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ҟׁש Ὠὑכ ד98 ɦӣ І ῴḔᶾ Ҡᴩἤ

ᴷ ᵫɧ ( SNFD2009 ᵫ )ṳ І ỗ ὑ ד99 Ȳ כ

Ӑ ◕ᾼ Ϛ ṭ ȴү еҨ═ ɦӣ І

ɧȲ ᴩӇ П ֯ ӕỵ ἤ ▲ ᶾ שׁ ЏᵂȲ

ᶙכɦӣ І ᶾ Ҡᴩἤ ᴷ ᵫɧ( SNFD2017

ᵫ )Ȳṳὑ ᴩ ֝ ▲∟Ȳὑ ‹Ἁד106 І ỗ

▲Ȳѿ Ӑ ◕ Ὅ ἤ ᾬ ᶾ Бẓ ҠᴩἤȲ כ

Ӑ ◕ ϡ ṭ ȴ  

Ɫ Ӑכ ◕П 2 ṭ Ȳү еҨỗӦЏׁש ᴩɦ ֮

ɧד ṅȲӦὭשׁ Ђȳ ẈⱵ ЂȳὭ Ђ

Ђ Ϣᶙכɦ ֮ ɧȳɦ֮ ֥ ἤׁשṅɧ ɦῧ

ỵ ֮ ἤɧ ṅȷүשׁ еҨỗӦ Ἤשׁ ᴩɦ Џ

ᶾ ɧ ɦׄԓ ᴷɧד ∂╟ṅȲӦשׁ Ἤ ȳ ᵩ  ȳ

Ё  ȳᵦа  ȳ и  ȳ ⱷ Ђ Џ

ϢȲᶙכɦ ц ἤׁשṅɧȳɦ Ἐ Ṇ

ᶾ ɧȳɦ ᾬ שׁ ᶾ ɧȳɦ ֫ Ḋ שׁ ᶾ ɧȳ

ɦSNFD2017 ᵫׄԓ ᴷ Ẃ ⇔иέɧȳɦׄԓ ᴷ☼

∂Ӵ Ѡᾎׁשṅɧ ɦׄԓ ᴷиέ Ӵ∂ה ᴩɧ ṅȴשׁ  
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ӣ І  

֯ ӕỵ ἤ ▲ ᴷ ◕ 

ɦᶺ ӣ І ᶾ Ҡᴩἤ ᴷ ᵫɧ 

ᴩ  

 

1. ӭᾼ 

ӣ І ╥ ӢᾼӇ ᾬȲ֯ᶺ ᵘϩ ֣

╜ ᾼ֝ Ȳӣ І (Spent Nuclear Fuel Final  

Disposal, SNFD)ׄ ԓ ӼכⱢе йᾼ ȴү еҨᴞ

ד1986 ᵛ ד ṅשׁ Ȳѿ Ḗᶔ ᾼ ḟП ȴ ᾼ

֯ὑ ᶧ Ӈ ᾼ ᶾ Ȳṿ ׄԓ ֥ Ѭ Ȳ

ѿ ’ е ₇ ᾼ ӭ ȴ  

ү еҨ ɦὍ ἤᾬ ᾎ╟ᴩ ⁄ɧ 37 П ứȲ

ɦӣ І ɧȲ Ὑẓ ╟Ȳṳ

ѻ ứ∟Ȳй Ṽ ᴩȴṼ П Ȳ2005דᴟ

Ɫɦד2017 ֯ ӕỵ ἤ ▲ ᴷ ◕ɧȴ ◕ԉ ӭ Ɫȸ

(1)ᶙכᶺ ֯ ӕỵ ἤ ▲ȷ (2)∂Ӵ ֯ ӕỵғ / ׄ

ԓ ᴷᶾ ȴⱢ כ⇔ ᶾ ὨȲכ ◕

ᴩ Ȳ ứ2 ṭ Ȳᵛиᵑὑ ɦᶺכᶙד2009 ӣ І

ῴḔᶾ Ҡᴩἤ ᴷ ᵫ ( SNFD2009 ᵫ )ɧ 2017

ɦᶺכᶙד ӣ І ᶾ Ҡᴩἤ ᴷ ᵫ ( Ӑ

ᵫ )ɧѻ ᵫ1Ҍȳᶾ ќ ᵫ 3ҌȲѿцד ṅשׁ ᵫ ȴ

ҏ ᵫᾼӭᾼ֯ὑ ◕ἤᾼ ὨȲכ Ὑᶺ ᶾ

ᾼ ⇔ ϩȴӐ ᵫᵛⱢSNFD2017ѻ ᵫȴ  

ү еҨ›Бὑ ד2009 ҏSNFD2009 ᵫȲṳ ѻ І

ỗ ֝ ȴ ᵫ ∂ ֽϯȸ  

(1) ֮ ▲ᶾ  

ᴩ ֯ ӕỵ Ӑ ἤׁשṅȲ ӱ вẓצ ֯ ӕỵҔ

╗ ỵ (ῧ ỵⱢѻ )ȳᾇỵ цМӢ҅ ỵ 3 ȴṳ
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֮ ἤц ṿӣἤ ᴷȲ∂ ◕ѩ Ҡᴩᾼ ֯

ӕỵ…ѿῧ ỵⱢ Ԓᴕ ȴׁשṅ ӱ ֮ ὑ֮ Л

ứ Ȳᵀ♄ ȳ֮ ȳѭЍ♄ ц֮ ḳ ᶁצẔ и

Ӂᾼ ἤȴ Ϡ ֮ ỵ ᴯὑ  ứ֮ ҵȲиӁὑὰ

ꜜПӐ ỵ ȲӼẓצᴟюᴍ  ᾼד ứ ϩȴ

╓ҏӐ ӼҠ ֯׀ ֯ӕỵȲ Ẕ֥ ἤЬ ϚḔׁשṅ

ȴ  

(2) ғ / ׄԓ ᴷᶾ  

֯ ╟ɦֵ ɧׄԓғ Ἐᾼ Ѡ Ȳ ӣ ϱ

Ԓ ᾼ ἘᵂⱢᶺ Џ П ᴕ ȴӦ ϱЏ

Ȳѿц֮֯ϯ ⅍ ᴩ ᶾ ṅשׁ ӱᾼ

Ȳ Ὑ֮ױ Џ ᶾ БẓҠᴩἤȴӑẃҠѿ ֥ᶺ

֮ Ԉ ᴩЏ ∟ ӐЁоׁשṅȴ ὑғ / ׄԓиέᶾ

ῴḔ ᴷ Ὠ ӱȲἬ∂ П ֥ ▲ᾼᵂ ☼ Ҡѿ

╟П֮ Ἐц ₤Ȳ ԓṆ ᴷПῺ ȳ

ếӢᾬ Ȳṳѿה ה Ѡה ᴩԓṆ ᾼῴḔ ẂиέȲ

∂Ӵׄԓ ᴷᶾ ȴ  

 

ү еҨ ҏӐ ᵫПӭᾼȲ֯ὑ ᴷɦ ֯ ӕỵ ἤ

▲ ᴷ ◕ɧᾼᶾ Ҡᴩἤȴ Ȳѻױ І ỗ Ӽ

ᵑ ҏ3 ạ ḖȲҔ╗ Ὑȸ  

(1) ᵡ᷄ẞ֥ ᾼῧ ỵ ᴩ֮ ȴ  

(2) ֮ ᶾ ϩ╥ᵡᶙ ȴ  

(3) ֮ ╟  ׄԓἤП ᴷᶾ ╥ᵡ∂Ӵȴ  

 

ү еҨ ᴕ вҵᶾ Ȳ ӣ І

Пᶾ Ȳ иⱢɦ֮ ɧȳɦ Џ ᶾ ɧ

цɦׄԓ ᴷɧ3Єᶾ Ȳṳ᷾Ϥ ᾼ ֥ в

ᴩׁש ȴӐ ᵫӼѿ3ױЄᶾ Ɫѻ Ȳ ᴩכὨ Ȳѿ

› 3 ạ Ḗȴ  
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2. ׄԓ ᾎ Ḗ 

֮ Ɫ е ὑӣ І ПҠᴩ Ѡהȴ

֮ … ӣ І ὑɦֵ ɧᾼ ╟ц ứ

֮ ᾼ Ȳ ֥ᶔ ᾼЏ ╟ ֮ ᾼ ἤ ⇔Ȳ

(ṿ֮ῶᾼ֮ ᵂӣ Ϣ ♄ Л ֮ϯᾼ ╟ )ȳ  

(ṿ ╟МᾼὍ ἤᾬ Лὔ ҏẞ֮ ) צ) Ὅ

ἤ ᾼ ҏ ȲṿὍ ἤᾬ ֯ Ϣ Ӣ♄ П›ȲБ

ẞ Ϣ ᾼ ⇔ )ᾼғ ȴ  

֯ӣ І ᾼׄԓ Ѡ Ȳ І ỗ

ӁПɦ Ὅ ἤ ᾬ цẔ ╟ׄԓ ⁄ɧⱢᶺ

ӣ І Ṽ Пᾎ ȴὙứ Ὅ ἤ ᾬ

╟П Ȳ ’Ẕ ╟ҵϚ ϢἬ Пכ Ϣצד

Л 0.25 mSvȷѹ ’Ẕ ╟ҵ М Ϣ

Ἤ Пכ Ϣד ȲЛ Ϛᴍ иПϚȴἬ ᾼ Ϣד Ɫȸ

Ὅ ╟ḕד Ӣ ҵṶԈП М Ϣ֪ ṶԈ

ắ כ ײ П ȴ Ṯ ỗ

Ἤ ᴩП Ὅ Ṯ ỗ 60 Ȳ כ ײ

П Ɫ0.073 Sv- 1ȴӐ ᵫᵛṼϱ ד ứ Ɫׄԓ ᴷП

ȴ  

֯ӣ І ᾼׄԓ ᴷ ѐ⇔Ѡ ȲṼ

Ṯ ỗ Ἤ ᴩᾼ Ὅ Ṯ ỗ 122 ᵫȲ ’ӑ

ẃѷ҅ᾼ ϢἨ╥ Ҡ ᶺ ҅Ϣẓ Ϛ ᾼṮ Ѭ ȴӦὑ

І ὑϢⱢԛ ₇Ȳӣ І Ἤ ᾼ ҙ Ṇа

ц♄оа Пׄԓ Ȳּ25֯פ ȲҠ∟ד ᴟ щ Ѭ֝ד

ӂȲ ϚẆᴕ І Ἤ ᾼ ѽ Ȳ⁄ּ100֯פ ד

∟ ὑ щ ד ᾼѬӂȴ ȲӐױ ᵫѿ100 ᵂⱢׄԓד

ᴷ ѐ⇔Ȳѿ ’ӣ І Ҡ ẞ Ӗ цӑẃѷ҅

ᾼׄԓ Ḗȴ  
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3. ֮  

І ỗ ӁПɦ Ὅ ἤ ᾬ ╟ ᵿ ɧȲ

ứ ᴕ ϯԝӕỵ ἤȸ (1)ӕỵ ⇔ ֮ῶ 300 mѿϱȷ (2)ӕ

ỵẓצ ⁴⇔ ֣иӁ Ṝѿ ֮ϯ ╟ȷ (3)ӕỵ

ϩ ἤ ᵓὑ Ὅ ἤ ᾬ ӢП (4)ӕỵѬѝἤ

ẓצᵅѬϩ ⇔ ᵅ ἤȷ (5)ӕỵϩ ἤ ᵓὑ ╟Пׄ

ԓ∂ ȳ ⅔ ȷ(6)ӕỵо ἤ ẓצḛ ȳᵮ Ἠ Ὅ ἤ

П ϩȴ  

Ӑ ᵫᾼԉ ӭ Ȳᵛ֯ὑṼ ᾎ ạ ḖȲ ֮

ᵡ᷄ẞ֥ ᾼῧ ỵ ᴩ ֮ ȴ ȲӐױ Ԓ ᶛ

ѐ⇔ ᴩ ֮ ц֮ Пиέȴ ὑ ֯ὰ

֮ ѐ⇔ᾼ МȲҠѿ֥ ᾼ ӑẃ 100 П֮ד

ṆȲЬ ắạὑὧҖ ᾼ ἍṆ ȳ ᾼᵨᶚ ἍṆ ȳ

√ ὰ ПᴫҖ֣ᾼ═ ἤ ȲѿцẔ Ἤ ӢᾼἍ

Ѝ Ἤạּפȴ֪ױȲ֯ ◕ȲἍ Ѝ Ь ═

ᴩȲЍ с Ȳѹ ὧҵ ᾼ ỴЍ ȳ ȳ Ȳ

Ὼ ȴᴖ֯ М◕Ȳ֪◕ПἍ Ѝ Ȳ Җ◕

П √ ὰ ֣Җ ḥᾼ ἍṆ Фדạ Ȳ Ѝ Ὼ

ứᾭ ȴ֯ Җ◕Ȳ⁄ √ ὰ ═ ֣ᴫҖ ḥȲЍ

ᶀ ȳḛ Ȳ √ ὰ ᴫ ḥ ꜜᾼᴯ Ἇᴫ ȴ

Ӽᵛ Э Җ ᾼ Ѝӑẃ Ҡ ϯ Ѻכ Ȳ Ḛὑ ἉȲ

֯ ἍᾼϯѠȴ ϱ ṅשׁ Ь ֥ Ȳ═

Ϥ ȳׁשṅṳ ȴ  

Ӑ ᵫ֯ ֮ ֥ ἤׁשṅѠ ȲṼ ᾼ֮ ԈȲ

ᾼᴞ ֪ІȲҔ╗ (1)ѭЍᵂӣȷ (2) ֮ ♄ ȷ

(3)ᾇ ᵂӣȷ(4)Ὃс ḛ ȷ(5) ӂ ȴиέϱ ֪І

ӱȲѭЍᵂӣȳ ֮ ♄ ȳᾇ ᵂӣȲ ὑּט ἤᾼᴞ

֪Іȴ ṷᴞ ֪І֮֯ иӁẓצ ἤȲҠ Ӧ ҟᾼῈ
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иӁ ♄ נּ ṅȲ֥שׁ иӑẃ 100 Ҡד ᾼ ȴ

ᴖὋс ḛ ȳ ӂ Ȳ⁄ ὑ═ ἤᾼᴞ ֪ІȲ

Ҡ ȳМ ȳ  П֮ᶮ ֮ נּ Ȳ ֥ׄԓ ᴷ

╟Ҡ ᾼכ ȴҫҵȲщ ⱢϢ Ϥ

╟ᾼҠ ѻ֪ȲϚӎ ӢױᴩⱢȲ ╟ ӢЛᵓᾼ ȴ֪

∟Ȳױ ◕ ╟ᾼ ᵿᴕ Ȳ Б῀Ἠ╥ẓ

ᾼщ ֮ ȴ  

֯ ӕỵᾼׁשṅѠ Ȳ ◕› ṅБ╓ҏשׁ ỵ

(ῧ ỵⱢѻ )ȳᾇỵ цМӢ҅ ỵ ╥ ֮ ֯ᾼ 3

ӕỵȴӭ›Ȳ ᴩׁשṅѝ иέҵȲṳ ӣБ ᾼῈМ ȳЄ

֮ ȳ֮  ȳ έȳ ╦ứᴯṆ έ Є

▲ᶾ цѝ ᾼ έȲשׁ ֮ ֯ᾼ 3 ӕỵȲ

ᶙכỵ иӁׁשṅц ἤѩ ȴ  

(1)  ῧ ỵ  

ῧ ỵиӁὑὧ МҶЍ Ȳѿцᴫ (Ҕ╗  ȳ

ȳ ῧ ỵ )ҏ ȴ ῧ ỵ ֯ ӕỵ֮

ПЄ֮ ֮ ἤ (ᵶ ӂ оȳ֮ϯ

Ѭ☼ ἤ )Ȳ ᴩ ֥ ֽϯȸ  

(a)  Є֮ ȸᴫ ῧ ỵ ὑ Ͼ  ד ứᾼ

Є֮ ȷᴖӐ ὧ ῧ ỵ ᴯ ὑ Ἅцᵨᶚ

Ἅ2 Ἅ Ṇ ᾼӻꜜ ȴ  

(b)  ֮ ἤȸᴫ ῧ ỵ П֮ ἤד ὑӐ ὧ

ῧ ỵ Ȳ ЭБ ѭЍ♄ ȳ ♄ ц֮ ♄ ȲӼ

ᾼὋс ḛ ᵂӣȲᵀ ὔắẞ ӂ

ȴ Ӑ ὧ ῧ ỵ ȲЄֵ ҽЄᾼЄ ỵἨѱỵἬ

Ȳ Ӑ иὧ ῧ ỵ Ȳӭ›ẓצḛ ᾼ Ȳ

Ϣ Ӣ♄ Ȳ   ѐ⇔ᾼ ц ӂ

оᾼ ⇔ ᵅȴ  
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Ӑ цᴫ ῧ ỵ Ȳ Ϡᴯὑ ὧ ֮

ᾼЄ ῧ ỵ ҵȲᴟЭᶁӑ ᾎ Ѧᾼщ ֪ІȲᶁ

Ҡᴕ ᵂⱢ֮ ╟ᾼӕỵȴ Ӑ цᴫ ῧ

ỵᶁצᴟюᴍ  ᾼד ứ ϩȲѹẓ Ҡ ▲ἤếҠ

ἤȲҠᵂⱢ ֮ ╟ᾼᴕ ȴ  

(2)  ᾇỵ  

֮ ᾼᾇỵиӁ֯ᴫ ӂ ֮ϯế Ѝ Ȳѿц ỴЍ

֮Ȳ ὑӑ ᾼᾇỵ ȴҫҵȲ֯ ЍЍ цМҶЍ Ӽ

ҏצ Ȳ ὑ ⇔ ᾼᾇ ỵ (ỵἤҔ╗ ỵ ὰỵ )ȴ

֮ ᾼᾇỵ иӁ− Ȳѿᴫ ᾇỵ֪ ֮ ֻȲ

ᴕ Ɫ ֯ᾼ ӕỵȴ Ӑ ᵫׁשṅ ӱȲ ᴫ ֮

♄ ֵȳ֮ сᶶѹ Ȳ֯Ѝ ֵᶮכᾇỵ ֮ȴ

ҵȲױ ᴫ ֮ ֮ ⇔ ȳḳ ἤ֮ ȳᾇ

ỵ Мᶈצ ᵶӧ цϡ о ᾼщ ׀ ȳѻ ᾘ

ᾇѭЍצ Ȳ ṷ ἤϞ╥ѿᾇỵⱢ ӕỵ ᴕ ᾼ

Ԉȴ֯МҶЍ ᾼᾇ ỵ Ѡ ȲẔЛᵓ ԈҔᵶ֮ᶮ

ȳ ỵ ὰỵᾼ ᶮכ ֵ й ȳѹ

ắ  ц оᵂӣ Ȳᴖẓצ ᾼ ȴ  

(3)  МӢ҅ ỵ  

֮ ῧ ỵ ᾇỵҵȲẔ҃ẓצ ӕỵ ϩᾼỵ ȲⱢ

иӁὑᴫ цӂ Ӣ҅ḛ ỵ ϯѠᾼМӢ҅ ỵȴ

МӢ҅ ỵ ὑ МӢ֮҅ ᾼἋᴼȲиӁ֯ᴫ ῧ

ỵ (  ȳ ȳ ֮ )ȳ ֮ү (ᵛ )ȳҖ

( ᴫ ӂ ц )ц ( ᴫҖ )Ȳѿ

цМҶЍ ὧ Є ѱỵ ( ὧ ừ ᴟῧ Ϛ )

П֮ϯỵ ȴ  

ᴫ цӂ Ӣ҅ḛ ỵ ϯѠᾼМӢ҅ ỵ

ὑד ứᾼ֮ ȲᵀẔ ⇔Єֵᴯὑ ϯ 1,000 m ⇔ѿϯȲ

ἏӐ Ἃᴼ (ᴫ ӂ ϯ 2,000 m )ȴ ϯМ

Ӣ҅ ⇔Ҡ Ȳᵀ ὑ ▲Ἤ ὗ Ȳ ậ Є
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МӢ҅ ỵП֮ϯ֮ ȳ ȳѬѝ֮ ȳ֮ о ц

ἤ Ȳӭ› вṳ ד ϱ ▲ ᵂ Ȳ

МᾒеҨ ֯ ứᾒ ᴩ Џᵂȴ╝

БᶙכПῈМ έҵȲỮ Ṝ ῂ Ԉ ᴩ

У ȳУϯ ц ϱ ▲ᵂ Ȳ╝ ῈМ

ᴩỵ ц иӁП έȴ  

 

Ӑ ᵫ Ὠכṅשׁ ᴩᶺ ֯ ӕỵ  ứἤ ֥ѩ

ȴ Ὠ ӱ ᴫ ῧ ỵ цӐ ὧ ῧ ỵ ᶁצϾ ד

ѿϱἨᴟюᴍ  ᾼד ứ ϩȲ ẓҠ ▲ἤếҠ ἤȴד

ПϯȲᾇỵᶮ҅דכ ȳ֮ Л ứ Ԉ ֵȴᴖМӢ҅ ỵ

ὑד ứᾼ֮ Ȳ и ҵȲᶁᴯὑ ӂ ѿϯ

1,000 mȲѹ ἏӐ Ἃᴼ (ᴟᴫ ӂ ϯȲ ⇔Б 2,000 m)ȴ

МӢ҅ ỵиӁ ⇔Б ҏӭ›ᵾ ה ֮ Ἐ ᾼ

∂ ⇔ (300 mᴟ1,000 m)Ȳ╝ᵾ ה ֮ ₤Пᵾ ┤

Џ Ҡᴩἤ ᵅȲᵀẓצẔ҃ Ἐ (ֽ э֮ה )ᾼҠ

ἤȴ ϱὑ Ὼ צד э Ἐᾼᶾ ȲẔ ⇔

Ҡ 5,000 mȲᵀ╥ᵡẓ ҠᴩЬ∕═ ȴ ϱ ȲӐ ᵫ

Ṇ оиέ ᴷȲὙ ∂ ᴫ ᾇỵᾼ ҠᴩἤȲ

ṳ∂ ῧ ỵ╥ ӭ›ẓ ȲѹӐ ц ꞋצиӁᾼ ӕ

ỵȷᴟὑМӢ҅ ỵЬ ═ ᾃ ᴩׁשṅȲѿ Ẕӑẃ Ҡ

ᴩἤȴ ֯ӕỵ֮ ▲ᶾ Ҡᴩἤ ᴷȲБ Ҡ ד ֮ ▲

֮ Ἐ ₤Ȳ ӣὑ ╟ Ἐ ׄԓ ᴷ

ᶾ ȴ  

Ӑ ᵫἬ∂ ẓ Пῧ ỵȲ֮֯ ԈѠ Ȳׁשṅ ӱ

Ӑ ὧ ῧ ỵ Б῀ỵ ҏ Ȳѻ иӁὑừ ȳῧ ц

ὧȷᴫ ῧ ỵ Пỵ ѻ иӁὑ  ȳ ȳц ȴ

֮ ῧ ỵ ֮ῶҏ Ȳ Ṝѿ ẁ ᴷ╥ᵡẓ ∂

╟ᾼ֮ Ԉȴ ϱἬ Ȳ ◕ᾼׁשṅ ӱ ֥צ֯׀ ᾼῧ
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ỵ ȲẔỵ ѐЉц֮ ἤȲẓ ẁ∟ ᴩ ֮ ṅשׁ

ᾼ ϩȴ  

Ӑ ᵫ֯ ӕỵ ▲ᶾ Ѡ Ȳ ҟ МȲד ᴫ

ῧ ỵ ᴩ Ϥׁשṅȴ   ȳ ц ẓצ ᴿᾼ֮

о ц ṓᾼ ἤỵ ȴ  ֮ ᾼ Уׁשṅ ẁ ֯ӕ

ỵ ἤ ▲ᶾ ᾼ ȴṼ ֮ о ᾼ ц  

ὧ ֮ῶцỵї ₇ứדᾼиέ ὨȲҠ ῧ ỵ П֮

о ȴ ṅשׁ◕ ֯   ὧ Б ᾼ֮ ▲ᶾ Ȳ

ֵ ֮ ד ֮ ἤ Ȳ ӣ ṷ ∂ӴɦSNFD2017

ᴕ ẂɧȲ ẁ Ἐ ׄԓ ᴷᶾ П ӣȴɦSNFD2017

ᴕ ẂɧἬṿӣПӕỵ ἤ ▲ѻ ֮╗ὨȲҔכ аȳѬ

ϩ ἤȳ ἤȳϩ ἤȳ ἤȳо ἤȳ ᾬ ȳכ

о ᴯȳо ч Ѡ ц֮ϯѬоה כ ᾭ ȴ 
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4. Џ ᶾ  

֮ ֵ ╥ ╟  ׄԓᾼ Ӑ

⁄ȴӣ І ╟ ᴖṕȲ╓ᴯὑ֮ῶϯ П

⇔ц֮ Ȳ   Ὅ ἤ Ӣᾬ ׄԓ П ╟ȲҔ╗

ד ֮ῶ ֮ϯᵾ ᵂ П∂ᾬȳ Ȳѿц

Ὅ ἤ ᾬП֮ϯ ȴᴖֵ ⁄╓ӣѿ  Ἠ Ὅ

ἤ ȳ♪ ȲҔ╗ ᾬ ȳ Ḋ ֫ Ḋ Ȳѿ

ц֮ Џ цщ Пֵ ֥ȴӐ ᵫᾼᵧ ᵛ֯ὑ ϩ ᶔ

ד ᶾ Ȳ כ Ὑ֮ ᶾ ϩ╥ᵡᶙ ȴ  

ү еҨӭ› ӣ І ѿ᾿ Ɫ ⁄Ȳᴖ ӕỵ

ѿῧ ỵⱢ Ԓᴕ Ȳ╝ SNFD2009 ᵫ ᵛі ẕᾼԒ ᶾ

Ɫ ᶾ ϩ (ᵶ ᶾ )ᾼ ᴕȴ Ԓ ᴕ ẕ

ᾼ Ӧ֯ὑ ╥ӭ› ϱӣ І ᶶᾼ Ȳᶾ

Ԓ ᶙ ѹ ȳ ᶺ ῺȳӕỵⱢῧד ỵȳӣ

І ᾿ ȴױҵȲ ẕד ᶾ Бד כ ȳׁשṅ

ԓѹ ὙȲṳБ ӣὑ ╟∂ Ө ȴ╝ ὑ

ᶺ ◕ᾼ Ȳ ẓ ᴕ ȴ ᴕ Ԓ כ ᶾ

Ȳ оⱢӐЁҠᴩᶾ Ȳ ᵗὑצ с ╟ׄԓἤȲ ẞ

Ѭ Ȳ е ὑ ׄԓᾼ‒їȴӐ ᵫӼἋ ẕ ֥

ᵂᾼ …Ȳ═ ד ᶾ Ȳ ѿ ◕ Џ ἘП

ϩȲ ᵓὑ∟ Ḕ Џ ᵂ ȴ  

Ӑ ᵫМ ὑ ᶾ ϩᶙ ἤᾼ Ȳѻ … ὑ

╟ ☼ ᾼ∂Ӵȸ  

(1) і Ԓ ᶾ ӐЁо оȷ  

(2) ᴩ Ḗ ứȲѿ Ἐᾼв ( ) ҵ

(֮ ȳ֮ )֪ Ȳ ᴖὑӑẃ ᴩ Пׁשṅ

ứȷ  
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(3) ᴩ Ṇ Ԉ ȳиέц Ȳѿ Ὑᶺ Б ᵂ

֮ Ṇ ᾼׄԓ ЏᵂȲṳӦ ї

Ȳѿẁᶺ ӑẃЏ ӐЁо Ȳ Џᵂצ ᴩȷ  

(4) ╟ὑ в∂ ПҠᴩἤȲӦ ╟∂

☼ Ȳׁשṅᶺ ᾼЏצ╠ ╟ П ѠהȲṿ

Џ ѿ ȴ  

 

◕Ɫɦ ֯ ӕỵ ἤ ▲ ᴷ ◕ɧȲᴟ∟

◕И ᴩ ᵿ ᶧȴ֯Ữ ứ ᵿ ᾼ ᾓϯȲӐ ᵫ

ᾼᶾ ╥ Ӧ ֥ɦSNFD2017 ᴕ Ẃɧ ẕԒ

ᴩиέȲѿẓ ᶺ Б∂Ӵ ◕ἤᾼӣ І

ϩȴ  

֯∂Ӵӣ І ἤᾼ ᴷ ϩѠ ȲӐ ᵫᶙכ ׀

ᾼ ᴷЏᵂȴ  

֯∂Ӵ ╟П Ḗ Ἐ Ѡ ȲӐ ᵫᶙכϯ

ԝ֢ ᶾ Џᵂȸ  

(1) ᾬ Ӑ Ḗȸ Ὑ Ӑ ḖȲв ᶼ

Ԉȳᶼ ϩ Ԉȳϩ ắ ȳ ᾬ ῶ

І ꜜȷ  

(2) ᾬ ȸ Ὑ ᾬ ȲҔᵶ в

П ᴶ Ḋ ȷ  

(3) Ḋ ȸ Ὑ Ḋ ȲҔᵶ э ᴶѐ

Љ Ḋ ȷ  

(4) ֫ Ḋ ȸ Ὑ֫ Ḋ ȲҔᵶḊ ȷ 

(5) ╟ ȸ ὙṼ SNFD2017 ᴕ ẂП֮ ȳ

֮ Ἤ∂Ӵ ╟ ȲҔᵶ ᴶ ȳ ╟ᴯ ӱ

ȴ  

 

֯ ╟ П Ἐ Ѡ ȲӐ ᵫ ᵑ о э

ᶾ ȴṼ ᶺ ᴷП ᾬ Ȳ ֥ӐЁ֮ цЄ֮
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ԈȲ э ᶾ ȴᴕ ᾼ ֪ Ҕ╗ȸỵἤȳ֮ϯѬ

☼ȳ э₇ ц ȴ֝ Ӽ ᴷ э ắ ắ

й ϯȲ ứ ᴕ ╟ᴯ Ȳṳ ֥ ᴕ ╟ᴯ ứ

ȴ ◕П Ἐ эП Ȳ∟ ЬҠṼ

╟Џ ẓ ᾬ ȳ Ḋ ׄ ╟ЏῈ ᴖ ȴױҵȲӐ

ᵫӼ ֮ῶ ╟ȳ ╟ȳ П⅔ ᾼҠᴩѠ ҏ

Ὑȴ  

֯ Ἐᾼ  ׄԓ Ѡ ȲӐ ᵫᶙכϯԝ֢

Џᵂȸ  

(1) ᾬ ᶼ ἤ ȸ Ὑ ᾬ ֮֯ϯ Ȳ  ЬҠ ═

ד ⁴⇔ȷ  

(2) ᾬ ᶼ ἤ ȸ Ὑ ᾬ ắẞ֮ϯ ϩȲЬ’═ᶙ ȷ 

(3) ᾬ ῶ иέȸ Ὑ ᾬ ῶ ֥ᾎ

ȷ  

(4) ֮ иέȸ Ὑ ֯ Ȳ֮ ᵂӣϯЬҠ

═ ứȷ  

(5) ᾬ ắ֮ і ϩᴯ иέȸ иέв Ȳ ֮

ứЄЊ ᴯ Єᾼ ȲҠѿ ▲ Џ

Ȳ ᴯ ЄП ȷ  

(6) Џ ắ֮ і ȸ Ὑ ᾬ Ḋ ắẞ֮

і П ȲЛ Ӣ Ἠ╥Л ứᾼ ȷ  

(7) ᾬ ḛ ᴷȸ Ὑ ᾬ   ᵂӣϯȲ Ḋ ḛ

ȷ  

(8) ỵ ᴷȸ Ὑ ỵ ᾼ Ȳ  ⇔

юȷ  

(9) Ḋ ứП ᴷȸ Ὑ ᾬ Ḋ

ứṳ ȷ  

(10) Ё ứ ᴷȸ Ὑ֮ϯѬ– ֫ ᾼ

Ё ЛЄȴ  
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֯ ╟∂ ᶾ Ѡ ȲӐ ᵫᶙכϯԝ֢ ЏᵂПᶾ

Ҡᴩἤ ᴷȸ (1) ᾬ ȷ (2) в

ȷ (3) ᾬ П Ȳ ӣᴞ о

Ἧ ȷ (4) ╟Џᶾ Ҡ ⱧЏᾎȳ ה ┤Ἠ йЏ

ᾎȲ╟Џ юỵ ȲṳҠ ӣ ᵗЏᾎ ᵅ╟Џḳ П ȴ

ὑ ╟∂ ᶾ П Ȳ╥ Џ ᾼ Ȳ ӑẃЏ

₇ ᷂ ᾼӇ ȲṳҠ‚ṿ вד ᷾ϤȲѿ сᶺ

ȴװ  

֯ ╟ ᵂ ☼ ╟ Ѡ ȲӐ ᵫᶙכ

⅔ ◕Пᶾ Ḗ Ҡᴩἤ ᴷȸ (1) ᵂ ☼ ȷ (2)

☼ ȷ(3)ԛậҏ☼ ȷ(4)⅔ ☼ ȴ Ὑ ╟Ҕ╗ȸ(1)

