠ ẓ ἤȲ ὑ

ῶ ҏЊэȲT Ẕ᾿ Єὑ 1 ỒᴏȲ иІ זּ Ȳ

ױ֪ ᵂҏϚ ẓצᶁли э(̓ Њὑ 1 Ồᴏ)ᾼ

ȲИ ẞ Ѭ иᾼ ὨȲ Џᵂ‍ ẓ╚

ἤȴòӭ› Бכғᵓӣᾬ њ◕ Ѭ І Ми

ҏẃȲҠ ╥ ϠϚ ᵅ Ѭ оכӐᾼЄ ȲẔׁש

ṅӭ …ѿ ѬἨ ѬⱢ Ȳӣ юᾼ ᷾Ϥ ҏ ӣ

ѬȲֽ 2-20ȴ 

 
ẃ ȸGWI IDA Yearbook 2017~2018 Full final2(2017~2018) 

2-20 оӰ П І Ѭ Ѡ֣ӱ



 

 2-53  

(2)Ӕ ᶾ (Forward osmosis, FO) 

ӭ›ᾼ Ѭ оᶾ ѿ ᾎɎReverse OsmosisȲROɏ

ỰֵȲṿӣ ᵀҏѬ ⁯ЛЄȲ Ѭ֫כןӐ ȴⱢ

ḟ ȲЏׁש ɦ Ѭ оṆ ɧѿӔ֣

Ȳ Ӧ ṿ ѬМᾼѬиІ ҙ ᴩ Ȳ

ѿ ᶾ ậ ɎDraw solutionɏи ᶧȲ ẞ

ѬиІ ậ и и ӭᾼȲᴖи ᾼ ậ

ҠԛӢ ֫ӣȴ 

ӭ›Ӕ ᶾ (FO)ᾼᶾ ҠиⱢ ȳ ậ Ṇ

֥ϮЄ Ȳ֝ Ӂᶝ ϮЄ ᾼד Ҕ╗ȸ Ғ

ịЄ ȳ Ғị⁮◦ ЏЄ ȳ Ϯ╦ Іȳ ☿о ȳ

רּ Hydration Systems ȴѿӔ ᶾ (FO)ҏѬ 10

ᾼ Ѭ о ᶾ (RO)ѩ ẔḊ כ

ӐȲ ᶾ (RO)ּפ аȲᴖӔר131.7ּ ᶾ (FO)

פּ аȲר78.7ּ Ҡ ю 40.2%ᾼכӐȴᴖ֯ ᾼѩ

Ȳ ᶾ (RO)ҏϚ Ѭ оᾼѬּפ 3.5⇔ᾼ Ȳ

Ӕ ᶾ (FO)ӑẃЄ Ϥ Ѭ о Ҡᵅὑ 3⇔

ѿϯȲֽ 2-21ȴ 

 
ẃ : GreenTech MediaȷЏׁש IEK/ ITIS 

2-21 Ѭ оӔ ᶾ ӱ  
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3ȳ ᵂᶾ Ẃ 

(1)IDE Technologies 

ѿᴥԝᾼ Ѭ֯Ӗ ᴾפ97ּ Ѭ ᾼ17̟Ȳḕד

ӣѬ ЀּפⱢ537ᴍ ȲӖ БҠד102 ẞẁ ӂ Ȳ

Ӗ ד104 ѬҜѩБ ẞ 33̟Ȳ Ӗ Ҡד109

ẞ38̟Ȳᴖ Ѭ Ҡ ẞ20ᴍ ȷד/ Ѭ֯ѿ

ᴥԝᾼẁѬ МȲ╥ᵂⱢ ḟẁѬ Ѐᾼѻ ╟ПϚȲ

ᵀ╥ȲӦὑѿᴥԝᾼ Ṽ ḕщ ◕ᾼЛ֝ȳḕ ѡІᾼ

Л֝ȳḕדủ ᾼЛ֝(иⱢ ủȳҍủȳ╡/ּוủ) ᴖצЛ

֝ ȲἬצ ᵅ ќҏѿ ю ѬכӐᾼ

ḖȲ╜Ἀ╜ Ϸ ᴩ ᶾ ᾼḂ ╟ȴҫ

ҵȲѬᵓᶝ(Water Authority)ᾼ ỗ (Operations 

Committee)ḕϚד Ṽ ẁ ᾓѿцϯד⇔ ᴷᾭᾓᴖ

⇔ד▲ оѬ Ḗ Ȳԛᵫ῀֢ Ṽ פּ֥ ѬἨ

╥ ᵅ Ѭ ȴ 

IDE TechnologiesԚ4צ Ѭ о ӣẔ ᵓᾼ

ϩМї ȲҔᵶᴯὑѿᴥԝᾼ Шᵌ (AshkelonȲӖ 94

ẁѬ)ȳ₉҅Ἦ(HaderaȲӖד ẁѬ)ȳד99 ᵌ(SorekȲ

Ӗ רẁѬ)Ȳѿцᴯὑּד102 ᾼқ ђ (CaelsbadȲ

Ӗ ẁѬ)Ȳד104 ϩМїṆ Ҡѿ Є₤ ᾼכ

Ӑ ȲҔᵶᵅ ȳ ᵂ ἤоȳҠ ϱ ȳ ᵓӣ

Ҡ ⇔ Ȳṳ ’ оѬӢ ᾼ═ ἤ ἤȴ 

RO ᾼ ϩМїҠѿ֯ẁ ᾌ ᾼ ᾓϯ

צ ᵂȲẁ Ὼὑ Ȳ ♣ Ѧ Ȳ

ὑɦ ɧ ᾼצȲᴖἬה ѿц Ṇן֫ Ҡѿ

֯ ϩּ25פ barϯ═ 1Њפּ Ȳױ ᾼ ϩ╥Ӧ᾿

ϩ(Direct Osmotic Forces)═ȷẁ ⌠ ∟Ȳ ♣ Ҡѿ

֯ вהּ ȲᴖRO ᵛҠ Ở Ѭȴ ϩМї ѻ

Ӧ3 и   ȸכ
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AȳМҶ♣ (Pumping Center)ȸἬצ ROṆԝ(RO train)Ӧḕ

6 MWᾼЄ₤ ♣ ẁ Ȳ 4 ♣ Ȳ

3 Ȳ1 ȴ 

Bȳ14~16 SWRO Ṇ ԝ(Membrane Trains)Ȳ֢צ 140

ϩ (pressure vessel)Ȳḕ צ֢ 8 RO Ԉ(element)ȴ 

Cȳ Ṇן֫ (Energy Recovery system, ERS)ȸἬצ ROṆ

ԝӦеӣᾼ ן֫ ᴩ ȴ 

 

ϩМї ᾼ Ҕ╗ȸ 

Aȳ ӣЄ₤ ♣ Ȳṿ ᵅȴױ

ӣὑЄ₤ Ѭ о Ȳ Є ᾼ ȲẂֽ

Єᾼ (membrane rack)ȳֵ PX ן֫ (multi 

PX energy recovery skids)ȳѿц ☼ ᾼ ♣ (☼

♣ )ȴ 

Bȳ Ѭ Ҡ оȲҠ иⱢ׆ ׆‍ ȲᴖЛ Ȳ

ᵅὑ Ѭ ȲҠѿ Єо ᵅ ᴯ ȴ 

CȳROṆ ԝҠѿ֯ ⇔ ⇔ Є ♄ ᵂ֪ ȲἬ

צ аѿ צ ᾼ ֥Ѡהṳ כ SWRO

Ṇ ȴ 

Dȳ Ҡ’ Л Ѭȳ ᵓӣ ȳѿц Ҡ ⇔ȴ 

EȳҠѿ ᵅ Ṝ ȴ 

₉҅Ἦ Ϡ Ѭ ᶶ ᾼ ᵂ ϩȲẔ

ϩМїṆ ӱ ֽ 2-22ἬӱȲױ Ѭ ᾼѡ

оҠѿ֯ m3/hrɑ 18,000פвӦּהּ ẞ7,000 m3/hrȲᴖ

ἬצᾼѬ ӭᶁҠ ֥ ȴЛ֝ ȲSWROᾼ֫ן

╥Ӧ Ṇן֫ ᴩ ạ Ȳѿṿ ϩќҏ ṾоȲ

Ẕ҃Ҕᵶ֫ןѩ ȳ Ѭ☼ ȳ ϩȳ Ѭ☼

Ϸ ᴩ ȴ  



 

 2-56  

 
ẃ ȸThe Operation Principle of the Hadera seawater Desalination Plant and Advantages of the Pressure 

Cnter Design, Y. Egozy and M. Faigon. 

2-22 IDEϩМїṆ ӱ  

 

(2)ѿᴥԝἂ ᶦớ Ѭ о (Palmachim Desalination Plant, 

PDP) 

PDPӦVia Marisо (Via Maris Desalination Ltd. 

Consortium)∂Ȳד Ѭ Ɫ35ᴍ ȲὑӖ ד96 Ở

ᵂȷӦὑ Ѭ Ḗ Ғѿцᵓӣ ᶾ ᵅ ȲPDP

ᴩẒ ◕ᾼḂ∂ЏᵂȲ Ϛ ◕Ɫ ן֫ ȳ

ȳѿц › Ȳ Ѭ Ӧ15,800 m3/щ сⱢ

24,000 m3/щȷ ϡ ◕ Ϡԛ Ғϱ ҵȲϷ

ᾼצ ן֫ (Energy Recovery Turbines, ERTs)Ȳ Ѭ

ẞ35,000 m3/щȴ 

ẃᾼ о Ӧ6 ṳ ᾼṆ ԝ )כ 2-

23)Ȳḕ Ṇ ԝצ Ӵᾼ Ѭ♣ ȳ ♣ ԝ

(membrane array)Ȳ ♣ ϱ צ ן֫ Ȳ֯
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Ѭ♣ ϱ צ Ȳ ϩ о Ɫ4~18 barȲӦ Ѭ

♣ ♣ и Ṇ ԝ Ғ ϩȲѬ☼ԛ

ᴖṿ ϩ ẞ 40 barȷ ᵂѠה Ғḕ

SWROṆ ԝᾼ ἤȲ Ϸṿ ѩ

ȴⱢϠ֪ ѿᴥԝᾼ ȲPDPҠѿ 85%ᾼ

ȲϷ ѿ Ὼ99% ȴ 

 

ẃ ȸNew concept of upgrade energy recovery systems within an operating desalination plant, A. 

Hermony and J. M. Pinto. 

2-23 PDPה о ӱ  

 

ⱢϠ Ѭ ȲPDPᾼ֪ ѠהⱢ Ғ╠צ

ᾼ Ѭ ȲᴖЛ╥ ᴩ ҉Ḇ Ȳ֝ Ӧὑ PDP

ẃᾼ ᵂ ἤ Ȳ ҏ ֥ ן֫ ן֫

(Energy Recovery Devices, ERDs)ᾼḂ∂Ѡהȴ ֥ERT-

ERDḂ∂ ☼ ֽ 2-24Ȳ֯ ẃᾼ Ғ

ᾼ ϩ Ȳ Ѭ Ӧᵅὑ700 m3/hr ẞ1,080 m3/hrȲ

ᴖ ᾼ ן֫ ♣ Ϸ Ғ Ṇ ԝᾼ Ѭ

(Ҡ Ғẞ50%)ȴ 
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ẃ ȸNew concept of upgrade energy recovery systems within an operating desalination plant, A. 

Hermony and J. M. Pinto. 

2-24 PDPо Ḇ ӱ  

 

Ḃ∂ᾼ ֯ᵅ Ѭ☼Ϥ ן֫ ∟ Ȳᴖ

∟ ♣ Ȳ ᵅ Ѭ☼Ϥ ԝ∟Ȳ⁄ ֝

Ѡה Ḕ ȷ ן֫ Ҡѿ Ḃ Ѭ♣ Ἠ ♣

☼ ᾼѠה ᴩ ȲṼ PDPᾼ ὨȲ

40%~50%ᾼ֫ן ϯȲ оѬᾼ Ҭắ ὑ ԈӐṝȲ

45%ᾼ֫ן ⁄ ᴷ╥ PDPᾼ Ṿ֫ן ȲḂ∂∟ ᴯ

Ɫ2.59 kWh/m3ȲḂ∂›⁄Ɫ2.91 kWh/m3ȲЄּפ ᵅ11

˖ȴ 

 

(3) ☺  Ѭ о (Adelaide Desalination Plant, ADP) 

֯ ☺ȲѬ ᾼӂᶁᴞẃѬ ѬכӐּפⱢ ᾼӂ

ᶁ оѬכӐᾼ5 Ȳ ☺╜Ἀ֯Є ѿ ӣ Ѭ о

ᵂⱢẁѬẃ ȲẔ Ӧѻ Ҕᵶѿϯ4 ȸ 

Aȳᴕ ẃᾼ ȴȲẂֽ ​ юȳ ḅȳ☻

Ѭȳ ѭ ṶԈᾼ Ӣȴ 

Bȳ Ѭ о Лắ ​ ֵ ᾼ Ȳᴖѹ Ѭ

ѿ ֥ ӣѬ Ḗȴ  
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Cȳ ẁѬ׀╠ ֥ᾼᵺ ⇔Л Ȳ ѬҠ

Ѭ Ϥ ῺᾼᴞẃѬ ȲԛӦ֢ᴞẃѬеҨи

ᴟ֢ ᾼẁѬṆ Мȴ 

DȳϢЀ МỰᴰᾼ Ể ₨ Ὼ Ỵ֮ ȴ 

ᵀ╥Ȳ֪ Ɫ֢עԌѬ ​ ᾓЛ Ȳ֝ѿц

ȳ Ѭ ȳ Ѭ Ḗ ᾼ Ȳᴞ

ẃѬ Ѭ Л֝דȲ ᾼ ᵂ ᾓϷЛϚ ȴẂֽᴫ

 Ӧὑ(Western Australia)ע ᾼ ​ юᴖ Ѭ

ᾼ ☼ Ȳᴯὑᴫ ꜗע (Perth)ᾼ2 ᾼṔᴥ╥ẁ

ӐᾼӣѬ ḖȲᴫ ѻע ᾼѬ ╥ẃᴞ Ѭѿц֮

ϯѬȲѿ═ Ӕ ᵂ ᾼꜗ 2 ⱢẂȲӖ 105

ᴫד ע ẁѬ 298 BL(Billion Litter, 1ᴍ m3)МȲ

Ѭᴾ47̟ȲѬ Ɫ 1.60а/ȷӖ ד106 ẁѬ 283 

BLМȲ Ѭᴾ53%ȲѬ Ɫ 1.70а/ȴᴖẔ҃₨Ӏ

ᾼ ⁄ѻ ╥ᵂⱢ’ ӣѬ Ḗᾼ ПϚȲ ∂ᶙכ

∟Є и ╥ ֯∕  Мȴה

Ӗ ד96 ☺╜Ἀḟứ֯⁮ (Southern Australia)ע

∂  (Adelaide Desalination Plant, ADP)Ȳᵀ

ứ Ѭṿӣ ԈⱢᵅὑדӂᶁ ​ Ἠ - ҆

(Murray Darling)ѬṆ☼ ᵅ ȲADP֯ Ӗ ∂ד101

ᶙצ∟כ ᾼד2 ן Ȳ Ӗ ⇔ד╜103~102 ADP

Ѭ  Ɫפּ ẁѬ ᾼ28%ȷᵀ╥Ȳ ן

∟ADP Ϥ ∕ ȲӖה ד105̡106 ⇔ד Ȳ

Ѭ Ҭצᴾ Ѭ ᾼ2.1%ȴ 

ADPᾼ ╥Ӧ2 Ѭ 150 ML/ѡ(Million LitterȲ

1,000 m3)ᾼ ӴRO Џ Ȳḕכ Џ ᾼ Ҡѿ

10%Ἠ 30 ML/ѡᾼ ⇔ ҒȲѿ ẞ ẁѬ ᾼӭ

ᾼȴADPצᵐ∕ ∕ 2 ∕  ȸה
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Aȳᵐ∕ ȸ ֯ Ἠד1 ѿϱᾼד1 ḥצ ѬȲϷḥ

צ ӣѬ Ѭȴ 

Bȳ ∕ ȸ ѿ 30 ML/ѡ ᵂ 9 ѣȲ Ѭ ᵂ 3

ѣȲṳ֯Ẓ RO Џ ☼ ᵂȴ 

 

ӣᵐ∕ ѻה ᾼ Ҕ╗ϯԝ ȸ 

Aȳ  ᾼ ( ѣѿϱ)֫ ẞ 100% Ѭ ȴ 

BȳậѬ ╟ ᾼѩ ȲἨ╥֪Ɫ  ḥצậѬᴖצӢ

ᾬӢ ȷậѬ Ғ Л ṮѦậѬ ╟ Ӣ ἤ

ᾼӢ  ȴ 

Cȳ ѿ’׀ Ὅ׀ ‹ѿϱȲד1 Ṇ RO

Ṇ ᾼ ᴔо ⇔ Ғᶶȴ 

Dȳ ׀’ ᵅὑ 6 ѣṳ ἤ ᵂᾼ ∕ ѩȲדה

׀’ѿϱᾼד1 Ȳ› Ṇ RO

Ṇ ᾼ צ юȳ Ѭ ҏ ᵅȳѿц

Ѭ ҏ ᵅ ᶮȴ 

Eȳ ׀’Ὅ֯׀ М ד2 ȲRO UF ᾼ ỄҠ

Ȳᴖ ⁄ Әϵ ҷȴ 

FȳЏ ᾼҠ ⇔Ҡ ᵅȲ֪Ɫ ᾼ ֽ ȳ

♣ ȳ Ȳ ֪ⱢЛ᾿ ѬȲᴖ Ɫֹוϵἤ

ֻȲᵀ╥  Л Ȳ ╥Ҡ ṿ Әϵ ҷȲ

Ἠ╥ ὔ╝ ȴ 

Gȳ Ҡѿ ᵅ ᵂ ᾼ ӣ(80%~90%)Ȳᵀ╥ ד2

ѿϱ⁄Ҡ ֪Џ ᾼ ҒᴖצẔ҃ᾼ ӣ

Ӣȴ 
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Hȳ ∕ Ϛṷѻצה ᾼ ȲҔᵶ֯ ᵂ ϱᾼќҏ

Ҡѿ ᵅȲד ὑ═ ᵂҠѿ ═Ϛứ ⇔ᾼҠ

⇔ȳ Ễ ȲṳѹҠ Ғ UF RO ᾼ

Ễṳ ᵅ ȷẔѻ ᾼ ⁄╥֪Ɫ ȳ ᾼ

ἤ ᵂѠהṿ ᾼֹוϵἤắẞ Ȳѿц ἤ ᵂ

ᾼҠ ⇔ȳ ᾼ ᵂ ạ ắẞ ȴ 

ҫҵȲ֯ ∕ ה ȲֽὨѿ юḕ2ד ☼ ᵂ4

ᾼѠה ȲҠѿ ═RO UF ᾼ Ȳ Ễ

ҠѩϚ ᵂ ᾼ ד7~5 Ғ 30%~40%Ȳᵀ╥Лṿӣ Ӈ

֢ᴞ’֯׀Ṹ о (Sodium bisulfide)װ

(hypochlorite)Мȴ 

(4) ☺ Ѭ о (Sydney Desalination Plant, SDP) 

