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ҖᴞẃѬṶ ᴟ 108 ∂ἉБד 828 ᴞẃѬ Њ

(District Metering AreaȲ DMA)Ȳϫ ẃБד ד ᾼ

Ȳ107ד Ởׄ ẓᴞ ậ ֫ ғ П☼ ϩ

(Њ ῶ District Smart Metering Ȳ DSM)Ȳḕѡ֫ Є

ᾼ☼ ϩ ȲӐׁשṅ ֽᴶצ ֮ ӣױ Є ȲẦᵗ

Ḃ ᾼЊ ᴩ ḡ Ȳц ᵗ Њ ᴩ

ȴ 

сЊ ӣ ϩȲ Ϡׄ DSM☼ ȲӇ

֥ᾼ ӣӂүȲᴕ ӑẃЊ ᵂȳ ц ḖȲ

Ὲ ȳ ☼ ц▲ ᵂ ֢ ЏᵂСѿ

ȲӐׁשṅ иⱢ 2Єѻ ᴩ∂ Ȳѻ ϚⱢ ȲѿЊ

Ɫ ֣Ȳ ֥∂ ᶙ Ṇ ӂүȲҔᵶ иέȳӣ

љ ȳЊ ╟Џ ȳ צ ȳ Ѭ Ȳ ֯

WEBGISӂүϱСѿ ӣᵧ ȷѻ ϡⱢ Ȳ∂ӴЊ о

ӣᾼ ӂүȲ ן DSM☼ ֫ Ȳצ ѿᵛ ᵧ ☼

ȳ ϩȳ Ѭ Ȳṳ иέȲ ᴖ ֢ Њ

 ȴה

ӐׁשṅṼ ҖѬ ҟᾼ ӑẃ Ȳ њ ד о

Ṇ Ȳ ֥ DSM☼ ᵛ ֥ ֢ Ȳ

∂ӴṆ ᴩѻ Ȳ ᴞẃѬ Њ о ӣȴ 
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Abstract  

Taipei Water Department (TWD) had built 828 District Metering Areas (DMA) 

in the end of 2019, and accumulated a wealth of management experience more 

then ten years. TWD has installed the flow meters and pressure gauges with 

AMR and wireless transmission in DMA since 2018. We call it DSM (District 

Smart Metering). DSM returns a large amount of flow and pressure data every 

day. This study explores how to effectively use this data to help select DMA that 

most in need of improvement, and help the overall DMA to monitor and 

management. 

To improve the smart application of DMA, in addition to installing DSM flow 

meters, it is necessary to plan and creative a suitable management application 

platform, consider the needs of future operation, management and forecasting in 

DMA. This study provides for detailed of planning about spatial database, web 

page display process and operation design. This research plan is divided into two 

main projects. The first project is WEBGIS, which is guided by pipeline 

information of DMA and constructs a complete information system platform, 

including pipeline statistical analysis, user information and water fee, DMA base 

data, map data layer and water leakage potential prediction, etc ; the second 

project is Water Data Platform, which establishes an information platform for the 

intelligent application of DMA, receives DSM data ,and effectively calculates 

the flow, pressure and Consumption Rate in real time.Through data analysis to 

develop various DMA warning and forecasting models. 

Based on the past experience and future needs of TWD, this research set out to 

plan a intelligent management website platform, combined with the real-time 

data of DSM and pipeline dynamic information of DMA, and for active 

monitoring and management. Use this study to expand Intelligent Application of 

DMA.
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Ϛ  ›ṕ 

ṅשׁ 1.1  

ҖᴞẃѬṶ Ɏѿϯ ҖѬ ɏẁѬ Ҕ╗ ҖӀѿц

ҖӀМế ȳӘế ȳ ἇȳϮ Ɏϡ ☻ ѿὧɏцᴄѦ

ҖЍṭȳ ṭȳừדּ ṭȳ Ѝṭȳὧ ṭȳἔЍṭц ᾈṭ 7

ṭȲẁѬ вᴞẃѬ Ἃ 6Ͼ 2ᴍеṭȲᶮכҖ Є

ᾼ еԚ ѬṆ ȴ Җ֮ Ӏᾼᶶ Ȳדנ Є

Ԍ ᷾ϤẁѬ… ҉Ȳ ạ ѬȲῺ֯דѬ צ ᾼ

ᾓϯȲ ᵅ Ѭ ⱢᴞẃѬṶכ ӭ Ȳᴩ╜ ӼΩӱ֯Ӗ 120

ד ԓ Ѭ ᴟ 10%ȴ 

ҖѬ ᴞӖ ד95 Ở ᴩⱢ ᾼɦẁѬד20 Ḃ ц

ɧȲӭ ֯Ӗ ד114 Ѭ ᴟ 10%ȴ דֵ П

Ḕ Ḃ ȲБ ӴЊ њᾎⱢҖѬ ѻ Ѭ ạП ї

ЏᵂȴЊ (District Metered Area, DMA)╥ Ӧד2001 ѬẦ

(International Water Association, IWA)Ἤ ҏȲⱢ Ѭ ѻ

Ȳ֯ ȳѡӐרּ ֮ БצЛ ᾼ ȲẔḔ Ҡ иⱢῴ

ᾼɦ ɧȳ ☼ ∟ɦ Ѭ ɧȳ Ѭ ЛṾПЊ

ᴩɦ Ḃ ɧȳцḂ ∟ Ѭ ẞ Њ Пѡ∟ɦ  ɧ

4Є Ԍ( 1-1)[1]ȴҖѬ ᴟ ∂ἉБד108 ᶙכ 828 ᴞẃѬ

Њ Ȳṳ Ӧ ḕϚЊ ῴỞ Ѭ Ȳѿ ԒᴩⱢ ⁄Ȳ

Ѭ ᵅᾼЊ Ԓ ᴩ ḡ ȴҖѬ Њ Ḃ צ

ȲṿҖѬ Ѭ Ӧ ᾼד94 26.99%Ȳ ᵅᴟ ἉПד108

12.71%ȴ 



4 
 

 

 1-1 Њ ᾼҳ Ḕ  [1] 

ᶾᾼדּ ḔȲЊ ᾼ ᴩц Ӽ ֣Ḇ оцᵛ о

Ѡ֣ ȴѿ☼ ᴖṕȲҖѬ вЊ БӦנ ϤѠה

☼ Ȳ Ɫ Уṳׄ Ҡᴞ ậṳ ֥ ֫ ғ П☼

ϩ ( Њ ῶ DSMȲDistrict Smart Metering)Ȳᴟ

ד109 6ѣБׄ ᶙכ 250Ҭ DSMȲ ӑẃ 3ᴟ ד4 ԛׄ ᴟю

500ҬȲֽѿ 1и נּ 1 Ȳḕѡ ẞ Ὼ 2ᴍ ☼

ϩ Ȳֽױ Єᾼ Ғѿ о ӣȲ Њ ẁ

Єᾼᵗ ȴ֪ Ȳױ ӦӐׁשṅׁש ֥ᾼ ӂү Ғ ӣғ Ȳ

ᵛ ☼ ȳ ϩ Ȳ ҖѬ צ╠ WEBGISṆ ȳMIS

Ṇ Ȳ Ẕ ֥ⱢҖѬ Њ (DMA) Ṇ Ȳ ᴖ ҖѬ

ẁѬ DMA и Ȳṳה ӦӐׁשṅ ҏЊ

ᾼ Ѡ֣ц Ȳ ẁᴞẃѬꜜ ᴕ ӣȴ 

 ṅӭᾼשׁ 1.2

ҖѬ ᴟ108דἉБ∂ 828 ᴞẃѬ Њ ( DMA)Ȳϫ

ẃБד ד ѹӐЁоᾼ Ȳ107ד ỞὑЊ Ѭ
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ׄ Њ ῶ(DSM)ȲDSMẓצᴞ ậ ֫ ғ Ȳ