ȳ ȳׄ ╟ЏᾼЏ Ṇ ц ╟₇ ạȷ(2)∂ ›

∟ȳ ⅔ ∟П ȷ(3) ȷ(4)ᵂ Ϣ ’ ȷ

(5) І’Ṯȴד ὨҠכ ᶺ ӭ ᾼ

ҠᴩἤȲṳ о Ḗᾼᴕ ȴ  

Ӑ ᵫ֯ ╟ Ἐᶾ ᾼׁשṅ МȲ∂ӴϠ

╟ Ἤ П Џẓȳ ȳה ᶾ ȳ ᴷѠᾎȴ Ӧ

в ṅשׁ циέ Ȳ ṳ вҵ Ȳ

ᶺ Џ ᾼᶾ ϩȲᵂⱢ∟ ∂ ӐЁо

ứ ȴ  
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5.ׄ ԓ ᴷ 

ׄԓ ᴷѻ … ╟ׄԓғ ᴩиέ ᴷȲѿׁשᵒ

Ҡ ᾼᴩⱢ ȲẔМ ֮ Ἐѻ ᾼׄԓғ ╥  ӣ

І ὑֵ Ṇ Мȴ ᾬ ҷ Ȳֵ Ṇ ЬҠ

ᾼׄԓғ ȲἋ ᾬ ҏᾼὍ ἤ Ӣᾬ ᾼ

ȴ֯ Б ὑכ ᾼ֮ ᶾ Ȳ   П

ׄԓғ ȴ╝ׄԓ ᴷѿṆ оᾼ ѠᾎȲṳѿṆ оᾼ ѠᾎȲ

иέ ╟ᾼ ᵿ ἤ Џ   о ԈȲ ᴷ

╟֯ӑẃҠ כ ֯ Ἤ П ֚ ᾼЛ ứἤȲ∂

֥ׄԓ Ḗ Ҡ‒ᾼ ᴷ Ȳѿṿӑẃѷ҅ᾼṮ Ѭ

ȴ֝ד҅  

֮ ╟  ׄԓ ᴷᶾ ϩⱢӐ ᵫП ԉ ȴ

Ṇ ἤᾼׄԓ ᴷѠᾎ Ȳ╥ќ═ ╟ׄԓ ᾼ ї

╟ȴⱢױȲᴕ ᶺ ᾼ ᾓ ᶾ ḖȲү еҨ ẕ

SKB ᴩ ֥ᵂȲі ẕ ӣὑ ╟∂ Ө ᾼ

ׄԓ ᴷѠᾎ Ȳṳ оⱢӐЁᾼ ϩ דּ ᶾ ȴ

оױѠᾎ ᵗὑᶺצ ᾼׄԓ ᴷ ϩȲҒ ẞ Ԓ Ѭ

ȴṳ Ӧ ֵᾼּשׁד ẞҠ ᾼ оȲᶙכ Ṇ ׄ

ԓғ Ṿоȳ иέ֥ ѹᶔ Ȳѿц ₇ Л ứἤ

ᾼ ȴᴖ оᾼׄԓ ᴷ ὨҠ ѿ Ὑ ╟ᾼ ȴ

∟Ȳ е ȲҠᵗὑ֢ ◕ ӭ ḟ ȴ  

Ӑ ᵫМׄԓ ᴷѠᾎ Ởὑ Ҡ ╟ғ

ׄԓᾼ / ṶԈ / ᵂӣ (Feature, Event,  Process, FEPs)Ȳṳ

Є ṅ֢שׁ ֪ ╟ӻФᵂӣПиέȲҠ֯Џ

› ֮ ῴỞ Ԉϯ ứ ╟ІṆ Пׄԓғ ╓ Ȳṳѿ

Ԝᾈ Ἐ∂ ╟ὑ 100 ԓׄד ᴷ ѐ⇔вᾼ ᴕ

оȴ֯ ∂ ᶾ М ֥Ҡ Ӣᾼ֢ ц ẂȲᵓӣ ᾼ

иέ ה ֥иέ ϩȲ о ᵑ Ẃ ╟Ҡ
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П ȴ ∟Ȳ иέ֢ П ᴖ ẞׄԓ ᴷ

ȲҔ╗ ֚ ⇔цЛ ứἤиέȴ  

Ӑ ᵫМἬ∂Ӵᾼׄԓ ᴷѠᾎ Ȳѻ ᴥⱢṼ вᾼӐЁ

ἤȲ∂ӴῴỞҵ ԈПFEPsȲṳ ᾛḨậ דּ ṅשׁ

ӣ вᶾ ὨȲ∂Ӵвכ ᵂӣFEPsȴׁשṅ ╟в ᵂӣ

ѻ ӢᾼҠ ֯ Ȳ∂ ╟ ӑẃ 100 ד ᴕ оᾼ

Ӑ ▐ȴ֝ Ϸ ֥ в ᾎ Ȳ ╟

ᾬ ҷ ᾼѻ ȲׁשṅὍ ἤ ҏ ạȲѿцὑ֮ ȳ

Ӣᾬ ᾼ ȳ ạȲ ẞ ╟Ể ֚

ᾼ о ᴷӭᾼȴ  

֯ᶺ Ữӑ ᴩ ᵿᾼ ᾓϯȲѿӐЁ Ԉ∂ ɦSNFD2017

ᴕ ẂɧȲ∂ ֮ Ἐ ה ἤ ȴҫҵȲԛ ᴕ ẕ

ἘЏ ╟  ứἤᾼׁשṅ Ȳẓ ᶺ Бẓ

֮ ╟  ׄԓἤᾼ ᴷᶾ ϩȴӐ ᵫἬ∂ӴП֮

╟  ׄԓἤ ᴷᶾ Ȳ Ὠכ Ὑֽ∟ȴ  

 

5.1 ɦ / ṶԈ / ᵂӣ (FEPs) ɧ∂ Пᶾ Ҡᴩἤ ᴷ  

FEPs ᾼ∂ Ҡ Ṇ ғ ᾼ ֪֯ ȴᴖ

FEPsᾼ ἤ ӻФ ᴷȲҠ ֵכ֥ ᾼ Ȳѿᵓ ᴩ

ׄԓ ᴷȴɦ FEPs ɧᾼ∂ ╥Ӑ ᵫᾼ ὨПϚȴכ

ᴕ Ԓ ȲṳṼ ֮ ἤȳῂ ♄ ἤȲ

ᴕ ῧ ỵ Ɫ ֯ӕỵȲ ӣ ֮ ἘȲᶙכ 418 FEPs

ӭП∂ ȴɦ FEPs ɧ▐ иⱢ 5Є ȲҔ╗ȸ (1)ῴỞᾭ

Ȳӣѿ Џ ᾼֹוắ ϩἨЏ ᾼϚ ἤ ȷ

(2)в ᵂӣ (3)в Ȳӣѿ ȳ ᾬ ȳ Ḋ ȳ

֫ Ḋ ȳ֮ ȳ ד ắ -Ѭϩ -ϩ -о ֥П 

ᵂӣц ȷ (4)Ӣᾬ Ȳ ȳѬѝȳᾬ ȳо ȳὍ ȳ ц

Пᵂӣȷ(5)ҵ Ԉ⁄ ἤȳӐЁ ▲ NEAד

Ȳ∂ ד ȳЄ ֮ ᵂӣȳӑẃϢ ♄ цẔ҃ȴ 
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Ӑ ᵫ ֥ɦSNFD2017 ᴕ ẂɧȲӦɦ FEPs ɧ

ҏҠ ᾼ ֪ Ȳ ӣӐЁᾼ ֮ ▲ Ȳ ᴩв ᵂӣ

ᾼӻФ иέц -Ѭϩ -ϩ -о ֥ᵂӣ Ἠ ȴכὨ ᴖ

ẁׄԓғ ȳ ᴕ о иέȳׄԓ ᴷ оᶾ ӣȴ 

 

5.2 ᴕ оׁשṅПᶾ Ҡᴩἤ ᴷ  

Ӑ ᵫׄԓ ᴷ…ѿ100 Ɫד ѐ⇔Ȳ∂ ╟֯ӑẃ

100 ᾼד ᴕ о Ȳ… ӣԜᾈ Ɫ Ӑ ▐ ȲẔМȲ

Ӽᴕ ԓ о כ ȴҫҵȲצ ԓ о⁄ѿ ᵑ

Ẃ ᴩ Ӵ ȴ  

Ӑ ᵫᶙכԓ ҡ ѝ ֫ ȲṳṼ ҵ ԈȲῴỞ

ứ100 ד ᾼ ᴕ о ▐Ɫȸ (1) ┤ ◕ȳ (2)⅔

∟ ҅ Ԉדᴿ ◕ȷ(3) Ԝᾈ ȷ(4) Ԝᾈ 4

◕ȴṳ иӢᾬ ȳῺ иӁȳѬѝ֮ ȳỵӰϩ ȳо Ԉȳ

Ḋ ֫ Ḋ ц ᾬ о ѻ ȴѿɦSNFD2017 ᴕ

Ẃɧ ᴩ֢ ᾼв ӻФᵂӣ ạׁשṅȴ ᴕ оׁשṅᾼẓ Ὠכ

Ὑֽϯȸ  

(1) Ӣᾬ ȸ І ṅשׁ Ȳиᵑ ∂Ӵ⅔ ∟

҅ Ԉדᴿ ◕ȳԜᾈ ПӢᾬ Ἐ ₤Ȳҫ

ὑԓ оᾼ ȲӼ ∂Ӵԓ оПӢᾬ Ἐ ₤ȴ  

(2) Ὼ иӁȸ ╟Мᾼӣ І ẓצ ȲБ ӣ

ה ᴩӣ І ѽ П ἤ Ȳѿц∂

₤ ᴩ э ᾼỂ ӕỵ ⇔ оиέȴᶙכ

╟⅔ ∟ эῺ ⇔иӁ Ȳẓ ֫ ֯ ֮

ἘϯȲῴḔҠ ’ Ё ⇔Л ׄԓғ ╓ ȴ  

(3) Ѭѝ֮ ȸ ᴕ о֢ Ѭѝ֮ Ҡ ᾼכ

ạ ᴩⱢȲֽ֮ῶѬἏϯ Ѭϱ ȳѬѝ֮ о ȴ

і ẕ П Ӵэ∂ה Ю Ю ☼ иέ

ϩȲṳѿɦSNFD2017 ᴕ ẂɧПỵ Ѭѝ Ɫׁש

ṅ ᾼȲ∂Ӵ ׄԓ ᴷ оиέἬ П эᴯ ד
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ȴҔ╗ῴỞ ȳӂ☼ ⇔ц ☼ Ȳѿц эᴟ֮

Ӣᾬ Ю П І иέ Ὠȴ  

(4) ỵӰϩ ȸ ỵӰϩ ֯ ᴕ о֢ ᾼ ạ ᴩ

ⱢȲֽὑ ȳ֮ϯѬц ϩӻФᵂӣϯȲ ϩ ứἤц

Ѭ⇔П ȴׁ֯שṅὰ כ ϩ оᾼѻ МȲ∂Ӵ

֮ ȳ ϩᴯ иέц ᾬ й иέ ᶾ

ϩȴ  

(5) о ԈȸѬѝ֮ о ╥ḟứ ֯ ᵿ╥ᵡ ֥ ᴩ ֮

ᾼ ἤȲ֮ϯѬᾼ ⇔ц о ԈҠ Џ

щ ᵡ   ғ ȴӐ ᵫ ὑ ֮ϯ

Ѭ כ ἤ Џ ׄԓғ ╓ П ṅȴשׁ  

(6) Ḋ ֫ Ḋ ȸ Ḋ ֫ Ḋ ᷊ ᾼЏ

Ȳ֯  оϯ ᵡ ═  ứἤ╥ ᾼׁשṅ ȴӐ

ᵫᶙכ Ḋ ֫ Ḋ П ☼ / – ᵂӣȳ ᵂӣȳ

ế ȳ ֮ϯѬᵂӣȳ ҏ ạׁשṅȴṳ ӣ

ɦSNFD2017 ᴕ ẂɧȲ ֮ϯѬ☼ כ ἤ Ḋ

Пᵂӣ Ὠȴ  

(7) ᾬ оȸ Ϡ∂Ӵϩ ᾬ й иέ ϩҵȲ

ᾬ ὑ ֮ Мᾼ ạӼ╥ ᾼׁשṅ Ȳ

ὑ ᾼᵂӣ ạֽ⅔ ∟ᾼ ᾼכ ȳ Ѭᵂӣ

Ӣכ о ᾼ ȳ оᾬ ᾼ ᵂӣ ȲӐ ᵫᶁ᷾Ϥ

ᴩ Ὠᾼכṅשׁ έȲṳ ӣɦSNFD2017 ᴕ ẂɧȲ

ᾬ ὑ ֮ ᾼ  ứἤȴ  

 

5.3 иέ Ẃ Пᶾ Ҡᴩἤ ᴷ  

Ӑ ᵫ∂Ӵᾼ ∂ ᶾ Ȳѻ ὑиέׄԓғ ╓ ֯ ᴕ

оϯᾼ оȲẃ  ׄԓғ Ҡ ҷ ᾼ Ȳѿцה FEPsἒױ

ᾼ Ҡ ᾼ ȲѿҠ ȳה ᾼЛ ứἤᴕ

ȴӐ ᵫ∂ ѻ Д 2 Ȳи ἤֽϯȸ  
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(1) ѻ ȸ ὑ ɦSNFD2017 ᴕ Ẃɧ ᵿ ֮ ▲

Ȳ֥ ╟ӑẃ оᾼҠ ᾭᾓȲ ṳ∂

ᾬ ҷ ᾼה Ӑ Ẃȴ֝ ὑ ȳ דцּה

Л ứἤẃ∂ ֵ ẂȲ оиέ ҏ ╟ 

ׄԓᾼ ȴӐ ᵫ ѻ Ȳѿ ᾬ П  ׄ

ԓғ ᵂⱢṼ Ȳ иⱢ ȳ ϩ ц ȴ  

(2) Д ȸ Ӣ ᵅᵀ ᾼҵ ԈȲ

Ҡ ҏֵ ẂȲѹ֪ Є іϤ Ȳ֯ ᶾ

ϱ Ɫ ȴӐ ᵫ Д Ἤ ҏᾼ ẂȲ

Ҕ╗ ԓ о Ẃȳ ֮ ẂȲѿцӑẃϢ ♄

ᾼ ᴷȴ  

 

֯ ∂ ᶾ Ѡ ȲѿɦSNFD2017 ᴕ ẂɧⱢ￼ Ȳ

ӣׄԓ ᴷѠᾎ Ҡ ҏѻ ׄԓғ ╓ Пד ἤȴṳὑ

Ӑ ᵫМ Ὑ ȳ ϩ ẂП ứȲṳ Д

Ẃ ứȴ  

֯ׄԓ ᴷ оᶾ ∂ӴѠ ȲБиᵑ ҏ ׄԓ ᴷ

ה ȳ ϩ ׄԓ ᴷ ה ȴẔМȲ(1) ׄԓ ᴷ ה

Ȳѻ ֥ ֮ ▲ Ӣᾼỵ ₤ȳѬѝ֮ ₤ȳ Ḋ

– иέᶾ ȳ ᾬ иέᶾ ȷ (2) ϩ ׄԓ

ᴷ ה Ȳѻ в  ᾼ֮ ֚ иέᶾ Ἃᴼ ӣὑ

֮ ȲҔ╗∂Ӵ֮ ϩ ṅȳשׁ ᾬ П

ᴷׁשṅȴҫҵȲ֯Ὅ ἤ Ӣᾬ иέᶾ ∂ӴϱȲ

Ҕ╗∂ Ӣᾬ Ἐ ₤Ȳṳѿ Ὅ ἤ ҏȳ Ὼ

ц ᴟӢᾬ Пׄԓ ᴷ ֥ Ȳה о ╟ Ӣ

ᾬ П ȴ  

֯ ᾬ  ҷ ᾼ ᴷѠ Ȳѻ ֪ Ҕ╗֮ϯѬ

☼ ἤ ֮ϯѬ ȴӐכ ᵫМ ӣ ỵ ц֮ϯѬ Ȳ

ׄԓ ᴷ ה Ȳ֯ѻ Ӑ Ẃ Ẃᾼ ᴷ

Ὠ ӱȲ ᾬ Пṿӣד Ꞌ ὑ100 ȴᴖ֯Дד МȲ
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Ϸׁשέ ԓ о ԓ ⇔ȳ Ѭ ȳ Ѭ ⇔ᾼ Ȳṳ

ԓ Ԝ ҷ Ѭ ⇔ϱсȲҒ ᾬ Ȳṳ Ẕׄԓ

ғ ȴṼ ɦSNFD2017 ᴕ Ẃɧ ẁП Ȳṳ ӣ ֮

ἘȲ ᴷ ᾬ  ҷ ᾼ Ὠ ӱȲ ᾬ

ᶼ Ҡ֯ 100 вד ֥  ׄԓғ ȴױ Ὠ ֫ ϯϚ

◕ ᵿ ᾼׁשṅȲ Ḇ ᾼ ֮ỵ ֮

ϯѬ ἤᾼ έ֢שṅȲׁשׁ▲ ᵿ֯ ᶼ ᵂӣᾼ ϩȴ  

֯ ᾬ  ҷ ᾼ ϩᵂӣ ᴷѠ Ȳ ᵿ ▲

ᴷȲ ỵ иӁ ἤȲṳ֯Џ ᾼ ϱȲ Ϥᶼ ϩ

╟ Пғ ᴷȲ∂Ӵ э э ⁄Ȳ ѿ ḡắ

йᾼ эȲ’ ẓ Ṿϩ ứἤᾼ эȲ ᵅ Ӣ ϩ

 ҷ П ȴϷ ϩ ׄԓ ᴷ ה ᾼ Ȳ֯

Ӑ ẂМ֪ ֮ Пּט ἤȲ ᴩנȳМȳ ᾼ ᾬ ҷ

ᴷȲѿцὍ ἤ ה ᾼ ȴ ὑ֮ Ҡ

Џ ᾼֵ ȲӼ ֵ Ẃ ᴩׁשṅȴ  

֯Д ṅМȲשׁ ╟ Ӣ ֮ ᾼ ẂȲ

ѿ ֮װֵ ╟  ׄԓ ᾼׁשṅȴӐ ᵫ ᴷ Ὠ

ӱȲ ╟֯ Џ ᶼ ϩᶾ ᾼ Ȳ֯ 100 ᾼׄԓד ᴷѐ

⇔ϯȲҠ ’ ֥ ╟ҵ ᾼ ḇפּ ȴẔМѿ

Ḋ ắ֮ Ӣᶝ ῴỞӂ☼ ԈП Ẃ Ɫ Ȳ╝ӑẃ

═ ṅ֮שׁ Ḋ ᾼᵂӣ ạȲ ѿ֫ Џ Ṿоȴ  

 

5.4 ׄԓ ᴷЛ ứἤׁשṅПᶾ Ҡᴩἤ ᴷ  

ẕ₤ᾼׄԓ ᴷЛ ứἤҠѿ иכѿϯ 3 ȸ  

(1) ᾼЛ ứἤȸ ṷЛ ứἤ ᴖḂ ȲѹҠ ֯Џ

Ṇ ȳᾬ ᵂӣế ᵿП Ӣȴ  

ᾼЛה (2) ứἤȸ ṷЛ ứἤẃᴞצ ἨЛṜᾼ῀ ȲἨ щ

ếЏ Ṇ ᾼᴩⱢȳᾬ ᵂӣȳ ᵿ Ẕ ứᾼ ᴷ ה

цӣẃ ᾼ ה П҅ῶἤȲ ѽṜ ᾼϠ ȴ  
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(3) ᾼЛ ứἤȸ ṷЛ ứἤẃᴞӣѿ҅Ϥ ᴷ Мᾼה

Ȳ֪Ɫ Ҡ ֪ⱢЛ ᾼ ᴖצἬЛṜȴ  

 

Ӑ ᵫМᴕ ֮ Ӣᾬ ᾼᴞ оȲ∂Ӵ ᴕ оȲиέ

╟ғ כ ᴖ∂  ҷ ᾼѻ ȲҔ╗ ᾬ

Ҡ ֪ ȳ ϩц ҷ ȲṳṼ ╟Ҡ Ӣ о

ᾼЛ ứἤȲὑ֢ М∂ Ӑ Ẃ ẂȲ ᾛ

Л ứἤᾼиέȲѿ ׄԓ ᴷᾼ‒їȴ  

Ӑ ᵫ֯ׄԓ ᴷ оиέ МȲѿ о Ἐ ₤ч╣Є

ᾼFEPsȲ ὑ Ṇ ц ѐ⇔ П צ⇔ Ȳ

֯ ה Л ứἤᾼ Ѡᾎᶾ ṅϱȲԒשׁ ӻФᵂӣиέ

Ẕ ׄԓ ᴷᾼ ⇔Ȳѿц ⇔иέׁשṅ Л ứἤ

⇔ȴӦὑӭ›ӐЁᾼ ֮ ▲ Ь צ ѹצẔῈ 

ἤȲ ѿ Ԉ Ғ Ẃ ᴷҵȲ֯ ה о ӣ

МȲѿ’ׂȳứἤ оѠה ᴩ֢ П Ẃ ֯ ᾼ ȴ 

ׄԓ ᴷ╥ о ᴷ Ṇ ׄԓᾼ Ȳӣѿќ═ׄԓ Ȳ

ᴖׄԓ Ҕ ᾛἤᾼ Ȳѿ сἨќ═ оиέ Ὠ

ᾼ‒їȴ╝Ӑ ᵫӼҔᵶщ ѩׁשṅ Ṇ ∂ Ȳщ

ѩׁשṅ╥ Ὑ ╟Ҡẓ ԓἤᾼѠᾎПϚȲ Ӧ  ᴞ ֯׀

ᾼ ẂП Ȳֽᴞ ꜜ֝ ֮ ᾼщ ᶩᾼ Ẃȳ

Џ ד П  ȳ Ёὑ  ᾼғ ἤ ѩ Ȳצᵗὑ

сӖ ֮ ╟ׄԓᾼ‒їȴᴖ Ṇ ᾼӭ ╥֯ ’

֥ Ḗ ᶙצכ ѝԈȲѿ ’ ᾼ ᵓ ᴩȴӐ ᵫׄԓ

ᴷЏᵂӼ ϩὑ ῀ Ȳ ѝԈּנ ц₇׀’ ’

ȴ
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6. ᵿᶾ ׄԓ  

Ṽ ɦӣ І ɧП╠ứ Ȳ ◕Ɫɦ

֯ ӕỵ ἤ ▲ ᴷ ◕ דᴟ2017ד2005) )ɧȲ ⁄Ɫɦ

ᵿ ứ ◕ דᴟ2028ד2018) )ɧȲ ứӕỵ

ᵿᵂ ȴ  

֯ ᵿ ⁄Ѡ Ȳ І ỗ ӁПɦ Ὅ ἤ ᾬ

╟ ᵿ ɧȲҠẁ∟ ᵿᵂ ПṼ ȲѿцᵂⱢ ה о

ȴ оהП ҵȲẔ ᴕ ֪ІֵⱢứἤ ѠהȲἨ

╥ ӣи ᵿ ѩ ПѠה ᴩ ȴᴖ֮ ᾼ ▲Ҡ

ѿ ӦЛ֝ᾼ ᵿ ◕ Ḕ ᴩȴ֢ ◕ᾼẓ ▲ ӭȲ Ӧ

שׁ ῏Ԛׁ֝ש Ȳṳ ᵓ …῏ ȴ›Ϛ ◕

ẞᾼ Ȳ ӣẃ ϯϚ ◕ᾼ ▲ᵂ ȴ в ẓצ

♄ἤȲѿ―֪֮ạừ ֥ ᵿᵂ П ȴ  

֯ ╟ׄԓѠ Ȳ ᶾ Ҡᴩἤ ᴷᾼ ὨȲѿכ֥ ȳ

 ȳ ֣Ȳиᵑ ∂Ӵ ╟ׄԓ ᾼד דּ ᶾ

ֽϯȸ  

(1) ╟ׄԓ  

֥ І Ὅ Ṯ ỗ Ἤ Ӂᾼד

ȴ ╟֯Л֝ Ἠ╥ Ԉϯᾼ Л

֝Ȳֽ щ ҵ ṶԈцӔ в оϯ ᾼכ ֯ Ȳ∂

ѿ Ἠ╥ ḇפּ ẃ ȴ ѾЛҠ ӢἨ

╥ ṶԈȲᵀ Ϣכ Ἠ╥Ӣᾬ Є ῏ȲҠ

Ɫ ≡ Ἠ╥╠׀ ȴ ὑ ᾼщ ṶԈцϢ

ϤȲ∂ ҠЛ ѿ Ἠ╥ ḇפּ ẃ ȴ  

ɦ Ὅ ἤ ᾬ цẔ ╟ׄԓ ⁄ɧⱢ в ᴩ

ὑ Ὅ ἤ ᾬ ╟ׄԓ ᴷᾼ ạ ứȴв ѻ

ⱢȲ ’Ẕ ╟ҵϚ ϢἬ Пכ Ϣצד

Л 0.25 mSvȲѿц ╟ҵ М ϢἬ Пכ

Ϣד ȲЛ Ϛᴍ иПϚȴ  
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(2) ╟ׄԓғ ⁄  

╟П ᵿ ӣ ȳ   ᾼ Ȳ ẞ 

ׄԓ֮ ӣ І ПӭᾼȲѿ ’ Є ᾼ  ׄ

ԓȴⱢ ẞ  ПӭᾼȲӐ ᵫМ ὑ֮ ֥ ἤׁשṅȲ

Б Ϥ ֮ ᾼ  ứἤȴⱢ ’ ╟ ẓצ

⇔Ṯ ᾼ ὨȲ ᵍ ⇔Ṽ ╟ԉᴶ Ϛׄԓғ Ȳ╝

ѿֵ ᾼЏ Ἐẃ с ╟ᾼׄԓἤȴӐ ᵫБ

ṳ ∂Ӵ ╟  ứἤиέᶾ ȴⱢ Ὑ Ϡ

ᵑЏ ԈἨ╥ֵ ԈҠẦ֝ П  ғ Ȳ ậׄԓ

ғ ╓ о ἘȲצ с ╟ׄԓҠ ⇔ȴЏ ᾼ

 ׄԓғ ֯  оϯҷ Ȳ ὑвᾼὍ׀⅔כ

ἤ ҏȲ╝ֽᴶ Ὅ ἤ ȳἋ ȳӂ☼

ἨᵂӣȲᵛ╥∂Ӵ ׄԓғ ╓ ᾼӭᾼȴ  

ӑẃ ֥ ᵿ ▲ ᾼḟ Ȳ֯ ᵿ МȲד ׄ

ԓғ о╓ Ь ֥ḆὙ ᾼ ȲѿцЏ

ׄԓ ᴷ═ ȲѿḆᶙ ᾼ сׄԓғ ╓ в ȴ  
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7.  

Ӑ ᵫБṼ ɦӣ І ɧП Ȳᶙכɦ

֯ ӕỵ ἤ ▲ ᴷ ◕ɧ(2005דᴟ2017ד )ɦ֮ ɧȳ

ɦ Џ ᶾ ɧцɦׄԓ ᴷɧ 3Єᶾ שׁ ὨПכ

֥ȴӐ ᵫ ֥ ᶾכ Ҡᴩἤ ᴷᾼ 3 ◕ἤӭ Ȳẓ ֽ

ϯȸ  

(1) ᵡ᷄ẞ֥ ᾼῧ ỵ ᴩ֮  

Ӑ ᵫṼ ᾼ֮ ԈȲṆ оᾼ ֮

╟ᾼ ᴞ ֪ІȲҔ╗ѭЍᵂӣȳ ц֮ ♄ ȳᾇ

ᵂӣȳὋс ḛ Ȳѿц ӂ ȴӐ ᵫ Ṇ о

иέ ᴷȲὙ ∂ ᴫ ᾇỵᾼ ҠᴩἤȲṳ∂

ῧ ỵ╥ ӭ›ẓ ȲѹӐ ц ꞋצиӁᾼ ӕỵȷ

ᴟὑМӢ҅ ỵЬ ═ ᾃ ᴩׁשṅȲѿ Ẕӑẃ Ҡ

ᴩἤȴ ῧ ỵᾼ ᴷׁשṅ Ὠ ӱȲ ֮ Пῧ ỵ֯׀

֥ ѹṜ ᾼỵ ѐЉц֮ ἤȲẓ ẁ∟ ᴩ ֮

ṅᾼשׁ ϩȴ ֯ӕỵ֮ ▲ᶾ Ҡᴩἤ ᴷȲБ Ҡ

ד ֮ ▲ ֮ Ἐ ₤Ȳ ӣὑ ╟

Ἐ ׄԓ ᴷᶾ ȴ  

(2) ֮ ᶾ ϩ╥ᵡᶙ  

Ӑ ᵫ ᴕ ϱ П ֮ ╟ Ἐ ᴩ

◕ἤᶾ ȴׁש ҉иᴕ ᶺ ֮ ἤȲ∂Ӵ

ᾬ ȳ Ḋ ֫ Ḋ ȳ ȳ⅔ ֢

ȳṆ ԈᾼӐЁо ϩȴכὨ ╟

Ἐ Џ ᶾ ϩȲҔ╗ ֥ӐЁӕỵ ԈȲѿцἬ Пӣ

І ἤ ᾬ Ȳ ᴷ э ắ ắ

֮ Ȳ ҏ ᴕ ╟ᴯ ȴ Ḗ

ứȲ Ἐᾼв (Џ ) ҵ (֮ ȳ֮ )

֪ ȴӑẃБẓ ֥ ᵿ ▲ ὨȲ ϚḔḆ

ᾼ ϩȴ  
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(3) ֮ ╟  ׄԓἤП ᴷᶾ ╥ᵡ∂Ӵ  

Ӑ ᵫі Ԓ ׄԓ ᴷѠᾎ Ȳ ֥ӐЁӕỵ П

ӣȲ ᶾכ ӐЁоȲṳ Џ ᶾ ӻФ֫ ȲБ∂Ӵ
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1.   ӣ І  

1.1. ›ṕ 

ᶺ Ṷ І ᾼếӂ ӣБדֵצᾼ ҭȲ Ϡ ҵȲ

Ӽ ᾛӣὑ ȳ ȳЏȳׁש ֢ Ȳ ϢᾼӢ♄ ד Ȳ֯‚

ῂ ᾼ֝אַ ȲϷ Ҡ ᵍᾼ ӢὍ ἤ ᾬ ȴὍ ἤ

ᾬᾼׄԓ ȲϚ֣╥֢ ╜Ἀ ῂ Є йᾼ ȴẔМצ

ӣ І ᾼ ȲḆ╥֢ꜜ ᾃᾼ ȴױЛ דּ╥ ᶾ

ᾼȲ֝ Ϸ╥ ╜ᾙȳ цῂ ᾼ ȴ  

ү ϩеҨ ( ү еҨ )ᴞ ד1986 ᵛ ӣ І

ᾼד ṅשׁ ȴ ӭᾼ֯ס ▲ᶺ ֮ Ȳ

ᶾ Ȳѿׁש ҠᴩП Ѡ ᶔכ ׄԓ Пӭ ȴ 

ү еҨṼɦӣ І ד2006) ứᾪ )ɧП

(ү еҨȲ2006Ȳp6-5)ȲБὑ20099דѣ ɦᶺ ӣ І

ῴḔᶾ Ҡᴩἤ ᴷ ᵫɧ( SNFD2009 ᵫ )Ȳṳὑ

7ѣד2010 ᴩ╜ І ỗ ( ) С ▲ȴҫҵȲ

Ṽ ὑ ד2017 ҏɦᶺ ӣ І ᶾ Ҡᴩἤ ᴷ

ᵫɧ( Ӑ ᵫȷᵶ1Ҍѻ ᵫц3Ҍᶾ ќ ᵫ )ȲױӼⱢ

◕ ᾼ ṭ ȴ  

 

1.1.1. ӣ І ᾓ 

Ṽ ɦὍ ἤᾬ ᾎ╟ᴩ ⁄ɧ 4 1 Пứ Ȳ Ὅ

ἤ ᾬ╓ ẁ Пӣ І ἨẔ ԛ Ἤ ӢП

ậ ᾬȴᶺ ӣ І ӭ›ṳӑ ᴩԛ ╟Ȳ֪ױȲ Ὅ

ἤ ᾬᵛⱢ֢ Ἤ ӢПӣ І ȴ  

ᶺ ᴞ1978ד Ở ȲṤ צԚד2017 ϚȳϡȳϮ 6

ȴẔМȲ Ϛ ϡ 4 ⱢᾐѬהч

( Boil ing Water  Reactor, BWR)Ȳ Ϯ 2 Ɫ Ѭהч

( Pressurized Water Reactor, PWR)ȴ Ϛ ȳ ϡ Ϯ ֢

Пד40 ᾓȲᴷ Ҡ ᾼӣ І Ẕד ᾼ
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ֽῶ  1-1Ἤӱȴ6 ч ᶁ Ἤד40 Ӣᾼӣ І

ᴷ ȲᾐѬהч Ɫ18,602ḇפּ Ԉ (assemblies)ц Ѭהч

Ɫ3,815ḇפּ ԈȲ ד ὑּפ 4,913 tUȴ  

 

1.1.2. ӣ І ἤ 

ӣ І ╓֯ Іч вȲ ᾎԛצ ֮ќ═ и ч

Ȳᴖ ҏч ᾼ І ȴӣ І ẓדצ ᾼὍ ἤȲ

ṳ ὍЄ ᾼ ȴ вἬᵶПὍ ἤ Ȳֽ Tc-99ȳCs-135

I -129 и ᾬȲѿцNp-237ȳPu-239ȳAm-243 Cm-247 Ṇ

ȲẔҙ (half l i fe)  ϫ Ȳѹד и Ɫɻ Ȳ

ẓצ  ֯ᾼ ֚ ȴ֪ױȲ ᷄Ԛ֝ Ҡᾼ Ѡ

Ȳה ’ӣ І Ҡ  ὑҠ Ϣ Ӣ♄ ПҵȲ╥

שׁ ᾼ їȴ  
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ῶ 1-1ȸӣ І ᴷ 

 ч ( ₤) 

ӣ І  

ᴷ (ḇ) 

ӣ І  

ד (kgU) 

֢  ֢ ₤  
ḕḇ  

 
 