SDPᴞӖ 7ѣ1ѡד101 Ϥ ᴟЭȷӖה

12ѣ16ѡד104 Ӣ Ȳ Џכ Є Ἢѿц

Ẕ҃ Ἢᾼ⅞ ᵬṛ( Ɫ1еפּ )ȳ ắ

ȳѿц ạ⅍ ȲӖ כ5ѣἉᶙד107 Џ

ᵂ∟ȲЬ ᴩ ᵂ Ȳ ֥ ԈȲ ֯Ӗ ד108

ϯҙדҠѿẁѬȴ 

SDPԓ ӂᶁѡ Ѭ Ɫ 250,000CMDȲ Єѡ

Ѭ ⁄Ɫ 266,000CMDȲҠ ∂ᴟ 500,000CMDȲӭ›и

Ɫ 2 125,000 CMDȲⱢẒ◕ה ȲҠѿ֯ 0%ȳ

25%ȳ50%ȳ75%ц100% ϯ ȷSDPᾼѻ ӭᾼⱢ֯

ḅ ’ ṜẁѬ ḖȲṼ Ѭ ᾓ Ѭ Ѭ

⇔ḟứ SDPᵂ ԈȲṳ֯ ӀѬ М

Ὑצ ꜜứȲṼ ⁮№ ╜ἈӖ ד106 ӀѬ Ȳ

SDPᾼ ԈⱢѬ Ѭ ᵅὑ 60%Ȳ ѿ Є

Ѭ ═ ẁѬȲ᾿ᴟѬ Ѭ ẞ70%ȴᴖ ҭ

иέ ὨȲ Ѭ ᵅὑ 70%ᾼ Ӣ Ɫḕפּ ד10 1

ȲSDPװ ϱ Ӗ ∟6ѣѿד101 ϤӣѬׄԓἤ
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Ȳӭ›(Ӗ 8ѣ22ѡ)ᾼד107 Ѭ Ɫ66.3%ȴ 

SDP ֯ ϱҠѿ֯Л֝ Ԉϯ Ȳᵀ╥

ϱ⁯╥100% ∟ד2 Ϥ ᾭ ( Ϥ

ה ϭ∟ד3 Ȳӭ›ЬⱢ ◕)ȲSDPᾼ

ה иⱢԓ ɎFull Operationɏȳ Ɏshort 

term shutdownɏȳМ Ɏmedium term shutdownɏȳ 

Ɏlong term shutdownɏȳѿцӣѬׄԓἤ ɎWater 

Security ShutdownȲṼ Veoliaּ֥פȲⱢ 2̡ ɏד5 5 Ȳ

֢ ᾼה ѿц Ҡᾼ ֽῶ2-17ȴ 

SDPϤ ᾭ ᶙכᾼЏᵂҔᵶȸ 

Aȳ ѬậѬЀ ѬЀҒ Ȳ ᵍԉᴶṶᾬ Ϥ Мȴ 

BȳRO Ḥ♃ ϤṸ ׀’ Ȳḕ ҉ ᾼ’

׀ Ȳḕ 6 ѣ ׀’ ԓ Ḇ Ϛװȴ צ ᴩЊ₤

ᵂ ᾼӇ Ȳ ֯ ᾼ’׀ ҒϤ›ᶙכȴ 

Cȳ ậ RO Ӑ ᴩ ȲҔᵶ’׀∟ 1 6

ѣȳḕ 12 ѣȲ ứ ῶȲѿ ’

Ѭ Ȳṳ Ҡ ᴩ ᵂȴ 

Dȳ∟ ѿѬḤ♃ṳ ȴ 

EȳᴆѬ ѿѬḤ♃ṳ ȴ 

FȳБṿӣᾼо ₇ Ҡ ֫ẁ ȴ 

Gȳ ӣѬ Ṇ ϤᴞẃѬеҨ ꜜ ᾼἬצ Ѭ

҉ ἤѬȲѿ ᵍ вᾬ ҏȲ ἤѬ֝ צ

ᾼᵶ ȴ ᶙԓ҉ ∟ ᴩ⅔ ȴ 

HȳЏᵂϢϩ ҙȴ 
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ῶ2-17 ה 

Ҡ  ה  

ԓ    

 2ʲ10щ 72Њ  

М  11̡ 90щ 5щ 

   91̡ 730щ 12  

ӣѬׄԓἤ 2ʲ58 ד ѣ 

ẃ ȸSydney Desalination Plant ï Expenditure Review, Final Report, IPART, 2017. 

ᶙכᾼЏᵂ⁄Ҕ╗ȸ 

Aȳ Ѭậ Ѭ ȴ 

Bȳ RO ᾭ׀’ ȴ 

Cȳ ἵ ЏᵂϢ ȴ 

Dȳ ◖ѿц ( вἬצѬᶁ ֫ )ȴ 

Eȳԓ ȴ 

(ϡ) в ᵂᶾ  

1ȳ  

ὑӖ 11ѣד106 е Ϛ цᴫ Ѭ

о Ȳ в ѻ ᵂ аȳῂ ȳᴞ 3

֣ ᴩ Ȳ ױ ᵂᶾ П Ȳ

☼ Ҡ 1-7ȳ ᵂ 2-25Ȳѿϯ в ѿц

П а ᴩ Ὑȸ 

(1) ᵂ а 

Aȳḛ ᴃ 

Ѭ о ὑ ỵỴ֮ᶮἼậ Ѭ ᴩ о

ᾼ ȲḕפּדἼ 200ᾼᾇ+ὑḛ ᴃМȲ֪ḛ ᴃ

ӣᴞ ḛ ПѠᾎȲ ӑҒϤо Ȳ֪ױѿ

ЁӰѠᾼѠה Ẕ+Ӱȴ ֯ḛ ᾼ צ Ғо

ᵗ Ȳ ҠҒᶶ Ệ ᾬᾼḛ ⇔Ȳᵀ ҏᾼᾇ

+ЁӰ ⱢṶ ᾬ Ȳự Ғо ṿ

ӣכӐѿцṶ ᾬ ӣȲ Ғ ᾼ Ѭ

 Ӑȴכ
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BȳUFц RO  

е Ϛ Ἤ П ȲUF Ϛ

7פּ аȷRO Ϛ 1פּ 8ȴUFḕќ7

аȲḕ 60ќȲԚ7 Ȳ 2צ Ȳ╝UFᾼ

Ɫ5,880аȷROḕќ 1.8аȲḕ 7ќצ Ȳ1

Ӧ 29 ȲԚ6כ Ȳ╝ ROᾼ Ɫ2,192аȲ

UF ӣּפⱢRO ᾼ3 ПֵȲ֪ױ ֯

ᵂϱ ᵍUF ᾼ Ȳѿ ᵅ כ

ӐȲᴖֽᴶצ ᵅUF ᾼ ⁄ậḟὑ› ╥ᵡ

ᶙ ȴ 

ᴖᴫ › ᶾ ӣ+ Пᶾ Ȳ‍

UFȲὑ Ѭ о› ӣֵ +װ Ȳ+ ᾿

3ᴏ Ȳפּ 80m/hrȲѻפּ иⱢӰכ +Ȳ פּ

0.6ᴟ 1.0ᴏ(Õm)Ȳּפҙ ѣч ♃ϚװȲ֪› ӑ

Ғ Ȳ֪ױRO ᾼṿӣҠ ᴫױȴ֪ד3

е Ϛ ѩПϯȲ֯ד ᾼ ϱד ᵅȴ 

ҫὑ ׆ ᵂᾼ ȲҠ ֯ ᵂᾼ

МRO Ѧыϵ ROכ ᾼ Ȳ ᴖ Ѭ

Ѭ Л Ȳ֪֯ױ ᵂϱЬᶦ ѿ ứẁѬⱢѻȴ 

Cȳ о  

ҏѬⱢ RO ѬȲ֪ױ Ѭ☼ Мҫ Ӵ

о Ȳ о МἬ ҒᾼḊ ⱢӰᴊӰȲѿ Ғ Ѭ

П ᾬ ᵶ Ȳױ☼ Ҡ Ѭ Ѭ П Ȳṳ

ҠḂ ѬПЀ Ȳц Ӗ ὑṿӣ Ѭ

П ȴ 

Dȳ Ѭ ◦Ὅ☼ 

Ѭ Ὅ ◦Ӣ ᾼ Ȳѿᴫ ⱢẂȲ

֯ ᾼ М ῀ ὍЀỂ צ Ғᾼ ȲҠ

֪Ɫ ѬМᵶ ᵶ ᾼ ҵȲҫϚҠ Ɫ Ὅ ᾼ
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ᶮכṏֻᾼϢЏ Ȳ ṿ Ғȴ Ѭ Ὅ

◦Ӣ Єᾼ֪ Ȳ Ϣ Ɫ Л╥ ѬМᾼ

⇔ Ȳᴖ╥ ѬМ╥ᵡᵶצо Ȳ צ

Ӎ ᾼ ȴᴫ צ ᴩ Ȳ

Ѭ ὍЀỂ ╥ᵡצ ᵂ ȴ 

Fȳ ׆ ᵂҠᴩἤ 

׆ ᵂᾼ ӣὑ Мᾼ ȲҠ

֯ ᵂᾼ МRO Ѧ  Ȳ ROכ ᾼ

ȷ в ᾼ ᵂ ȲҠ ṿҒ Ṇ ц

ᾼ Ȳ ᴖ ҏ Ѭ Ѭ Л Ȳ֪

֯ױ ᵂϱЬᶦ ѿ ứẁѬⱢѻȴ 

(2)ῂ  

ᾼ֫ ạѻ Ӧ҅ ᵂ ḋӖẦ Ȳ

ṳ Ὑὑ҅ ᵂ ᾼἵ МȲṼפּ֥ ᾼ Л Ȳ֝

ẁḕ ᵗ  ȲӦ ֮ṭ е⅍Ầᵗ Ὅȷҫ ẁ

ᵿ ֮Ϛװἤᾼ ᵗ ӣȲW ⱢḋṭеԚ∂ Ἠ

╟ṿӣȲ ӼҠᵂⱢ֢ ȳ П ȳ ṎП

Ṏ ȴ Ѡ Ȳ֪ậ ὍЀᾼ

Ȳ֪ױ ȴ 

(3)Ӣ  

ᾼד ᵫ ӱȲ ∟

Ѭ ὍЀȲ ᾼצ ҵȲ ᵮіẔ҃ᾼ ẃᴟ

П Ȳѹ Ѭ Ὅ Ể ᶁצⱵ   ᾼ ȲҠᵓӣⱵ

Ɫ ◦Ӣ ᾼ ἤᾬ ȴ 

Ѭ Ὅ Ἠ ◦Ӣ ᾼ Ȳ∂ Ғ

Ҡ ᾼ ӭȲѿּד ╥ᵡⱢ Ѭ ὍἬ

Ӣᾬ ἨײϺȴ 
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ḛ ᴃ UF  

  

RO  оѬᴃц о  

2-25 ᵂ  
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2ȳ  

ὑӖ 7ѣד107 ϡיּ⁮ ȳ⁮ּיϮ

ц Ѭ Ȳ оᶾ ד Ȳ֝ ӣUF

цRO ᾎȲ☼ Ҡ 1-7ȳ ᵂ 2-26Ȳѿϯ

ᵂ аȳῂ ȳᴞ 3 ѿц П а

ᴩ Ὑȸ 

(1) ᵂ а 

AȳậѬУ 

Ѭד ѬᾼѬ ẃ ד ứȲᵀ

Єᾼ ֯ὑậѬУᾼ Ȳ ὔắ Ȳ֪ױ

ᾃ ậѬУ ᴯ Ȳ ᵍ ὑ ᵅᵅ ᴯȲ ᾎậ

Ѭ П Ȳ∂ Ṷ› ᴩ ᴄ о ȴ 

יּ⁮ ὑậѬ ᴆ ѿṮѦᵮϤ ᾬȲ

ϤѬЀ☼ Њὑ 0.1 m/secȲҫậѬЀ ứ ’

ᵍṙ Ӣ Ȳ ậѬ Ȳɑ ṿ Ѭ ϯ Ȳ

Ғ Ӑᾼכ ȴ ẞּמ Ȳѿ ᾼ

ᵂ Ȳ ◕ѿ ᵂⱢ֪ Ѡהȴ 

ậѬѬ Ѡ Ȳ֪⁮ּי Ὼ ậѬ

ᾒᴆ Ȳ֪ױ ’ П ȴ 

BȳUFц RO  

› ᾼ МUF ὑROᾼ −ЄȲUF

ᾼṶ› Ȳ ᵗὑROצ ṿӣד ϱᾼἋ ȲȲ֯

ᵂϱ ᾼRO ᾼ Ѭ Ȳ ֵҠѿ ẞ1⇔4

аᾼᾭᾓȴᴖ Ѡיּ⁮ה в ѿ 2ӣ 1 ᾼ

Ѡה Ɫ ᴕ ȴ 

ᾼ Ѭ ᵂⱢ24Њ ѬȲ֯ ׆

Ѭϱ֪ RO ᾎ 3ȳ4 Њ Ȳ RO

ắ Ȳ֪ױ ᴕ ׆ ᵂ ѬȲ∂ ═

ᾼ ᵅ Ѭ ȴ 
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Cȳ ן֫  

ѿ⁮ּיϮ ⱢẂȲ ᾼṿӣ Ɫѻ ќҏ

ӭȲᴾ ӐП38.1˖Ȳכ Ӧ ᾼ֫ןҠ

ᵅ ц ӐȲѿӖכ ד107 1ѣᴟ 5ѣⱢ

ẂȲ 5 ѣᾼӂᶁ Ѭ פּ 950.79Ȳӣ פּ

4477.09kWȵdȲẔ ן֫ Ҡ 93.96%ȴᴖ ֫

ן ᾼᵒ Ȳѻ ☼☼ вᾼ ϩ ᴩᵒứȴ 

Dȳ Ѭ ◦Ὅ☼ 

יּ⁮ Ѭ Ὅ ᵉ ц ЏᾎȲ

Ӓѿ ᵉ ѠהⱢѻȲ ѿpHц☼ ӭⱢѻȴ

ӭ›ᾼ ὍЀ Ȳ Ѭᾼ Ὅӑ ֮ᾼ ◦

Ӣ כ Ȳᴖ ὍЀϷҠ ṙצ Ӣ ȴ 

Ὅ ᾼ Ȳ ᾼ Ѭ Ὅ ∂ ᴩ

Ȳ ᵍ Ѭ♪ כ Ё оᾼ ȴᴖ⁮

יּ Ἁ ֪ ֮֯ϯȲἬѿ П

ᾭᾓȲҫậ ѬЀ ὑ‍ Ȳṳ ậѬУᾼѠה

Ȳ֪ה ױ ậѬӂүȲ֪צ ױ ᵂ Фד ȴ 

Fȳ ׆ ᵂҠᴩἤ 

׆ ᵂᾼ ӣὑ Мᾼ Ȳ

ᵂ ȲϷ∂ ᶦ ѿ ứẁѬⱢѻȲ ᵍ ѬѬ

Л ᾼᾭᾓ ӢȲцẔ҃ ╟Ṇ ᾼ ȴ 

(2)ῂ  

ד ᾼṭӖ֫ ạȲᵀ ẁ

֮Ϣ ȳ ֮ȳ ᵗ  ⱢП֫ Ȳѹ ᾼ ᵂц

ֵ ӣ ֮ỰӖȲ Ғ ֮ᾼ ȷҫ

ҠᵂⱢ֢ ȳ П ȳ ṎП Ṏ ȴ

Ѡ ȲậѬ ֪ ֮֯ϯȲἬѿ

ПᾭᾓȲҫậ ѬЀ ὑ‍ Ȳṳ ậѬУᾼѠה

ה ױậѬӂүȲ֪צ ᵂ Фד Ȳ



 

 2-69  

ȴ 

(3)Ӣ  

ᾼד ᵫ ӱȲ ∟

Ѭ ὍȲ ὑ ֮ ◦Ӣ Ȳḕדᶁ ứ ᴩѬ

ϯ Ȳּנ ậ ѬЀ ╟цỂ ♄ ᾭᾓȴ ḕủѬ

е ὑ֢ вȲ ẁ ֮ỰӖ Ȳ ױ

ẞФ‒ е ȴ 



 

 2-70  

  

ḛ ᴃ UF  

  

RO  оѬᴃ 

2-26 ᵂ
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Хȳ Ѭ Ὅ ▲ έ 

(Ϛ) ҵ Ὅ  

(1)ѡӐḤ Ṗ  

ṼѬᵓ ɦד106 Ѭ оцԆ☼Ѭᶾ שׁ ɧ ᵫ

МἬ Ḥ Ṗ ( ῶ2-18Ἤӱ)Ȳ

╟ › ד6∟ ד ѩ ȲὍ☼Ѭ Ѭ

ד Ѿḥצ оȴױҵȲ֯ Ӣ иȲ  Ӽ

ӱȲ ◦Ӣᾬ( ᾬȳ ᾬȳҁ ȳἉ ᾬȳ

Ⱶ )П ▲ ЛЄȲꞋ֯ᴞ вȷṼ Ὅ

☼ Ể ὁ П נּ ẃכȲꜙᴟֽϢЏ ȲҠṓẞ

ҳ П Ӣᾬȴ 

(2) ☺ꜗ  

☺ꜗ צ ỗ Ȳ ᵂ ᶮ

цẔ Ӣ П ᴩ  ȲṼ ỗ Ἤ

ứП ₇ (Environmental Quality Guidelines ,EQG)Ȳ

Ẕ ᴷв ҔᵶɦӢ Ṇ ᾼ ứɧȳɦ ц ɧȳɦ

ɧцɦЏ ẁѬɧ ҳЄ ֣ȴ 

ӭ›ꜗ Cockburn Soundצ 18

Ȳ 2-27ἬӱȲḕ Ꞌ Ѭῶ ếἉ ᾼ

⇔Ȳṳѿ֢ ᾼМᴯ EQG ᴩѩ иέȴ

Ӗ 105ᴟ106ד Ὠ ӱȲ MPA-ESᾼCS9

CS12ᾼἉ Ѭ צ⇔ ҏEQGᾼ ҵȲẔ҃ᶁ ֥Ẕ

EQG Ȳ ῶ2-19ȴCS9ếCS12ὑ￼ ▲ ᵛצ ⇔

П ᶮȲѹ Ѭ ὍЀ ῺȲҠ ⱢẔἉ Ѭ

⇔ П ֪Ȳ Ṽ ӭ›ד ᵫП ▲ ὨȲỮ

ӱצ Ӣᾬ֪Ẕ ὍЀ ⇔ϱс ϺПײ Ẃȴ 
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ῶ2-18 Ḥ Ṗ  

 
ẃ ȸ Ѭ оцԆ☼Ѭᶾ שׁ ҏ ᵫȲѬᵓ ȲӖ  ȴד106

 

ד1995 ד1996 ד1998 ד1999 ד2000 ד2001 ד2006

ẁѬ› ẁѬ1ד ẁѬ3ד ẁѬ4ד ẁѬ5ד ẁѬ6ד ẁѬ11ד

2ѣ~3ѣ 8ѣ~12ѣ 6ѣ~3ѣ 6ѣ~3ѣ 8ѣ~3ѣ 7ѣ~3ѣ 7ѣ~3ѣ

А Ἴҏᾬ (mg/L) ӑ ҏ ӑ ҏ ӑ ҏ ӑ ҏ ӑ ҏ ӑ ҏ ӑ ҏ ᵅὑ ὍѬ Ȳḥצ ( ᾬἤᾒ 5mg/l, ᾬᾒ 30mg/l)ȴ

SS (mg/L) <0.5~1.9 <0.5~4.2 <0.5~6.4 <0.5~1.1 <0.5~3.1 <0.5~1.7 <0.5~14 ᵅὑ ὍѬ Ȳḥצ (200mg/lѿϯ)ȴ

Ѭ  (˘) 25.4~26.6 22.3~22.8 26.4~27.5 23.8~24.2 27.3~30.3 26.8~27.9 24.7~27.5 29.2~30.5 26.5~28.0 Є ЮὑϚ Ѭ⇔ד ȴ

⇔ 34.78~35.53 34.65~35.75 34.30~34.65 34.63~34.65 34.0~34.4 33.96~34.63 33.60~34.22 33.82~34.75 34.10~39.88 ӑắ Ѭ Ȳ Ẕ҃Ḥ ᾘỴ ȴ֝ד⇔

