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5. ᵫМ ẞЭדᴟ ҒịцѡӐ

ȲẒ Ϸ иᵑד2024֯

ׄ 30 ҬɎ18.07%ɏц13 Ҭ

Ɏ1.66%ɏȲẒ Ἤ

ᾼ цἬṿӣᾼѬῶ ₤ȳ

цὢה Ҡᵡ֯ѝה

МԛҒѿиέȴ 

Б ҉ Ὑὑ ϡ вȴ 



XXI  

 

6. ҖѬ ᴞ104ד ᴟЭȲ ֥Ѭ

ῶḡ ד Бד8 Ϛ ḡ

ȲБ ᴞ ῶɎ Ѭ

ῶɏᾼӣљ╥ᵡЬ ḡ ᴞ

ῶ ȴ  

Б ѬῶӣљȲֽѬῶṿӣ

Бự8דȲӭ›ЬѿҖѬ ԝ

ᵍ ѬῶѠה ȴ 

7. ֯ ◕ ẞϡ ◕ᾼ

Ȳ ϡ ◕ ẞ ϩ

ӑ ԓ Ȳ֯Ἃ ϥד

Ѭῶṿӣ Ȳד ᾼ ԉ

иꜜⱢᴶ?╥ᵡצ

? 

ὑ2023דᶙכ∟Ȳד ῶ

Ӧ Ὂ֫ṳḂ֫ϢЏᶻ

ῶȲ ’ Ѭῶẁӣљ ṿ

ӣȲ∟ ṿӣ ЬṼҖѬ צ╠

Ӧ ᴩѬῶ’ỆȲֽצ ῶ╝

⁄Ӧ ∟ ֫ȷҫ֪Ѭῶ

ҖѬ Ϥ ȲӑẃѬῶ ự

∟ȲЬӦҖѬ ὑ ῶּ֥פὊ Ȳ╝

ȴ 

8. ҖѬ ∂ᴰׄ׃ Ѭ

ῶȲ ᵑ╥Ṽ ד2024 ∂

ᴷ Б Ѭῶ Ϥ

ᴷᾼ Ӑ ӭȲἬѿṼ М

ᵫῶӱӑẃ ֣Њ ԓ

Ἠ ∂Є ᾼׄ Ȳᴖ╠צ

∂ Ө Ɫצ Ἠ Ȳϭ

֯ ᾼ׃ и╥ᵡ֯Ө

ӣѬ ᵛ Ḗԓ ׄ Ѭ

ῶȲ ᾼ цᵂᾎӼ

ὑ ᵫМ ὙȲӑẃ ҠẁẔ҃

вҵᴞẃѬṶ ᴕȲ

ӼҠ Ӑ ṅПשׁ ȴ 

Ṽ ◕ ᴩ Ȳ ∂ ═ ὑӨ

ӣѬ ḖṼ Ϥ Ѭ

ῶ цׄ ȷҫ╠צ∂ᾬ и ֥

ҖѬ ╜ ứ Ɫ

Ȳֽ ứ ѿҵᴰљׄצ

Ѭῶ Ḗ Ȳ⁄ṼҖѬ ứᵂ

Ҁ ׄ ȴ 

ҫ ◕ҖѬ ╜ ứ Ɫ

в᾿ ῶȳ ῶԓ ׄ Ɫ

⁄Ȳиῶ ׄ ȲẔМѿ  ᴞ

ᶻљⱢ Ԓׄ ȴ 

ד в Би ὑ֢ ȴ 

9. ҫӭ›‍Єӣљᾼṿӣ ⇔Ҡ

ᵡ֯ӑẃ ᵫМԛ ϤȲѿ

ӣљ ῏цᴞẃѬṶ ẁ

῏ ╥ᵡצgap ԛ П Ȳ

ү Ѭῶ ḆҒᶙ ȴ 

ӭ›‍Єӣљṿӣ Ѭῶ֪ Ҍṿ

ӣ ᵅȲỮӑ ᴩ ⇔ ▲Ȳ╝

ӐװỮӑ Ϥ ᵫȷ ỗ ∂ Ȳ

ӑẃ” 2.0∂ ᶙכ∟ȲҖѬ

AMRӂүṆ ἬḆ П

Ѭ ӂүСѿΩ Ȳ ᴩ

⇔ ▲ȲᵂⱢ∟ ҖѬ ц Ḃ

ᴕȴ 

гȳ ỗ  

3. ∂ ϚȸɎP66ɏ Ѭῶׄ

ᴯצɦ ɧצɦҬɧȲ

ɎP67ɏ ɦ ɧ׃ȳɦеɧ

 ȴ׃

Б ᵫв Ѭῶ Ϛѿ

ɦҬɧⱢ ᴯȲҫ ȳὧὙ ӀἈ

∂е׃Ȳ Ϛ֤ Ɫῂ׃ȴ 

4. Ӑׁשṅ ϡȳϮ ҳ ивѝ

ếῶ и∂ Ғ Ȳѿᵓ

ṅשׁ ᵫḆᶙ ȴ 

Б Ӕȴ 

5. ɎP64ɏӐׁשṅ Ϯ צ ∂ и и›Бὑ Ϯ
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Ѭῶ ҖѬ Ӧ ȳᶾ

ẞ ȲᵀẔМ

∂ и юȲ∂ ҉

ӭ› ᴩד Ȳѿ ẁ в

֢ᴞẃѬ ᴯ П ᴕȴ 

Ȳ∟ цḂ оȲ

ѿцҖѬ Ɫ∂ ѬῶἬ ᴩד

ὙȲҫ ҉ὑ4.3 ȴ 

װ‹ .6 ỗצ ц֪AMR∟

᷾Ϥ   ЄȲẔ Ɫᴶȹ

ӭ›ӐׁשṅỮӑᶙױכ ц

иέ иȲ∂ ∟ ԛ ҉ȴ 

ҖѬ Ὼד Ѭῶׄ ȲѿẦ

ᵗӣљ ѬⱢ Є Ȳד

ὑ4.2 Ὑȴ 
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ṅשׁ Ө ▲ ṓ֫  
▲ ṓ ֫ ᶮ 

Ϛȳѵ ѻԉỗ  

1. ҖѬ ѬῶБדצ

ѡȲ Ὠכ ᴷẔ

ᴩᾭᾓȳ цӑẃ Ѡ

Ẕצ ȴ 

ỗ ᾼΊứȴ 

2. Ѭῶ ∟Ȳ╥ᵡ

ẞ ПӭᾼȲҔ╗֯ẁ

ѬṆ оϱПӭᾼȲӼừצἬ

ȴ 

ҖѬ Ѭῶ∂ ȲҠ ẁӣ

љṿӣњ Ἠ ▲ ᵛ ӣѬ Ȳ

צ ӣѬѠהȲ ẞ ӣѬȲפּ

ד2005 ṤЭБכצ ȴ 

ҫⱢ с о Ȳ2023ד

ѿ᾿ ῶȳ ῶⱢ Ԓ Ȳ

Њ в᾿ ῶׄ Ȳ ֯ в

ҏ Ѭ ȲצᵗЊ Ѭ

Ȳ ѿ ᵗẁѬṆ Ȳ ὑ Ӓ

ᵫ Ȳ 2.0 ᴩכὨȲ

ᴩиέȴ 

3. Ѭῶ Ȳ

ҖѬ ᴖṕȲẔМȳ  ӭ ừ

Ἤצ Ȳѿᵓ ֢

ЏᵂѠ Пׁש ȴ 

ҖѬ Ѭῶ ╜ Ȳ ד2023

∟Ȳ Ɫ ֥ Ȳѿ᾿

ῶȳ ῶ Ԓׄ Ɫ Ȳṳ

ὑ2024ד 2.0ѿ כ

Ȳֽ ᵓȲМ ӭ

ѿׄ в᾿ ῶȳᴞᶻљⱢѻ

Ȳѿ с Ѭῶ ӣ ȴ 

∟   ӭ ӑẃ ∟Ȳ

ᾼ ȳ ₇ ȳ ϩц

ҖѬ ᾭᾓ ֪ Ȳ ȴ 

ϡȳ ѻԉỗ  

ҖѬ ѬῶȲ ЄӣѬљ

цеצ∂ᾬ ׄ ȳᶾ ѿц

֢ ◕Ȳ ᴩ

Ȳ ӦӐ Ṇצ ֮ иέȲṳ

ӑẃ Є ẁ∂ Ȳϫи

ẓשׁצṅ ȴ 

ỗ ᾼΊứȴ 

ϮȳὭụ ỗ  

1. ᴞ ῶ∟ậ҅ϢЏᶻῶȲ

∟֯ ϱֽᴶה ₤?ṳ

ứ Ɏֽה ▲ ɏ

ֽᴶᵛ ? 

1. ᴞ ῶậ҅ϢЏᶻῶ∟Ȳ

ỗҵᶻῶ€ּפвҠ Ϥ ṥ▲

ᵂ ӭȲ ╟ṥ ẃ

ῶᴯцӣѬ ᶮȲҒ Ѭ

ȷѹҠᵂⱢᴞ ῶӔ ἤ

Ἴ▲ ᴕȲ ’ Ѭῶ

₇פּ ȴ 
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2. ◕֪ Ѭῶ Ữӑ

ЄȲҠӦ ᶻῶᵂ⇔דד Ȳѿ

ḕẒ ѣϚװП ᴩ ṥ

Ȳ∟ ứ∟ȲԛѿҙדϚװ

ȲṼҖѬ ╓ứ ᴯ Ἴ

ȴ 

ҫṼҖѬ ד2024

2.0 Ȳ Ѭῶ∂ Ḃѿ

ὢ ȳ Ѡה Ȳ

Ṽ ֫ ῶ ҵȲṳ

Ṇ ӱȲӦ ᴞѻ

ן ῀ṳ ᴩ

Ȳѿ ȴ 

2. ᴞ ῶȲ᷾Ϥ   ЄȲ

Ẕ ֽᴶ? 

1. ◕ҖѬ Ѭῶ∂

Ȳ Ҡ юϢЏᶻῶҵȲѻ

ч╣֯ὑᵛ ӣѬ

ӱȲ ҖѬ Ἠӣљᴞѻ

Ḃ ȲḂ ӣѬ Ȳ ẞ

ѬḂ ȳ юѬ

ȴ 

2. Ɫ с Ѭῶ∂ כ ȲҖѬ

Бὑ2024ד ֥ Њ Ȳѿ

Ѡה Ԓׄ в᾿ ȳ

ῶȲѿẦᵗ ȷҫϚѠ

ȲӼ   ᴞᶻљ ᴩׄ

Ȳѿ сӣљὢ ц

⇔ȴ 

הד .3 ᴯ ϡ ῶѠ

ȲẔӔה ѩ ȳכӐѩ ц

иέȲ ẁ ԝῶ

Ὑȴ 

ӭ›ҖѬ ὑᶾ ц

Мצṿӣ הד ῶѠהȲ ὑ ᴩ

Ὠכ М ᴩד иέȴ 

ҳȳ ỗ  

1. Ӑׁשṅ Ṇ ӣϚẆ

ὙȲѠҠᶙ ӱ П

ȴ 

Ṇ ӣБ Ϥ ὙȲ

ѿᶙ ӱ Ѭῶ  Ὠȴכ

ҫṆ ӣ иὑ ҳ צ ὑṆ

ᾼ Ԉ ц ᴩ  

2. ֢ ◕ ḟ

Ȳ ὙȹἬ ứ ц∂

╥ᵡҠ ӣὑẔ҃ᴞẃѬṶ ? 

֢ Ὠכ◕ ֪ иᵑὑ Ϯ

ц ҳ ὙȲ ứ ∂

ӣὑ2024ד⇔ 2.0 вȲ∟

ὨҠכ ẁẔ҃ᴞẃѬṶ

ᴕȴ 

Хȳ■ ỗ  

1.ҖѬ Ѭῶ Ȳדֵ

ҏ‍ ֵᾼ ὨȲכ

ỗ ᾼΊứȴ 
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ṅשᾼׁװ Ҡѿ ϯ‍ ֵᾼ

Ȳ Ɫӑẃׁשṅ ᴕȴ 

2.Ѭῶᴞ ẞḡ ᾼӢỄ Ȳ

ῶц ῶ֯ Џ ϱ֯׀

ᾼ оἤȲ ◕ẃכ ῶ

ϢЏᶻῶҠ ֯ ϱ ὑ

ῶȲᵀ оױ ╥ᵡҠ

Ȳᶦ ṅϱשׁױ֯ Ἤиצ

έῶ ȴ 

вӭ› Ѭῶ ╜ Ȳ

Бצԓ ׄ ҵȲӭ›үѬе

Ҩ ҖѬ ᶁ ἤׄ ȲѹЄӣ

ѬљֵБׄ ѬῶȷṼҖѬ

ᴩ∂ ẃכȲ֯Ӏ Ḗ ӑ

Є ᶮϯȲ Ӣ ᾎ

Ȳ ӐЬӑכ צ ᵅȲ

Лὔ כ ȴ 

ӑẃֽӀ Ḗ ҒȳḆֵ ᷾Ϥ

שׁ Ӣ Ḇ ц ứП ѿ ᵅ

Ӑכ ᶮϯȲҒϱӖ ὑ Ѭ

Ғ∟ȲἨҠ Ɫכ Ѭῶ

Ӏ оП€ ȴ 

3.ֽ Ὠ Ғ ῶᾼ Ȳ╜ἈἨ

∂ ᾎ ϱ Ṫṷצ ֪Ȳᶦ

ὨМכṅשׁ֯ ҏɎѩֽ ṏ

ῂ ѩȳ∂ᾬἮӫ ᵗɏȴ 

ӭ›ҖѬ ѬῶȲБὑ2020

ד ֥ ɦ ɧȳ

ɦῶᴯ ⁄ɧȳɦᴞẃѬӣѬ

ȳ ȳ ᵂ њҌɧȲ

ứ ∂ ᶁ ѬῶȲṳṼ

ɦӣљӣѬ ҵ Џ

ῶɧ Ҁד ȴ 

ᾬ∂צ╠ иȲӭ›ֽ‍ҖѬ

Ȳ Ӧӣљѻ Ҁ Ө

Ȳӭ›в╜ ∂ ṅἬⱢשׁ ᴩᴩ

╜ ɦ ∂ Ѡ ɧȲ ứ

ɦв╜ ∂ ṅἬשׁ Ӗ ∂ ᾬ

оḂ ᵂ ɧȷҫ ҖӀ╜

Ἀц ҖӀ╜ἈӼ ד ɦ ṏе

Є ♄ ɧȲв ᶁ ϤӘ

ȳ Ȳ∟ ԛ

ᾎ҆ שׁ Ҡᴩ∂ ȴ 

гȳ ỗ  

Ӑׁשṅ ҟҖѬ ̻͇̾Ӧ

ᶾ ẞ ᾼד

ẂȲ ẁ∟ ᴞẃѬṶ ᴯ ᴩḟ

ц═ Ȳ Ὠ ד

ΊứȲ∂ ṅѻשׁ Ьѿ

П ȲҒϱ ӣљḂ ӣѬ

ẂиέцЄӣѬљȳеצ∂ᾬц

∂ Ѡ Ɫ∟

П ᴕȴ 

Ӑׁשṅὑ ҳ ᶾ ц

Ὠ ᴩ ὙȲṳ ӣљѬ

Ḃ ц Ѭῶ ᵂ

и ὙȲѿᵧ ᴩכὨȲṳ

ᵂⱢ∟ ứ╜ ᴕП ȴ 

  



 

1 

 

Ϛ ȳ›ṕ 

1.1ȳׁשṅ  

ҖᴞẃѬṶ Ɏѿϯ ҖѬ ɏᴞ ד2015

ḕѣӣѬ Ͼ⇔ЄӣѬљȳӀἈ ∂ῂ׃ Ȳ Ԓ

Ѭῶׄ Ȳ ∟֪ ∂ Ȳ2018ד ֥

иӖ ᴰ׃ Ө ׄ ѬῶȲṳὑ ד2020 ᴩ ∂

ԓ ׄ Ѭῶȴ 

ҫϚѠ Ȳ ὑ╠צ∂ᾬ Ѭῶ ╜ Ȳᴕ

вѬῶ 168 ҬȲ Єѹ Ȳ Ḇֵצ

ẁ Ԛ֝᷾Ϥṳ ֵаоᶾ Ȳⱪὑ ד2019

Ѭῶᶾ цὑ ד2020 ד3 ȲѿᵂⱢ∟

Є ╜ П ᴕȴ 

Ѭῶ ₨Ӏ ПϚ Ȳ вӭ›

ҵȲᶁӑצԓ ∂ П Ȳ╝Ӑׁשṅ ҖѬ

ѬῶП Ȳ ֢ ◕Џᵂ כ Ȳ֝ ᴩ

כ иέ Ḃ ȲᵂⱢҖѬ цẔ҃ᴞẃѬṶ ӑ

ẃ ᾬ∂צ╠ Є Ѭῶ ứ╜ П ᴕȴ 

 

1.2ȳׁשṅѠᾎ 

ҖѬ ד2015 ѬῶȲ ᴟ ד2024 9ѣἉ

ѦȲБὑ ׄ ЄӣѬљȳἈ ц ∂ Л֝

₤ Ѭῶ 56,862ҬȲṳẦᵗ ᶙכ 3 Ԛװ 720Ҭ

Ѭῶᶾ ц 15,495Ҭ Ѭῶ ȲӐׁשṅ

֢ ◕ ᴩв ᴩѝ ȳכὨ Ȳѿц иέ

Ἠ Ȳ֝ ϤῺ Ẕ҃ᴞẃѬṶ Пӻ☼כ

ὨȲѿ דṅӭᾼȲשׁכ ṅвשׁ ☼ ֽ  1Ἤӱȴ 



 

2 

 

 

 1ȳׁשṅ☼  

 

1.3ȳׁשṅ ạ 

ӐׁשṅѿҖѬ ẁѬ П ѬῶӣљⱢ Ȳ ֢

◕ Ὠכ ᵫСѿן иέȲṳѿҖѬ Ѭ Ѭῶ ן

Ṇ ȳᴞ ῶ Ṇ Ṇ Ɫד ẃ Ȳׁשṅ

ϯԝצ ạȸ 

1. ӣљӣѬ Ḃ כ ⱢӐׁשṅ ὨПϚȲכ ӣљв

цӣљṂϢ ȲӣѬ ӱ Ӣ Ȳӣљ ֽӑ Ϛ

Ḕ▲᷄ Ѭ ȲἨ╥ ∟ЬЛⱢḂ Ȳ⁄ ӱ Ԉцד

ᾎ Ϥ ȴ 

2. Ӑׁשṅ Ɫ Ȳד2024 Ҕᵶ ד2015 ᴟṤЭ֢

ὨȲכ ד2024 ҖѬ 2.0Ȳ Ԉ

 

ѝ ֫  

∟ Ὑ 

ӑẃ ᴕ 

▲ иέ 

Ѭῶ ӣ ҖѬ

ד  

ӣ ᴩ 

כ иέ 

ᶾ ȳ ȳ

∂  Ὠиέכ

ц∂  

ᴞ ῶ

Ẃиέ 



 

3 

 

Бὑ ד2024 6ѣ 16ѡḟ 4 Ȳᵀװ ׄ ᶙכ Б

ᴟ Ȳד2025 Ѭῶ Ṽᶙכ ȲỮ

ᾎᵧ Л֝ẁѬѠהц∂ᾬ Ѭῶ Ȳѹ

Њ כ ֪ ЛцȲ ᾎ ӱ ὙȲⱢӐ

ạ֪ ȴ 

 

1.4ȳӐׁשṅ  Ὠכṅשׁ

1. ҖѬ ὑ Ѭῶ ֢ ◕ ╟ӭᾼȳ Ѡהц

ᶮ ᴩ ӱȲ ẁ֝Ч∟ ᴩ П

ᴕȴ 

צ╠ .2 ѬῶӣѬ Ḃ ПѬ иέцӣљ

ὢ иέȲ֝ ֥ Ȳ᷄ҏ Ѭῶ Ԓ

ᾼȲ с כ ȲṳᵂⱢ∟ ∂ ᴕȴ 
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ϡ ȳѝ ֫  

2.1ȳ ѬῶЮ  

2.1.1ȳѬ Ю  

ɦѬ ɧɎ‟ ѬῶȲвѝ ϚѿѬῶ Ὑɏ╥ᴞẃ

ѬṶ П ȲⱢ Ṽ ɦ⇔ ᾎɧἬеᵫ

ᾼᾎứ⇔ ПϒȴѬῶὑ в Ἠ ҵ Ϥ› ֣⇔

ɦ ᶝɧɎѿϯᶁ ᶝɏӨ

ה₤ П Ҡṳậ Ȳѹ ứ֥ Ӧ ᶝ

Лứ ᴩ ▲ȷṼɦ Ѭ ȸ ѬῶП ӣ

ṅɧɎὭᶳשׁ Ȳ2019ɏвѝ╓ҏȲѬῶֵ╓ ⅔

МПᴞẃѬѹẓ ☼ ӱП ῶ ȲҠᵂⱢᴞẃѬӻ

ὔȳ Ὑȳе ȳ ’ ȳеԚׄԓ Ѡ Ṽ Ȳ֯

Ṽ CNS14866-1Ɏ ᶝȲ2017aɏứ ȲⱢ

ɦѬῶ ӣὑ ứ Ɫ ᾼ ȲЛ Ẕᶾ ȲҠ

ứ☼ ПѬ ПѬ ɧȴҫ еӁПɦѬ

ה₤ ᶾ 4 ᾪɧɎ ᶝȲ2022ɏцɦѬ

ứ ▲ᶾ CNMV49ɧɎ ᶝȲ2024ɏ⁄ᶁ Ѭῶứ

Ɫɦӣẃ ȳ ѿц ӱ☼ ПѬ

П ȲẔ╓ӱ Ѭ ⱢЛҠи ɧȴ 

ҫ Ѭῶ ẃכȲṼɦѬ ה₤ ᶾ

ɧиⱢɦ ₤Ѭ Ɏvolumetricmeterɏɧȳɦ ⇔₤

Ѭ Ɏ velocitymeterɏ ɧ ц ɦ ☼ ה Ѭ

ɎvortexflowmeterɏɧȲṼɦѬ ứѩ שṅɧᴞᴩׁשׁ

ṅ Ɏ ᶝ ᴎиᶝȲ2014ɏЮ ֽϯȸ 

1. ₤Ѭ  

₤Ѭ ╥ӦБ῀ П ц Ѭ☼ П

Ἤ ᾼϚכ Ȳ ӣὑ⅔ Ȳ֪ױ ṷ ╥ѿ

֮҉Ѭц ῈȲ╓ӱ ױ ᾼ Ȳ
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ếẔ☼ ȴϚ Џ ϱ ṓᾼӔᴯה☼ Ɏpositive 

displacement meterɏᵛ╥ ₤Ѭ ȴ 

ṓᾼ ₤Ѭ ҔᵶἏ ♄ה ȳה ȳה

ȳה ѱהȳ Іהȳ цה ♄ ה

₤Ȳ Ю ֽϯȸ 

  

A. ₤Ѭ ⇔ ȴ 

B. Лắ ☼ȳ  ☼Ԉц☼ ᾼ ȴ 

C. ḥצ› ᾿ ◕ Ḗȴ 

D. ҵ ȲҠ᾿ Ȳ ᵂ ȴ 

E. ἤ Ӣ ἤ ȴ 

  

A. Ẕһ₤ה ȴ 

B. ⅍Ɏchamberɏ╥Ӧв Ҡ ԈếỆứҵ Ἤ Ȳכ

Ẓ῏П Ӈ֯׀ṷ Ȳᵛ юצ ☼ Ӧ ☼

Ɏ Ӣɏȴ 

C. Ӽ ЄɎ ɏȲ ӣὑМȳЊЀ ПѬ ȴ 

D. Єȴ 

E. аԈ қײȲ☼ ᵛ ᾎ Ȳ כ ☼Ȳ

Л ṿӣȲ╝ Ѭ Ḗ ȴ 

F. Ӣᾼ ц Єȴ 

2. ⇔₤Ѭ  

⇔₤Ѭ ╥ӦѬ☼ ⇔᾿ аԈἬ ᾼכ

Ϛ Ȳ ӣὑ⅔ ȴ аԈᾼ Ӧ ἨẔ

҃Ѡᾎ ᴟ╓ӱ ȲӦ╓ӱ ế☼ ȴ

ȲֽϚ П☼ ☼ה Ɏcurrent-typemeterɏᵛ╥

⇔₤Ѭ ȴ вᴞẃѬṶ Єֵṿӣױ ₤Ѭῶȴ 

ṓᾼѬ ₤Ҕᵶɦ Ϛ Ѭ Ɏsingle-
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jetmeterɏɧȳɦֵ Ѭ Ɏmulti-jetmeterɏɧцɦ

ֵ Ѭ Ɏwoltmannmeterɏɧ ȷẔ Ὑֽϯȸ 

  

A. ҾȲׄ Ѡ―ȴ 

B. ἤֻȲ ἤҠ ±0.05%ᴟ 0.2%ȴ 

C. ҏ ᾌ ȲҠ ὑ ȴ 

D. ṿӣ☼ Єȴ 

E. Ҡ כ Ϥ₤הȲ ӣὑЄЀ ȴ 

  