Ϛ  

ᾐѬהч  

1  3,694 

18,602 178.5 

4,913,220 

2  3,652 

ϡ  

ᾐѬהч  

1  5,580 

2  5,676 

Ϯ  

Ѭהч  

1  1,894 
3,815 417.5 

2  1,921 
ȸ  ד40
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1.2. ӣ І  

1.2.1. Ӑׄԓ ⁄ 

І ɦ Ӑׄԓ ⁄ɧׄԓ Ӑᾎ⁄SF-1ᾼӭᾼȲ╥

Ɫ∂Ӵ֢ І ╟ᾼׄԓ ȲѿцẔׄԓד ᾼ Ӑׄ

ԓӭ ȳׄԓ ⁄ ׄԓ ἘἬạứ ( IAEA, 2007, p4)ȴSF-1 ᾼ

Ӑׄԓ ⁄ ӣὑẓצ ֯ ֚ ᾼἬצ ᾓȴׄԓ ⁄ Ḗ֢

ậ ╟Ȳ с І ╟ ᵂ ᾼׄԓἤȲѿ’ Ϣ

ᵍὑ ᾼ ֚֯ ȴ  

І SF-1 ҏ Ԛ ᾼׄԓӭ Ɫȸ’ Ϣ

ᵍὑ ᾼצ ȴᴖ ӭױ ᾼ 10 ⁄Ɫȸ  

⁄1ȸׄԓ ԉ - і ֚ ᾼ ╟ ♄ צ ԉᾼϢ Ἠ

ȲӇ ׄԓ ѻ ԉȴ  

⁄2ȸ╜Ἀ -Ӈ ∂Ӵц’═צ ᾼᾎ√ ╜Ἀׄԓ ṆȲҔ╗

Ӵᾼ ȴ  

⁄3ȸ ׄԓᾼ -֯ ֚ צ ᾼ вц֯і

֚ ᾼ ╟ ♄ МȲӇ Ӵ ’═ ׄԓᾼצ

ȴ  

⁄4ȸ ╟ ♄ ᾼ֥ ἤ - ╟ ♄ цẔі ֚

ᴕ ∟ȲӇ Ӣ Єὑ ᾼ ȴ  

⁄5ȸṮ ᾼ о -Ӈ Ṯ ᾼ оȲѿ ẁ֥ Ҡᴩᾼ

ׄԓѬ ȴ  

⁄6ȸ ạ Ϣ ᾼ֚כ - ạ ֚ ᾼ ╟ȲӇ ’ԉᴶ

Ϣ Л Ἥắ ᾎ ắᾼ ֚ ȴ  

⁄7ȸ’ ҅ ∟҅ -Ӈ ’ ›цЭ∟ᾼϢ ᵍὑ

֚ ȴ  

⁄8ȸṮѦṶ╝ -Ӈ ҏϚй ᵘϩṮѦ ІṶ╝Ἠ

Ṷ╝ȴ  

⁄9ȸ ≡ -Ӈ Ɫ ІṶ╝Ἠ Ṷ╝ᾼ ≡

ҏׄ ȴ  
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⁄10ȸ ậṮ ᴩ ю ᾼἨӑắצ ạᾼ ֚ -Ӈ

ὙⱢ ю ᾼἨӑắצ ạᾼ ֚ ᴖ ậᾼṮ ᴩ

П֥ ἤȲṳ ṷᴩ ᴩ оȴ  

 

І ɦὍ ἤ ᾬ ɧ ứׄԓ ḖSSR-5ᾼӭ

ᾼȲ╥ ứ Ἤצ ₤Ὅ ἤ ᾬᾼׄԓӭ Ȳṳ

І ׄԓ Ӑᾎ⁄SF-1М ứᾼצ ⁄Ȳ ứ֯Ὅ ἤ

ᾬ Ѡ Ӈ Ṝᾼ Ḗ ( IAEA, 2011a, p8)ȴ֯ ᾬ

╟ᾼ∂ ȳ ⅔ Ȳ ╟Ӈ ᾼ ạ ạᾼ ԈȲSSR-5ᾼׄ

ԓ Ḗ ӣἤȲ╥ ὍᾼὍ ἤ ᾬ ₤Ἤ ᾼ

╟Ȳṳ ứ֯ ╟ МȲ ╥֯⅔ ∟ ẁὍ ἤ

ᾬ ׄԓ’ ᾼ֢ Ḗȴ  

І ɦὍ ἤ ᾬ֮ ╟ɧ ứׄԓ ⁄

SSG-14Ȳ Ὅ ἤ ᾬ֮ ╟ᾼ ạ ẁ╓

∂ Ȳѿ Ṝ І SSR-5ׄԓ ḖȲ ẁ ֮

ᴩ Ϣ Пӣ (IAEA, 2011b, p2)ȴẔМSSG-14 5 ὑׄԓ

ׄԓ ᴷצ ứȲᵶ ╟֢ ◕ׄԓ ќ═ᾼׄ

ԓ ᴷП ὙȲױҵȲSSG-14  I I ὑ ╟⅔ ∟ᾼׄԓ

ᴷȲ ҏ∂ ἤᾼᵂᾎȲҠ ѿ ׄԓ ᴷᾼ ȴ  

І ɦὍ ἤ ᾬ ׄԓ ׄԓ ᴷɧ ứ

ׄԓ ⁄SSG-23Ȳׄԓ ᾼ …ṿӣᶙ ᴖҠ҆Ϣ‒ὢᾼ

Ȳẃ Ὑ ╟ᾼׄԓἤ (IAEA, 2012, p1-p2)ȴẔМѿ ׄ

ԓ ᴷᾼиέ ᶧⱢẔ ᾼќ═ ╟Ȳṳ ₇ Ṇ ȳ

оȳЛ ứἤ ц …Ϣᾼ ▲ Ȳ ԓ

֥֢ ṅשׁ ᾼ ȲᵂⱢ ᾼḟ Ṽ ȴ  

ᾼׄԓ ἘȲẔ ᵂ ᵛ֯ὑ ֥ȴ ֥Ἤ

דצ ȲҔᵶ Ṇȳ ṓ ׄԓ ᴷ Ὠ Ȳѿ

֝ȴױ‒ї∂Ӵᾼ Ȳ ╟ ῏֝ ֥Ҡ ӣᾼ

Ϣϩȳᾬϩȳᶾ Ȳ ҏ ᾼᶙ Ȳѿ Ὑ
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ᾼҠᴩἤ ׄԓἤȲṳ ῂ Є ᾼ ȳ ֝ ‒ї∂ӴȲ

ᴖ ᾼῂ Ԛ ȴ  

 

1.2.2. ӣ І  

ү еҨⱢϠ֪ ӣ І ׄԓ ᾼ ḖȲὑ שׁד1983

Іч ӣ І ṅשׁ Ȳṳὑ ד1984 ᴩ╜

ứ∟ ѿ ╟ȴױ  П Ȳᴞ ד1986 Ởᴟ2004ד

ȲԚ ἘῴḔׁש ȳῴ Џᵂ ȳ ▲ᶾ Ȳ

ѿц ▲ ╟ ᶾ 4 ѻ ◕ȴӦὑ ╟ᾼ Ȳ

ῴ ◕ᴟ ◕ȲϚ   ϫדȲẓ Ҡᴩᾼԓ

Џᵂ ╥  ᵡ ᵓᶙכᾼ Ἤ֯ȴ֪ױȲү еҨὑ

  П 2 ◕Ȳὑ19914דѣ ɦԓ Џᵂ ɧ(1991

ᾪד )ȴ   ᾼ ᴩцד ᾎ҆ ứȲү еҨὑ2000

Ṽד (87 ᾬֿ 22104 ѝ )П ḖȲ ɦԓ Џᵂ

ɧ(1991דᾪ )в Ȳ ҏ ᾪӐ Ɫɦԓ Џᵂ ɧ(2000

ᾪד )ȴ  

Ӵᾎד2002 ᶙכɦὍ ἤᾬ ᾎɧПӴᾎȲṳӦ еӁ

(М Ӗ 12ѣ25ѡד91 Ϛ ֿ 09100248760 ҆еӁ )ȷ

Ṽ ᾎ ứɦὍ ἤᾬ ᾎ╟ᴩ ⁄ɧ(М Ӗ 7ѣ30ѡד92

ᾬֿ 0920018935 ҆ Ӂ )ȴү еҨⱢӣ І П Ӣ

῏ȲṼɦὍ ἤᾬ ᾎɧцẔ╟ᴩ ⁄П ứȲὑ ד2004 ɦӣ

І ɧȲ ὑ 7ѣד2006 ứȴ Пԓ

Џᵂ иⱢȸ  

(1) ɦ ֯ ӕỵ ἤ ▲ ᴷ ◕ɧ דᴟ2017ד2005) )ȴ  

(2) ɦ ᵿ ứ ◕ɧ דᴟ2028ד2018) )  ȴ  

(3) ɦ ᵿ ▲ ◕ɧ דᴟ2038ד2029) )  ȴ  

(4) ɦ ׄԓиέ ᴷ ◕ɧ דᴟ2044ד2039) )  ȴ  

(5) ɦ ∂ ◕ɧ דᴟ2055ד2045) )  ȴ  
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Ӧὑϱ Ҡ ֪Ӗ ắ⇔ἨЁ֮ậ ֪ ᴖ

ὈἋȲ֪ױȲ Џᵂ ᾎֽ Ȳ Ὅ ἤ

ᾬ ᾎ╟ᴩ ⁄ 37 П ứȲḕ ד4 ᴩ Ӕȴ  

 

1.3.  

1.3.1. ￼ Ὑ 

ӣ І ᾼ Ӑ Ḗ╥ ᾼ ֮ Ȳ

ӣ І Әϵׄ ȲṿẔ Ϣ Ӣ♄ Ȳѿ ’Ӗ ׄԓ

ц ₇ Ȳ‚ ᾼӘ ȴѷꜜ֢ ᴕ ᾼ Ѡ Ҕ╗

ᶩ ȳ э ȳԜ ȳУᾃ ȳыῈ ц ֮

ȴϱ ṷѠ ṅ∟Ȳ₀שᾼׁדֵ ֮

( Deep Geological Disposal)╥ ⱢҠᴩᾼ Ѡה (IAEAȲ2003Ȳp1-

10)ȴἬ ᾼ ֮ … ӣɦֵ ɧᾼ ἘȲᵓӣ ỵ

ᾼ ἤȲ ӣ І ֯׀ פּ 300 mᴟ1,000 mᾼ֮ϯỵ

МȲԛ ֥ ᾬ ȳ Ḋ ц֫ Ḋ Џ Ṇ

( Engineered Barrier System, EBS)Ȳ ӦϢЏ щ Ἤᶮכᾼֵ

Ṇ (Multi -barr ier System, MBS)ȲҠצ ṿҠ ҏᴖ

ᾼὍ ἤ ắẞ   Ȳѿ ậṜ ᾼ Ȳ ӣ І

ᾼ ⇔֯ Ϣ Ӣ♄ П›ȲБ ᴟᾎ҆ ứἬ ᾼ

ȴᶺ ɦ Ὅ ἤ ᾬ цẔ ╟ׄԓ ⁄ɧ 9

ứȲ Ὅ ╟П Ȳ ’Ẕ ╟ҵϚ ϢἬ

Пכ Ϣצד Л 0.25 mSvȴ 10 ứȲ Ὅ ╟

П Ȳ ’Ẕ ╟ҵ М ϢἬ Пכ Ϣד

ȲЛ Ϛᴍ иПϚȴ  

ү еҨ ӣ І ᵂ Ȳ…Ṽɦӣ І

ɧ(2014ד ứᾪ )П ứ ц Ȳ ᴩ в

Пᶾ ц ╟ᾼ Џᵂȴ ◕ᴞ ᴟד2005

Ɫɦד2017 ֯ ӕỵ ἤ ▲ ᴷ ◕ɧȲ ὑ ד2009 ҏ

SNFD2009 ᵫц2017ד ҏӐ ᵫȲⱢ2 ṭ ȴ  
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SNFD2009 ᵫ ҟ  שׁ Ὠכ вҵד

Ȳ ᵫв ɦ Ԉᾼ ṅɧȳɦשׁ▲ ᶾ

ᾼׁשṅ ɧ ɦӣ І ᾼғ ᴷɧ ᶾ כ

ὨȲṳὑ20107דѣ С ▲ȴ֝ Ȳү еҨϷṼᶾ

⇔Ȳ ṳ ᶙכɦӣ І ɧ ד2010)

ᾪ )Ȳὑ20111דѣ ứеᵫȴױҵȲ∟ Ṽ

ḖӐ ᵫПӭ Ȳ Ὼ Џᵂ Ȳᶙכɦӣ І

ɧ ד2014) ᾪ )Ȳṳὑ20153דѣᶙכ ȴ  

◕Ữӑ ц ᵿᵂ Ȳ Ḗ֯Ữӑ ҏ ứ ᵿ Ԉ

ϯȲ═ ᴩԓ ֮ (Є֮ )ȳ֮ ֥ ἤ ▲ (ѭЍȳ

♄ ȳ֮ ὋсἨḛ ȳ ц ӂ ֪І )ṳ∂Ӵד

֮ ▲цׄԓ ᴷᶾ Ȳ Бẓ֮צ ד ᶾ ϩȴ  
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1.3.2. ᶺ ӣ І ᶾ Ҡᴩἤ ᴷ ᵫПӭᾼ 

Ṽ ɦӣ І ɧП Ȳ2005דᴟ2017ד

Ɫɦ ֯ ӕỵ ἤ ▲ ᴷ ◕ɧȴ ◕ԉ ᾼ ṭ

Ϟὑ2017ד ҏӐ ᵫȴ ḖӐ ᵫ 3כ ◕ἤӭ Ҕ

╗ȸ  

(1) ᵡ᷄ẞ֥ ᾼῧ ỵ ᴩ֮ ȷ  

(2) ֮ Џ ᶾ ϩ╥ᵡᶙ ȷ  

(3) ֮ ╟  ׄԓἤП ᴷȴ  

 

ⱢḖ ӣ ҵ ц вׁש ȲӐ Џᵂ ѿ

ɦ ֮ ɧȳɦ Џ ᶾ ɧцɦׄԓ ᴷɧⱢ 3Є

ᶾ ѻ ȴӐ ᵫӼѿױⱢѻ ▐ ᴩᶾ ֥ȴ

Ὑֽϯȸ  

 

1.3.2.1. ֮  

SNFD2009 ᵫ ֮ ֫ ц

ᶾ ᾼ∂ Ȳ ֯ ӕỵ ἤ ▲ ṅשׁ

ЏᵂȲ ὑ ֥ Ἐ ⇔ᾼ ֮ ἤ ▲ЏᵂȲѿ

ẁ  ׄԓἤ ᴷПӣȴɦ ֯ ӕỵ ἤ ▲ ᴷ ◕ɧП

ӭ Ɫ ֯ ӕỵ ֮ ȲҔ╗֮ ȳỵ

иӁȳỵӰϩ ȳѬѝ֮ ц֮ о ἤ Ȳѿц в

ӕỵ ֮   ׄԓ Ԉᾼᴞ ȲҔ╗ ѭ

♄כ ȳ֮ ♄ ȳ ♄ ȳ֮ Ὃс ȳ ц Ѭ

с ᾼ ὨȲכ▲ ẁғ / ׄԓ ᴷᶾ ֯ ӕỵᾼ

ᶾ Ҡᴩἤ ᴷП ᴕȲṳᵂⱢ כ ◕ӭ ȸɦᶙכ ֯

ӕỵ ἤ ▲ ᴷɧᾼ ᴕṼ ȴ  
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1.3.2.2. Џ ᶾ  

֮ ᶾ ѻ ᵓӣֵ ἘȲѿ ᾼ ẃ

Ὅ ἤ ᾼ ȲṿẔẞ Ϣ Ӣ♄ ȲὍ ἤ Б ᴟ

ׄԓ ѿϯȴ  

ӦὑЏ П ֥ ᵿП֮ ԈȲ ◕Ữӑ

Ϥ ᵿ ᶧȲᶾ ╥ ᴕ ҵ вד ᴿП ֯ ӕỵἬ

ᾼЏ Ṇ ȲἨі ד ᶾ ц ȲἨҒϤ ֥ᵂậ Ԛ

ὨȲכṅשׁ֝ ӐЁ ӣᾼ ᶾ ȴ  

 

1.3.2.3. ׄԓ ᴷ 

Ṽ І ( I nternational Atomic Energy Agency, 

IAEA)ᾼứ Ȳɦғ ᴷɧⱢ ᾬ Ṇ ἨІṆ ғ ᴩ

ᴷȲṳ иέἬ Ὠ П Ἠ ⁄ ᴩѩ ȷɦׄԓ ᴷɧ

⁄╥ѿ (radiation dose)Ἠ (radiation risk) Ɫѻ

╓ Ȳ ᴷ Ṇ Пׄԓἤ (IAEA, 2006, p10-p11)ȴғ / ׄԓ

ᴷᾼ ӭᾼȲ֯ὑ ֥ ᾬ ἤȳЏ ғ ц ᵿ ἤȲ

╟ᾼғ ᴩ оиέ Ȳѿ ᴷ ╟ᾼ

ἤ ׄԓἤȴ  

Ӑ ᵫБ∂Ӵ ◕ἤׄԓ ᴷᶾ ᾼ ֥ ϩȴҔ╗∂Ӵӣ

І ἤȳ ╟ Ἐ ᴕ оȳῺ ȳ цӢᾬ

Ṇװ иέ Ȳ ⱢԓṆכ∟֥ Ȳѿה ᴩ ╟

ׄԓ ᴷȴױԓṆ ᴷᶾ Ȳ ֥∟ ᵿ ▲ЏᵂП

ᾭᾓȲ═ ὡ ᴷ ϩȴ  

 

1.4. ᾎ  

Ὅ ἤ ᾬᾼׄԓ Л ᶾדּ╥ ȲϷ╥╜ цῂ

ȴẔМצ Ὅ ἤ ᾬᾼ ׄԓἤȲᶺ Бדצ ᾼ ạ

ᾎ ȴ  

ɦὍ ἤᾬ ᾎɧὙ ȸ  
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(1)  Ὅ ἤ ᾬП ȳ ȳ ц׀ Ȳ ӦὍ ἤ

ᾬ Ӣ῏ᴞᴩἨỗ ẓצ вȳҵὍ ἤ ᾬ ᶾ

ϩἨ ╟П ῏ Ẕ ᾬȷ Ӣ῏ юὍ ἤ ᾬ

П Ӣ цẔ ȴẔ Ṽ Ȳ ȴ

› П ῏ ắỗ ȳ ȳ ц׀ Пן Ȳ

ѻ ứП ( 29 )ȴ  

(2)  П ῏ ѿ ∟   ⇔ 2%ѿϱП 

Ȳ ᴩὍ ἤᾬ ᶾ ц Пׁשṅ

( 46 )ȴ  

(3)  ѻ ‚ ᾬ Ӣ῏ вὍ ἤ ᾬ

╟П ∂Ȳṳ Ḗ ᾬ Ӣ῏ ḟὍ ἤ ᾬ

( 49 )ȴ  

 

ҫɦὍ ἤᾬ ᾎ╟ᴩ ⁄ɧȲ֯ 37 МὙѝ Ḗȸ  

(1)  Ӑᾎ 49 2 ц 3 ứѿҵП Ὅ ἤ ᾬ Ӣ῏Ἠ

ᴩ Ὅ ἤ ᾬ ῏Ȳ ὑӐᾎ╟ᴩ∟ вȲד2

Ὅ ἤ ᾬ Ȳ ѻ ứ∟Ȳ Ṽ

ᴩȷḕד 2ѣц10ѣἉ›Ȳ иᵑ֣ѻ ›

Пד1 ᴩכὨцװ ПЏᵂד1 ȴ  

(2)  Ὅ ἤ ᾬ Ȳḕ ד4 Ӕȷ Ӕ Ȳ

Ὑ ӦцḂӔ ╟Ȳ ѻ ứ∟ ᴩȴ  

 

ү еҨṼ ᾎ ứ ӣ І Ȳ ᴩ

֯ ᵿ ȳ╟Џȳ ȳ⅔ ȳ ֢ ЏᵂȲד ᾎ ֤ ֽ

ϯȸ  

(1)  Ὅ ἤᾬ ᾎ 12ѣד2002) )ȷ  

(2)  Ὅ ἤᾬ ᾎ╟ᴩ ⁄ 4ѣד2009) Ӕᾪ )ȷ  

(3)  Ὅ ἤ ᾬ цẔ ╟ׄԓ ⁄ 1ѣד2013) )ȷ  

(4)  І’Ṯᵂ ᾎ 9ѣד2003) )ȷ  

(5)  Ṯ ᾎ 1ѣד2002) )ȷ  
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(6)  Ὅ ἤ ᾬ ׀ ╟∂ Ө ᾎ

4ѣד2009) Ӕᾪ )ȷ  

(7)  Ὅ ἤ ᾬ ╟ ᵿ 3ѣד2017) )ȷ  

(8)  ᴷᾎ 1ѣד2003) Ӕᾪ )ȷ  

(9)  ᴷᾎ╟ᴩ ⁄ 6ѣד2005) Ӕᾪ )ȷ  

(10)  ᴩⱢ ╟ ᴷ ӭц ứ ד2009) 12

ѣ Ӕᾪ )ȷ  

(11)  Ἤ Ṷ Ệứ ᷾ ד2000) 7ѣ

Ӕᾪ )ȴ  
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2.   Ṇ ׄԓ Ἐ 

2.1. ֮ Ἐᾼԓ ᾓ 

ӭ› Ԛ Ɫ ֮ ╥ẓ Ҡᴩᾼ Ὅ ἤ ᾬ

ѠהȲױ Ѡה╥ ӦϢЏ щ ᾼֵ ἘȲ

 Ἠ Ὅ ἤ ҏц ȴẔМȲֵ Ἐ Єצ

ᴷц Пᴸ ҵȲ֝ Ӽ щ ѩ о ֮ ֵ

ׄԓἤȲẂֽȸ ᵌ (Oklo)щ Іч ᴞ Ἤ ӢП

Ȳ 20 ד Л еѐȳ (Cigar  

Lake) ᶩ Ӧ Ё Ȳצ   13 ד щ ѩ

ẂȲᶁҠ ד П Ȳᴖщ ѩ в ֽ 5.11.5

ȴ ֮ ἘП ӭ ⁄ᶦ Ὅ ἤ ᾬ Ϣ

Ӣ♄  ϵ ȲṿẔ Ϣ П ᵅᴟ ᾼ ⇔ȴ  

֥ᵂ / (Organisation for Economic 

Co-operation and Development/Nuclear Energy Agency, 

OECD/NEA)ȳ ᴩỗ (European Commission)ц І

֯ ẕ ד2003) 12ѣ )ᾼ ╓ҏ

(IAEA, 2003, p1-p10)ȸ ֮ ╥ӭ›ᶾ כ ȳ ֥

’ Ḗц ϱҠ ắᾼὍ ἤ ᾬ Ѡᾎȴӭ› Ữ

Ὅ ἤ ᾬ ╟ Ở Ȳ ᴖБצẔ҃ ᵑὍ ἤ

ᾬ ֮ ╟ᾼ ȴẂֽ ҙ צ а

(Transuranic Elements, TRU) ᾬᾼּר ᴫ א ᾬ Ԓ

(Waste Isolation Pilot Plant , WIPP)Ȳὑ19993דѣ26ѡӔה

ȴ  

ẕ ῧ ỵ Ɫ ӕỵȲẔ Ὅ ἤ ᾬ ╥Ӧ

Ӵᾼכד1972 ẕ І ц ᾬ еҨ (Swedish Nuclear  

Fuel and Waste Management Company, ẕSKB) ȴ ὑ

Ὅ ἤ ᾬ П Ȳ ẕSKB ϤЄ᷾דֵ Ϣϩ ᾬϩ

ӣὑῧ ỵ ӕỵПɦKBS-3 Ἐɧȴױ Ἐ ӣֵ

ӣ І Ὅὑ ҵ в ᾼ ᾬ МȲṳ
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֥ Ḋ ֫ Ḋ Џ Ȳԛ ὑ ⇔ᾼ ứӕỵȲ

ẞ ӭᾼȴKBS-3 ἘПѻ ׄԓғ Ɫ  ȲҠ ═ӣ

І цὍ ἤ ὑ׀ ᾬ Мȷװ ׄԓғ Ɫ ȲϚ

ӎ  Пׄԓғ ҷ ∟ȲҠἋ Ὅ ἤ ╟ ҏ

ȴ ẕSKBὑ2006ד ὑ ᾼ ⇔ȲӦ Ԓᾼ 400 m

Ғ ᴟ450 mᴟ500 mП (SKB, 2007a, p6)ȷṳὑ20096דѣ3ѡеӁ

ẕ ᾬ ᵿ ứὑForsmark ᵿȴӭ›Б ∂

Ө Ȳ ▲ᵂ ═ ᴩȲ ד2019 Ở ∂Џ ȴӦὑ

ẕKBS-3 Ἐצ שׁ Ὠᾼќ═ṳכ Ȳ╝כⱢ֢

ᾼẕ ȴ  

Ῠ Ӽ ѿῧ ỵ Ɫ ӕỵȴṼ ד1994 ֮

ᾼ ᾎ Ӕ ȲῨ ἬצᾼὍ ἤ ᾬȲӇ ᾿ ֯

в ȳ ׀ ȲѹЛ Ẕ҃Ὅצ ἤ ᾬᴞ ҵ ϤȴӦ

Fortum(Fortum Power & Heat Oy)цTVO(Teoll isuuden Voima Oy) 2

ϩеҨԚ֝כӴПῨ POSIVAȲ ӣ І ᾼ

ȴ еҨ֯ 5ѣӨד1999 ֯Olkiluoto֮ ֮ϯ500 m ᾼ

ỵ вȲ ∂ӣ І ȲҫҔ╗ᴯὑ֮ῶᾼ⅔

(encapsulation)ц ׀ ȴ ֮ ֝ ∟ȲῨ ╜Ἀὑ 12ד2000

ѣᵂҏ֝ ᾼ ⁄ḟ Ȳ Ϸ֯ ד2001 5ѣ ֮

ȴӭ›ȲῨ ╜ἈБὑ 11ѣד2015 ֮ ╟∂

Ө Ȳ ứ2020҅דӔה ȴ  

 

2.2. ֮ Ἐ 

֮ ╥ е Ҡᴩᾼ Ὅ ἤ ᾬ ѠהȲ ֥

’ Ḗц ϱҠ ắᾼὍ ἤ ᾬ ѠᾎȲѿцᶺ

ɦ Ὅ ἤ ᾬ цẔ ╟ׄԓ ⁄ɧ 3 ╓ứѠᾎȴ

ױ Ѡה╥ Ὅ ἤ ᾬ ֯ פּ 300 mᴟ 1,000 mᾼ ứ

֮ МȲԛ ֥ ᾬ (Ӧ ҵ ц в Ἤ כ )ȳ Ḋ

( Ё ) ֫ Ḋ ( Ё ) Џ ╟Ȳ ӦЏ цщ

Ἤ ᾼֵכ ȲҠצ  Ἠ Ὅ ἤ ᾼ ҏ
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Ȳѿ ậṜ ᾼ ṿὍ ἤ ֯ẞ Ӣᾬ П›ȲὍ ἤ♄⇔

Б ᴟ ὑϢ ᾼ ⇔ȴ Ἐ⁄Ṽ Л֝ғ ᴯ ȲҠи

Ɫ֮ῶ ╟ȳ֮ϯ ╟цẔ П ╟ ( УἨ ị )Ȳֽ  2-1ȴ 

ֵ Ṇ … Ӧ Џ Ṇ ц щ Ṇ (Natural  

Barrier System, NBS)2 Ṇװ Ȳẓכ 3 ׄԓғ (POSIVA, 

2012, p 201)ȸ  

(1)    ὑ֮ ứῈ ȷ  

(2)  ὑ֮ ᾼ ⇔ȷ  

(3)  ὑϢ Ӣ♄ ҵȴ  

 

ӣ І П ȲṼ ӁПɦ Ὅ ἤ ᾬ

цẔ ╟ׄԓ ⁄ɧ ( Ȳ2013)ȴẔ Ҕ╗ȸ  

3 ȸ Ὅ ἤ ᾬ ֮ ПѠהȴ  

4 ȸ Ὅ ╟ ᵿȲЛ ᴯὑϯԝ֮ ȸ  

(1)  ♄ Ἠ֮ ԈṜѿ ╟ׄԓП֮ ȴ  

(2)  ֮ о ԈЛᵓὑצ ḀạὍ ἤ ᴆ╬ ȲṳṜѿ

╟ׄԓП֮ ȴ  

(3)  ֮ῶἨ֮ϯѬѝ ԈṜѿ ╟ׄԓП֮ ȴ  

(4)  ϢЀ ⇔П֮ ȴ  

(5)  Ẕ҃ṼᾎЛ П֮ ȴ  

 

8 ȸ Ὅ ╟ ֵ П ȴ  

9 ȸ Ὅ ╟П Ȳ ’Ẕ ╟ҵϚ ϢἬ

Пכ Ϣצד Л 0.25 mSvȴ  

10 ȸ Ὅ ╟П Ȳ ’Ẕ ╟ҵ

М ϢἬ Пכ Ϣד ȲЛ Ϛᴍ иПϚȴ  

11 ȸ Ὅ ╟П Ȳ ’ Ὅ ἤ ᾬὍ ∟ вד50

Ҡׄԓậҏȴ  
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 2-1ȸӐ ◕ Ὅ ἤ ᾬ Ἐ  
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2.3. ֢ ׄԓ Ю  

Ԓ Ὼϫ ẃᾼד Ὅ ἤ ᾬ ׄԓ ᴷᶾ

ׄԓ (safety case)Ȳ ᾓ Ὑֽϯ ӴӖȲ2014Ȳנּ)

p66-p70)ȸ  

(1) ѩᵓ SAFIR 2ד2001  

ѩᵓ ὑ ד2001 Ӂ SAFIR 2ׄ ԓ ᴷ Ҡᴩἤ ᵫ (Safety 

Assessment and Feasibil i ty Interim Report 2)ȲSAFIR 2 ᵫ҅ῶ

ѩᵓ ẞד1990 ד2000 ᶾ Ὠᾼכ ֥ȴ ᵫ

ѿѩᵓ ὧҖ MolɀDessel֮ ᾼBoomClay Ё Ɫ ֮ Ȳ

ᵓӣHADES֮ ϯ דֵ⅍ ậᾼѬѝ֮ ₤ Ёỵ

ᴩиέȴ ᵫⱢׄԓ ᴷ Ҡᴩἤ ᵫᾼ ֥Ȳ֪ױȲв

ᾛᵶ╗ ׄԓȳԛ֫ןȳ ӣц  ׄԓ ȴ  

(2) Ђ2002דProject Opalinus Clay  

Ђ Nagraὑ2002דᶙכOpalinus Clay ֯ӕỵ

ᴷȲ ד֥ Ὠכ ῶׄԓ ᴷ ᵫȷOpalinus ClayⱢ ЂҖ

Zü rcher Weinland֮ ᾼ֮ ȴ ᾼӭᾼ ᶾ Ҡ

ᴩἤҵȲӼ ẁ∟ ḟ ᾼᶾ ӂүȴױҵȲׄԓ

ᴷᾼכὨӼҠ ӕỵᾼ  ׄԓἤȳ Ṇ ᾼғ

ἤȳ ᴷ ׄԓᾼ֪ Л ứἤȲѿц ᴩ ᴩ ᴯ ạ

ᴯᾼᶾ ṓ ȴ  

(3) ᾎ Dossier 2005ד2005  

ᾎ AndraṼ ᾬ ᾎ (Waste Act of 30 

December 1991)Ȳὑ Ἀ╜֣ד2005 ҏ Ὅ ἤ  ҙ

ᾬ ֮ Ҡᴩἤ ᵫ ( Dossier 2005 ᵫ )ȴ ᵫ

֥ᾎ ᴩϠ שᾼׁד15 Ὠכ ї ȲҔ╗ Ёỵ ῧ ỵ 2

Ṇԝ ᵫȴד ᵫṳ ֽᾎ І ׄԓỗ (Nuclear 

Safety Authority, ASN)ȳ Ṯ І ׄ ԓ שׁ ṅ Ἤ

(Radioprotection and Nuclear Safety Institute, IRSN)ȳ ▲

ỗ ( The National Review Board) ֥ᵂ /
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ᾼ ▲ȷ ЁỵṆԝ ῧ ỵṆԝ ᵫ֢ 4ҌȲҔᵶ

֥ ᴷȳ∂ ȳׄԓиέ о 4 ѻ ȴ  

(4) ẕ2006דSR-CAN  

ẕSKBὑ ד2006 10ѣ ῶSR-CAN ᾼׁשṅכὨȴ ᴷӭᾼ

֯ὑ ᴩ Ө ᵂ ›ᾼׄԓ ᴷȲѿ ╟ ᾼҠ

ᴩȲ ṳ‚ ạ ᾼ ȴ ᴷ Ҕ ╗ Forsmark

Laxemar ֯ ᵿȲ ὨҔ╗ѻכ ᵫ 1Ҍ ד   ᵫ 9

ҌȲв ѿׄԓ ᴷᾼᶾ ӣⱢѻȴ Ɫ Forsmark ᵿ

֥ׄԓ ⁄Ȳѿц Laxemar ᵿЬ ҉ ▲ Ȳѿ ȴ

Ɫ Ԍ ạ ϚḔ Ϥׁשṅȴ  

רּ (5) YMP-SARד2008  

רּ в א Yucca Mountain ᵿ ὑ ᾙ֪╜֪ד2009

ᴕ ᴖ Ѧ Ȳᵀ ∂֪ד2008 Ө Ἤ ҏᾼׄԓ

иέ ᵫȲ֯ᶾ ἤ Ь ẓ ᴕ Ȳч╣ּר ›ᾼׄԓ

ᴷᶾ Ѭ ȴ ᵫѻ Ṽ ᾎ Ɫ 10 CFR Part 63 NUREG-

1804Ȳв иⱢ5 Ҕ╗ȸ  

(a) Әϵ⅔ ›ᾼ ׄԓȴ  

(b) Әϵ⅔ ∟ᾼ ׄԓȴ  

(c) ḟׄԓ ᾼׁש ȴ  

(d) ғ ’ ȴ  

(e) Ṇ ȴ  

(6) Ῠ Safety Caseד2009  

Ῠ POSIVAὑ 2012 ד Ἁ Ȳ ֣ (Ministry of 

Employment and Economy) ҏOlkiluoto ᾼ∂ Ө

ȴ Ӧ ὑ Ө ѝ Ԉ ῴ Ḕ ׄ ԓ и έ ᵫ (Prel iminary Safety 

Assessment Report,  PSAR) ҏ  ׄԓ ᴷȲ֪ױȲῨ

POSIVA ᵓӣOnkalo֮ϯ ╟ậ ֮ ▲ ҵȲṳὑ

ד2009 ҏ М ◕ᾼׄԓ ᴷ ᵫȲѿ ד ᶾ ᾼҠ

ᴩἤȲ Ὠ ӱ ᾼѬӂἨ₣᾿ ὍѠה
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ЛЄȲѹOlkiluoto ֥ ứ ᾬᾼׄԓ