Ὑ⇔ (m) 13.0~15.8 7.0~10.0 12.6~13.5 12.1~15.0 10.2~16.0 11.0~24.0 9.5~14.5 13.5~24.8 14.0~27.6 ѾכЛҏ ⇔ Ȳ Ẕ҃Ḥ ᾘỴ Ὑ⇔֝דȴ

pH 8.3 8.2 8.2 8.2 8.2~8.3 8.2 8.2 8.2 8.2 ԓ ֥A ₤ (7.8~8.3)Пвȴ

SS (mg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5~0.7 ѾכЛҏ ⇔ Ȳ Ẕ҃Ḥ ᾘỴ Ȳ֝ד ᵅȲḥצ ȴ

COD (mg/L) 1.4~1.6 1.0~1.2 0.6~1.0 1.0~1.2 1.1~1.3 0.6~1.0 1.0~1.3 1.1 1.0~1.4 ԓ ֥A ₤ (2.0mg/lѿϯ)ȴ

DO (mg/L)

ế⇔(%)

6.9~7.0

(103~105)

6.9~7.0

(97~100)

6.6~7.0

(103~105)

6.9~7.0

(103~105)

6.8~7.7

(103~123)

5.8~6.6

(89.3~101)

6.7~7.0

(99.5~108)

5.6~6.3

(89.6~102)

6.6~6.8

(102~103)
ЮὑA B П Ȳ ế⇔100%ϱϯȲḥצ ȴ

А Ἴҏᾬ (mg/L) ӑ ҏ ӑ ҏ ӑ ҏ ӑ ҏ ӑ ҏ ӑ ҏ ӑ ҏ ԓ ֥ (Л ҏ)ȴ

Є <2~5 <2~2 <2 <2 <2~8 <2~33 <2~13 8~33 2~23 ԓ ֥A ₤ 1000mMPN/l00mlѿϯ)ȴ

13~21 18~24 15~20 10~15 21~24 23~33 21~31 15~20 9~26

1,015~1,931 11,900~16,450 36,641~136,320 8,960~11,840 43,840~74,880 31,240~185,140 21,140~40,160 7,060~10,720 540~134,600

ѻ ῁ ῁ ῁ ῁ ῁ ῁ ῁ ῁ ῁

26~28 18~24 19~23 15~20 25~31 17~20 25~35 28~32 36~37

245~1,359 137~345 1,500~5,720 728~1,526 2,380~16,836 2,380~16,836 120,510~344,244 11,700~39,720 4,080~12,277

ѻ ᶠ ц

9~15 11~15 16 11 10~14 14~23 13~15 14~15 14~21

2,231~3,631 537~1,114 2,630~9,130 152~383 3,792~5,172 632~941 148~210 350~463 767~989

ѻ

20~25 7~11 21~36 32~56 10~30 46~50 20~33 4~18 14~36

93~266 22~25 84~197 110~182 42~147 159~460 53~75 5~27 20~66

ѻ

2~13 2~15 2~15 2~14 2~18 2~17 2~17 2~15 0~12

⇔(%) 1~23 1~23 1~35 1~35 1~40 1~30 <1~35 <1~35 0~15

1~3 1~3 1~3 1~3 1~3 1~3 1~3 1~3 1~3

⇔(%) 5~90 5~92 8~85 10~80 13~70 18~80 25~70 25~70 30~80

ѻ Ɫ (Ḥ Ⱶ ) ד оЛὙ Ȳ Ẕ҃Ḥ

ᾘỴ ѩ ᾼ Ȳ ╟∂ › Ở Ⱶ ѩ Ȳ ὑ Ɫ

ᾼ ȴ

◦Ӣ

ἉӢӢᾬ

ѻ ⱢҔᵶֵѪ ᾼ ₤ ᾬȲ ד оЛὙ Ȳ כ Ẕ҃

Ḥ ᾘỴ ắẞצЛҏẃכȲ֝דכ ╟ ᵂᾼ ȴ

Ⱶ

ѻ Ɫ ᾭⱵ (МѝЛὙ)Ȳ ד оЛὙ Ȳ ⱢẔ҃Ḥכ

ᾘỴ ṓᾬ ȴ

Ⱶ

ᾬ

ц ҟᾼ ẃכȲҠ Ɫᴞ ꜜᾼ Ȳ

ắẞצЛҏẃכ ╟ ᵂᾼ Ȳѻ ῁ ד оЛὙ Ȳ

Ḥ Ẕ҃ ᾬד ᴿȴ

ᾬ

ѻ ᾬ Ɫᶠ ц Ȳ ц ד оЛὙ Ȳ

Ẕ҃Ḥ ᾘỴ ȴ֝דכ

ᵜҁ

֪ⱢᵂⱢ ᾼⱵ Ӫо Ȳ ӂד13כѩ Ȳ צ

ҒȲҠ Ɫ ᾼ֫ ᾭᾓȷҁ ѿ ȳדּ цדּ דּ ⱢѻȲҁ

כ ד оЛὙ Ȳ Ẕ҃Ḥ ᾘỴ ȴ֝דכ

Ѭ

ӑ ҏ

0.5~2.7

ӑ ҏ

Ѭ цӢᾬ ▲

Ὅ☼Ѭ ▲

ד1997

ẁѬ2ד

6ѣ~3ѣ

Ὅ☼Ѭ
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ẃ ȸCockburn Sound Annual Environmental Monitoring Report 2016ï2017 

2-27 ꜗ Ѭ ᴯ  
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ῶ2-19 ꜗ Ἤ ⇔ ▲ Ὠ 

 

ᴯ  
 

Ӗ  ד105-106

ῶ Ѭ  

Ӗ  ד105-106

Ἁ Ѭ  

EQGѬ  Мᴯ  EQGѬ  Мᴯ  

HPA-N 

CS4 

36.39ÒxÒ36.90 

36.42 

36.41ÒxÒ36.90 

36.52 

CS5 36.41 36.56 

CS8 36.49 36.57 

CB 36.47 36.50 

G2 36.47 36.50 

G3 36.42 36.44 

HPA-S 

CS11 
36.39ÒxÒ36.90 

36.52 
36.41ÒxÒ36.90 

36.56 

CS13 36.58 36.59 

SF 
36.47ÒxÒ36.98 

36.53 
36.45ÒxÒ36.99 

36.55 

MB 36.64 36.64 

MPA-CB G1 36.22ÒxÒ36.99 36.45 36.32ÒxÒ36.98 36.56 

MPA-ES 

CS10N 

36.22ÒxÒ36.99 

36.57 

36.32ÒxÒ36.98 

36.60 

CS12 36.68 37.37 

CS6A 36.55 36.56 

CS7 36.70 36.578 

CS9 36.63 37.40 

CS9A 36.55 36.58 

MPA-NH NH3 36.22ÒxÒ36.99 36.38 36.32ÒxÒ36.98 36.41 

ẃ ȸCockburn Sound Annual Environmental Monitoring Report 2016ï2017 
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(ϡ) вБ Ѭ Ὅ ▲ 

е Ϛ Ѭ Ɫḕѡ 13,000ӴѠеѐȲⱢ

ЄП ȲṼẔ Ὑ в Ἤ Ȳ ủ Ѭ

ắẞᴫ⁮ủ ᴖצ ЄП ȲѿἏҖⱢѻȲ ӂ

Ὅ  Ὼ☼ ЊȲ כ Ὅ  Ὼ צ⇔ ҒП ȲᵀẔ Ғ

ЊȷϚדМѿҍủП ⇔ Ғ Ȳ 3.91 psuȷẔ ủ П

⇔ Ғ Ӽ ᵅȲּפЮὑ 2.03ᴟ 3.77 psuП ȴ ⁄☼

ᶶȲṿ Ὅ цẔ Ὼ Ѭ ⇔ ֥ ᶶȲ Ѿ

⇔ ȴ ⇔П ѿӂᴩỴ Ѡ֣ⱢѻȲ Ỵ ₣᾿Ѡ֣П

ЊȲἉ ѬἏῶ ӼЛЄȲѻ ắẞӂ ☼ ᴖ

ȴӦὑ Ὼ ᾼ ֥ᵂӣṏֻȲ Ѭᾼ ‭ ὑ Ὅ

 ῺȲ Ể Ѭ цӢ ȴ 

Ӑ ὑ е Ϛ ὍЀỂ ᴩ Ѭ Ȳ

ᴯֽ 2-28ἬӱȴṼ ד106 11ѣ 9ѡ ᴩПҍủ ▲ Ὠ

ӱȲ ὍЀỂ ֢ Ѭῶ 33.2ᴟ33.4psuПפּ⇔ ȲἉ

Ѭ 33.3ᴟ33.6psuПפּ⇔ ȷҫṼ1075דѣ16ѡ ᴩП ủ

▲ Ὠ ӱȲ ὍЀỂ ֢ Ѭῶ 34.0ᴟ34.3psuПפּ⇔

ȷἉ Ѭ 34.3ᴟ34.5psuПפּ⇔ ȷ П⇔ד106 ▲ Ὠ

ѩד ⇔ о ЛЄȲ ῶ2-20Ἤӱȴ 

Ɫ Ѭ Ὅ ⇔ Ὠẓצ ᴕ Ȳ֪ ױ

Ὅ ᴩѩ иέȲ ᴕ е Ϛ ◕

Ѭ ⇔ ᴷ ὨȲ Є ⇔Юὑ36.56~38.29psuȲ

Ӑװ Є 34.5psuדѩȲẔ ᵅὑ Ȳ֪Ҡ

⇔ Ɫצ ȷҫ ᴕ ד101 е Ϛ

ȲӖ ד99 1ủᴟӖ ד100 3ủ ⇔ Юὑ

33.5~34.5psuП Ȳ Ӑװ Ὠ ⇔ ד ȲR ӱῺ8דẃȲ

ᾼ￼ ⇔ṳӑ ҒȲ ӱֵד ∟ṳ ⇔ Ȳ∟

Ӗ Ҡ вױ Ɫ ὙṼ ȴ 
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ẃ ȸṼ е Ϛ Ὑ ȲӖ  ȴד95

2-28 е Ϛ Ѭ ▲ ᴯ 

ῶ2-20 е Ϛ Ѭ ⇔ ▲ Ὠ 

ᴯ A B C D 

ᴯ(PSU) ῶ  Ἁ  ῶ  Ἁ  ῶ  Ἁ  ῶ  Ἁ  

Ӑװ ▲

(ҍủ) 
33.2 33.3 33.4 33.5 33.4 33.6 33.4 33.6 

Ӑװ ▲ 

( ủ) 
34.3 34.5 34.2 34.4 34.0 34.4 34.0 34.3 

ד106

(ҳủӂᶁ) 

33.5~34.8 

(34.1) 

33.4~34.7 

(34.1) 

33.4~34.8 

(34.1) 

33.4~34.8 

(34.1) 

33.3~34.8 

(34.1) 

33.4~34.8 

(34.3) 

33.3~34.8 

(34.2) 

33.4~34.8 

(34.2) 

ẃ ȸ1.Ӑ ▲ Ὠȳ2. еȳᴫ ц ׄ Ѭ о ד106 ȲӖ  ȴד107

 

(Ϯ) е Ϛ Ӣ ▲ 

Ӗ ᴟד101 ד106 е Ϛ Ӣ ▲ Ὠ

ӱ( ῶ 2-21)Ȳ ὍЀỂ Ӣ Ἁ Ӣᾬ ֯פּ 11

ᴟ53П ȳ ᾬἤ Ӣᾬ 23ᴟ49ȳ֯פּ ᾬἤ Ӣ

ᾬ 18ᴟ36֯פּ ȳⱵ 11ᴟ26ȳҁ֯פּ פּ

֯0ᴟ8 ȳ 17ᴟ81ȳ֯פּ 2ᴟ20П֯פּ

Ȳ Ὠẃ ὍЀỂ Ӣ ṳ Ὑ ȴ
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ῶ2-21 е Ϛ Ӣ ▲ Ὠ 
 Ἁ Ӣᾬ ᾬἤ Ӣᾬ ᾬἤ Ӣᾬ Ⱶ  ҁ    
    דּ     דּ      

101.02 21 3 32 25 15 5 5 19 30 8 

101.05 25 3 23 29 12 7 7 22 40 3 

101.08 24 3 29 24 14 2 2 21 43 2 

101.11 19 4 34 29 16 4 4 24 54 5 

102.01 14 3 39 26 15 4 4 16 24 4 

102╟Џ 11 3 34 24 11 3 3 10 17 3 

102.05 24 5 44 22 15 6 6 19 35 7 

102.09 23 4 32 23 14 4 4 21 49 4 

102.11 24 4 44 24 15 1 1 21 53 6 

103.02 41 4 49 18 15 3 3 17 36 20 

103.04 35 4 43 25 15 7 7 25 44 12 

103.09 24 3 44 22 19 0 0 26 50 8 

103.11 26 3 38 24 19 4 4 22 61 10 

104.03 19 3 34 20 17 4 4 23 51 6 

104.05 27 3 43 24 17 4 4 21 56 7 

104.08 47 2 42 18 20 1 1 17 36 3 

104.11 42 3 43 19 20 0 0 16 30 3 

105.03 34 3 32 27 24 5 6 20 57 13 

105.05 37 3 41 36 26 6 8 27 70 12 

105.07 30 3 39 29 21 2 3 28 81 12 

105.11 32 3 40 27 22 4 5 23 80 8 

106.03 41 3 31 27 21 3 3 19 53 8 

106.06 53 3 35 22 22 2 2 24 60 8 

106.08 39 3 36 26 21 4 4 20 52 9 

106.11 40 3 34 25 20 1 1 24 67 6 

ẃ ȸӐ Ṽ е Ѭ о ד ᵫ ȴ 
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(ҳ) ҵ Ѭ Ẃ 

1ȳ᾿ Ὅ 

ӭ›ԓѷꜜ ὍѬ 98%ѿϱⱢ᾿ ϤЄ ɎMickley, 

2006ɏȲҔ╗ Ḗ Ẕ ᾼѿᴥԝȳ ☺ȳּר ȴ

ὍѬ᾿ Ὅϭи ∂ ὍЀȳԚӣᴆѬ ὍЀȳԚ

ӣ Ѭ ὍЀȴ 

∂ ὍЀ ╥ѿ ế ὍѬ ϤЄ

Ȳ ᾼҠ ẞ ᵅȴ Ẓצ Ҡ ѠהȲϚ

╥ Ὼ ẓṜ ᴞ ֥ ϩɎֽ ☼ȳ ɏ Ȳ ὍѬҠ

᾿ ϤῺ ȲҫϚ ⁄╥ ὍѬ ẞҵ ᵓӣ ὍЀ

Ғ ὍѬ ⇔Ȳ╝ᶁ╥ ᾿ ϤῺ Ȳ  Ϡע

Ὅ ὍЀ ӣȴᴖẔ҃ ☺ȳᴫ ѲȳМὧȳ‍☺ц

ᾼЄרּ⁮ и ⁄╥ ὍѬ ẞҵ ᵓӣ ὍЀѠ

ȷה ∂ ὍЀᾼ ╥Лắ ᵿ ạȲ Ɫ ӣ ȴ 

ԚӣᴆѬ ὍЀᾼ ╥ᵓӣ ὍѬ ⇔цᴆѬ

Ὅ☼Ѭᾼᵅ ⇔ṿ ֥Ғ Ȳ֝ ὍѬ Ҡ ᴆѬὍ☼Ѭ

М█ṷᴆ╬ᾬ ⇔ȴԚӣᴆѬ ὍЀᾼ ╥ ע

Ὅ ὍЀ ӣṳ ю ὍѬ ᾼҠ ȴ 

2ȳ ᾎ  

᾿ ὍѠהȲю Ṝ҉צ֯ ԏ Ӏ Ḗ›

ϯ ὍѬ ᴩ ᾎ ȴ ὍѬ Ἠ ᾼᶾ

כ Ȳ Ӏ Ḗѿц Пᴕד Ȳ ֮ ὍѬ

П ӣ  ЬЛẓצᵮіϩȲӑẃἨ Ҡ’ ю иЁ֮

ᴩ ӱ ԏ аȲ ᴖכⱢ ԏѝо ᾼϚ иȴ 

щ☿Җ Ӣ ḕѡ20ӴѠеѐ ѬȲṼ IDE

еҨ ẁᾼ Ȳ ὍѬіϤ ῺП ᾉ Ȳ Ѭ ⇔

Ѭᾼ 3 ᾌ ⇔ ẞ ὍѬᾼ 6 ᾌ ⇔Ȳ ц

ҒϠ50%Ȳ֝ ӣЏ о Ὲ Џ ȲḂ ӣ֮

Џ ȲϚϡ Џ ֥ ḕד ╥270ӴѠеѐȲד ὑ
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Ӗ щ☿Ӏד97 ᾼ Ȳֽ 2-29Ἤӱȴ 

 
ẃ ȸ ⁮ Ѭ о Ғ Ѭ ὍиέȲӖ  8ѣȴד105

2-29 ᾎ ӱ  

3ȳ оכ ₇ 

Ѭ о ὍП ὍѬ ἤ о ậП ᴖứȲ

ᶧᾼ е Ẕ ὍѬМѻ иᾼכ ⇔Ꞌ Ϛ

Ѭ ыЄ ᵑȲ ѬМ   פּ⇔ 20~30%Ȳᴖ

Ϯ П Ɏ ᵅ Ὲ ɏ ὑ ȳ ȳ ȳ

Іצ Ὑ ᾼ Ὠȴ ᶾ ᾼ ḔȲ ѬѩẂ

ȲӼṿ ὍѬМ֢ І ⇔ ϱсȲ ὑ ὍѬМ

  ậ ḆⱢצᵓȴ 

ὍѬМо ⱢậѬѬכ ѬῺ 2 ᾼ ⇔Ȳ

ậ֝דо Ȳ⁄ ὍѬ Ɫщ Ѭ

ПϚҙȲҠὙ ᵅ ậכӐȴҫᵓӣ Ѭ ᴩо

ậ ậ ѬếҒ ╟ȲҠ ᷾ע ế

Џ ȷṳѹ Ѭ о ᵂ М ₇П ὍѬᾼ ⇔ȳ☼

ứȲҠ דӂ ẁȲ―ὑо ậȴῺד ὍѬ
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ԛᵓӣӣὑ о ₇ ֤צ ẂⱢ ֺḾЏ Ѭ

֥ᵓӣӱ Џ ȴ 

4ȳы  ᴃ׀

ы ᴃᵓӣᴃМ׀ ⇔ ן⇔ ṳ ׀ ы ȴы

Ϥᴃ ∟Ȳᴃ ⇔ П Ȳ֪Ἁ ⇔ ȲЛὔ

֣ϱ ☼Ȳ╝Ἁ ⇔Ӽ Ȳ Ҡѿ ẞ 60ᴟ 90 ̆ȴ

ᾼ׀ ѻ ᾼ ӣẃ ȴ 

ы ᴃ׀ ֯ѷꜜ֢֮ צ ᴩϠֻ ᾼד ȴ

El Paso ׁשṅỞὑӖ ṳὑ74Ởד72 ᴩȴ ṅ֮שׁ ∟

Ȳ Ѧȴ צ ғכֵ Ὑ ᾼҠᴩἤȲᵀ

ы ᴃᾼѐЉЬЛṜ׀   ═ Ȳ 2-

30Ἤӱȴ 

 
ẃ ȸ ⁮ Ѭ о Ғ Ѭ ὍиέȲӖ  8ѣȴד105

רּ 2-30 El Pasoыא ᴃ׀  

5ȳЁ  

Ё ὍѬҔ╗ ȳᶶ ц ֮ῶ ☼ȴ

Ҕ╗ וֹ ֮Ἠ ȲẔМ ὍѬѬи ᾬᵮן

и∟ Ϥ֮ϯȲ 2-31Ἤӱȴ ѠהҠ ᴆ╬֮ϯѬȲ

╝Ӈ ẓ Ѭ ╟∟И ӣȴ ᶾ Бכғ ӣὑ ᵂ

ᾬц ӫ Ȳᵀṿӣ ὍѬҠ Ӣ ᾼ Ȳ֪ױ

Ӈ ẞứ ȴ 
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ẃ ȸ ⁮ Ѭ о Ғ Ѭ ὍиέȲӖ  8ѣȴד105