A. פ ἤ Ȳ ὑ  ’═Ȳ ứ Ӕȴ 

B. Ѭ ắϱ ☼ иᵉ оц ☼ Єȴ 

C. Л ӣὑ ☼Ἠ ☼ד ȴ 

D. ☼ ⇔ Ḗ ȴ 

Ѭה☼ .3  

Ѭה☼ ╥Ϛ Ҡѿ ֮ḟứ☼ һᾼ☼

П ֥ȳᴞṜП Ȳ…ᵓӣϚ ׄ ֯ вП ₤

Ɏ Ɫ , vortexshedderɏȲṿӣצ

☼ ☼ ₤ Ἤ Ӣ ☼ ὍП Ɏ ☼Ӕѩὑפּ

⇔ɏȲѿ ҏ в☼ ☼ П ȴ 

ҫϚѠ Ȳ֯ ϱṼѬῶ Ҡ ὔиⱢ ה

Ѭῶ ІהѬῶȴṼ ᾪ CNS14866-1Ɏ  ᶝȲ

2004ɏПứ Ȳ ѬῶⱢɦᵓӣϚה ᾿ ᾼ ᶧȲ

Ҕ╗ṿӣẓצҠ ᾼ Ɏ ₤Ѭ ɏἨᵓӣ

Ѭ☼ᵂӣ֯ Ԉᾼ Ɏ ⇔₤Ѭ ɏẃ

ɧȷ2012דἬеӁᾼ CNS14866-1Ɏ ᶝȲ2012ɏȲ⁄

װ ІהѬῶ Ϥ Ȳứ ẔⱢɦṼ Ἠ І

цṼ ֥ І Ȳӣѿ ᵐ Ѭц Ѭ

☼ ПѬ ɧȴ 
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ӭ›ṼМ Ӗ CNS14866П Ȳ Ѭ

иⱢ AȳBȳCȳD 4 ᵂⱢ₤ה ᾼ

ȲЛ֝ Ѐ דẔצ ᾼ☼ ⇔ȷ

Ѭ D Ɫ ȲA ᵅȲӭ› ᶝ ҠѬ ₤

МȲה צ Aᴟ C 3 Ѭῶȴҫѿӭ›Ϛ ӣ B

ῶ C ῶѩ Ȳ֯Ѭ ꜜứN<15ɎᵛЀ 40mmѿϯП

Ѭ ɏȲB ῶ QminɎ Њ☼ ɏ=0.02NȲC ῶ

Qmin=0.01NȲᵛ҅ῶ C ῶד B ῶẓצ Њ☼ П

ϩȴ֪ C ῶПᶾ ȳ ד B ῶḆⱢ

ȲẔ ἤד ȴ 

ӭ› вѻ ѬῶӢ иⱢ B ῶц C ІῶȲ

ẔМ B ῶѻ ӣὑӣљЊЀ Ɏ13mmᴟ 40mmɏѬ

ῶ Ȳҫ C Іῶ⁄ֵ ӣὑ 50mmѿϱЄЀ ѬῶȲ

ѿҖѬ ᴖṕȲ ҟⱢḂ ȲБὑ ד2010 иד⇔

Ѐ 50mmѿϱѬῶ Ḕḡ Ҡ ᵅ Ѭ ᾼ C

ῶȲӭ›ЄЀ Ѭῶᶁ C ῶ ᴩ ȷҫү ᴞẃѬ

ῖԌצ еҨɎѿϯᶁ үѬеҨɏӼὑ ∟ѿד2013

50mmѿϱѬῶḂ ӣ ֵ ה C ῶὑ ӣɎ 

їἣ Ȳ2022ɏȴ 

 

2.1.2ȳ Ѭῶứ  

Ṽɦ ѬῶП∂ ӣ ɧׁשṅ Ɏ 

ϢȲ2016ɏׁשṅ╓ҏȲ Ϛ҅ᾼ Ѭῶ ὑ Ȳ҅ד1960

ὑɦ ֣ɧɎOneWayɏ ậ Ȳѻה ѿњ═ ן

ȳṞ ᴟѬῶ ậ ȲἨӦѬῶ ѻ

ᴟ ȲἬ∂ П ậ▐ Ɫɦᴞ ῶṆ ɧ

ɎAutomatic Meter Reading,  AMRɏȴ 

Ϛ҅ᾼ Ѭῶ⁄ẓצɦ ֣ɧ ɎTwo-Way 
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Communicationɏғ Ȳ ϠѬῶ ᴟ ᾼ ֣

ПҵȲ Ḇצч֣ Ἠ ứѬῶ █ṷғ

ᾼ ȲἬ∂ П▐ ⁄ ⱢɦԒ ῶ ∂ ɧ

ɎAdvanced Metering Infrastructure, AMIɏȴ 

AMR AMI Ẓ ֤ ֯ вҵצ ӣᾼ ᾓȲứ ṳ

Л Ȳ█ṷẓצ ֣ ᾼ AMI Ṇ Ь ᵂ AMRȴ

ᶝạ Пᴞ ῶṆ CNS ɎCNS 

14273ɏȲ ӣὑѬȳ ȳӠ ῶȲ ῶꜜ ɎMeter 

Interface Unit, MIUɏБᵶ ֣ ғ ᾼѬ ȲᵀЬѿ

AMRSɎAutomatic Meter Reading Systemɏ ẻПȴ 

ᶾᾼѡדּ ѣ ȲѬῶ ᾼғ ᴟ

ậѬῶ ☼ ȳ ϩȳ ⇔Ȳ ứḆ Ѭῶé

ғ ȴᵀ AMRȳAMIȳSWM Ṇ ϯἬӣᾼѬῶȲѬ

ῶἨῶ ᴟю Ɏצ ȳRFȳWiFiȳ

4GééɏПғ Ȳ צ ғ ПѬῶБҠ Ѭῶȴ 

Ѭῶ Ẕ∟ ᾼ ậ ȳ ȳ ӣ ╥

ד ᾼȲכד ᾎ֢ᴞ ӴṿӣȲἬ ᾼṆכ Л Ɫ

AMRȳAMI Ἠ SWMȲѻ ᾼғ ϯԝҳצ ȸ 

ậῶ  

ậ҅ϢЏᶻ ᵂ , ю ᵒ ȳ ȲḆⱢЛὔᶻṓ

П⅞вῶᾼṏֻ ῶѠ ,ѿ כ ᵅϢЏכӐȳ с

ПӔ ἤȳ Ể ... ȴױғ Ɫ ᴞẃѬṶרּ

Ѭῶᾼῴ ȴ 

ӣѬ  

ὑЄӣѬљȲЛ ɎMonitoringɏḆכ ạ

ɎControlɏẔӣѬ ᾓȲѿ ϱᵛ ӣљȲậ҅

ҟ ᵅᾼ├ ᶻῶɎϢЏᶻῶἨṞה  drive-by 

ậɏȲѿṮѦЛὔ ᾼ Ѭ Ṷȴױғ П Ἐѻ ӦЏ
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ꜜᾼ ᴖẃȴ 

ὢ  

ᵓӣ Ѭῶ  AMR/AMI Ṇ ᾼ נּ ғ Ȳ

ӣљ ᾼ ᴩⱢȲᴖ ᵫ῀ӣљנ ᴩ ȴẂֽ Л

ӣѬҠ Ɫв Ѭȳ ỰᴔϢἨ ῏ֵѡ ӣѬּנ

Ҡ Б ῝ ᾎᴩ ȴױғ ṿ оⅎљὢ ֯ӑẃ

ѿ ᴩȴ 

иέ ӣ 

Ṇ Ἤ ậᾼ Л ϤȲ ϠҠӣὑᵛ ȲἬ

ᾼЄכ Ḇ╥ ᵶ ∕┤ ȲҔᵶӣљӣ

ѬᴩⱢȳѬ ẁ ᾭᾓȳѬῶ ἤ ȳѬῶЀ п ἤ

Ȳ ֥ GISȳMISȳSCADA Ғ иέ∟Ḇצ

Ҡ ȴױғ ⱢᴞẃѬṶ Ѭ ⇔ȳ ȳѬ и

έȳѬῶ Пᵓ ȴ 

ѬῶПᴞ ῶṆ ▐ Ȳ…ӦɦѬ ɧ ד

ПЛ֝ ɦה ῶ ɧԚ֝ Ȳכ ῶ

ᶾ Ɏֽ І ᾿ ȳῶ ╓ӱ ȳ

ɏȲҠ ậѬῶ Ȳṳ

ᶾ Ȳ ᴟ ᴯ╠צἨ ᾼӂүȲ ᴞכ

ғ ȲẔ▐ Ṽ CNS14273 ֽ  2 ἬӱȲṼҖѬ

ὙȲѿ  3 Ẃῶӱȴ 
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 2ȳѬῶᴞ ῶṆ ▐ ӱ  
ẃ ȸCNS14273Ɏ ᶝȲ2017ɏ 

 

 

 3ȳҖѬ ᴞ ῶṆ Ẃ 

 

ҫ Ṽ ῶ ן ᶮהȲҠиⱢ ϚѬῶ

ϚҬ Ю П᾿ ₤Ɏϯ ɏȲἨ῏ֵҬѬ

ῶ ϚҬ Ю ѿᶙכ П М ₤Ɏϯ

ᶻɏȴ ᴞ ῶғ ȲӣѬ ҠᶙכҠ оȲ

῏Ҡᵛ ӣѬᾭᾓȲѿ―цנ ᾭᾓṳ ᴩ

Ḃ ȴ 

 

2.1.3ȳ ᶾ и ӣ 

ᵓӣ ᴩᾬ ▐ М ῀ ӣ

П ȲṼ ҖѬ ṅשᴞᴩׁד2020 ɦ ѬῶPOCכ

Пׁשṅ-ѿ ҖᴞẃѬṶ ⱢẂɧвѝ╓ҏȲ֯ Ѭῶ
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ᾼ ḖМȲ ӐϱҠѿиⱢ 3 Ȳ 1 ╥᾿ Ѭῶ

֫ Ɏ᾿ ẞ Ȳ Њɏȳ 2 ╥

МѬῶ ɎѬῶ ẞGatewayɏȳ 3 ╥ ᶻ∟

ἬצѬῶ ֫ П М ɎGateway Ἤן ẞἬצ

Ѭῶ ẞ Ȳ Єɏȴ 

֯ᾬ ᾼ ᶾ и МȲҠѿ ᾼ ֣ѿ

ц ֣ẃ ᴩ ᾼЄ и Ȳ֯ ֣и

Ɫ ѿц  ȷᴖ֯ ҠѿиⱢᵅ ц

ῴ Пϡиᾎȴ иҏПҔᵶ Ϛ Ɏ 

ɏȷ ϡ Ɏ  ᵅ ɏȷ Ϯ Ɏ

ᵅ ɏȷ ҳ Ɏ ɏ Ɏֽ  

4ɏȲ ᵑ ἤи ֽϯȸ 

 

 

 4ȳ ᶾ П иᵉ  
ẃ ȸ Ѭῶ POCכ Пׁשṅ-ѿ ҖᴞẃѬṶ ⱢẂɎΏғ ϢȲ2020ɏ 

 

Ϛ ȸ   

Ҕᵶ 5Gȳ4Gȳ3G ᶾ Ȳ Ҡ

еṭѿϱȲ Ҡ 300 kbpsᴟ ᴍ MbpsȷẔМ

3GⱢ Ϯ҅ᴩ ᶾ Ɏ3rd generationɏȲ֪ 4Gᶾ ᾼ

ṿӣᴖ Ḕ ḡȲᴟ ד2024 3ѣ 30ѡȲ 3Є ‒ ῏Ω
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Ӂ ὑ 6ѣ 30ѡᶙԓМѦὢ ȴ 

 4Gȸ 

4Gᾼԓ֤╥ ҳ҅ᴩ ᶾ Ɏ4th generationɏȲ╥

3GП∟ᾼἋᴼȲӼⱢӭ›Ɏ2020דɏ ӣ ᾛᾼ

ᶾ Ȳד ὑ 3G ц 5GȲ╥ӭ› ∂ ᶙ ᾼ ᶾ

ȲẔ  ц П ȲҠѿ ẁ ѬῶҔᵶ

ᶻ ֫ ȳ ֫ ӣȴ 

 5Gȸ 

5Gᾼԓ֤╥ Х҅ᴩ ᶾ Ɏ5th generationɏȲ╥

Ϛ҅ᾼᴩ ᶾ ȲϷ╥ 4GᾼἋᴼᶾ Ȳӑẃ Ɫכ

ᾬ ᾼ ∂ ᶾ ȴ5Gẓצ ⇔ȳᵅἋ ȳֵ

П ἤȲ ⇔Ҡẞ 1GbpsȲϯ ѱἨ Є

Ҡ ю ֵ Ȳ ◕∂ ӐЬכ ȴ  

ϡ ȸ  ᵅ  

 LPWAN  

Ѭῶ ѿ֫ ӣѬ⇔ ц Ɫ ḖȲ

ϱἬ ᾼ ṳЛֵȲԛҒϱѬῶᾼиӁ ╥‍

ЄᾼȲ֪֯ױ ᶻꜙᴟ╥֫ ᾼ ȲLPWANɎLow 

Power Wide Area NetworkȲᵅғ ɏᶾ ᴖ ⁫

Ȳ֪Ẕ юȳ  цע ᾼ ἤȲ֯ᾬ

ӣ М ẓ ᾨϩȴLPWAN ᶾ Ҡ еṭ

ᴟ 20еṭȲҬ Є ᾼ Ȳ֪ױ

ᵉ∂כӐȷҫҠ ᴃἨӀ ᵂⱢ ϩẃ ȲḆ╥ѩ

WI-FIц 4G ע ϩȲӼҠע Ϡ ϩᵉ Ȳ

ᾼׄ Ḕ Ḇ ὔȴ 

ӭ›Ӏ ϱ ᾼ LPWANᶾ иᵑ╥ LoRaȳSigfoxế

NB-IoTȲ Ϯ ᶾ ẓ֢צᴞᾼ ȲẔМ LoRa Sigfox

ᶾ ẓצ  ȳᵅғ ᾼ ȲҠἋ  ᴃ ỄȲᶮ
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Єכ ᾼ ȷẔװȲẒ῏ṿӣᵍ ◕ȲЛ

ҵҀҏ ӣȲҠ ע ӐȲѹӦὑכ І ѱ ᶾ

ᾼּט ȲẒ ᶾ ᾼ ӐЛכ ᵅȴ 

 LoRaWAN 

╥Ӧ֢ Ԛ֝ ᾼ Ȳ ẁ Ὅהᶾ

ȲҬ ậ в Ȳ ᵑ ӣȴLoRaֻѩЊ₤

ᾼṂϢ Ȳ Ҡ 20еṭȲҬ ᶾ Ȳ

ᴞᴩ▐ ȲᴞӦ⇔Ḇ ȴᴕ ϱ ᾼ ἤȲ

ӭ›ҖѬ ӣ LoRaᶾ ṳ‍ᵂⱢ ṿӣɎ֫

ɏȲᴖ╥ᵂⱢ ᶻᾼњ◕Ȳᵓӣ LoRaᶾ   ᾼ

ἤȲ Л֝ Є ᾼ ѬῶȲѿ ᴟ█Ϛ

ɎGatewayɏ∟Ȳԛѿ 4GἨẔ҃ᶾ ֫ ẞ ȲҠצ

ᵅכӐȴ 

 Sigfox 

Sigfox╥Ӧᾎ еҨᴞᴩ ᾼᶾ Ȳ ї ᾼ

ếӁ∂Ȳṳ֯ԓ ᴩ ֮ Ȳӭ›Б ֝ ֯

36 ṿӣҠ ᾼ ế ȴѿ ₤ẃ ȲSigfox╥

ѿԓ Ɫ ӭ ȲЛ ֮ᾼ ȲҠ ẁṿӣ

ᾼצ╠῏ ᵉ ц ὢ ȲᵀӂүѠ ᶙ ȲЛ ҵ

Ӂ∂ Ȳ Ҡѿ ᴩ ᶻ ᾿ ѿᵅ ᾼ ᴩ

֫ Ȳѩֽ֯ Б ӣᾼSigfoxȲѣ ᵅҬ 2

аɎṼ ᴖứɏȴ 

Sigfoxᾼ Ҡ 50еṭȲ╥ 3 ᶾ М

ᾼȴЛ Ɫ ẞᵅғ ᾼӭ ȲLoRaế Sigfoxᾼḕѡ

װ צ ạȲϚщ Мᾼ − Ȳ ֥ ֯ḥצ

ᵛ Ḗᾼ ȲѩֽḕѡỆứ֫ ᾼ ȲҠ

⇔ȳPM2.5 ứ Ȳ Ӧ  ȳюװ

ᾼ ₤ Ȳᶮכ Є ᾼᾬ ӣȴ  
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 NB-IoT 

╥Ӧ 3GPPɎ3rd Generation  Partnership  Projectɏ Ἤ

ạứᾼᶾ Ȳṿӣ ᾼ GSMế LTE ◕Ȳ ᵛ NB-IoT

Ӈ Ӧ ‒ ϯ ◕ Ȳṿӣ῏Ҭ ‒ ῏

Ἠ ϮѠ҅ ậ ᶾ ế ◕ȲИ ṿӣד ὢ ȴ

NB-IoT ╥֪ⱢӦ צ ‒ ῏ ҏᾼᶾ ȲЛ Ӂ

∂ ȲҬ Ḇ Ȳ ṿӣ ᾼצ 4G ‒ ֮үếד

ȷҫϚѠ Ȳ ӣ ‒ ᾼ Ȳ֯ ₇ ế

ׄԓἤ צ ⇔ᾼ’ ȴ 

 Cat-M1 

ṿӣ ᾼצ LTE ᴩ ᵂȲᵀ╥Л֝ὑ  NB-IoT

ɎNB-IoT ṿӣӑṿӣᾼ Ἠ ᴯὑ’ Мᾼ ᴩ

ᵂɏȲCat-M1֯ ӣὑ ӣМᾼ֝ד LTE в ᴩ

ЏᵂȴẔ ПϚ╥һẓצ Ϛ Њ ֣ҫϚ Њ

П й ᾼ ϩȲ ṿ Ҡѿ֯ ӣМṿӣ ᶾ

ɎⱢ Ѭῶ…ỆứהȲỮ Ϛױ ɏȷᴖNB-IoTЛб

Ϛ Њ й ᴟҫϚ Њ Ȳ֪ױҬ ӣ

ὑỆứ ӣȲᵛ ὑ Њ ᾼ вᾼ ӣȴ

Ӧὑ Cat-M1ᶾ 3Gế 4Gᴩ Ԛ׀Ȳ֪ױẓצ

ᴩ ᾼἬׄצԓế Ṃғ ᾼ ȲẂֽќ═ӣљṝԌ

’ ἤȲ Ȳ ἤȲ ᶙ ἤѿц

ứᾼғ ȴ 

Ϯ ȸ ᵅ  

bluetoothɎ ѲɏȳZigBeeȸ֯Ẕ҃ ᶾ Ȳ 

bluetoothɎ ѲɏȳZigBee נ ҏᾼ ӣБ ֢֯

ᴞ֥ ᾼ М ẞ Ȳ֪Ɫ ц ю ᾼ

ἤȲֵӣὑ Ϣ ᾼ ӣȴ 
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ҳ ȸ  

WI-FIȸ ӣὑЄ ᾼ Ȳѩֽ Ἠ῏

AR/VR Ȳ֝ Ϸ╥Ϛ ᾼ Ȳ Є

ⱢẔ ȴ 

 

2.2ȳ вҵ Ѭῶ  

רּ נ Ѭῶѿ ḟᶻῶϢϩ ẁѬ

Ȳ ᴞ ҵȲḆצ иέғ Ȳצ ᵅ

Ѭ ȷӦ 2018 ד MarketsandMarketsTM еҨᾼԓ

ѬῶӀ иέ ȲẞϠ 2020 דԓ ῶ ᴞ ῶӀ

ᾼᴾѩȲ ѿҖּר ☺ ֵȲиᵑּפᴾԓ Ӏ ᾼ 2/3 

ц 1/4Ȳ֥ ᴾԓפּ ϟכȲ  5Ἤӱȴᴖ еҨ 2022

ד 12ѣ Ӂᾼ ᵫȲ ᴟד2022 ד2027 ȲṸы֮

Ɫԓכ ѬӀכ  ᶶᾼ֮ ȲẔװ╥Җּרế ☺ȴ 

 

 

 5 ȳ Ѭῶ  
ẃ ȸ Ѭῶ POCכ Пׁשṅ-ѿ ҖᴞẃѬṶ ⱢẂɎΏғ ϢȲ2020ɏ 

 



 

16 

 

2.2.1ȳ רּ ᶮ 

Җּר  

 Ғא  Ѝ Ṗ Ѭ ᾭᾓ 

Ғא  Ѝ ɎSan Francisco Bay AreaɏӦ 26 Ѭе

Ҩ֢ᴞὢ ֮ӣљȲ ṷѬеҨ ɦכ ɧ

BAWSCAɎBay Area Water Supply & Conservation Agencyɏ

Ɏ  6 ἬӱɏȲ כ Ҭ ẁӣљ Ѭȳ ᵂ

ȳᶻῶן цⅎљὢ Ȳᴖ Ѭ ц Ѭ ȲẔᴞẃѬ

ϚӦ  ЍеӣṶ SFPUCɎSan Francisco Public Utilities 

CommissionɏӦὧ Ѝ ᾼѬ ѿЄ₤ Ѭ ᴟ Ȳ

ṳᾘ ѿЄῶ᷅ BWSCAכ ȲҫӼצᴯὑ  Ѝ

Ӏ᾿ ὢ ᾼ цӣљȴSFPUCᾼẁѬ ԓ ϢЀ

270 Ȳ  ЍӀ⁄צ 17 ӣљȲỰӖּפ 87 Ϣȴ 

 Ѝ ᾼ⁮ѠϷצ ֵѬеҨ ɦṖכ ɧ

ɎValley WaterɏȲẔМ ᵌἮἮȳ ᴫⱢ ЄᾼѬе

ҨȲϢЀϷѩ ֵȲ  7 ἬӱȲӦὑẒ ἒױ⁮Җד

Ȳ֪ױỰὑМ ᾼ 9 ѬеҨ―֝ ҒϤẒ ȴ 

 

 

 6ȳ  Ѝ BAWSCAѬеҨиӁ  
ẃ ȸ Ѭῶ POCכ Пׁשṅ-ѿ ҖᴞẃѬṶ ⱢẂɎΏғ ϢȲ2020ɏ 
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 7ȳṖ Ѭ Valley Water ѬеҨиӁ  
ẃ ȸ Ѭῶ POCכ Пׁשṅ-ѿ ҖᴞẃѬṶ ⱢẂɎΏғ ϢȲ2020ɏ 

 

ד2019 BAWSCA ᾼЏᵂЊ ỗ еҨ ▲Ϡ

BAWSCAц Valley Water כ ȲԚ צ 29 ѬеҨȲи

έ Ѭῶᾼ ӣ ᾓȲṳ כ ӑẃ ֥ᵂ

ᾼכᾎȴ 

Ӧῶ 1 ᾼ ῶҠכẞȲẒ ᾼכ Б ᾛṿӣ

ᴞ ῶᶾ ȲẔМ ҙѬῶ Ệứ њ

═ἨṞ ῶᾼѬеҨȲиᵑⱢ 11 4 Ȳ Ϛצ

њ═ ῶ Ȳ ẓצ ᾼ ӱ Ȳ ѿ

ậῶ ⇔ ɎTouch Pad ῶᶾ ɏϷᴾϠ 4 Ȳᵀ╥ ҙ

ӣ ᾼϢЏᶻῶЬצ 10 ѬеҨȴ 

Є ϱẃכȲBAWSCA ӣ Ѭῶᾼѩ ὑ

⁮ ᾼ Valley Water ȴᴖ BAWSCA Ḇצ 3 ѬеҨ

Б ԓ с Ɫ 100%ׄ ѬῶȲẔМצ 1 ѬеҨ

Єӣљԓ ѬῶȲᴰ׃ Ϸׄ Ϡ 3 ȷѩẂכ ю

ᾼⱢ ᴫȲ צ 1%Ѭῶׄ ѬῶɎ ᴫϷ֝ ҒϤ
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Ϡ Valley Water ɏɎ  8ɏȴ цṖ Ȳ צ

7%ѬеҨ ѬῶЛ ȲẔ צ93% Ȳ  9Ɫ

⇔ ᾼכ Ȳ37%Б ׄ ѬῶȲ38%Ӕ֯ Ἠ

ПМȲ֪֯ױ в ѬῶЛᵀБ ḔȲᴖ

ѹӑẃӀ ᾼכ  ϫиҠ ȴ 

ᵛ― ᾼכ ҉ ∕ȲᵀЬצЄ иכ

ⱢѿѬеҨв ᾼ Ɫ ȲҔᵶ 31% юṜ

ȳ43%Л ứ ȳ44%ᾼѬеҨ ю Ӊ Ṇ

ᾼ῀ Ȳҫ 53%ѥ ᴩ ᾼϢϩ ϢИȲ֪ױҠṓȲᵀ

Ӑװ ▲Ьצ цԚ֝ᾼ╚ ȴ 

 