ғ ȴ  

DSSCד2010 (7)  

Ὅ ἤ ᾬ ȸ ╟ ᶰ ᶝ (Nuclear 

Decommissioning Authority,  NDA)ὑ2010ד ῶɦϚ ἤ Ṇ

ׄԓ ɧ ᾼׁשṅכὨȴ ӭᾼ֯ὑ ᶾ ϩȲ‚

е Ȳ ᵿ ȴ ὨҔᵶכ ᵫ 1Ҍȳѻ

ᵫ3Ҍ ( ׄԓȳ ׄԓȳ ׄԓ )ȳᶾ ᵫ15Ҍȴ ṅשׁ

֯ס ᴩᶾ ӱȲṳӑ Ӑṝᾼ Ὠ ᴩ ȴϭὑ2017

ד 8ѣ֯Ừ М ӁϚṆԝ֮ ׄԓ Ὠכ

ᵫȴד ᵫԚ 33ҌȲҔ╗ ᵫ 1Ҍȳׄԓ ѻ ᵫ 3Ҍ (

ȳ ȳ )ȳׄԓ ᴷ ᵫ 11Ҍȳ Ṇ ᵫ 6Ҍ

῀ ᵫ12ҌȴӦὑ Ữӑ ứ ᵿȲ╝ױṆԝ ᵫ…

ѿ ἤ (generic)Ɫ Ȳ ᴩׄԓ ṅȴשׁ ѿ Ὑ֯

֮ МȲѿц ֥ᾎ҆ ϯȲֽᴶҠѿׄԓᾼ ȳ∂

ế ֮ ╟ȴ  

(8) ѡӐ Ὅ ἤ ᾬNUMO  

ѡӐ І (JNC) ѡӐ Іϩỗ ( Japan 

Atomic Energy Commission, JAEC)ᾼ╓ӱὑ1999דᶙכH12 ᵫ

Ȳṳὑ2000ד Ӂ ѝᾪ (JNCȲ2000)ȴ ὨҔ╗ѻכ

ᵫ1Ҍ ᶾ ќ ᵫ 3ҌȲв Ҕ╗ѡӐᾼ֮ ȳ

ׄԓ ᴷ ȴ ᵫМ 37 Ẃиέ Ὠᶁ ֥ׄԓ

Ȳ ⱢѡӐБ Ὑ ֥֮ ἤ ╟ Ἐ

ᶙ ᾼׄԓ ᴷᶾ ȲҠ ẁ Ɫ∟ שׁ ᵿᾼ ȴ

כᶙדᴟ2010ד2005֯ 1 М ᾼ ᴩȲ ᾼכὨ ᵫ

ⱢH22 ᵫ (JAEA, 2010)ȲҠ ⱢѡӐ֯ῴ ▲ ◕Ἤ ṭכ

ᾼ ᵫȴ֯ Ɫדᴟ2015ד2010 2 М Ȳ ֮ ᶾ

ṅếשׁ Ὠṳכ ҏH26 ᵫ (JAEA, 2015a)Ȳ֯H26ѻ ᵫ

ϯҔ╗4Ҍ Ӵ ᾼ῀ ї ᵫȲҫӼ ᾿ ᾼ ▲ế

ὨȲϷכṅשׁ Ӵ כ 5Ҍᾼ῀ ї ᵫ ( JAEA, 2015b)ȸ   
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(a)  Kernel-1ȸ ֮ ᾼׁשṅ ╟ ế ֮ ᾼ  ứ ; 

(b)  Kernel-2ȸ ╟ᾼЏ ᶾ ; 

(c)  Kernel-3ȸׄԓ ᴷׁשṅ ; 

(d)  Kernel-4ȸ ᾬ ; 

(e)  Kernel-5ȸӣ І ᾿ ȴ  

(9) ẕ2011דSR-Site  

ẕSKBὑ2011ד ῶSR-Site ᾼׁשṅכὨȲв … Б

ứᾼForsmark ᵿ ᴩׄԓ ᴷȲѿ―ᵂⱢ ҏ ∂

Ө ᾼṼ ȴ ὨҔ╗ѻכ ᵫ 3Ҍ ד   ᵫ 19ҌȲв

Ҕ╗ ׄԓ ᴷ 2Є Ȳ ⱢKBS-3 Ἐ

ᾼ Forsmark ᵿȲҠѿ ֥ ᾼ  ׄԓ

Ḗȴ  

(10)Ῠ TURVAד2012  

Ῠ POSIVAὑ ד2012 ῶTURVA ᾼׁשṅכὨȲв …

Б ứᾼ ᵿOlkiluoto ᴩׄԓ ᴷȲѿ―ᵂⱢ ҏ

∂ Ө ᾼṼ ȴ ὨҔ╗ѻכ ᵫ 1Ҍ ד   ᵫ

13ҌȲв ѿׄԓ Ɫѻ ᴩ ᾼ ֥ȴӦὑῨ ᾎ

YVL D.5 ӣὑἬצ ᵑὍ ἤ ᾬ Ȳ ὑ ᴷᾼ ѐ

⇔ Ḗᴟю Ͼדȴ֪ױȲῨ POSIVA֯ ᴩӐ Ẃᾼӣ

І ׄԓ ᴷ ȲиⱢ 2 ◕Ȳ ᴩ

ᴷȴẔ ứⱢ⅔ ∟ 1 Ϣד ᴩⱢ Л ȲὍ ἤ

צ ᾼ   ȷᴖ⅔ ∟ 1 ẞ100ד Пד Ȳ ⁄ ҏ

ṳắ ᵿ ἤ Ȳ Ẕ ᴩⱢȴ ⱢOlkiluoto

ԓӭׄכ Ȳṳ ד֥ ᾎ Ḗȴ  

 

2.4. SNFD2017ׄ ԓ  

SNFD2017 ᵫṼ SSG-23 ⁄Ȳ Ὑᶺ ᶾ ᾼ ⇔

ϩȲӼ ֽᴶѿ ⇔Ṯ Ἐ ֵ ἘȲ ȳ

  ғ Ȳ ẞׄԓ ӣ І ȳ’ Ϣ ᵍ

ὑ ֚ ȴ  
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2.4.1. ׄԓӭ  

Ṽ Ӑ 2.4 Ἤ П֮ ἘȲ ӣ ֮ ᵂᾎ

ӣ І Ӣᾬ Ȳ ӣֵ Ȳ ֥ ᾼЏ

ứᾼщ Ȳ֯ Ҡ ᾼ ϵ М  ғ Ȳױ

Ϛ ╥ Ͼדᴟ ȷП∟Ȳ֪Ὅד ἤ ẓצ ᾼ

ἤȲѹ ҏ ӼҠ ṷЏ щ Ȳ ӣ І

вᾼὍ ἤᾬ ֫ẞӢᾬ ᾼ ♄⇔Ȳ╝SNFD2017 ᵫ ֥

֮ ▲ȳЏ ȳׄԓ ᴷ ᶾ Ȳ ҏ ֮ ᶾ

ᾼҠᴩἤ ᴷȲ ᴷ Мṳ ӣׄԓ ᴷᶾ ȲṼ ứᾼӐЁ

ᴕ ẂȲ ֥ ᾬ ἤȳЏ ғ ц ᵿ ἤȲ

╟ᾼғ ᴩ оиέ Ȳ ᴷ Ϣ ᾼכ Ȳѿ

Ὑ ╟ᾼ ἤ ׄԓἤȴ  

SNFD2017 ᵫ Ὅ ἤ ᾬ цẔ ╟ׄԓ

⁄ ᴩ ᶾ Ȳ ӣ ֮ Ѡה ӣ І

Ȳ ӣֵ ᴩ ╟ Ȳ ᶧ

Ḕ Ȳ ᶺ ӣ І ╟ᾼ ᵿȳ ȳׄ

ԓиέȳ∂ ȳ ȳ ⅔ ȴ  

Ɫ ֮ ẞ ӣ І Ӣᾬ  ϵ П

ӭᾼȲ Ὅ ╟ ᵿ ᴯὑ ứᾼ֮ ԈМȲ ᴕ ᾼ ԈҔ

╗֮ ♄ ȳ֮ ȳѬѝ Ԉ ȲSNFD2017 ᵫ ѿиέ

ү ѭЍ♄ ȳ ц֮ ♄ ȳᾇ ᵂӣȳὋс / ḛ / ȳ ӂ

ȳщ Ȳ ᴩ ֮ П֥ ἤׁשṅȴ֝ Ӽ

֮ ▲ᶾ Ȳ∂Ӵ֮ ȳѬѝ֮ ȳѬѝ֮ о

ȳỵӰ ἤ Ԉиέᶾ Ȳѿ ӣὑ ᵿ ᾼ ▲ ḖȲ

◕ ṳ ҏ֥ ֮ ᾼӕỵȴ  

Ὅ ╟ ᶾ ѻ Ṽ ֵ Ȳ ᴩЏ

֮ϯ ╟П Ȳѿ ═ ᾬ  ϵ ὑ ứᾼ֮

ԈМȲ ẞ   ᾼ  ׄԓғ ᾼἤ ứȴSNFD2017

ᵫѻ ╥Ḩậ ϱѿῧ ỵⱢ ӕỵᾼЏ ὨȲכ
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ѿKBS-3 ἘᵂⱢ ᴕ ẂȲ ᴩᶾ ֥Ȳ Џ

Ṇ ғ Ḗȳ ᾼ Ԉ֪ІȲṳ∂Ӵד иέה

ᶾ ӣѿ ᴩЏ ứἤиέȲ KBS-3Џ Ἐ

ӣὑ в ӣἤ ᴷȴ֝ ӼṼ ᾎ ȲⱢ ’ Ὅ ╟

ׄȲׁשṅ∂ / / ⅔ ᶾ Ḗ ᶾ ḖȲ ᴩԛậ

ҏѠ ṅשׁ ׄԓᵂ иέȲѿὑӐ ◕ᶙכЏ ᶾ Ҡᴩἤ

ᴷȲ Ḕ ∟ ᾼ ╟ ∂ ȴ  

Ὅ ╟ ’Ẕ ╟ҵ М Ϣ

Ἤ Пכ Ϣד Ȳ Л Ϛᴍ иПϚȴSNFD2017 ᵫ֯∂

Ӵׄԓ ᴷ МȲ֝Ḕ ᴕ Ṯ ỗ ὑ еӁᾼד2013

ICRP-122 ᵫ ( ICRP, 2013)ȲṼ ֮ ╟П Ṯ ∂ Ȳ

ҏ ᴕ Ẃ оиέ ᶧ ὨȲכ Ὑׄԓ ᴷᶾ ֥ᵒ

ᾎ ֥ἤП ḖȴҫⱢ ’ׄԓ ᴷ ᴩ ᶧ ֥ׄԓ Пׄ

ԓ ᴷᶾ ḖȲSNFD2017 ᵫӼ І IAEASSG-

23(IAEA, 2012, p1-p2)Ȳ ᴩׄԓ ᴷѠᾎ ᾼׁשṅ ᶾ ∂

ӴȲ ᴕ Ẃᶾ Ȳ Ὑ ׄԓ ᴷᾼ ᴷ ᶧȲ ֥ FEPs

֪І ᵂӣПӻФ ȳ ᴩ ╟ӑẃ оҠ ἤиέȳ

֥֢ דּ Ȳ∂Ӵׄԓ ᴷ ה ᴩ֢ ẂП

оиέȲѿ ֫ ᴩЏ ԓἤ ӱ ╟  ׄ

ԓἤПғ Ȳ Ḕ ᾼ ȴ  

 

2.4.2. ᶾ Ҡᴩἤ 

ӣ І Ȳ╥֢ ᶁ ḟᾼ ȴᴖ

в ᶾ ᾼҠᴩἤ ׄԓἤȲѿ ϱБ ậᾼṆ ἤׄԓ ᴷ

Ԛ ᵂᾎẃҒѿ Ὑȴ  

╟ᾼᶾ Ҡᴩἤѻ ậḟὑ ᾬ׀ ȳ ╟Џ

ц ᵿᾼ ừἤȴᶾ Ҡᴩἤ ׄԓ ᴷ Ὠᾼ Ғѿᵒ

Ȳᴖׄԓ ᴷ⁄ ẁ֥ ’ Ȳ ╟ Ҡ ֥ ӭ ȳғ

цᾎ ⁄ (IAEA, 2011b, p70)ȴ╝ׄԓ ᴷᾼ ὨȲϚѠ
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ὢḟ ῏ ạ ȲҫϚѠ ╥ е ׄԓצ‒

їȲ ᴖ ֝ ȴ  

Ӑ ᵫ…ѿɦSNFD2017 ᴕ Ẃɧ֯ɦ֮ ɧȳɦ

Џ ᶾ ɧцɦׄԓ ᴷɧ 3 ѻ ᾼׁש Џᵂ ӱȲṳὑ

∟ 3 ȳ 4 ц 5 иᵑ ὙȲв ѻ ҔᵶɦῶϚȸSNFD2017

ᴕ Ẃ״ᾎ Ḗц Ἐɧ (  A)ȳɦῶϡȸSNFD2017 ᴕ

Ẃ ״֮ Ἐ цה ἤ ɧ (  B)цɦῶϮȸSNFD2017 ᴕ

Ẃ ״ׄ ԓ ᴷ цה ɧ(  C) 3  ῶȴSNFD2017 ᴕ Ẃ

ᾼᶾ שׁ Ὠ Ɫ ◕ᶾ ϩ∂Ӵц ӱПӣȲ ╓ԉ

ᴶ ứ֮ Ȳ ◕ ӣ ỵ ▲ ᴩᶾ ∂ ȴ

ᶺ Ὅ ἤ ᾬ ᵿȲӑẃ ṼᾎӦе Ὑᾼ ᵿ ᶧ

ҏȴ  

 

2.4.2.1. ֮ ӕỵ֥ ἤ 

֮צ ἤ Ȳ ᴩῧ ỵȳᾇỵцМӢ҅ ỵП

ᴷȲҔᵶ Ӑ ἤȳ֮ ҭ ( ứἤ )ȳЄ֮ ȳ֮ ц♄ ȴ

ᴷ Ὠ ӱȲᾇỵѻ иӁὑ ᴫ Ȳ ֵȳᾇ ᵂӣ

Ὑ Ȳѹẓᾒ ȷМӢ҅ ỵиӁὑ Ӑ ᴫ ᾼ Ȳ

֪ ֯ӕỵᴯὑ֮ϯ ▲ Ɫᵺ ȳᶾ Ḗ װ ȷ ᴫ

цӐ ὧ ῧ ỵᶁצᴟюᴍ  ᾼד ứ ϩȲѹẓҠ ▲

ἤếҠ ἤȴ ϱἬ ȲSNFD2017 ᵫ Ṇ оиέ ᴷȲὙ

∂ ᴫ ᾇỵᾼ ҠᴩἤȲṳ∂ ῧ ỵ╥ ӭ›

ẓ ȲѹӐ ц ꞋצиӁᾼ ӕỵȷᴟὑМӢ҅ ỵЬ

═ ᾃ ᴩׁשṅȲѿ Ẕӑẃ Ҡᴩἤȴ  

 

Џצ .2.4.2.2 ᶾ ϩ 

Ӑ ◕ѻ ᶙכ Џ ᶾ ПҠᴩἤ ᴷȲṳ ᴕ ẕ

KBS-3 ἘȲׁשṅ ᾬ ȳ Ḋ Ȳ ᴷ֮ Џ

ᶾ ϩ╥ᵡᶙ ȴ Џ ֥ ᵿᾼ֮ ἤ ȳ
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ӣ І ἤȲ ᴩ ṾоᾼѠ ᴷȲṳᴕ

ȴ  

Ӑ ᵫ 4 Ṽ ѡӐH12 ᵫ▐ ᴩ ц Ẃ ὙȲ Ὑ

Бẓ ᾼ ϩҔ╗ȸ ȳЄ ֮ϯѬ☼ ȳ ᾬ

иέȳ ᾬ иέȳ ᾬ ꜜиέȳ ᾬ ֮ ϩ

иέȳ ᾬ иέȳ ᾬ ϩҷ ᴷȳ ᾬ

ҷ иέȳ Ḋ – ᴷȳ֫ Ḋ – ᴷȳ Ḋ

ц֫ Ḋ ἤ ȴ  

Џ ᶧᶾ ֥ в ЄЏ ҵȲӼ ᴕ

Ԛ ᵂᾎȲẓ ӣὑᶺ ȴҔ╗ϯԝ֢Ḕ ȸ  

(1)  Џ ╟ПЏ ∂Ӵȴ  

(2)  ӣ І ἤцӕỵЏ ἤП∂Ӵȴ  

(3)  э ȴ  

(4)  ׄԓ ПЏ иέἨ ȴ  

(5)  Џ ׄԓ ᴷד ṅȴשׁ  

(6)  Џ ϩ П ȴ  

(7)  ᶾ Пἷ ȴ  

 

Ӧὑ ◕Ɫ ֯ ӕỵ ἤ ▲Ȳ вỮӑ ứ ╟

ᵿȲⱢṿׄԓ ᴷПᶾ צ ẓ ӭ Ȳӭ›ѿɦSNFD2017

ᴕ ẂɧⱢѻ ȲṳṼ ӣ І ׀ ȳѬѝ֮ ȳ֮ϯѬ

כ ӐЁ Ȳ ᴩ ╟ цЏ ᶾ ∂ Ȳṳ Ӧ

Џ иέ Ȳѿц ╟∂ ȳ ȳ⅔ ᾼ

ṅȲᵧשׁ Џ ᶾ ᾼҠᴩᵂᾎȴ  

 

ԓׄצ .2.4.2.3 ᴷ ϩ 

ᶺ ӣ І ѿ᾿ Ɫ ⁄Ȳѹ ӕỵѿῧ ỵ Ɫ

Ԓᴕ Ȳ֯ױ› ϯȲ ◕ׄԓ ᴷᶾ і ẕSKB

Ȳ ӣὑ ╟∂ Ө Пׄԓ ᴷѠᾎ цKBS-3

ἘȲ ѿ ᴩᶺ ᶾ ϩᾼ ȴӭ› вỮӑ ứ ᵿȲ
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ᴕ ᶾ ȲѿɦSNFD2017 ᴕ ẂɧⱢѻ Ȳ ֥֮

▲ Ἐ Ȳ∂ӴӐЁо / ṶԈ / ᵂӣ (Feature, 

Event,  Process, FEPs) Ȳ ὑKBS-3 ἘП  ȳ ׄ

ԓғ Ȳṿӣ ẕSKBӨ ╟∂ ṿӣПׄԓғ ╓ Ȳ

ѿҠ Ἠ ᾼ ẃὙ ׄԓғ ᾼ ȲᵂⱢ֢⇔כ

а   ׄԓ ᾼ ἤ╓ Ȳṳ֝Ḕ ứׄԓғ ╓ ᵂⱢứ

( Ὑὑ 5.4 )ȲиέЏ щ   о

Ȳ∂Ӵ ╟П Ȳ ∟ ӣׄԓ ᴷ ה ᴩ П

ׄԓ ᴷ оиέȴӐ ᵫ ϩȳ ∂Ӵׄԓ ᴷ ה Ȳ

ᵓӣ иέѠᾎ ᴩ ᾬ  ҷ ∟ ҏП

ᴷȲ֝ Ϸ ᴩSNFD2017 ᴕ ẂҠ‒⇔ᾼ иέȲѿẓ

ׄԓ ᴷᶾ ϩȴ  
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3.   ֮  

3.1. ֮  

֮ ֯МҶ֮ ▲Ἤе ҏᾪᾼ֮ цׁשṅ

ᵫМȲБצ ᾼе ȴӐ ᵫ ֮ צ╠ Ȳ ᵑ

ϚḔ ᴕ вҵ ѝ Ȳ ҟ ᴍ ẃП֮ד   оּנ

ц Ȳӣѿ ᴷӑẃ  ֮ ᵂӣ ֮ ╟ׄԓἤᾼ

ȴ  

 

3.1.1. ֮ ӣ І ֮ ᾼ ἤ 

Ὅ ἤ ᾬᾼ ḖȲ֮ ╟…╓

֮ ѠהȲẂֽᵾ ֮ה (Deep Geological Disposal - 

Tunnel type, DTD)Ἠ э֮ה (Deep Geological Disposal - 

Borehole type, DBD)(  3-6-(a))ȲἬ ȳ ц∂ П ╟ȴ

֮ ╟ᾼЏ цׄԓ ἘȲṳϢ щ ᴩῈᾼѓ Ȳᴖ

דּ╥ ᾎщ ᾼ׀⅔ғᴞᶺכ Ẃц (  3-6-

(b)) Ȳṳ Ṇ оᾼׁשṅȲ᷄ҏ ᾼׄԓ ạɂֵ Ṇ ȴ

ֵ Ṇ …ӦЏ Ṇ цщ Ṇ (Natural Barrier  

System, NBS)Ẓ Ṇװ Ȳẓכ 3 ׄԓғ (POSIVA, 2012, p 

201)ȸ  

(1)    ὑ֮ ứῈ ȷ  

(2)  ὑ֮ ᾼ ⇔ȷ  

(3)  ὑϢ Ӣ♄ ҵȴ  

 

Џ Ṇ …Ӧ ᾬ ȳ / ֫ Ḋ ȳ цẔ⅔

Џ ╟цḊ Ἤ ∂Ȳṳכ ὑщ Ṇ Мȷщ

Ṇ Ӧ ӕỵцẔ֮ Ἤ ȴכ  

֯ᵾ ֮ה ᾼ ╟ Ἐ МȲӣ І Ҕ⅔֯

ứᾼЏ Ṇ МȲṳ ֯׀ פּ 300 mᴟ1,000 mᾼ֮ϯỵ

Мȴ ӭ›Ữӑ ứ ⇔Ȳ300 mᴟ1,000 m ⇔Ϟ Ẕ҃

ᾼ ᴩ ȸ  
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(1)  ӦЏ Ṇ щ Ṇ Ἤᶮכᾼֵ Ṇ Ȳ ẞ

צ  ȳ ᾼҵ ȳ ⇔Ȳ ậṜ ᾼ Ȳ

ᾼ ⇔Ȳ֯ Ϣ Ӣ♄ П›ȲБ ᴟҠἕ ᾼ

⇔ȴ  

(2)  ҽ⁴ᾼщ Ṇ Ȳ  цצ ֮ ὑϢ Ӣ♄

Пҵȴ  

 

Џ Ṇ ᾼғ Ḗцв ȸ  

(1)  ṏֻᾼЏ Ṇ ֯ ứ вȲצ ֮   ὑ֮

ᾼ ứῈ вȲѿ ᵍ ẞϢ Ӣ♄ ȴ  

(2)  ү ӭ› ᴕ ẕKBS-3 Ἐ (Andersson et al.,  2000, p25)Ȳ

∂ӴӐ ◕ Ὅ ἤ ᾬ Ἐȴױ Ѡה╥

Ὅ ἤ ᾬ ֯ פּ 300 mᴟ1,000 mᾼ ứ֮ МȲԛ

֥ ᾬ (Ӧ ҵ ц в Ἤ כ )ȳ Ḋ ( Ё )

֫ Ḋ ( Ё ) Џ ╟Ȳ ӦЏ цщ Ἤ

ᾼֵכ ȲҠצ  Ἠ Ὅ ἤ ᾼ ҏ Ȳ

ѿ ậṜ ᾼ ṿὍ ἤ ֯ẞ Ӣᾬ П›ȲὍ ἤ♄⇔

Б ᴟ ὑϢ ᾼ ⇔ȴ Ἐ⁄Ṽ Л֝ғ ᴯ Ȳ

ҠиⱢ֮ῶ ╟ȳ֮ϯ ╟цẔ П ╟ ( УἨ ị )ȴ 

 

щ Ṇ ᾼғ Ḗц ἤׁשṅȸ  

(1)  ṏֻᾼщ Ṇ ẓצ ═Џ Ṇ ᾼғ ἤȳ

֮֯ ᾼ ϩȲѿц  ὑϢ Ӣ♄ ҵᾼғ

ȸ  

(a)  ֮ϯѬ☼ ȳо ἤ ц ἤȲ╥ ạЏ Ṇ ғ

ἤᾼѻ ֪Іȴ  

(b)  ֮ϯѬ☼ ȳ ֮֯ϯѬМᾼ ⇔ȳ֮ ᾼᵮ 

ϩȲ╥ ạ ֮֯ ᾼѻ ֪Іȴ  

(2)  ӭ›ѿῧ ỵ ӕỵцẔ֮ Ɫׁשṅ ПϚȴ  
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3.1.2. ᾼ֮  

(М Ӗ ) ᴩצ ᾼЁ֮ Ȳѻ Ҕ╗ Ӑ ц

Ẕ  ȳ ȳ   ȳ ԝ ȳὧḘ ȳМḘ ȳ

Ḙ ֮Ȳצ Ё֮ פּ 36,193 ËÍ (EYTW, 2015)ȴ  

ὰ ᾼ֮ ▐ ẃכȲ Юὑ Ṹὰ (Eurasian Plate, 

EAP)ȳМ ὰ (South China Sea Plate, SCP) √ ὰ

( Phil ippine Sea Plate, PSP) 3 ὰ ᾼӻꜜ (  3-1-(a))Ȳᶄ ὑ

ыӂ◦ѭ ϱȲ֪ױȲ ֮ ᾼ֮ ȳѭЍ♄ ȳ

ц֮ ♄ ἤȲꞋ ᾼ֮ ד ȴ ֮ ᾼ֮

Ὑֽϯȸ  

( 1)  ᾼᴫ цҖ Ɫ Ṹὰ ȳᴫ ⱢМ ὰ ȳὧ

Ɫ √ ὰ ȴ  

(a) ױ  Ṹὰ ᴞМӢ҅ ѿẃȲЄ Б ═ ֮צ ▐

ᶮ Ȳ Є֮ (Enkin et al. , 1992, p13957ɀ13968)ȴ 

(b)  М ὰ ὑỞפּ ѷ ỞᶮכȲӦᴫἏὧҖѠ֣

ȲṳṿẒ ֪ ᵂӣᴖи Ȳּפὑ15.5 MaBP

ḇ ♄ (  3-7-(a)) ( Briais et  al. ,  1993, p6299; Wang 

et al ., 2012b, p658; Shao et  al. , 2015, p3)ȴ  

( c)  √ ὰ Ở֯פּ ѷ ᶮכȲד פּ 53 MaBPᴟ 30 

MaBP (Deschamps et  al. , 2001, p1)Ȳӭ›ѿּפ 8 cm/yrᾼ

⇔Ȳ ᴫҖѠ֣Ȳ֣ ὧ (Yu et al., 1997, p41; 

Hsu et al ., 2009, p11; Lal lemand et al.,  2013, p62)ȴ  

( 2)  ЭᴯὑẒ ἍṆ ᾼ (  3-1-(a))ȸ  

( a)   ⱢҖᵨᶚ Ἅ (North Luzon Arc, NLZA,  3-1-

(a))ȸ  

֯ ᾼ ȲМ ὰ ֣ὧ ḥᴟ √ ὰ  

ПϯȲᶮכ ҼἮ ( Manila Trench, MLT)цҖᵨᶚ Ἅ

ᾼἍ Ṇ (  3-1-(a))ȷ √ ὰ ПᴫҖѠ֣ᾼ═

ἤ Ȳṿ Җᵨᶚ Ἅ Җ ȲҖᵨᶚ ἍҖἋᴟὧ
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פּ 23 N̄ ҷȲẔҖ ϤМҶЍ М (Ho, 1986b, p147; 

Lal lemand, 2014, p6)ȴ  

( b)  ὧҖ Ɫ Ἅ ( Ryukyu Arc, RKA,  3-1-(a))Ṇ

ȸ  

֯ ὧҖ 24פּ N̄ҵ Ȳ √ ὰ ֣Җ ḥᴟ Ṹ

ὰ ПϯȲᶮכ ( Ryukyu Trench, RKT)ȳ ἍцḤ

( Okinawa Trough, OT,  3-1-(a))ᾼἍ Ṇ ȴ  

( 3)  Җ◕ȳМ◕ц◕֮ Ȳӭ› ὑ3 Л֝ᾼ Ѝ

◕ ( Suppe, 1981, p71; Suppe, 1984, p21)ȷЬ ắὧҖ ᾼ

ἍṆ ȳ ᾼҖᵨᶚ ἍṆ ȳ √ ὰ ПᴫҖ֣ᾼ═

ἤ ȲцẔ Ἤ ӢᾼҖᵨᶚ Ἅ Ṹὰ ᾼἍ

Ѝ (∟ )Ἤ ȸ  

( a)  ᾼ◕ӭ› ὑד ᾼ Ѝ ȴ֯  ᾼ

Җᵨᶚ ἍṆ Ȳ √ ὰ П═ ᴫҖ֣ Ἤ

Ӣᾼ Ȳ֮ ═ ὋсȲṳ֣ Ὼȴ  

( b)  Ὲ Ѡה (t ime -space equivalence) (Suppe, 1981, 

p72&p79)ȳ֮ ӂ (Davis et al ., 1983, 

p1163)Ȳѿцד ứᾼᾈЎ☼ ֮ᶮ ֣ ֮ᶮ Ԇ

(Stolar et al ., 2007, p421) ד ṅשׁ Ȳ ᾼМ◕

ӭ› ὑ ứᾭ ᾼ Ѝ ȷ ứᾭ …╓ Ѝᾼ

פּ⇔ ὑЍᾼ ⇔ȲӼᵛЍᾼ ⇔Єּפ’═Ϛ ȴ

֮ ᾼЍ (֮ צ⇔⁴( Ȳ Ѝ Ἤ ᾼ

Ѝ ⇔ȲЛ 4,000 m ( Suppe, 1981, p79)ȷ

Э ЍⱢӞЍȲᴯὑ М◕Ȳ Ɫפּ⇔ 3,951 mȴ  

(c)  ᾼҖ◕⁄ ὑ₩Ѝ ȷ֯ Җ Ȳ √

ὰ ֣ᴫҖ ḥᴟ Җ ֮ ᾼᴫ ( the Western 

Edge of the northward subducting PSP in the northern 

Taiwan) (  3-1-(a)ПWEP) ЭЄ ᴯὑῧ ᴟМ

ϱ ( Suppe, 1984, p31, f5;  Teng, 1996, p950ɀ952; Teng, 2007, 

p7; Chen et al., 2016b, p5)ȸ  
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( i )  WEPѿᴫ֮ Ȳ ὑ ᾼ Ѝ ȴ  

( i i )  WEPѿὧ֮ Ȳ⁄ ὑἮ ᾼЍ ₩ ȴ  

( i i i )  √ ὰ ═ ֣Җ ḥȲWEPᾼᴯ Ἇᴫ

(  3-7-(b) -(3) )ȴ  

 

ὑWEPᴯ ᾼ Ṽ Ȳ ӐϱҠиⱢ 2Є ȸ ֮

῏ѻ Ṽ ֮ ц֮ῶ֮ ᾼ ȲׁשᵒWEP֯ ֮ῶᾼ

ᴯ (ẂֽȸSuppe (1984, p31, f5)ȳTeng et al. (1996, p950-

952))ȷᴖ֮ ᾬ ῏ѻ Ṽ ⇔ ϫеṭᾼ

ạ ⇔ ᵒWEP᷾שׁ ᴟ֮ῶᾼᴯ ȲἨ Ҡ Ϯ

(ẂֽȸWu et al.  (2009, f1))ȷ ᴖȲ ЭWEPϡ ἨϮ

ᾼ ᴯ Ȳ֪֢ ῏ Ӵ Ἤіӣ ᴕ ᾼ (֮

ȳ ȳỵӰ֮о Л֝ȲἬצ֢( ҏᾼ ꜜᶮ ц

⇔Ϸ ПЛ֝ȴ ᾼ ӣ Ḗᴖṕ (֮ῶϯ1,000е

ѐ вᾼỵ ἤ )Ȳӭ›Ἤ ᾼ Ҡẁ ѐ⇔

  ֮ о ᴷἬ ȴ  

( 4)  ᾼỵ иӁц֮ ṛ֣Ȳ ד ȸ 

ᴍ ẃȲắẞד ᾼ Ȳ Э ᾼ֮ ᶮ

ṛ֣ȲЄֵⱢҖҖὧѠ֣ȷ֯ѻ П ȲӦ

ᴫᴟὧᶮכ ֮ и (  3-1-(c) )  (Ho, 1986b, p18)ȸ  

( a)  Ỵӂ ֮ ȷᴯὑ ᶮ› (  3-1-(c) -j)ᾼᴫ ȴ  

( b)  ᴫ Ѝ ֮ ȷᴯὑ ᶮ› цữѐ (  3-1-(c) -

k)П ȴ  

( c)  ЍЍ ֮ ȷᴯὑữѐ ц Ѝ (  3-1-(c) -l)