2-31 ὍѬ Пֹו  

6ȳѬ  

ὍѬӣὑѬ Ữӑ ẞ ᾛ Ȳᴖ ∟

ᾼ ὍѬᵶḆֵצ ᾬṿ ὍѬӼ цҟоȴ ẁ

Ѭ ṿӣȲӇ ᵌὢ Ѭ ѽПᵺ Ȳᴖ ᴫ⁮ᾘ

Ѭ ֵⱢ֮ϯѬ ạ П ᾓȲ ◕֯ Ẕ҃Ҡ

҅ Ѭẃ ϯȲѹ ὍѬ ᶾ Ữ∕ ϯȲѬ Ữ∕ד

ȴּר ӭ›צЛю ὍѬ ПׁשṅȲ Ҕ╗ᵂ

ȳϢ ’ ₇ȳӢо ȳЁ Ḃṏ ȲᵀỮӑ ẞ

о ȴ 

ѿ ẃ ȲṼ ѿᴥԝ AlgaeArtеҨ ᵫȲRO

ѬҠ᾿ Ϥ ᴃȴ Ҡ ὍѬМᾼ

оכӢᾬ Ȳ֝ ὍѬ֯ ᴃ ∟ юȴ

Ѡה ẓ ц ὍѬ Ẓ ғ ȴᵂ Ϣ ’ ₇Ȳ

Ӏ ḖБ аȲӑẃר75ּ ᶶ ȴᵀAlgaeArtе כ

Ҩѻ ╥ ҏ ᵂ ₇ȲӀ Ӽ╥ ᾼȴ 

ᴖ֯ ЭѬ МȲֽᴶ ẁ ֥Ӄ ᾼ ᾬȲכ

Ɫḟứ כ ԈȴϢЏ ᶾ Б ѡ כ Ȳ

ӢᾬҔᵶ ᾬἤ ӢᾬȲ ֵȳὔ оȳ ₤ЄЊϷЛ

֝ȲἬҔᵶ Ϸ ֵ ȲҠѿ ẁӃ ֵ ҟ ֥

Ἤ ᾼ ᾬẃ ȴ֪ױ ӢᾬᴟЭЬⱢѬ Ӣ МЛ



 

 2-82  

Ҡậ҅ПϚ Ȳ ᵡ҉Ԍ ẁ ứȳЄЊ Мȳ П

Ӣᾬ ҿҢ Ӣ כ Пѻ ȷ Э  ṿӣ

ᾼ Ӣᾬצ ȳ Ṝ ȳ ד ц ȴ ᴕ Ӵ ◦Є

Ѭ ṆѬӢ ᾬ Мї ȲѿϯⱢ ᾬἤц ᾬ

ἤ Ӣᾬ֥ ПӢ  Ȳ ѿ ᴷֽṿӣ Ѭ

П֥ ἤȴ 

7ȳ ԏԅ  

ὍѬᵂⱢ ԏԅ Па ȲẔ ӣᶾ ṳЛ╥ Ȳ

Ҭ╥ Ѭԅ аȲ ὑԅ ԏⅎПᵮіϩЛ╥− Ȳӑ

ẃ ӣ Ȳ∂ ֥ ֮ ȲדФἮὋѿ Ȳ

ӭ› в Ẃצ еҨ Ѭ Ѭԅ ԏȲ

еҨῺד ₤Ȳ ӥӣ֮ Ӽ ὍӖ ԅ

ṿӣȴ 

צ Ѭᾚ ᴃ SPAᴃẁӖ ԅ ṿ

ӣȲϝῖ ӥ⁄ ѬᾄᴃȲẔ Ѭ ⇔ 17ᾌ ⇔Ȳ

ᾄᶾҾӼ Ѭ Ȳ 2-31Ἤӱȴ 
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2-32 Ѭᾄᴃцᾚ ᴃ 

  



 

 2-83  

8ȳ Ὅ 

ὍɎZero Liquid Discharge, ZLDɏӭ›Ӽ ὑׁשṅ ◕Ȳ

ѻ ֪ẔכӐ Ȳ ₇ ╥ᵡ ὑכӐЬ╥ ֪ ȴ

Ὅѻ ѠהⱢ ȳ и ȴ 

(Х) Ѭԛᵓӣ έ 

⁮ Ѭ о ᴯὑ ϝῖ ӥ ῺȲ Ȳ

щ цכӐ֪ Ȳ ꜙᴟὑӖ ԓד91 ӥȲ

Ӧ ҵ ЀȲᴖ еҨӼὑӖ Ӗד92 оȴ Ѭ

⇔ Ȳᵀᴕ ӣ֮ ȳщ ȳϢϩȳכӐц ϱȲӑẃ

ᴞ ПҠ ἤ ᵅȷֽ цѠֽהҠԛ ȲЬЛ

ὍѬҠẁ ṿӣȴ 

і ѬҒѿ ҙכ֥ ᾼѬȲ ҏѬ☼ ᵅ

⇔ Ȳ Ѭ ῳӭ П ẰӼ ṾȲ Ѭ П

ЛЄȲѹ Ѭ Ӑכ ᵅɎכן ɏȷֽ ṿ

ӣ ὍѬȲЬצ∕ ῏ȳ ᴯц╜Ἀ ֥Ȳ

Ȳṳѹ∂ ὍѬ ∂ Ѭ ẁ ᴟ

֢ ῏П ṿӣȲ Ҡ ἤ ȴᴖ֯ ϱ⁄ѿ

ᾬἤ ד Ɫ ừȲ֪Ẕֹו ἤ Ȳ Ữӑצ

ὍѬӣὑ ד Пד  ṅᵓӣȴשṅȲӑẃҠҒѿׁשׁ

֯ԅ ԏϱȲӦὑ ḖѬ ЛЄȲѹ ᾃ Ὅ

ѬѬ ṳ ȴɔ ӣ ὍѬ о ₇ц а

ἨӢ ◖ Ȳ ֥Ể Ȳὑ Ể ӴЏ

Ὼᵓӣ ѬȲ Џ ЛὔȲױѠ Ҡᴩ

ἤ Њȴ 

ϱἬ Ȳ∂ Ҡὑ в ὔ ѬᴃȲ᾿ ṿӣ ὍѬ

◖∟ȲᵂⱢ Ѭᾚ ᴃἨ ᴃȲ Ҡ֫ ῺỰӖѿцᵂⱢ

Ṏ ᵿҵȲḆҠᵮі ⅎ‚ ԏȲ ᴖ‚ ֮Ѡ Ȳ

Ғ ֮ỰӖᾼФ ἤȴ 

 



 

 3-1  

Ϯ  цᵓ έ 

Ӑ ᾼ цᵓ ȸ1.ẁѬ иέ(ṿӣ῏Ҁ

ạ )ȷ2.ắ ῏ (Ἠ֫ ) ֥ ἤ ȷ3. ậ

ѬѬ ’ ПҠᴩἤ ȷ4. ( ) ֥П ȷ5.ӣ ἨҏѬ

׆ ἤ ᵂ ᴷȷиᵑ ȸ 

ϚȳẁѬ иέ 

(Ϛ) ẁѬ цẁѬѠה 

Ӗ 6ѣד94 ҏɦ Ӑ ֮ Ѭ о

◕ ɧȲ ֯ᴞẃѬѬ ӑ ֥ ›Ȳ Ѭ о ѿ

דц⁮ּדȳМּדȳᴎּדּ Пּד Џ ᵂⱢẁѬ Ȳ

∕Ѭ ֥ ∟Ȳ Ѭ ֮ Ȳԛׁש ∂ Ѭ о

ẁ еԚӣѬȴӖ ╜ᴩד100 ứɦ ⁮ Ѭ

Ӑ ɧȲ֯М  Ѭ Ẕ҃ ╟МȲѿ ⁮

ᵂⱢ֪ ẁѬ ЀѠהПϚȷ1063דѣ װ1 ᵫМȲ

иέ ȳ ⁮ц ֮ ⱢᴞẃѬѬ ЛṜ֮ ȲЬ ═

ц Ѭ ȲṳЬ ԝⱢֵа Ѡ ПϚȴ 

1ȳẁѬ  

⁮ ӭ› Пẁ Ҕ╗еԚ ѬɎ Ϥ ɏ

ц⁮ּדӣѬȴ 

2ȳẁѬѠהцẁѬ  

Ṽ ɦד105 ⁮ Ӣ ҉

ɧ ᵫȲБ ⁮ Ѭ о ПẁѬѠה( ẁ цẆϤ

ᴞẃѬ ϡѠ )Ȳ ᾎ√ ȳᶾ ȳ ȳῂ ц

֣ ᴩ έȲד Ὑֽῶ 3-1Ἤӱȴҫ ᴕ ד107

ɦ ⁮ Ѭ Џ ▲ иέɧ ᵫȲ ◕

Пѻ ẁѬѠהҔ╗ѿϯҳ ȸ 

(1)Ẓ ◕иᵑẁ еԚ ѬɎ Ϥ ɏц⁮ּדӣѬȸӦὑ

ӣѬ иᵉ ⁮֮ ⁮ҖЛ֮֝ Ȳᴖ ẁѬ Ϥе



 

 3-2  

Ԛ Ṇ Ҡ Ϛ ⇔ẁ ȷҫҵ⁮ּדӣѬ Ḗ Єѹ

МȲҠѿ ẁ Ɫѻȴ 

(2)Ꞌẁ еԚ ѬɎ Ϥ ɏȸ Ѭẁ ЄȲ ⁮

֮ צ╠ Ṇ ẆϤ֮ צ ȴ 

(3)Ꞌẁ ӣѬȸדּ⁮ Ғ דּ⁮ ὑ Ѭ ắ⇔ṳ═

Ȳҫ ᴕ ░Ѭ Є ⁮ ẁѬцӣѬ ⇔ᾭᾓȲ

ᵍ ⇔ЬẁѬЛṜȴ 

(4)Ẓ ◕иᵑẁ еԚ ѬɎ ẁЏ ӣѬɏц⁮ּדӣѬȸ

цỂדּ⁮ ӣѬ ḖЄѹ МҵȲẔ Џ ӣѬ Ḗ

и Ȳ ∂Ӵ ӴП ѬẁѬ Ṇ ẁ ᴟ֢Џ

⇔ ⱢЛὔȴ 

ѿϱ έ ὨȲ ◕ѿ (1)Ɫ Ѡ ȴ 

ҵȲӦὑױ ⁮ ứ֮ᴯὑẁѬ Ṇ Ӓ Ɏ

ѝ ѿҖП ᾘỴɏȲ Ӈ ѿ ϩѠה Ѭ Ϥẁ

Ѭ Ṇ ẁ Ȳ ⁄ϱ Ѭ Ьᴕ ѿ Ὼẁ ȷҫ оѬ

Ϥ Ṇ ∟Ȳ ᴕ Ϥ ϯ Ṇ ╥ᵡҠ о

ẁ П оѬ цϯ ӣѬἬ ȷҫӑẃӣѬ Ḗѻ

Ғ Ɫ ⁮֮ ( Җ֮ Ḗ Ғ צ )Ȳ╝∂ Ѭ

Ь ѿẁ ⁮֮ Ɫѻȴ 

ϱἬ Ȳѿׄ⁮ ở ϱ ϤȳМ Ғ

֥ᴃȳ⁮ּד ֥ᴃ Ѡ Ɫ ⁮֮ Ѭ Ȳ ᴩ

Ѭ П ֥ έ Ὠֽῶ 3-2ἬӱȲѿẆϤМ Ғ Ѭ

Ȳ∟ ԛׁש ᴟ⁮ּדἨ╥Ә Ѭ Ɫ Ѡ ȷ

ҠѿϚװẞᴯ∂ Ѭ 20 ӴѠеѐ/ѡ ᴟМ Ғ

Ȳ ᵅϡװ ╟Џᵺ ⇔Ȳѹ Ѭ ἤ Єȴֽӑẃ⁮

צדּ ѬӣѬ ḖȲ⁄Ҡ∂ М Ғ ᴟ⁮ּד Ѭ ȴ 

 



 

 3-3  

ῶ3-1 ѬẁѬѠה έ Ὑ 

ẃ ȸ ⁮ Ӣ ҉ ȲӖ  2ѣד105

 ӣ ẆϤᴞẃѬ  

ᾎ√  

Ẓ ẁѬѠהὑ ╟Џ Ꞌ ᴕ е ᾎȳеԚ ╟ Џ ┤ ᾃ ȳ
⁮Ӏ ┤ ᴞᾙ Ẃ ד ᾎ҆ ѝȲҫⱢ Ṯц ᴩⱢ Лṏכ
Ȳ Ṽ ᾎ ╟ ᴷȴ 

ᶾ

 

Ḋ
ӣ 

ѬП LSIὑ∟ ◕ ạ ᴞẃѬ ᴿȲ╝ ἨẆϤᴞẃѬ П Ѭ Ҡѿ
DIP ɎE.PVCɏᵂⱢ ḊȲ ἤП ȴ 

╟ЏѠ
 ה

Ꞌ ᴕ ֮ϯ╠צ Ȳ ᵍ ӑẃ╟Џ ПҠᴩἤȲṼ╟ЏῈ Ҡ Џᾎצ
Ὑ┤ȳ Ἠ ל  

ӣ֮ậ
 

ѬҠ᾿ і Ѭᴟ  ῺП
ѬᴃȲԛẁ ᴟӣѬљȲӣ֮ Ḗ Њȴ 

ṼᴞẃѬеҨ ḖȲẆ › Ѭ ᴞẃѬѿ
1ȸ1ѩẂ ֥ȲἬ ֥ᴃПӣ֮ Єȴ 

 

ӣѬכ
Ӑ 

ӣц ᵂ ӣҵȲỮ ќҀ
П Ӑכ ӐȲẔכ

ӣ ч ὑѬ Ӧӣљ Ȳ Є
Ѭ ᴩᴞẃѬѬ П ȲӑẃᴞẃѬ
с ᵗὑצ ȴ 

ѬẆϤᴞẃѬ ∟ӦᴞẃѬеҨ Ϛ
⇔Ȳ Ҕᵶ Ӑцכ∂ Ӑȴכ
ѬֽẆϤᴞẃѬ Ȳѻ ѿеԚ Ѭ Ȳ
ѩ ᴞẃѬѬ ן ȴ 

Ѭ
 ן

Ѭᵓ   Ѭ╜ Ȳ֯ ֥ ӣѬ Ѭ ∟Ȳ ӣѬ ן
ɦ Ѭ ɧȲѿ‚ Ѭ Ә ᵓӣц‚ṿЄӣѬ῏ ӣѬȲựפּ ȲẆϤ Ṇ ПӣѬ
Ӑכ Ғȴ 

ῂ

 

Ѭ
Ḗ 

ҙ ѬѬ Ɏֽᵶ ɏצ
ḖȲ ᴞᴩ Ȳѿ ḟ

І П Ȳ ṿӣ ѬП
ȴ 

Ѭ ֥ ӣѬѬ ȲҠ ẁеԚ Ѭ
ṿӣȲ ѬֽẆϤᴞẃѬ ᴞẃѬ ֥Ȳ
ὑЏ ҙ ӣѬ ד ὑ
ȴ 

Ѭ
 

Ѭ Ѡה ѬȲҠ ’֢ӣљ
ứПẁѬȲ ᵍ Ѭ֚ ȴ 

ҫắ ȲῺẃ ​ юȲֽ Ѭ
ẆϤ Ṇ Ѡה ѬȲ Ѭ Єȴ 

 
Ѭ ╟Џ П ⇔  Ȳ МПῈ ᴆ╬ȳ ȳ цӻ ⇔Ӽ П
Єȴ 

ѻ  

ֽӦ╜Ἀ Ȳ Ѡצה╜Ἀ
ɎЏ ȳ ȳ ɏцӖ
ɎBOTȳBTOȳOTɏȲֽ ›῏Ȳ ∂
∟ ҠӦѬᵓ ἨᴞẃѬеҨ

Ϛ ⇔Ȳᴖ∟῏Ȳᵛ╥Ϛ ӦӖ ᷾ ϩȳ
Ϣϩȳᶾ Ȳᴖ╜Ἀҏе ϩɎֽẦᵗЁ֮
ȳậן Ёц ȳ
Ѡ ɏᾼ֥ Ѡהȷ ֽӦӖ Ȳ

Ӗצ⁄ ᴞ цӖ ᴞ Ẓ ȲӖ ᴞ Ṽ
Ё֮╥ᵡᴞצȲ Ѡהи BOT ц

BOOȲBOOцӖ ᴞ Ẓ ѠהӖ ᶁ
ẓצ П צ Ȳ›῏…

ạ ∂ Ȳᴖ∟῏ȲӖ ᴯЛ
ẓצ еҨ Ȳ ∂ᶙכ∟ȲἬ

Ѭ ẁᴞᴩṿӣȲЛ ᵓȴ 

ֽӦ╜Ἀ Ȳ Ѡ֝הҿȷֽӦӖ
ȲӦὑЛẓ еҨ ПӖ ᴯȲἬ
Ѭ ẁᴞᴩṿӣȲЛ ᵓȲ╝ẆϤᴞ

ẃѬ ᾎӦӖ ᴞ Ȳ Ҡ Ӗ ᴞ ПѠ
ה ױ ֽ…╜ἈЁ֮Ȳ⁄Ҭ BOTȲᴖֽ
ⱢᴞצЁ֮Ȳ⁄ BOOȲ∟ צ ȴӖ
ᴞ ѠהП ѬҠẆϤᴞẃѬṆ Ȳᵛ Ѭ
үѬеҨԛ ӣљȴ 

Ӑכ
 

֯ ᴩѬ Ữӑ֥ Ṝѿч ӐПכ
›ȲֽⱢ сṿӣ῏ Ȳ ∂ ӣҠѩ
Ѭ Ӧ╜Ἀ Ȳ ӣ⁄Ӧ
ӣѬ ȷֽᴕ МҶ╜Ἀ ╜цӖ

Ȳ П ∂ц ӣ ὑṿӣ῏
Ҁ ⁄ȲꞋӦӣѬ ѿќҀѬ ПѠה
и Ȳѿ ᵍ ᵓ ȳеӂἤПᾨ ȴ 

ѬѿẆϤᴞẃѬ Ѡה Ȳ ṜӣѬ
ПӣѬ ḖҵȲӼҠ ᵅ ⁮֮ П Ѭ

Ȳ֪ױ П ∂ ӣ∂ ҠӦ╜Ἀ Ȳ
ѿ ӣѬ Пṿӣ ȴᴖ П
ӣֽӦӣѬ ᴞᴩ ȲᶮכЏ ӣѬ Ӣ♄
ӣѬП ᵑѬ Ȳ сЏ ӣѬ П Ѭ

Ȳѿ ╜Ἀ Ѭ╜ П ᴩȷҫ ӣ
ᴞẃѬѬ П ӼҠ Ầ Ἠ╜ ╓ӱӦ
ѬеҨᴞᴩᵮןἨӦ╜Ἀ ȲӣѬ ѿѩ
ᴞẃѬѬ Ҁ Ȳ ᾎױ Л ЄӣѬљ

Ѭ Пῂ ֵ Ԛ ȲӼ ὔ Ӗכ
ЛṾП Ӣȴ 



 

 3-4  

ῶ3-2 Ѭ Ѭ Ѡ ֥ έѩ ῶ(1/2) 

Ѡ  ᵂ Ὑ 
ẁ  

 

Ѭ

 

(еṭ) 

Ѭ Џ

 

( а) 