☼ ϩ ֫ ᴟ ȴӐׁשṅӭᾼ֯ ֽᴶצ ֮

ӣױ Є Ȳṳ ҖѬ ϫ ẃד ȲҔ╗DMA ци

ȳ☼ о Ȳ ֥ᾼ ӂү Ғ ӣғ Ȳ

∂ DMA Ṇ ȴ Ҡᵛ ᵧ ֢Њ ☼ ȳ ϩȳ Ѭ Ȳ

ṳ иέ Ȳ ẞDMA и ц Ѭ ạӭᾼȲ

ᴖ ֢ DMA ⱢכȲה ḡ ȳ Пצ

ЏẓȴҫⱢṿЛ֝ ц₤הDMA☼ ֫ ᶁ צ ӣȲӇ

Ϛ֫ ṳ∂ӴԚה ἤ ṅӼשӂүȲӐׁן Ԛױ ἤ ן

ӂүП▐ Ғѿ ȴ Ӑׁשṅ ҖѬ Њ ӣ

ҏẓ Ȳ ϚḔ ẞᴞẃѬ о Пӭᾼȴ 

ṅѠᾎשׁ 1.3 ▐  

Ӑׁשṅ… Җ֮ Њ о ӣ ᴩ ȲW

ⱢҖѬ Њ   ᾼѠ Ȳ ’ ═Њ Ḃ ᾼכὨȲׁשṅ Ὠ

ӼҠ ẁẔ҃ᴞẃѬṶ ᴯ ᴕȴ ὑױȲӐׁשṅ Ԓ в

ҵЊ (DMA)ד ѝ Ȳ вҵᴞẃѬṶ ᴩ DMAП

ѠᾎȳḔ ȳ☼ ц ѠהȲҫҵҖѬ ᴩ DMAБצϫ ד

Ȳṳ ҏ ֥ Җ DMA ᴩѠהȲ֯ӐׁשṅϷ ᵂϚᶙ

֫ ὙȲ Ἇ῀ẃȲИ ứ∟   Ѡהṳצ Ϥ

о ȴ 

Ɫ ṅѠ֣цӭשׁ Ȳ Ӑ ▐ṅשׁ ֽ 1-2ἬӱȲ

ԒӦἬשׁצṅכ Ԛ֝ ӴӐ ṅשׁ ȳѠᾎцӭᾼȲṳứ

שׁ ṅשׁ в ц ⇔Ȳѿ ֽ ֽ ᶙכӐׁשṅ Ȳד ṅѠשׁ

ᾎцѠֽ֣ϯȸ 
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1ȳ Њ и Ѡהȸ∂ӴḕϚЊ Ӑ Ȳ כ

Ḋ ѩẂȳ Ѭ ȲᶙכЊ ∂ ȲṼ Ѭ

DMA ᴩ иȲ∂Ӵ Ѭ и Ȳ Ữӑ╟ЏḂ Њ Ҡ

ԝ╟Џ Ԓ ᶧȲ БᶙכḂ Њ ṼЛ֝ ⇔ ứ

ȲяẔ Ѭ Њ Ғ ▲Ȳ ’ ѬḂ

 Ὠȴכ

2ȳ ☼ ѠהȸҖѬ ☼ Њ Л֝ה

ҠиⱢᶶ ȳ  ȳ ῶ(GSM)

◕Ȳӭ› ӣП DSMѻ Ɫ 200ȳ300mm ☼ה Ȳѿ

4GѿϱѠ֫ה ȲⱢ ’ ἤṳ Ӕ ӣȲ ∂Ӵ

Уц☼   ѠהȲṳ иέȲ

оṳ ҏ☼ ∂ ȴ 

3ȳׁשṅ ῶ ӣ ֣ȸ ῶ ֫Є ᾼ Ȳ ṷ

צ ӣ ӣᾼצⱢכ ȲҠẦᵗЊ ᴩ ḡ ȳ ȳ

ȴӐׁשṅ כ ϩ Ȳ ≈ ῶ Ϡ

ҵẔ҃ὑ Ḃ П ӣȲẂֽ ѬḂ иḔ Ȳҫҵѿ

ᵛ ☼ ц ϩẃᵒ DMA⅔ ἤȲṳ ֥ ן

Џẓ ᴩ DMA ѬḂ ȴ 

4ȳ∂Ӵ DMA Ṇ ȸ ᵛ֯ Є (Big Data)Ȳ

▐֯ױ֪ ϱ Ԓ∂Ӵ ӂүȲӐׁשṅ

Ṇ ṅἬשׁ ԉ ȲẦᵗ∂Ӵ Ѭ ӂүȲѿᾬ Ѡה

ן DSM֫ Ȳ Ѭ ӂүӼҠ ֥ҖѬ צ SCADA

Ȳ ẞ ԚṹПӭᾼȴᴕ ӑẃЊ ᵂȳ ц

ḖȲ Ὲ ȳ ȳ▲ ᵂ ֢ Џᵂ
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ȲṳиⱢ 2Єѻ ᴩ∂ Ȳѻ ϚⱢ ȲѿЊ

Ɫ Ȳ֣ ֥∂ ᶙ Ṇ ӂүȲҔᵶ иέȳ

ӣљ ȳЊ ╟Џ ȳ צ ȳ Ѭ Ȳ

֯ WEBGISӂүϱСѿ ӣᵧ ȷѻ ϡⱢ Ȳ∂ӴЊ

о ӣᾼ ӂүȲ ן DSM☼ ֫ Ȳצ ѿ

ᵛ ᵧ ☼ ȳ ϩȳ Ѭ Ȳṳ иέȲ ᴖ ֢

Њ  ȴה

5ȳ ∟ Ѡ֣ȸDMA  ╥Ϛ Єᾼԉ Ȳ∂Ӵ

Ṇ ӼϚ ҠцȲӇ ┬ ᶧ ȲѠ ’ṟ Ḃ

ᾼכὨȴӐׁשṅ ӴЊ∂֯ס Ӑ ȳ שȳׁה

о ӣѠ֣ȳ∂Ӵ ӂүן DMA Ṇ (ῴḔ)Ȳҫ

ҵ− ᾼ╥ Ṇ ∟ Ѡ֣ȲῴḔ Ҕ╗(1)Ю ҖѬ

צ╠ GISṆ ȳMISṆ (Ѭ Ṇ ȳ╟Џ Ṇ )Ȳᵛ

Ѭ Ȳ ╟Џ Њ ᵂȷ(2) ПḆ Њ

ᴩ и ȷ(3) ֥ Ѡה

ȲכⱢ Ϛ ȷ(4) ֢☼ ϩ Ӣ Ȳ

ứ ꜜ ȴ 

ӐשׁװṅȲ Ӧ ֥Є ᾼ☼ ȳ ϩ ∂Ӵ DMAи

Ȳ вП DSM☼ Сѿצ ӣȲҠ Ӵ∂כ DMA

ᶙ ц  ạ⇔ȳDMA ☼   Ѡהц ∂ ȳ

∂ӴЊ Ѭ ᵒ ц⅔ ἤᵒ ӣѠהȳ ∂Ӵ DMA

Ṇ Ȳᵛ ᵧ DMA☼ ȳ ϩȳ Ѭ ц ∟

Ṇ Ѡ֣Ȳ ẞЊ   ᾼӭᾼȲṳכⱢ ᾼ

Ӱȴ 
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▐ṅשׁ 1-2   
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ϡ  ҖẁѬ Њ ֫  