ῶ 1ȳ BAWSCA Ṗ Valley Water כ ῶᶾ ПѩẂ 

 
ẃ ȸ( ) Ѭῶ POCכ Пׁשṅ-ѿ ҖᴞẃѬṶ ⱢẂɎΏғ ϢȲ2020ɏ 

 

 

 

 8ȳ BAWSCA כ ṿӣ ѬῶПѩẂ ֣ 
ẃ ȸ Ѭῶ POCכ Пׁשṅ-ѿ ҖᴞẃѬṶ ⱢẂɎΏғ ϢȲ2020ɏ 
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 9ȳ BAWSCA Ṗ Valley Water כ Ԛ֝ ֥ᵂ  
ẃ ȸ Ѭῶ POCכ Пׁשṅ-ѿ ҖᴞẃѬṶ ⱢẂɎΏғ ϢȲ2020ɏ 

 

  Ѝ ᾼכғ  

 ЍеӣṶ SFPUCɎ San Francisco Public 

Utilitiesɏ ᴞ ῶ Automated Water MetersȲṿӣ Ệ

ứ Ṇ Ϡ AclaraỆứ AMISTAR®Ṇ Ɏ Aclara 

Fixed Network AMI STAR®  System,ɏȲẔМѬῶ ӣӔᴯ

ɎPostive Displacementɏה ₤ ῶȲῶ в∂

ҏ Ȳҏ Ѭῶ а MTUɎMeter Transmission 

Unitsɏד ᴖכⱢ ѬῶɎ  10ҿϱцҿϯɏȷ Ѭ

ῶ ḕЊ ן Ѭῶ Ȳṳὑḕ 6 Њ RFɎRadio 

frequencyɏ Ȳ ẞ а DCU

ɎData Collector Unitsɏן Ȳ  ЍԓӀԚצ 81 ן

ᴯὑ SFPUC ╟ѿцӀצ ế⅞ ϱȲṳ Ѭῶ

ẞ SF WaterȲPowerế Sewerᾼ AWMP МȲ

SFPUC Ṇ ṿӣ ẃ ӣѬ ṳ ᵂ ȷױҵ

SFPUCὑ ד2014 5ѣ ɦMy AccountɧȲӣљҠ

Ю ᴟṆ ӂү▲ ӣѬ ȴӭ›  Ѝᾼ178,000 ӣљ
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Мᾼ ѾἬצѬῶ צ Ѭῶ аȴ 

 

  
 

  

 10ȳ  Ѝ SFPUCᾼ ₤ѬῶȳMTUȳ ֥ὑῶ  
ẃ ȸ Ѭῶ POCכ Пׁשṅ-ѿ ҖᴞẃѬṶ ⱢẂɎΏғ ϢȲ2020ɏ 

 

 Ѝ SFPUCᾼ AWMP ɎAutomated Water Meter 

Programɏ ὑ ד2006 10ѣȲ ԒṼ Ḗ ҏῴḔ Ḗ

∂ ɎRequest for PropoalȲRFPɏȲеᵫ∟ Ϥ ṅשׁ

ứȲԛ ѿ Ɫ 2 ◕ RFPȴϱ еᵫậ

ᾼὢ ∂ П∟Ȳ ᴩҙדᾼ ᴷ ứ ᵓצ

ȲSFPUCὑ ᷅ד2009 פּ ᶧȲҙד∟ḟ Ȳ

Ṷ ứ∟Ȳ Aclaraὑ ד2010 ᴩ 1.1 ҬѬῶ

ᾼ ᵂɎPilot PhaseɏȲ ’ DCUȳMTUȳ ӂүȳ╟Џ

ᵂ Ȳ כᶙד2011 Ϛ ◕ 5.8 ҬȲ2013

כᶙד ϡ ◕ 17.2 ҬȲ2015ד ᶠן∟ 17.8

ҬȲ ὑ ד 3 ѣ Ѭῶȳ ȳ∟ ӂү ӻ е

ӣṶ ȴ 
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Ӧ ứẒ ◕ RFPȲ ỞϠ  ҙᾼЏᵂȲד8

 11ȲӦỗҵ ᷂Ἤצ 17.8 ῶȲḡ Ɫ ᾼ

Ѭῶȳậ҅ϢЏ ῶȲṆ ḕЊ נּ Ϛ ȳḕ

щ֫ Ϛװȴ ӣᾼ ᴩ Ɫה ҔȲAclaraⱢ Ҕ

Ȳ ц ӂүⱢן Aclaraᾼ ₇ȲиҔ ElsterⱢ

Ѭῶẁ Ȳ כ ϷҔᵶѬῶׄ Џ ȲЛӦ ЏὊ

ȴ 

 

 

 11ȳ  Ѝ SFPUCᾼ Ѭῶ ᴩṭ  
ẃ ȸ Ѭῶ POCכ Пׁשṅ-ѿ ҖᴞẃѬṶ ⱢẂɎΏғ ϢȲ2020ɏ 

 

SFPUCᾼẁѬ Ҕᵶ ц  ЍӀȲԓ ϢЀ

270 Ȳ  ЍӀᾼ 17 ӣљּפ 87 ϢⱢ SFPUC᾿ ὢ

ᾼ Ɏ Ɫ Retail SaleɏȲϷ╥ׄ Ѭῶᾼ ȲẔ

SFPUCҬ Ѭ ֮ѬеҨɎBulk SaleɏȲӦ

BAWSCA 26 ѬеҨ֢ᴞὢ ֮ӣљȲᵀ SFPUCṳ

ӑҒϤ BAWSCAȲᴖ╥ᴞА ȴSFPUCᾼ ҔᵶϠϱ

ϯѬ ȳẁ ϮЄ ӭȲ֪ױ Ӑװ Ѭῶᾼ∂ Ȳӑ

ẃ ῶᾼᴞ ῶϷҠᵓӣ Ϛ Ệứ ֫ Ȳֽ  

12ἬӱȲЛӇԛҫ∂Ϛ Ṇ Ȳ Ѭכ ῶ ֥Ԛӣ
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Ṇ ᾼӭ Ȳעϯ ῶϢЏᶻῶ ȴ 

 

 

 12ȳ  Ѝ SFPUCᴞ∂ Fixed NetworkӑẃҠן ᴞ Ѭ ῶ 
ẃ ȸ Ѭῶ POCכ Пׁשṅ-ѿ ҖᴞẃѬṶ ⱢẂɎΏғ ϢȲ2020ɏ 

 

DCU ⱢỆứ ПϚɎֽ  13ɏȲDCU Ẓצ

щ ȲẔМ 1 ╥ѿ 467MHz ѬῶMTUן ẃᾼ Ȳ

ҫ щ ѿ 462MHz Ӂ ֝Ḕ Ѭῶ MTUȲѿ ’

ḕ Ѭῶᾼ ӔȴѬῶ ן ᶙכ∟ȲDCU

SIMқѿ 840MHz ◕ ‒ ῏ ֮үȲԛӦ

‒ ῏ѿ ⅔Ҕ Ϥ SFPUC╓ứṆ

ɎHead-endɏᾼ IP֮ᵿȲᶙכ ȴӦὑ  Ѝ−

ᾌ Ϣ ᾼ Ȳ ᶁ ṩ ỗ

ɎFCCɏ ҠȲ ᾌᾼ −ᵅȲᵀ SFPUCЬỗ

ῶ MTUȳ М DCUȲ ᾌ ᵅȲ Ϣ

Ȳ  14ἬӱȲЛᵀ ᵅὑFCCᾼ Ȳ

Ẕ҃ ṓ ȳњ ѩ Ȳ ᾌ ⇔Ϸ ᵅὑ ṷ

Ȳׄԓ ȴ 
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ҵȲӣљҠױ ϱỪ Ϥ My Account▲ ᴞАѬῶᾼ

⇔ Ȳϯ ḕЊ ȳḕщȳḕѣᾼӣѬ ᵫȲ▲כӣѬ ᾓ

ṳ ╥ᵡצ ѬȲSFPUCΩ ₇ɦ Ѭ╓⁮ɧ ӣљᴞ

ѻ ȳ ӣ Ѭῶ᷿ ᾼѠה− ҖѬ ᾼɦѬ

ɧȴ 

 

 

 13ȳ  Ѝ SFPUCᾼ DCU ן  
ẃ ȸ Ѭῶ POCכ Пׁשṅ-ѿ ҖᴞẃѬṶ ⱢẂɎΏғ ϢȲ2020ɏ 

 

 

 14ȳSFPUCỗ MTUц DCUᾼ ᾌ ⇔ Ɏ ᴥɏ 
ẃ ȸ Ѭῶ POCכ Пׁשṅ-ѿ ҖᴞẃѬṶ ⱢẂɎΏғ ϢȲ2020ɏ 
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Ғ Є  

Ғ ЄᴞẃѬ ậᴞὑ֮ϯѬȲѿц ᾜếᾈ☼ ֮ῶ

ѬȲẔẁѬὢ ӦӀ╜Ἀ ẁȲѬ ӦӀ╜ἈןậȲἨ῏Ҡ

֣ỗ еҨ Ȳ֪ Ựᴰᾼ₨ӀȲ ѠהҠ Л֝ȴṼ

IWA 2022 ד еӁ ȲҒ ЄӂᶁѬ ⇔ḕפּ 63.16а

Ɏѿ љԓדṿӣ 200 ⇔ѬПѬ Ɫѩ ȲỂ Ȳ

2023ɏȲẔ Ὑֽϯȴ 

 Ғ Є Ѭῶ ᴩῺᾓ 

Ӵὑכ 1998 ᾼɦҒד ЄϱϯѬ ѩיּ ɧ

Ɏ National Water and Wastewater Benchmarking Initiative 

NetworkȲNWWBIɏԚצ 55 Ӏ╜Ѭ еҨ ẔМȲכ

ԓҒ ЄȲҠ вᾼѬ Ϡצ Ϛᾼ ╓יּ Ȳ

Фד ȳѩ ȴ2018דᴦᵄ ɎAlbertaɏᾼқҒᵓӀע

ɎCalgaryɏỗ еҨ ᴩԓ Ѭῶ ᶾ ᾼѩ Ȳ―

ṿӣϠ NWWBI ᾼ KPI ᴩиέȲ ӭҔᵶѬῶᶮ

ȳׄה ѠהȳѬ ȳӣѬ ȳѬῶ ȴ 

Ғ Є ֵѬ еҨБ ṿӣᴞ ῶȲ Walk-by

ц Drive-byᾼѠןה Ȳצ иѬ Б ᴞᴩ∂ Fixed 

Network Ȳ ᵍϢЏᾼ Ѭῶᴞ ן

Ɏ  15ɏȲᵀ ֵѬ еҨ֪ѥ   ᾎԓ с ȴ 

Єּ֯פ 1950̡ ȲҒ҅ד1960 Є ϚᾌѬῶс ȲБ

Є иϢЏ᾿ ɎDirect ReadɏѬῶсה Ɫ ҏ

ῶȲϷצϚṷҒ ӱ ɎTouchpadɏȲ

ӱ ậ ῶ Ȳ Ϛᾌḡ ᴞ ῶᶾ

Ở ȲᵀЬ ϢЏ ῶ ѿ Walk-by Ἠ Drive-by

ậ ȴҒ Єᾼ Ѭῶ צȲᵀṤЭЬנ− ֵ

ѬеҨ ῶ ц ᵅȲ ┬Ѐ ȴϷצѬеҨ

∂ ạׄ ѬῶȲᵀ╠צ∂ᾬ ӣᶳ ׄ Ѭῶᾼ╜ Ȳ
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ṳ Ω Ṏ ӣѬȲפּ ᴩԓ ῶ ᵅӖ ӣѬ

ȴ 

Ғ Є Ɫ Ѭῶ ϠЛӣϢЏ ן Ȳ

ӐȲכϢϩע Ѭῶ Ệứ ᴞ ֫ Ȳ

Л╥ᵛ ᾎӣὑ SCADA ạȲᵀ ӣἤ− ȴ

ϱᾼ ӣҔᵶȸ 

A. Ѭ ᾼ ᴷɎ ֫ ȲҠḕщ ӣљᴩ

ⱢᾼḂ ɏ 

B. נ в ѬɎנ ᴞ ῶἨϢЏ ῶȲ ѣ

∟И Ѭɏ 

C. ӣљὢ ᾼс Ɏ Ѭᵫ ȳ▲ ҭӣ ӣљכṓ

Ȳᴞᶺ ɏ 

D. ẁ҃Ṇ Ю Ɏ ẁ SCADAȲ ֥ иέ

Ѭɏ 

қҒᵓӀỗ ᾼ еҨ Ẫ NWWBI ἬצѬ

Ȳ צ∟ 10 еҨ֫ ▲Ȳ ᾎ ▲ȲᵀЬҠϚ

Ғ Єᴞ ῶᾼ ᾓȴ 10 ѬеҨ ὑМЊ₤Ѭ Ȳ

Ѭῶ Ɫ 1.4 Ҭʲ34.5 ҬЛ ȲӦὑҒ Є ֵѬе

Ҩṳ‍ԓ ῶȲᴖѹЛׄ иῶȲ ѿ Җ᾿ ῶц

ῶᾼ 31 Ҭדѩ ȲӐװ ẪᾼѬеҨ Є иѩ

ҖѬ ЊᾼֵȴӦ  15Ȳ ӱҒ ЄѬ ֯ᴞ ῶ ӣᾼ

ѬῶӐ ȳ ҏ ȳ ῶṆ ȳѬῶ 4 ֣ѩẂȴ 
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 15ȳҒ Є NWWBIѬ еҨ ᾼ Ѭῶ ▲ Ὠ 
ẃ ȸ Ѭῶ POCכ Пׁשṅ-ѿ ҖᴞẃѬṶ ⱢẂɎΏғ ϢȲ2020ɏ 

 

Ғ Єᾼῶ Ь╥Җּר ᴩᾼ PD Ɏה Postive 

DisplacementȲӔᴯ ɏȲה ậ NSF61 П

₤Ѭῶᴾѩ 99.6%ȲC ἤ ȲᴖѹЛ

ҖѬ ṿӣП ⇔₤ֵ ѬῶɎBה ῶɏצЊ☼

Л ȳѬῶᴞṛᾼ ȴױҵȲҒ Є ỞצϚṷ ῶ ӣ

ЊῶȲֽה ItronἨ SensusᾼϚ ₤ ӖӣῶȲҬ

ῶȲ Ҡ в SIM қ֫ ȲЛӣ ҵᵉ∂Ệứ

ᾼ М ȳן Ȳ ╥ṛ֯ NaaSɎNetwork as a 

Serviceɏᾼ ☼ϱȴ 

иȲҒ Єצ 48% ӣ ᾼ MIUɎMeter 

Interface Unitɏ Ѭῶן כ ᴯ ҏȲẔװⱢ ᾼ

ѩ ҏ ȲᴾѩⱢ 29%Ȳѿц ᾼ ҏɎ
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ӱ TouchpadȲ ậɏȲᴾѩⱢ 17%Ȳ Ḇצ

ᾼ ѬῶᴾϠ 5%Ȳ Л֝ Є ₇ȲҠ ֪Ғ

ЄМЊ₤Ѭ еҨᾼ ἤЛֵȲҬ ắӀ ѻ☼ ₇ṳ

ׄ ȴӭ›ЄֵЬ╥ ậ ῶ ҏȳ ᴩῶ

ɎEdge ComputintɏȳM-Bus Ɫѻȴ 

ῶṆ ϱȲ ֵᾼЬ╥ Ṇ ᾼϢЏᶻ ȲᴾϠ 52%

ᾼῶ ȲẔװ╥ ₤ᴞ ῶṆ ɎҔᵶ Walk-byȳDrive-

byȳTouchpad ᶾ ɏȲᴾѩⱢ 45%Ȳ ∟И╥ԓᴞ

Ệứ ֫ ᾼ ѬῶṆ Ȳ ᴾ 3%ȴᵀҒ Є֢Ѭ

еҨῺϫד ֯ ԓ ῶ Ȳ Є ᵗ

Ѭפּ ᾼ Ϥᴩ Ȳ֪ױ ῶ Ȳӑ

ẃс ѬῶᾼѩẂ ẃ ȴ 

ὑѬῶ Ȳ ᵫМṳḥצ цҒ Єצ ᴿ ᾼ

ɦᾎứ⇔ ɧӢ ›ậ ה₤ ȳ › ứѬῶ

⇔ȳṿӣМ╜ἈἼ ▲ ứȲ֪ױѬῶ ֥

╜ἈἨѬеҨ ᾼ ȷᴖѹҖּר☺ᾼѬῶ ṿӣϫ

Лḡדֵ Ȳḥצᾎứṿӣד Ȳ ╥ѬеҨ ⱢѬῶ

ȲןϤ юẞϚứ ⇔И ῶȲЄ иᾼѬῶЛ

ӻ ׄ ȲᵀצṷѬеҨᴞА ứϠ ᾼạ

⇔Ȳ ’Ѭῶᾼ₇ ȴ 

 Ṹᵄ ɎAbbotsfordɏ  

Җּרᾼᴞ ῶ כ₇ ѹ −ֵȲҔᵶᴞ ῶṆ

ԝᾼ Handheld deviceɎwalk-byɏɎ  16ɏȲVehicle units

Ɏdrive-byɏἨ῏ ѬῶṆԝᾼỆứ ѿ RFן ᴞ ֫

ᾼ▐ ȴѬеҨ ᴷ ₤цכӐ∟╚ Ȳ

ֵЊ₤ᾼѬеҨꜙᴟ ᾿ и ׄ ȴ 

ѩṸעᾼṸᵄ ӀȲὑ ד1995 Б ԓ

ῶȲᵀ ӀѬеҨ֝ ẁ Ὼᾼᴏ ɎMissionɏ֮ Ȳ
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ᴖ и ῶȲᴖѹḥ┬ῶ ȲẞϠ 2006̡ Ѭד2007

ᾼҏѬ Б ếȲ ѾЛ Ṝ׆ ӣѬȲ Ϡ ‚

ᴏ ֮ ӣѬПҵȲṸᵄפּ ḟứԓ с Ɫ

ѬῶȲ ᵅ Ѭ ю׆ ◕ Ѭ ȴ 

Ṹᵄד2011 ӀⱢ ẞ Ѭ ᾼᶾ ᵅ

ѬȲṳ юṆ ҏѬ ПӭᾼȲ֪ױȲӦ ῶс Ɫ

ѬῶȲḂѿỆứ Ṇ ֫ ȲӐװс ṿӣᾼ Ѭ

ῶṆ ȲӦ ϮѠἭҔ ITRON ׄ Ȳṳ ֥ẞ

ѬеҨצ╠ Ṇ МȲ ṓѬῶᶮֽה  17Ἤӱȴ 

 

 

 16ȳṿӣWalk-byғ ậMIU ᾼן  
ẃ ȸ Ѭῶ POCכ Пׁשṅ-ѿ ҖᴞẃѬṶ ⱢẂɎΏғ ϢȲ2020ɏ 

 

 

 17ȳҒ Є רּ ṓᾼѬῶᶮהȲ ֵѬῶ  Ϡ Ѭῶғ  
ẃ ȸ Ѭῶ POCכ Пׁשṅ-ѿ ҖᴞẃѬṶ ⱢẂɎΏғ ϢȲ2020ɏ 

 

с Ɫ ѬῶП∟ȲṸᵄ ӀӦ ҟḕד 1
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Ȳװ ḕכ 2 ѣ ȲḆעϯϠᶻῶϢϩȴҫ Ѭ

ῶᾼ ӣиέȲḕד 3Ͼẞ6ϾԈӖפּ в Ѭ ԈȲ

Ἤעϯᾼ Ѭצ ᵅ ׆ ☼ ȴ2018דṸᵄ Ӏ

WaterWiseᾼ WebϤЀ Ȳ ẁӖ ᾿ ▲ ӣѬᾭᾓ

Ѭ ᾼ ὨȲWaterWise ӣљᴞᴩ ứ Ȳ צ

Ѭ Ӣ ῀ӣљȴ 

ҵȲṸᵄױ ӀὑỪ еᵫὑ 2023 5 ד ѣ Ѭ

ῶḆ  ɎAdvanced Metering Infrastructure Replacement 

ProgramɏȲ ỰӖḆֻ֮ ҃ ᾼӣѬ ȴ ӦӀ╜

Ἀ ᾼׄ ἭҔ  MetercorеҨ ᴩȲṳӦ ׄ

ὑ 10 ѣׄ вȲⱢԓӀѬῶ Ḇ ѬῶЮ а 

ɎMIUɏȳщ ế ІȲṳ ѦWaterWise ϤЀ ṿӣȴ 

 

 ֵ ֵӀɎTorontoɏᾼ  

ֵ ֵӀ с Ɫ ѬῶП∟ȲѬеҨ Ϡע

ϢЏ ῶ ӣП פּדӐȲḕכ פּ 5 ᴍ Ғ ȷֵ

ֵḆ ѬῶṆ ẁӣљɦῺᵛ ɧɎNear Real-

timeɏᾼӣѬ כ Ȳ ӣљᴞѻ ȴ 

ֵ ֵс Ѭῶᾼ Ȳṳ‍ Ệứ ᷾ Ḃ

ṏȲᴖ╥ԓ Ȳ Ғ 9%ᾼѬ ќҀậ с

Ѭῶ Ȳ ӀᾼѬ ṳ Ӑ Ȳԓ ╥ Ȳ

┬ӣљ ṿӣᾼѬ Ȳӣֵю ֵюȲ֪ױ Ӏ

ȳ ȳ Ӑќҏ ȲꞋҠч╣ẞѬ ϱɎΏғ

ϢȲ2020ɏȴ 

ֵ ֵӀὑ 2010̡ ד2015 ȲῧϠ כИᶙד6 Ѭῶ

с ȲẔ ᵂѠהȲṼֵ ֵӀỪ еᵫɎ2024ɏȲ Њᾼ

ᴰ׃ӣљḕщ 4 Ѭῶװ ȲҫӣѬ ЄᾼЄӣљ ḕ

Њ װ1 ȴѬῶ аḕװ הּ Ɫ 0.25פּ
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Ɏ Ɫ450-470MHzɏȲϚӎ Ȳ ᶙԓ

ȴЛ ֵ ֵӀӭ›Ϸ Ѭῶ а ɎMTUɏ֪╝

ᾎ П ᶮȲᵀ֪ ӣ ῶȲ֪ױЬ ═

Ȳ Ӏῶӱᴞ 2024 6 ד ѣ ȲMTU נҷ ᾼӣљ

ⱢṼ ҭӣѬ ᴩᴷ Ȳӣљ ẞן ῀

ҵȲҫӀ╜ἈӼ’ ẃ MTUḆ ṳ ∟Ȳ

Ṽ ᴩ ȲӣљЛ ןֵ ȴⱢ֪ ױ Ȳֵ

ֵӀБ֯ Ғ ᴩMTUḡ Ȳѹӣљ ќ ӣɎֵ

ֵӀ╜ἈỪ Ȳ2024ɏȴ 

ҵȲ█ṷᴰљ֪Ɫױ ї Ѭῶᾼ ᾌ צ

Ȳᶼἴс Ɫ ѬῶȲӀ╜Ἀ֪ױӦ  ҏ Ω

ѬῶᾼׄԓȲṳ ֮ ᾌ ⇔Ȳ Ὑ ȷ

ד2016 ҏɦMyWaterTorontoɧϤЀ Ȳ ӣљ ѿ▲

ѡ ӣѬȳϠ ӣѬ ἤȲֽצ Ѭ ӱϷ Ӵẘ Ȳ

ЄӖ ᾼΊứȴ 

 

 

Ӧ ЂѬ еҨɎThames Water Utilities Ltd.Ȳ

Thames Waterɏ ẁѬȲ еҨ╥ ЄᾼẁѬếᴆ

Ѭ ὢ еҨȲ֯ ế ЂᾈṖ֮ צ 1,600 ӣ

љȷ еҨ 6 ѣ Ȳḕеװ1 ᴞẃѬן Ɫ 191.45

―ЂȲּפⱢ 77а Ɏ ҵҫןỆứ ӣḕד 29.14 

Ȳּ1,173פа ɏɎ2024ɏȷṼ ᶝỪ Ɏ2023ɏе

Ӂ ӱȲ ᶝ ὑנ ד2016 Ở ӣљ ѬῶɎ  

18ɏȲ ҵȲ2021 ד ὑ ṭ ₉ ᴏ

ɎHaslemereɏцὒ ḧ≈ ɎWandsworthɏ ֮ ᴰ׃

ȲṤ ד2023 12ѣѦȲ ᶝБὑẁѬ ׄ 100

Ҭ ѬῶȲṳ ὑ ֯ד2024 ЂᾈṖế ԛׄ  
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78,000 ѬῶȲẔМ 45,000 ׄ ὑ ЂᾈṖ֮

Ȳҫ 33,000 ⁄╥ׄ ὑ ֮ ȲṼ еҨ 2024 ESG

ᵫȲ2024ד 3ѣἉѦԚᶙׄכ 1,039,913Ҭ Ѭῶȴ 

 