ӣ 

( а/ד) 
 ֕  ∟ Ṷ  

1ȳׄ ⁮ ở
ц⁮ּד 

 ̧ ░Ѭ ὑ ở Ѭ ϩ

kg/cm2Ȳ 6פּ ὑ╠צ

ϩ Єȴ 

 ̧ ░Ѭ Ѭ Ể ᵂ ϩ

Ȳ Ѭ Ӣ  ȴ 

 ̧ Ѭ Ҡ פּ═

3~4.5 kg/cm2Ȳ⁮о Ѭ  ҏ

Ѭּ80.8פ ӴѠеѐ/ѡȲ

═ Ӑ ȴ 

ׄ⁮ ȳ

ׄứ ȷ

 דּ⁮

47 

(16+31) 

49.03 

(16.99+32.05) 

5,503 

(2,233+3,270) 

 ̧ Ὼ 

 ̧ ẁ  ЏӣѬדּ⁮

 ̧ ӣᵅ  

и ◕∂ ȲҠ

ᵅϚװἬ ќ

ҏ  

 ̧ Ѭ  

 ̧ ὑẁѬ Ӓ

 

 ̧ ᵂ Лὔ 

 ̧ иẒ ◕

╟ЏȲẒװ╟Џ

ⱢЛὔ 

 ̧ ѻ Ҡẁ ⁮

ᶾЏדּ Ȳ

ⱢѬ ẃ

ПϚȲ ӣ

Ѭ Ầ ṿӣ

Ѭ 

2ȳМ Ғ
Ѭᴃ

ц⁮ּד 

 ̧ ░Ѭ ὑМ Ғ Ѭ

Ể ϩ ϩּפ  5~6 

kg/cm2Ȳׄ⁮ ц Є ⁮

֮ ӣѬӦ Ѭц  ⁮о

Ѭ ẁ ȴ 

 ̧ Ѭדּ⁮ Ӧ֮ Ѭц Ѭ

ẁ Ȳ ⁮ ҏѬפּ  19 

ӴѠеѐ/ѡȲ⁮о Ѭ

ҏѬ51.9 ӴѠеѐ/ѡȴ 

 ̧ Ѭ Ҡ פּ═

3~4.5 kg/cm2Ȳ⁮о Ѭ  

ҏѬּ80.4פ ӴѠеѐ/ѡȲ

═ Ӑ ȴ 

ׄ ⁮

(ᴫ)ȳӘ

(⁮ ) ᴩ

(ὧ)ȳЄ

⁮֮ ȷ⁮

 דּ

57 

(26+31) 

58.74 

(26.96+31.78) 

6,139 

(2,892+3,247) 

 ̧ ⇔ἤ  

 ̧ ֥ӣѬ Ḗ  

и ◕∂ Ȳ

Ҡ  ᵅϚװἬ

ќ ҏ  

 ̧ Ѭ

Ȳ ᾃ

ᵂȲ ᵍ 

Ѭ  

 ̧ иẒ ◕

╟ЏȲẒװ╟Џ

ⱢЛὔ 

 ̧ ӣѬ Ӧ

ᴯи  

 ̧ Ѭẁ Є

⁮ ֮ ц

░ӣѬȲדּ⁮

Ѭ ֽѬ

ЛṜȲ ⁮

Ầדּ ṿӣ

Ѭȴ 

 ̧ ֥үѬеҨ

ᵅ Ѭ

Ȳ Ḕḡ

ᴔ Ȳ

ȴ 

ẃ ȸ ⁮ Ѭ Џ ▲ иέȲӖ  9ѣד107



 

 3-5  

ῶ3-2 Ѭ Ѭ Ѡ ֥ έѩ ῶ(2/2) 

Ѡ  ᵂ Ὑ 
ẁ  

 

Ѭ

 

(еṭ) 

Ѭ Џ

 

( а) 

ӣ 

( а/ד) 
 ֕  ∟ Ṷ  

3ȳМ Ғ
Ѭᴃ 

 ̧ Ѭẁ Є ⁮֮ Ȳ⁮
ӣѬⱢדּ Ѝ ц⁮оѬ
ȴ 

 ̧ ░Ѭ ὑМ Ғ Ѭ
ϩ  kg/cm2ȴ 6.6פּ

 ̧ ░Ѭ Ѭ Ể ᵂ ϩ
Ȳ Ѭ Ӣ ȴ 

 ̧ ░Ѭ ⁮ ҏѬ20.9פּ
ӴѠеѐ/ѡȲ⁮о Ѭ
ҏѬ42.8 ӴѠеѐ/ѡȲ
ὑ⁮оҏѬ Ḗ ЊȲ

Ѝ Ѭ ⁄ ҏѬ29.3 
ӴѠеѐ/ѡȲБ ҏ Ȳ
ѹ ᵂЛὔȴ 

 ̧ Ѭ ׄ⁮ ϩּפ
4~5.5 kg/cm2Ȳ и ◕
Ȳ⁮о Ѭ ҏѬּ80.9פ
ӴѠеѐ/ѡȲ  ═
Ӑ ȴ 

ׄ ⁮

(ᴫ)ȳӘ

(⁮) ᴩ 

(ὧ)ȳЄ

⁮֮  

26 42.21 5,790 

 ̧ Ѭẁ ⁮ 

֮ ӣѬ 

 ̧ ѿṿӣ֮דּ⁮  

ѬⱢѻ 

 ̧ Ϛװ∂ Ȳ

ᵅϡװ ╟

Џᵺ ⇔Ȳѹ

Ѭ ἤ Є 

 ̧ Ѭ Ɫ4

Ѡ  

 ̧ ᵂ ⱢЛὔ 

 ̧ ░Ѭ דּ⁮

Ьѿ֮ Ѭ

ⱢѻȲ ֪

Ѭ

צ╠ Ѭ

Л֝ ᴯȲ

Ѭ ᵌ

ὢ ϩ

ṿҠ

Ѭ ҏ 

 ̧ ֥үѬе

Ҩ ᵅ Ѭ

Ȳ Ḕ

ḡ ᴔ

Ȳ  

 דּ⁮.4

 ̧ ѬꞋẁ Ȳדּ⁮ דּ⁮
ӣѬ Ḗּ32.5פ ӴѠеѐ/
ѡȲ Ԓѿ֮ Ѭẁ ȲЛṜ
⁄ѿ Ѭќ ȴ 

 ̧ ░Ѭ ⁮ ҏѬ20פּ
ӴѠеѐ/ѡȲ⁮о Ѭ
ҏѬ55.9 ӴѠеѐ/ѡȲ
Ѝ Ѭ ҏѬ 24.5 
ӴѠеѐ/ѡȲ ѝ Ѭ
ҏѬ10.5 ӴѠеѐ/ѡȴ  

 ̧ὑ Ѭ ⁮о Ѭ ҏѬּפ
80.9 ӴѠеѐ/ѡȲ
═ Ӑ ȴ 

 6,261 49.89 31 דּ⁮

 ̧ ֵаẁѬẃ Ȳ

Ҡ ’░Ѭ ӣ

Ѭ  

 ̧ ᵂ Ɫ ὔ 

 ̧ Ϛװ∂ Ȳ

ᵅϡװ ╟

Џᵺ ⇔Ȳѹ

Ѭ ἤ Є 

 ̧ сӣѬљ

ắ⇔ 

 ̧ ӣѬ Ӧ

ᴯи  

 ̧ ѻ ẁ ⁮

Ȳדּ ⱢѬ

ẃ ПϚȲ

ӣѬ Ầ

ṿӣ

Ѭ 

ẃ ȸ ⁮ Ѭ Џ ▲ иέȲӖ  9ѣȴד107



 

 3-6  

(ϡ) Ѡה 

1ȳ֢ ᵑ Ὑ 

ѿ ᵑᴖṕȲᶺ Ӧ╜Ἀ ᾼеԚ∂ ҠṼ

Ẓ ᾎ ȸɦ╜Ἀ ᾎɧцɦ‚ Ӗ еԚ∂ ᾎɎϯ

‚ ᾎɏɧȲ Ϛ …Ṽ ᾎ 2 ứȸɦӐᾎἬ Ȳ

╓Џ Пứ ȳW ᾬП ȳứ ȳἭ ц ПỗԉἨ ɧȲ

ױ דה ṶừӦ╜Ἀ ∂Ȳԛỗ ҅ ᵂ ẃẦ

ᵗ ȲἨѿ ᾬ ѬѠה᾿ ֣ ȴ ϡ ╥ɦ‚ ᾎɧȲ

…Ɫ╜ἈіϤӖ ᾼ еԚ∂ ᾼ᷾ ȳ ∂ȳ Ȳױ

Ӧ╜Ἀ╥ה ҏד ∟ȲӦе ἵ ה ҏצ

∂ ᾼӖ כ ὢ ẁ῏Ȳ╜ἈӦ ∂

῏ Ɫ ῏ȴ 

֢ ∂Ѡה Ὑֽ∟Ȳ ӑẃ ᴩП ᵓ …ȳᵂ

ȳЏ ȳ╜Ἀ ȳ Ἥ ȳ ╓

ҒѿиέȲ ѩ ῶ3-3Ἤӱȴ 

(1) Ҕ Ӧ╜Ἀѻ…֪ה ȳ ṳ ԝ ԛ

е ἵ ỗ ῏ ∂Ȳὑᵂ ц ∂Ṷừѹד ạ⇔

ᵂכ ϯȲ╝צ› ᵂ ȳṣ Ȳ ד ẃ ╜

Ἀ⁯ ￼ Ɫḛ ᾼ ϩ ∂ Ҡ ӢП

ȲҫҵЏ ПЮ ֥Ӽ דצ П ȴ 

(2) ц ∂ᵂ Ӧ П Ҕᵂ Ȳה Ҡ

ỆứכӐȳỆứЏ ’ ᵅ ∂ ҵȲὑṼ צ

ᶧ ӼҠ Ϥ ╟Џ ПẆᴩᵂ Ȳ֪דױ Ẕ҃

צᴖṕȲҠה ∂ Ȳṳ и ѻ ὑ ∂

Ҡ П ȴҫҵҠѿ ҔҒ҅ ᵂѠה Ȳ ᵅ

Џ ПЮ ֥ ȴ 

צ(3) BTO ∂ȲӦὑ╜Ἀὑה ᶙכ∟ ῏҅

П∂ Ȳ╝ ╜Ἀ ╜ ϩПи ṳ ᵗ Ȳ ╜Ἀ

ЬҠ ӦӖ Пі ᵅ ∂Ἠ ȴ 
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(4)BOTȳ BTOц BOO ∂ὑеԚ֪ה ∂ȳ

МȲ҉и ӣӖ ạі Ӗ   Ȳ֪ ᴖ ẓ

Ӗ Ȳ ֪ ῏Ἥ П   Ḗד ḛ ѹ

ᵓ … Ȳ П› ᵂ ж ѹ∂

ắ‭ Ȳҫ BTO ӦӖ ᴞᴩ Ȳᵀֽ ԛ

Ȳ⁄Ӗ Ữדצ ⇔ȴ 

2ȳ Ѡהѩ  

ῶ 3-3Ɫ֢ ∂ ѠᾎПᵂ ѩ иέȴ ᾎ

‚ ᾎП ӣϱצẔ ֥П Ȳ ┬‚ ᾎ 2 ứȸɦ‚

Ӗ еԚ∂ ȲṼӐᾎП ứȴӐᾎӑ ứ῏Ȳ ӣẔ҃צ

ᾎ√П ứȴɧẔӴᾎ ὙᵛὙӱȸɦӐᾎ ᵑᾎἤ Ȳ

ԒὑẔ҃ᾎ√П ӣȲӐᾎӑ ứ῏ȲЬ ӣẔ҃צ ᾎ√П

ứȴɧҫеԚ∂ Ṽ‚ ᾎ ỗҵ ṿӣ῏Ȳ‚ ᾎứדצ

╟ȲẂֽеԚ∂ Ἤ ӣ֮П иȳ ứ Ἠן Ȳ

ЛắЁ֮ᾎ 25 ȳ צ ᾎ 28 ц֮Ѡ╜Ἀе

ᾎ҆П ạȲѹ ṹצҏ ֮ϱ  ц П ȷẔ

ЄеԚ∂ ῏Ȳṳ ṹצ ד ȴ 

‚ ᾎПỗ ἘȲ…Ӗ צ ╟П

Ȳᴞ fl Ȳṳ ╜Ἀиṹ ᵓȴᴖ ᾎ 7 3

Ἤ П Ȳ ᾎ 2 Ἤ П ȲẔ ἘⱢ╜

Ἀ צ ╟П ȲӦ╜Ἀ fl П ȲѿỗԉἨ

ѠהќҀ ӣỗ Ӗ ҅Ɫ ȴ›῏ⱢӖ Ȳ

Ӗ  П᷾Ϥці ԍ ἘȲ∟῏Ɫ Ȳϡ

῏ἤ Л֝ȴױҵȲ ֵϢ᷂ в‚ ᾎ ╟ᾼӖ Ѡ

ה Ɫ╜ἈӖ ֥ ѠהɎPublic Private Partnership, PPPɏȲṶ

ϱ PPPᾼв Ϡӭ› в ╟ᾼ Ṇ ҵȲ Ҕ╗

῀ᾼ֥ ᷾ ɎJoint Venture, JVɏȲѿц╜Ἀ еԚὢ ₤

‚ ɎPrivate Finance Initiative, PFIɏȴ 

֥ϱ ᾼиέȲ ╜ ȳᾎ ȳ Ѡהȳ ╟



 

 3-8  

ẃכȲ‚ ᾎСѿὍ ᾎ҆ ạȳ ẁ֢ Ȳѿ‚ Ӗ

еԚ∂ Ȳᵀ ᾎ ᵑᾎἤ Ȳ ԒὑẔ҃ד ᾎ√П

ӣȲ ῶ3-4ȴ֯ᴞẃѬ ᵅᾼ ᶮϯȲᴞ ЛṜ ֯╜Ἀ

᷾ ∂ Ϛ иϯИẓӖ ᾼ ֪ȲṼѿἏ ֮ ц

ц ᴎ Ѭ о ὨȲכ Ṽ‚ ᾎ ȲҠ ‚ ᾎ

8 1 3 צ BTOѠה Ȳ ֪BTO֯ ֪

ᴩ ẂȲצ И ậ Ȳ ∂ᶙכ∟

Ӵᵛ С╜ἈȲ ẞ ᵺ Ȳ╝ѿ⁮ּיϮ ẂȲ

ὑ Иד19 Ȳ ⁄ BOT ȴ 

ῶ3-3 הѩ ῶ 

 ה

 

╓  

Ϛ  ∂  

Џ

и

 

(Џ +

) 

Џ

֥Ẇ

 

(Џ +

) 

ᾬ 

Ѭ 
BOT 

BTO 

צ

BTO 
OT BOO 

…         

ᵂ  М         М   

Џ  ᵅ  ᵅ    ʟ  

╜Ἀ  
ȷ

М 

ȷ

М 
ᵅи  М ᵅ 

ȷи

 

ȷ

М 
М 

╜Ἀ Ἥ   Мϱ  ᵅ ᵅ ᵅ Мϯ ᵅ 

῏    ᵅ ᵅ    М М  

῏ ᵓ ᵅ ᵅ Мϯ    М  

 ʟ ʟ ʟ      

ᵂ

ѻ

 

∂

 

  ╜Ἀ ╜Ἀ Ӗ  Ӗ  Ӗ  Ӗ  ╜Ἀ Ӗ  

Џ  ╜Ἀ ╜Ἀ Ӗ  Ӗ  

Ӗ Ȳ

∂∟

 

Ӗ Ȳ

∂∟

 

╜Ἀ Ӗ  

 
╜Ἀ(Ҡ

ỗӖ ) 

╜Ἀ(Ҡ

ỗӖ ) 
Ӗ  

Ӗ Ȳ

∟

 

Ӗ Ȳ

∟

 

Ӗ Ȳ

∟

 

Ӗ Ȳ

∟

 

Ӗ  

ӣᾎ  ╜Ἀ ᾎ ‚ Ӗ еԚ∂ ᾎ 
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ῶ3-4 Ӗ ПиЏцה Ҕ ѩה ῶ 

еԚЏ Ҕ ה ה Ὑ 

Ҕ Ӧ╜Ἀѻ ȳ ṳ ԝ ∟е ἵ ỗ ῏ ∂ȴ 

ҔɎTurnKeyɏ 
ὑЏ ἤȲ Џ ȳ ȳ╟Џцׄ иἨԓ ᵂ

Ȳ֥Ẇἵ ỗӦ Ҕ ȴ 

∂

 

BOT 
ӦӖ ᷾ ∂ṳ Ȳ ự ∟Ȳ ∂ ПἬצ

С╜Ἀȴ 

BTO 

ӦӖ ᷾ ∂ᶙכ∟Ȳ╜Ἀ ậ Ἤצ Ȳṳỗ Ӗ

ȷ ự ∟Ȳ ╜Ἀȴ 

צ

BTO 

Ӗ ᷾ ∂ᶙכ∟Ȳ╜ἈϚװἨи Ҁ∂ ѿậ Ἤ

צ Ȳṳỗ Ӗ ȷ ự ∟Ȳ ╜

Ἀȴ 

ROT 
Ӧ╜Ἀỗ Ӗ ȲἨӦӖ ֣╜Ἀ צ ╟ȲСѿ

∂ȳ ∂∟ṳⱢ Ȳ ự ∟Ȳ ╜Ἀȴ 

OT 
Ӧ╜Ἀ᷾ ∂ᶙכ∟Ȳỗ Ӗ ȴ ự ∟Ȳ

╜Ἀȴ 

BOO ӦӖ ᷾ ∂Ȳ צἬצ ȲṳᴞⱢ Ἠỗ ϮϢ ȴ 

еṂ ᴴ …

 ɎPPP/PFIɏה

1. ╜Ἀ ὢ ɎContract for ServicesɏȸӼᵛӖפּ€

ạ⇔ɎPrivate Finance InitiativeȲPFIɏȲⱢ ᾛ ӣ

ᾼ ₤Ȳ╜ἈṼ€ּפв ֣ еҨ ὢ Ȳ еҨЛԛ

֣Ӗ ậן ӣȴ 

2. ɎConcessionɏȸ ᴿᶺ ᾼ‚ ἤȲ╜Ἀ █

еԚ∂ ᾼ С еҨȲ еҨ֣ṿӣ῏ןậὢ

ӣɎẂֽן ȳ ᾎ Ἁ ɏȴ 

3. еṂ֥ ɎJoint Ventureɏȸ╜Ἀ Ӗ Ԛ֝ ȲᵀӦӖ

ѻ Ȳ╜Ἀѿ ȳϤῖȳ ȳ ẁ ᵗ ╟ Ѡה

ɎPUKᵛⱢϚẂȷҫֽ Ѡ ᾼ ╟Ȳ֯ếӂ

ẁӖ Ȳ ṿӣ Ȳֽ ᾨ⁄С֫ןɏȴ 

4. ᷾ ɎInvestment Program Managementɏ…╓

Ԉ Ἤ ᾼ  ӦӖ ẃ ᾼ Ѡהȴ 

ẃ ȸɦүМӀ ӥѬ ṅɧȲѬᵓשМїὍ☼ѬԛӢᵓӣׁן֫ ȲӖ  ȴד95

3ȳ в ᶮ 

(1) ԝе Ṽ ᾎ  

נ ғכ Ѭ о ȳ е Ѭ о Ϛ ȳ

   Ѭ о Ϛ Ȳ יּ⁮ Ѭ о Ϛȳϡ ȳҖ

יּ Ѭ о ȳὧі Ѭ о ȳᴫ Ѭ о Ȳѿц

ҙ Ѭ о ╥Ӧ╜Ἀ ԝ ѿ ᾎе

ἵ ∂∟ԛỗ ᵂ Ȳҫד4 е Ѭ

ḕѡ3,000ӴѠеѐ Ѭ о ⁄ѿ15ד Ѭ֥
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פּ ∂ȴ 