П ȴ  

( d)  Ѝ ֮ ȷᴯὑ Ѝ цМҶЍ (  3-1-

(c) -m)П ȴ Ѝ ЍЍ ֮֯ ᴯ ϱȲ֪ᴯὑ

Ӑ МҶȲ╝Ӽ ⱢМҶЍ ȴ  

(e)  ῧὧ Ṗ֮ ȷᴯὑМҶЍ ц ỴЍ (  

3-1-(c) -n)П ȴ  
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( f )  ỴЍ ֮ ȷᴯὑ ỴЍ (  3-1-(c) -n)ὧ ȴ   

( g)  ҫҵȲWEPѿὧ֮ ắẞ √ ὰ ֣Җ ḥᵂӣȳḤ

ᵂӣц∟ Ѝ ᾼἮ ᵂӣἬ Ȳᶮכ ֵӔ

Ṇ ц ҳּנѭЍ♄ ȲҠ ӴⱢϚ֮ Ȳ ⱢҖ

֮ (Chen et al ., 2016b, p5&p143)ȴ  

(5)  Є ỵ ( Tananao Complex and Metamorphic Belt, 

TCMB)ᴯ ὑ Ѝ ᾼὧ (  3-1-(b) & (c))Ȳѻ ỵἤҔᵶѱ

ỵȳЄ ỵцῧ ỵ ȷẔМȲῧ ỵ ᶮכὑӪ נּ Ȳ֪

ϮּנỞ ѷ ᴟМ ѷМ MaBPᴟ15 MaBP 38פּ) )ᾼ

М Ȳ ῧ ỵ ᴞЄ ὧ Ȳꜙᴟ֪

М ὰ ֣ὧ ḥᵂӣᴖḥϤҖᵨᶚ ἍПϯȲẔ∟ὑּפ 5 

MaBP Ởᾼ ȲṿẔ┴ ᴟ Эᴯ (  3-7-(a) )  ( Chen 

et al ., 2016a, p521; Shao, et al., 2015, p1)ȴ  

( 6)  ᴫ ᴟᴫ ӂ ᾼ› ӦᴫἏὧҒ֮יִ ȸ  

ᴍ ẃᾼד Ȳ ᾼᴫ ᴟӂ ϯѠȲᶮ

‹כ Ȳ֮יִ ḛ ᾼ⁴⇔ӦᴫἏὧҒ֮יִ  (Lin et  al. , 2003a, 

p455)ȷִ֮יᾼϯѠⱢМӢ҅ ỵȴ  

( a)  ᴟ ᴫ ӂ Җ  ῺȲ֯׀ϚὧᴫἋᴼᾼ

(Angelier  et  al. , 1990, p173-175; Mouthereau et al. , 2002, 

p42-43)Ȳ ⱢҖ ϩ (  3-1-(c)ПPKH)ȲẔὙ

ᴫ ᶮᵂӣцḛ ⁴⇔ȴ  

( b)  ᴫ ᾼ ֮ (ֽ )Ȳᴯ › П֮יִ ‹פ

(  3-1-(c)Пּמ )ҵȲБ Ѝ ᶮ (Lin et  al. ,  

2003a, p455)ȴ  

( 7)  ᴫ ᾼѻ ỵἤⱢӝύỵȲБ ♄ ȴ

М ѷ ӦὑSCS і Є ἤ Ȳᴖᶮכ ᴫ

ᾼ ȴ ѻ ỵἤⱢӝύỵȲҫנצ Ӣ҅ỵӰ

ҏ ᶮכῧ (  3-1-(b) )ȴῧ ỵἤѿМἤׄЍỵⱢѻ Ȳ

ᶈМἤ ( ׄỵ ( dacite)/ ῧ  ỵ ) ἤ (☼ ỵ / ῧ ỵ )ỵ

Ȳ ӱ Б ᾼ ♄ ȴ  
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(8)  ȳ ȳ   ᴫ ᾼѻ ỵἤⱢῧ ỵȲᶁБ

♄ ȸ  

( a)  ᶁⱢѺ ֮ᶮᾼЊ ȷ ᶁЊὑ 300 mȲ ЄⱢ  

Ӑ ËÍȴ 134פּ  

( b) ὑМӢ҅Ӓכᶮפּ  MaBPᴟ100 MaBP 140פּ) )ȷ  ȳ

ᴯ ὑ М Є ὧ  ᾼ ӂ - ὧ Ѝ (Pintan-

Dongshan Metamorphic Belt, PDMB,  3-1-(b) )ϱȲ ᴯ

ὑӂ -ὧЍ Җ Ȳẓצ ᴿᾼ֮ ȲᶁБ

ᾼ ♄ ȴ  

( 9)  ѭЍ♄ ȸ  

( a)  ֯ Җ Ȳắ √ ὰ ֣Җ ḥᴟ Ṹὰ Пϯᾼ

ȲѭЍ♄ ѻ М֯ Җ цὧҖҵ ֮ (  3-1-

(a)ПNTVZ)ȴ  

(b)  ֯ ὧ ȲắМ ὰ ֣ὧ ḥᴟ √ ὰ П

ϯᾼ ȲѭЍ♄ ᶮכҖᵨᶚ Ἅ  (Deschamps et al.,  

2000, p503)Ȳᵀ ᵂӣᾼ Ȳ ὧ ѭЍ♄

Ѧ (  3-8-(b) )  ( Chung et  al .,  1995, p79; Chen et  

al., 2016b, p176)ȴ  

( 10)  ц֮ ♄ ȸ  

(a)  Ӑ Б῀ᾼ♄ иӁᴯ (  3-10-(c) )Ȳѻ иӁ

ὑ 3 ȸ ᴫ ᾼᴫ Ѝ ᶮ› (  

3-1-(c) -j)ȳὧ ᾼῧὧ Ṗ (  3-1-(c) -mцnП )Ȳц

Җ ȴМҶЍ ֮ ᾼ♄ Ȳ֪ ѽ ▲ Ȳ

╝ ᾎ╓ҏ Ḇ ѷѿẃᾼ♄ ( Chen et al. , 2016b, 

p133)ȴ  

( b)  ֮ ֮ ᾼѻ Ӣ ֪Ȳ ὰ ᾼ ֥ Ὑצ ᾼ

ד ἤȲѻ М֯Ẓ ἍṆ (Җᵨᶚ Ἅц Ἅ )

ᾼ ḥὰ ӻꜜϱ (  3-10-(b) )Ȳѿц› ᾼ♄

( Chen et  al. , 2016b, p159)ȴ  
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( c)  ֮ Ȳᵀ֮צ֯׀ юᾼ (Kuo-

Chen et al ., 2012, p18; Wu et al., 2014, p197)ȷ֮ ֯

Л֝ ⇔ᾼиӁ ἤȲὙ ӱ֯ ứῈ вẓ֮צ

ᵅᾼ (  3-11)ȴ  

( 11)  ϩ▐ цᴯ ⇔ȸ  

( a)  √ ὰ ӭ›Ьѿּפ 8 cm/yrᾼ ⇔Ȳ ᴫҖѠ֣Ȳ֣

ὧ (Yu et al.,  1997, p41; Hsu et al.,  2009, p11; 

Lal lemand et al ., 2013, p62)ȴ  

( b)  ὧҖ Б ᾼ ( Suppe, 1984, p21; 

Lee and Wang, 1988, p166; Teng, 2002, p69; Chen et al. ,  

2016b, p178) Ȳ Ɫ ֮ (extensional 

tectonics) (  3-12-(a) )Ȳṳ ҏẒ ֮יִ (үҖִ֮י

ếừ ӂ )  (Teng, 2007, p4; Chen et  al. , 2016b, p143)ȷᴯ

ὑὧҖҵ ᾼḤ ◕Ȳ֯ ҟ 2 Maד ᾼӂᶁ

⇔Ɫּ4פ cm/yrȲᵀῺ Ҡ ẞ  7 cm/yrᾼ֣ ⇔

(  3-12-(b) )  (Lal lemand et al ., 2013, p61)ȴ  

 

3.1.3. ᾼЄ֮ ▐ ц֮ о 

ὰ ᾼṔ⇔ẃכ ֮ ᴞМӢ҅ѿẃᾼ֮ оȲѻ

3 ◕ПἍ Ṇ ᾼᶮכ צ ( ᶾ ќ ᵫ (1) Ȳ

c3.1.3)ȴ ὑ ᴞ ∟ᾼЄ֮ ▐ ц֮ оȲ

Ὑֽϯȸ  

( 1)  ᴞ Ở ᴟЭȲ(MaBP 5פּ) ὑפּ 3 MaBP ᶮכ

Ѝ (  3-7-(b) -(3) )ȴ Ӑ ὧҖ ֯ 2 MaBP›Ữ ὑ

Ȳּפᴞ0.8 MaBPѿẃȲБ Ϥ ḛ ᾼ֮ ȴ (ֽ

ȳ    )ῧ ỵ EAP PSPὰ ꜜ100 kmѿ

ϱ ( ṓ  3-1)Ȳ ҟϾ ẃ֮ד ṳ ȴ  

( 2)  Э ֮ ᾼ ᶮ ṛ֣Ȳắẞ ᾼ ȲЄ

ֵᵧҖҖὧѠ֣ (Ho, 1986b, p139; Teng, 2007, p8; Chen et al.,  

2016b, p5)ȴ Б῀ᾼ♄ ѻ ᴯὑᴫ Ỵӂ ȳᴫ
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Ѝ ц ỴЍ ֮ (  3-1-(c) )Ȳᶁᴯὑҡᴔ ᾼ

( Lacombe et al., 2001, p338; Shyu et al., 2005a, p168)Ȳ

צ╠ Ȳ Ӣ ♄ ( Lacombe et  al. , 2001, p343; Lin 

et al ., 2007a, p21)ȴ  

(3)  ֯ὰ ᾼ֮ ѐ⇔МȲҠѿ֥ ᾼ ӑẃᴍ ד

П֮ ṆȲЬ ắὧҖ ᾼ ἍṆ ȳ ᾼҖᵨᶚ

ἍṆ ȳ √ ὰ ПᴫҖ֣ᾼ═ ἤ ȲцẔ Ἤ

Ӣᾼ Ἤ ȷӼᵛȸ  

( a)  ֯ ◕Ȳ Ь ═ ᴩȲЍ с Ȳ֯

ὧ ᾼ ỴЍ ȳ ȳ Ȳ Ὼ ( Chen 

et al ., 2016b, p175)ȴ  

( b)  ֯ М◕Ȳ֪◕П Ȳ Җ◕П √ ὰ ֣

Җ ḥᾼ ἍṆ ȲФדạ Ȳ Ѝ Ὼ ứᾭ

(Suppe, 1984, p30)ȴ  

( c)  ֯ Җ◕Ȳ ḥѠ֣ч √ ὰ ᾼ═ ֣ᴫ

Җ ḥȲЄּפ 0.8 MaBP ỞȲЍ ᶀ ȳḛ (Teng, 

2007, p1; Chen et al., 2016b, p143)ȸ  

( i )  Э √ ὰ ֣ᴫҖ ḥᾼᴫ ꜜ (  3-1-(a)

ц  3-7-(b) -(2)ПWEP)Ȳּפᴯὑῧ ᴟМ ϱȷ

WEPѿὧ֮ ᾼЍ Ӕ═ ֮₩ ϯ ȴ  

( i i )  √ ὰ ═ ֣Җ ḥȲWEPᾼᴯ Ἇ

ᴫ (  3-7-(b) -(3)) ȲӼᵛ Э Җ ᾼ Ѝ

ӑẃ ϯ Ѻכ Ȳ ḛὑ ἉȲ ֯ Ἅᾼ

ϯѠȴ  
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3.2. ֮ ֥ ἤׁשṅ 

֮ ╟ ᵿἬӇ ᴕ ᾼ ᵿ ▲֪ІцἬ Ȳ

І ( International Atomic Energy Agency, IAEA) ҏ

⁄ἤ∂ Ȳᵀ ᵑ ֢ Ҡ ֪ ц֮ ԈᾼЛ֝ᴖצЛ֝

ᾼᴕ (IAEA, 1994, c4; IAEA, 2011, aI.16 to aI.52)ȴ֪ױȲ֯

ᴩ֮ ╟ ᵿ ȳЏ цׄԓ ᴷ Ȳ֢ ֪Є֮

֮ ἤᾼЛ֝ȲἬ ᵑᴕ ᾼ֮ ἤ ἬЛ֝ȴצ  

ᴯ ὑ ыӂ◦ѭ ȲӼ֯ὰ ᾼ ֥ ꜜȲ╥Ϛ Ѝ

ᵂӣ♄ ᾼ ȴӦὑ ᾼ ֮ Є ϱ ѡӐ ᴿȲ╝

ӑẃ֯ ᴩ֮ ╟ ᵿ ȳЏ цׄԓ ᴷ Ȳ

ѡӐἬ цᴕ ᾼ֮ ἤ Ẕ ᴿȴᴕ ᾼЄ֮

о ἤȲṳ ᴕѡӐ (NUMO, 2004, p5)Ȳ ֮

╟ᾼ ᴞ ֪ІȲ Ҕ╗ȸ  

(1)  ѭЍ♄ (Volcanism)ȸ  

ѭЍ♄ ἬᴴӢᾼỵ –Ϥ֮ ╟Ȳ ֮

╟ᾼֵ Ṇ ғ Ȳ כ ѿᴷ ᾼЛᵓ ȲҫҵȲѭЍ

ᴊҠ ֮ ╟П֮ῶ ╟ᾼғ ȷ ṷ ֮

╟ᾼҠ Лᵓ ȲᴟЭϢ ᾼЏ ᶾ Ữ ᾎᵌὢȴ֪ױȲ֮

╟֮ ѭЍ♄ ᾼ ȴѭЍ♄ ֮

╟ἬҠ Ӣᾼ (JNC, 2000, c3p24)ȲҔᵶȸ  

(a)  ỵ Ϥ– ֮ ╟ᾼ ἤȲцỵ ♄ Ὅ

ἤᾬ ᶶ ẞ֮ῶϢ Ӣ♄ ᾼҠ ἤȴ  

( b)  ᾼ֮ ⇔ Ғ ֮ϯѬᾼ☼ Ȳ ᴖ Ғ

ᾼ ȴ  

( c)  ֮ϯѬо ἤ ᾼḂ (֪ ᾼ֮ Ἠ ỵ ȳѭЍ

ᾼ ֥ )Ȳ ᵅֵ Ṇ ᾼғ ȴ  

( 2)  ц֮ ♄ (Faulting  and Seismicity)ȸ  

╥Є֮ ϩ֯ Ḗӂ МȲ֪֮ ᴖ ᾼ֮כ

Ȳ Ӣ֮֯ ứᾼ ϱȴ֮ ╥ ♄ ȳѭЍ♄

֮ ᵂӣᾼ ᾌȲӦ ֣ҵ Ἤ Ӣᾼ ȷЛᴕ ֮
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ᶮȳ֮ Ȳ ᾼ Ғᴖ ᵅȴ ᾼ ᾿

й ֮ ╟ ȲҠ Џ Ṇ ᾼ  

ғ ȷ ֮ ᾼ ᾌ Є ȲҠ Ὼ֮ ╟

П ȳ ᾼ ȲἨ Ḃ ֮ϯѬ☼ȳо ᾼ ἤȲ

Џ Ṇ ᾼ  ғ ȴ  

( 3)  ᾇ ᵂӣ (Diapirism) ȸ  

ᾇ ᵂӣ╥ᾇ ḛ ᾬ ֥Є ☼ Ȳ ᾼἏϱ Ȳ

–Ϥϱ ֮ ᾼ Ϥ (Kopf,  2002, p5)ȴӦὑᾇ ᵂӣ ⁴

ᾇỵ ȳ֮ ϯѠ ֮ ᾿צ ד Ȳ֪ױ

ᾼᾇ ᵂӣ ֮כ ᶮȲ щ Ṇ ᾼ֮ ứἤȲ

ꜙἨ Џ Ṇ ᾼ  ғ ȴ  

( 4)  Ὃс ḛ (Uplift/ subsidence)ȸ  

╥щ Ṇ ᾼ ғ ПϚȴ ӕỵẓὙ Ὃсѹ

ἤ Ȳ ᾼ Ȳ Ӑ ֮ἉᾼὍ ἤ

ᾬȲ ẃ ῺϢ Ӣ♄ ȲчПȲ ӕỵẓḛ Ȳ

⁄ Ӑ ֮ἉᾼὍ ἤ ᾬ ẃ Ϣ Ӣ♄

(JNC, 2000, c3p33; NDA, 2016, A2.39, p30)ȴ  

( 5)  ӂ (Climate and Sea level changes)ȸ  

֯ ד ѐ⇔ᾼ ӂ МȲ֪Ẓ Ԝ ᾼ

ЄἨ оȲ Ể ᾼ ӂ Ҡ ѩ Э פּ 10 m (IPCC, 

2013, p1146)ȳ ᵅҠ ѩ Эᵅּפ 120 m (Rohling et  al ., 1998, 

p162)ȴ ӂ ϯ ȲҠ Ḃ ⇔ᾼ֮ϯѬ☼цо

ἤȲ ᾼ  ứἤȲ ᵅֵ Ṇ Ὅ

ἤ ᾬᾼ  ȳ ғ Ȳ Ṇ ẃ ȴ  

 

ѭЍ♄ ȳ ц֮ ♄ ȳᾇ ᵂӣ ὑּט ἤᾼᴞ ֪

ІȲ ṷᴞ ֪Іẓ֮צ ϱиӁᾼ ἤȲ֪ױҠ Ӧ ҟᾼ

Ὲ иӁȳ♄ נּ ṅȲẃשׁ иҠ ᾼ ȷᴖὋс ḛ ȳ

ӂ ⁄ ὑ ἤᾼᴞ ֪ІȲҠ ȳМ ȳ

  П֮ᶮ ֮ נּ Ȳẃ ᴷ ֮ ╟Ҡ ᾼכ ȴ  
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ҫҵȲщ ⱢᵮіϢ Ϥ–֮ ╟ᾼҠ ѻ֪ȲϚӎ

ӢϢ Ϥ–Ȳ ֮ ╟ ӢЛᵓᾼ ȴ֪ױȲ֮

╟֮ Б῀ẓ ᾼщ ֮ ȴ  

 

3.2.1. ѭЍ♄  

ѭЍ♄ ╥Ϛ ѭכ♄ ȷѭכ♄ ╥╓ẃᴞ֮ẗἨϯ ֮ ᾼ

ỵ ϱсϤ–֮ Ȳᵐᶮכѭכỵᾼ ȲҠиⱢ –Ϥ ֮ῶ

ҏẒ ₤ȸ  

( 1)  –Ϥ♄ ἬᶮכᾼѭכỵȲ Ɫ ỵכ (Ἠ –Ϥỵ )ȲҔᵶ

ῧ ỵȳ  ỵȳ  ỵ ỵ ȷ Пῴᾼᴯכỵᶮכ ֮֯ϯȲ

ד ֮ ᵂӣ∟ȲҠ ҏ ᴟ֮ῶȴ  

( 2)  ֮ῶ ҏ♄ ἬᶮכᾼѭכỵȲ ⱢѭЍỵ (Ἠ ҏỵ )ȲҔᵶ

☼ ỵȳׄЍỵȳӝύỵ ỵ ȷѭЍỵᶮכПῴᾼᴯ ֮֯ῶ

ἨῺ֮ῶȲ ד ֮ ᵂӣ∟ȲҠ ὑ֮Ἁȴ  

 

֮ῶ ҏ♄ ֮֯ῶᶮכѭЍȲ ⱢѭЍᵂӣȴ ѭЍᵂӣᾼװ

ד ὑỵ –Ϥᵂӣ Ȳѹ֮ῶ ҏᾼᾬ (ỵ ȳ Ḧȳѭ

Ѝ ȳѭЍᴊ )Ȳ ᾿ Ϣ Ӣ♄ Ȳ ὑ֮ ╟ᾼ

ứἤȲ ẓ ἤȴ  

 3-8-( a)Ɫ ֮ Ӣ҅ Пѭכ♄ и цѭЍỵиӁ

ȲҠѿ иכᴫ ȳὧ цҖ 3 ѭכỵ (Juan, 1985, p1ɀ2; 

Chen, 1990, p2)ȸ  

( 1)  ᴫ ᾼѭЍ♄ Ȳ נ Ӣּ֯פ Ӣ҅נ (65 MaBP ᴟ  

38 MaBP)Ȳ֯М ѷ ♄ Ɫ (23 MaBPᴟ 8 MaBP) 

( Chen, 1990, p35ɀ37)Ȳּ֯8פ MaBPБ Ὑ ♄ ȷ ὑὰ

в Ṗ₤ᾼѭכ♄ ( Chung et  al. , 1994, p15ɀ16; Chung et al. , 

1995, p78ɀ79; Chen et al., 2016b, p128) ( ᶾ ќ ᵫ (1)Ȳ

c3.2.1.2.1)ȴ  

( 2)  ὧ ᾼѭЍ♄ Ȳѻ ӢὑМ ѷᴟϱ ѷП (16 MaBP

ᴟ2.2 MaBP)ȷ ὑҖᵨᶚ Ἅ ḥṆ ᾼѭכ♄ ( Chen, 1990, 
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p20ɀ31; Chen et al., 2016b, p130) ( ᶾ ќ ᵫ (1) Ȳ

c3.2.1.2.2)ȴ  

( 3)  Җ ᾼѭЍ♄ Ȳ♄ ȲӦϱ ѷ Ἃᴼᴟ ҳ

נּ (Juang, 1988, pI)Ȳ ЭỮצ♄ ȷ ὑ Ѝ∟

ц Ἅ ḥṆ ᴫ ᾼѭכ♄ ( Wang et al. , 2004, 

p1006ɀ1008; Lal lemand et al ., 2013, p62; Chen et al., 2016b, 

p130) ( ᶾ ќ ᵫ (1)Ȳ c3.2.1.2.3)ȴ  

 

ᴯὑ ыӂ◦ѭ ȲᵀѭЍ♄  ֯█ṷ ứ

ȷ  3-13ԝҏ 6 ѭЍ ֮ ᾼḳ (Konstantinou, 

2014, p2659ɀ2660)ȴ  

ӣ І ᾼ פּ 300 kaȲИ ᴟщ ￼

( NUMO, 2004, p10; IPFM, 2011, p8)ȴ֪ױȲ צ ӱ֯

ӑẃ300 kaв ( ӣ І ᾼ )Л ѭЍצ ♄ Ȳ

ἨЛ ὑѭЍ♄ ᾼ вȲᵡ⁄ϯ ֮ ЛừᵂⱢ֮

╟ᾼᴕ ֮ ȸ  

( 1)  ЄёѭЍ ( Tatun Volcano Group, TVG)цҖ ҵ Ể ֮ ȸ

֪ⱢЄёѭЍ цҖ ҵ Ữצ♄ ԑ ( ᶾ ќ ᵫ (1)Ȳ

c3.2.1.3)ȴ  

(2)  ừ ӂ (Yilan  Plain)П ֮ ȸ֪ⱢḤ ᾼ═

ῺȲṿ ѭЍ♄ (ֽ Ѝ ( Kueishantao, KST)ȷ  

3-1-(b) )ᴿצ Ὼừ ӂ ᾼ ( ᶾ ќ ᵫ (1) Ȳ

c3.2.1.3)ȴ  

( 3)  Ӑ ὧ ὑҖᵨᶚ ἍПὧѭЍ (Eastern Volcanic 

Chain of NLZA, NLZA-E)ᾼ֮ ȸ   ᴖṕȲ

ᵂӣᾼ Ȳ ὧ ѭЍ♄ Ѧ (  3-8-(c)ᴟ (d) )Ȳ

ᵀᴯὑҖᵨᶚ ἍПὧѭЍ ᾼЊ (  3-1-(b)) ∟Ϛ

ᾼѭЍ♄ ֯פּ 0.04 MaBPᴟ0.02 MaBP ȲỮ ᾎᶙԓ Ẕ

ԛ♄ ᾼҠ ἤ ( ᶾ ќ ᵫ (1)Ȳ c3.2.1.3)ȴ  
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ӦὑѭЍ ›Ȳỵ Ԓ Ḕ  Ἠ֣ϱ Ȳ֪ᴖі

ᾼ ֮ ȳ֮ῶὋсȳ֮ ȳ П3/ȳ#/ иכ

Ғ Ȳ֪ױϱ ᾬ о ἤ╥иέц ѭЍ♄ ᾼѻ

(Tsao et al.,  2007, p42; Husen et  al. , 2004, p407ɇ 409; Hil l  and 

Prejean, 2005, p263ɇ275)ȴӭ› в ѭЍ♄ ἤ Б∂Ӵѭ

Ѝ ֮оȳ ȳ֮ ֮ῶ ᶮП ȲϷ∂ӴῈМ ϩ ц

έȲӣѿ Є ѭכ♄ ( ᶾ ќ ᵫ (1)Ȳc3.2.1.4)ȴ 

 

3.2.2. ц֮ ♄  

Є֮ Ḃ Ȳᵡ⁄ ♄ ᾘ ᾼצ╠ ᴖ

♄ ȲṳӦ֮ϯᴟ֮ῶ ЄẔ♄ Ȳᶮכ Ȳ֪ױȲ

֮ ╟ ᵿᾼ ц∂ ȲӇ Ҡ Б῀ᾼ♄

ȴ  

ד1999 921 ֮ (M L  7.3ἨMw 7.7) ѡӐ311ד2011

Є֮ (M w9.0)Ȳᶁч╣ҏ ♄ ֮ ᾼ ⇔ ἤȴ֪ױȲ

ӣ І ṅשׁ ᾼᶾ  ֮ ╟

Џ Ἤ ᾼ ц֮ ד Ȳד цẔ ӣ ἤ

ᾼ ᶧֽϯȸ  

( 1)  ♄ ᾼῈ иӁȳ♄ ἤȳ цԛ ἤȴ  

( 2)  ᾌ ȳ ⇔ ᾼ ἤȴ  

( 3)  ֮ ╟П эỂ ắ֮ ᾼҠ ц

ἤȴ  

 

› (1) ц (2) Ȳ֯Л֝ ȳЛ֝ ⇔ Л֝צ

ἤȲ Ɫ ᵿ ȷᴟὑ› (3) ȲЛ֝ ᵿȳЛ֝Џ

Л֝צ Ȳ Ɫ ᵿ ȸ  

(1)  Ữ ֮ ╟ᾼ ᵿȲ֪ױȲӐ ӭ›Ữ ᾎ

ᵿ Ȳ ѿԓ ἤᾼṔ⇔Ȳ Ὑד ᾼׁשṅ  Ὠȴכ

( 2)  SNFD2017 ᴕ Ẃד Ἤ ֮ ╟ ᵿП эỂ

ȲҔ╗ П ֮ ȳ / ϩ ᶮ Ȳ
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ẞ ∂ цכὨ ẂȲ ṓᶾ ќ ᵫ

( 1)Ȳ ԈAȲ 3.9 ц 3.10 ᾼ Ὑȴ  

 

3.2.2.1. ᾼ♄  

 3-10-(c)╥ ♄ иӁ ᾪד2012) ) (CGS, 2012)Ȳ

Ϛ ц ϡ ♄ ȲԚ 33 ȲᵀӑҔᵶỮ∕ ᾼ׀ ἤ ȷ

׀ ἤ Ҡצ╓… ╥♄ ᾼ Ȳᵀ ᾼ֯׀ȳ♄

҅цԛ♄ ἤЬ׀ ῏ ( ᶾ ќ ᵫ (1)Ȳ c3.2.2.1)ȴ  

♄ ѻ иӁ֯ 3 ȲҔ╗ ᴫ ᾼᴫ

(  3-1-(c) -j)ȳ ὧ ᾼῧὧ Ṗὰ ֥

(  3-1-(c) -mцnП )Ȳѿц Җ (Chen et al., 2016b, 

p133)ȴ  3-14╥ Б῀ иӁ ȲҔᵶ♄ (  3-10-

(c) )ȳ Ȳ ẁ∟ ד ᴩṆ ṅשׁ▲

ᴕȴ  

 

3.2.2.2. ᾼḳ ἤ֮  

Ӑ Ὼᴍד Ӣֵװḳ ἤᾼ֮ ( Lee et  al.,  2002, 

p50; NFA, 2014, p87; NFA, 2016, p2; CGS, 2016, p12ɀ15) ( ᶾ ќ

ᵫ (1)Ȳc3.2.2.2)ȴ ᴫ ֮ Єḳ ֮ Ӣ ѹḳ

Ȳѻ ֪╥ (Leu, 2005, p12)ȸ  

( 1)  Ӑ ᴫ ֮ ȳנ ∂ ȳϢЀ Мȴ  

( 2)  Ӑ ᴫ ֮ ֮ ᾼ ȴ  

 

ᴫ ֮ ֪Ɫ ὰ ꜜȲ֮ юȲ ҭϱ

Ὼ֮ ᾼ֮ ḳ נּ Ȳװ3צ Єὑ 7ᾼ֮ Ȳᶁ

צ (Guo et al., 2015, p248)Ȳ֮װ3ױ иᵑ╥ȸ  

(1) ד1600  ὧ ҵ ( M 7.0)֮ ȴ  

(2) ד1604  ҵא◙∂ פּ 60 km (M 7.5)֮ ȴ  

(3) ד1918  ὧ ( M 7.3)֮ ( Cheng et  al ., 2012, p432; Guo et  al. , 

2015, p251)ȴ  
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3.2.2.3. ᾼ♄ ц  ṅשׁ▲

( 1)  ᾼ♄ ȸ  

Ṽ ᾼׁשṅ Ὠ ӱ ( Chen et  al. , 2003a, p15; Chen et  al. , 

2003b, p126-127; Chen et al ., 2004b, p111)ȸ ѿ 7ѿϱᾼ

Є֮ ᴖṕȲ ᴫ ᾼᴫ Ѝ ᶮ› (  3-1-(c) -j)ᾼ

♄ ȲᴿѾ ὧ ῧὧ Ṗ (  3-1-(c) -mцnП )ᾼ♄

 ȷᴫ ᾼ♄ פּ ᴍדȲὧ ῧὧ Ṗ ᾼ♄

Ҡ דᴍפּ ( Chen et al ., 2005b, p134)ȴ  

( 2)  ᾼ♄ ȸ  

֮ ╟ ᵿᾼ ᴷȲ ᵿв╥ᵡצӑ῀ цẔ

ᴯ ד╥ ᾼЏᵂȲЁ ▲╥ ӑ῀ ᾼצ Ѡ

ᾎПϚ ( Fu et al.,  2005, p434)ȴṼ ֥ ᾼׁשṅ Ὠ (ᶾ ќ

ᵫ ( 1)Ȳ 3-32) ӱȲЁ Мᾼ ȳ ȳϡ о

╥ ᾼ ╓ Ȳ ╓ӱҏ ᾼиӁ ( Fu et al.,  

2005, p434)ȴҫҵȲ ṅשׁ Ὠ ( Fu et al. , 2016, submitted)Ӽ

ӱȲ ᾼ ▲ѠᾎȲѩ ᾼצ й

▲ᾎȲḆ ֽ ч ҏ Ҡ ᾼᴯ ȴ  

 

3.2.2.4. ᾼ֮ ♄ ἤ 

ᴯὑ֮ ᾼ ыӂ◦ѭ ϱȲԓ 70%ᾼ֮

Ӣ֮֯ױ вȴ ╥ẕ₤ὰ ϯ ӢПЄ Ȳ֪ױ

ὒצ ᾼ֮ ♄ (  3-10-(b) )ȸ  

( 1)  ֯ ὧҖ Ȳ √ ὰ ֣Җ ḥ ᴟ Ṹὰ ПϯȲ

כ ὧҖ ᾼ֮ Ӣ цᴯ Ȳצ Мὑὰ ḥ П

ȴ  

( 2)  ֯ ᴫ ȲМ ὰ ֣ὧ ḥᴟ √ ὰ ПϯȲϷ

Ҡ ẞ֣ὧ ḥП ֮ ȴ  
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ᾼ֮ ѻ Ӣ֯ὧ ȳῧὧ Ṗ (  3-1-(c) -mцnП

)Ȳѿцᴫ Ѝ ᶮ› (  3-1-(c) -j) (ᶾ ќ ᵫ (1)Ȳf3-

33)ȴ  

( 1)  ᾼῈ иӁȸ  

֮ ᴍדẃ Єὑ 4ѿϱᾼ֮ 10,710צ Ȳ ⇔

Ҡ פּ 300 kmȲӦ ֯Ὲ ϱᾼиӁ ἤҠѿ (  

3-11)ȸ  

( a)  ֮ ⇔ ᾼ֮ ȲЄ и ֯ ὧҖ ȴ  

( b)  ֯ ᴫ 121°E ῺȲ ᵧפּ ֣ὧ ḥП ֮

(  3-10-(b ) )Ȳᵀ֮ױ Ἤ Ӣᾼ֮ юȲἬᵧ ᾼ ḥ

ᵂӣϷѩ ȴ  

( c)  ᴫ ֮ ᾼ ⇔ Ȳѻ иᵉὑ  Ὼ

(  3-10-(c) )ȴ  

( 2)  ֮ ᾼ ȸ  

Ϡ ᴫ ᾼҖ ϩ ( Peikang Gravity High, PKH)

ϩ ( Kuanyin Gravity High, KYH)֮ (  3-1-(c))Ȳѿц

֯ ὧ ῧὧ ṖМ◕ᴫ ֮ ᾼ֮ юѿҵȲ ᴖṕȲ

֮ П֮ ♄  (  3-11-(a) )ȴᴍדẃȲ֮

Єὑ 7ѿϱᾼ֮ צ 38 Ȳӂᶁḕדᾼ ֮ Ɫ 7.16 

( Leu, 2005, p18)ȴ  

 