 18ȳ ЂѬ ᶝṿӣ Ѭῶᶮה 
ẃ ȸGetting data from Thames Water meters guidanceɎThames Waters website,2023ɏ 

 

2.2.2ȳṸ☺ ᶮ 

Ṹы֮ Ὼ ֽѡӐȳ ȳ Ғịȳ ⁮ȳ

ȳ √ ȳМ ֮ᶁצ ᴩ Ѭῶ Ȳѿ Ὼ֮

ᶮȲ ֽϯῶȴ 

 

ῶ 2ȳὧṸ ῺЄ ӀᴞẃѬṶ ᾓ 

֮  2022ӂᶁѬ

Ɏ ɏ 

ӣљ  Ở Бׄ  ᶮ 

ҖṺ 17.77 а 550 430 ד2018  Ҭ 

jḕדᴷ 100 Ҭȴ

1љ 1ῶ―ὑ ֥ᴰ

ᾬ׃ ȲⱢ ∂ ֥

Њ ╜ ȴ 

k ᴟ ד2024 3ѣȷ

ד2025 ԓכ ȴ 

Ғị 40.00а 160 30 ד2016  Ҭ 

j ᶾד4 כ Ȳὑе

ȳЏ׃ ֵ

ȴ 

k Ϛ ◕ Бὑ 2024

כᶙד 30 Ҭȴ 

ὧṺ 33.89 а 781 8.5 ד2010  Ҭ 

j2025ד ׄ 13

Ҭȴӣὑ љ Ѭȳ

ạП ȴ 

k ᴟ  ἉѦȴד2023
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֮  2022ӂᶁѬ

Ɏ ɏ 

ӣљ  Ở Бׄ  ᶮ 

 15.82 а 323  500Ҭ ד2013 

jѬ ὑ ד2013

Ȳṳὑ╜Ἀ ῟ц

2 еԚ ᴰ⅞ ׄ

350Ҭ Ѭῶȴ 

k2018ד ֥ ₨Ӏ

Ȳ ὑ ∂е цṂϢ

ӭіϤ ѬῶṆ

ȷ ԒὑЄ ᵂⱢ

ᴞ ῶṆ ᾼ

Ȳṳὑ ׄד2021 500

Ҭ Ѭῶѿׁשṅ ᶾ

Ҡᴩἤȴ 

ẃ ȸ1. ᴞ֢₨ӀᴞẃѬеҨỪ ȳד ґ ѝц е е  

                    2.ӂᶁѬ ᴕɦ2022 Ѭ ᾓ έɧɎỂ Ȳ2023ɏ 

ѿϯ ᴟד2022 ד2024 ҖѬ ҒịеӣṶ

цὧṺ Ѭ ᶝ ӻ☼כὨȲѿцẔ҃ ᴕѝ

ᴩиṹȴ 

Ғị 

ҒịЁ֮ 733ӂѠеṭȲד ​ 2,166mmȲϢ

Ѐּפ 545 ϢȲ ӣѬ  ⇔ 5,800еṭȳ Ѭ

8.2%ȲṼ IWA 2022 ד еӁ Ȳ ҒịӂᶁѬ ⇔ḕפּ

40.00а Ɏѿ љԓדṿӣ 200 ⇔ѬПѬ Ɫѩ

ȲỂ Ȳ2023ɏȴ ҒịӦὑ Ё ЛЄҒϱ֮ᶮ

ⱢӂỌȲן ế צ​ѬᾼЁ֮׀ Ȳ ḅȳ☻Ѭế

Ѭᴆ╬Ȳϭ  Ṽ ֣ ẃᴫṸ ѬȲẁѬẦ Ɫҵ

ӻ╜ᾙ ᵒ Ȳ֪ױ Ϡ Ғị ֵа Ѭ

ӣȲṳ Ḗ’ Ѭ ᾼѠᾎȴ Ѭ ѿ

☼ṳᴩȲ ϩὑד Ѭ ȳѬ ᶾ Пׁשṅ Ȳ

ṳ ⱢϚכӣѬפּ Ӣ♄Ѡהȴ 

ҒịеӣṶ ᶝɎPublic Utilities BoardȲ PUBɏ2010

ד ЄӣѬљцϚ ӣљ ᴩ Ѭῶ ᵂ Ȳ ᴞ

ῶ їȴ‒צ ᶝԒ∟֯2016ц2018דὑ ȳ
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Ẓ֮ ׄ 800Ҭ ѬῶȲ ∟ ᴷ Ѭ Ҡ

3-5%Ȳѹӣљ֪ ц ῀ Ѭ Ȳᴖ צ כ Ѭ

ȷ֯ Њ₤ ∟Ȳ2021ד PUB Ở Ϛ ◕Є

∂ ȴ 

ҖѬ ὑ ד2022 10ѣ 30ѡᴟ 11ѣ 4ѡ Ȳ ֥ Җ

Ӏ╜Ἀᴕ Ғị ᴯ ₤ӻ☼ᵂ ȲӦ ᶝѻ╜›Ἇ

Ғị ᴩᴕ Ȳ ứ 11ѣ 2 ѡ├ ҒịеӣṶ ᶝ

ɎPUBɏ ᴩӻ☼Ȳӻ☼в и ֽϯȴ 

 Ϛ ◕ ᶮ 

ⱢẦᵗе Ѭ Б ẞצ ᵅḕϢḕѡӣѬ

Пӭ ȲPUBὑ ד2021 Ϛ ◕ 30 Ҭ Ѭ

ῶ∂ ɎSmart Water Meter ProgrammeɏȲṳ ṼכὨ

ᴷ ứᾼӭ כ ᶮȲᵂⱢӑẃ ПṼ ȲֽὨ

ᴩ ᵓȲ∟ ֯ вԓד5-8 ׄ ᶙכ 166 Ҭ Ѭῶ

Пӭ ȲױѠה ҖѬ ה Ӕ ПѠᾎדᴿȴ 

 

       
                 ӣљ Ѭῶ             Ѭῶ                ‍ӣљѬῶ 

 19ȳ ҒịӣљѬῶ ₤ 
ẃ ȸᴕ Ғị ᴯ ₤╜ ц ᵂⱢɎ ҖӀ╜Ἀ ᶝȲ2022ɏ 

 

Ғị Ϛ ◕ 30 Ҭ╠צӣљׄ  פּ֥ 1

2,370 ҒịаɎּפ 27 ɏȲ е ἵ ȳ ֥

иᾎȲ ᴾ 40%ȳ ᴾ 60%ȲӦ иП᷾ еҨ

ȴ Ӧ Ғị צ еҨɎSingapore Power Ltdȷ
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SPȲ Ȳϭ Ғị ϩȲӦ Ғị╜Ἀ᷾ ᾼ

ῖ ԓ ῖɏ ȲẔМѬῶц Ӧ

ẁ Ȳṳ ׄ цӑẃ ᾼד15 Ṇ ȳ ὢ ц

ὢ ȲѬῶц ὑ PUBȴ 

Ϛ ◕ ׄ ֮ Ӧ PUB ứȲҔ╗ Ҽȳ∟

ȳ ᴫȳύ֛ђ ȳЄЂȳ ҼҖ ế Ғ 7

Ȳֽ  20Ȳѻ Ɫ╜Ἀ ⅞ȳЏ Є ц ᴰ׃

∂ᾬȲ Ѭῶӣљ Ҁ ȲᶙԓӦ PUBᵍ ȴ 

 

 20ȳ Ғị Ϛ ◕ׄ Ѭῶ֮  
ẃ ȸᴕ Ғị ᴯ ₤╜ ц ᵂⱢɎ ҖӀ╜Ἀ ᶝȲ2022ɏ 

 

 Ѭῶ ц   

PUB Ѭῶᾼ ȳἤ ὑ вצὙѝ ứȲ

ᾼ ֯ Ȳ ἤἵ ѠהȲԒ Ѭῶᶾ

ᴩ ∟∂Ӵ֥ ֤ ȴḕ 12ҬѬῶȲ

ɎPre-qualifyɏП Ҕ╗ Q1ȳQ2ȳQ3ȳQ4П☼ ἤ

ȳѿ 2,000⇔ ϵἤוֹד15 ц ⇔ Ȳ

∟И С᷾ ȴӐ ᾼѬῶӦиҔ ITRONеҨ ẁȲ

∟  

ҼҖ  

Ҽ 

ᴫ 
ύ֛ђ  

ЄЂ 
Ғ 

https://zh.wikipedia.org/wiki/%E6%B7%A1%E9%A9%AC%E9%94%A1%E6%8E%A7%E8%82%A1
https://zh.wikipedia.org/wiki/%E6%B7%A1%E9%A9%AC%E9%94%A1%E6%8E%A7%E8%82%A1
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и⁄ ὑ Ὅה ȲὙ Л ạ ᶾ ȲӦ᷾

ᴞᴩḟứȳᴞᴩ ȲЛ Ἠ ᶻ∟ԛ ȴѬ

ῶ ῶ ⱢḕЊ 1 Ȳḕщ 4 Ȳװ Ɫ

01:00ȳ07:00ȳ13:00ц 19:00ȴὑ Џ ᴩ ∟Ȳ ҏ

ẓ ᾌ ɎMissing pulseɏ−ᵅᾼ ᵫȲѿ ’Ҡ

ȴӭ› ӣᾼ ᶾ ╥Л ֮үֽ 4GПѠהȲᴖ

╥ П›ᵉ∂ ῶ ᴞ∂ ᾼ Access Point ▐

֫ ẞѬῶ Ṇ ɎMDMSɏȲἬѿ ה

֥ ϩ Ṇ ȴᴖ ῶᶾ и֪П› reed switch

Ɏ ɏц inductiveɎ ɏẒה ῶ ῶ Ȳ

reed switchɎ ɏ ☼ ⱢӔ☼ Ȳ

ױ֪ МὙ Л ӣ reed switchᾼ ῶᶾ ȴṼ ֯

ᴩӐ ד15 Ȳ ὢ Ἠ ᶾ Ḇצ Ἠ о

Л ḆḂȴ 

Ғị Ѭῶԓ ӣ ᴃẁ Ȳḥצᴕ Ӑכ ᵅ

ᾼ ϩẁ ѠהȲѻ ╥֪Ɫ ẁ ц Ҁ

ᾼ Ȳ֪ױ ᴷ∟Ҭ ӣ ᴃẁ ȴ ứѬῶᵶ

ῶ ẁ Ȳד15═ ᴃҠẁ ד15

╥їȲᵀ‒צ− PUBЬ ứ’Ệ ȲӑẃֽὨ ӢѬῶἨ

ḥ ᾼ ᾓȲ Ӈ Ṽ ứ ϚẆ ȴ 

ׄ Ѭῶ› ֯Џ ḕҬ Ѭῶц ῶ

ֻȲ צ Ϥẞ MDMSṆ ȲṳѿϢЏ

цᴞ ῶ ᴩ ∟ȲИ ҏẞӣљ ȴ

MDMSӭ› Ѭῶ Ҭ 30 ҬȲП∟ ׄ

ᾓԛ Є ȴ 

SPеҨ ὑӣљ ᾼ иȲҔ╗›Ἇׄ Ѭ

ῶ› ῀ ӣљȲׄ ∟ֽ ѬȳṆ ҏ

ȲẂֽѬ☼ч֣ȳѬῶḥצ ȲᶁӦ ♆
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Ϣẞ ȴӣљֽὨ Ѭῶц ῶ Ȳ⁄

ȴ֪ ὑᵍ ȲἬѿӭ›ӣљ ὑ Ѭῶ

ắ⇔ṏֻȲ ᾌ Ғị Л

500mWɎ ӠɏȲṳ ӣљ֪ ᾌ Ҡ ᾼ

ᴖᶼἴ П Ẃȴ 

ὑ Ḗ иȲ ҒịѬῶϚ ⱢӴהῶᴯȲׄ

ὑ ȳὢ Ɏ service ductɏἨ ⅍Ɏmeter 

chamberɏȲֽ  21Ȳ Ể ֵⱢ ЁḊ Ȳѹѿ

Access Point Ȳӭ›Ữӑ Ӣ ᾎ ᾼ ȴ МϷ

צ 3P solutionȲҠѿ᷂щ ׄ ẞ ṏֻᾼ֮ѠȲᵀ ӑ

ṿӣ ȴ 

 

   

 21ȳ ҒịѬῶׄ ὑ Ἠ  
ẃ ȸᴕ Ғị ᴯ ₤╜ ц ᵂⱢɎ ҖӀ╜Ἀ ᶝȲ2022ɏ 

 

 

ׄ Ѭῶ∟ PUBϷ ứ ѿϢЏᶻῶцᴞ ῶẃ

ᾼӔ ἤ Ȳᵂᾎ ҖѬ FOT ᾼϢЏ

ῶѩ Ѡ֝דהȴ ϢЏᶻῶ MDMS ѩ

ȲậϚ в⇔ ȲҬ ֯ в ֥

ȴӭ› Ғị ῶᶻῶ ếҖѬ Ϛ ╥ḕ 2 ѣϢ

Џᶻῶ Ȳᵀ҃װ1 ╥ḕѣן ȲẔМ 1 ѣ╥ӣ ứѠה

ȲᶁҵҔ еҨȲѬȳ цӠ ֥Ẇ ֣ӣљ
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ן ȴ 

Ҁ Ѡהи ὢ Ẓ и ӣ

Ȳ ҔᵶѬῶц ῶ Ȳ ֥ן ∟ԒҀ 1

ӣȳѬῶᵶ ῶ ׄ ∟Ҁ 1 ӣȳᶙכ  ₇

QA/QC∟ԛҀ ∟ ӣȴ ὢ ӣ⁄╥Ṽ ὢ

и Ҁ ȴ 

 ⅎљὢ ӣ  ה

֪ Ϛ ◕ Ѭῶ∂ ȲPUBὑ ד2022 3ѣ ҏ

ᾪᾼ Ѭῶ ϱ ӣӂ MySmartWaterMeterȲӣљᾼ

ӣѬ Ѭῶ ẞ PUBȲӣљҬ Ҍ

MySmartWaterMeter љ∟ȲҠѿ ᵛכ▲ ӣѬ Ȳṳ

Ҡןẞ ᴿ Ѭ ӱȲҠᶶ Мᾼ Ѭ Ȳᵛ

Ȳ ᵍ Ѭ ếןẞὗ ᾼ ȴӣљϷҠѿᴞᴩ

ứḕѣӣѬ ӭ Ȳ Ḃ ӣѬ ѿ љӣѬ ế

Ѭע ȴ Ṇ ғ ӭ›ҖѬ ᾼ Ѭ ᴿȲֽד

 22ȴ 

 

     
MySmartWaterMeter                  ҖѬ Ѭ  

 22ȳ Ғị Ѭῶӣљ ӣ ҖѬ Ѭ ѩ  
ẃ ȸᴕ Ғị ᴯ ₤╜ ц ᵂⱢɎ ҖӀ╜Ἀ ᶝȲ2022ɏ 

 

Ғị Ϛ ◕ Ѭῶ∂ ὑ ד2022 1ѣ Ở
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ѬῶȲ ứὑ ȲכἉᶙד2023 ֪ COVID-19ꜟ

Ȳԓ ѱẁ ⇔Ἃ Ȳ2023ד 11ѣ ♅

PUBᴟҖѬ Ϣ ∟Ϡ Ȳ ϱ ֪ ѱ ׄ

⇔ҵȲ∂ ֪ П╚ Ҕᵶ∂Ӵ Ѭῶ ᾼ ứ

ứȲҫϚ ⁄╥֪ⱢѬῶ ῶ

ɎMIUɏ֪ ֥Л ậ ȲᶁӦ еҨ

ứцҒ ϢЏ ḟȴ 

PUB Ɫׄ Ѭῶ∟Ȳ ќן ᶮᾼצ ֿиέ

Ϛứ ᾎ ẞ ẒӂȲӇ ӣ ᶮᾼ ֽḕ ѣӔ

ן ȳ ᵗ ȳ юϢϩќ ȳ юѬ

כ ӭ ẃ ᴩ ᴷȲӑẃ 30 Ҭ Ѭῶᶙכ

∟Ȳ Ҡ ẁѬὢ ἤȳ Ѭע ᴟю

3-5%цḂ ӣљ Ѭ ȲⱢ ӣ Ѭῶѻ П ᶮ

ȷ ᶝ ד2024 6ѣ›Бᶙכ 30 Ҭ Ѭῶ∂ Ȳד

ц∟ Ữ∕ ᴷȴ 

ѡӐὧṺ  

ὧṺ Ѭ ᶝ╥ѡӐ ЄᾼᴞẃѬеҨȲẁѬϢЀ 1,400

ȲẁѬљ 765 љȲṼ IWA 2022 דеӁ ȲὧṺӂᶁѬ

⇔ḕפּ 33.89а Ɏѿ љԓדṿӣ 200 ⇔ѬПѬ Ɫ

ѩ ȲỂ Ȳ2023ɏȴ֪ϢЀ ю ᾼӣѬכ Ḗϯ

ếןϤ юȳẁѬ ╟ᴔоȳᶻῶ ϩ ȳᶾ Ἥ

ȲὧṺ Ѭ ᶝ֯Ѭ Ṷ Ở Ϛṷ ᾼ╚ ȴⱢ

Ѭ Ṷ Ә ȲὧṺ Ѭ ᶝ ֯ ϱ ҏᵘϩȲ

ю Ѭ ן Ѭ Ȳṳ ậᵂⱢѬן’

Ӑ ᾼѬ ȴצ ὑ ICT ᾼᶶ ȲⱢ ḟϱ

ȲὧṺ Ѭ ᶝБ Ở᷾Ϥ Ѭῶ Ȳ ẞ

ᶻῶЏᵂ ȳᵓӣ ῶ Ḃ ⅎљќ ὢ ȳц

ṳ Ѭȳ ☼ Ṷ╝ ӭ ȴṼὧṺ Ѭ ᶝ У
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Ồ̤ב ῶׁשṅ╓ҏɎ2020דɏȲὧṺ Ѭ ᶝ

֥ њḋ ȲὑМҶ Ϝӭ 5 רּ ᵿᾼּ6,000 פ 

ᴰ׃ аМ ╟ Ѭῶӱ Ȳṳὑ ϡ ◕

Ȳӭ ╥ẞ ד2024 ᴩ 10 Ҭ Ѭῶ ȴ ὑ

ϱ ȲὧṺ Ѭ ᶝԒὑ҆ếаדɎ2018דɏ12ѣԒᴩ

Ϥ 48Ҭ ѬῶȲ ᾓ ғכ‒ Ɫ 99.8%ȷ

∟ ֪ COVID-19ꜟ ậ Ȳ֪ױȲ Ϛ ◕ 6,000

Ҭ ѬῶӼӑ ֽ ᶙכ ɎὧṺ Ѭ ᶝȲ2020

 ɏȴד

ҖѬ ὑ ד2023 10ѣ 16ѡ ὧṺ Ѭ ᶝ Ȳӻ☼

в и ֽϯȸ 

 ᾼ ứц ᴩ 

ὧṺ Ѭ ᶝ∟ὑ҆ế ɏדɎ2022ד4 ɦѬ

ѬῶԒ ╟ ӭ ɧȲ ứὑ כᶙ‹ד2024 13

Ҭӣљ ѬῶȲѿц 110Ҭ Ѭ ☼ ц ϩ ׄ Ȳ

ᶦ ӦḂ ӣљὢ Ȳ цכ ᾼⅎљ֫ ȳנ

Ѭȳ ẁ ᾼὢ Ȳᴞ ᶻῶц о ӭᾼȷ֝Ḕ

Ȳ֪ ϢЀ юϷ ứᶻῶȷṳὑẁѬ

ϱ ᵗȲ о ╟ ȲϷҠцנὑ֮ ἨṶ

╝ Ӣ ᵑắ ֮ Ȳṿ Џᵂ ᵓ ᴩȴ 

֯Ɫ ɏᾼׄד Ɏ2022-2024ד 3  Ȳӣљ Ѭῶ

Ṽ ׄ ἤȲиⱢԒ Ɏpilotɏȳ ₨Ӏȳ ∂

ȳ ֥ᴰ׃ȳᶻῶᵺ цеԚ ╟  6 Є Ɏ ῶ 

3ɏȷ Ѭ Ѭῶ⁄ ứӣљׄ вᾼ и ȳᴰ

ȳᴩ╜М׃ ȴ 

ӣљ Ѭῶ֢ иᵑẓצẔ҅ῶἤц ứ ӦȲԒ

Ҕᵶ Ɏ ɏȳ е Ɏ ɏ Л֝ἤ ד

֝ṿӣ ȷ ₨Ӏ Ɫ ֥╜ Ѭ ῶ כ ῶ
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Ɏ ᴫ ȳ ☺ɏȷᵺ Ҕ╗ ӣљи

ᾼЍ ȳЄῶɎῶ ɏȳц֪ׄԓ֪ ЛὔᶻῶӣљɎ

Ṷ ╟ ɏȷ ֥ᴰ׃ Ҕᵶе ц ᾼе׃ȷ ∂ Ɫ

֥∂ Є₤ ᵿɎῲ  ɏȷеԚ ╟Ҕᵶ це

Ɏ ԝֽῶ 4ɏȴ 

ҫⱢϠ ֢ׄ ᾼẁѬᾭᾓȲҔᵶ ϩцẁȳ

Ѭ ᶮȲᵂⱢ ṿӣȲ Ṽ֢ ἤὑ Ѭ

Ȳ ֥ 110 Ҭ☼ цѬ Ɏ ὑ Ṯ

ɏȴ ֯ẔМᾼ 10 ӣљ Ѭῶׄ вП Ѭ Ғ

ѬῶȲиӁὑԒ ᾼ Ɏ╜ᾙМїɏȳӴЎɎ

╟ М ɏц Ѻȳ ᴰ׃ Ɏ ֽῶ 5ɏȴ

Л֝ ᾼׄ Ȳ Ṿᾼ ц ȴ  

 

ῶ 3ȳὧṺ Ѭῶׄ ֮  

 
ẃ ȸѬ Ԓᴩ ɎὧṺ Ѭ ᶝцҖ

Ѭ Ϣ Ȳ2022ɏ 

 

 

 

    

 

 

 

64,512 

 

3

 

 

Ƹ ̘  

Ƹ Ƴ ƴ̘Ƴ ƴ̘Ƴ ƴ̘Ƴ ƴ̘Ƴ ƴ5  

Ƹ  

 

 

 

25,044 

Ƹ Ƴ ƴ  

Ƹ  

 5,689 
 

 

Ƹ  

Ƹ  

 13,036 
  

  

 14,900 
 

 

Ƹ ̘  

 4,669 
 Ƴ ƴ Ƴ ƴ

 

 127,850   
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ῶ 4ȳὧṺ ɦӣљɧ Ѭῶиד ứׄ  

 
ẃ ȸѬ Ԓᴩ ɎὧṺ Ѭ ᶝцҖ

Ѭ Ϣ Ȳ2022ɏ 

 

ῶ 5ȳὧṺ ɦ Ѭ ɧ Ѭῶ ứׄ  

 
ẃ ȸѬ Ԓᴩ ɎὧṺ Ѭ

ᶝцҖѬ Ϣ Ȳ2022ɏ 

 

ὧṺ Ѭ ᶝᴞ 2022 10 ד ѣ Ӕה ᴩ ȲṼ

Ȳ2022 ᴟ 2024 דиᵑ ᶙ3 פּכ ȳ6 ц 4 ӣљ

ᾼׄ ȲⱢ в ӣѬ ȳцᵓ ╟ ᾼ

Ȳ вБ ѬῶȲ ד ȳẁѬѠהɎ᾿ȳ ῶци

ῶɏⱢԓ ḡ ȴ ᴟ 2023 10 ד ѣׄ  5 פּ

  
 

   

 

 

 

 

 

͢  1,649 262 148 1,239 

 27,704 5,919 11,599 10,186 

 16,508 876 10,777 4,855 

 1,376 144 619 613 

 584 231 172 181 

 6,386 557 4,456 1,373 

 1,286 434 493 359 

 8,851 43 7,082 1,726 

 63 9 54  

 105 105   

 64,512 8,580 35,400 20,532 

 

 

 4,948 4,948   

 462 40 64 358 

 1,639 24 19 1,596 

 17,995 3,260 6,990 7,745 

 25,044 8,272 7,073 9,699 

 

  
 

   

 

 

 4,258 939 3,319  

ϳ  1,431 1,431   

 5,689 2,370 3,319 0 

 

 

 12,000 4,000 4,000 4,000 

 1,036 134 733 169 

 13,036 4,134 4,733 4,169 

 

  

 

 14,861 4,347 5,392 5,122 

 39 39   

 14,900 4,386 5,392 5,122 

 
 

 1,654 512 559 583 

 3,015 957 1,045 1,013 

  4,669 1,469 1,604 1,596 

 127,850 29,211 57,521 41,118 

 

 

 

 

  
   

  

͢  1,649 43 8   

 27,704 7 6   

 16,508 17 4   

 1,376 1 1   

 584 1 1   

 6,386 2 3 Р   

 1,286 1 1 Р   

 8,851 1 1 Р   

 63 1 1   

 105 5 5   

 64,512 79 31   
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ҬȲҫ Ἁד2023 ⇔ṼὧṺ Ѭ ᶝеӁ ȲБᶙפּכ