(2)‚ ᾎ Ӗ ᷾  

ᴫ Ѭ ḕѡ 750ӴѠеѐ Ѭ о ȳ

е Ѭ о ϡ ц ׄ Ѭ о Ɏ цḂ∂ɏȳ

יּ⁮ Ѭ ḕѡ 950ӴѠеѐ Ѭ о ꞋӦӖ

᷾ ∂Ȳ ᵂ 15Ἠ Ȳד20 Ѭ

ḕѡ30,000ӴѠеѐ Ѭ о Ӽ֝Ȳ ֪ӣљ ӑ

צ й ḖἋ∟ ȴ 

ҫ МП Ѭ о ֽ ᴎ Ѭ ḕѡ30,000

ӴѠеѐ Ѭ о ɎБ ╟ɏȳ   Ѭ о ϡ

цϚ Ḃ∂ȳЊ   Ѭ ḕѡ 950ӴѠеѐ Ѭ

о ɎБ ╟ɏц Ѭ ḕѡ4,000ӴѠе

ѐ Ѭ о Ȳᶁ ӦӖ ᷾ ∂∟ ᵂ

ȴⱪϱȲד20 ֮ ҟ Ѭ о Л ѿᴶ

Ѡה Ȳ ẞП ֽϯȸ 

Aȳӭ›ᴞẃѬ ᵅȲ ᾎќ Ѭ  Ӑȴכ

Bȳ ∂ ЊȲЛὔᵮі вҵẓ

∂ȴ 

Cȳ Ѭ о ӐѩѬכ ȲЛ ӣ ᾎἨ‚

ᾎ Ꞌ Ԋ ╜Ἀ Ẕ Ѭ П

ȴ 

(3)PFIạ⇔  

ᴕ ҵЄ ӦӖ ᷾ ∂ Ѭ о Ȳᴖ

в ҟѿ‚ ᾎ Ȳắ ὑѿᴞẃѬ ѩ

ПӐ ѩ ᵅӇ ѿצ BTOѠה Ȳ Џ

Ḗ ȴⱪױȲᴩ╜ еԚЏ ỗ Ӗ 9ѣד101

6ѡң ɦׁש ᴆѬϯѬ Ṇ ц Ѭ о ╟

Private Finance Initiativeɮ╜Ἀ еԚὢ ₤‚ Ȳѿ

ϯ PFIɯӱ Ԉ- װ3 Њ Џᵂ ɧȲ
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ᶾЏדּ Ѭ о ԝⱢ PFIӱ ԈȲ њ

ᴷPFIѠה еԚ∂ Џ П╜ Ҡᴩἤȴ 

Ṽ ╜ ɦ╜Ἀ еԚὢ ₤‚ ᵂ

⁄Ɏ ɏɧȲPFIה…╓ɦ╜Ἀ еԚὢ ₤‚

ɧȲ╓ӦӖ ṳ еԚ∂ П ∂ȳ Ȳ

╜Ἀὑ ∂ ПϚ Ἠԓ еԚὢ Ȳṳ

Ṽ€ּפּפứȲ Ҁ цἬצ ȳ

ПеԚ∂ ȴҬ ὑеԚ∂ ╜ἈӇ

вȲᴕ ӦӖ ᷾ ПכӐ ạȳᶾ ϩȳ ᴩ

ἤ ֪ Ȳ ứἤиέṳᴕ ד

П оѩ ȲẔɦӖ ɧɎVfM:Value for MoneyȲ

ᵛ ᴷеԚ∂ ѿӖ ה ╜Ἀ ה П

ѩ ȴɏὙ ῏ȲҠᴕ Ϛѿ‚ ᾎ Ὅṳ

Ӗ ᷾ Ȳѿ ╜Ἀ   ϩṳ ὡὢ ₇

ȴѻ ѿ PFIѠה еԚ∂ Ȳ֢ ◕

П ᴷᵂ ☼ 3-1Ἤӱȴ 

› ᵂ ◕ѻ ṼɦеԚ∂ ‚ ᴷ

ạɧ еԚ∂ П‚ ȲKẔ ᴷ Ὠ

Ɫ ԈҠᴩἨῴḔЛҠᴩȲᴖ еԚ∂ ẓ ứὢ

Ȳ ṿӣ῏Ҁ ᶮ ЛὙ ȲἨ еԚὢ Ṽᾎ

Ӧ╜Ἀ ẁ῏Ȳ PFI ╜ ᴷȴ ᴖȲӭ›

PFIK М VfMứ ╥Ϛ ֵȳ П

ЏᵂȲѿ PFI╜Ἀ ѩ ⱢẂȲױ

Ȳד2 оכὨӼҬ ᵂ ᴕȲѻ ֪╥

Ữ ӢỄỂ ᶙ ПPFI Џ ẂȲ ѽȴ

♅ ╜ ‚ ҨȲӭ›еԚЏ Ԉ Л ᴷPFIȲ

ЬṼ ᴩ╠צП Ѡה ᴩ ᴷȲ∕ӑẃ PFIạ⇔

ד ֢ ╟ ứ∟ԛ Ϥ ᴷМȴ 
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ẃ ȸ╜Ἀ еԚὢ ₤‚ ᵂ ⁄Ɏ ɏȴ 

3-1 ╜Ἀ еԚὢ ₤‚ ᵂ ☼ ц ӱ
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4ȳ ⁮ Ѭ о Ѡה Ὑ 

ѻ Ɫ╜Ἀ цӖ П ᾓϯ ᴩ ⁮ Ѭ

о Л֝ ѠהП ὙֽϯȲṳ Л֝ Пה ἤȳ

ȳ ȳ דӐȳכ ӣ Ẃȳ ᵺ Ἠ

ц ӣ ᴩ έ ὙȲ ῶ3-5цῶ3-6Ἤӱȴ 

⁮ ḕѡ Ѭ 10 ӴѠеѐ Ѭ о

ẁ …ⱢеԚ ѬȲṳѿᴞẃѬ ֥∟ẆϤᴞѬṆ ẁ Ȳ

֯ Ѭ о ѠהϱȲ֪ӭ›ᴞẃѬ ӑ ч╣כӐȲ

Ѭ ᵅȲӭ› Ѭ о ᾼ ∂ ӐЬכ ὑӭ›ᴞẃ

Ѭ Ȳ ӣ‚ ᾎП BOTἨ BOO Ȳה Ѭ о ᾼᴞ

ἤЬЛṜȲӖ ᾼҠᴩἤᵅȴ 

ҫ֪ ⁮ Ḅ еԚ Ѭ ḖПеԚᵓ Є ԈȲ

ӣ ᾎП ᾬ ѬἨ‚ ᾎПBOO ה Ɫ Ѭּ֥פȲ

Ѭ ╟П ‍ ѻ Ἤצȷֽὑ ӢẁѬ Ѧ

П ᶮ Ȳ╜Ἀ ᾎ ạ Ȳự ẁѬМ ⁄ ϫѡȲ

 ⁄ ѣȲ Пכ ҷ ѿᴷ ȴ 

Ӗ ᶙЏП‹ד94 Ѭ о ѿ╜Ἀ ᾎⱢ ѠהȲ

ᴖ∟֪‚ ᾎד ╜ ȲӖ ᴟӖד98 ד99 ᶙЏП Ѭ

о ⁄ḂⱢ‚ ᾎ Ȳ Џ ὑӖ 02ѣ13ѡד101

Џ ‚ֿ 10000488880ẗӱȲᴕ ∟ …Ӧ╜ἈќҀ ӣ

ậ о∟ ѬȲЛ ӣ‚ ᾎȲ∂ ᾎ 9 ц

34 ד ứȲṼ ᾎ Ѭ о ד ∂ц

ᵂ ȴ ⁮ Ѭ о Ϛ ◕֪ẁѬ ⱢеԚ ѬȲӭ

› ╜Ἀ ᾎѠהȲӦ╜Ἀ ц∂ ЏᵂȲ∟

ᵂц ⁄ӦүѬеҨ ȴ 
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ῶ3-5 Ӗ еԚ∂ ѩ ῶ 

 ╜Ἀ  Ӗ еԚ∂  

Џ   ᾬ  ╜Ἀѻ  Ӗ ᴞ  

Ἥ

ᴯ 
╜Ἀ ╜Ἀ Ӗ  

ן

ᴯ 
╜ἈɎ ѬеҨɏ ╜ἈɎ ѬеҨɏ Ӗ Ɏ еҨɏ 

 

Ѡה 
Ἠן ᴩе  

Ӗ ѿӑẃ╜ἈҀ

’ ֣ ᴩ Ȳ֯

еҨ 

Ӗ ѿ еҨṝ

иȲѿӑẃן ֣

ᴩ Ȳ

еҨ 

Ϥן

ẃ  
ṼӣѬּ֥֣פṿӣ῏ן  

╟ ∟Ȳ╜ἈṼ

ӣѬּ֥֣פṿӣ῏ן

ȲҫṼּפи ќҀ

ӣ

еҨ 

ṼӣѬּ֥֣פṿӣ῏

ן ȲҫќҀ ᵓ 

╜Ἀ 

Ϥן

 
 Ϛ᷾װϤ Є 

Ҁה Ȳὢ

Ӧ╜Ἀḟứ 

Ӏ Ṽὢ Ѭ ḟứ

 

Ἥ  
╜Ἀ Ӗ Ἥ ѻ  Ӗ  

∂

 

Ё֮

ậ  
╜ἈṼᾎậ Ἠ  ן

╜ἈẦᵗṼᾎậ Ἠ

 ן
 

Ҕ

 ה

Ṽ Ҕ ҠиⱢȸЏה

ɎDBOȸ ȳ╟Џ

ɏȷ ɎBOȸ╟Џ

ɏȷ ᾬ Ɏ Ѭɏ 

ȳ╟Џ ᶁ

ӦӖ

Ȳ╜Ἀ ԉ

ɎBOT/ROT/OTɏ 

ȳ╟Џ ᶁ

ӦӖ

Ȳ ☼ и ╜

ἈЁ֮ɎBOTɏцӖ

ᴞ Ё֮ɎBOOɏ 

 

ᵂ

ד  

ҠѿἭ דֵ ȲᵀϚ

  ԉד4 ד4

ҔȲ ⁄ ד ԝ

 

ᴕ ᷾ ᵂ

15ἨḆֵד

Ȳ Ӗ ᷾ ṳ

’  

 

ᴩ

 

Ҡᴩ

ἤ

ᴷ 

Ӈ ἤ ᴞ иέ VfM Ҡ ἤ ᴞ иέ 

Ḗ

ᵧ  
Ὠכ   

ᾎ

√

 

Ṽ  ᾎ ‚ ᾎ 

╟ 
еԚЏ ᶧ ạ⇔ 

ᶧɎ ’

’ ɏ 

ᶧɎ ’ ӣ

‚ ɏ 

ȸBTO֯ ֪ ᴩ ẂȲצ И ậ Ȳ Б ỪѠȲ ẞ ᵺ Ȳ

∟Ϛדԛ ⁄ BOT Ȳ֪ױBOTⱢҠᴩѠהȴ 

ẃ ȸ ⁮ Ӣ ҉ ᵫȲѬ ἬӖ  2ѣȴד105
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ῶ3-6 Ѡהѩ ῶɎ1/3ɏ 

ѻ  
╜Ἀ  Ӗ  

 ה
Џ + ֥Ẇ Ɏ

ɏ 
Џ + и ɎЏ

+ ɏ 
ᾬ  BOT צ BTO BOO 

ἤ 
ἤ ἬҜ   ὑ

Џ ἤ ȲṼ╜Ἀ ᾎ
ϝ ȴ 

∂ ӣӦМҶ ᵗȲ
ӣӦ֮Ѡᴞ Ȳ ӣ
ױ ה Ȳи
ᴩⱢȴ 

╜ἈЛ Ϛװἤ᷾Ϥ ∂
ӣѹЛ П
ᾭᾓȲ ѿ’ ’ Ѡ

ỆứќҀה Ѭ ӣȴ 

ӦӖ ᷾ ∂ṳⱢ
ȷ ự ∟Ȳ
∂ ПἬצ С╜Ἀȴ 

ӦӖ ᷾ ∂ᶙכ
∟Ȳ╜ἈϚװἨи Ҁ∂

ѿậ Ἤצ Ȳṳỗ
Ӗ ȷ

ự ∟Ȳ ╜Ἀȴ 

Ɫ ֥ ╜ ȲӦӖ
᷾ ∂Ȳ צἬצ Ȳ

ṳᴞⱢ Ἠỗ ϮϢ
ȴ 

 

1. ֥Џ ∂ П
ԉ Ю Ȳ
ὔ ᴩ ц ⇔ȴ 

2.Ϛװ ȲҠ ═ ד20
פּ€ …ȴ 

֥Ẇ ד ϯȲ
ᵅȲ Ḗ Ɫ ȲҠ

ᾨП ҒȲЏ
Ҡ֪ ᾨᴖ ᵅȲ

Џ ц∟ ᵂ П
ẁѬ Ҡ ᵅȴ 

╜Ἀ ԉ ȴ Ҭ
֯ Ṝ€ּפἬ Ѭ Ѭ
ᶮϯȲҠ ֥ Ȳ
ἤ ╟ᵂ֢הɎ ɏ
Ѭ ȴ 

1.╜Ἀ  ȲѹЬ
צЁ֮Ἤצ’ ȴ 

2.֝ ϚӖ ∂ц
Ȳꜜ ȴ 

3.∂ ц ӦӖ
Ἥ ȴ 

4.Ӗ Л ậ ∂ц
Ё֮ȲṳҠ  

Ṷ Ȳ Ғ  ȴן
צ.5 і Ӗ ȳ  
ц ȴ 

1.∂ ӣ ὑ
ȲҠ ю╜Ἀ ╜
ϩȴ 

2. Ӗ Ȳ
’᷾ ғ Ȳ ᵅ

ȴ 
3.╜Ἀ᷾ ӐȲכ∂ Ӗ

ᴖṕ ẓ ֪ȴ 
4.Ҡі Ӗ Ȳ

ȴ 
5.Ӗ ᷾ ד ὑ
BOTᵅȲ᷾   Ӽ נ
Ȳן֫ ὔᵮіӖ ᷾
ȴ 

1.Ӗ צἬצ Ȳ
∂   ὔȴ 

2. ∂ц Ӧ֝דӖ
ȲҠ

҉и Ӗ о цצ
ạ∂ ц ⇔Ȳ

ѹҠ ᵅ ᵂ Ӑцכ
ὡ ₇ ȴ 

3.╜Ἀ ȴ 

 

1. Ѡדה  Ȳֽ ∂
Ἠ ᵂ ЛṏȲ⁄
ὔṿẁѬЛ ứἤП
Єȴ 

1. Џ Л Ȳ
ц₇ ȴ 

2. ∂ ◕ ◕
Ю П ԉЛὔ
ȴ 

3.ҫи Ҕ  Ȳԉ
Ϛ Л ᵛ ∟
ᵂ ȴ 

4. ◕ Ḇ
Ȳ Л ӣї
ȴ 

1. Ȳ
╜Ἀ ЛὔȲ Ѭ€ּפ
ứ Ḇ Ểԓȴ 

2.╜Ἀ ᴷӣѬ Ḗ
Ȳ ứ Ѭ€ּפ∟Ȳ
ᵛӇ Ṽּפ ѬцќҀϚ
ứ П Ѭ ȴ 

3. ᴞᴩ ӣ֮
ậ Ȳ֪ е ϩᾼ
֥ ẦᵗȲ ӣ֮ậ
Ɫᵺ ȴ 

4. ЏᵂӼ Ӧ
ᴞᴩ ȴ 

5.֪ ḥצ
Ȳч ὑ ѬכӐȲ
Ѭ ὑ‚  ȴה

1.ᴞ ЛṜϯȲ╜Ἀ ’
’ ’ Ѭ ȲИҠ
ᵮіӖ ᷾ ȴ 

2.╜Ἀ ẁṜ Ԉ
ᵮіӖ ᷾ ȴ 

3.֪ ∟
╜ἈȲ╜Ἀ
П ȴ 

1. ∂ᶙכ∟ ֽὨӴᵛ
С╜ἈȲ⁄Ӗ
֣ ᴩậ Ɫᵺ
ȴ 

2. ∂ᶙכ∟Ȳ╜ἈЬ ќ
ҀἬצ ∂ Ȳᴖѹ
Ғ ᵓ Ȳ ᴿи Ҁ
ѠהȲ ὑ ╜Ἀ
╜ᵺ Ὠצ ȲҬ╥Ἃ
Ҁ Ȳ Ϛװἤ
ᾼ ԝ ȴ 

3. ן ӭ ֣Л Ȳ
ȴ 

1. ∂ц Ȳ Ӗ
 ЛṜἨ Л
Ȳ ЏἨ פּ
ȴ 

2. Л Ȳᴞ
ЛṜ ȲӖ ᷾ ∂
ᵅȴ 

3.╜Ἀӑצ’ ’ ᾓϯ
ҷ ≡Ѭ ȴ 

4.еԚ∂ ӦӖ ὔצ
כ ȴ 

5. ц צ П и
Ȳ ᴩϱ‍ ᵺ ȴ 

6. ᴞᴩ ӣ֮ậ
Ȳ֪ е ϩᾼ
֥ ẦᵗȲӣ֮ậ ᵺ
ȴ 
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ῶ3-6 Ѡהѩ ῶɎ2/3ɏ 

ѻ

 
╜Ἀ  Ӗ  

 ה

Џ + ֥Ẇ Ɏ

ɏ 

Џ + и ɎЏ

+ ɏ 
ᾬ  BOT צ BTO BOO 

ᵺ

Ἠ

 

ᾎ

҆

 

Ṽ ᾎ 9 ц 33

П ứȲ  П Ӵ

ᾎ ▲ȴ 

ʟ 

Ṽ ᾎ 9 ц 33

П ứȲ  П Ӵ

ᾎ ▲ȴ 

1.Ṽ‚ ᾎ 29 ц‚

ᾎ╟ᴩ ⁄ 33 ứȲ

╜Ἀ᷾ ⇔Л

ὑӖ ᷾ ∂ ⇔ȴ 

2.ѻ ‍ᴞ и᷾

Ȳ Ṽ ᾎ ȴ 

Ṽ‚ ᾎ 8 1 3

ứȲӦ╜Ἀ Ҁԓ ∂

ȴ 

ʟ 

╜

 

ʟ ʟ ʟ ʟ 
◕╜Ἀ П‚

 ȴה
ʟ 

ᴩ

╜

 

ѻ ӣ֮ậ ц

ᵂ ȴ 

ѻ ӣ֮ậ ц

ᵂ ȴ 

1. ᴞᴩ ӣ֮

ậ Ȳ ╜Ἀе ϩ

֥Ầ Ȳӣ֮ậ ⇔ц

דӐכ ȴ 

2. ᴞᴩ

ᵂ Ȳ ᵅ ᷾

ȴ 

ӣ֮ậ ц ᵂ Ӧѻ

ȴ 

ӣ֮ậ ц ᵂ Ӧѻ

ȴ 

Ӗ ᴞᴩậ ӣ֮ц

ᵂ ȴ 

ᴩ

 