3.2.2.5. ֮ ֮ ╟ᾼ ἤ 

֮ Ӣ Ȳ֮ ᾌӦ ֣ҵ Ȳ

ҒȲ ᾌ ֪ ᴶ ếᵮן ᴖ ȲϚ ᴖṕẔ

Њȴ ᴖȲ ֮ ᾌӦ ỵ Ϥ ȳ о ȳ֮ῶ

֮ ȲӦὑ֮ ⇔ ЊȲ ᾌ ⇔ ЊȲ ֮כ ᾌᾼ

ὍЄ Ἃ  Ȳ Ɫ ᵿ ȴ  

֮ῶϢЏ∂ᾬᾼֹו Ȳ Є֮ῶҒ ⇔ (Peak Ground 

Acceleration, PGA)╥Ϛ ӣᾼֹו ȷ ֝Ϛ֮ Ȳ֮ῶ

PGA ứ ⇔PGA Пѩ Ȳ ⱢPGA ᵿ ⇔ ( PGA Site Depth 
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Effect , PGA_SDE)ȷϭҠ иⱢѬӂѠ֣ц₣᾿Ѡ֣ᾼ PGA ᵿ ⇔

Ȳиᵑ ⱢPGAH_SDEцPGAV_SDEȴ  

 3-15ⱢῺדẃȲМҶ ᶝ∂ ᾼУϯ֮ иӁ Ȳц

PGA ᵿ П Ὠ Ẃȷ ᾼ ӱȸ  

( 1)  Л ╥ѬӂѠ֣Ἠ₣᾿Ѡ֣ PGAᾼ ᵿὍЄ (  3-15П

PGAH_SAFцPGAV_SAF)ȲᶁЄὑ1ȲӼᵛ ֮ ẃ Ȳ֝Ϛ֮

ᾼ֮ῶPGA ѩ֮ἉᾼPGAЄȲצṷ֮ ꜙᴟ 20 ѿϱ (  

3-15-(c)ᴟ (e) )ȴчṕПȲ֮Ἁ ắ֮ ᾼ ⇔ ᵅὑ

֮ῶᾼ ⇔ȴ  

( 2)  ѬӂѠ֣PGAᾼ ᵿὍЄ (  3-15ПPGAH_SDE)ȲЄ ѩ₣

᾿Ѡ֣PGAᾼ ᵿὍЄ (  3-15ПPGAV_SDE)ЄȷҠ ╥֪

Ɫ֮ῶѬӂ֣ᾼPGAצ ЄᾼᴞӦ Ὲ Ȳᵀ₣᾿֣ᾼ PGA⁄

ắạὑỵ ᾼ ạּפȴ  

 

֮ ╟ᾼ ’ԓ ɉӣ І цẔЏ Ṇ

Ȳѻ ֮֯Ἁ פּ 300 mᴟ1,000 m ⇔Ȳ ֮֯

╟ ∟ȲἬצ ╟ц эᶁ ȲЛ ֮ῶ∂ᾬצ

ᾼᴞӦῈ Ȳᵀ֮ ╟֯ פּ) ϫד ѐ⇔ )ȲЬ

֪ ȲᴖӇ ’═ ╟ц эᾼ ứἤȸ  

( 1)  ֯ вȲЬ ᴕ ֮ ứἤᾼ ȴӦד

שׁ ṅ Ὠ (  3-15) Ҡ ῀ ȸ PGA ᵿ Ὅ Є (  3-15П

PGAH_SDEцPGAV_SDE) Єὑ1ȲӼᵛ֮ ֮ϯϢЏ∂ᾬ

(ֽᵾ )ᾼ ἤȲ ѩ֮ῶϢЏ∂ᾬ (ֽЄ )ᾼ Ȳ ᵅ−

ֵȴ  

(2)  ֮֯ ╟⅔ ∟Ȳ Ἤצ ╟ц эᶁ

ȲᵀЬ ᴕ ȸ֯ ứЏ Ṇ Ԉϯ (ֽ эЄ

Њȳ Ḋ Ḋ ȳ⁴⇔ )ȳ֯ ứ / ЄЊ /

ԈȲѿц֯ ứ֮ ἤ Ԉ (ֽӕỵȳ иӁц

ἤ )ϯȲЏ Ṇ Ể ᾼщ ắ֮ ᾼ

ЄЊȲṳ ᴷ ᾼ ╥ᵡ цЏ Ṇ ᾼ  
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ғ ȴ֮ ד ᾼЏ Ṇ ц ᴷׁשṅȲ ᴕ

SNFD2017 ᵫ 4 ( Џ ᶾ )Пד Ὑȴ  

 

3.2.3. ᾇ ᵂӣ 

ᾼᾇ Ϥ ᾇѭЍѻ Ṏ֯ ᴫ ц ϱ

(  3-16-(d) )ȷҫצю ᾇѭЍиӁ֯ ὧ ỴЍ ◕ (Ẃֽȸ

Ѝȳ ԏᾇѭЍ ) (Hsieh, 2000, p19)ȴ  

ҫҵȲ ᴫ ӂᶁ ☼ פּ 50 Í7ȾÍᴟ70 Í7ȾÍȲ֯ᾇ

Ϥ иӁ צ ☼ (Єὑ75 Í7ȾÍ )Ȳ ӱᴴצ ☼Ϥ

– (Chen et al. , 2014b, p47)ȴ МᾒеҨ֯ ϱ Ѝ￼ ᾼᾇ

Ϥ Є ᾒ Ȳ ӱᾇ Ϥ ẓᾒ ȲЛ ἕ ȷ֯

ԈϯȲӼҠᶮכщ Ѭ֥ᾬ ȴ  

ᴫ ᾇỵ֮ Ȳ֪ ẓצᾇ Ϥ ᾇѭЍȲѹẔ

щצẓכ ᾼ ȲᵀẔ ᾼ Ӣ֮ ȳ ц

Ữ ѿὙ Ȳ֪ױȲЛừᵂⱢ֮ ╟ᾼᴕ ֮ ( ᶾ

ќ ᵫ ( 1)Ȳ c3.2.3)ȴ  

 

3.2.4. Ὃсȳḛ ᵂӣ 

ỵ ᾼὋсȳḛ ц ᵂӣȲѻ …ậḟὑЄ֮▐ цẔ о

ἤȲ╥  ἤᾼ֮ ᶧȲҠ Ḃ ֮ ╟ Ӑᾼ ֮

цׄԓἤȷ ѿ ӂ ᵂⱢד ᴖṕȸ  

( 1)  ỵ ᾼὋс Ȳ Ὅ ἤ ᾬᾼ ⇔ Ϣ Ӣ♄

ᾼׄԓ Ȳ ᴖ ᵅỵ ᾼ ғ Ȳדч֮Ȳ

ỵ ᾼḛ цẔҠ ᴴ ᾼḛ Ȳ ṿὍ ἤ ᾬ Ϣ

Ӣ♄ ȴ  

( 2)  ỵ ᾼὋс Ȳ Ḃ ֮ ╟ ⇔ᾼ֮ϯѬ☼

ȳо ἤȲ ᴖḂ ᾼ ứἤȴ  

 

֮ ֥ ἤПὋсȳḛ ц ᵂӣᾼד ṅשׁ Ὠ

( ᶾ ќ ᵫ ( 1)Ȳ c3.2.4)Ȳ ֽϯȸ  
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( 1)  ϫד ѐ⇔ȸ  

( a)  ϫד ѐ⇔ᾼЄ֮ (  3-17)Ȳ ẞ֯

ױ ѐ⇔ϯȲWEPѿὧ֮ Ҡ ẓצḛ ȷᴖ Ԍ

Ӑ ὧ (H )ῧ ỵ Ȳӭ› ὑWEPὧ ȲӼҠ ẓ

ḛצ ᾼ ȴ H Ӂ ᴯὑῧ ỵ ϱПGPS

ᾼ Ὠ ӱ ( 3-16-(c))Ȳӭ›Ьᵧ ═ ḛ ȴ  

( b)  ϫדѐ⇔ᾼ ṅשׁ Ὠ ӱȲ ᾼ ᶁ−

(Dadson et al., 2003, p649; Derrieux et al., 2014, p243, 

f7)ȴ ᴖ ᾼ ᵂӣȲ Ӑϱᴴ Ѝịᾼ☼Ѭȳᾈ☼

ᾼḤẚȳ ȲҒϱ צ ḳȳ ȳ֮ ᾼЍכ

Ȳ ᾈ☼ᶶ Ȳ ᴷכ ứỵ П  ᾼ

ᵺ ⇔ȲḆ ᾎ᾿ ṿӣ ϫדᾼ Ȳᴷ ỵ ӑ

ẃᴍ ᾼὋсד ȴ  

(2 )  Ͼדȳ ד ѐ⇔ȸ  

( a) Ͼדѐ⇔ᾼᾈ ṅשׁ Ὠ (  3-18-(b) ) ӱȲ МҶЍ

ὧ Җ◕ᾈ☼ ( Җ ȳ  ếӂ )ẓצ ᵅᾼᾈ

Ў ⇔ ╓ (Normalized Steepness Index of River  

Channel,  ksn)Ȳѹ ֪ⱢὋс ȲБ ᶁֶכ

(gradation balance)ȴ֪ױȲ ὧ ֮ ῺWEPᾼᾈ

ЎȲᾈЎ Ὼᶁֶ (gradation)ȲӼᵛὋс ЛὙ

ȴ  

( b)  Ͼדѐ⇔ᾼ ṅשׁ Ὠ (  3-18-(c) ) ӱȲ֯WEPѿᾼ

ὧ ֮ Ȳ ῺWEPᾼ Ȳ ᾼὋс ᵅȴ

֯WEPὧ ֮ Ȳ ЭБ᷄Лẞ Ҡẁ ᴩׁשṅȲӼᵛ֯

WEPὧ ȲὋс −ЛὙ ȴ  

(c) ѐ⇔ᾼҡЍד  ȳЁӰ☼ᾼứשׁדṅ Ὠ ӱȲ֯

ᵓӣᾈ ҅ד֮ ҏẃᾼϯй ȲҠ ᾎ҅ῶ

ᾈ☼ᾼϯй ȲḆ ᾎ҅ῶ ֮ ᾼ֮ Ὃс ȴ  

(3)  ᴍ ד ѐ⇔ȸ  
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( a)  ᾼ֮ ▐ ц о ἤ ( 3.1.3 Ὑ )Ȳ֯ὰ

ᾼ֮ ѐ⇔ϯȲҠ῀ȸ  

( i )  Ӑ ӑẃᴍ П֮ד ṆȲЬ ắὧҖ ᾼ

ἍṆ ȳ ᾼҖᵨᶚ ἍṆ ȳ √ ὰ

ПᴫҖ֣ᾼ═ ἤ ȲцẔ Ἤ Ӣᾼ Ἤ

ȴ √ ὰ ֣ᴫҖ ḥᴟ Ṹὰ ᾼᴫ ꜜ

(  3-1-(a)ПWEP)Ȳ Эּפᴯὑῧ М ȷ  

É WEPᾼὧ ֮ ὰ ᾼ═ ᴩȲᴖ═

ḥȲѹ WEP ᴯ Ἇᴫ (  3-7-

(b) -(3) )ȴ  

É Э WEPὧ ᾼ ὧҖ ЍȲӑẃ ϯ

Ѻכ Ȳ ḛὑ Ἁȴ  

( i i )  ᴫ (ֽ ȳ ȳ ȳ   )֮ Ȳ֪

Ṹὰ √ ὰ ꜜ 100еṭѿϱȲ

ᶮ Ȳ֮ ד ứȲὋсἨḛ ᵂӣЛὙ ȴ  

( b)  Ӑ H ῧ ỵ Бצ ֵᵅ ứד ( low -temperature 

thermochronology) ȲᵀẔד ד− ( ᴊӰ

ứד (Fission-track dating age (Ma) of Apatite, FTD-Ap)

MaBPᴟ0.6 MaBPȷ 0.3פּ҅ד Ӱ ứד (Fission-

track dating age of Zircon, FTD-Zrn)1.2פּ҅ד MaBPᴟ2.1 

MaBP)ȸ  

( i) ד  ⱢH ỵ ҟṳ ứᾼὋсȳ ȳ

ᵐᾼ ҭ ( Derrieux et al., 2014, p231)ȴ  

( i i )  ὧҖ פּ֯ 0.8 MaBP Ӣὰ ♄ ч (  3-7-

(b) -(1) -(D) )Ȳ֪ױȲὧҖ ᾼЍ (ỵ Ҡצ( ӦП›

ᾼ П ᵂӣȲᶶ ὋсᴟῺ֮ῶᵂӣ

ᾼ Ȳᴖ∟ Ɫ ᵂӣѹᶶ ᵐḛ ᴟЭȲ

ᴿ ӂ ᾼ֮ о ҭȲӑẃ ═ ḛ ḥ

Ϥ Мȴ  
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( c)  ῧ ỵ ᾼᵅ ứד ӱȲᵅ ứדᾼד

−ᴔȲҠ֥ ỵ ὑỵ Ὃс ȷѿ K ⱢẂȲ

ᴞ 76 MaBPѿẃȲ K ᾼὋс  ȲҠ Юὑ 0.01 

mm/yr ᴟ0.1 mm/yr  ( ᶾ ќ ᵫ ( 1)Ȳ ԈAȲc3.4.2)ȴ 

(4)  ӕỵὋсἨḛ ᵡȲ╥֮ ╟ ᵿᴕ ᾼ П

Ϛȴ ὋсἨḛ 1 mm/yr Ȳ3 kaᾼ 3 mȲ

ᵀḕᴍ ᾼד ᵛ 1,000 mȴ ᴖȲ Ὃсȳḛ ȳ

ᾼᴷ ( Derrieux et al., 2014, p231)ȸ  

( a)  Ѡᾎ ֵȲѹ ȳ ц ѐ⇔Ȳ Ҡ −Єȴ 

( b)  Эּדᶾᾼ ⇔Ữ ѿЊὑ1 mm/yr ȴ  

Ȳױ֪ ᴕ Ὃс Ɫ֮ ╟ ᵿ

Ԉ Ȳ⁄ צ Єᾼ Ὲ ҵȲḆ Ὑ ꜜứẔ ȳ

ц ѐ⇔Ȳ ᵍᾨ ȴ  

 

3.2.5. ӂ  

֮ ╟ᾼ ἤȲ Ὑֽϯȸ  

( 1)    ἤᾼ ȸ  

( a)  ᴩ╦ ᾼ Ȳ  ἤᾼ ( ⇔ѐד )ẓצ

ἤᾼ оȲ כ ⇔ц Ѭ ᾼ ἤ оȷẔМȲ

Ѭ ᾼ о ⇔Ҡ ᴍеѐȴ  

( b)  Ѭ оҠ ֮ ╟Ṇ ᾼכ ȸ֮ϯѬצ

☼ ếо Ḃ ȳ / ѬЮ ȳ– / ḛ ᵂӣ Ȳ

ṷ Д ֮ ╟П ⇔ᾼ֮ ứ

ἤȲ ᴖ ֮ ╟Пғ ȴ  

( 2)  ἤᾼ ȸ  

( a) כ  П ἤ оҒ Ȳ ֽȸ П

с / ȳ  / ѡ П ҒἨ юȳ /  ҒȲ

כ ἤ ḅ / Ѭ ȳЍ / ЁӰ☼ ḳ П Ӣȴ  
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(b)  ἤᾼ Ȳ Ḃ ֮ ╟П֮ῶ ╟Ể ᾼ

֮ῶѬѝȳ ȳЍị ứἤ Ȳ╥֮ ╟⅔ ›

ᴕ ᾼ ֪Іȴ  

 

֮ ῶ ⇔╥ắẞѡ ᾼ оἬ Ȳᴖѡ оϭắẞ

֮ ᴩ ᾼ ἤḂ ᴖ ȷ0.9 MaBPᴟЭȲ оП

,.Ɫ100 ka (Naish and Kamp, 1997, p978; Naish et alפּ  1998, p695; 

Chen et al., 2001a, p1249)ȴ֯100 ka ἤ ṶԈМȲ ֪ԓ

⇔ о כ Ԝ ᾼḂ Ȳᴖ Єכ ⇔ᾼ Ѭ Ȳ ⇔

Ҡ ᴍеѐȸ  

( 1)  ᾼ о ἤ ṶԈȲᴞ 0.9 MaBPѿẃȲЛ ч ҏ

Ȳѹצɦᶶ ᵐɧᾼ ȴ  

( 2)  Эԓ ὑ֮ ҭϱ ᾼ Ԝ ȲӑẃҠ Ṽ

√ᴖ ᵐ ד) ᾼ Ѭ Ϸ ϯ )Ȳ Ϥϯ Ԝ

◕ȴ  

 

֮ ֥ ἤП ц ӂ ᾼד ṅשׁ Ὠ ( ᶾ

ќ ᵫ ( 1)Ȳ c3.2.5)Ȳ ֽϯȸ  

(1)  ֮ ᴞ2 ԜװӒ‹ד (Last Glacial Maximum, LGM)ᴟ

Эᾼ Ѭ ц оȲ Ὑֽϯȸ  

( a)  ֯ӒװԜ Ȳԓ Эѡᵅּפ 120 m (Rohling et al.,  

1998, p162)Ȳ Э ᾼ Ɫכ Ṹ☺Є

ᾼ Ȳ  Ὼ Ỵ Ҡ  ᴟ ѿ (  3-19-

(c) )ȴ֯ ᵐᾼԜ Ȳ֮ Ṹ ᾼ Ȳ Ἰ3,300 m

ѿϱᾼ ЍϷ ԜЎ Ȳױ ᾼ ᵐ Мכ ᾼ

ῶ Ѭ ⇔ᴷ ѩЭѡᵅ 3.5 ᴈᴟ 6 ᴈ ( Hsieh et al.,  

1996, p1)Ȳ֯ ᾼ ⇔ ѩЭѡᵅ 8 ᴈᴟ9 ᴈȲᴖד

Ϸ ЭѡᾼϚҙȲצ ∟ Ở ὑ ( Liew, 2003, p23)ȴ  
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(b)  ᴞӒװԜ ∟Ȳԓ с Ȳ Ϸ ϱсȲ

Ỵ ֮› Ȳ Ӑ Ṹ☺Є ᾼ Ȳ Ѭ

ḥȴ  

( i)  20 kaBPᴟ15 kaBP Ȳ Ѭ ϱс ⇔ Ȳӂ

ᶁḕϾ6פּד mȴ  

( i i)  15 kaBPᴟ10 kaBP Ȳ Ѭ ϱс ⇔ ᶶȲӂᶁḕ

Ͼ10פּד mȴ  

( c) kaBP 10פּ  Ȳ֫ Эᾼ ֮ᶮȲױ Ӑ Ѝϱ

ᾼԜᾈϷБ ҷȲҬ ϯԜЎᾼ (Siame et al., 2007, 

p2185)ȴ  

( d) ᴟ6 kaBPפּ  Ȳ И ứȲԓ ẞ Ȳ

Эѡ ) m 10פּ IPCC, 2013, p1146)Ȳ Э Ể Ỵӂ

Б Ѭ ḥȲ Ỵ ᴯ֯ ЭЍ Ѻ ֮ᾼ› ȷ

kaBPП∟Ȳ 6פּ ЛԛϱсȲᾈ☼ Є ḛ ᾬ ֯

ỴȲṳ ֮ ЄכⱢᴫ Ỵӂ (  3-1-(c)ПCP)ȴ  

(2)    ѐ⇔ᾼ оᴖṕȲ ẓצ ἤᾼ

ἤȸ ᴷӑẃᴍ Пד ֮ ╟ׄԓ Ἤ

ᴕ ᾼ ἤ оȲ ֮ ᴩ Ἤᴷ ᾼ 100 ka

╥֥ ᾼ (Naish and Kamp, 1997, p978; Naish et al. , 1998, 

p695; Chen et  al. , 2001a, p1249)ȴ  

( 3)  Ể Ὼ҅ᾼ ц Ѭ о ἤֽϯȸ  

(a)  Ӑ ӂ ֮ ᾼדӂᶁ ֯ 22 ᴈᴟ25 ᴈП ȷ ҟ

ᴍדẃȲ ⇔ϱс ֯ 0.01 ᴈ/yr ᴟ0.014 ᴈ/yr П Ȳ

ὑԓ ӂᶁ֮ῶ ᾼϱс 0.006 ᴈ/yr ȴ  

(b) ӂᶁד  פּ 2,500 mmȲּ78%צפᾼ Мὑủ (5

ѣᴟ10ѣ )Ȳ ủ⁄╥11ѣᴟ 2ѣȷד ҟᴍדẃȲӂᶁד

 ד ҒȲᵀד ѡ ד юȲӼᵛ  צ⇔

Єᾼ Ȳѿ ҖⱢ Ẃȸ  Ғ Ɫ 2.6 

mm/ yrȳד ѡ ю Ɫ 0.27 day/yrȲṼױ Ȳḕ

ѡП  Ғּפ 30%ȴ  
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( c)  1993 ד ᴟ 2007 ד П ╦ ( Satel l i te 

Altimetry Data, ALT) ᴷ ӱ ( Zhan et al. , 2009, 

p1732)ȸ  

( i )  (  3-1П YS)ᾼ Ѭ ϱс Ɫפּ 3.91 

mm/yr ȴ  

( i i )  ὧ (  3-1П ECS)ᾼ Ѭ ϱс Ɫפּ 4.28 

mm/yr ȴ  

( i i i )   (  3-1П SCS)ᾼ Ѭ ϱс Ɫפּ 3.49 

mm/yr ȴ  

ẔМȲ П Ѭ ϱс Ȳצ ẃ ᶶᾼ ȷ1993

דᴟ2012ד Ȳ П Ѭ ϱс Ɫפּ 5.1 mm/yr 

(ALT only, Cheng et al., 2014, p4335)ȴ  

( d)  Л֝ Ỵ֮ Л֝ᾼצ Ѭ ϱс Ȳᵀᶁᵧ ϱс

ᶮ ( Ҡ 5 mm/yr) Ȳѹ Ѭ ᾼϱс ȲצӦҖ

ἏҒᶶᾼ ȷ∟ ứ֮ ╟ ᵿȲ

Ὼ Ỵ֮ Ȳ⁄Ӈ ֮צ ἤᾼ Ѭ έ

ȲѠ ᴷῺ Ѭ о ֮ ╟ᾼ

ἤȴ  

 

3.2.6. ᾼщ  

І ∂ ᾼ֮ ╟ ᵿᴕ ֪ІМ

(IAEA, 1994, c4; IAEA, 2011, aI.21 to aI.52)Ȳ ᵿӇ ᴕ ӑẃϢ

ᾼҠ ♄ Ȳц Ҡ ᵅד ♄ ֮ ╟П ғ ᾼЛ

ᵓ ȴщ ᾼ Ȳ╥Ϣ ֮ ╟ᾼ ғ Ȳ כ

Лᵓ ᾼҠ ♄ ПϚȴ ὑ щ ᾼד ȲҠᵂⱢӑ

ẃ ᴷ֮ ╟ ᵿ ֥ἤᾼ ᴕȴ  

щ ѻ Ҕᵶ  ᾬȳ  ᾬȳ ц֮ϯ

Ѭ ȴ ᴖṕȲ ֮ ᾼ֮ϯ Ȳ ֮ϯѬ (ᵶ ◙ )ҵȲ

ỮצӢ ῏ⱢЄ ỵȳӰᴊỵȳӪ ỵȳ ỵȳ ӕȳ῁+ȳ Ёȳ

Ӱᾒ щ Ȳᵀ ᶁד צ ( ᶾ ќ ᵫ ( 1)Ȳ c3.2.6)ȴ  
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3.2.7. ֯ ӕỵ 

֮ ╟ ӕỵᾼׁשṅȲῧ ỵȳᾇỵцМӢ҅

ỵȲ╥ ᾼ 3 ֯ ӕỵȷẔиӁ ֽ  3-20ἬӱȲ

ἤѩ Ὠֽῶ  3-1Ἤӱȴ  

 

3.2.7.1. ᾇỵ 

ᾇ ỵ ֯ Ӑ иӁ ᾛ (  3-20)Ȳ МҶЍ ҵȲѻ

иӁ֯ᴫ ӂ ȳᴫ Ѝ ȳ ⌡╡ҙ Ȳѿцὧ ỴЍ

֮ȴⱢ о ȲӐ ᵫἬ Пɦᾇỵɧᾛ╓ḛ ᾬ Њὑ

1/256е ᾼḛ ỵȲҔᵶḛ ỵ ᾼᾇỵȳ ỵѿц ỵ (Chen, 

2002b, p2-1)Ȳѿц ⇔ ᾼὰỵȴ ᾇỵиӁ֮ ֵ ᾒ

֮ϯ צ ȲиӁὑ ᴫ Пᾇỵ⁴⇔Ҡ ϾеѐȲ

ԝⱢ ֯ ӕỵ ἤ ▲ (Lin et al., 1991a, c5p1 & c5p3)ȷѻ

иӁ Җ ᴞ Ȳᴟ ȲᴫӦ гӧȳỪӥȳ оᴟ

ỳЍȲὧẞ  І ȳҖ ȳӞУȳоȳ в ᴟ ЍȲ

פּ  1,400 km2 (Lee et al. , 2003, p128)Ȳѻ ᾼ֮ Ҕ╗ȸг

ȳҡᵾ ȳϡ ȳ ϯ ȳг ȳҖ ỵȳ

ỵȳ Ѭᵾ ỵц Ϝ ȴ ᾼׁשṅ Ὠ ӱ ( ᶾ ќ

ᵫ ( 1)Ȳc3.2.7.2)Ȳᴫ ᾇỵᵂⱢ ӕỵП ԈȲѩЛϱῧ ỵ

ἨМӢ҅ ỵȲ֪Ɫȸ  

( 1)  ᾇỵ ֪ẔἬᵶ Ё ᾬȲᴖẓצᵮ  ᾼ ἤȲᵀӦ

ὑ ᴫ ᾇỵ ᾼӖӣѬУֵȲЄ Ἴậ֮ϯѬȲЛ Ҡ

ϯѬ֮כ оȲӼ ֮ϯѬ☼ ҒᶶȲ ҏȲἼѬ

ᴩⱢҠ Ғ ὑ֮ ᾼ ȴ  

( 2)  ᴫ ᾇỵ ֵȳᾇ ᵂӣὙ Ȳѹẓצщ

(ᾒ )ȴ  

( 3)  ᴫ ֮ ♄ ֵȳ֮ Ὃс ᶶѹ ȲЍ֮

ֵᶮכᾇỵ ֮֮ᶮȴ  
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(4)  ᴫ ֮ ֮ ⇔ ȳḳ ἤ֮ ȳᾇỵ Мᶈצ

ӧ цϡ о ᾼщ ׀ ȳѻ ᾘ ᾇѭЍצ

ᵂӣȴ  

( 5)  ᾼ═ ᴩȲ Ӑ ᾼ ᶮ› ἏᴫȳἏ

 Ȳ Ӽ ═ Ἇᴫ ȲЛᵓᴫ ᾇỵᾼ 

ứἤȴ  

 

ϱ ϢⱢ֪ цщ ṶԈ ἤȲ כ ᴫ ᾇỵᾼ  ứ

ἤЛṾȴ  

ҫҵȲМҶЍ (  3-1-(c)ПHRцBR)ᾼᾇ ỵ Ȳ֪ ᾼ

ᵂӣᶮכ ֵ й Ȳ֮ᶮ Ȳѹắ  ц оᵂӣ

Ȳẓצ ᾼ ȷ֮ ∟Ȳḕḕ ᵛ Ѝ ֮

цЁӰ☼Ȳ Л ֥ᵂⱢ֮ ╟ᾼ ֯ ӕỵȴᴟὑ ỴЍ

(  3-1-(c)ПCR)ᾇỵȲ֪ⱢἋᴼἤצ ȲֵⱢ ֮֮ᶮȲϭᴯὑ

П ᾼ ♄ ϱȲӼ Л ֥ᵂⱢ֮ ╟ᾼ

֯ ӕỵȴ  

 

3.2.7.2. МӢ҅ ỵ 

ᴫ ц ֮ӂ Ӣ҅ḛ ϯѠᾼМӢ҅ ỵ (  

3-1-(c) )Ȳ ὑד ứᾼ֮ ȲЄ и ⇔ 1,000 m(  3-1-

( b))Ȳ ἏӐ Ἃᴼ (ᴟᴫ ӂ ϯȲ ⇔Б 2,000 m)ȴ

и ҵȲМӢ҅ ỵ ⇔Б ҏᵾ ֮ה Ἐ

ᾼ ⇔ (300 mᴟ1,000 m)( ᶾ ќ ᵫ (1)Ȳ c3.2.7.3)Ȳ╝

ὑ ᴫ ӂ ᵾ ֮ה ╟ᾼЏ Ҡᴩἤ ᵅȲᵀẓ

Ẕ҃צ Ἐ (ֽ э֮ה )ᾼҠ ἤȲ ═

ᾓȴ  

 

3.2.7.3. ῧ ỵ 

֮ ᾼῧ ỵҏ ֮ ѻ иӁ֯ ṸЄ ὧ ᾼ 2Є

( ᶾ ќ ᵫ ( 1)Ȳ c3.2.7.4.1 - c3.2.7.4.3)ȸ  
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( 1)  Ӑ МҶЍ ὧ ПЄ ỵ ֮ ȲẔМᶈצ и

ῧ ỵ ѿ–ϤѠהȳ иỵ ѿ Ѡה ỵ Ȳи

Ӂ Ὼὰ ӻꜜ ȴӐ ῧ ỵȲ Ɫ Ӑ ὧ ῧ ỵȴ

ὧ ῧ ỵҠиכ 6Єỵ Ȳ֢ỵ ἬẓПѱ Ȳ ṓὑ

ỵ Ȳᴖỵ в Ҡṓ –Ϥỵ (ῧ ỵȳӰ ϡ ỵцῧ

 ỵ )Пѭכ ỵӰ ἤȴ ҵ ▲֢ỵ ȲֵṼ

ҵ ᾭᴖ Ɫῧ ỵȳѱ ỵц ֥ỵȷ∟ ϱ ὧ

ῧ ỵ Ϛ Ɫ ὧ ῧ ỵȴ  

( 2)  Є ὧᾘ ᾼӂ -ὧЍ ֮ ȷֵѿ–Ϥ ᾼᶮהиӁȲ

ЭБ ὰ ӻꜜ ȴӐ ῧ ỵȲ Ɫ ᴫ ῧ

ỵȴ  

 

ῧ ỵ ֯ ӕỵ֮ ᴖṕȸ  

( 1)  ᴫ ῧ ỵ ὑ Ͼ  ד ứᾼЄ֮ ȲẔ֮

Є ѡӐ ᴫ ᾼ ᴿȷᴖӐ ὧ ῧ ỵ֮ ᴯ

ὑ ἍцҖᵨᶚ Ἅ 2 Ἅ Ṇ ᾼӻꜜ (  3-1-( a)П

RKAцNLZA)ȲẔ֮ Є ֝Ɫ Ṹὧ ᾼѡӐ ᴿȴ  

( 2)  ῧ ỵ П֮ ἤד ὑӐ ὧ Ȳ ЭБ ѭЍ♄

ȳ ♄ ц֮ ♄ ȲӼ ᾼὋс ḛ ᵂӣȲᵀ֮ῶ

֮ᶮц Ὑ ắẞ ӂ ȴ ֮ ֯Ԝ

Ȳ Ѭ ֵҠ Э Ѭ ᵅּפ 120 m (Rohling et al. , 

1998, p162)Ȳ Ỵ Ἇ פּ 200 km (  3-19-(c) )Ȳ֯ ᾭ

ᾓϯȸ  

(a)  ⇔ᾼ֮ϯѬ☼ цо צ Єᾼ оȴ  

(b) Ḇֵᾼ֮ῶצ  ҠẁϢ Ӣ♄ȷӦ ҡѝὙּנ ẃ

Ȳכ ױ‹ד ⱢϢ ѻ ♄ ֮ Ȳ Ҡ Ɫҡ Ӗ ᾼ

ѻ ֮ȴ  

(3)  Ӑ ὧ ῧ ỵ П֮ Ȳ֮ Ѝ֮ ӻꜜȲ֮ϯѬ☼

⇔ ЛắԜ Ѭ ϯ ( ֵ m)ᾼ 120פּ ȴҫҵȲ

Ӑ ὧ ῧ ỵ П֮ῶѬц֮ϯѬ ד ѝ  
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( CGS, 2013a, c3p44ɀp48)ȲЄ ᾼ pH ֯8 ῺȲ Ὑ

ȲҠ ч╣ῧ ỵ Ể ҽ ᾼЄ ỵ ỵȲẔ ֮ϯѬ

о ἤẓדצ ἤȴӐ ὧ ῧ ỵ Ȳ ѭЍ♄

(Єὑ15 kmȲ  3-13)Ȳ –Ϥ♄ П Ȳᵀ╥ȸ  

( a) Ὠ Ȳ и Ӑ ὧ ῧ ỵ ֯ 3D

Ὲ Мẓ֮צ ד ׄ ᾼ ἤ (  3-24)ȲЬ Ḇ 

ᾼ ẃҒ ȲẔ ạӼ ḆֵᾼׁשṅȲṳѹ

ᴷ Ὼ֮ ᾌ ֮ ╟ ⇔ ᾼ

( ᶾ ќ ᵫ ( 1)Ȳ c3.2.7.5.3)ȴ  

(b)  иӐ ὧ ῧ ỵ Ἤ ᾼḛ Ȳ ֮ ╟

⇔ ᾼ ц ἤȲ ѿ֥ừᾼᶾ ᴩЏ

цׄԓ ᴷ ( ᶾ ќ ᵫ ( 1)Ȳ c3.2.7.5.3)ȴ  

 