8.5 ҬɎῶ 6ɏȲ ∂ ֪∂ ю ⇔ Ɫ ∟

ҵȲẔ҃ ֢ ׄ ד ȴ∟ ױ

ᶙכ∟כ ȳ цῶ ᾼẁ ֪ ԛ ᴷ∟ ᴩ

ȴ 

ѩ ҖѬ ὧṺ Ѭ ᶝ Ѭῶᾼ ᴩ ᶮȲ ὧ

Ṻ Ѭ ᶝЛ֝ ȲҖѬ ᴞ ד 2015 ᵛ ὑЄӣљȳ

ӣљׄ ѬῶȲᴞ 2020ד ∂ Ḇ Ḗԓ

ׄ ȷҫⱢ ׄ ц ȲϠ ᶾ Ȳṳ

иᵑ  POC ц FOT Њ₤ Ȳ ד 2024   2 

◕ᾼ Ȳ ὧṺ Ѭ ᶝᾼ 3 ׄד Ȳ ׄ

ц Ϛװ ҏ Л֝ȷ  2 ῏ᶁῶӱ ᾼ ᴩȳ

ӔȲ᷄ҏ Ṿᾼׄ Ȳԛ∟ה ᴩЄ Ἠԓ

ׄ ȴ 

 

ῶ 6ȳὧṺ ӣљ Ѭῶ Ѧׄד2023 ⇔ 

 
ẃ ȸѬ Ԓᴩ ╟ ᾓɎ҆ế̠ד⇔ϯҙ ɏ

ɎὧṺ Ѭ ᶝцҖѬ Ϣ Ȳ2024ɏ 

 

ׄ ᴯ  
 

(҆ế4ד~҆ế5ד) 

ׄ  

(҆ế4ד~҆ế5ד) 

Ԓ  

 410 

43,980 

395 

44,386 

ӴЎ 17,518 17,660 

ϱӣ Ѻ 11,653 11,535 

 763 819 

ֵ ₨ 403 455 

Ӑ  5,013 5,231 

ϥѵІ 927 911 

 7,125 7,221 

╢ế  63 57 

‌  105 102 

₨Ӏ 

ᴫ  4,948 

15,345 

4,931 

16,743 
Єϳ59 104 צ 

ᴎῡ 43 1,256 

☺ 10,250 10,497 

 

ׄ ᴯ  
 

(҆ế4ד~҆ế5ד) 

ׄ  

(҆ế4ד~҆ế5ד) 

 
∂ 

 

 4,258 
5,689 

4,256 
4,714 

ῲ   1,431 458 

֥
ᴰ
 ׃

ᴰ8,000 ׃ 

8,867 

5,040 

5,508 
еῂᴰ468 867 ׃ 

ᶻῶ 

ᵺ  

и 

ЄЀ Ѭῶ 9,739 
9,778 

10,686 
10,721 

Ѝ  39 35 

еԚ 

╟  

 1,071 
3,073 

1,083 
3,123 

е  2,002 2,040 

֥  86,732 85,195 
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 Ѭῶ ц   

ὧṺ Ѭῶᶁṿӣ Іהи ₤ȲϷ ╥ Іῶế

‒ ╥и ᾼȲᵓӣ ӣ ‒ᾼ Іῶȴѻ

ҔᵶѬῶȳ ȳц ֥ Ɏ Ѭῶц ᾼ

ɏȲֽ  23ȲӦ ᶝѿ ᾬѠהиᵑ Ȳԛҫᴩ

ҔӦỗҵ ᴩ ῶц ׄ ȴ ᶁ Ѭ ᶝ ȴ 

Ɫ Ϛ֢ ȲѬῶṼ₤ה Ȳ

еצ Ҡד ȲЛ֝ ᶁҠד ἨФ ☼ӣȲϷ

֪֣֢ ₇Ȳ∟ ׄ Л ֪ Л֝ᴖצ

֝ ϚПᴕ ȴѩ ֢ ᾼ Ȳѿ 20mm Ѐ

ⱢẂȲ2022 דӂᶁ ѬῶⱢ 7,495ѡ Ɏ ϱד 2021 

сɏȳ  4,616 ѡ Ɏ ϯד 2021  ɏȳ ֥  1,661 

ѡ Ɏ ϱсɏȲ֥ד 2021   13,772 ѡ Ɏּפ  3,000 

аɏȲẔМ֪ ֵȲἬѿ ד 2021  ю 938 

ѡ ȴѿὧṺ ӭ›ѻ ṿӣ ῶḕҬ ѡ 3,000 פּ

Ȳ ᶝῶӱ ῶ ӣּפ ῶ 4ᴟ 5 ȴὧṺ

ҫ ќҏ ‒еҨ ḕѣ 1ᴟ аȴרּ 2 ᾼ

ҙ⇔ד ᾼẁ ᾓצ ȷѬῶᾼ  

צ ȴ иѬῶϚứ ῶ Ȳᵀ

Ҡѿ╥ד ẃӢ ẁȴ 

ѩ ҖѬ ὧṺ Ѭ ᶝ Ѭῶᾼ ц ȲҖ

Ѭ ṳӑԓ Ḗ ІהѬῶȲб Ѭῶה ֥ Ἠ

ד ѠהȲӭ› 2 ῏ᶁ Ѭῶцצ ᾼἬצ ȲҖѬ

ᵶ 8 ד ц ȲὧṺ Ѭ ᶝ⁄ҫ ќҀ Ȳ

ṳӦẔᴞᴩ ȴ 
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ὙȸA-ѬῶȳB- ȳC- ֥ ȳD- ᶮ 

 23ȳὧṺ Ѭῶ  ה
ẃ ȸAᴟ C:ҖѬ ɦ Ғ 2023 דѡӐѬ цὧṺȳЄṱᴞẃѬᶾ ӣӻ☼ɧҏ

ᵫȲ2023ɏȷD:ὧṺ Ѭ ᶝỪ Ɏ2024ɏ 

 

 Ѭῶᾼ   

ὧṺ ӭ› ᾼ ῶ ᶁ ӣ 1  1 הɎ

ɏȲ ϩẃ Ɫᵓӣ ІהѬῶц ᾼв∂ ᴃȲ

ѠהⱢ NB-IoTȲв∂ᾼ ᴃɎ3 צᴟ 4 ɏ ϩṜѿ

ᴟю 8 דȲ ҖѬ Л֝ ѻ ⱢҖѬ Ḗ ∂ иῶљ

ᵓӣӀ ȴҫҵȲὧṺ ḥ֯צ Ϯῶ ֥

ᾼѠהȲᵀѿ∟ ṅשׁ ӣ Wi-sum ᾼѠה ᴩῺ

ᶻȴ  

ὑ Ѭῶ֫ ḖⱢḕЊ נּ  1 Ȳв Ҕ

ᵶѬῶ Ȳц Ѭȳ ☼ȳӣ ыֵɎюɏȳ ϩ ᴭ☼

Ɏstreaming dataɏȲḕщ֫ Ɏ24 ɏ╧щװ 1  Ȳ

֫ ҷ Ȳ⁄ḕ 3 и ∟ԛ ȲҠװ 1  Ȳװ 3 

Ь ᾎכғȲ⁄Ɫ ע ϩЛԛ ȴ ҷ  פּ

A B 

C D 
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2%Ȳѻ Ɫ∂ᾬ  ᾼכ ȴҫҵῴ ѻ Л

ṏ ᾓֵⱢ ⇔ ᵅȳ Ḇ ȳֵװ ḥכ

Ȳҫҵ ẃȲכ Ἤ ᾼ Лכғѩ

Єּפᴾצ 3%ᴟ 10%ȴ 

ὧṺ ѬῶᶁӦѬ ᶝᴞᴩ Ȳ Ϛ ỗҵ∂

Л֝Ȳḥצ Ӕ ᴩ▲ Ἠѩ Ȳѹׄ ›ṳЛ

ᵿ ᴩ Ȳӭ› ᶁϚ√ׄ ȲϷ֪ױᵛ―

ғכ ᵡȲЛ ὑ Ѭῶẁ ҏ ⁄ȴ

ҫ ӂүϷ╥ ᶝᴞ∂Ȳ ☼Ӧ ‒еҨᴻὢ

ẞ ӂүȲ ᾼ ׄ ḖȲҔᵶ ц֮ ᶁ ֥

╜Ἀᾼ ứȴ  

ὑБׄ ѬῶӣљȲὧṺ Ѭ ᶝ ậ ϢЏᶻ

ῶȲѿ֫ ȲᴟὑҖѬ ׄ ὑ Ὠה֥ Ӏ

Ѭῶ ⁶ ȲἨ Ѭ כ ӂѡ

ϱ ẞᾼ Ȳ ᶝῶӱӭ›Ữӑ֝דצᾼ ᶮ Ӣȴ  

ѩ ҖѬ ὧṺ Ѭ ᶝ ὑ ᾼ ȲҖѬ ֪

ᵶҔᵶ ῶȲἬѿ ᶾ ὧṺ Ѭ ᶝֵ Ȳҫ ᶝ

ὑ Ѭῶᾼ ὑ֫ ѡ∟ṳ ạȲᴖ֫ ᾼᴭ

☼ ȲҔᵶ ѿҵᾼ ȴ 
 

 ⅎљὢ ӣ   ה

ὧṺ Ѭ ᶝὑ ד 2022 10ѣ ҏӣљὢ  APPȲṳ

Ѭῶᾼ▲ ȳ ῀ ԝⱢẔМϚ ὢ Ȳֽ  24ȲѬ

ᶝӣљὢ  APP Мצ Ѭῶᾼὢ Ȳѻ Ҕᵶϯԝ

ȸ  

A. ᵓӣ ῶҠ оғ ȲҠѿ▲ ḕщцḕѣᾼӣѬ Ȳ

ӣљὑ ѡϱр 8 Ҡϱ APPכ› 1щԓщѬ ȴ Ѭ

ѩϱѣἨҟ֝ד ҒϚứѩẂ Ȳ ῀ӣљᾃ ȴ 

B. ẓצ ғ Ȳ І Ԉ ῀Б ứӣљד ӣѬ
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ȲҔᵶ ӣѬἨϚ◕ ӑӣѬ ȴ 

C. ֥Ẕ҃ APPᾼғ ȲҠ ϱӨ ֢ ȳќҀѬ

Ɏѿ‒ӣқҀ ȳќ 5 њ І ҔќҀẂֽ

PaypayɏȲᵛ ῀ ȴ 

Ѭ ᶝ ẁӣљὢ APPѻ  ӭᾼֽϯȸכ

A. сⅎљὢ ȴ 

B. ϱӨ ὢ ȳ Ҁ ȴ 

C. с   оṳ ҅ ӐѝԈȴ ҟ ӐѝԈ

ϤẞṆ ∟ Ѭ ᶝϢЏ Ϥв ȲAPPṆ Ҡѿ

ⅎљᴞА Ϥв ȲѬ ᶝЛӣԛᴞА Ӕȴ 

ѿӨ ѩẂẃ Ȳׄ צ ѬῶᾼӣљҠѿכẞѩ

ѹֵᾼ ц ӣғ Ɏ ѬῶӣљҠכẞḕЊ ӣѬ

ȳϚ ӣљ ẞḕכ ӣѬ ɏȲᵀ ѬῶӣљӨ  

APP ᾼѩẂṳḥצѩ ֵȴ 

 

 

 24ȳὧṺ Ѭ ᶝ Ѭῶ APP ӱ  
ẃ ȸὧṺ Ѭ ᶝ Ɏ2024ɏ 
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ὧṺ Ѭ ᶝ Ѭῶ∂ Ȳ ԒṼ ֮

ἤȲ ứᶙ ҠᴩᾼМ Ɏ3 ɏȲד Ԓ ҏӑẃ

иדȳи ╟ᵂᾼ ȳ Ȳ ╟ᵂ ᶁ Ϛứ҅ῶἤצ

ӦȲṶ› ᵂ ȴҫѬ ᶝ ὑ ứ

вПӣљⱢԓ ╟ᵂȲ ҖѬ П  FOT 2.0 

֥Њ Ȳὑ ứ в᾿ȳ ῶԓ ╟ᵂȲиῶљ и╟ᵂ

Л֝ȴѻצ … ᴕ ֪ Л֝ȲὧṺ Ѭ ᶝ֪Ɫ

Ѭ ᵅȲ Ѭῶᾼׄ ѻ ֯ сӣљὢ ȷ

ҖѬ ⁄ᶦ Ӧ᾿ȳ ῶӣѬ ֥ ѬḂ ᵂ Ȳ

иῶ⁄ Ԓׄ   ᴞᶻљἨ ѿᶻῶљȴ Ẓ ᶁῶӱ

ᴕ Ѭῶᾼׄ ӐȲכ ѬῶЄ ҒȲцẔ

ֽ҃ ϩ ֪ Ȳ∟ ╥ᵡҠЄ Ἠԓ ׄ

ȲЬצ∕ ᴷȲӑẃҠ═ ᶝ∟ ᾼ Ἠ ҏП

ד ὨȲ Ɫ ứׄ ᴕȴ 

֮  

Ѭ Ɏ ȸWater Supplies DepartmentȲ ȸ

WSDɏ╥ ᵑᴩ╜ ╜Ἀ ᶝ ϯᾼ  Ȳ  

ẁѬȲҔ╗ẁѬц ѬṆ ᾼ ȳ∂ ȳ ᵂế

’ ȷ ḥצщ ᾜȳЄᾈἨ֮ϯѬȲẁѬṆ ѻ ẃ

ᴞ ֮ Ѭ ן ᾼ​Ѭȳ ὧ ϤᾼὧᴂѬȲѿцḤ

ӣ Ѭ 3 иќȲẁѬϢЀּפ 754 ϢȲ ᴟ ד2024 3ѣ

31ѡѦӣљ פּ 323 љȴ 

ӣљѬ ḕ 4 ѣ ӣѬц‍ᴰ׃ȲṼᴰװ1

ӣѬɎ׃ ӣѬȳ∂ ӣѬȳ‍ ◦ ӣѬц ◦

ӣѬɏצЛ֝ Ȳѿᴰ׃ӣѬᴖṕȲ Ѭ ᾼѠᾎ

╥ ӣѬ иⱢ 4 Ȳ ∟┬ḕ ᾼ ןה Ѭ

ȷṼ IWA 2022 ד еӁ Ȳ ӂᶁѬ ⇔ḕפּ 15.82а
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Ɏѿ љԓדṿӣ 200 ⇔ѬПѬ Ɫѩ ȲỂ

Ȳ2023ɏȴ 

Ѭῶᾼ Ȳ Ởὑנ ד2013 Ȳ

ὑ╜Ἀ ῟ц 2 еԚ ᴰ⅞ ׄ 350Ҭ ѬῶȲѿ

ᴷᴞ ῶṆ ᾼᶾ ῶ ế ᾼҠ ⇔ȴ2016ד

ϚḔ Ȳ њ ӣ ד֣ה ᾼӣљ ὍӣѬ

ȴ֯ ד2017 12ѣеӁᾼɦ ₨Ӏ ɧвȲ

Б᷂֯ ׁв ẁ ѬῶṆ Ɏᵛᴞ ῶṆ ɏᾼ

ḖȲ Ϥὧϟ ҏ ֮◕ ҒϤ ẁ ѬῶṆ П

ứȲᵂⱢ ᴥế ῂ ᾼ ╟ПϚȷҫṼ ד2022/23

╓ҏȲ2018ד ֥ ₨Ӏ ȲѬ Б ὑ ∂е

цṂϢ ӭіϤ ѬῶṆ Ɏ  25ɏȴ 

 

 

 25ȳ Ѭ Ѭῶ דцה ╟ 
ẃ : ᵑᴩ╜ ╜ἈɦѬ ȵ Ѭɧ Ɏ2024ɏ 
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דҵȲ2020ױ ᴞ ῶњ ӣ Ɏה  26ɏȲѿ

ẁ Ѭῶӣљ њ ▲ ӣѬ цד ȲẔғ

Ҕᵶ▲ ӣѬ ȳ ẁ Ѭ ѩᾼ ц ᴷѬ ғ

Ȳѿцӣљ Ѭ ӱȴ 
 

 

 26ȳ ᵑᴩ╜ ╜ἈѬ ᴞ ῶњ ӣ  ה
ẃ :Google Play Ɏ2024ɏ 

 

ҫ ᾬȲѬ∂צ╠ ὑЄד2022 ᶙכ Ȳ

ḋ ⅞ȳḋ⅞ȳеԚ⅞ ц╜Ἀ ╟ᾼ ѬῶḆ

כ ѬῶȲԚ 500 ѿ ϩ

Ɏ  27ɏȲכὨỮ Ȳ╝Ѭ ϚḔׁשṅⱢẔ҃ צ

∂ ᾬׄ ѬῶᾼҠᴩἤế ȴ 
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 27ȳЄ ᴞ ῶ ӭ ӱӱ  
ẃ : 2022ɦּד ⱢӖɧὢ ṥ ц Ṇԝ - Ѭ ᴞ Ṇ ᾼ ӣ Ɏ2022ɏ 

 

2.2.3ȳ вᴞẃѬṶ ᶮ 

ү ᴞẃѬῖԌצ еҨ 

үѬеҨὑ Ἁӣљד2023 љȲẁѬϢЀ 756.8 פּ

1,835.1 ϢȲүѬеҨⱢ ЄӣљӣѬᾭᾓȲ2004ד ү

⁮ц ֮ ѣᶁӣѬ Єὑ 1,000⇔ПЏ ȳ Ἠ ӣ

љȲ ᴞ ῶ ∂Ҭȳ 280 פּ  832 פּ
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аȲ∟ ֪ Ӑכ ὗȲѿц ῶ∟ ᾎ ậ

ᴖ ӣȴ2017 דԛ Џ Єӣљ 17 ҬȲ ṼẔ ҭ

ӣѬ ᴷЀ ЄЊ ừἤ ЊЀ ҵȲṳ֯ ІῶҒ

Ю ӣљӣѬ Ȳ֝ ∂ ɦԓ ӣљῶ

Ṇ ɧȲ ῶ ֫ ᴟ Ṇ ȲẦᵗ ᴯиέЄӣљ

ӣѬ ╥ᵡ ֯Ѭ ֥ вцӣѬ ╥ᵡ

Ɏ їἣ Ȳ2022ɏȲ∟ דצ ᾼ Ѭῶ∂

ԈȲᵀֵⱢ ╦ ẂȲ᾿ẞ 2020 דИ ╟ ЄӣѬ ӣљ

ᾼЄ₤ ᾼ Ԉȴ 

 Єӣљ Ѭῶ  

үѬеҨὑ ד2020 ứḕѣӣѬ Єὑ 5,000 ⇔ПЄӣ

ѬљцḕѣӣѬ Єὑ 2,000 ⇔ПМЊ ӣљȲ֥ 1,700

Ҭ╠צЄ₤Ѭ ᴞ ῶ Ю ᴩׄ Ȳᶙכᴞ

ῶ ӣȴ Ю иᵑṿӣ І ц

Ẓ Л֝ᶾ ȲẔМ І Ю ᾿ ậѬ

Ȳᴖ ⁄╥ ὁ Ѭ ῶ Ȳᵓӣ

ᾎ ᴩ ∟ ҏȴṼ їἣ Ϣ

Ɏ2022ɏׁשṅ╓ҏȲ ∟Ȳ Ѭῶׄ

ֽϯȸ 

A. ῶᴯ ứἤȸ 

 Ѐ  50mm ѿϱЄ₤Ѭῶ ἨѬῶ ẆϤӣѬ в Ӧ

Ө Ϣ╟ᵂȲ ṳ ạѬ ѐЉцḊ Ȳ

ϱֵṿӣЄ Ӱȳ⁴ ὰἨ╥ϢЀ Ḋ ᵂⱢῶ Ȳ

כ ᴖ Л ứȲ ҵҒ

ᾌ Ἠщ ҵ ᴟῈ֮Ȳѿᵌὢ Лṏ ȴ 

נ  ЄЀ Уῶֵӑ Ѭ ╟Ȳὔצ Ѭȳ

ᾇḘ ᾭᾓȲ כ ᾌ ȳ и ᴖ ᾎ֫

Ȳ ∕ Ѭ И ֫ Ȳ ứἤȴ 
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B. Ѭ Ἠ Ю Ӕ ἤȸүѬеҨЀ

50mmɎᵶɏѿϱѬῶᶁṿӣ ІῶȲ ІῶҠ ֪ῶ

Ѭ Ϥ ȲἨῶᴯ Ἠᶻῶ∟ῶ ӑ

֫Ȳ ṿ  ԏ כ оȳ╓

ֿȳ Ἠ ᾎᵒ ╓ ᶮȲ כ ᶾ

ᾎӔ ậ כ ῶҷ ȴ 

ϱȲ ṅשׁ ҏ Ю Ғ Ӕ ἤП

ạȳ ЄӣљḂӣӴהῶᴯȳṆ Ԉᴞ ♆Џ

ц ֫ ғ ц Ғ Ѭῶḕѡ֫ ḟѠ ц

ӑẃ ∂ Ȳצᵗὑ∟ ᴕȴ 

 еṆ ∂ Ѭῶ Ϥ Ѭ  

үѬеҨ ֥ Ѭᵓ ד2020 ứɦ∂ Ѭ

ц Ѭᶾ ɧȲ ứẁѬכӐ Ɏḕе

ẁѬכӐּפ 60.775аɏП ֮ Ɫ ӱ ∂ ᴞẃѬ

₤Ѭ Ȳ иⱢ ∂ ∂ Ẓ І

ȲẔМ Ɫ еṆ Б⅔ 6 Њ ∂

ѬῶȲҫ ∂ Ɫ∂ ֮ Ѭ

Ṇ Ȳ Ṇצ╠ 13 ֥ ᴟ ϚṆ ӂүȲṳ ϥЄғ

Ȳ Ѭῶ ц Ϥ Ѭ Ṇ иέȲ

ӣљ ӣѬ ᴟЊ ẁ Ѭ Ȳ ẁϚ Ѭה

о ӣȲ֝ ֥ ḡ цѻ Ȳѿ ᵗ

ᵅ Ѭ Ȳц сẁѬ ȴ  

ṼҖѬ ד2024 4ѣ›ἏүѬеҨ ϝ ӻ

☼ ȲүѬеҨὑ ֮ Ѭῶׄ П ứȲ…

ѿБ⅔ ѹ Ѭ ᵅὑ 80%ПЊ ȲѹЊ вѬῶ

ᴟю 5,000Ҭ ֪ Ȳ ứ еҖ ϮֵЊ ȳ₨ҖЊ

ц е⁮ ЍЊ ȳӖӢЊ ȳѝ Њ ȳӖ Њ Ԛ 6

Њ ׄ ѬῶɎֽ  28ɏȲׄ ⱢЀ  15
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Ɏ13ɏᴟ 40mm Ѭῶԓ ḡ Ɫ C Іῶ Ғ ᴞ ῶ

Ю ȲѿцѣӣѬ 1,000 ⇔ѿϱП╠צЄ₤ɎЀ  

50mm ѿϱɏ ІѬῶҒ ᴞ ῶ Ю ҵȲҫ иῶ

љ 14љѿϱП 9 ῂ Є Ȳ⁄ ḡ ѬῶⱢ C Іῶ

ҵȲ Ғ М ן Ѡה Ȳѿᵓ ᴷ ᶻ

П Ɏׄ ᶮֽ  29ȳ  30ɏȴ ֮ Ѭῶ

∂ ὑ ד2021 10ѣ 26ѡ Ȳᴟ ד2022 9ѣ 16ѡᶙ

ȲԚכ ᶙכ 5,122Ҭ Ѭῶȴ 

 

 

 28ȳ еṆ г Њ ׄ ѬῶиӁ  
ẃ ȸ еṆ ∂ Ѭῶ Ϥ Ѭ иέɎ2023ɏ 
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 29ȳ ֮ Ѭῶиῶ᾿ Ẃ 
ẃ ȸ ᴩ ᴞᴩὁ  

 

 

 30ȳ ֮ Ѭῶ иῶ М Ẃ 
ẃ ȸ ᴩ ᴞᴩὁ  

 

үѬеҨӐװ Ȳ ᴕ ⇔ד2020 ᴩЄӣљ

Ѭῶ∂ Ȳצ ὑ ₇ ֪ắῶᴯ ȲⱢ

ᵍЛṏῶᴯ Ѭῶ∟ ц ứἤȲ╝ὑ
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ῶцῶᴯḂ ᵂ Ϥ€ּפ ᴩȲ Ҡ с

ứἤȲṳҠ ᵍϡװ╟Џ ӣљᵺכ Ȳ ᴩԚ

ᶙכῶᴯЛ Ḃ 518 ȲҔᵶῶᴯ 65 ȳῶᴯ с

105 ȳῶᴯ Ệ 122 цѬῶ Ὂ 226 ȲẔМῶᴯ

Ḃ Ẃֽ  31Ἤӱȴ 

 

  

 31ȳ ֮ ѬῶῶᴯḂ Ẃ 
ẃ ȸ ᴩ ᴞᴩὁ  

 