ҖѬ ᴞӖנ ד92 ᵛ Ḕ Њ ṳ ᴟЭȲБ

ӴЊ њᾎⱢѻ Ѭ ạП ЏᵂȲṳὑӖ ד95 Є

ᴩⱢ ᾼɦẁѬד20 Ḃ ц ɧȲѿЊ Ɫ ᴩ

ї ᴩ ḡ ȲБṿ Ѭ Ӧ ῴ ᾼ 26.99%Ȳצ ϯ

ᴟ ἉПד108 12.71%ȴӐ ҖѬ Ὼ ẃȲד20 ᴩЊ

ᴩ ḡП ᵂ ֫ Ȳ ṷ …Њ о ӣ П

Ӱȴ 

2.1 ҖẁѬ Њ ֫ ц ҵ Ẃ  

Ɫ ц ѬḂ Пכ ȲҖѬ ὑ в ⇔ ѿɦЊ

ɧ Ḃ Џᵂ Ȳ֥ ᶻῶ в Ѭ П оȲ

Ἁ᷄ҏ Ѭ ᾼἬ֯Ȳ ᴷ Ḃ ὨȲ֝כ ᵓӣ Њ☼ Ѡה

֢ ◕╟Џ Ȳׁשᵒ֢ ПῴỞ Ѭ Ȳ Ѭ П

Ȳ Ԓ ᴩ ḡ Ȳ ᷾Ϥ й Ḃ Ȳѿ Є

Ȳ ҖѬ ὑ Җ֮ ᴩЊ ᾼ ᵂϚ Ὑȴ 

2.1.1 ◕(Ӗ  (ד92-94

Ӵכ.1 ѬḂ Њ  

ҖѬ Ɫ֪דנ Є Җ֮ ᶶ ц Ṝ≡ ҒПӣ

љȲ∂ ᶁ᷾ϤѬ ȳ Ѭ ∂ц Ѭ ᵉ Џ ȲW

ṳ ֵ Ṷ Ḇ ȳ ☼ ╟Ȳ֯ Ѭ Ự Лϯᾼ

ᶮϯȲ91דҖ ֮ Ӣ50דẃṇṓ ḅȲ 6 ѣ  ᵅȲ

Ѭ Ѭ ϤЛ ҏȲ Ѭ Ѭᴯṣ ϯ ȲЄ Җ֮ ԓ ӣ
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љ   4 ѣᾼᶼḅЄᵂ ȴ 

ⱢױȲҖѬ ὑ921דѣ21ѡכӴ ѬḂ Њ Ȳ ᷄ҏ Ѭ

֪ṳ ҏḂ ȴ Њ כ ᵶ╗ҖѬ Џ Ҩ⅍ȳẁѬּדȳӢ

)דּ Ɫ Ѭּד)ȳᾬ )דּ Ɫẁ ȳ(דּ и ȳЏ ᴯȲכ

ֵⱢ Ṷ ѬṮᾙц Ḃ Ϣ ȴ Ӧứ Ȳ и

цЏ ᴩ ᴯἬ ᾼ Ȳᶶ ֮ὑ Мч╣Ȳԛ Ӧ

שׁ∟ Ḃ Ѡ֣ṳ֫ ᴟ ᵂ Ȳѿ ứ∟ ᴩᾼ ᵂ Ȳᵻ

Ẕᵂ ☼ ֽ 2-1ȴ 

 

 