1. Џ ṳ‍Ϛ еԚЏ

Ȳẓ ц ἤȲӇ

ứ ἵ Ȳᵡ

⁄ ϩЛὔ

ȴ 

2.ѻ в П ∂

◕ ⱢЛ֝  Ȳ

в ṶԒẦ иЏȴ 

3. ᴩכ Л

ṾȲ Ғ ᵺפּ ȴ 

Џ צ ֥ Ȳ

ԉЛὔ Ȳ ӢΉ

Ȳ ₇ ȴ 

 Ể ᵺ Ἠ

Ȳ ὔ ȲẁѬ

ᾎ ’ȴ 

1.ᴞ ἤᵅПеԚ∂

Лὔȴ 

2.╜Ἀ ẁṜ Ԉ

ᵮіӖ ᷾ ȴ 

1.᷾ פּ€ Ѡ

ᾼẦ Ȳ Л

ὔ ȴ 

2.Ӗ ֣ ᴩậ

ⱢЛὔȲѹ פּ

ȴ 

3. ѻ ᷾צ Ȳ Ь

ᾎ֫ן ∂

ӐȲ╝ⱢᵮіӖכ ᷾

ȲӇ ᴩ Ӵὑ ᴩ

Ѭ ᾼ’ ’ ╜ ȲѠ

ẓҠᴩȴ 

1. Л Ȳᴞ

ЛṜ ȲӖ ᷾ ∂

ᵅȴ 

2. ∂ц Ӗ

 ЛṜἨ Л

Ȳ ЏἨ פּ

ȴ 
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ῶ3-6 Ѡהѩ ῶɎ3/3ɏ 

ѻ  
╜Ἀ  Ӗ  

 ה

Џ + ֥Ẇ Ɏ

ɏ 

Џ + и ɎЏ

+ ɏ 
ᾬ  BOT צ BTO BOO 

ᵺ

Ἠ

 

и

 

1.ѻ ӼӇ

ȳ ∂ȳ

ȴ 

2.ѻ ╜ ȳ

ȴ 

1.ѻ ӼӇ

ȳ ∂ȳ

ȴ 

2.ѻ ╜ ȳ

ȴ 

1.ֽ ֪ Ѭ€ּפạứЛ

Ȳѻ Лὔ

ȲҠ

ᾎ ᵓ פּ ∟П ֯

ȴ 

2. ᴞᴩ ӣ֮

ậ Ȳ Ӗ ṳ е

ϩҠѿ ạ צṂן

֮ȲӼ ᾎѿ ӣѠהậ

е֮צȲ֯׀Ё֮Лὔ

ן ȴ 

3. ֪╝Л ᴩ֥

Ȳѻפּ Ἥ ẁѬ

Ἥ ȴ 

1.∂ ц ӦӖ

Ἥ ȴ 

2.╜ Ӧ╜Ἀ Ӗ

Ԛ֝и ȴ 

1.∂ ц ӦӖ

Ἥ Ȳ ∟Ȳ

ᵂ ӣ’ ϯȲ

ȲӖ њ

ᵅȴ 

2.╜ Ӧ╜Ἀ Ӗ

Ԛ֝и ȴ 

1.Ӗ Ἥ Ἤצ Ȳ

Ҕᵶ ∂ȳ ȳ ц

Ẕһ ȴ 

2.╜ Ӧ╜Ἀ Ӗ

Ԛ֝и ȴ 

ӣ

 

1.Ṽ╜Ἀ ᾎ 7 ц

Ҕ ╟ ᾎ 3 ứ

ȴ 

2.ẁѬ ⱢеԚӣѬП

∂ȳ ȴ 

3.еצ ỗ

∂ȳ Ȳ Ӧѻ

ќҀ ἨӦ ắὢ П

ϮϢќҀ С

῏ȴ 

1.Ṽ╜Ἀ ᾎ 7 ц

Ҕ ╟ ᾎ 3 ứ

ȴ 

2.ẁѬ ⱢеԚӣѬП

∂ȳ ȴ 

3.еצ ỗ

∂ȳ Ȳ Ӧѻ

ќҀ ἨӦ ắὢ П

ϮϢќҀ С

῏ȴ 

ẁѬ ⱢеԚӣѬП

∂ȳ ȴ 

1.‚ ᾎ╟ᴩ ⁄ 6 П

1ȴ 

2.╜Ἀ   Ȳ Ҡ

ӦӖ ᵓҠצ

П Ԉȴ 

3.∂ ᶙכ∟Ȳ֯

Ӗ Ҡ Ӧ Ӑ

ṝ֫᷾ן  Ӑȴכ

4. ПןϤȲҠќҀ

ӣц ֥ ᵓ

П Ԉȴ 

1.‚ ᾎ╟ᴩ ⁄ 6 П

1ȴ 

2.∂ ᶙכ∟Ȳ ᾎ Ӧ

Ӑṝ֯Ϛứ ן֫

᷾ ӐПכ ȴ 

3.ᴞ ἤᵅȲ Ӧ╜Ἀ’

ᵅן ϯП

Ԉȴ 

1.‚ ᾎ╟ᴩ ⁄ 6 П

1ȴ 

2.Ё֮ ц ὔậ

Ȳ ֥Ӗ צἬצ

ȴ 

3.∂ ᶙכ∟Ȳ֯

Ӗ Ҡ Ӧ Ӑ

ṝ֫᷾ן  Ӑȴכ

4. ПןϤȲҠќҀ

ӣц ֥ ᵓ

П Ԉȴ 

5.Ӗ ἤЄȲ

П ȴ 

ẃ ȸ ⁮ Ѭ о Ҡᴩἤ ʟ ȳ иέ ȲѬ ἬӖ  12ѣȴד105
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(Ϯ) ѬכӐиέ 

иέѠ Ȳ ᴕ105דɦ ⁮ Ѭ о Ҡᴩἤ ð

ȳ иέ ɧ ᵫв Ȳ ӣв ᵂⱢ

ᴷṼ ȴв ╥ ṿϚṆԝӑẃ ᾼ  ☼ ᾼ ế

ֻ ὑ᷾   ᾼ᷉ ȲӼᵛṿ П ὑ 0ᾼ᷉

ȴ IⱢ᷾   ȲRⱢ ᾼӑẃ  ☼ϤᶧԝȲ―Ҡӣϯ

ᾼеה в iȴ 

 

в ᷾ ḟ ᾼ Ɫ в ѩԍ ᾼ  

ӐɎἨכ ᵅ ɏ Ȳ― ֥᷾ ȴᴖв Ҡѿ иⱢ

Ẓ ȲϚⱢ в ɎEquity IRRɏȲҫϚ Ɫ в

ɎProject IRRɏȴ›Ẓ в ᵑ֯ὑ в

ד֢  ☼ ȲЛ ц Ӑȳᵓ ᴕ ҟȲҬᴷ

ӐṝἬ Ӣᾼ ȴ 

ѿ Ϛ ◕ Ѭ 10 CMDП Ȳ ⁮ иᵑ

ӣе е ( Ҕ)ȳе Ӗ (BOT)ȳе Ӗ (BOO)ȳе Ӗ

צ) BTO)цӖ ᷾ ╜Ἀ Ѭ( ᾬ ) ᷾ Ѡה ᴩП

иέ Ὠ ӱ( ῶ 3-7)Ȳ ѬכӐЮὑ 28.65~31.37а/ӴѠеѐ

П ȲẔМ∂ 15.04а/ӴѠеѐП~12.52֯פӐּכ Ȳ ᵂ

16.33а/ӴѠеѐП~16.13֯פӐּכ Ȳ֪ȲẔМ∂ Ӑכ Ӧ╜

Ἀ Ȳ ᵂ Ӑכ ◕ᴞẃѬ ⁄ ∟ Ầ ȴ 
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ῶ3-7 ⁮ Ѭ о Ϛ ◕ц ϡ ◕ иέ Ὠ 

ӭ 

е е  

( Ҕ ) 

е Ӗ  

(BOT) 

е Ӗ  

(BOO) 

е Ӗ  

צ) BTO) 

Ӗ ᷾ ╜Ἀ Ѭ 

( ᾬ ) 

Ϛ ◕ ϡ ◕ Ϛ ◕ ϡ ◕ Ϛ ◕ ϡ ◕ Ϛ ◕ ϡ ◕ Ϛ ◕ ϡ ◕ 

∂  

Ɏ аɏ 
84.8 88.56 76.99 81.77 78.35 81.77 76.99 81.77 78.43 81.85 

в  2.00% 6.00% 6.00% 6.00% 6.00% 

 ẃ  
╜Ἀ  

(╜Ἀ ậ Ё֮) 

Ӗ  /  

(╜Ἀ ậ Ё֮) 

Ӗ  /  

(ᴞᴩậ Ё֮) 

Ӗ  /  

(╜Ἀ ậ Ё֮) 

Ӗ  /  

(ᴞᴩậ Ё֮) 

Ἤ  

( а) 
0 0 49326 52271 50974 52271 43593 46182 58663 60050 

∂  

(а/ӴѠеѐ) 
14.41 15.04 12.76 13.55 12.95 13.55 12.52 13.3 13.07 13.68 

ᵂ ӣ 

(а/ӴѠеѐ) 
16.27 16.33 16.13 16.18 16.13 16.18 16.13 16.18 16.13 16.18 

ѬכӐ 

֥  

(а/ӴѠеѐ) 

31 31.37 28.89 29.73 29.08 29.73 28.65 29.48 29.2 29.86 

ᵓ › 

(а/ӴѠеѐ) 
0 0.01 4.64 4.91 4.82 4.91 4.85 5.14 4.81 4.91 

Ѭ  

(а/ӴѠеѐ) 
30.69 31.38 33.53 34.64 33.9 34.64 

∂

14.71 

ᵂ

18.80 

֥ 33.50 

∂

15.62 

ᵂ

19.00 

֥ 34.62 

34.01 34.76 

ẃ ȸ Ѭᵓ Ѭᵓ ἬȲ ⁮ Ѭ о Ҡᴩἤ ð ȳ иέ Ȳ10512דѣȴ 
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(ҳ) ӣП ạ  

⁮ ◕ѻ ẁѬѠ ⱢɦẒ ◕иᵑẁ еԚ

ѬɎ Ϥ ɏц⁮ּדӣѬɧȲ в Ь ӣѬ Ḗ

ᴩ ה ȷӑẃֽצ Џ ӣѬ ḖцӣѬ ᴯ֝

П ᾓϯȲӼЛ Ӎ ӣѠהẃẁ Ѭȴ 

ὑɦắ ῏Ҁ ȳắ ῏ ɧ ⁄Ȳ ѬכӐ ὑᴞ

ẃѬ ПѬ Ȳ Ӧṿӣ ẃќҀȷֽẁѬ ⱢеԚӣ

ѬȲѿе еӂṿӣӴ Ȳ ∂ ц ӐҠӦ╜Ἀכ Ȳ

ṿӣ῏ ќҀᴞẃѬ ȲẔ Ӧ╜Ἀ ȷᵀ ӣ

Ѡה ẁЏ ӣѬȲ⁄ Ӧ ứ ẃ ȴ ᴕ105דɦ ⁮

Ӣ ҉ ɧ ᵫв Ȳ ╜Ἀ

П ֥∂ ӣц ӣ Ӑכ ᴩЛ֝

Пиέֽῶ3-8ἬӱȲ֯ ẁѬП ᾓϯȲ∂ Ӑцכ

ӐֽꞋӦӣѬכ ȲӣѬ Ἤ ќҀПѬ ᴞẃѬ

ẔӣѬ ȷ ∂ ӣѩ Ѭ

Ӧ╜Ἀ Ȳᴖ ӣ⁄ӦӣѬ Ȳṳѿ€ּפ … е

ϩЮϤȲ ’ ѬПҟоȲ ᵗὑצ П ȴ 

ҫ ᴕ Ѭᵓ Җ Ѭ ᶝɦ105ד⇔ ᴎ

∟ ᵂ ɧȲ ᴎ֮ ӣѬЄљП Ѭṿӣ

ᴩ Ẫ ▲ȲẔМὑɦ ắП Ѭ ɧ ӭМ( 3-

2)Ȳּ56%פ ῶӱ ὑ░Ѭ Ѭ И ṿӣȲẔМȲЄ

ֵ ắ Ɫḕ 25~30аȲ 2 Ҡ ắḕ

30~35аП ȷּ4%פ ῶӱ ὑ░Ѭ ṿӣȲҠ ắ

ꞋⱢḕ 25~30аȷּ7%פ ῶӱ ԓד ứṿӣȲЄ

ֵ ắ Ɫḕ 25~30аȲẔМ 1

ắḕ 35аѿϱП ȷּ33%פ ῶӱ ṿӣ Ȳ ֪

ᶺ ᴞẃѬ ד ᵅצ ȴ
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ῶ3-8 ӣП Ӑכ Ὑ 

ẁѬѠה ӣ 

∂ Ӑ  ╜Ἀכ  

   Ӑכ

Ὑ 

ᴕ МҶ╜Ἀ ╜цӖ Ȳѹ

ὑṿӣ῏Ҁ ⁄Ȳ П ∂ц

ӣҠӦӣѬ ѿќҀѬ П

Ѡהи  

∂ ӣѩ Ѭ Ӧ╜Ἀ

Ȳ ӣ⁄ӦӣѬ Ȳ

ṳ ֥  פּ€ … е ϩЮϤȲ

’ ѬПצ ҟо 

 

1.╜Ἀ ╜ Њ 

2. ẁѬȲ ὑṿӣ῏Ҁ ȲӖ

Ṿ 

3. сӣѬ Ѭ  

ӐȲҠכ сӣѬ

 

 
Ѭ ᴞẃѬ ӣѬ

 

Ɫ ’╜Ἀ᷾ Ȳן֫ Ӧ€ּפ

е ϩ Ȳ ᶧ  

ẃ ȸ ⁮ Ӣ ҉ ȲӖ  2ѣȴד105

 
ẃ ȸ Ѭᵓ Җ Ѭ ᶝȲ105ד⇔ ᴎ ∟ ᵂ Ȳ1061דѣȴ 

3-2 Ẫ ▲ ắП Ѭ  

ᴖṕȲ ᴕ вц Ѭ о ẂȲῺדẃ ᶾדּ

ᶶ ḔȲѿц ֥ цן֫ ₇ѠהȲṿ Ѭ о

Ӑכ Ȳɑ֪ ױ ◕ Ѭ о Ữ ╜Ἀ ȲT

ӑẃ ῏ ѬכӐ Ȳɑ צ Ӗ ᷾ Ȳ ю

╜Ἀ Ȳ ẞֵаоѬ ӭ Ȳ ᵅ ẁѬ ȴ 
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ϡȳắ ῏ (Ἠ֫ ) ֥ ἤП  

(Ϛ)ắ ῏ (֫ ד( ᾎ  

1ȳѬ (֫ )  

ὑɦắ ῏Ҁ ȳắ ῏ ɧᾼ ⁄ϯȲ╜ἈὑӖ 93

ד 6ѣ 30ѡеӁɦᴞẃѬᾎ и ѝ Ӕ ɧȲ ứὑѬ Ѭ

’ вậӣ֮ ѬἨ֮ϯѬ῏ ӻѬ ’Ṏ ֫ ȷ

ᴖ’ в֪Ѭ Ѭ ’ Ἤ Ӣ ắ ПỰӖȲ

֪╜Ἀ Ѭ ’Ṏ ֫ П ן ӣȲ ֫ ȴӖ

ד94 5ѣ 23ѡ╜Ἀ ɦѬ ’Ṏ ֫ ן ᾎɧṳ

ᴞӖ 1ѣד95 ṤЭȴ֯ןќӂ цЛ Ғ ╜

⁄ϯȲѬᵓ Ѭ ’Ṏ ֫ ạПӴᾎЏᵂȲ ẁ

Ѭ ’Ṏ Ӣ ’Ṏ ╟ȳỰӖеԚ ᵓ֫ цắ

Ё֮ Пӣȴ 

Ѭ ’Ṏ ֫ … ᴞᴞẃѬᾎ ứȲד ѝцỄ҆

Ἠ ᾎֽװȴ 

AȳᴞẃѬᾎ 12 П 2 1  

ᾎ в ȸɦὑѬ Ѭ ’ вậӣ֮ ѬἨ֮ϯ

Ѭ῏Ȳ в‍ ᵓП ӣцеԚ ѬҵȲ ֣МҶѻ

ӻѬ ’Ṏ ֫ ȴẔⱢЏ ӣѬἨеԚ Ѭ

ПеӣṶ Ȳ МҶѻ ֝ ∟ȲὑẔеӣṶ

ӣҵ  ᴍиПХѿϱᴍиПϫХѿϯП ɧȴױⱢ

Ѭ ’Ṏ ֫ ПṼ ȴ 

BȳᴞẃѬᾎ 12 П 2 2  

ᾎ в ȸɦ› Ѭ ’Ṏ ֫ П ן ӭȳ

ȳ Ѡהȳ ȳ ȳהѠן ☼ ȳ ȳ

  ЛṜП ȳậӣѬ П ѠᾎцẔ҃

ᴩṶ Пן ᾎȲӦМҶѻ צ Ṽ

Ѭ ἨӣѬ ᾼиᵑứПɧȴⱪױȲ Ѭᵓ ɦѬ
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’Ṏ ֫ ן ᾎɧȲẔМ ӣцеԚ Ѭ֫

ⱢḕӴѠеѐ 0.5аȲᵛּפⱢ ᴩѬ ӣҵ  5%П

ȷӐ ᾎᴞӖ 5ѣד94 Ӂ ╟ṤЭȴ 

CȳᴞẃѬᾎ 12 П 2 3  

Ӑᾎ ứѬ ’Ṏ ֫ ᾼṿӣ ӭȸɦϚȳ

Ѭ ’Ṏȳ ѬȳӢ ԏ ╟ цẔ҃Ѭᵓ

╟ Ṷ ȴϡȳ ỰӖ ȳẓе ἤПѬ

’ṎП֮Ѡ ȳ Ṏ ᵗ  ȳ

’ц ȳ‍ ᵓП ӣᴞẃѬѬ ȳ Ѭ ’Ṏ

צ П֮ѠеԚ∂ еԚ ᵓ֫ Ṷ ȴϮȳ Ὅ֪Ѭ

Ѭ ’ П ȲЁ֮ắ ạṿӣПЁ֮Ἤצ ϢἨ

ד ᵓϢ  Ṷ ȴҳȳ ᴰӖ ֮ ᵗṶ ȴ

Хȳẁ ≡ṿӣП  ȴгȳ Ѭן ’Ṏ ֫ П

ד ӣṶ ȴϝȳṿӣѬ ’Ṏ ֫ ПӇ ᴩṶ

ȴ 

DȳᴞẃѬᾎ 12 П 3 1  

ᾎ в ȸɦѬ ד   Ṽ֢Ѭ Ѭ ’

иᵑ љȲ֢ љṳ ӣЊ ӣȴ љ

ӣЊ כ Ӧד МҶѻ ȳѬ Ѭ ’ Ẕӣ

Ѭ֮ ֮Ѡѻ ȳӖ ҅ῶȳỰӖ҅ῶцῂ е

ӔϢЂ ȷẔכ ӦѬ ד   ỗ ứ

ПɧȴᴞẃѬᾎ╟ᴩ ⁄ 3 П6Ὑ ȸɦӐᾎ 12

П 3 1 ц 2 ἬứỰӖ҅ῶȲ ὑѬ Ѭ ’

в љצ ȲṳצỰᴰṶ ɧȴⱪױȲ Ѭᵓ

ɦѬצ Ѭ ’ љ ӣЊ ɧȲẔ 3

ѿȸɦ љ ӣЊ ỗ 7Ϣᴟ23ϢȲԉ Ȳéד2

ỰӖ҅ῶᴟю1Ϣɧȴ 
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EȳᴞẃѬᾎ 12 П 4 

ᾎ в ȸɦѬ Ѭ ’ ֥ϯԝ ᶮПϚ῏Ȳ

Ẕи ПѬ ’Ṏ ֫ Ȳ МҶѻ Ѭ

ד  ȲṳӦМҶѻ ӻ Ѭ Ѭ ’ Ἤ

Ӏȳ̓ Ӏ╜Ἀѻ Ѭ ’ṎṶ ȸϚȳ

и ᴟеἬד⇔ ӑד5 ᴩП ȴϡȳ љ

ӣЊ ֝ ֫П ɧȴ 

в Б Ѭצ (֫ ) Ȳ Ѭ о

ᾼѬ ᶾ Ȳ ᾎצ Ȳ Ѭ֪ậѬᴯ ὑ ◦ Ȳ

‍ Э МἬ П֮ ѬἨ֮ϯѬȲṿ ֯ ◦ϱ

’ ᵂⱢ (֫ )Ȳ֯ᾎ Ṽ ϱᵓ Ɫ Ȳ ᾎ

Ṽ ᾎצ ’ ц ẁ֫ ӣȲ∂ ∟ Ҡ ֣

ד ᾎ ӭȲ ѿ’ ֮ỰӖП цѬ

╟ȲἨ ᴕẔ҃֫ ạȴ 

2ȳẔ҃֫ ạ 

веԚ∂ ֫ ֮ѠỞᴞү еҨȲ еҨ ɦצ

ϩῖԌצ еҨ‚ ϩ Ầᵗ  ᴩ ɧȲ צ ẃ

ц ѩẂȳ ӣ ╟(ᵶѬϩ П ѬЀ)ȲṼ ӣ ╟

Ἤ֮֯П (ȳӀȳ )еἬẃẗ Ҁ Ầᵗ ȴү⇔ד е

Ҩᾼɦ‚ ϩ Ầᵗ  ᴩ ɧȲ 6 ү е

ҨἬ ( ȳḂ)∂Ἠ МП ѭϩцѬϩ (ᵶ ѬЀ)