үѬеҨ ᴞ20229דѣ16ѡ Ȳᴟ2024∟כᶙן

ד 9ѣ 30ѡѦȲ Б ᶙכП ѬῶҵȲ∟ ϭ

ӣљцѣӣѬ 1,000⇔ѿϱЄӣѬљɎ7љɏц

֮ ӣљɎ3љɏ 10љׄ ѬῶȲ֥ 5,198ҬȲ

ӣљв ѬȳӣѬ ҒȲ ῀ ᴖ юв

Ѭ 223ԈȲ ᴷ ᵅ Ѭ 23,688е Ȳ юӣљѬ

ќҏ 259,857аȲṳ ᴷ юẁѬכӐ פּ 1,179,781аȴ

ҫϚѠ Ȳ Њ в Ѭῶ∂ ȲҠᵛ еṆ

Ѭ Ȳכ ϫи ȴ 

 ӑẃ Ѭῶ  

֯Ӑ иȲүѬеҨБὑ ד2023 9ѣ 15ѡ Ȳὑϡ

Ɏ Ӏɏ ҳ ɎүМӀȳ⁮᷾ ɏ Ԓ

ắ ӣљɎ ∂ Ἠ╠צ∂ᾬɏӨ ѬῶȲẔ
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ӴљҵȲе ȳЄ ȳ ῂה֥ ᶁѿῂ ỗ

Ἠԓ ᴰљɎ ♆҅ῶϢɏⱢ ᴯ ȲЛắ ᵑӣљ

Ө ∂ Ἠ ןȴפּ Ṽ᾿ ῶциῶṼЛ֝Ѐ

Ɏֽῶ 7ɏȲ ӣ Ϛװ ҀȲвᵶ ד8 ȳ’Ệц

ȴ ∟ӣљҠ ╥ᵡ ᴞ ῶὢ Ȳֽ פּ

Ȳ ὑ › 2 ѣ Өפּ ṳṼᴞ ῶן

ן ȴ∟ ὑ 1 Ȳ”ԓ∟ד ӣљῶ Ṇ Ɏᴞ

ῶṆ ӂүɏ ᵂ ứȲцӨ ᵂ ☼ Ḇᶙ ∟Ȳԛ

Ὅ֢ ắ ӣљҀ Ө ȴ 

 

ῶ 7ȳү ᴞẃѬеҨᴞ ῶן  

 

 
ẃ ȸү ᴞẃѬеҨỪ Ɏ2024ɏ 

 

ҫϚѠ ȲṼ ҖѬ ד2024 4ѣ›Ἇ ֮ ӻ

☼ȲӑẃүѬеҨ ӣљӨ ὢ ҵȲ∟ Ӽ ֥

ᴩȲ ӑẃ ֥в╜ ᴩ╜ᾎϢ ᴰ׃ц ӀḆ

МїɎHURCɏ Ȳ вד8 ∂ 8 љѿϱɎḕד 1

љɏῂ ᴰ׃Ҕ ҅ ѹԓ ∂ Ѭῶȴ 
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ᴂ ᴞẃѬ  

ᴂ ᴞẃѬ ẁѬ ҳ Х Ɏ⁮ּי ȳҖּי

ȳ ԏ ὧ ȳ ԏ ᴫ ȳὧі Ȳѿϯ

֮ ɏȲԓ ἉѦẁѬљד2023 3,207љȲẁѬϢЀ

12,194Ϣȴ ᴂ ד֪ ​ юȲѬ ᵓӣ Ɫᵺ Ȳ

Ӗ ∟ѿד90 Ḕ∂ Ѭ о Ȳѿ ḟӣѬ Ḗ Ȳ

Ẕḕ ᴯ ѬכӐ ὗɎṼ Ѭד2023 ḟ ᵫ ȲϚ

⇔Ѭ ῧ פּ 96.83аẁѬכӐȲӂᶁѬ Ɫפּ 11.3аɏȲ

ȲⱢױ֪ ⸗ע ᾼѬ Ȳ ᴂ ᴞẃѬ Ṽ Ѭ

ᵓ › вѬ ∂ Ȳׁש ɦ ᴂ ᴞẃѬ Ѭ

╟ ɧȲᶦ П ᴩȲ ∂ ᴂ

Ѭ ╟ȲӉ Ɫכ МᴞẃѬẁѬ о₨

ӀȲṳ Є иέȲ ѿϠ ẁӣѬ ᶮȲצ

ᵛ ẁ Ѭ ⇔Ȳѿ ע ẁѬכӐȴ 

ᴂ ᴞẃѬ ₤Ѭ иẒ ◕Ȳ Ϛ ὑ 2018ᴟ

ȲӦМד2020 ‒еҨ ᴩ Ѭ ∂ ц▐

Ѭ Ṇ ӂүȲҫּר ὙЏ еҨ ԉ

Ȳ ԓ  3,120 љɎᵶЄӣѬљцϚ ᴰ׃ɏᾼ

Ѭῶḡה Ɫ ѬῶɎ ╜ Ȳ2023ɏȲ

ȲԚ∟כἉᶙד2020 ׄ 3,330Ҭ ѬῶɎᵶ

ɏׄ Ȳԓ Ѭῶ 100%ȴ 

ϡ ὑ2021ᴟ2025ד ȲӦ еҨⱢ Ҕ Ȳ

ӭ ѻ ╥Ἃ › ЏᵂȲ › Џ П Ѐȳ Ӕ

ц ȳ⅔ Њ ӣљ֤ ═ ӔȳḂ Ѭ

ϩṆ Ȳ֝ Ḃ ᶔ ц ’ Ѡ

Ȳה ױ Ѭ Ḇẓᶙ ȴ Ԛ ẁѬ

ӂүȳӣљӣѬиέӂүȳ Ѭ ӂүц Ѭ

ӂү 4 ӂүṆ ȲẔМ Ѭ ӂү Ὅӣљṿ
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ӣҵȲẔ 3 ӂүⱢ в ӣȲ֢ӂүғ Ṽ ᴂ ᴞẃ

Ѭ ӱ Ὑֽϯȸ 

 ẁѬ ӂү 

֥ӣљѿҵᾼ Ѭȳ Ѭȳ ẁѬ

Ɏ  32ɏȲֽѬ ȳѬ ȳѬ ȳ ϩȳѬᴯ ᾭ

Ȳ ᴞẃѬ ᾼ Ϣ ẓצ ϚᾼӂүЮ ᵛ

ẁѬ ȲϷҠ ᾼᴩ App ᾪӐ ᵛ ▲ ѩ

Ȳ ẁѬ ᾭᾓḆצ ȳ ȴ 

 

 

 32ȳẁѬ ӂү  
ẃ ȸ ᴂ ᴞẃѬ ẁɎ2024ɏ 

 

 ӣљӣѬиέӂү 

ן ׀ ᴂ Б ѬῶӣљПӣѬ Ɏ  

33ɏȲ ứᾼ ᴞ ן ֫ ӣљӣѬ

Ȳᴞ иέЛ֝ ₤ӣљПӣѬ ᶮ ₤ ȲϷ

ᴞ ӣљ ӣѬ ᶮѻ ῀ ӱȲṳ ḕҬ

Ѭῶ ᾭ Ɏ ӱḕҬӣљ ѬῶП

цѬῶ ϩЛṜП ӱɏȲ оᴞẃѬ ӣљ

ϩȴ 
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 33ȳӣљӣѬиέӂү  
ẃ ȸ ᴂ ᴞẃѬ ẁɎ2024ɏ 

 

 Ѭ ӂү 

Ҕᵶḟ иέȳḟ ѿц ῶṆ 3 Єғ

Ȳ Ϣ Ҡ ᵗḟ Ɏ  34ɏȴ 

 

 

 34ȳ Ѭ ӂү  
ẃ ȸ ᴂ ᴞẃѬ ẁɎ2024ɏ 

 

 Ѭ ӂү 

Ӗ Ҡ ӂүϠױ ᴞ ӣѬ ᶮѩ ȳӣѬ

цӣѬ ҭפ ȲṳҠ ӣѬ₤ ṝ ứ

ӱ ԈȲ Ӧ І ԈἨ LineỪѠ ῀Ɏֽ  
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35ɏȴṆ ӂүὑ ד2023 ứ∟ȲӦѬ ὑ ד2024

Ở ЄΩ ц ӣљṿӣȲ2024ד 10ѣϱע lineỪ

Ѡ ṿӣϢ Ɫ 789ᴯȲד Ѭῶׄ ᴖṕȲᴷ

ӣљכῺϮצ ṿӣȲӑẃ ḕד ֥֮ ♄ Ɏֽ

ѳṔ ҏӃȳ ɏцṛ ֮ ᴩΩ Ȳ═

ᴩ ӣȲѿ ẞ о―ᵓᾼӢ♄цӘ Ѭ ᾼֵ

ȴ 

 

 

 35ȳᴞ ῶ Ѭ ӂүцӣљ LINE▲ ӣѬᾭ  
ẃ ȸ ᴂ ᴞẃѬ ẁɎ2024ɏ 

 

ᴂ ᴞẃѬ Б כ ֮ ӣљ Ѭῶӭ

ȲӼ ד ֥ ӣљ ѬῶȲ Ѭ

Ȳכצ Ϥ щϯ₨Ӏᾙד2023 ầ ҵȲҫ ד 2024

₨Ӏ ӣ ȲẔ ὙֽϯɎ ᴂ ᴞẃѬ

Џᵂ ᵫȲ2024ɏȸ  

 ю Ѭ  

ẁѬ ӂү Ѭ ȳѬ ѿẦᵗ Ѭ

Ḃ Ȳ ֮ ד2021  Ѭ Ɫ 5.13%ȳ2022ד Ѭ Ɫ 

3.68%ȳ2023 ד Ѭ Ɫ 1.61%Ȳ Ѭ ═ ϯ ȴ  
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 с ὢ ₇ ȸ 

ӂүᴞ Ӣכ ῶȲצ сϢ Џᵂ  

50%Ȳֽ Ἇӂᶁῧ  5 Њ ɎϢѣɏ Ӑῶ Ȳῶ

ϱо∟ ᵅⱢ 2.5 Њ ɎϢѣɏȴ   

 оӣѬ  

ɦӣљӣѬиέӂүɧП ғ Ȳ

ӣѬПӣљ ᴩѻ ᵫ῀Ḃ Ȳ 2021ד Ѭ 41,310 е ȳ

ד2022 Ѭ  30,300 е ȳ2023 ד Ѭ  41,280 е ȴ  

 сᴞ ạо ⇔ 

Ѭ ц ѬᴃП Ṇ ֥ оȲ о

ứἤȲẦᵗ ẞѬ Ҡ Ҡ Ȳ ᴟ יἉȲ⁮ּד2023

ц ԏ Џ ᴞ ạоиᵑ сϠ 28%ȳ33%Ȳ оϠ

Ѭ Ṇ ᵂ ȴ  

 о  

Ӧự ӣῶḡ ȳѬ ᴯ Ɏֽ☼

цѬ ɏȲ ֢ иכ ІṆ Ȳ

∟ ᴯоᵛ Ю ᴩ ɦ Ѭ ӂүɧ

Ȳ∂Ӵ҉ṜᴞẃѬ› Ѭ ц Ѭ Ѭ ȲҠ

ẁ ῏ᵂⱢẁѬ ȳḟ иέ ֥ ПṼ

ȴ 

֯ Ѡ Ȳ ᴟ ד2024 9ѣἉȲ Ѭῶ

ӣљԚ 3,828љȷӣљ Ѭῶ ḕЊ ȲѬװ1 ḕ

ѡׄ 3 Ệứᾼװ ϱ ᴟ Ѭ Ṇ ȲṳӦ

Ϣ ḕѡ ӣѬиέӂүϱᾼ ᴩ Ȳ Ṇ

ӱ 2ѡѿϱȲ⁄ ῀ Ȳṳὑ 10ѡвᶙכ

Ȳѿ ’ ᶙ ȴӭ›ӣљῶ ᶔ Ɏ ֥

/ ɏⱢ 99.4%Ȳ ֪ⱢѬῶ

ḥ Ἠד ᵛ ẞ Ȳѿц ╝ Ἠ ȴ 
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ҫ ϚḔ ᴩ Ѭῶ ᵺ Ȳ Ԓ╥

ᵂϢ Ḃ ☼צ Ѡה ֥ ϱӂүц ᵂ

Ȳֽױ ᴯо ὑנּד  ПϢ ᶼἴїצ Ȳ

їוֹ ѹ═ Ṏ Ȳ ѿḂ ᵂ῏ ᾼ ȴ

ҫҵȲ֪ ֵ ᴯоȳ о Ȳ Ɫ ὗȲẔ

∟ Ӑכ ֵ ԝ ֪ ȷϭ ֮ Ѭᴃֵᴯὑ

Ȳὔắ╡ І ȲБӦ ═

оȲׁש Ḃ Ѡ ȴ 

ᴂ ᴞẃѬ ϡ Џ ЬӦּר ὙеҨ ԉ

ȲЏᵂв Ҕᵶԓ Џ ᴩ

ғ Ȳ Џᵂ ὑ ד2025 1ѣᶙכȲ∟

ᴩ ᴷ ╓ ṅȲѿẁѬשׁ ᵂⱢӑẃ П

ᴕȴ 

   ᴞẃѬ  

   ᴞẃѬ ẁѬ ҔᵶЄЊ  Ȳԓ Ἁד2023

ѦẁѬљ 27,033љȲẁѬϢЀ Ԛ 88,668Ϣȴ  ֮

֪֮ᶮц ạȲӂᶁד​ 1,000פּ ᴏȲ Ɫү ᾼ

40%ҿҢȲѹ ​ иӁ ЛӂᶁȲ75% Мὑ 4ѣᴟ 9

ѣП ​ц ​Ȳᶮכ​ юᴖ ЄП ȷҒ

ϱ Ѭ ԈЛṾ ȲѬ П ᵺ ȲῺ֪ד

Ὅ ԏ цҵ☼ϢЀ֫☼ ֪ Ȳ ṿѬ

ḆҒ ȴ 

  ֮ ӭ›Ѭ ṼѬ ᵑи צ ֮ ȳ

Є Ѭȳ֮ϯѬц Ѭ 4 Є ȲⱢצ ӣѬȲ  

ᴞẃѬ ד2020 Ở ѬῶȲ Ѭ

ῶ Ɫ ѬῶȲⱢϠ ֮ Ѭῶ П ц ᴃ

Ễ ᾭᾓȲ ᾌ Ԓ ứӣѬ ЄȳЛὔᶻῶП 151

ӣљȲҔ╗  еҨȳ ếЄ₤ ἇȳ Ԓ
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ѬῶȲ Ѭῶ᾿ ӣѬ⇔ ц ӣѬ

иέӂүᾼғ Ȳ Ѭȳ сӣѬ פּ

ӣѬȴṼ   Ѭ ד2023 1ѣἬеӁЄṶּנȲ ›

ד Ѭ ∂ ᵂ Ȳ ᵅ Ѭ כ Б ד2018 21.3

˖ ẞ2021דᾼ16.47%Ȳⱪ Ӽῶӱ ӑẃ ד

ứ ᵅȲ֝ Ғ ӣљ Ѭῶᾼׄ Ȳ

Ѭ Ȳṳצᵗὑ▲ ȴ 

ὑ ד2023 ɦ ԓ Ѭῶ

ɧȲ ֮ ѬῶȲ ὑ ד2023 11ѣἉᶙ

ׄכ ᵂ Ȳ ᶙ1,421כҬ Ѭῶ∂ ȴ ♅ ∟

Ѡ Ȳ ◕ᴕ   ֮ ЄЀ Ѭῶӣљȳ

֮ ∂ᾬȳᵺ ᶻῶ֮ Ȳҫ Ṽ∟ ᴩ

ᴷ∟Ȳ Ѡ ȴ 

 

2.3ȳЊ  

֪ ȲѬ ᾼצ ᵓӣⱢ֢ ᴞẃѬṶ

ᴯῺד ᾃ Ȳ Ѭῶᾼ∂ ᵗὑצ юѬ

Ȳ ֪ ӐЬכ ᾎ ᵅȲֽ֪ױᴶ҉и с Ѭῶ

ӣכ ӼⱢ ȴṸ☺֮ ֽ ҒịȳὧṺ Ȳӭ

›ᶁѿ Ѡה Ϛ ◕∂ Ȳṳ ὨᵂⱢכ

∟ Є ᴕȲ ҖѬ ᾎ ֝ȴ 

үѬеҨὑ ֮ ֥Њ ∂ Ѭῶц Ϥῶᴯ

Ḃ ПᵂᾎȲ ҖѬ ∟ 2.0 Ȳ֝ד⁄

ҖѬ ∟ ѿ Ѡה Ȳѹׄ ᾼѿ᾿ ῶ

Ԓׄ Ȳиῶ⁄ѿᴞᶻљⱢѻ ȷҫ ᴂ ╜Ἀᴞẃ

Ѭ Бᶙכԓ Ѭῶׄ Ȳӑẃ ֥ Ѭ П ӣӼ

ҠᵂⱢ ϚḔϠ ȴ∂ ӑẃҠ═ ד ᴩכὨ

ד ᴯ ᴩӻ☼иṹȲѿᵂⱢ∟ ᴷ ᴕȴ  
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Ϯ ȳҖѬ Ѭῶ  

3.1ȳ  

ҖẁѬ פּ 168 ֵҬѬῶȲ ῶ ӣẃ

⇔ ȲӇ ԛ♆ ᶻῶ Ȳᴖᶻῶ ЛṾȳ ԏ

Єȳ​щἨ╥ ῶᴯȲҠ ᶻῶ ᶻῶӔ ἤцЏᵂ

ȴⱢ֪ ӑẃҠ ᶻῶ Ϣ ц ЛṜ Ȳ

ṳ כ ֥ Ȳѿ сẁѬ Ѭע

ȲҖѬ ֥ҖӀἈ ₨Ӏ Є ӣᾼе

Ԛ╜ Ȳ ∂ ѬῶȲ Ѭῶ כ ᴯ ᴞ

֫ ȲӑẃЛ ♆ ᶻῶȲѿϯ ֢ ◕ Ὑȴ 

 

3.1.1ȳ2015ד Ở  

ׄ ᶮ 

ҖѬ ᴞ 2000ᴟ ד2001 ȳ ἇȳӣљ ῶ

цќ үѬеҨ ֮ Ȳ ӣ вѬῶ A שׁ ІѬ

ῶȲ 20Ҭ ן МѬῶПᴞ ῶṆ Ȳ ӦӀв

ɎPSTNɏ֫ ṿӣѬῶ ȳ ☼ Ȳц Ѭȳ

Ӕ ȳ ϩЛṜééᾼщ ғ ȴ2005 דὑ Ӑ

ᴞ ῶṆ ȲṼ ὨѬῶכṅשׁ ᶾ

ɎWiFlyɏ ᴩᴞ ῶᶾ ϱ ҠᴩȲ ṅשׁ ῶ

ғכ ӂᶁ 99.8%ȳ ῶӔ Ɫ 100%Ȳ Ἤ  ᷾ Ϥ

∂ ц∟ ȳ Ӑכ Ȳᶾ ∕ᵌὢц

Л ᴖ ╟Ɏ Ȳ2015ɏȴ 

∟ ὑ в Ѭῶ Б כ Ȳ Ѭᵓ цүѬ

еҨׁשṅכὨȲҒϱҖӀἈ ɦ ₨Ӏɧ Є ӣ

ᾼеԚ╜ Ȳṳ֪ Ѭ сὢ ȲҖѬ ד2015 6ѣ

Ở ᴩɦ∂ ᴞ ῶṆ ɧׄ ѬῶȲṳ

Ṽɦ֫ ЄљѬ Ȳׄ AMRẦᵗ ӣѬɧȳɦפּ ֥
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еԚᴰ׃╜ ȳᵍ ׄ Ѭῶɧȳɦ֪ ∂ ∂

ȳҀ с ׄ Ѭῶɧцɦ∂ Ѭῶ ӂүȳ

ẁӖ Ғ ὢ ӣɧ 4 ȲйϤ Ѭῶ ӣȴ

Ὑֽϯȸ 

 ЄӣѬљцἈ  

A. ҖѬ ד2015 ứѬ Ȳв Ѭן П

ӣцẦᵗЄӣѬљ Ѭ сὢ Ѡ Ȳ

Ѭῶѿ ẁӣљᵛ ӣѬ ȳ ӣѬᾭᾓṳ

ӣѬ ȲẦᵗ ▲Ἠ ӱ ѬȲ ᵅ֪ Ѭּט Ѭ

ȴѬ Ố ҖӀ ד2016 1ѣ 20ѡ֝

Ȳᴞ ד2016 3ѣ 1ѡ ╟ȴ 

B. Ɫ Ѭ ᾼἭ ֫ Ȳצ ὑ ҖѬ ѣӂ

ᶁӣѬ 1,000⇔ѿϱП᾿ ῶц ῶ 4,000ҬȲ

ẔМЀ 50mmɎᵶɏѿϱ פּ 3,000 ҬȲ ᴾ

ӣљ 0.19%Ȳ ӣѬ ⁯ ӣѬ 25%ѿϱȲֽ

Ѭ Єכ Ѭ ☼ҷȲ Ғ П Єӣ

љ Ȳ╝ ᴩПῴᵛ ḕѣӣѬ 1,000⇔ѿϱЄ

ӣѬљᵍ ׄ ȴ 

C. ᴕ ḕѣϾ⇔ЄЀ Ѭῶ ֵȲҖѬ Ԓὑ ד2015

ḕѣӣѬ Ͼ⇔ѿϱӣљȲԛҒϱẔ҃

⁄ȲҔᵶѬῶᵛ ự ȳӣѬ ϯ ȳ ∂ᾬӣљ

╚ ӭɎֽ  36ɏȲ Ԓ ҏ100љЄӣѬљⱢ

ׄ ᴞ ῶ ȲẔМᴕ Ѭῶᵛ ự П

ӭȲӣ ֯ὑḆ Ѭῶ ϚẆ∂ AMRȲ Ѭ

ῶ ╥ ᾼȲѬῶ ⇔ ứἤ ’צ ȲҠ

ᵍ ῶ╝ ᴖӶҷ ȴ МἬ ӣЄῶⱢ

вѬῶ שׁ П ІѬῶȲ֪ױȲ Ғ

Ȳậ҅ ӱ Ȳ ן І ҏ ᾼ ᵛҠ
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֫ ȴῴ 100Ҭ ӣҠп Іῶѹẓ IP68

ṮѬṮ ὨП נּ GTIɎ ɏȲ ׄ

ѱֽ  37Ȳ ẓצ 3G ғ Ȳ

ѿ⅔Ҕ њ ֮ү ȲӦҖѬן ‒ ῏

SIMқȲṳ ӣɦḕи Ȳḕщ הɧᾼѠװ1

ᴩ ȴ2016ד 2ѣ ҏ Єӣљᴞד2015 ῶ

ᵫȲṳ ứὑ ᴟד2016 ԛד2018 ᴩ Єӣљ

Ѭῶׄ ȴ 

 

 

 36ȳ  100  AMR ᾼ╚ ⁄ 
ẃ ȸҖѬ Єӣљᴞד2015 ῶ ᵫɎ2016ɏ 

 

 

 37ȳ ӣ Ѭ П AMR ɎGTIɏ 
ẃ ȸҖѬ Єӣљᴞד2015 ῶ ᵫɎ2016ɏ 
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D. 2015דᶙכ 100Ҭ Ѭῶ ∟Ȳ2016ד ҖѬ

Єӣљׄ ѬῶԝϤ ᴩ KPIȲᴟ ד2018 Ṽ

ᶙכѣᶁϾ⇔ѿϱЄӣѬљׄ ᴞ ῶ

Ȳ4ד Ԛ ׄ 1,809ҬȲׄ ֽῶ 8ȴ 

 

ῶ 8ȳϾ⇔ѿϱЄӣѬљׄ  

֥ 2018 2017 2016 2015 ⇔ד  

ɎҬɏ 100 750 950 9 1,809 

 

E. 2019ד ӣљׄ 590ҬȲѿцѣᶁ 200⇔Ἀ

ׄ 412ҬȲ֥ Ẓ῏ׄ ᴞ ῶ Ԛ 1,002

ҬȲ Ӧ›ׄ ЄӣѬљ цד ӣљ ᴞѻӣѬ

Ḗ Ȳѻ ӣѬῶⱢ вѬῶ שׁ П

ІѬῶȲ ῶ ӣ 4G ῶ Ɏứ

/ứ Ɏ1и ᴟ 24Њ ɏᴞ ֫ ứȲẓ IP68

Ṯ ṮѬ ɏȲẔғ ֫ Ѭῶ ц

Ȳѹẓ ѬȳӔ ȳ ϩЛṜщ ғ Ȳ

ṳ 40mmѿϯѬ ѿѬῶ ῶ

Ѡה ȴ 

F. 2022ד Пѣᶁ1,000⇔ѿϱ ӣљׄ 89ҬȲ

цѣᶁ 100⇔ѿϱἈ ׄ 216ҬȲԚ ׄ 305Ҭ

ѬῶȲ֪ ᴷ 100⇔ѿϱἈ Ѭ ȲֵⱢ‍

ѻ ṿӣѬ Ȳ֪ױѻ ӣѬῶⱢ вѬῶ שׁ

П ІѬῶȲ ῶ ӣ ϩȳᵅғ ȳ

ᵅכӐᾼ NB-IoT ῶ ȲẔ ῶ 1Њ

ῶ Ȳ1щ֫װ1 Ȳẓװ1 IP68Ṯ ṮѬ Ȳғ

֫ Ѭῶ ц Ȳṳẓ ѬȳӔ
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ȳ ϩЛṜщ ғ Ȳ 40mmѿϯѬῶ⁄ѿ ∂