 2-1 ᵂ ☼  
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שׁ.2 Ḃ Ѡ  

Њ ӴП›Ȳכ вᴞẃѬṶ Ữ ғכ ᴩЊ Џᵂᾼ

ẂȲ֪ױЊ Ӵ∟Ȳכ ҖѬ Ԉȳ ȳϢѝ ֪

ц Ԉ ᴩиέȲҫ вҵד ᵫȲц ҵᴞẃѬṶ ᴯ

цЏ ᴟҖѬ ȳ ȴ 

Њ כ ц ҵ Ȳ Ɫ Ѭ ᾼ ὡӇ ԓ ἤȳ

Ἃ ἤц ᴩ Ѡ֣ᴕ ȲῴḔׁש ɦЊ ɧȳɦḂ Ṯѭ↑ᴔ

ɧȳɦ оӨ┤њ ɧ Ϯ ᵂⱢҖѬ ὡ Ѭ ᾼѻ ȴẔМЊ

ӴẁѬ П Ѭ ȲҫҠ ȳ ȳ

Ḇ ȳѬῶḆ ѠהȲ Ϛѩ Ѭ ὡ ᶮȲṳиέ֢ Ѭ

֪ȲѿᵂⱢҖѬ в֢ ᴿ ḡ П ᴕȲẔ ᴩḔ ֽ

2-2Ἤӱȴ 
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2-2 Њ ☼  

ὑ…ῴװ Њ ᵂ ȲⱢ ᵍ֪ Єц֢ Џᵂ Ȳ

ч ᾎ ὑḂ Ѡ П ứц ȲKⱢױЊ ὑ ᾼ Ȳ

ѿ ậ Ѭ ᵅἨ Ḋ ПҠ Ӵ ȴ92ד⇔֢ ᴯԚ

ứ11 Њ ȲẔ ᴩѠ ѬẦ (IWA)2001דἬ∂

ᾼ Ѭ ҳЄѻ Ѡ֣ד Ȳ֝Ẕ ֯ὑ… ϚᵂᾎἨ

֥ ᾎȲ ֢ ᾓц ᴩѠ ԝֽῶ2-1Ἤӱȴ 

Ӵԉכ ц ԉиЏ

╥ᵡҠᴩ

▲ӣљ

▲ цạѬ

Ѭᵂ

и

╥ᵡ⅔

Ѭ ╥ᵡṜѬ

ῶ

ᶻῶциέ Ѭ

Ѭ ╥ᵡ ֥ Ḗ

Ὠכ ᵫ

иέ ֪Ɏῶ ȳ Ѭȳ ѬLLLLLLɏ

ᴩḂ Ɏḡ ῶȳ Ḃ ȳ LLLLLLɏ

NO

NO

NO

YES

YES

YES

YES

NO
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ῶ 2-1 Ӑ Ϛ ῶ 

֤  љ  ἤ ᴩѠ  

ᴫ ṭῂ  43 

ẁѬ…Ӧӂ֮Ғ Ғ ᴟЍ

Ѭ ȲԛӦ ϩ☼ᴟ֢ӣљ Мȴ 

֪ Ѭ Ȳ Ѭ Ὑ ᵅȴ 

ḡ  

 825 
Ѭ ⱢӖ ד72 П DIP Ȳӣ

љ Ѭ Ḋ ֵⱢ PB ȴ 

ḡ ȳ

ḡ Ѭῶ 

ӖӢῂ  2444 

ῂ ֵⱢ᾿ ӣѬљȲ ӣљ Ѭ

Ḋ ֵⱢ ц Ȳ ֪⅞ Ғ

∂ȲѬ ד ѿẁӣљӣѬȲ

Ѭ ѬӼ ד Ғȴ 

ḡ ȳ

Ѭ ȳ

ḡ Ѭῶ 

ᴂῂ (Җ

) 
150 

ῂ ∂ᾬᴔ Ȳ и↑ ѹ ∂Ὥ

ӴȲ цḡ Лὔȴ 
ḡ  

╜ ḋ 198 

ᴯ ἇ…Ϛ⅔ ᴰ׃ῂ Ȳ

Ѭ Ɫ DIP Ȳӣљ Ѭ ⁄Ɫ PVC

ȴ 

Ѭ ȳ

ḡ Ѭῶ 

 ṭ 118 

֮ ᴯὑҖѬ ∟ѠЍị֮ Ȳ…Ϛ

ᴔ ҉ ∂П ᶰ ῟Ȳ Ѭ

Ɫ CIPц PVC ȳ Ѭ Ḋ ⁄

Ɫ GIPȳLPȳPVC Ȳ ד ֵⱢ

ѿϱПᴔד30 ȴ 

ḡ ȳ

Ѭ  

ῂרּ (ὧ

) 
124 

ῂ ᴯὑѤ▒Ȳ…ҖѬ נ П

֮ẁѬῂ Ȳ ϚҒצ ẁ

ѬȲ Ѭ ӣљ Ѭ Ḋ ᶁⱢ

PVC ȴ 

ḡ  

Ϛ◕

130↑ 
257 

Ѭ ѿ DIPȳ PVC Ɫѻȷ

ӣљ Ѭ Ḋ ⁄ѿ LPц PVC Ɫ

ѻȴ 

ḡ  

МӔҖ

394↑ 
375 

Ӑ ἤⱢ∂ᾬᶮה ϚȲἬצӣљ

Ѭ Ḋ ꞋⱢ PB Ȳ Ѭ ѿ

DIPȳ PVC Ɫѻȴ 

ḡ ȳ

ḡ Ѭῶ 

МҶῂ (

ҳѬᴃ) 
264 

ῂ ∂ᾬֵᾘЍị֮ ∂Ȳѹ∟↑

∂ὭӴȲҖѬ צ╠ ӭ›Єֵᴯὑ

ӣљ⅞вȲ Лὔȷѹ Ѭ

ֵⱢᴔ Ȳ╝  ѿẃ Ѭ ᶮ

ṳЛ ȴ 

ḡ ȳ

ϩ  

Ϯ М

Ϛ  
2025 

… ᴰ ֥ Ȳ Ѭ

ֵⱢӖ ‹ѿד75 П DIPȲӣљ

Ѭ Ḋ Ꞌѿ PB Ɫѻȴ 

Ѭ ȳ

ḡ Ѭῶ 
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3.Ḃ כ ц  

(1) Ѭ ὡ 

Ӧ 2-3Ҡ῀Ȳ ᾼ11 ὑ ╟Њ П›ᾼ Ѭ ӂᶁ

Ɫ58%Ȳ ╟ѿЛ֝Ḃ ᵂⱢ∟ȲẔ Ѭ Б сᴟӂᶁ89%ȲБ ẞ

Њ Ἤ Пӭ (80%ѿϱ)ȴ ẔМЬצ и Ѭ ᵅὑӂᶁ

10%Ȳ ӑ Ѭ 80%ᾼЊ … и ◕֪ ┤ ֪

ӑ ḡ ȴ

 

2-3 Ḃ ›∟ Ѭ ὡ  

(2)и ◕Ḃ ᾼᵧ  

Ӧ 2-4 ȲḂ Ѡהѿ Ḇ ⱢὙ ȲẔ∟иᵑⱢ

Ѭцḡ Ѭῶȴ Ѭ …ᾙ Ѡהѹצ Ҡ ἤȲֽ

ц ֮ Ԉ ҠȲЬừ Ḇ Ѡה ȴ

 

2-4 Ḃ Ѡה Ѭ ὡ …  

0%

20%

40%

60%

80%

100% 79.18%

19.81%
1.00%
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(3) ԓ  

ᴩᾼ 11 Њ Ȳ Ḇ  ⇔ 5.7еṭȷḡ Ѭῶ

Ɫ 426Ҭȷ Ѭ 37 ȴ ṷЏᵂ ╥ҖѬ ẂᴩПЏᵂȲ

Њ ᾼ ╟ȲѠҠצ ֮ ᷾Ϥὑ Ḃ П ȴ֪ױ Њ

Л Ҡ ὡ Ѭ Ȳ֝ Ӽ ԓ ȲҠ Ϛ ϡ ȴ 

(4) ☼ ⇔ П  

Ɫ ῶὑЊ П ӣἤȲ╝ ứ иЊ ӣ ∟

ѬῶȲה Ẕ ὨṳЛֽ ȴП∟ ӣ Іה☼ (

ῶȲ Іῶ )Ȳ Ӽ֪ỏ Њ☼ פּ 0.1m3/hr ~0.3m3/hȲ Њ

ὑ ῶ ☼ 3m3/hrц ϯ 15m3/hrȲ╝Ẕ ⇔ЛṜȲ

ᾎѿ Њ☼ ѠהӔ Ѭ ȴ ὑ☼ Ḅ Њ

ὨПכ Ȳ֯ Њ ᵑᾃ вӣљӣѬП

Єц Њ Ȳ Юὑ ῶ Є☼ ц ϯ ☼ П Ȳ╝☼ ᾼ

ᵑ Ȳѿᵍ Њ Ὠȴ ϚẆ ᴩ Њ☼ Ȳ

⁄ ☼ ҫ ᴕ Ḃ ∟ȲẔ ☼ ꜙἨῺᴿӔ ☼ Њὑ

ЊӣѬ ȴ 

(5)  

Њ Пכ ֯ὑ ╥ᵡҠ Ӵ ȳ Ѭ צ Ṝ Ὲ

Ҡׄ ☼ ȳ Ể ạѬ ғ ╥ᵡӔ ȳ вẁѬ ϩ╥ᵡ

Ҡ’═ ứцצ ЛὙ ҏ Ȳ ṷ› ᵂ Ӈ  ᾼ

Ȳᵡ⁄ ṿ ᴩԓ Ḃ Ӽ ᾎ ᴷḂ  Ὠȴכ
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2.1.2 ◕(Ӗ  (ṤЭד95