ԝⱢ ӣ ╟Ȳὑ֢ ╟ПỂ ֮ (ѿ ȳ ȳӀȳ Ɫ

ᴯ) ẗ ү еҨ Ҁ Ầᵗ ȴҫ⇔ד Ӑ ᵿᾼ

ϝῖ Ϸ֪◗ ₨ᴫ о ᴖ ӣɦ ⁮Ӏệᶃ о ц

◕ ẁ֫   ᾎɧ ṹ֫צ  ȴ 

⁮ӀӼ ɦệᶃצ о ц ◕ ẁ֫  

ᾎɧȲệᶃ о ḕ 1е ệᶃ ԝ200а֫  ȳ

ḕӂѠеѐ ԝ250а֫  Ȳ֫  ѿᴩ╜ Ɫ Ὅ ἘȲ

ᴩ╜ вᾼ֢ṭḕדᶁҠ ֫ ᵗ Ȳὑדῴ
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ȲԛӦ ’ᶝ ᴩ ▲ȴ 

ϱἬ ȲⱢ∂Ӵ ⁮ ᵓ ȲҠ ү еҨ

ϩ ╟Ἠ ⁮Ӏệᶃ о ц П֫ ạȲׁש Ҡᴩ

П֫ Ѡ ѿẁ ȲἨὑậ ֢ѠԚ ∟ ד ᾎ ╟Ȳ

ױ ẞɦắ ῏Ҁ ȳắ ῏ ɧП ⁄ȴ 

(ϡ) ПҠ  

1ȳ  

ᾼ иȲ֪БᶙכЏ ᵂ Ȳ ╟Џ ẓцӻ

Ȳ ἼѬ♣ ȳѡ ЏᵂϢ ц ⅎҵȲ

צ Ṟ ҏȴ П כ֥ иᵑЮὑ 61.1 

dB(A)~70.7 dB(A)Ȳ Њ֪ Џ Ȳ╝ẔἬắ

Ȳ ֪￼ Ȳṿ֥כ צ ᶮȲᵀЬ ἨҠ

ἕ Ȳ ᴖṕȲ ⁮ Ể

ЛЄȴ 

⁄ṼậѬ ц֢ а ᴷ ♣ ṿӣ Ȳ

Ὠ ӱȲ ᵿвц‌ П֥כ иᵑⱢ

64.9dBц57.8dBȲ Ἤ ӢП ὑ Ϛ -

Ȳ ὑ ᾼ Њ⁄ᵅὑϢ Ҡ ắП (55 

dB)ȴ 

ὑ Ӣ Ȳ П ц Ҡ Ể

Ӣ ᾬᴟ Ὼדᴿ Ȳ Ғ Ὼדᴿ ᾬᾼ ц

ᾨ ϩȴᴖ ᴷ Ὠѿ ᵿвц‌ ϡ П

Ɫ0.4 dB(A)ц0.3 dB(A)Ȳפּ ἨҠἕ П Ȳѹ

вӑ ṵ ȳᾧ ц Ȳ╝ Ẕ ȷᴖ

ἤ ȲỂ ֵ ἤ П ẁ ᾬ Ȳ╝ Ғ Ὼ֮

ᾬ ϩȲᵀЛ כ Є ȴ › ▲ Ὠ

ӱȲ ᵿᴯ ֵѬ ᴞ ⇔ᵅȲ ѽȲ╝

ᾬ ꜙ ȴ 
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2ȳ  

╟Џ Ҡ כ ᴆ╬ᾼ ӭצ Ѭ☼Ϥȳ

Џ ц╟Џ ᾬȴ ѬҔ╗╟ЏϢ Ӣ♄ᴆѬȳ ֮

Џ ПЁ Ḥ ȳ Ṟ ♃ Ѭ ȷ Џ Пậȳ ѬЀ

П ȳ֞Ὅȳ ֥цἹӰ ᵂỏ Ȳ ṿḛ ᾬԛ Ȳ

Ѭ Ệ ⇔ц ⇔ϱсȲ ᴖ ю ᾬПӢ 

цԏ֥ᵂӣ Ȳ ᵅ Ӣ ϩȲ ᾬ цẻ

ᵮᴩⱢȲṳ иἉ Ӣᾬ ֮ȲД ᾬ♄ Ȳױ

╟Џ П  ᴖ Ȳ Ӑ ᶙЏ∟ Ệ ⇔

⌠ Ӕ Ȳ‍ӘϵἤД ȴ 

ᴖậ Ѭ П ṳӑצ ȳӉ Џ ᴩⱢȲ

Ѭϯױ֪ ◦ ṵ ᾬ П צ Ȳѻ ПД

ẃᴞ╟Џ Ɫ ᾼ ᴩȴ 

Ӣ ѻ Ɫ ᶩ ȳӢᾬ

ȳӢᾬḨϤц ὍѬȴ ậѬЀᴯ ᴯ ᶩϱ

1.9еѐפּ Ȳѻ ᾬ ⱢМȳἉ цἉ ӢᾬȲ

֯Л֝ ȳủ Ӣ ȴ֯ Ѡ Ȳֵ ᾬ ɎἉ

Ӣᾬц ɏ֯ ц Ὕ ẘ♄ ϩ ȲҠ ṿ ᾭᾓ

сȴᴖủ Ѡ Ȳ ủПӢᾬ ѿἉ ₤ӢᾬⱢѻȲֵ֪

Ἁ Ӣᾬ֯ ủ♄ ϩ Ȳѹֵ ᾬ ѿ ủ Ự Ɏֵ ṙ

֯╡ȳ ủȷӧ ֯ ȳּוủɏȴ 

ϱἬ Ȳӑẃ ⁮ ∂ ∟Ȳ ∂ Ӣ ᾼ ֵ

Ɫ ἤ Ȳ ὑ Ȳ֪ױ ᴩ Ṷ

ừȲ ὑ Пᴕ Ȳ Б цế ֥֮

Ѡᴥ Ȳ ⇔ ד х ╟ȷҫҵ֯ иȲ ⁮

֮ ♄ Ȳ֪ ױ Ṽ ᾎц в ᴩד

ȴ 

  



 

 3-27  

3ȳ М ᾓ 

Ѭᵓ ’ е ᾼ Ҡ῀Ȳ ֮ Ṥᴟ

ӭ›Б∂ֵֻ Ȳ ֮ ֵӣὑӖӢӣѬȲῺ ц

ᾼ Ѭ о Ɫ е ϡ Ѭ о ȴ 

ᾼ ѬП Ὅ ѩ (ῶ3-9)Ȳ ֪

Ϥ╠צП Ѭ Ȳ╝ ṶЏ ȴ Ὅ Ѡ ֪Ӑ иẒ Ȳ

ḕ ֢17.7CMDȲ╝Ԛ35.4ȲⱢӭ›Б῀ ῏Ȳᵀ ⁮

Ὅ∟ Є ⇔ ⇔ ᶁ╥ҳ῏МП ᵅ῏ȴ 

צ Ѡ Ȳ Ɫậ ѬЀᶁ֯╠צЏ

вȲᴖ ᴕּר ҒאѬ ỗ ҏᾼò Ѭ Ѭ Ὅ

ẞ ѬМᾼ ạ(Management of Brine Discharges to Coastal 

Waters)òׁשṅ ᵫ ӱȲ ⇔ 40psuИ М ȳ ӫ

ᾬ Ȳ 50psuИצ Ȳ╝ Ὼ Ӣ

Л ȷ е ϡ ᾼ Ὑ ⁄╓ҏ:

ὨȲ Ѭ Ὅ Ӑ Ὼ Ɫ Ȳ Л צ

Ӣ Ἠ כ ȴ 

ȳ  ȳ ֮ П Ȳ֪֮ᶮ Ȳ ╜ѻ

Ϸᶁӑ ẔỂ П ӣ Ȳᴖ

ϭҠ ḟ ПӖӢӣѬ ȲᾓѹẔ Ὑ ϭ╓

ҏ Ѭ Ὅ ◦Ӣ Ȳ֪ױṳ ᵑ ᴩ Ầ

Ṷừȴ 

ϱȲ ◕ ֮ Ѭ о ц

Ȳ Ӑ ậ ѬЀᶁ֯ Ỵ3 вȲѹᶁᴯὑ⁮ П

ӣ вȲẔ֯╟Џ ᶁ ֮ ᶁҠ Ϛכ

ứ ⇔ Ȳ╝ӑẃ ֯╟Џ› ֻẔ П ȴ 
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ῶ3-9 в Ѭ Ὅѩ  

ӭ     е ϡ   ⁮  

￼ ⇔ 

(psu) 
30 33.24~34.38 32.6~34.1 34.51 

ὍѠה 

Å ὍЀ ϯ 4mȲ Ὅ

Ϥ Мּפ 1200mȴ 

Å ὍȲҏЀḇ ᶮ

כ ȴ 

Å ὑ ᶩϱȴ 

ÅӒ иⱢ 6 Ὅȴ 

Å ὍЀ Ỵ 1,100mȴ 

ÅӦ֮ϱ ѿֵэה Ϥ

צ╠ Ѭ ȴ 

Å Ѭ ☼∟ԛ פּ

800m ֥ȴ 

Å ѬЀ ᴟю ὑ -

9.3mȴ 

ÅӒ иⱢ 4 Ὅȴ 

Å Ὅ Ѐ Ỵ 2km

1.5kmȴ 

ṶЏ  צ  צ צ 

Ѭ  (

Ѭ) Ὅ

(CMD) 

7,430 67,500 19  35.4  

Ϥ ⇔(psu) 44.75 45~51 32.9~34.5 - 

Ὅ∟ Є

⇔(psu) 
40.54 36.56~38.29 - 

34.75 

( ὍЀ 100m ) 

⇔ (psu) 10.54 3.03~3.91 0.3~0.4 0.15 

:1.  ֮ Ѭ о Ὑ (ứ Ӑ)ȴ 

2.е ϡ Ѭ о Ὑ (ứ Ӑ)1038דѣȲ Ѭ ⱢϚ +ϡ Ὠȴ 

3. Ὑ ( Ӑ)1071דѣȴ 
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(Ϯ) ӣ П ⁄ 

Ɫ ᴩӖ ד97 8ѣ 12ѡПԓ Пḟ Ȳ ỗ

ὑӖ 11ѣ20ѡד97 ֢ Ӏ╜Ἀң ɦ ӣ

⁄ɧ ȲẔḟ ֽϯȸ 

1ȳ ỮӑӨ П ◦ ȳ Ḷה

цứ ȲҠ Ϥ ӣ вӨ Ȳṳ

֢ Ӏ╜Ἀ ѿϤ Ѡה ȴ 

2ȳ֢ Ӏ╜Ἀắ Ө ӣ Ԉ Ȳ ▲ἬӨ

Лᵶứ Ἠ ῏Ȳ Ӑ ȷᵶứ Ἠ

῏Ȳ ֢ Ӏ╜Ἀ Ầ Ȳֽ Ө Б׀

֯Пứ Ἠ ȲӼ Ӑ ȷᵶẔ҃ ӭ Ȳ̓͂

⁄Ṽϯԝ ⁄ ȸ 

(1)МҶἨ֮Ѡ╜ἈБṼᾎеᵫẓצ ҃ἤПṿӣ Ȳ ӣ

П ⁄ ȴ 

(2)МҶἨ֮Ѡ╜ἈБеᵫצ ȲᵀЛ ạ ᴩⱢП Ȳ

ӣ П Ғѿ ạἨ ѿ Ԉȴ 

(3) ֥ ѬП ѿЛ Ϥ ӣ Ɫ ⁄Ȳ

ҏ֥ ạ ╟Ȳ⁄Ҡ Ϥᴕ ȴ 

(ҳ) П  

1ȳ  

⁮ ὑ╟Џ ◕П ȳᴆ╬ȳӻ ὑ֮Ѡ

П ȲҠ Ӧ Ḗ╟Џ ᴯ ᴟ ᵅȴᴖ ậȳ Ὅ

ЀȲҠ Ӗ♄ цד ♄ Ȳ ֪֮ ѿц

ҷ ᾓ ȲṼ ᾎ 29 ד102) 8ѣ)ѿц

Ȳ(10ѣד92) П  Ɫ

П ҷȳϤ ϢἏΌ ᵂ ҒП Ӑȳכ ן П

ҷѿц цӢ ṎἬ П ếȲẔ Ṽ ֽ

ϯȸ 

(1) ӣ и 



 

 3-30  

TCʦC1ʞC2ʞC3ʞC4 

C1ʦBʞE 

C3ʦVĬDĬY 

C4ʦUĬDõRĬL 

TCȸ  ȴ 

C1ȸ П ҷȴ 

C2ȸϤ ϢἏΌ ᵂ ҒП ӐȲֽכ

ȴ 

C3ȸ ן П ҷȴ 

C4ȸ цӢ ṎἬ ȴ 

Bȸ и ᷾ ӐȲẂֽȸכ ᷾ ȳ ╟

Ɏ ᴯȸаɏȴ 

Eȸ и ᷾ ҷцϤ Ϥן ҷ Ɏ ȸᴯ

аɏȴ 

Vȸӂᶁ ן Ȳѿ Ϣ Ɫ ⁄ȷֽ ᾎ Ȳ

ᴕ ד ѿ и ᴾ ӣ

Ὼ ӂᶁד5 ѩẂᴍиПϥϫ Ɏ ᴯȸа/

 ɏȴד

Dȸ ПӢ ϩ ⇔ѩ ȲᾘỴ … ◦ Ӣ

ϩ ᾼ֮ѠȲ ⇔ЮὑϚᴟгП ȴ 

Yȸ ҷ Ɏ ᴯȸדɏȴ 

Uȸӂᶁ Ȳѿ Ϣ Ɫ ⁄Ȳֽ ᾎ Ȳ

ᴕ ד ѿ и ᴾ ӣ

Ὼ5דӂᶁ ѩẂ Ɏ ᴯȸаɏȴ 

Rȸ ⌠ … ᴍиПϥȴ 

Lȸ и ҷ ɎӘϵ ҷⱢ 1Ȳӑ ҷⱢ 0.5ɏȴ 

UȳV Ӧ Ϣᴞᴩ Ȳ ᾎ ⁄ М

Ӗ ד ȴ 

(2)ứ ȳ и 
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TC=VĬYʞZʞP 

TCȸ  ȴ 

Vȸ и Ὼ3דӂᶁ ן Ɏ ᴯȸа/דɏȴ 

Yȸ ҷ Ɏ ᴯȸדɏȴ 

Zȸ ȳ ẓцד ╟П  ҷɎ ᴯȸаɏȴ 

PȸБ Ϣ Ἤ П  ȳ   Ɏ ȸᴯаɏȴ 

͐ ѿ Ϣᴞᴩ Ɫ ⁄Ȳ ᾎ ⁄

М Ӗ ד ȴ 

2ȳ ⁮  

⁮ ӑẃП ҠиⱢ╟Џ ᶙЏ

כ Ἤ ӢП ҷ Ȳậ ѬЀ╟ЏМ ∟П

Л֝Ȳ╝ Ԓ ҏẒ ◕П ѩȲ 3-3Ȳ

Ὠֽϯȸ 

ậ ѬЀ╟ЏМ ∟П Л Ȳ֝╝ Ԓ ҏẒ ◕

П ѩ: 

ѩ 

1ȳ╟ЏМ 

(1)⁮ ᾘỴ П =976.9km2 

(2) ѬЀ 1П╟Џ (Ad1) 

=( Ѭ ҵ a1+ҿҢ ᶹ a×2)×1.5km 

(3) ѬЀ 2П╟Џ (Ad2) 

=( Ѭ ҵ a1+ҿҢ ᶹ a×2)×2km 

(4)ậѬЀП╟Џ (Ai)  

=(ậѬ ҵ a2+ҿҢ ᶹ a×2)×0.6km 

╟ЏМП ѩ(r1)=( Ad1+Ad2+Ai)/976.9km2 

2ȳ ∟ 

(1)⁮ ᾘỴ П =976.9km2 

(2) ѬЀ и(K):ѿҙ 2km вП☼ẛ

҅  
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(3)ậѬЀ и(I): (ḨϤ+ ) П (ѿҙ 2km

вП☼ẛ ҅ ) 

∟П ѩ(r2)=(K+I)/976.9km2 

Ӑ Ṽᾎ ӣ ỗ ᴩПɦ ɧ ֽϯȸ 

TC(   )ʦC1+C2+C3+C4 

C1ʦB+E 

Bȸ ∂ в ᷾ ц ᷾ ʦ0 

Eȸ ∂ в ᷾ ҷȲᵀצϤ Ϥן ҷ 

Eʦ500а/ ×76 +300а/ ×614 × ѩ×

ѩ 

ʦ222,200а×ɚ(r1×Џ /365)+(r2×10ד( ѩ))ɛ 

C2ʦ0( ◕╟Џ Ғᵂ ӐПכ ҷ) 

C3ʦV×D×Y( ן П ҷ)× ѩ× ѩ 

Vȸӂᶁ ן ʦ ן ɚ ӣ Ἤ (Ὼ 5 Пד

ӂᶁד + ӂᶁד + ӂᶁד )×0.8

ᵓ ɛ 

Dʦ3( ӣП Ӕ ) 

Yʦ ҷ ѿẔЏ ═  

C3ʦ71,392,407×0.8×3×ɚ(r1×2ד)+(r2×10ד)ɛ 

C4ȸ цӢ ṎἬ  

C4ʦU×D÷R×L( М) 

Uȸӂᶁ ɚ ӣ Ἤ ῺХדП ӂᶁד +

ӂᶁד + ӂᶁד ɛ(ṓῶ 3-12) 

Dʦ3( ӣП Ӕ ) 

Rʦ0.08(ỪѠ ứП ⌠ … ) 

LȸӘϵ ҷⱢ 1Ȳӑ ҷⱢ 0.5(ỪѠ ứП… ) 

֪ ᵂ ӑ ҷ╝ L=0.5 

C4ʦ71,392,407×r2×3÷0.08×0.5 

TCʦC1+C2+C3+C4 
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ȸ1.Ӑ Ҡ Пכ =╟ЏМ+ ∟П  

╟ЏМП ȸ ЏᾎȳЏ ȳ (ᵶ ᶹ ȳ╟Џ )ᴖứȲ כ ♄ ắ Ἤ ӢП

ҷ ȴ 

2.Ӑӱ ⱢѠ― ֢ ױ֪ Ẕ иȲ ậ Ѭ Ɫὑ֝Ϛ ϱȴ 

ẃ ȸӐ ȴ 

3-3 Ҡ Пכ ӱ  

 

∟ПҠ Ȳ1.ậѬ Ὼ כ ֪ḨϤ

ӢП ҷ ȴ2.ҏ Ѭ М֯

ὍЀ100mвȴ 


































































































