ȴ 

 еԚᴰ׃  

A. ҖӀ╜Ἀ еԚᴰ׃ ῂ Ȳὑ еᵫɦד2017

ҖӀеԚᴰ׃ ῂ ∂ њҌɎ2.0ɏɧȲ ׄ

ϮῶɎѬῶȳ ῶȳӠ ῶɏ ╟ԝⱢӇ

∂ ӭȲҖѬ ֥ҖӀἈ Ӏ ᶝῂ ᴰ׃ᶙ

Ȳ ד2015 ∂П 5 ῂ׃ԝϤᵍ ׄ

ѬῶȲṼῶ 9ἬӱȲиᵑⱢѝЍ ῂ׃ 1 ȳѝЍ

ῂ׃ 2 ȳὲЍ ῂ׃ȳ ⁮ц׃ῂד‌

ὧὙῂ׃ȴ 

 

ῶ 9ȳҖѬ ῂ ᴰׄ׃ Ѭῶ∂ ᶮ 

֤  ɎҬɏ ᶙדכ⇔ 

ῂ1׃  ד2015 275 

ῂ2׃  ד2018 533 

ῂד2018 524 ׃ 

 ד2019 280 ׃ῂד‌

ὧὙῂד2019 718 ׃ 

֥  2,330  

 

B. 2015ד ῂ׃ 1 ∂ ѬῶцѬ Ԓ

ᴩ Ɏׄ ᶮֽ  38ɏȲᶙכ∟Ȳ ҫ4 ῂ׃═

֥ׄ Ȳᴟ כԚᶙד2019 5Є ῂ ᴰׄ׃

ѬῶȲ֥ ԚⱢ 2,330Ҭȴ 
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 38ȳ ῂ׃ 1 ֢ Ѭῶ צ ᶻׄ ᶮ 

 

C. Ѭῶׄ ӣљиῶ ӣ МᶻῶᾼѠהɎצ

ᶻɏȲѬῶ ӣ вѬῶ שׁ П ІѬῶȲѿצ

Ѡה ᴟ М ȲԛӦ М צ ᴟ ῶ

ȲṳҠѿ 4G Ἠ Ѡה

ᴟҖѬ ѻן ȲẔ ῶ 1 Њ ῶ 1

Ȳ1щ֫װ Ȳϱװ1 ғ ֫ Ѭῶ ц

Ȳṳẓ ѬȳӔ ȳ ϩЛṜщ

ғ ȴ 

D. Ṽ ɦ ҖӀеԚᴰ׃ ῂ ∂ њҌɎ2.0ɏɧ

ȲҖѬ ֥ API Юה ẁῂ׃ ῶȳ֢е

ԚѬῶцӣљѬῶ ц ӣѬ ᴟῂ׃П

МҶ ạṆ ȲṆ ѿ о ӱ ПӣѬ Ȳ

֥ ∂ ╓ П ╓ ȴ 

 ∂ Ҁ Ѭῶ 

A. Ɫ ҖӀ ῂ ╜ Ȳᴕ Ṃ׃ӣљӼצṿ
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ӣ Ѭῶᾼ ḖȲҖѬ ὑ в Ѭῶ ᴟ

ҖӀц ҖӀ ὑҖѬ ẁѬ вПṂ׃ӣ

љȴᴕ ṿӣ῏Ҁ ⁄Ȳ2018דᵛ Ḃеᵫן

Ȳ֯ ӣѬ ╟Џ ӣҵȲ Ғ∂ Ѭῶцד

ὢ Пɦ ѬῶҒ ὢ ן ῶɧȲṳṼ

ῶП цἬ ᴩן Ȳ ӦҖ

Ѭ ♆ ᴟ Ṽ ӣљ ḖȳѬῶᴯ ц Ѡה

Ɏצ Ἠ ɏ ᴩ ᴷ Ȳ ∂ ∂ᾬП

ȲҀ с Ɫ ѬῶȲ с∂ ׃ Ȳ2019

ד Ԛ 3 ∂ Ө ׄ Ȳ֥ 333ҬȲ ѬῶӦ

Ѭ ẁҵȲ ц ꞋӦӨ ϢɎ∂ ɏ

Ҁ ȴ 

B. ҫⱢ Єׄ ѬῶȲц ҖӀ ὑ ד2019 13ự

ứװ1 Є ᴯֵצ ȸɦ ֪ Ȳ

ṿѬ ẁ ếЛᶁȲⱢ ’ӣѬפּ

Ȳ ӀἈạứד ᾎ҆Ȳ Ḗ ∂ ạ

₤ѬῶȲ Ӗ Ҡцנ Ѭ ᾓȲѿ ᵍѬ

ɧȴҖѬ Ѭῶן цד ᾎ

҆ ȲỐ ҖӀ╜Ἀ ứ∟ ד2019 11ѣ 15ѡẗ

еᵫỂ῀Ȳᴞ ד2020 1ѣ 1ѡ ȲἬצ ∂ Ө Ѭ

ԓ ӣᴞ ῶɎAMRɏṆ ғ П ѬῶȲҖ

Ѭ ֥ ɦ ɧȳɦῶᴯ ⁄ɧȳɦᴞ

ẃѬӣѬ ȳ ȳ ᵂ њҌɧцɦӣљӣ

Ѭ ҵ Џ ῶɧȲѿᵓ ᵓ ȷḕד

∂ ׄ Ɫפּ 1 ҬȲẔМ ӀἈ Пῂ

ц׃ ∂Ӏ Ȳᶁ Ϥ ᴩȴ 

C. ∂ ῴ ӣѬῶ ῶ и Ѡה

Ȳ ḕϚ ֢ ῶ



 

71 

 

ᴷᵺ Ȳѹֽ ῶ Ὂ֫צ ᶮȲЛὔҫ

֥ ᴯԛ ҏȲ∟ ḂⱢҖѬ ϤѬῶȲ ῶ

Ӑ ứἤ ₤ ȲṳӦ ᴞᴩ ᴷ֢

Ἤ Ȳ ѬῶצὊ֫ ᶮȲԛ ҏ Ṽ€ּפ

ứ ẁ ὢ Ȳצ ҖѬ Ѭῶ ӣ

Ȳѹױ ѠהἋ ᴟЭȷ ∂ ֵⱢЄ ȲϚ ӣ

љ ֵȲӣѬ Њѹ ứȲӭ› ṿӣѬῶⱢ

вѬῶ שׁ П ІѬῶȲ ῶ ⁄ᴕ

ҟῂ׃ц› ׄ Ȳ᾿ ῶ и ӣ

ϩȳᵅғ ȳᵅכӐᾼ NB-IoTἨ Sigfox ῶ

ȲẔ ῶ 1Њ ῶ Ȳ1щ֫װ1 Ȳẓװ1 IP68

Ṯ ṮѬ Ȳиῶ и⁄ ӣ МᶻῶᾼѠהɎצ

ᶻɏȲѬῶѿצ Ѡה ᴟ М ȲԛӦ М צ

ᴟ ῶ Ȳ 4G ᴟ

МїȲẔ ῶ 1Њ ῶ Ȳ1щ֫װ1 Ȳװ1

ϱ ғ ֫ Ѭῶ ц Ȳṳẓ

ѬȳӔ ȳ ϩЛṜщ ғ ȴ 

D. ҖѬ Ἤ вП ∂ Бԓ ╟Ҁ

₤ѬῶȲṳ ẁɦ Ѭ ɧṆ Ầᵗӣљцנ

ѬȲӣљҠὑṆ ứ ӣѬ ӱ Ԉц ׀

Ϣ Ȳ צ ⁄ ῀ᴟ П׀ ϢȲ

Ҡцנ Ѭ ᾓȲϷ ӣѬП ӱ

М  ӣѬȲᵛ ᴞ ῀ ϢȲѿṮ

Ự ῏֯ Ӣ ҵ⁯ Ϣ῀ ȷᴖ Ự ῏Ȳ⁄

Ҡ ứ ῀ ⱢЄ МїȲ ϱ Ѭῶ

Ṇ ֥Ȳ ῂ П ȴҫϚѠ Ȳ ∂ ӣ

љⱢ ϚḔậ ∂ Ȳ иӣљ֣ҖѬ ҏ

ӣѬ Ю ᴟЄ МїПМҶ Ȳѿ ֥
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∂ ╓ П ╓ Ȳ ҖѬ ὑ

ׄԓṮ ᴕ ц ὑ Ϣ ’ ᾎד ứȲṳӑ

ὍҖӀἈ ᶝῂ׃ѿҵПṂ׃ ѬῶӣљӨ ӣѬ

Ю Ḗȴᴕ   ∂ ц ∂

ậ П Ȳ∂ ӑẃ ậӣљӣѬ Пד

ᾎ҆ ẁד П Ἠ ╟ȴ 

 › ɎѤ▒ϡ ɏ 

A. Ѭᵓ Ɫ Є Ѭῶ Њ љ∂ Пכ

Ȳᴞ ‹ὑד2018 ∂ ʟѬ ∂ ϯȲ ԝ

ỗ ҖѬ ҅ ɦ Җ Ѭ ӱ ∂ иέ

ɧȲ ɦѤ▒ϡ ɧצ ᾼῂ ∂ᾬȲ

иῶ Ɫ Ѭῶȴ 

B. Ѥ▒ϡ ᴯὑ ҖӀ╜ᾙЄ ὧ Ѻ ֮Ɏֽ  

39ɏȲ ὑ ֮ẁѬỦӴ⅔ Ȳ в∂ᾬ 110 ὑ

2018ᴟ ד2020 ԓ ∂ ᶙכȲ ᶙכ ῶ 138Ҭȳ

᾿ ῶ 402Ҭȳиῶ еԚӣῶ 1,737ҬȲԚ 2,277Ҭ

ᵂ ȴ 

C. Ѥ▒ϡ в ӣ вѬῶ שׁ П ІѬῶȲ

ῶ ҠиⱢ ӣљ ῶц᾿ ῶȲ֪צ ֥

ᵛ ḖȲ֪ױ ӣ 4G ῶ Ɏứ

/ứ Ɏ1и ᴟ 24Њ ɏᴞ ֫ ứȲẓ IP68Ṯ

ṮѬ ɏȲЄ иῶ иⱢᴕ Ḗц ἤȲ⁄

ӣ МᶻῶᾼѠהɎצ ᶻɏȲѬῶѿצ Ѡה

ᴟ М ȲԛӦ М צ ᴟ ῶ Ȳ

4G ᴟ МїȲẔ ῶ 1Њ

ῶ Ȳ1щ֫װ1 Ȳװ1 е ӣљиῶ иȲ֪

ӣѬ Њѹ е Ȳ Ȳ ṿӣ 4G

Ѡהὔ כ Ӑכ Ȳ╝ ϩȳᵅғ ȳ
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ᵅכӐᾼ NB-IoTἨ Sigfox ῶ ȲẔ ῶ

1Њ ῶ Ȳ1щ֫װ1 Ȳϱװ1 ғ ֫

Ѭῶ ц Ȳṳẓ ѬȳӔ ȳ

ϩЛṜщ ғ ȴ 

D. Ӑ Ӧ ѬῶȲҠὑῶ Ӵᵛ ᾼӣ

Ѭ Ȳ ю∟ Ṇ ȴ Ѭῶв∂П

ғ ҵȲӐ ӣẁѬ ӂү ᴩ

иέȲẁѬ ӂүẦᵗ ᴩẁѬ ᾼѬ

ȲẔғ Ҕᵶᵛ Ȳ Ѭ Ѭ

оȳ ȳ иέȲֽ ӣ / ᴯ▲ Ἠ☼

ϩ ȳ ӱȳ Ѭ ☼ ғ

ȴ 

E. ҫϚѠ Ȳ Ѭῶ ֥Ȳ∂ Ѭ

МїȲᵂⱢẁѬ Ṽ Ȳṳᵛ Ѭ

Ѭ …ȷ ֥и ᵂ ᾼ ᴩȲ ṣ ֫

Ȳᵛ Ѭ Ȳṳ נ ῀ ȴ∂

ӴӣљӣѬиέȲҠ ӣ֯Є₤ӣѬӣљ Ȳ ᵅ

Ѭ ᾼכ ȲᴖЊ₤ӣљӼ Ϡ М╥ᵡ Ѭ

цӣѬ Ȳѿה ӣѬПӭᾼȷפּ ֥ ₨Ӏᾼ∂

Ȳ ῂ ᴰ׃ ỞȲӖ ӣѬ Ҡ ȲḆ

ῺӖ Ӣ♄ȴ 
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 39ȳɦ Җ Ѭ ӱ ∂ иέ ɧ  
ẃ ȸ Җ Ѭ ӱ ɎѤ▒ϡ ɏ∂ иέ ӣɎ Ṿ ϢȲ2021ɏ 

 

3.1.2ȳ2019ד Ѭῶᶾ  

Ɫ ᾬ∂צ╠ Ѭῶ∂ Ȳצ ὑ ῴ в

Ѭῶ ẁᶙ Ѭῶὢ юȲ ∂

ѬῶП ᴩȲ в ῤȲᵀ Ѭῶ₇

ᾬ IoTȳ ICTᶾ ֥ сȲᴕ ѽ

ѿ᷾ Ḃ Ȳ ᵫ ╜ Ȳᵓӣ

ᶾדּ Ӑכ Ȳ֯₇ Ҡ ắ

ᶮϯȲ іẦᵗӐЁ Ғᶶ᷾Ϥׁש ₇Ȳ ᵗצ

цᶿ в Ȳ֪ױ и ◕ ɦᶾ ɧ

ɦ ɧɎ  40ɏȲѿ Ḕ ֥ вᶾ ȳἷ

ȴ 
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 40ȳ Ѭῶ֢ ◕Џᵂ 

 

Ὑ ѿ ד ẁ ᾼҠᴩἤה ṓ 

ד2018  12ѣ 26ѡ Ѭῶ ẁ

 

  ҔᵶѬῶ ȳ ȳṆ Ԛ 22 59Ϣ Ȳ

҅ῶч Ȳ ῶ Ὅ ꜜ ᴩ ᶾ ПӀ

ạҵȲḆ ứ П ἤц ẁӑẃҒ

сПᵂᾎ ד ∂ ȴ ∟Ȳ ҅ῶḆדФӻ☼Ȳ

Ḗϱϯ ẁ Ҡ֥ᵂ  ȴה

ד2019  1ѣ 29ѡ ӀἈ Ѭῶ  

  ҔᵶѬῶ ȳ ȳṆ Ԛ 41 65Ϣ Ȳ

ӑẃ Ѡ ẁֵ ṓȲҔᵶӀ ᴃֹו

ӣἤ ȳ ғכ Ѡהȳ ᶾ Л Ḇ ֪ ȳ

ѿцӑẃ ⁄ Ȳ Ӧ֢ꜜ ẁ ц∂

Ȳѿᵓ∟ Ѡ Ḇ€֥ Ȳṳ ֥֢

Ȳ Ḇצᵓ ȴ 

ד2019  4ѣ 26ѡ Ѭῶ ╜ Ὑ ȸ 

  ҔᵶѬῶ ȳ ȳṆ Ԛ 45 82Ϣ Ȳ

МΩӁӑẃ ╜ Ѡ֣ȲҔᵶҖѬ Ѭῶи ◕

ד2015  

2019ᴟ

 ד2022

2020ᴟ

 ד2023

ᴷ ֥ Ḗ  

ǯ

ǰ 
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ȳЄӣљ ῂ׃ ȳ Ѡ ѠהȴɎ  41ɏ 

 

 

 

 41ȳҖѬ ң Ѭῶ Ὑ ᶮ 

 

ᶾ  

Ɫὑ ԓ ›ȲԒ Є вҵẁ ц

сᶾ ὢ כ ⇔ȲҖѬ ὑ цדȳ2020ד2019 ד2022

3 ɦᶾװ ɧȲⱢԓ Ẃѿ ֥ẁ Ѡה

֥ ҒȲ Ҕᵶϱϯ ẁ ȲҔᵶ ѻȳѬῶ ȳ

ῶ ȳṆ Ԛ֝ Ȳ ҖѬ ẁП

Ȳѿḕ 60ҬѬῶП∂ Ȳ

Пᶾ ҠᴩἤȲḂṏṳ Ҡӣ ₇Ȳ Ḕ с₇ ȲԚ

11 ȳ19 Ȳ֥  720 ҬѬῶ ֮ׄ ᴩ

ȷ ӣ ῶᶾ Ҕᵶ ȳהד ה І

ה 3 ₤ȷ ᶾ ӣҔᵶ 4GȳNB-IoTȳWiFiȳ

LoRaȳSigfoxȳRF цצ ֵ ᶾ Ɏֽ  

42ɏȴẔ ᴩכὨ ὑ∟ Ὑȴ 

ɦ Ѭῶᶾ ɧⱢԓ ᴞẃѬṶ Ȳכ
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ғ ֥ 10 18 ϱȳϯ ᷾Ϥ Ѭῶׁש Ȳṳі

ҵѬ ȳ ה Ԓ ᶾ в ₇Ԛ֝

Ȳ‚ в ӻ☼ Ȳṿ Ѭῶẁ П

ȳᶾ ȳ₇  Ṝ ḔȲẔכὨɦ ҖẁѬ

Ѭῶ ɧ 8 ự 2021ɦ ₨Ӏ ӣ

ɧȲ…╜Ἀ ᾙ Ϛ ᴯȴ 

 

 

 42ȳ Ѭῶֵаᶾ  

 

Ѭῶ  

Ɫ ᴷ П ὢ Ӑכ ₇ ҠᴩἤȲ ᵓ

ӑẃԓ П ᴩ Ȳᶾה ᶙכ∟ȲҖѬ

ᾬὑ∂צ╠ ד2020 ȴ ѿе ἵ

ᵅ ḟ Ѡה ȲԚ11 צ 

Ȳ ц ▲ԛ ѩ ∟Ȳ צ 7

Ȳṿӣ вҵ 3 Ѭῶц 4 ῶ ȴ 

ҖӀиῶ 12љѿϱȳѹԓ ֢љѬῶự

Ҝѩ 91%ѿϱПЄ ֥ῂ Ɫ Ԓ Ȳḕ ׄ

2,000Ҭפּ ѬῶȲẔМиῶҜ ׄ 97%Ȳԓפּ Ԛ

ׄ  15,495 Ҭ Ѭῶṳὑ ד2023 10ѣᶙכ ᵂ ȴ
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ᴩכὨ ὑ ҳ Ὑȴ 

ứ╠צ∂ᾬӨ Ѭῶᵂ  

ҖѬ Ἤ ᴞ ד2020 1ѣ 1ѡ Ȳ ∂ Бԓ

╟Ҁ ׄ ѬῶȲ צ и╠צ∂ᾬӣљ ҏᶦ

ҖѬ Ầᵗ ѬῶП ḖȲ֪ױȲҖѬ ὑ  02 ד2023

ѣ 09 ѡ Ӂɦ╠צ∂ᾬӨ Ѭῶᵂ ɧȲѿ

Ṝ╠צӣљ ḖȲẦᵗ ›Ҁ Ѭῶȴ 

ᵂ Ө Ѡהѩ ӣљӨ ӣѬЀ ḆѠהцᵂ

☼ ὑ Ѭ Ṇ в ѬῶЏ Ȳṳὑᶙכ

Џ ∟ ῀ӣљ ȲẔן Ṽ ∂

ȴד ☼ ֽϯ  43ȴ 

 

 

 43ȳ╠צӣљӨ Ѭῶ ☼  
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ҫᴕ П ц Ȳ╠צ∂ᾬӨ

ѬῶȲṼᵂ ứ Ɏ ῶц ῶѿϯἬצ

иῶɏ Ȳ֪ױȲ ∂ᾬ ỗ Ἠậ ԓ ӣљ֝ Пᴰ

љ҅ῶɎ ỗ ῏ɏȲ Ө ц ӻӨ ∟ȲỞ

ắӨ ȷӨ ᶙכ∟Ȳᵛ ϤҖѬ ∟ ự Ѭῶ

Ѡה ȴᵂ ӁṤЭɎ ᴟ ד2024 9ѣἉѦɏȲԚ

ắ 32 Ө ȲᶙכӨ Ԛ 28 ȲẔМֵ Ɫү ϩ

ῖԌצ еҨ ἬӨ ԈȲ иⱢ ӣљцṂϢ

Ȳ 1 ⱢϚ ӣљȷҫẔ҃ 4 ⁄֪ ῶᴯ ᴩḂ

Ȳ╝Ữӑ╟ᵂȴ 

2.0 

ȲҖѬ ═ שׁ ∟ ᾬ∂צ╠ Ѭῶ

Є П Ѡ Ȳ2022דṼҖӀἈҒ Ғ Ѭ

ῶׄ цד ╟∂ П╓ӱȲ Ὑ

∟Ȳ ứɦ ҖẁѬ Ѭῶ ɧȷ ὑ 2023

ד › Ȳ ֥Ѭῶ ựד8 ḡד Ȳ› ד2

Ԓ∂ иᵑⱢ ד1 5 Ҭȳ ד2 Ғᴟ 12 ҬȲṳ

ד ц ӔȲֽ ᴩ ᶮṏֻȲ ὑ 3 Ɏ2025ד

ɏד ֥ ȳ ῶḡ Ȳ Ғ∂ ᴟḕד 21

Ҭȴ 

ᾼ═ Ȳ ᾬ∂צ╠

Ԉ ȲỮצЛṏῶᴯḂ ȳ цӖ ἴ ֵ

∕ᵌὢȲ֪ױȲὑ ứ Ѡ Ȳ ԛװ в

Ȳṳ Бᶙכ Ѭῶ ᴩכὨ ᴩ иέц Ḗ

Ȳ2023דҖѬ Ѭῶ ╜ ֥ ᴷ Ὠ Ȳ

ױȲױ֪ ṳӑ ᴩȲṳὑ שἉׁד2023 ɦ

2.0ɧɎFOT 2.0ɏȲ2024ד ᵂ Ȳ∟ Ṽ

Ὠ Ȳ᷄ҏ Ѡ Ȳѿ с∂ כ Ȳ ӣכ
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љȳ цѬ Ϯ ПӘ Ѡ ȴ 

 

3.2ȳ Ṇ Ὑ 

Ɫ ṜҖѬ ц ϱ ӣ ḖȲ ӣṆ ∂ Ϸ

Ɫכ ӭȲҖѬ ц ֮ Ѡה

ד Ȳ Ḕ Ṇ о€ּפ ȳ ⁄ ȳ♆Џ

ȳ╟Џ ȳӣѬ ȳ ц иέ ӭ

Ѡהṳ ᴩṆ Ȳѿϯ ᴞ ῶ

Ṇ 3 ◕∂ ᴩ Ὑȴ 

1 ∂ד2015-◕ Ѭ Ṇ  

Ɫ о ѬῶȲҖѬ ὑҖӀἈ ∂П ῂ׃

1 Ԓᴩ Ѭῶ Ȳ צ ѬῶḂה ⱢҠ

ҏ І П ІῶȲ֫ ḕҬѬῶ☼ ṳҒ Ȳ

ѿ ḕѡӣ Ȳ ҟ Ɫן ПѬῶȲ оⱢ

Џẓȷ֝ ᴯѬ Ȳ Ѭ ֫ ҖѬ ṳ

е Ѭ ȴ 

ҫⱢ ẁӣљ▲ ᵛ Ѭ ᾭᾓȲ2015֝דḔ ᴞ

ῶ Ѭ Ṇ Ȳ ẁ Ѭῶ֫ ╓ ⇔ ▲ ғ Ȳ

Ṽ ṿӣ ֽῂ ᴰљȳ ỗ ц ῏ Ȳ

Л֝ṿӣ῏Ю Ȳᵧ Ҕ╗ӣѬ ѩ ȳ Пפ

ȳѬ ҭὙ ȳῂ ῶцἬצеԚѬ ᾼѬ

цѬ ᾭᾓ ȴ 

 Ϛ ṿӣ῏Ю  

Ṽ  44ἬӱȲϚ ṿӣ῏Ю ѿ פּ ᵧ ϱ ӣѬ

ếӭ›ӣѬ ѩ ȳ ẁѬ ᾼ ȳ ⇔

ȲѿᵓҖѬ ֝Ч▲כӣѬцѬ ᾭᾓȲṳҠ ϚḔᵓӣ

֢ Пפ ῶ▲ Ѭ ȳѬ П ҭὙ

ȴ 
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 44ȳϚ ṿӣ῏  

 ῂ ỗ Ю  

֯ῂ ṮḳМї е⅍ᾼ ὰМȲ ẁ▲ ῂ

ῶцἬצеԚѬ ᾼѬ цѬ ᾭᾓȲᵓӣẔ ῶП

ҭὙ ȲҠ ῂ еԚѬ ╥ᵡצ═ ἤҏѬȳ ᴿ

ѬȳѬ ȲἨᴞ ῶ ҷן ᾼᾭᾓȲѿẁῂ

ỗ ᵛ ȲṆ ֽ  45ȴ 

 