ⱢҒ ѬḂ כ ȲҖѬ Ӗ ד95 ד20 Ḃ

  ȲԚиҳ ◕ ᴩȲ Ɫ 200 ү Ȳӭ …֯Ӗ

ד114 Ѭ Ӧ Пד95 26.99%ϯ ᴟ 10%ȴ ᴩѠᾎ ӣ ѬẦ

(IWA)∂ ᾼ ѬḂ ҳЄњᾎȲҔ╗ ḡ ȳѬ ȳѻ

Ѭ ȳḂ ц₇ ȴ֪ ҖѬ  ⇔ Ὼ 6,300еṭȲ

Ӈ ḡ Ὅ֯ Ѭ ᾼ ȲИ ẞ צ ᾼ

Ḃ ȲᴖЊ Ӕ╥ ṾᾼѠהȲ ӦЊ

◕ᾼ ȲҖѬ Є ӣљ Ӽ Њ ỗҵ ҔѿҒ

П∂ӴȲ ᴖ ѬḂ ᾼ ȴ ὑЊ ᾼḂ ѠהȲ

Ҕ╗Ṽ ғ Ḗ ☼ ᾼ ȳԓ ┤ Ἁ ЛὙ ȳ ↑

᾿ ᾎ ֵ ᵂᾎȲṳ Ḃ ∟ӭ Ѭ сᴟ

90̟ Ȳ ҖѬ ὑӐ ◕ᾼ ᴩ Ὑֽ֧ȴ 

1.Њ ỗҵ  

ⱢҒ Њ ᴩȲҖѬ ὑӖ ד94 ỗ Ȳѿ

Ѡה ц ד ᵂ Ȳ ד ᴩ ֽῶ 2-2Ἤ

ӱȴ ỗҵװ ԈҠѿ ѿϯ ȴ 

(1) ἵ ѠהȸὑӖ ד94 װ1 ỗҵᵂ ȲԒ ѿ Њ

צ╠ Њ ỗҵ ᴩ ȲẔḟ Ѡה… е ἵ Ȳ Њ

ᵂ ᶾ ȲѠ צ ȳӔ ֮ ᴩȲẔכὨИ ᵂ

Ɫ∟ Њ Ḃ ᾼ ȴӖ П∟ȲҖѬד95 ỞЄ

ᴩỗҵ Ȳ Ꞌ ӣ ạἤἵ Ѡה Ȳ ӦכӴ

ỗ Ȳ Ἤ ᾼὢ ∂ ȳ Ȳ ҏ Ṿ

ȴ 
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(2) ᵂ ѠהȸҖѬ ὑḕװЊ ỗҵᵂ ᶙЏ∟ȲꞋ

ᴩ цכ ᴩ Ȳὑ94דἬ ᴩᾼ Ȳ …Ṽ ҖѬ

Ἤ╓ứᾼЊ ᴩ Ѭ иέȲӼᵛ ὑҖѬ Б ֻᾼЊ

ᴩῶᴯ ▲цᶻῶȲᵂ в ѹ ᴩ  юȷ95דП∟Ȳ

Ở Њ ц ᵂ ԓ ӻӦ ȲҖѬ ӭ

цẦᵗ ḟ Ȳ ᴩ МӇ Њ ⅔ ȳ Ѭ ☼

ц ϩ ֥ӣљ Ḗ Ȳᵂ  ѹ ⇔ ȷ106דП∟ȲҖѬ

Ḇ Њ ᵂ Ѭ ֥ẆכⱢϚ Ȳѿ с ᴩכ

ȴ 

(3) ȸ95-103ד ҖѬ ᷾Ϥד ֵᾼϢϩȳᾬϩ Њ

ȲẔ ᴩѠֽה 2-5ἬӱȴӦὑЊ ч ᴩ ꜜ

цЛὙ ▲ȳ  ϩ ứ ᵂ Ȳ╝ὑױ  פּ€◕ ד

ȴ ὑ104ד ȲҖѬ Њ ᵂ БЄ иᶙכȲ∟ ᵂ

ѻ …ὑБ ᾼЊ иέᵂ ȲẔ ᴩѠֽה 2-5Ἤ

ӱȲ֪ἤ ד ὔȲ╝∟  פּ€ ד Њȴ 

2-5 Њ циέ☼  
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ῶ Њד 2-2 Ϛ ῶ 

֤פּ€  Џ  
ϱפּ€

   
ḟ Ѡה ᵂ Ѡה 

Њ Ѭ

Њ☼ ỗҵ

Џᵂ 

94/10-

94/12 72  е ἵ  
Њ Ѭ иέȷװЊ

ȳиέȳ  

ẁѬЊ ỗҵ

Џᵂ 
95/6-

96/12 
3,167  

ạἤἵ

ӣ

ᵓצ  

Њ ȳ ҏѬ и

έȳ Њ☼иέ 

Њד96-98 ỗ

ҵ и

έ 

97/1-

98/12 
4,874  

ạἤἵ

ӣ

ᵓצ  

Њ ȳ ҏѬ и

έȳ Њ☼иέȳ

ῶ ᴯ  

Њד99-100 ỗ

ҵ и

έ 

99/1-

100/12 
4,860  

ạἤἵ

ӣ

ᵓצ  

Њ ȳ ҏѬ и

έȳ Њ☼иέȳ

ῶ ᴯ ȳ

ῶ Ӑ ᵂ  

Њד101-103

ỗҵ

иέ 

101/5-

103/12 
7,500  

ạἤἵ

ӣ

ᵓצ  

Њ ȳ ҏѬ и

έȳ Њ☼иέȳ

ῶ ᴯ ȳ

ῶ Ӑ ᵂ  

Њד103-104

ỗҵ

иέ 

103/12-

104/12 
987  

ạἤἵ

ӣ

ᵓצ  

Њ ȳ ҏѬ и

έȳ Њ☼иέȳ

ῶ ᴯ ȳ

ῶ Ӑ ᵂ  

Њד105 ỗҵ

иέ 
104/12-

105/11 
987  

ạἤἵ

ӣ

ᵓצ  

Њ ȳ ҏѬ и

έȳ Њ☼иέȳ

ῶ ᴯ ȳ

ῶ Ӑ ᵂ  
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ד106-108

Ṯ ạ Њ

֥ᵂ

 

106/6-

108/11 
3,380  

ạἤἵ

ӣ

ᵓצ  

Њ ȳ ҏѬ и

έȳ Њ☼иέȳ

ῶ ᴯ ȳ

ῶ Ӑ ᵂ ȷ Ѭ

 

ד108-109

Ṯ ạ Њ

֥ᵂ

 

108/12-

109/11 
1,792  

ạἤἵ

ӣ

ᵓצ  

Њ ȳ ҏѬ и

έȳ Њ☼иέȳ

ῶ ᴯ ȳ

ῶ Ӑ ᵂ ȷ Ѭ

 

 

2.☼ ᾼғ ᴷ 

ӦὑЄ Җ֮ ֮ϯ Ӂѹ ȲⱢᾨậ Ғ ậ Ѭ

ᴩḂ Ȳ֪֯ױ☼ ᾼה₤ ϱȲ ׄ ―ᵓἤȳ

ғ ȳ ⇔ Ḗ ӭ ᴩ ᴷȲ ד ֪ ֽϯȴ 

(1) ☼ ȸҖѬה₤ ד92 Њ … ӣ ☼ה Ȳ

₤☼ …ҖѬ ӣὑӣљ ᾼѬ Ȳ Ẕ☼ ϩЊȳ ϩ

ҷЄц Єᾼ Ȳ ╟Џ Ӈ Ṝצ ᾼῈ ѠҠׄ

ὍȲֽ 2-6ȴ94ד Ở ӣ ☼ה Ȳẓצ Њѹẓצ

ȳ Њᾼ ἤȴҫҖѬ ὑ105ד ᾌה☼ Ȳ

ỗӦЊ Ἥ Ὂ ῶ Ȳ ☼ה₤ ֝דצẓה Ȳ

∟ ҖѬ Њ ᾼ☼ ᵛѿ цה ᾌהⱢѻȴ 
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2-6 ☼ה ׄ ᶮ 