ῶ  3-1Ɫ ῧ ỵȳᾇỵцМӢ҅ ỵ 3Є ֯ӕỵᾼ

ᴷ Ὠ ῶȲ ᴷ Ὠ ӱȸ  

( 1)  ᴫ ᾇỵ ֵȳᾇ ᵂӣὙ Ȳѹẓצщ

(ᾒ )ȲṼ ᴩᾎ ȲЛ ֥ᵂⱢ֮ ╟ᾼᴕ

֮ ȴ  

( 2)  МӢ҅ ỵ ὑד ứᾼ֮ Ȳᵀ Ӑ

ᾼ֮ד ӱȲ֯Ӑ ᴫ ֮ ȲМӢ҅ ỵ

⇔ 2,000 mȲѿӭ›ᵾ ֮ה ἘᴖṕȲ ⇔

ПЏ ᵺ ἤ Ȳ╝Ҡᴩἤ ᵅȲᵀẓצẔ҃ Ἐ (ֽ

э֮ה )ᾼҠ ἤȲ ═ ᾓȷ֯

и ȲМӢ҅ ỵᾼ ⇔юὑ 1,000 mȲѹẔ ֣

Ἃᴼ ц⁴⇔ᶁẓדצ ȲẓצᵂⱢ ╟ПҠ ἤȲ

ӭ› ▲ צ Ȳ ᴩ ϚḔП ▲Ȳѿ ᴷẔᵂⱢ

╟П֥ ἤȴ  

(3)  ᴫ цӐ ὧ ῧ ỵȲ иέ ҟᴍ ᾼ֮ד

ҭȲ ӱẒ֮ ᶁ ֥֮ ╟ׄԓ ԈȷҫϚѠ Ȳ

Ṽ ӭ›֮ о Ȳӑẃᴍה ᾼ֮ד ▐ Ȳ֝ד֯



   

 

3-30 
 

҅ῶᴫ цӐ ὧ ῧ ỵȲᶁצᴟюᴍ  ᾼד ứ

ϩȴẒ֮ ֮ ╟Пׄԓ ᴷ Ḗᶁẓ Ҡ ▲ἤế

Ҡ ἤȴ ѭЍ♄ ȳ ♄ ȳὋсȳщ ᴞ ֪

ІȲ Ϡᴯὑ ὧ ֮ ᾼЄ ῧ ỵ ҵȲẔ ῧ ỵ

ᴟЭᶁỮӑ ḟứἤᾼЛᵓ Ԉ (  3-21)ȲᶁҠᴕ Ɫ

֮ ╟ᾼ∟ ▲ Ȳ∂ ԝⱢ ӕỵᾼ Ԓ

▲ ȴ   
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3.3. ῧ ỵ ֮ ἤ 

Ϛ ֮ ╥ᵡ ֥ᵂⱢ֮ ╟ ᵿȲ ϠӇ ᴕ Ӗ

ᾼ ắ⇔ҵȲӼ ӕỵ ἤᾼᶙ ▲Ȳ ᶔ Џ

цׄԓ ᴷᾼ Ȳ оиέ֮ῶӢᾬ ᾼ Ȳѿ ᴷ֮

╟ᾼғ ╥ᵡ ֥ᾎ ᾼׄԓ ȴ  

Ȳ֮ ╟Ӈ Лᵓὑ ᾼ֮ Ȳ

ẂֽȸѭЍ♄ ȳ ♄ ȳᾇ ᵂӣȳὋсцẓ ⇔ ᵂӣ

Ȳѿ ׄԓἤȲṳ ᵅ ᵂᵺ ⇔ Ӑȴכ ӣ І

ᾼ Ȳᶺ ὑ Иד2038 ứ֮ ╟ᾼ

ᵿ֮ Ȳᴖ2005דᴟ2017ד Пɦ ֯ ӕỵ ἤ ▲ ᴷ

◕ɧᾼЏᵂ Ȳ⁄֯ὑ ᴷ ╥ᵡẓ ֥ ᾼ ֮

ἤȲцד ֮ ▲ έ ϩȴ  

3.3 ѻ ֯ ὙȲ ╥ᵡБẓ ֮ ἤᾼ ▲

ᴷ ᶾ ȴ ֮ ἤ ▲ ᾼ שׁ ṅ Ὠ Ȳ ѿ Ἐ ה

(conceptual model)ᾼѠהᵧ Ȳѿᵓ ᴩ Џ ׄԓ

ᴷȴ֪ױȲ 3.3 Ӑ ц ῧ ỵ֮ П ֮ ἤ

ד ὨȲӣѿכṅשׁ Ὑ ▲ᶾ ᾼҠᴩἤȲѿц ẁSNFD2017

ᴕ ẂἬ ᾼ Ἐ ц҅ῶἤ֮ה (   BἬӱ )ȴ  

 

3.3.1. ֮ ἤ ֵ Ἐᾼ ἤ 

ֵ Ṇ …ӦЏ Ṇ цщ Ṇ 2 Ṇװ כ

(  3-6-( b))Ȳẓ 3 ׄԓғ (POSIVA, 2012, p 201)ȸ  

(1)    ὑ֮ ứῈ ȷ  

( 2)  ὑ֮ ᾼ ⇔ȷ  

( 3)  ὑϢ Ӣ♄ ҵȴ  

 

֮֯ ╟ᾼׄԓ ἘМȲщ Ṇ ᾼщ ἤ

ԈȲ Ϡ ᾿ ֮֯ ᾼ ἤҵȲӼ Џ

Ṇ  ȳ ᾼғ ȴẂֽȸ  
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( 1)  ֮ϯѬᾼ☼ ἤ о ԈȲ Ϡ ֮֯ ᾼ

иӁ ᶮҵȲӼ╥ ᾬ П ᾼ ֪ ȴ  

( 2)  ӕỵᾼ ϩ ἤȲ Ϡ ᾼ ứἤצ ҵȲϷ ᾿

Џ Ṇ ᾼғ ȷ ӕỵἤ ЛṾȲ Џ

Ṇ ᾼṿӣד Ȳ ׄԓϷ ắẞ ȴ  

 

Џ Ṇ ᾼғ Ҡ ═Ϛứᾼד (NEA, 2009b, p34)Ȳ ứ

ᾼ ֮ Ἤᶮכᾼщ Ṇ ȲӦ ֵБ῀ᾼ֮ (  

3-6-( a)  & ( b))Ȳ ӱẔғ ἤҠ ═ ᴍ ѿϱᾼד ѐ⇔ȴẂ

ֽȸ  

щ Ṇ ᾼ֮ ἤ…ᴞ Ӣכȳ ᾎ ḖȲᴖ֮

ἤ Ȳ֪֮ᴖ ѹЛ ứἤ Ȳ֪֢ױ ᶁ щ Ṇ ᾼ ▲

ᴷȲԝⱢ ᾼׁשṅ ȴ  

֢ ֮ ἤᾼ ▲ ḖȲẔ Ṇ ғ ᾼד ἤцӇ

ἤȲ ֽϯȷӐ ∟ ֢ Ȳ и ӭ›֯ ֮

ἤᾼד ▲ έ ϩȸ  

(1)  ֮ оц Ἐ ȸה  

ֵ Ṇ ╥ ֮ ᾼׄԓ ї ạȲҔᵶ  ȳ

ц 3 ׄԓғ ( 2 )ȴֵ Ṇ …ӦЏ Ṇ

цщ Ṇ Ẓ Ṇװ ȷЏכ Ṇ …Ӧ ᾬ

ȳ ֫ Ḋ ȳ цẔ⅔ Џ ╟цḊ Ἤ

∂Ȳṳכ ὑщ Ṇ Мȷщ Ṇ Ӧ ӕỵцẔ

֮ Ἤ ȲϠױȴ֪כ ӕỵцẔ֮ ἤȲ╥

Џ цẔׄԓ ᴷᾼӇ ȲẔМȲ ӕỵᾼ֮

Ἐ ה (ֽỵ ЄЊȳỵ ἤ ȳ иӁ )ȲцẔӑẃҠ ᾼ

о ȲḆ╥Ӈ ᾼ ȴ  

(2)  Ѭѝ֮ ȸ  

֮֯ ╟ᾼ ᴷМȲ֮ϯѬᾼ☼ ἤȲ╥

֮֯ иӁᾼѻ ֪ІȴӦὑЛ֮֝ ȳЛ֝ ⇔

ᾼ ֮ϯѬ☼ ἤᶁצẔ ἤȲ֪ױ∂ ֮ ӕ
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ỵ Ὲ иӁᾼ ἤ Ẕ Ἐ Ȳ╥Ϡה Ѭѝ֮

ἤᾼ ԉ ȴ  

(3)  Ѭѝ֮ о ȸ  

֮֯ ╟ᾼׄԓ ἘМȲ ӕỵᾼ ᴷȲ Ϡ ᴕ

ỵ П֮ ȳѬѝ֮ ἤ ԈҵȲẔ ⇔ᾼ

Ѭѝ֮ о ἤȲḆ╥ḟứ╥ᵡ ֥ ᴩ ֮ ᾼ

ȴ֥ ᾼѬѝ֮ о Ȳ…╓ẓ ᵅᾼ о ᴯ ( Eh)ȳ

Мᾼ ⇔ȳ ᾼ ϩȳ ᾼо ϩȲѿцҠ

  ═Џ Ṇ   ғ ᾼо (Metz et al.,  

2003, p266)ȴׁשέ ᾼѬѝ֮ о ἤȲцҠ ᾼ о

ạȲӣѿׁשᵒẔ֥ ἤц  ứἤȲ╥֮ ╟ׄԓ

ᴷϚ Џᵂ (JNC, 2000, c3p9)ȴ  

(4)  ȸ  

ϚӎЏ Ṇ ҷẔ   ᾼғ Ȳ ҵ ᴟ֮

Ἤᶮכᾼщ Ṇ МȲױ ֮֯ ᾼ Ȳѻ

ậḟὑ֮ ᾼ ἤ (Л֮֝ аᾼиӁц ἤ )Ȳц

ᾼ ϩ ( ϩ ⇔ȳ ⇔ ⇔ц ⇔ ⇔ )ȴ  

(5)  ỵӰ ἤȸ  

ỵ ᾼϩ ц ἤȲ╥ ц ┤Џ ᾼ ȴ

ỵ ᾼϩ ἤцẔἬ ᾼ ֮ ϩ Ȳѻ ӣѿ

┤Ἠ֮ ḂṏЏᾎȷỵ ᾼ ἤȲцẔ

Ἤ ᾼ ☼ ἤȲ╥ ⇔ᾼѻ ֪ІȲᴖ

⇔ Џ Ṇ ᾼ ứἤȲѹ Ϥ ┤ ᾼҠ

ᴩἤ ᴷМȴ  

 

3.3.2. ֮ оц Ἐ  ה

Ӑ Б῀ῧ ỵ ҏ ֮ Ȳѻ иӁὑ ὧ (ừ ȳ

ῧ ц ὧ ) (  3-2)ȷ ῧ ỵ ѻ иӁὑ ȳ ц  

(  3-3)ȴẔМȸ  
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( 1)  ὧЄ ῧ ỵ Ȳ֪ᴯὑ֮ Ȳ ᾎᵂⱢ֮ ╟ ᵿ

ᾼᴕ ȴ  

( 2)    ֮ ֪ϢЀ ⇔ ȲѹẔ֮ϯѬ ắẞᾎ҆’ ȲϷБ

ὑ֮ ╟ ᵿᾼᴕ ȴ  

 

ᾼ ϚȳϡȳϮ ᾼ 6 ȲṼ ⁄Ȳד40

Ӣּפ 5,048 tHMᾼӣ І (TPC, 2011, c4p2)(ү еҨ

ד2017 ᴷ ὨⱢ 4,913 tHM)ȷ֯ױᾭᾓϯȲ1 ËÍᾼỵ Ȳ

ᵛҠẁ ṷӣ І ( TPC, 2010, 3-6)ȴ Є ц

  ῧ ỵ ∟Ȳ ֮ ῧ ỵ֮ῶҏ Ьפּצ 150 ËÍѿ

ϱȲҠẁ ᴷ╥ᵡẓ ∂ ֮ ╟ᾼ֮ ԈȴӐ иᵑ

Ӑ ц ῧ ỵ Ȳ Ẕ֮ ȳѬѝȳѬѝ֮ о ȳ

ȳỵӰ ἤ ṅשׁ Ὠȴ  

 

3.3.2.1. Ӑ ῧ ỵ  

Ӑ Б῀ῧ ỵ иӁὑ ὧ (  3-2)Ȳ Ϡ ὧЄ

ῧ ỵ ҵȲѻ Ҕᵶ 6Єῧ ỵ ȲӦҖᴖиᵑ╥ Ѝȳố

Ṗȳ Ҕ׆Ѝȳếӂȳ ỳȳ ỵ Ȳ H ȴ  

H ֯ ֮ ϱȲᴯὑЄ ỵ в (  3-1-( b)П

TCMB)ȲẔ֮ о ὑ Ӑ ֮ оᾼϚ Ԍ ( 3.1.2

ц 3.1.3 Ὑ )ȴH ᾼד ֮ ἤȲ Ὑֽϯ ( ᶾ ќ

ᵫ ( 1)Ȳ c3.3.2.1)ȸ  

( 1)  ֮ оȸ  

( a)  Эᴯὑ ὧ ᾼῧ ỵ ȲҠ ᴞὑМ Є ὧᾼ

 ѭכ ◕ (  3-7-( a) -( 1))ȸ  

( i)   Ѧ∟Ȳ֪М ᾼ פּ) 38 MaBPᴟ 15 

MaBP )Ȳᴖṿ  ѭכ ◕ᾼ Ԍῧ ỵ

֣ὧ ȴ  
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( i i)  М Ѧ ∟Ȳ ∟ẃ √ ὰ ПᴫҖ֣

Ȳṿ Ӑ֣ὧ ᾼῧ ỵ Ȳ ┴ ᴟ

Эᴯ (  3-7-( a) -( 3)  & ( 4))ȴ  

(b)  Ȳῧ ỵ ԛ⇔ҏ ὑ ЭМҶЍ ὧ ᾼЄ

 ỵ ֮ МȲѹ иỵ Ὑצ ᾼ ᶮ ᵂ

ӣȷ ῧ ỵ ҵȲЄ ỵ ѻ ҔᵶѱỵцЄ

ỵ (  3-2-(c) )ȴ  

( c)  H ᾼῧ ỵ ȲЄֵБᴯὑWEPὧ Ἠ ῺWEP(  3-1)Ȳ

ӼᵛȲ֯ӑẃᴍ ẃᾼ ѐ⇔Ȳ ẓצ═ ḛ ᾼ ȴ 

( 2)  ֮ϯỵ ц иӁȸ  

Ӧ ᾼῈМ 3 Ὠ (  3-22) ӱ (Tong, 2015, 

abstract)ȸ  

( a)  Ѝỵ Ȳ⁴⇔ּפЮὑ 2 kmᴟ3 km ȴ  

( b)  Ҕ׆Ѝỵ иכҖẒ ᾭỵ ȸ  

( i )  Җ ỵ ЄȲ⁴⇔ּפЮὑ 2 kmᴟ 3 km ȴ  

( i i )   ỵ ЊȲᴷ ⁴⇔Њὑ 1 kmȴ  

( i i i )  ҖẒỵ ֯ᴫ ֥Ẇȴ  

( c)  ố Ṗỵ Ҡ ЊἨ῏⁴⇔ЛЄȲ╝ ᾎӦ ϩ ϱ

ᾼ έȴ  

(d)  ếӂỵ Ẕὧ ᾼ ỳỵ (  3-22-( d)ПHц

Kỵ )ȲצҠ ד ( ᶈЄ ỵ )ȲẔ᾿ פּ 14 

kmȲѹ֣צὧ ᾼ Ȳ Є⁴⇔ᴷ פּ 4 kmᴟ 6 

km(  3-22-( f ))ȸ  

( i)  ỵ Мїᵧ   Ȳ Ь’צᶙ

ῧ ỵ (  3-23-( b)  & ( c))ȴ  

( i i)  ỵ ᶈᾼЄ ỵᵧᶝ иӁȲ⁴⇔ּפ 2 kmᴟ 4 km

(  3-22-( f ))ȴ  

( i i i)  ỵ ᴫ ꜜ ᵧҖҖὧɇᴫṛ֣Ȳ֣Ἃᴼ

+қ ϱ Ȳᵀ֣Җ ếӂ ≡צ∟ ֣ὧҖᾼ
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ᶮȲҠ ắҖ ( ᾼ  צ (  3-22-

( d))ȴ  

(e)  ỵ ᾼ⁴⇔ּפЮὑ 1 kmᴟ2 km ȲẔὧ ᾼ ỳỵ

ЊȲ⁴⇔ᴷ Юὑפּ 0.5 kmᴟ1 km ȴ  

( 3)  ḛ ἤȸ  

› ὑH   ֮ оᾼ ȲБ ὙH ᾼῧ ỵ ֪Є

ֵБᴯὑWEPὧ Ἠ ῺWEP(  3-1)ȲӼᵛȲ֯ӑẃᴍ ד

ѐ⇔вȲ ẓצ═ ḛ ᾼ ȴҫҵȲ  

(a)  ӦϾד ѐ⇔ᾈ ֮ᶮׁשṅ Ὠ (  3-18-( b) ) ӱȲ

ὧ ᾼὋс ᵂӣȲᵧ Ӧ֣ҖȲ Њᾼ Ȳ֯

H вᾼᾈЎБ Ὑ ᾼὋс ᵂӣȴᴟὑȲ ὧ ᾼ

֮ᶮׁשṅ Ὠ (  3-18-(c) ) ӱȲ Ỵᾼ ֮ᶮ

Ȳᵀ֯H Җ ỴȲ⁄ ֥ᾼ ֮ᶮҠẁׁשṅȲ

ҠἋᴼ H ᾼҖ ỴȲБ ὑḛ ȴ  

( b)  Ӧ ԓ ứ Ѭ ц GPS ӱ (  

3-17-( a)  & ( b))ȲH ֮ ֯ ҟ ϫד ȲẓצὙ ḛ

ᾼ ȴҫҵȲ H ứ Ѭ цGPS Ὠ

(  3-17-( d))Ӽ ӱȲH ῧ ỵ Ὑצ ḛ ᾼ ȴ  

( 4)  ֮ ἤȸ  

Ӧ2011דᴟ2015ד ֯H ᾼ֮ (Ԛ15 Ȳ֮

-Юὑ0ᴟ6 )Ȳ ѿϯ ȸ   

( a)   3-24ⱢH ᾼ ҶиӁ Ȳẓצѿϯ ȸ  

( i)  ҶиӁ ѿῧ ỵ ⱢꜜȲиⱢὧᴫẒ (  

3-24-( a) -( 1) )ȴ  

( i i)  ѻ иӁὑῧ ỵ ϯѠȳЄ ỵ вȲцЄ ỵ

ῧ ỵ ᾼ ϱ (  3-24-( b) -( 1)  & (2)) ȴ  

( i i i)  ῧ ỵ вᾼ иӁ юȲѹ֮ ֵᵅὑ 3Ȳ

и ᴿѾѻ иӁὑ ứ (  3-24-( b) -( 1)  & 

(2)) Ȳ ҿ ỵ ᷾ ᴟ֮ῶⱢếӂỵ ȲҢ

Ɫ ỳỵ (  3-24-( a) -( 1))ȴ  
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( b)  ӦЛ֝ ᾼ ⇔иӁ (  3-24-( a) -( 2))Ȳ H ῧ

ỵ ҏ (  3-2) ȲҠ ѿϯ ȸ  

( i )  Ѝц Ҕ׆Ѝ ῧ ỵ ᾼ ד⇔ ᵅȴ  

( i i )  ֯ếӂỵ вȲ֮ϯ 5 km ( -5 km)ѿϱᾼ

ד⇔ ᵅȲ › ῈМ ỵ ⇔Ϛ (  

3-22-( f ))ȴ  

( i i i)  ֯ếӂỵ вȲ ѻ иӁὑ֮ϯ 6 km ( -6 

km)ᴟ֮ϯ17 km ( -17 km) Ȳׁשᵒắ ϩ МἨ

᷉ Ἤ ȴ  

( c)  -ЄὑςȢυП֮ ṶԈ ᾼ ạ Ὠ ( Li et  

al., 2015, c4p21 & p22) ӱȸ  

( i )  ֮иӁὑῧ ỵ Ẕ ỵ (Ҕ╗ѱỵȳЄ

ỵ )ᾼ ȲцẔ ỵв ȴ  

( i i )  ῧ ỵ ὑ֮ ᵅᾼ Ȳѹ ạ ӱ

⇔Њὑ10 kmᾼ֮ ȲЄֵⱢ ᾼӔה₤ Ἤі

ᾼ֮ Ȳ҅ῶῧ ỵ ὑ ḛ ᾼ ȴ  

( 5)  ֯ѻ Ѭ ᾼиӁȸ  

Џ Ṇ ҷ   ᾼғ Ȳѻ Ѭ ╥ ֯

֮ ᾼѻ ȲẔ֮֯ῶϯᾼиӁ ἤ ▲Ȳ╥ӣ І

ṅשׁ ᾼᶾ ȴ ῧḂ◕ Џ ᾼ

МЧ Ȳ╥H ᴩМᾼеԚӻ Џ (  3-23)Ȳ⌂ ᵂⱢ

ѻ Ѭ ᾼׁשṅ Ἤȸ  

(a) ῴȲד2015  МЧ Ể Ȳ ᴩЄ֮

ῈМ ϩ ᾼϮ Ȳ ỵ  

₤Ȳṳ ѿׁשᵒỵ ꜜ ѻ Ѭ иӁ (  3-23-

( g))ȴ  

( b)  МЧ ┤Џ ὑ Ἁד2015 (2015/11) ῧ ỵ Є

ỵꜜ цᵶѬ Ȳ › Ṷ›ᾼ ᴷᴯ Ȳ פּ

ϫеѐȲ ὨЄ ד ȷ ӱ ֥ ϩц֮   3 Ȳ

Ҡצ ᴷ֮ϯỵ цѻ Ѭ ᾼиӁȴ  
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3.3.2.2. ῧ ỵ  

ᴫ ῧ ỵ ӦҖᴖȲѻ иӁὑ ȳ ц  

(  3-1-b)ȲᶁᴯὑЄ ὧ֮ ᾼӂ -ὧЍ в (  3-3-

( a))Ȳẓצ ᴿᾼ֮ о (  3-3-(c) )Ȳц ṓᾼ ἤỵ

(  3-3-( b))ȴѿ  ֮ ⱢẂȲד ֮ ἤ Ὑֽϯȸ  

( 1)  ֮ ҭ ( ṓᶾ ќ ᵫ ( 1)Ȳ ԈAȲ c3.2.2)ȸ  

( a)  Ӧὑ  - (Changle-Nanao Deep Fault Zone, 

China, CNFZ;  3-1-( a))ᾼҿ й♄ Ȳ(MaBP 122פּ)

ṿ    Мϯ ֮ Ȳᶶ Ὃсᴟ֮ Ȳ֝ פּ֯ 24 

kmᴟ6 km Ӣ֝ –Ϥ♄ (Lin et  al. , 2011b, p26)Ȳ

ᶮכѿῧ ѱ ỵц ֥ỵȳ  ỵ ѱ ỵȳṔ ỵ

ȳ ֥ỵ ῧ ỵȲѿцỵ –Ϥᴟῧ ѱ ỵ Ɫѻ

ᾼ ї ỵ (metamorphic core complex) (Lin et al., 

2011b, p29)ȴ  

( b) MaBPᴟ80 MaBP 90פּ  (  3-3-(c) -( 4))Ȳ ᾛ ӢᾼЄ

ᵂӣȲ═ ỵӰ Ȳ֯ ṸЄ ὧ כ

Є ȷ֮֯ױ ϯȲ   Ởѿ ứ֮

Ȳ Ὃс (Lin et al., 2011b, p30)ȴ  

( c) MaBPᴟ76 MaBP 92פּ  ( Lee, 1994, p152)Ȳ֯

ᾼᵐ ᶮכ МȲᴴӢЄ П ỵ ᾼ–Ϥ♄

ȲẔᴯ Є ⱢN30 ĒȳῺѾ₣᾿ (  3-3-( b) )Ȳᶁ ὑ

Ȳ ӱױ Б ᴟ֮ (15 kmᴟ 6 

km; Lin et al. , 2011b, p23)ȴ  

( d) MaBPᴟ58 MaBPП 76פּ  Ȳ   ᾼыύЍ (ṛ֣ /

ṔּפⱢ N64 Ē/70 N̄) Ӣ♄ (Lin et al .,  

2012c, c4p31 & p75)ȴ  

( e)  Ӣ҅נ (  3-3-(c) -( 5) )  ֮ Ь ὑЍ֮Ȳ ᾘ

֮ ӢЛ ֥ ḛ ȷ Бҏ ֮ῶȲ

Є ὧᾼҡϟ ᴂᾈ ☼    ᴫ Ȳ Ởצᾈ☼ḛ
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ᾬᾼ Ȳṳ о Ɫכ ᵶ Ё ᾼḛ ȲЛ ֥

֮ ֯ῧ ỵ Ἠῧ ѱ ỵ ϱ (Lin et al. , 2011b, 

p30)ȴ  

( f )  М ѷנ Ȳԓ(MaBP 15פּ) Ѭ ϱс Ȳ  

Ϛ⇔ҳ Ȳṿ ᾈ☼ (ҡϟ ᴂ ) ᾎԛ☼    ᴖМ

ᾈ☼ḛ (Lin et  al. , 2011b, p30)ȴ  

( g)  М ѷ Ȳ(MaBP 10פּ) Ѭ Ȳ   ᾼМ ѷӝύ

ỵ☼ѿ ד ȲᶮכὙ ᾼ▀ᾭ Ȳӝύỵ☼Л

֥֮ ֯ḛ Пϱȴױ Ѭ ᾼҡ ӂ

үȲᴟЭЬ ὑ Ȳ ӱ 10 MaBPᴟЭȲױ ֮ Ὑ

ὋсἨḛ ȴ ṕПȲ   ᴞּפ 10 MaBP ỞᴟЭȲᵛ

ⱢϚ ứᾼ֮ ( Lin et  al. , 2011b, p30)ȴ  

( 2)  ₤ ᶧ ( ᶾ ќ ᵫ ( 1)Ȳ ԈAȲ c3.4.1)ȸ  

֯ ₤Ѡ ȲṼẔᶮכ ᶧҠиⱢ ἤ й ȳ ῧ ỵ

ц ỵ ȳᵐ ȳ ỵ ȳ Ȳѿц֮ῶ ȴ 

( a)  ἤ й ȸ  

( i )  ắẞ  - ♄ ᾼ Ȳ ыύЍῧ

ѱ ỵ Ể ȲצὧҖ֣цᴫҖ֣Ẓ ἤ й ȴ 

( i i)  ắ й♄ ȲᶮכМᴟ ȳѱ Ṏṏֻᾼѱ

ỵцṔ ỵ Ȳפּ҅דⱢ 129 MaBP (Lin et al.,  2011b, 

p32)ȷ֝ױ –Ϥ ᾼ҅דȲӼҠ҅ῶױ й ♄

ᾼ҅דȴ  

( i i i)  ῧ ỵ ỵ Ȳὑ 100 MaBPҿҢȲ–Ϥױ

й Ȳ ӱױ й ᾼ й♄ MaBP 100פּ֯ ȲБ

Ѧ♄ ȴ  

( b)  ῧ ỵ ц ỵ –Ϥ ȸ  

ῧ ỵ ц ỵ ᾼỵ Ȳֵ ἤ –Ϥṳ

ᶶ ᵐכỵ Ȳ ӱ–Ϥ Ȳ–ᴯ(MaBP 100פּ) ד⇔

ȲѹБ ὑ ₤Є֮ ȴ ṷỵ –Ϥ Ȳ

ṳѿ ד ỵ ֥Ȳ֪ױЛ Ɫѻכ Ѭ ȴ  
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( c)  ᵐ ȸ  

ỵᾼᵐ ֵᴴӢ֯ ῧ ỵ Ἠ ỵ  ῺȲ

Ɫ ỵ֪ỵ ᶶ ᵐן Ἤ Ӣᾼ ȴױ Ṏὑ

ỵ ⇔ᵐẞּפ 300 ˘ѿϯ ( ӕ / ᾎП⅔׀

⇔ )ᴟ 200 ˘ѿϯ (  Ӱ / ᾎц Ӱ ᾎП

׀⅔ ⇔ ) Ȳ ỵ ԓỵ ᾎȲҒϱῧ ỵцῧ

ѱ ỵᾼ ӕц  Ӱ ᾎȳ ᴊӰ ᾎ Ὅ ἤ

ứדᾎ ӱȲᵐ ᶮכὑ 95 MaBPѿ∟ ( Lin et al. , 

2011b, p32)ȴ  

( d)  ỵ –Ϥ ȸ  

( i )  ỵ Є Җὧ֣ ἤ –Ϥ (92  MaBPᴟ 76 

MaBP )(Lee, 1994, p152)Ȳױ ӼֵⱢ ỵ

ᾼᵐ ȴ  ỵ ѿ ϫеиᴟ еѐ Ȳ Ṕ

⇔ѹṛ֣ѻ ⱢN30 ĒȲכ –Ϥ ȴ  

( i i )  ỵ ᶶ ᵐᴟ 200 ˘ѿϯȲ֪ᶶ ᵐᴖ Ṏ

ֵỵ в Њѹ ἤЛṾᾼᵐ Ȳѹ ỵᾼ

ᵐ ἒױЛד ȴ  

( e)  ȸ  

( i )  ыύЍ Ɫ ẓ҅ῶἤᾼҖὧ֣Ӕ Ȳᴯ Ɫפּ

N64 Ē/70 N̄Ȳ ⇔ᴟю150 mȴ  

( i i)  Ӧὑ Ԍ ỵ ắ ᶮכ Ȳ֪ױҠ

῀ ♄ Ȳ Ӣ֯ ỵ –Ϥ♄ (92  MaBPᴟ

76 MaBP )(Lee, 1994, p152)П∟ȴ  

( i i i)  Ẓ ᾼ Ȳ҅ד ӱ Ӫ ᾼᵐנּ

ҏ Ὑ Ȳᵀ֯ Ӣ҅ѿ∟ṳ ᵑȲ ӱыύ

Ѝ ♄ ֯ 76 MaBPᴟ 58 MaBPП ( Lin et al. , 

2012c, c4p75)ȴ  

( f )  ȸ  
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ỵ Ὼ֮ῶ Ȳ֪ оц ᵂӣᶮכᾼ ȲֵⱢ

∟ ПᵅṔ⇔ Ȳṳӂᴩ֮ῶ Ṏȴ Ἤᶮכᾼ

о ỵ Ȳ╥   ѻ ᵶѬ ȴ  

( 3)  ϩ оҭȸ  

ỵ –Ϥ ᾼᴯ ȲҠч╣ Њѻ ϩᾼѠ֣Ȳ ϩ

ц ד Ȳ֪ױҠᵓӣЛ֝–Ϥ ◕ᾼỵ Ȳ ∂

  ֮ ᾼ ϩ оҭ ( Chen, 2015, abstract)ȸ  

(a)  ֝ Ѝ ◕Пỵ –Ϥ (Ṕ ỵ ỵ Ȳ–Ϥפּ҅ד

130 MaBPᴟ110 MaBP)ȲѿᵅṔ⇔–ϤⱢѻȲᵧ ὧᴫѠ֣ȳ

ᾼ ϩ ȴ  

(b)  ∟ Ѝ Пỵ –Ϥ ( ỵ ỵ Ȳ–Ϥפּ҅ד

110 MaBPᴟ100 MaBP)ҠиⱢ2 ȸ  

( i )  › ὑṛ֣ ϩ ȲѬӂ Є Ѡ֣ⱢᴫҖ

֣ȴ  

( i i )  ∟ ⱢӔ ϩ ȲѬӂ Є Ѡ֣Ɫὧᴫ֣ȴ  

(c)   Ѝ Пỵ –Ϥ ( ỵ Ȳ–Ϥפּ҅ד 92 MaBPᴟ

76 MaBP)(Lee, 1994, p152)Ȳѿ ṔὧҖ֣–ϤȲ ϩ

⁄╥Ӕ ϩ ȲѬӂ Є Ѡ֣ⱢὧҖ֣ȴ  

 

   ὧ ҏ Єצ ᾼῧ ỵ Ȳ K Ȳӣѿ ᵿ

ѐ⇔ᾼ ▲ᶾ Ȳ∂Ӵ ▲ ᴷѻ Ѭ ᾼᶾ ☼ ȷἬ ҏᾼ

ד ὨȲӼҠẁ  ֮ ֮ϯѬ ṅṿӣȸשׁ  

(1)  ֯ ᴟד1999 ד2010 Ȳ֯ K ᴩϚṆԝᾼᶾ Џᵂ  

(Lin et  al .,  2012c)Ȳ ᶙ֮כῶ֮ ▲ȳỵӰứד ἤи

έȳ500 ֮ῶ / ϩ ȳ16 km֮   ȳ3000 m (6

э )֮ ȳ֮ᾬ / Ѭѝ / ֮о / ỵϩ эвה֢ ᵂ Ȳ

֥ἤᾼ έȲ∂ K ῴḔ֮ Ἐ ה (  3-25)Ȳӣѿ

ṳ ѻ Ѭ ▲ ᴷᾼᶾ ☼ (  3-5-( b))ȴ  

( 2)  K ד ὨȲὑכṅשׁ ד2015 ȲѿSNFD2017 ᵫ 4

( Џ )ц 5 (ׄԓ ᴷ )П ᾼ ḖṔ⇔Ȳ
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ɦSNFD2017כ ᴕ Ẃῶϡȸ֮ Ἐ цה ἤ ɧȲ

ѿ Ὑ Бẓ ֮ ἤ ▲ έ ϩȴ

SNFD2017 ᴕ Ẃῶϡᾼ∂ цד Ȳ ᴕᶾ

ќ ᵫ ( 1)Ȳ ԈAȴ  

( 3) דצ  ᾎ Ȳᴕ K ᾼ ϢЀ ⇔Ȳѿц֮ϯ

Ѭ ֪ ȲK Б ֮֯ ╟ ᵿᾼᴕ

(2013/08/29 Ȳ  ѡ )ȴ  

 