 45ȳῂ ỗ Ṇ  
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 ῏ 

Ӧ ῏ ӣѬ Ɏ  46ɏȲ ῂ ᴯ

ᴩ֢ῂ ∟ ғ ȲѬ Ṇ ▐ ֽ  47ἬӱȲ∟

ғ Ὑֽϯȸ 

A. ӣѬ ῂ ᴯȲ ᴰљѬ ȳ֮ᵿцῂ

ᾼ ȴ 

B. ᴰљȳ ỗ П Ϥ ȲцẔ ứȴ 

C. ֢ῂ ῶȳеԚѬ ȴ 

D. ֢ῂ Ѭ ПҏѬ ȴ 

E. ֢ῂ ӣѬᾭᾓᾼ֢ ╓ ứ ȲҔ╗═

ἤҏѬц ᴿ Ѭȴ 

F. ֢ῂ Ѭ иέᾼ֢ ╓ ứ ȲҔ╗

⇔ȳ ц ȴ 

 

 

 46ȳ ῏Ṇ  
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 47ȳᴞ ῶ Ѭ Ṇ ▐  

 

Ѭ Ṇ ӣȲϚѠ Ҡ ẁṏֻᾼ

ӂүȲẦᵗ ԓѠᴯᾼ ḟѠ Ȳϡ῏Ҡ∂Ӵᵛ

ᾼ Ғ ӣѿ ẁӀӖṹצ―ᵓᾼ Ӣ♄Ȳ

ῂ׃ 1 ᾼṮḳМїцӣљҠ Ѭ Ȳὑњ ȳӂὰ

Ἠ ϱ ▲ ῂ ᵛ Ѭ цӣѬ ᾓȲѿцנ

ӣ Ἠ נ ѬȷᴖҖѬ ӼҠ Ѭ

ἤȳЛ ᾼѠ֫ה Ȳὑ ậ М ᵶᾼ

ӣѬ ȳ ☼ Ȳ ױ ױ в Ѭȳиέӣ

љӣѬ ȳцה Ѭῶ ⇔ᾼ Ȳ ϚḔ ӣ

ᾼѬῶ иέȲ ẞѬ ᾼᴩ Ṽ ȴṼϱ

Ѭ ӣכ ȲҖѬ ὑ ד2016 3ѣ ҖӀ е

ɦ2016 ₨Ӏ ӣ ɧП ȴ 

ϡ ∂ד2017-◕ ᴞ ῶ Ṇ  

Ѭῶׄ ҒȲ ғ ḖϷ П
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ҒȲᵀ֪ Ϛ ◕ᾼᴞ ῶ Ѭ ѥ ѻ ӱȳ

Ѭ иέɎ 

 48ɏȳ ῶцԝ ғ Ȳ֪ױὑ 2017

ד Ȳ ֥ Ḗ ∂ Ṇ Ȳ цᵅ

ȳӣѬ ц ᴯ∂ ӭ ᴩᴞ כ ῀ц

ḕѡ ῶ ȲѿӣѬּט ⱢẂȲѻ ӣљӣѬ

ᶮȲѿ Ἠ ῶѠה ᴩϚứ вȲӣѬ טּ ᴍи

ѩ טּ ⇔ ᴩ ứȲὑ ӱכ ∟ȲӦ

῏ ᴩ Ԉ▲ Ɏ  49ɏȲṳὑ ∟ѿד П

▲ Ὠȳ∂ Ѡ ц Ὠ Ԉ ᶮц

Ԉ ҌȲẦᵗ֝Ч Ḇᶙ ᾼ▲ ц ӣ

Ѭ Ԉȴ∟ и ֝Ч П Ԉ Ȳ

כ ᵒ ȲḆᵓὑ ֮ᵒ Ȳ

с֝Ч ȴ 

 

 
 48ȳ Ѭ иέ 
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 49ȳ Ԉ ᵂ  

 

ẔМḕѡ ῶ 1 ѡѿϱѬ ȳ Њὑ

3.42VȳѬ ϩЛṜщ ȳAMR Ѭ ӑ Ở֫ ȳᵅ

כ ӑ Ԛ 6 Ὑ Ȳḕѡ mail Ɏ  

50ɏȲצ ҒἭ Ϣ ạȴ 
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 50ȳḕѡ ῶ 

 

Ṇ в ȳᵅ ȳ ☼ȳӣѬ Ғȳ ӣ

ѬȳӣѬ юц ӣѬ 7 Є ᴩѡ ḖПѻ

ӱ 18 ȲиᵑⱢ 2Є 3 ц

ӣѬ 5Є 15 Ɏῶ 10ɏȴ 

 

ῶ 10ȳᴞ ῶ Ṇ ᵒứ ⁄ 
ᴞ ῶ Ṇ ᵒứ ⁄ 

₤  ⁄ 

    БɎ  ɏщɎᵶɏѿϱӑ֫ ᴟ∟ ᴻὢѻ  

ᵅ  ᵅ

 

Ɏ  ɏщᵅὑɎ  ɏV 

Ѭ ᵅ  Ѭ ϩЛṜщ ЄὑɎ  ɏѡ 

☼ ☼ ѡч֣ ЄὑѡӔ֣ ᾼɎ  ɏ%Ɏᵶɏѿϱ 

ӣѬ Ғ ѡӣѬ Ғ Ӕ ȸѡӣѬ Л֯ 30ѡӂᶁѡӣѬ ӔɎ  ɏ

в 

טּ ȸ ѡӣѬ 30ѡӂᶁѡӣѬ טּ Ɏ  ɏ%Ɏᵶɏ

ѹ ҒɎ  ɏ⇔Ɏᵶɏѿϱ 

ӣѬ Ғ ҟ֝ד ѩ ȸ  ӣѬ ҟ֝ד ӣѬ Ғ

Ɏ  ɏ%Ɏᵶɏѹ ҒɎ  ɏ⇔Ɏᵶɏѿϱ 

1 ד ӂᶁѩ ȸ ӣѬ 1 ӂᶁד ӣѬ Ғ

Ɏ  ɏ%Ɏᵶɏѹ ҒɎ  ɏ⇔Ɏᵶɏѿϱ 

ϱ ѩ ȸ ӣѬ ϱ ӣѬ טּ Ɏ  ɏ%Ɏᵶɏ



 

87 

 

ѹ ҒɎ  ɏ⇔Ɏᵶɏѿϱ 

 ѣӣѬ

Ғ 

ҟ֝ד ѩ ȸѣӣѬ ҟ֝ד ѣӣѬ Ғ

Ɏ  ɏ%Ɏᵶɏѹ ҒɎ  ɏ⇔Ɏᵶɏѿϱ 

1 ѣӂᶁѩד ȸѣӣѬ 1 ӂᶁѣӣѬד Ғ

Ɏ  ɏ%Ɏᵶɏѹ ҒɎ  ɏ⇔Ɏᵶɏѿϱ 

ϱ ѩ ȸѣӣѬ ϱѣӣѬ טּ Ɏ  ɏ%Ɏᵶɏѹ

ҒɎ  ɏ⇔Ɏᵶɏѿϱ 

☼ ҏ

QS 

☼ ҏɎ  ɏ QSɎᵶɏѿϱ 

ῶ ӣѬ

и Ғ 

ῶи ⇔ Ɏ ῶ-иῶếɏ ϱ ҒɎ  ɏ%ѹиῶ

ӂᶁи ⇔ ЄὑɎ  ɏ⇔Ɏᵶɏѿϱ 

ῶѣӣѬ

и Ғ 

ῶи ⇔ Ɏ ῶ-иῶếɏ ϱѣ ҒɎ  ɏ%ѹиῶ

ӂᶁи ⇔ ЄὑɎ  ɏ⇔Ɏᵶɏѿϱ 

ӣѬ ӣѬ ӣѬȸ ☼ Ɏ  ɏщɎᵶɏѿϱЛ ⱢɎ  ɏ

cmhɎᵶɏѿϯ 

ӣѬ ю ѡӣѬ ю ȸѡӣѬ Л֯ 30ѡӂᶁѡӣѬ Ɏ  ɏ

в 

טּ ȸѡӣѬ 30ѡӂᶁѡӣѬ טּ Ɏ  ɏ%Ɏᵶɏ

ѹ юɎ  ɏ⇔Ɏᵶɏѿϱ 

ӣѬ ю ҟ֝ד ѩ ȸ ӣѬ ҟ֝ד ӣѬ ю

Ɏ  ɏ%Ɏᵶɏѹ юɎ  ɏ⇔Ɏᵶɏѿϱ 

1 ד ӂᶁѩ ȸ ӣѬ 1 ӂᶁד ӣѬ ю

Ɏ  ɏ%Ɏᵶɏѹ юɎ  ɏ⇔Ɏᵶɏѿϱ 

ϱ ѩ ȸ ӣѬ ϱ ӣѬ טּ Ɏ  ɏ%Ɏᵶɏѹ

юɎ  ɏ⇔Ɏᵶɏѿϱ 

ѣӣѬ ю ҟ֝ד ѩ ȸѣӣѬ ҟ֝ד ѣӣѬ ю

Ɏ  ɏ%Ɏᵶɏѹ юɎ  ɏ⇔Ɏᵶɏѿϱ 

1 ѣӂᶁѩד ȸѣӣѬ 1 ӂᶁѣӣѬד ю

Ɏ  ɏ%Ɏᵶɏѹ юɎ  ɏ⇔Ɏᵶɏѿϱ 

ϱ ѩ ȸѣӣѬ ϱѣӣѬ טּ Ɏ  ɏ%Ɏᵶɏѹ

юɎ  ɏ⇔Ɏᵶɏѿϱ 

 ѡӣѬ Ɏ  ɏѡꞋ ›Ϛѡ юɎ  ɏ%Ɏᵶɏѿϱ 

ῶ ӣѬ

и ю 

ῶи ⇔ Ɏ ῶ-иῶếɏ ϱ юɎ  ɏ% 

ῶѣӣѬ

и ю 

ῶи ⇔ Ɏ ῶ-иῶếɏ ϱѣ юɎ  ɏ% 

ӣ

Ѭ 

ӣѬ ☼ Ɏ ɏщɎᵶɏѿϱ═ Ɫ 0 

Ԉ֪▲ ὨᵒứⱢῈ⅞ ᴖ ӣӐ Ȳֽ

ѡ ѣװ ḕѣӣѬ Ɏ ɏ⇔Ɏᵶɏѿϱ⁄  

 

ҫⱢẦᵗӣљᴞѻӣѬ Ȳ2018ד ӣɦ Ѭ

ɧṆ ӂүцӨ Ȳ ẁБׄ ѬῶӣљҠ

ȳњ Ἠӂὰ ӣѬ ᾓȲцנ ӣѬ

Ȳ Ѭ Ḇצ ȴṆ ѿ ᶮоᵧ ӣѬ₤ Ȳ
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ҔᵶӣѬ ȳӣѬ Ɏ  51ɏȳ ҭפ ȲṳҠ

ứ ӣѬ ӱ Ԉȳ ׀ Ϣ ȳӣѬ╓ ▲ é

ғ ȲЄЄ сӣљ ӣѬᾼ―ᵓἤȲṿҖѬ Ɫכ

в Ϛ ᵓӣ Ѭῶ ẁӣљҒ ὢ ӣᾼᴞẃѬṶ

ȴ 

ӣѬ ӱ Ԉѻ Ӧӣљ 7 щ ӣѬ

ϱ ȳ Ὼ 1 ѣ ӂᶁȳҟ֝ד טּ ц 30щ

ӣѬ ҟ֝ד טּ ПѩẂц⇔ ᴩ Ӑ ӱ ứȲṳ

Ҡ ỏ ӣѬȳ ☼ȳ ӣѬц ЛӣѬ ᴩ

ứȲ Ӣ ӱ⁄ ӣљἬ ׀ Ϣ Ɏњ ц

mailɏ ῀Ȳṿӣљצ ᴩӣљᴞѻӣѬ Ȳֽ  

52ȴ 

 

 

 51ȳ Ѭ Ṇ ▲ ӣѬ цӣѬ  
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 52ȳ Ѭ Ṇ ӣѬ ӱ Ԉ 

 

2019ᴟ ד2021 ᴕ ֢ Ȳ ᴞ

ῶ Ṇ ғ ȲṳϚ֝ Ѭ ғ ѿ ֥ӣ

љṿӣ ḖȲҔ╗ӣљѬ ȳᴞ ӱ ғ

Ȳֽ  53ȴ 

 

 

 53ȳ Ѭ Ṇ Ѭ ғ  



 

90 

 

Ӧὑ Ѭῶׄ ҒȲṼѬῶ ἤ ֵ ן

Ȳה ӂᴩᵂ Ȳԛ᷅װ Ȳѿᵓ ẞ

ḖɎ  54ɏȴṳѹ ḕѡӣѬ⇔ ᴩѡ ᵂ Ȳᵓӣ

ѡ ⇔ ᴩ כ ᵂ Ȳṳ Ѭῶ ҏ

ῶȲ и Ȳᵛ Ϡ Ѭῶᾭᾓṳ Ϛ֝Ḃ

Ѭῶ ȴӼ ῂ׃ Ѭῶ∂ ȲṆ ẁ֢ῂ׃

ӣѬ⇔ ẁЮ ȴ 

 

 54ȳᴞ ῶ Ṇ ▐  

 

Ϯ ד2023-◕ AMR ӂүṆ  

Ɫ֪ ═ ᾬ∂צ╠ ѬῶȲ֝ ᴕ Ṇ

ц ҉ἤȲӦὑѬῶ ѡ ҒȲ› ◕ᾼṆ

Ғ ȲБ ḕѡѡ ᵂ Ἃ Ȳ Ϡѡ ᵂ

Ữצ› ᾼѬῶ о ᾼ ᵂ Ȳѿцѡ ∟

ᾼ כ ד ᵂ Ȳ ṷᵂ Ḗᴕ ЄȲױ

◕Ṇ Ӈ ӑẃ Ἤצ 168 ҬѬῶȲ Ϥᴞ ῶẃ
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Ṇ ȲӇ ᵂẞӂᴩ ἤ ҉ Ȳ

ẞ Ṝḕ ◕Ѭῶ ᾼ ḖȲⱢױ ӂүṆ

Ṇ ▐ ȳ ה ȳ ∂ ȴ 

Ṇ ▐ ȲḂ ֮иЏѿци Ҡה ҉П▐ Ȳ

ᴕ ẞṿӣ῏ц Є Ғ Ӣᾼ ц ḖȲ

ṳѹҠᶶ ᾼ ἤ ц ҉ ȳ Ὲ׀ ц

ȴеצ A ϱ∂ Ṇ Ȳ Ѭῶ ן

Ȳѿ RESTful APIЮ Ѡה ᴩ ֥Ȳ ֥ OGC 

SensorThings API ȲṳṿӣSLB ӂ ạȲ

Ѭῶ ϱ Ѭῶ П ☼ Ȳ ᴩи☼и

ֵ Ѭῶ ן ὢ Ȳц ẁ ῶὰ

₇ Ȳֽ  55ȴ 

 

 

 55ȳеצ AṆ ▐  

 

еצ B ϱ∂ Ѭ Ṇ Ȳ ҵ ὍӖ ▲

ӣѬᾭᾓȲ ẁ ӱẁӖ ᴩᴞѻ ӭᾼȲֽ

 56Ȳᵓӣеצ ȳѻ ҉ἤṾ ἤȲц Л

֝ IPṿӣ῏ɎӣљɏȲҠ֝ Ṝ☼ ц ׄ ᴕ ȳ
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ҫҵṿӣ CDNὢ ɎContent Delivery Networkɏ ☼Єכ

ᾼ ѱȳ ὙѝԈȳCSSȳJavaScript ȲὍ ὑ

CDN ᾼ Ὲ׀ Ȳ ᵍ כ ☼ ȲӼҠ

ᾼч ⇔ȴ 

 

 56ȳеצ BṆ ▐  

 

ᴖὑ֮ ∂Ӵ Ṇ Ȳ ׀

Ȳ ẁ в ṿӣ῏ ᴩ ѬῶӣѬ Ȳṳ ֥

Ḗ∂ ד ғ Ȳֽ  57Ȳ֯ Ѡ ӣ

NoSQL ה ṳᴩȲNoSQL ậѬῶ׀

Ở Ȳ ה SQL ậ׀ ∟ Ɏֽ

ѡ ȳ Ԉ ɏȴ 
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 57ȳ֮ Ṇ ▐  

 

֯ ה Ȳ ὢ ▐ ц ᶾ

Ȳצᵑὑ ҟ ה ה ѠהȲ֯ Ғ Ṇ

Ѡ צ ѹᶶ ֣ ҉Ȳѹ ᶶ ֪ ḖḂ

ᴖ ғ ȴ 

֯ ȲЛ ╥ API ẞѬῶן Ȳẞ о

Ṇ ПМȲ ὢ П ȳ ֮П ֯׀ Фד

ᾼ ȲⱢױṆ ӣ ᴱԝɎMessage QueueɏᾼѠ

ה Ȳ ѠɎProducerɏҬ Ӷ ᴱ

ԝ MQɎBrokerɏȲ ―ѠɎConsumerɏן Ṽᶧᾼ М

ậ Ȳἒױ ӴФЛ Ȳ Ҡѿ ẞԉ ȳѬ

ӂ ȳ ׀ ȳṆ Ȳ ḟ ᾼכ

ȲӐṆ ᴱԝ ӣᾼ Ὅ ᾼ ӣ Ầ Ɫ

Advanced Message Queuing ProtocolɎAMQPɏ ԝ

Ầ ȴ 

֯ Ȳ NoSQL Ȳ ה ἤи

Џ ȲѬῶ Ở ɎRaw Dataɏᾼ ᶧ₤ Ὅ֯׀

NoSQL Ȳ ∟ᾼ ȳ ῶ׀Ὅ֯ ה
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ȷצᵑὑѿἏ ṿӣ ה Ὅ׀ Ở

Ғ ȲЄ Ϥ ᾎ ȴҫҵи иᵐ

ѿ ὡ ậ׀ ȴ 

֯ ׄԓᾼ Ѡ Ȳ ֮ ֥ᾼ▐ ϯȲӇ Ḇצ

ᾼ ḖȲ Ṯ ȳ ȳ׀ ȳ ׄ

ҳ ֣ẃ ȴ 

 Ṯ  

֯ ӣṮѭ ȳ֮ Ṯѭ ȳṮ◖Ṇ

ȳϤ– Ṇ ȳϤ–Ṯ Ṇ Ṯ ḟѠ Ȳ 

DDoSȳ IP ȳṮ◖цṮѦ APT ḃ Ȳṳѹ ᴩ

ᾼ ȲѿцṆ Ю ϱᾼ ȴ 

 ׀ 

Ṽᴩ╜ ׄ еӁᾼ╓і∂ Ȳ ὢ Ἤ Ϛйᾼ

ậȳ׀ Ԍц ᾼ Ἤ֮֯Ӈ Ɫᶺ вȲᴖѹ

Ṇ Мᾼ ᴩҒ Ȳ ц ὑ֮׀⁄

Ȳ Ϸ ứ Ԍѿц∂ ᾼ▐ ȴ 

  

∂ VPN Ȳ ӣҒ ẦứȲṳ о ׀

ậᾼ ạȲѿ ὍⱢ ⁄Ȳẃ ’ ֮ ᾼ ׄ

ԓ ȴ П ᾼӻ Ἠ╥ Web Service ạ

ᾼ ȲϷ ᴩׄԓἤᾼṮ◖ ∟Ὅᴩȴ 

 ׄ  

╟ Ở ׄԓἤ ȳѻ ׄԓἤ ȳ ׄ

ԓἤ ц ȲṳṼ Ὠ ᴩ ♂ᾼ ȴ

Ϸ ᵛצ ᾼ ׄ ѿц ȲṳѹצṆ ᾼ

ạȴ 

֯ Ḗғ Ѡ Ȳѻ ’ќ в

Ѭῶḕѡ 24 ן ᶙכѡӣѬ ȳᴞ כ
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ȳ€ּפ ȳ ⁄ ȳ♆Џ ȳ╟Џ ȳ

ц иέ ᵂ ᴩԓṆ о ֽ  58ᴟ  68ȲẔ

МҔᵶ Ṇ Ɏ ӣɏȳ Ṇ ɎҖѬ

ӣɏц Ѭ Ṇ Ɏӣљӣɏ ᴩ Ȳṳᶙכ ֮

֥▐ ֽ  69ȴ 

Ṇ оғ ᴥֽϯȸ 

 ╓ ῶὰ 

ѿ ȳ€ּפ ȳ Ɫ ԈȲ Ẕ

ȳᶻῶӔ ȳᴞ ῶכғ ȳᴞ ῶᶻῶѡ

ғ֫כ ȳ Ԉ ᶔ ֢ ῶȲצ и

έ פּ Ȳṳ ғ Ȳ ‍ ֪ ȲҠ

ӦṆ Ȳṳὑ ∟ Ȳצ Ḃ ҟ

Ӑ ᵂ Л―ᵓἤȴ 

 ӣѬּט ӱѿӣѬ ᴞ ғ  

ѿ ӣѬּט ⱢẂȲ AMR Ṇ ᶁ ứּט

30% ӱȲ⁄ ӣѬּפ 10⇔ӣљȲּט ᴟ 13⇔ѿϱ⁄

ӱȲ ӣѬּפ 250⇔ӣљȲ טּ ᴟ 325⇔ѿϱ ӱȲ

ᾎ ӣȲⱢ оױғ ȲὑAMRṆ ӣ

Ѭ ᴞ ӣѬּט ӱғ Ȳ ὊиӣѬ

ɎԚ 8 ɏȲѿӣљӂᶁӣѬ ᴩᴞ Ȳ ю

ϢЏ ӱ ứЏᵂ Ȳṳᴞ ὑḕד ȴ 

 ӣѬ ӱѿḕѡ ᵅ ӂᶁᴞ ӱ ứ

ғ  

ӣљӣѬ цӣѬ ᶁצЛ֝Ȳ ᾎ

ẁѬѠהȳӣѬ ᵑ ᴩ ӱ ứȲ

ᾎ ӣ ᶮȲὑAMRṆ ѿ֢Ѭ Ὼҙדḕѡ ᵅ

ӂᶁɎ ɏᴞ ӱ ứғ Ȳ Ṇ ᴞ ᷿ậ

Ѭ ḕѡ ᵅ ѿц ӂᶁ Ȳᴞ ḕד ứȲ
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צ ḟ ҟ ϢЏ ứжṶȴ 

 AMR Ѭ МѦȳ Ѭц Ѭᴞ ♆Џғ  

МѦȳ Ѭц Ѭ ♆ЏὊ цׄ ѬῶҵȲ ҫᴩ

♆Џᴟ Ѭῶ Ὂ ׄ ᵂ Ȳ 1 װ2

♆ЏжṶȲѹ ὔᶱ ♆ЏȲ כ Ѭῶ ҏ ⁯

Ϣ ȲὑAMRṆ ӣѬ ᴞ ᴟ∕

Ѭ Ȳὑ∕ Ѭ Ѭ Ѭ∟ᴞ ᴩ ♆Џғ Ȳצ

ḟ 1 ЏἨᶱ♆װ2 ♆ЏП ᶮȴ 

 Ṇ о€ּפ ☼  

иέἬצ Ѭῶ€ּפ ἤȲ פּ€֥ ȳ ⁄

ȳ♆Џ ȳ╟Џ ȳᴷ ᵂ Ȳ ד ғ

Ȳṳ AMR Ṇ ῶ APP ᴩ ֥Ȳ ԓ╟Џ

Ṇ о☼ ֥ȴ 

 Ѭ ӣљ ứцṼẁѬѠה ứӣѬ ӱ 

ὑᴞ ῶ Ṇ ứЄӣѬљ ȲԛṼЄ

ӣѬљȳ ῶȳ᾿ ῶциῶ Л֝ ₤ӣљ ӣѬ Ḗ

Л֝ȲҠ ЊӣѬ ӱ ᴯȲиᵑҠ ứⱢṼḕЊ

Ɏ Ю ɏȳѡȳ ȳѣȳד Л֝ ӱӣѬ

Ȳ Ҡὑ ứȲϷҠ ẁӣљᴞᴩ ứȲ ӣљᴞ

ѻ ӣѬḆ―ᵓȴ 
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 58ȳ פּ ӱ  

 

 
 59ȳ ῶӱ  
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 60ȳᶻῶӔ ῶӱ  

 

 

 61ȳᴞ ῶכғ ῶӱ  
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 62ȳᴞ ῶᶻῶѡכғ֫ ῶӱ  

 

 

 63ȳ Ԉ ᶔ ῶӱ  
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 64ȳ€ּפ ӱ  

 

 

 65ȳ♆Џ ӱ  

 






















































































































































































