(2) Ѡהȸ95-101ד Ȳắ ὑ ᾼ ᶾ Ȳ ☼

… ϤѠהȲẔ и Ȳה₤ ᴞẃѬ

Ϛ֝ Ϥ֮ϯȲ ѿ Ȳ ὑ

вȲֽ 2-7ȲϢ ᴟ Ȳѿ ₤

Ȳ в☼ ϯ ᴟ в Ȳὑ׀ е⅍ ᴩ☼

ц иέȴ102-106דȲҖѬ ֥ Уׄ Ȳ ☼ ц

ׄ ὑ УвȲֽ 2-8ȲẔ ϯ Ѡה Ϥ֝דהȴӦ

ὑ ц У ꞋᴯὑṞ☼Ἇẃᾼ ϱȲϢ ὑ ϯ

ȲצẔ֚ ἤȴ ֯ ᶾ БצЄ ᾼ ḔȲҖѬ ὑ107ד

ẓ П☼ Ȳֽ 2-9ȲҠ ӱ ֣☼ П ☼ ȳ

☼ ц ϩ Ȳѿ4G ᶾ Ȳ ֫ ᴟҖѬ

☼  
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Ȳ―ὑ ᴩ֢הиέȴ 

2-7☼ ׄ ὑ  

2-8☼ ц ׄ ὑ У 

2-9 1᷅ DSM☼ ц ׄ ὑ У 



22 
 

3. ḡ Ѡᾎц ṏ Ḋᾼ ӣ 

צ֯ ᾼ ╟Џ ϯȲ᷄ ẞ ḡ ᾼ֮ѠṳСѿ

ϯ Ḃ  Ȳҫҵ ӀвᴞẃѬ ╟Џц ЛὔȲ֪ױ

ӣ ṏᾼ ḊȲϚװḂ ẞᴯȲ ю∟ Пᵺ Ȳד

֪ ֽϯȴ 

(1) ԒᴩȸҖѬ ᴞẃѬ  ⇔ ᴟ108ד 6,274еṭȲצ

ױֽ ЄП Ṇ Ȳ ѿצ П ὑ ḇ› Ѭ

ᴟ10% ЛὔȲṼ ҟ ḡ Ȳדḡ  ⇔ ֵ174еṭȲ

ḡ 2.84̟פּ Ȳ ᴷԓ ᶙכϚ ḡ פּ ѿϱȲҒϱד35

ṿӣד Ḇ  ⇔ȲὑМ  Ӈ ᾎԓ ḡ

ᶙכȲ╝ ӣЊ Џᾎ ᴩ Ȳ ẁѬ иⱢ828 Њ Ȳ

ṳ Ѭ ȳ Ḋᴔ Ѭ ЄП Ԓ ᴩ╟Џḡ ȴ 

(2) ṏᾼ Ѭ Ḋ ȸҖѬ ẁѬ Ṇ МȲẔ Ѭ …ѿἋ

ἤӰ (DIP)Ɫѻ☼Ḋ Ȳҫҵ ϩ Ѭ и⁄ ӣ ϩ

Ё (PCCP)Ȳֽᴯὑ ẓ ἤЁ МȲ⁄ѿ ⇔

ϛ (HDPE)ⱢѻȲҫⱢ с в Ḋֹו ϩȲ106ד⇔ҖѬ

Ӽі NS₤ֹו ἋἤӰ ᴩ ḡ ȷᴖ Ѭ

иȲ⁄ԓ ḡ ⱢЛ (SSP)Ȳ∟ ⱢḂṏẔ Ҡ ᶮכ

П ȲḆԓ ḂӣЛ ᾌᾭ Ȳ Ҡ ֥ ᾬ ᴩ ᷉

ҵȲṳҠὑ֮ ᵓӣẔӐṝП Ȳ◕פ ẞֹו П ὨȲѹ Ӧ

ҖѬ ᴩ֫ ȲḂ ᶙכᾼЊ ӂᶁ1ד Ѭ ϯ

0.21%ȲṼ֫ Ὠᵒ Ѭ ᾓ Ȳ҅ῶ

ҟ ӣПḡ Џᾎ ȳ ӣ Ḋ₇ ṏֻȴ 

(3) ֥֮֯ἤЏᾎȸҖѬ Ѭ Ữӑự Л ḡ Ȳϭᶦ
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Ѭᾼι ӣԓ ┤Џᾎ ᴩ╟ЏȲ╟ᵂ ᾘ Ѭ

ᴩ ┤Ȳ Ѭ Ё Ȳ Ἤצ ֯ Ѭ ϱᾼ Ѭ

ԓ Ȳԛ┬ Ѭῶ ׄ ᾼ Ѭ Ȳ ֫

ᵛᶙכ╟ЏȷױⱢҖѬ Җ֮ ἤἬ ᾼЏᾎȲ

ẓצϚứП ὨȲᵀ╥ ӣ Ӗ ┤

ЛṾȲ֪ԓ ┤╟Џ…ᾘ Ѭ ┤ Ȳ ṳЛḡ Ѭ

Ȳ Ḇ Ѭ ȲẔ┤ ṳЛѩḡ ЊȲ

ӣἏἏ ὑ ӣȲֽὨԓ ┤ᾼ Ὠṳӑ ԉᴶ

ι Ȳ⁄Ḇצ ᾼ Ȳ108ד ԈҵȲБ

Лԛ ӣױϚЏᾎ ᴩ╟Џȴ 

2.1.3 ҵЊ Ẃ 

ᴞ ѬẦ (IWA)2001ד∂ Ѭ ҳЄѻ ∟Ȳѷꜜ֢

ᴞẃѬṶ Ṽ ẔἬ ᾼѠ֣Ȳ ӣὑЊ Ѭ ᾼḂ ȲӼ

҆Ϣ ᾼכὨȲ ϯԝ Ḃ ѠהȲѿᵂⱢ вᴞẃѬ ꜜᾼ

ᴕȴ 

1. ѡӐὧṺ  

ὧṺ ⱢѡӐ Є ӀȲẁѬ 1,239ӂѠеṭȲẁѬϢЀּפ

1,350 ϢȲẁѬљ 643 љȲẁѬ ц 100%Ȳ Ѭ  ⇔27,195

еṭȲ Ѭ ╟ ϩ 686 /ѡȲѡӂᶁ Ѭ 421 Ȳד Ѭ

153,822 ȲẁѬ ֽ 2-10ȴ֯1940҅ד ϡװѷꜜЄ ḇȲ

ὧṺ Л ȲṪ Ѭ 80̟ Ȳ ∟ ≡ Ȳẞ1949ד

Ѭ ᵅẞ30̟ ҿҢȲ ϯẃ ậṆ оᾼ ╟Ȳᴟ1992ד Ѭ

ᴟ10̟ ȲῺדẃ⁄’═֯3˖ҿҢȴ 

ױֽ ЄᾼẁѬ ȲὧṺ ᾼ Ѭ  3.5%Ȳѻצ П
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ѬḂ Ҕ╗ ᵂ ц ᵂ Ẓ иȴ ᵂ …╓ӀӖѻ

Ἠ Џṥ▲ ᾼ֮ ѬȲ ᾼѠה Ȳ ᵂ Ӧὧ

Ṻ Ѭ ᶝἬ 7 ќἬ14 Ṯ 24Њ ∕Ễ ȷᴟὑֵ

֮ ⁄ ֵ ᴞẃѬ╟Џ ῏ פּ€ Ѭ ԈȲԓ ỗ Ӗ

Лиỏ Ἠ ѡ24 ∕Ễ ȴ ᵂ …Ɫ᷄ ֮ ϯ ֯ ѬȲ

ṼѬ ᶝ ц ᴕ ẁѬ ДЊ Ȳ ᵓ ц

Њ ᾼ Ѭ ȳ Ѭ ἤц Ѭ Ԉ ȴ 

ᵂ ϭҠиⱢѿϯϮ ᵂ  ȸ[17]ה

(1) ᵑ ứᵂ ȸᵛἬ Њ Ѭ ᵂ Ȳ ẁѬ Ѭ

(Ѐ 350mmѿϯ) и4,900כ ȲḕϚ ᾼ Ѭ פּ⇔ 

Ɫ2.5еṭȲ ᵑ ứᵂ ᵛ ẔМ3,800 ᴩỏ Њ☼ ( Ѭ

) ứȲ Ѭ ᾼЄЊᵛ҅ῶ ᾼ Ѭ ἤȲҠ ᵡ╥כ

ϚḔ ᾼ ᴕȴҫֵ ֮ ᾼ …Ṽ Ѭ ӂᶁ3.3еṭⱢϚ

Ȳԓ 2,200 Ȳ֝ ẔМᾼ1,100 ᴩỏ Њ☼

ứȴ ᵑ ứᵂ ѿѬ 2.5Kg/cm2Ɫ ᾼ Ѭ  

(Q=L/min/Km)ȲṳиכA(Q<20)ȳB(20=<Q<60)цC(Q>=60)Ϯ Ȳ

A ᾼ Ȳ҅ῶ ᾓṏֻȲ ᾼ Ѭ ᾼ

ᵂ ȷ ⱢBцC ⁄ѿ ᾎἨד ה ᴩ ╟ȴ 

(2)ṥ ▲ᵂ ȸӐ ᵂ ᵛϚ Ἤ ᾼѻ Ѭṥ ȲὧṺ ᵂ Ѡ

Ӽѿה Ѡה ᴩȲ ứ╥Ṽ ᵑ ứᵂ Ὠȳ ᵂ

ֵ ц ᴕѿἏᵂ ᴖ ứȲẔᵂ Ѡה…ὑЊ вѿ

Ἠ иה љ ▲ȷֽ ỏ ӻ юἨ ᾼ

֮ Ȳ⁄ѿ Іה Ѭ ╟ ▲ȴ֪ Ѭ Ԉ ד

юȲ ṥ ▲ᵂ ᴩᴞ20001,846דеṭϯ ᴟ2005דⱢ1,341еṭȲ

ד2006 ═ḕ1,000דеṭПṥ ▲ȴ 



25 
 

(3) Ѭ ứᵂ ȸ Ѭ ứᵂ ╥Ɫ вᾼ Ѭ

Ȳҫ֪ Ӣ♄24Њ ꞋצϢ Ṷ֢Ṷ֢ ᾼ♄ ȲѿἏ ᾼ

Ȳ ᾼ ỏ Њ☼ Ẕᵺצ ȲⱢᵌὢ ᾼ оȲ

ᾼצ ԛ Њ Ȳѿḕ ӣљ 300 ẃ ỏ Њ

☼ ȴӔ ᾼ в Ѭ Ѭ ц ἤȲҠ ӑẃ Ѭ ᾼ

ц ҏẓ ᾼ ѬṮѦ ȴ 

Ϡ Ѭ ҵȲṮѦ ᾼ Ѭ Ӣ֝ ȲὧṺ Ѭ

ᶝ ậᾼ ╟ ╥ с Ḋᾼ₇ ȴנ Ѭ ӣ Ȳ₇ Л

Ṿὔ ѬȲ1960҅דѿ∟ ӣ ᾭӰ Ȳ Ḋẓצ Ṿ

ἤЛὔ ȲѿṆ ἤѠה Ḋԓ ḡ Ȳᴟ2006דἬצ Ѿ

ԓ ḡ ᶙכȲᴖѹᴞ1996דѿ∟ԓ ӣֹו ȲҠѿὂᶼ֮ ц

Ṟ П ȴ Ѭ נ ṿӣ Ȳ1980דѿ∟ԓ ӣЛ Ȳ

ẓצḆ ᾼ ⇔ѹЛὔ ȴ 

 

2-10 ὧṺѬ ᶝẁѬ [16] 
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2.ѡӐ ỳӀ 

ỳӀᴯὑѡӐϟאҖ Ȳ ῺṸ☺Є ц ȲᴞҡѿẃᵛⱢ

ѝоӻ☼П ЀȲṳѿ ₨Ӏ ᴟЭȲ 339ӂѠеṭȲӭ›Ϣ

Ѐ Ɫ140פּ ȲẁѬљ 72 љȲ Ѭ ╟ 74.8 /ѡȲ Ѭ

 ⇔3,693еṭȴ ỳӀᾼѬ Ҕ╗ȸ4 Ὼ ᾈЎȳ8 Ѭ цѬ ԍ

Ϯ ẃ Ȳֽ 2-11ȴ 

ỳӀᴞẃѬ Ѭ 2.9%Ȳפּ ѬṮѦ ɪ ɫȳ

ɪ ϯ ɫцɪ Ṯ ɫ ȲѿϯиᵑЮ ȴ[17] 

(1) ȸ ѬṮѦᾼ ӐѠ Ȳ ᾼ ӭצ ѬṮѦᵂ

( ȳ ᴯכӴȳẁѬ ц ứ ▲ )ȳ ᾓ

▲( Ѭиέȳ Ѭ ֪ ц Ѭ ṅשȳׁ(׀’ ȳḂ

ṏ Ḋ(ׁשṅ ȳ Ѭ Ḋ ȳ Ḋ цҫԈḊ שׁ Ѭ Ἃ

 ṿӣ )ȳᶾ ( Ѭ ứᾎȳ ḥᾬ ῀ᾎȳ Ѭ ṓᾎ

ц Ѡᾎ)ȴ 

(2) ϯ ȸ ▲ ֮ϯ Ѭцᶶ ȴῺẃ ֽӻ

цϢᴩ Ḃ Ȳ ѬБ╥ϚԈЛ ὔᾼṶȲ

ӭ֮צ ϱ Ѭᵛ ц֮ ϯ Ѭ נ ȳ ȴ 

(3) Ṯ ȸӭ ╥ֽᴶṮѦẁѬ Ӣ ѬȴӐ Ϡѻ с

ѬṮѦכ ҵȲϷҠ ᵍ ֪ Ѭ ᴖ Ḛכ ᾼϡװе ȴ

Ṯ МϮ ѻ ᾼЏᵂ ӭҔ╗ Ѭ Ѭ ( Ѭ Ѭ

ᴾἬצ ѬԈ ϟכ)ȳּט ἤᾼ Є Ѭ ПẁѬ ȳẁѬ

Ѭ ȴ Ṯ ᾼЏᵂ ӭצѬ Ṷ ( ѬṮѦ

)ȳ ᵉ ᾼ╟Џ ( ӣֹו ἤȳֹוϵἤȳṮ ἤцѬ ἤ

Ḋ)ȳự ḡ ( ȳ Ѭ ḡ Џ )ȳ Ѭ Ḃ ( Ѭ



27 
 

Ḋ Ḃ ȳ֯ еצ ϱ ѦѬ ȳѬῶ ᴟ―ὑᶻ ֮ ȳ

׀ ȳḡ Ѭ ϚẆḆ Ѭ ȳ ᴯоᾼ Ѭ

)ȳ Ѭ Ḃ (ṮѦ ἤȳ ᴯᾼ оц ṮѦ)ȳ

ṥ▲(Ẕ҃ ╟Џ ֥)ȳѬ ȴ 

Ɫ ᵂ Ȳ ỳӀ ẁѬ ѿ250*250ӂѠеѐᾼ

Ɫ Ȳ иⱢ5,623 Ȳ ḕ в Ѭ Ԉ ȳ Ѭ

ȳ Ѭ ▲Ԉ ȳӔ Ѭ ȳ ▲ Ὠ иέȳ Ѭ

 ⇔ȳ ׀  ⇔ȳԓ ᾼӣљ ד …ȲW כ иⱢ10 Ȳ

ԛṼ ᴩ Ѭ ▲Ȳֽ 10 Ẕ Ѭᾼ ⱢҙדϚװȲ

ᴖ 1 Иד4⁄ Ϛװ Ѭ ȴ 

Њ ᵂ и⁄ѿ  ⇔1.7еṭⱢ ⁄ ỳӀ иⱢ1,875

Њ Ȳҫ и  ⇔ ⁄ 107 М ȴ Ѭ ᾼ ứ╥

ᵓӣỏ ӣѬ юᾼ ᴩȲ Ԓ ứ ᾼ Ȳ⅔ Ѭ

ᾼ ạѬ Ȳṿ в Ѭ Ɫכ ӴṆ Ȳ ҵᾼ Ṯ

Ṟ ה ☼ ( 2-12)ẞ вᾼ Ṯ ᾃϤѬ ȲӦὑ ☼

ȲҠ ☼ ᾼ …Ȳ ☼ Њ ᵛⱢ

ᾼỏ Њ☼ (ֽ 2-13)ȴỏ Њ☼ ứҠ ẁᵒứ

ᾼ Ѭ ╥ᵡ ὑҠ вȲֽ Єὑ Ѭ ῶӱ

ᴩ Џᵂȴ 
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2-11 ỳӀѬ Ѭ ╟ ᾓ[18] 

 

2-12 Ṟ ה ☼ ц [17] 
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2-13 Њ ᴩỏ Њ☼ӱ [17] 

3.М ὧעМЍӀỌ☺  

Ọ☺ ╥М ὧעМЍӀϯ ᾼϚ ȲᴯὑМЍӀ  Ȳ

ᴂЀᾼᴫỴȲὧ ȳ ד ȴỌ☺ Ɫ 136ӂѠеṭȲ

ϢЀּפ 22 Ɏ2010ד 11ѣ 1ѡɏȴ ֮ᾼẁѬѻ ╥ӦМЍỌ☺ᴞẃ

Ѭצ еҨ( Ọ☺ѬеҨ) ȲḕѡẁѬ Ɫ 15 Ȳ

פּ⇔  450еṭȴ 

Ọ☺ѬеҨ ᾼד1995 ן Ѭ (NRW)Ɫ 35.76%Ȳ иד15

Х ◕ Ḃ ∟ȲБ ᴟ 5.92%Ȳכ ȴὑ ѿ›Ȳד1995 ֮

ᾼ Ѭ ֵ ӣ Іה Ѭ ᴩ Ѭ ȴ1995

П∟ᾼד Ϛ ◕(Phase1)ȲỌ☺ѬеҨ й ҏ 11

(check meter zone)Ȳֽ 2-14Ȳᵓӣ ῶ ᴩ Ѭ Ȳ

╥ ϢЏᵒ ỏ Њ☼Ȳṳ ѿׁשᵒױи ╥ᵡ Ӣ Ѭ

ȴ 

ᴖ ц ᾼἷ Ȳὑ ᾼד2005 Х ◕(Phase5)
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ỞȲ 11 БЛṜἬ ȴ֪ױȲỌ☺ѬеҨ∂Ӵ ᾼѬ

Ṇ Ȳ Ọ☺ иכ 4Є 30 DMA Њ Ȳ ֥֮ Ṇ

ȳѬ ₤ᾼ∂Ӵ(ֽ 2-15)Ȳ Ḕ Ẕכ ד ṳ  

 

2-14 Ọ☺ ד1995 [6] 

 

2-15 Ọ☺ ד2010 DMA [6] 
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4. √ ҼἮ 

ҼἮᾼϢЀּפⱢ 930 Ȳ ᾼ 540ӂѠеṭȴ ҼἮὑ

80 ―҅ד Ở њ ᴩ ן Ѭ ᾼḂ Ȳ ӣᾼ ἘⱢи

ȲẔӭ Ϟ╥Ḃ Ѭ ѿ ᵅỰ Лϯᾼ ן Ѭ ȴ

ῴ ӦЄ ḡ ᴔ ᾼ Ȳ ẞ ᾼכ ȴᵀ╥Ḃ ᾼכ ṳḥ

צ ═ыϵȲ֪Ɫ ѽ∟ ᾼ ц Ȳ 2007ד ҼἮ ן Ѭ

ᾼѩ 66%Ȳ ᾼ Ѭ Ɫפּ 120 /ѡ(ֽῶ 2-3)ȴ 

ҼἮᾼ Ѭ ЛҬ ЄȲ ֵ Б ϵҷד Ȳֽ

Ὠ ᾎ Ẕ иכ Њᾼ Ȳ ѿצ ֮ ᴩ ȴ֪ױȲ

ҼἮᾼ Ѭ ẁѬṆ (Hydraulic Systems/Zones)ѿи

(District Metered Areas)Ѡה ᴩצ ȴ 

ῶ 2-3 ҼἮ Ѭד2007 иέῶ[7] 

и ᾼ☼ ϩ Ȳ צ ᾼ ḕ и ᾼ

Ѭ Ȳи Ἤ ҏᾼ Ѭ ҅ῶᾼ―╥ ן Ѭ Ȳֽ

ḕ и ᾼ Ѭ Ȳ ṿ ѿᵧ ȴᴟ Ȳד2011

ҼἮӀБ∂ 798 DMA Њ Ȳḕ Њ ӣѬљ ӂᶁⱢ 858љȲ


























































































































































































































































































































