3.3.3. Ѭѝ֮  

֮֯ ╟ᾼׄԓ ἘМȲ֮ϯѬᾼ☼ ἤȲ╥

֮֯ иӁᾼѻ ֪Іȴ ᴖȲ ֮ϯѬᾼ☼

ἤȲЛ֮֝ ȳЛ֝ ⇔ᶁצẔ ᾼ ἤȲѹ Ѭѝ֮

ѽȴ֪ױȲ֮֯ ╟ ᵿ֮ ӑứП›Ȳѻ їϩ М

ὑ Ѭѝ ἤ ▲ έᶾ ᾼ Ȳѿ֪ ᵿ ▲ ◕

Ѭѝ֮ ἤᾼ ḖȲᴖ ∂ ֮ ӕỵ

Ὲ иӁᾼ֮ ἤ Ẕ Ἐ Ȳ╥Ϡה Ѭѝ֮ ἤᾼ

ԉ ȴ  

ᴖṕȲ Ӑ ὧ цᴫ ῧ ỵ Ȳ ṅשׁצ Ɫ

Ṇҏ֝ (  3-7-( a))ȲѹὑדῺ҅דᶮכ ( ỵ ᴔ )ȲᵀἬ

ᾼ֮ Ὑצ⁄ Л֝ȸ  

( 1)  Ӑ ῧ ỵ ᴯὑЄ ◦֮ ПЄ

ỵ в (  3-3-( a)ПTCMB)Ȳ ὑ ḛ ᾼ

ᶮ М (  3-18-( b))ȸ  

(a)  Ӑ ῧ ỵ Ȳ Э֮ῶҏ иӁ− ȲӦ 2,000 m

ᾼЍ ᴟ ᶁצ (  3-2)Ȳ֮ᶮ – ( ӂ

) ЄȲᵾ ה ֮ ₤П֮ ╟

⇔ m 500פּ) )вᾼ֮ϯѬ☼ Ȳ ắ֮ᶮц

Ȳ Ӑϱȸ  

( i )  ӦϱἏϯכȲѬ☼ Ӧ֮ῶ Ȳѿ Ѭ ᾼ ᾭ

₤ М∟ȲἏ Ѡ֣☼ ȴ  
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( i i )  Ӧ ☼Ȳ֮ϯѬכ ắ֮ (Ẃֽ ȳỵ ӻ

ꜜ ) Ȳ֮ϯѬҠ ѿ◙ѬἨ ☼ (seepage)Ѡה ☼

ҏὑ֮ῶȲ╝ ֮ Ҡ ֯ ֮ ᾼᵅѬϩ

⇔֮ ȴ  

(b)  Ӑ ῧ ỵ иỵ ẓצḛ (  3-17ц  

3-18-( b))Ȳ  ѐ⇔ᾼ Ѭ (  3-19-(c)  & (d)) Ȳ

ᵾ ה ֮ ₤П֮ ╟ ⇔

m 500פּ) )ᾼѬѝ֮ о ᾼ ד ᵅȴ  

( 2)  ᴫ ῧ ỵ ᴯὑ Є ֮ Пӂ -ὧЍ

в (  3-3-( a)ПPDMB)ȲБ Э ֮ ᾼ ᶮ ›

(  3-1-(c) -j)ȸ  

( a)  ᴫ ῧ ỵ ЭᶁⱢЊ ֮ᶮȲҳ Ȳ ᶁד

צ (Њὑ300 m)Ȳᵾ ה ֮ ₤П֮

╟ ⇔ m 500פּ) )вᾼ֮ϯѬ☼ Ȳ ắЊ

֮ᶮ Ȳ Ӑϱȸ  

( i )  ӦϱἏϯכȲѬ☼ Ӧ֮ῶ Ȳѿ ᾭἏ

Ѡ֣☼ ȴ  

( i i)  Ӧ Ȳắ֮ϯѬכ Ѭ ⇔ᾼ Ȳ֮ϯѬ☼

ᵧ ᾭᾼиӁ₤ ȴ  

ᴖȲ ҏ ὑᴫ ῧ ỵ ᾼ ἤỵ (  3-3-

( b))Ȳ ֮ϯѬ☼ ᾼ иӁȴ  

(b) ᴫ ᾼỵ ἤЛЄȲᵀ֯ϯϚԜ Ȳ

Ѭ Ҡ ѩ ֯ᵅּפ 120 mȲᴖ Ɫв Ḙ (  

3-19-(c) )Ȳ ⇔ᾼѬѝ֮ цо צ

ȴ  

 

Ữӑ ứ֮ ╟ᾼ ᵿȲӼӑ ԉᴶ ứ֮

Ȳ ᴩṆ оᾼ ֮ ▲ ᴷȷצ ὑױȲ ῧ ỵ ᾼ

иӁ ἤȲ∟ ֢ ѿӐ ῧ ỵ ᾼЍ Ȳц ῧ
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ỵ ᾼ Ȳиᵑ Ὑᵾ ה ֮ ₤П֮

╟Ҡ ᾼѬѝ֮ ἤцо ȴ  

 

3.3.3.1. Ӑ ῧ ỵ  

Ӑ ῧ ỵ ѻ ᴯὑ ὧ ПЄ ỵ в (  

3-1ПTCMB)Ȳѻ ῧ ỵ Ἤ ᾼ Ȳ H (  3-2)ȲẔѬ

ѝ֮ ἤѻ ắ ạὑ֮ᶮȳỵ ȳ ꜜȳ ἤȲ

ѿц ᾼḛ ȴH ᾼѬѝ֮ ἤȲ Ὑֽϯȸ  

(1)  ֮ϯѬ☼֣ȸ  

(a)  H Ἤ֯ ȲᶁⱢᴫ Ѝȳὧ Ȳ֮ᶮ оЄȲ

Ҡ ֮ϯѬ☼֣Ȳѻ Ӧᴫ֣ὧȴ  

(b)  H Җ◕ᾼῧ ỵ ѻ ѱỵἬҔ Ȳᴖ◕ᾼῧ ỵ

ѻ ⁄ Є ỵἬҔ ȸ  

( i )  H ṷỵצ ᾼ Ȳ Ӣ҅ד ϵȲ –Ϥ₤ᾼ

(ᶾ ќ ᵫ (1)Ȳ  3-119-(d))ȲἨ ἤᾭ ϯᾼ

(ᶾ ќ ᵫ (1)Ȳ  3-119-(e))ȴChen et al 

(2016b, p25) ֵԌׁשṅכὨ (Chu, 1981; Yui and 

Jeng, 1990; Wintsch et al.,  2011)Ȳ Ὑы Җ

Ӫ נּ (86 -90ᴍ ‹ד )ᾼ ᵂӣȲ Ɫױ ᾼѱ

ỵ ắẞ ῧ ỵ ϩ Ȳṿ –Ϥ ỵ (ѱ

ỵ ) Ӣ ᵂӣȲẔ ⇔ Ɫּפ 525-700ïCц

3-5 kbarȲױ Ԉṿ–Ϥỵ ỵᵧ

ȲѹЛ ᶮכ ἤ֮ ȷҫ Ҕ׆Ѝ ֮ ▲

ѱ ӱ (ᶾ ќ ᵫ (1)Ȳ  3-119-(d))Ȳױ –Ϥ

ӭ›Ь Ȳ╝ Лὔᶮכѻ ᾼ

Ѭ ȴ  

( i i)  ῧ ỵ ⇔ѩѱỵцЄ ỵ Ȳ֪ױȲҠ ֯ῧ

ỵ ѱỵᾼ ἤ (ᶾ ќ ᵫ (1)Ȳ  3-

119-(c))ȲἨῧ ỵ Є ỵᾼ ( ҳּנѿẃ )
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(ᶾ ќ ᵫ (1)Ȳ  3-119-(a)&(b)) ȲצҠ Ɫכ

H ᾼѻ Ѭ ȴ  

(c)  H ᾼ (fracture) иӁ ἤȲҔᵶῧ ỵ ȳЄ ỵцѱ

ỵȲᶁẓצ צ╠ (fol iation) ᾼ ἤȴ ᴖṕȲ

H ᾼ иӁ ἤѩ ῧ ỵ Ȳẓצ ᾼ и

ӁȲѻ ╥ὧᴫ֣ᴟҖὧ֣ᾼ Ȳ ẔҖ֣ᾼ

ϩ צ ( ṓ 3.3.6.1.3 )ȴ  

(2)  ỵ Ѭ ȸ  

(a)  H Җ◕ᾼῧ ỵ ѻ ѱỵἬҔ ȷѱỵӐṝẓ Ἠ

ἤȲѹӐ ѱỵ Ѡ֣Є ӂᴩῧ ỵ ѱỵП

ꜜѠ֣Ȳ╝ѱỵМᾼ֮ϯѬ☼Ѡ֣Ҡ Ẕ Ἠ

ӂᴩȴ  

(b)  H ◕ᾼῧ ỵ ѻ Є ỵἬҔ ȷЄ ỵ֪ ѾЛ

ẓ Ȳ ϷЛ ȲѹH Є ỵֵ Ȳщ

Ѭ (meteroric water) ᾼϤ ὔȲᴖ֮ϯѬ☼֣ṳ ứ

Ѡ֣ἤȴᵀH ◕ᾼῧ ỵ Ȳ֪Б Є ỵҔ ᴍ

Ȳῧד ỵ ὔ Ӣ ᾼḛ / ҉ Ȳ ᴖ 

(  3-29-(c) & ( d))ȴ  

( i)  Ӑ ὧ ῧ ỵ ᾼѻ ỵⱢЄ ỵцѱỵȴẔ

МȲЄ ỵᾼѻכиⱢ Ȳ ế І Ѭ

ᾼpH Ȳẓצ Ṿᾼ ϩȲ╝Ҡ ֮ῶѬӼἨ֮

ϯѬᾼ pH −Њȷѱỵ֪ ᵶϡ ᾬ

(Chen, 1998, p226 & p235)Ȳ╝ẓצ ᵅ֮ϯѬ о

ᴯ (Eh)ᾼ ϩȴϱ Ӵ ꞋҠӦ ֮ Ὠ

ᴸ ȲẂֽȸếӂ Ѭ ֮ (EPA, 2014) ӱȲ

ếӂ ד5֯ דᴟ2010ד2006) ) ȲẔӂᶁ pH פּ

═֯8.2ᴟ8.3П (ֽ 3-130-(e))ȴױҵȲӦ֮ э

(HCBH01, 603 m)ᾼἼѬ♃Уּנ (  3-132)ȲӼ ӱ

Ѭ ᾼӂᶁ pH Ɫ8.3ȴפּ  
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( ii)  Ӑ ῧ ỵ Ể ѻ ⱢЄ ỵ (ѻכиⱢ )ἬҔ

Ȳ ᵶὅὕᾼѬἨ֮ῶѬ ϤЄ ỵȲ

(ὅὥὅὕ)Ȳᶮכ І (ὅὥ ) І (ὌὅὕȲ

Ẕч ϯȸֽה  

ὅὥὅὕὌὕ ὅὕᵾὅὥ ςὌὅὕ 

 

чױ ⱢҠ Ȳ ч ᴩẞϚứ ⇔ȲѬМᾼὅὕ Іᾭ

ᾼὅὥếὌὅὕ ẞ ӂ Ȳ ᾼ ὑẔ

ḛ ȷױ ᾼ֮ϯѬѬ ếᾭ Ȳ֪ױȲ

֯☼Ϥῧ ỵ ∟Ȳὔ֪ϡ о ҷἨᵶ юȲ

ϱ ч ֣ҿ ᴩȲ ᴖṿ ḛ ȳ҉ ὑῧ ỵ ᾼ

Мȴ  

(3)  ֮ϯѬẃ ȸ  

H ֮ϯѬẃ ѻ ⱢщѬȴH ᾼᴫ ꜜȲѿ Ѝ Ɫ

(  3-1-(c) -l)ȲӼᵛ Ѝ ѿᴫᾼ֮ᶮ оȲ Б

H ᾼѬѝ֮ ȷϱ ꜜ Ҡᴕ ᵂⱢH ᾼиѬ ȴ  

( 4)  Ѭϩ ἤȸ  

H ֵЏ ᵓӣᵨ (Lugeon test)Ἤ ᾼѬϩ

… (  3-26-( a))Ȳ ӱȸ  

(a)  Є ỵПѬϩ … Ȳ ֮ ЮὑρȢφפּ ρπ m/s

ᴟψȢτ ρπ m/sȲӂᶁ ρȢτפּ ρπ m/sȴ  

(b)  ѱỵПѬϩ … Ȳ ֮ ЮὑρȢπפּ ρπ m/sᴟ

ψȢψ ρπ m/sȲӂᶁ ωȢσפּ ρπ m/sȴ  

(c)  ῧ ỵПѬϩ … Ȳ ֮ ЮὑρȢπפּ ρπ m/s

ᴟφȢτ ρπ m/sȲӂᶁ φȢυפּ ρπ m/sȴ  

(d) ỵ ᾼ֮ϯѬ☼ѻ Ӧ Ἤ ȴӦ  3-26-( a)

ᾼ ӱȲ֯ 600 m ⇔ вȲH ᾼѬϩ …

⇔ṳ Ὑ …Ȳׁשᵒ Ѭϩ ᾼ ⇔ᴯ Ȳ╥ᵡ

ᴯὑ ѩ צ ȷ ᴿᾼ ἤӼҏ ὑ ῧ ỵ

(  3-26-( b))ȴ  
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( 5)  ֮ϯѬ☼ ἤП Ẃȸ  

 3-27-( a)Ɫ H Ἤ έᾼ֮ϯỵ ц иӁȲ

ד֥ ȲἬ ᴩП֮ϯѬ☼ ἤᾼ Ẃ Ὠ (  

3-27-( a) -( 5) )Ȳ Ὑֽϯȸ  

( a)  ắạὑὧᴫẒ ᾼ Ȳᴫ Ѝȳὧ Ȳ֮ϯѬ

☼֣ѻ Ӧᴫ֣ὧȴ  

( b)  ֮ϯѬ☼ ắ (Ẃֽ ȳỵ ӻꜜ ) Ȳ Ԍ֮ ֮

ϯѬѿ◙ѬἨ ☼ (seepage)Ѡה ☼ҏὑ֮ῶȴ  

( c)  ὧ ֮ Ȳ֪ Ѭц֮ϯѬᾼ ⇔ Ȳ֯ ᾼ֮

МȲ ṷצ ᾼ ѬϤ– ȴ  

(d)  Ӑ Ὠ ẁϠ ֮ᶮ ȳ֮ϯ иӁȲцѬ

⇔ ֮ϯѬ☼ ᾼ ἤׁשṅȲṳ Ẃȴ  

 

3.3.3.2. ῧ ỵ  

ῧ ỵ ӦҖᴖȲѻ иӁὑ ȳ ц   (  3-1-

b)ȲᶁᴯὑЄ ὧ֮ ᾼӂ -ὧЍ в (  3-3-( a)П

PDMB)Ȳẓצ ᴿᾼ֮ о (  3-3-(c) )Ȳѿц ṓᾼ ἤỵ

(  3-3-( b))ȴ ȳ ц  ֮ ᾼ ᶁצ ȷ

ѿ   ЄȲ פּ 134 ËÍȲ֮ᶮ פּ 262 mȷЊ ЊȲ

ѻ ËÍȲ֮ᶮ 0.27פּ פּ 29 mȴ  

ῧ ỵ ᾼѬѝ֮ ἤȲѿ   ᾼ K ⱢẂȲ Ὑֽϯ

( ᶾ ќ ᵫ ( 1)Ȳ ԈAȲ c3.7)ȸ  

(1)  ֮ϯѬ☼֣ȸ  

( a) K ֮ Ἐ ה (  3-25-( b))ȲҠ῀ȸ  

( i)  Ϡ֮ᶮ ҵȲ֮ϯѬᾼ☼ ἤȲѻ ắ ὑ ȳ

ц ἤỵ ᾼᴯ ȴ  

( i i)  ц ⱢҠ ᾼѻ Ѭ Ȳᴖ ἤỵ ⱢҠ

ᾼ Ѭ Ȳ Ḃ Ẕ ἤᾼ☼֣ȴ  

(b)  ᶙ ỵ в ᾼ ȲӼ ֮ϯѬᾼ☼ ἤȸ 
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( i)  ỵ в ᾼ ȲӼ╥֮ϯѬᾼ☼ Ȳᵀ֪

ϱȲ ᾎ ḕ ᾼ֢ ᾬ ἤȲ֪ױ

ẔиӁц ἤȲѻ ᵗὑ Ȳ∂ ẓ

ἤᾼ ( Discrete Fracture Network, DFN)ȴ  

( i i)  ᾼ∂ӴȲӇ ứ вᾼ

(ֽэвȳ֮ῶȳ צ ᾼ )Ȳц ᶮиέ

(ֽ ╦ ᶮȳ / ϩ ᶮᾼиέ ) Ȳ ᴩ

ἤᾼ иέȲ∂ӴἬ ᾼ

(DFN recipe)Ȳӣѿ ỵ в ᾼ ἤȴ  

( i i i )  Ữӑḟứ֮ ╟ᾼ ᵿȲӼӑ ԉᴶ

ứ֮ ᴩṆ ἤᾼ ֮ ▲ ᴷȲ֪ױ ◕

ѿK צ ᾼ ▲ Ȳц / ϩ Ἤ П

ᶮ Ȳ∂ӴSNFD2017 ᴕ Ẃᾼ

ȲẁSNFD2017 ᵫ 4 ( Џ )ц 5 (ׄԓ

ᴷ )Ȳ ᴩẔ ᶾ ᾼ ȴK П

ᾼ ∂ Ȳ ᴕ SNFD2017 ᴕ Ẃῶ

ϡᾼ ὙѝԈ (ᶾ ќ ᵫ ( 1)Ȳ ԈAȲc3.9)ȷK П

Ẃ ṓ 3.3.5.2.3 ȴ  

( 2)   Ѭ ȸ  

( a)  ᴫ ῧ ỵ ( ȳ ц  ֮ )П Ȳ

ὑ92 MaBPᴟ76 MaBP (Lee, 1994, p152)Ȳ֯Ὃсцᵐ

 МȲᴴ Є ἤỵ ᾼ–Ϥ♄ (  3-3-( b))Ȳ

ἤỵ Ȳ ӑ ∟ ᾼ ♄ ἬйּזȲ⁄Ҡ Ɫ

ᾼ Ѭ ȴ  

( b)  ᶙ ᾼҽ⁴ỵ (ῧ ỵ ȳῧ ѱ ỵ ȳῧ ỵ ȳṔ

ỵ ȳ ỵ )Ӑṝ ѹ ⇔ᵅ ȲӼҠ

Ɫѻכ  Ѭ ȴ  

(c)  Ҡ ╥ѻ Ѭ Ȳᵀ Э ῧ ỵ ᾼ

♄ ἤ−ᵅȲЛϚứ Ɫѻכ Ѭ ȷѿ K ыύ

Ѝ ⱢẂȲּ58פ MaBPѿẃБ ♄ (Lin et  al. , 2012c, 
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c4p75)ȴ ϠҠ ֪ ᴖכⱢѻ Ѭ

ҵȲӼҠ ֪ ᾼЛ Ἠ ᾇᾼ֯׀ȲчᴖכⱢ 

Ѭ (Caine et al. , 1996, p1028; Ma et al., 2012, p462)ȴ  

( 3)  ֮ϯѬẃ ȸ  

( a)  Ӧ֮ϯѬ ֝ᴯ ᾼиέ ὨҠ῀ K ᾼ֮ϯѬȲѻ ẃ

ᴞὑщѬ (meteroric water)  ( Lin et al., 2010, c4p12)ȴ  

( b) דᴟ2010ד1999֯  ȲὑK ֪ᶾ Ἤậ П ֮ϯ

Ѭᾼ ⇔−ᵅ (  3-28-( a))Ȳѻ ╥֪ⱢK ᾼ −ЄȲ

ËÍȲ 82פּ эᾼᴯ ᶁᴯὑ МҶȲ╝ᴟ 500 m ⇔П

֮ϯѬ ⇔Ь−ᵅȲᵀ Ὼ Ȳ⁄֮ϯѬ ⇔ с

ȴҫҵȲӦὑ ȳ ֮ ᾼ ᶁѩ K ЊȲѹ

֪ ц ЊȲ ὔắẞỂ ѬἬ Ȳ╝֮ϯѬ ⇔

(  3-28-( a)ПW)ȴ  

(4)  Ѭϩ ἤȸ  

(a)  Ѭ ȸ  

( i )  K эв Ѭ (Њὑ500 m)ᾼѬϩ ἤȲ

ὑ ᴟד2002 ד2010 Ȳ эв ⅔ Ѭϩ

ẞᾼѬϩ … ȲּפЮὑρπ  m/sᴟρπ 

m/sП Ȳӂᶁ ⱢυȢπפּ ρπ m/s  (  3-26-( b) ) ( Lin 

et al ., 2012c, at3.4)ȴ  

( i i)  ᴟὑ K о (Њὑ 70 m)֮ϯᵶѬ ПѬϩ …

ȲּפЮὑυȢπ ρπ  m/s ᴟρȢυ ρπ  m/s ( Chiang 

and Yu, 2009, c4p1)ȴ  

( i i i)  Њ эв Ѭ (Њὑ100 m)ᾼѬϩ

ἤȲὑ1999דᴟ2000ד Ȳ эв ⅔ Ѭϩ

ẞᾼѬϩ … ȲּפЮὑψ ρπ m/sᴟ

φ ρπ  m/s  П Ȳӂᶁ Ɫψפּ ρπ m/s  ( Hu and 

Lin , 2000, c7p84, t7.21)ȴ  

(b)  ỵ ȸ  

Ѭ ἤ ᾼ ῧ ỵ ȸ  
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( i )  ⅍ỵ ᾼѬϩ Ὠ ӱȲ K ᶙ ỵ

ᾼѬϩ … ȲּפЮὑτȢρ ρπ  m/sᴟσȢφ

ρπ  m/sП ( Yang et al., 2007, c3p15)ȴ  

( i i )  K эвᾼ ⅔ Ѭϩ ( hydraulic pulse 

test) Ὠ ӱȲ ỵ ᾼѬϩ … ȲּפЮὑ

ρπ  m/sᴟρπ m/sП ( Lin et al ., 2013, c3p33)ȴ  

( 5)  ֮ϯѬ☼ ἤП Ẃȸ  

 3-27-( b)ⱢK ֮ϯѬ☼֣ц ⇔иӁП Ὠ Ẃ ȸ  

( a)  F1 (ᵛыύЍ ȲӐ Ẃ ẔⱢϚѻ Ѭ )ᾼ

֮ϯѬ☼ Ὠ ӱȸ  

( i )  ֮ϯѬ☼ ắ (  3-27-( b) -( 1))ȲӦ֮

☼֣ᵅ (  3-27-( b) -( 5) -( i )  & ( i i ) )ȴ  

( i i )  ֪֮ϯѬ Ѭ ⇔ᾼ Ȳ֮ϯѬ☼ ц ⇔ᾼ

иӁ Ȳᵧ ᾭᾼиӁ₤ (  3-27-( b) -( 5) -( i )  & 

( i i ) )ȴ  

( b)  Ӧ  3-27-(b)ПC-Cȭ ᾼ ὨҠ῀Ȳ ỵ Ɫ Ѭ

ȲẔиӁᴯ ֮ϯѬ☼ (  3-27-( b) -( 5) -

( iv ) )Ȳц ⇔ (  3-27-(b) -(5) -(i i i)) ᾼиӁȴ  

(c)  –Ϥה ▲ ὨׁשᵒȲK 11צ ѻ Ѭ

( F1ᴟF11)(Lin et al. , 2016, t2.2)ȲᵀF3ᴟF11֪Ữ

ѽ ᾼ э ц Ȳ╝  3-27-(b)П ὨȲ

ṳӑᴕ F3ᴟF11ᾼ ἤȲ ẁᵂⱢ ◕ᶾ Ḗ

П Ẃȴ  

 

3.3.4. Ѭѝ֮ о  

֮֯ ╟ᾼׄԓ ἘМȲ ӕỵᾼ ᴷȲ Ϡ ᴕ

ỵ П֮ ȳѬѝ֮ ἤ ԈҵȲẔ ⇔ᾼѬѝ

֮ о ἤȲḆ╥ḟứ╥ᵡ ֥ ᴩ ֮ ᾼ ȸ  

( 1)  ֥ ᾼѬѝ֮ о Ȳ…╓ẓ ᵅᾼ о ᴯ ( Eh)ȳ

Мᾼ ⇔ȳ ᾼ ϩȳ ᾼо ϩȲѿцҠ 
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═Џ Ṇ (ֽ ᾬ ȳ ֫ Ḋ )   ғ

ᾼо ( Metz et al., 2003, p266)ȴ  

(2) έשׁ  ᾼѬѝ֮ о ἤȲцẔҠ ᾼ о ạȲӣѿ

ᵒẔ֥שׁ ἤц  ứἤȲ╥֮ ╟ׄԓ ᴷᾼϚ

Џᵂ (JNC, 2000, c3p9)ȴ  

 

҅ῶἤᾼ ֮ Ѭ ц ᾼ ᾬ ╥Ȳכ ᴷѬѝ֮

о ֥ ἤᾼӇ Ӑ Ȳᴖ֮о ᶾ ╥ Ѭѝ֮ о

П  о ᾼӇ ϩȴ  

 

3.3.4.1. Ӑ ῧ ỵ  

H ᾼѬ ἤ (  3-28-(a)ПH)Ȳ Ὑֽϯ ( ᶾ ќ ᵫ

( 1)Ȳ c3.3.4.1.1)ȸ  

(1)  H ῧ ỵ ᾼѻ ỵⱢЄ ỵцѱỵ (  3-2-(c) )ȲẔМȸ  

( a)  Є ỵ ( marble)ᾼѻכиɀ ȲẔ ֮ϯѬᾼ pH Ȳẓ

צ ṾᾼpH ϩȴ  

( b)  ѱỵ֪ ᵶϡ ᾬ ( Chen, 1998, p226 & p235)Ȳ֪ױẓ

צ ᵅ֮ϯѬ о ᴯ (Eh)ᾼ ϩȴ  

(2)  H Җ◕ᾼῧ ỵ Ȳѻ ѱỵἬҔ (  3-2-(c) )Ȳ֪ױȲҠ

֯ῧ ỵ Ể ᾼ֮ϯѬ ȷᴖ◕ῧ ỵ Ȳѻ

Є ỵἬҔ (  3-2-(c) )Ȳ֪ױȲҠ Ẕ֮ϯѬ (яẔ╥pH

)ѻ ắ ὑ ᾼо ӂ Ṇ ȴ  

(3)  H ῧ ỵ ֪ẓצpH ϩ− ᾼ ỵ (Є ỵ )Ȳ֪ױȲҠ

Ẕ֮ῶѬц֮ϯѬᾼ pH −Њȸ  

( a)  ϱȲּפѿ pH8.2ⱢМї (  3-29-(f), (g) & (h) )Ȳϱϯ

оȴ  

( b)  ỵ ὔ Ӣ ᾼḛ / ҉ Ȳ ᴖ  (  

3-29-(b), (c) & (d) )ȴ  
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( 4)  Ӧ H ֮ῶѬᾼ  Ѭ (  3-29-(f) )Ȳѿц֮ э

(HCBH01, 603 m)ᾼἼѬ♃Уּנ ( Chen et al., 2012, c4p3)Ȳᶁ

ӱ Ѭ ᾼӂᶁ pH Ɫ8.3ȴפּ  

( 5)  H ◕ᾼ֮ῶѬ (CGS, 2013a, c3p44 & p47)Ȳц ֮ϯѬ

( CGS, 2013a, c3p45 & p48)(  100m)ᾼѬ Ὠ (  3-29-

(g) & (h) )ȲӼ ӱȸ  

( a)  ֮ῶѬᾼӂᶁ pH Ɫ8.3ȲEhפּ ӂᶁּפⱢ209 mVȴ  

( b)  ֮ϯѬ ( 100 m)ᾼӂᶁ pH Ɫפּ 8.1ȲEh ӂᶁּפⱢ

74mVȴ  

( c)  ֯ Ԍѱỵ֮ ȲҠ ֪֮ϯѬ☼ ἤ ЛṾȲѱỵᾼϡ

ᾬ ֮ϯѬᾼч  Ȳ כ ֮ϯѬ m 100פּ)

)ᾼEh ᵛҠᵅᴟ -118 mV ( CGS, 2013a, c3p44ɀp48)ȴ  

( 6)  H ֝ᴯ иέ Ὠ ӱȲ֮ϯѬᾼẃ Ȳѻ ẃᴞὑ

щѬ (CGS, 2013a, c3p67)ȴ  

 

H ῧ ỵᾼỵӰ ᾬ כ ἤ Ὑֽϯ ( ᶾ ќ ᵫ ( 1)Ȳ

c3.3.4.1.2)ȸ  

(1)  ỵӰ цỵד иέȸ  

ӦHCBH01֮ эậ ᾼỵїȲếӂῧ ỵ (  3-2-(c)П

Hỵ )ᾼỵἤѻ Ɫῧ ѱ ỵȳῧ ỵ ῧ ỵȴ  

(2)  ᾬ ứ иέȸכ  

(a)  ỵ ᾬ ȲѿӰכ ȳ  ӰⱢѻȳװ ᾬⱢ

ӕȳӪ ӕȳ ἤ Ӱ (  3-30)ȴ  

( b)  ֵᶈצ Ёᾇ ᾬȳ Ṕ ȳѠ Ӱȳ ᾇӰἨӰ

҉ ᾬ ȲЛ֝◕ ᾼ ⇔Л֝ȴ  

( c)  H ῧ ỵἬᵶП ᾬѿ ӕⱢѻȲ ӕắẞ

Ἠ֮ϯѬч ᵂӣȲ ὔ Ể Ɫכ ᾇӰȴ  

(d)  ֯ ◕МȲ ҠṓװӢѠ Ӱ Ἠ ҉ (  3-29-

(b), (c) & (d) )ȴ  

(3)  ԓỵо иέȸ  
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ԓỵо иέ ὨцẔTAS ( Hsieh, 2015, f2.9, 15, & 17)

ӱȸ  

(a)  H ῧ ỵ ᾼо иכ Ȳѻ ⱢМ ἤẞ ἤᾼῧ

 ỵ (granodiorite) ῧ ỵ (granite)ȴ  

( b)  H ῧ ỵ כ ⱢϚ Ȳᴖ K ỵ ᾼ иӁכ

Єȴ  

 

3.3.4.2. ῧ ỵ  

ῧ ỵ ᾼ֮ϯѬѬ ἤȲѿ   ᾼK ⱢẂȲ Ὑֽ

ϯ ( ᶾ ќ ᵫ ( 1)Ȳ ԈAȲ c3.8)ȸ  

(1)  K ֪ юẓצо ϩᾼ ỵ (  3-29-(f), (g) & (h) )Ȳ֪

ẔѬױ ᾼ Єȴ  

(2)  K П ֮ϯѬ (Њὑ50 m)ц ֮ϯѬ (300 mᴟ500 m)ᾼ

Ѭ ậ циέ Ὠ (  3-31-(c)Ȳ ӱpH ЄȲЮὑ

4.6ᴟ9.8П (Liu et al ., 2008, p378; Lin et al ., 2012c, ac4p18)ȴ  

( 3)  K П ֮ϯѬ (300 mᴟ500 m)ᾼэвậ ѠהȲ… ⅔

ậ ( Lin et  al. , 2012c, ac4p3 & p11)ȴK ֮ϯѬПậ

(  3-25-(a)ПKMBH01ᴟKMBH06)Ȳ֪ ȲẔ ֮

ϯѬ֯500 m ⇔ вȲѬ Ьѩ Ѭ −ֵ (  3-28-(b) )ȴ 

( 4)  ᴖṕȲ ⇔Єὑ 400m ȲK ֮ϯѬБ ὑד

(EhЊὑ0 mV)( Lin et al., 2012c, ac4p24)ȴ  

( 5)  Ӧ  3-28-(b)ҠὙ ȸ  

( a)  ыύЍҖ П KMBH03цKMBH05ᾼѬ ԈȲ ᴯὑ

ᾼKMBH01, 02, 04ц06ᾼѬ Ὑצ Л֝Ȳ›῏ І ⇔

Ȳѹ Іц Іד ȴ  

( b)  ыύЍҖ Ԍ֮ ȲҠ ֯ϱϚװԜ Ȳ֪ Ѭ ϯ

ᴖ ὑ ⇔ (Ḙ о )ᾼ ( Liou et  al.,  2009, p1582)Ȳ

Ẕכ І ד⇔ ȴ  

(6)  ֝ᴯ ᾼиέ Ὠ ӱȲK ֮ϯѬᾼѻ ẃ ⱢщѬ ( Lin 

et al ., 2012c, ac4p20)ȴ  
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(7)  Ӧὑ K Ѭ ᾼ І ⇔−ᵅ (Њὑ 50 meg/kg)Ȳ Ϡ

KMBH01П300 mᴟ400 mȲц400 mᴟ500 m ᾼѬ ἤȲ

֪Ẓ῏ ᾼ І ⇔ (Ў#Á) І ⇔ᾼ

(Ў.Á)ȲὙ ᵧ Ў#Á ḙ Ў.Á ᾼ … (  3-28-(b) )Ȳ҅ῶ

צ Іӻ ч ᾼҠ ἤҵȲẔ Ѭ Ԉ ⇔ᾼ оṳ

ᴿᾼὙ ἤȷKMBH01П300 mᴟ400 mȲц400 mᴟ500 m

ᾼѬ ἤȲ K (ᵶ ᾇ )ȲẒ῏ Іᾼ

⇔ṳ Ὑ ȲᵀὙ ᵧ Ў#Á ḙ Ў.Á ᾼ …Ȳ╝

צ Іӻ ч ᾼҠ ἤȴ о ỵїиέ ὨȲ ӱ

в Ҡ ẞ оװӢᾼ Ё ᾬȲҠẁ ᴩ Іӻ ч

Ȳᵀ֪ᵶ юȲ ѿ ứẔ ȷכ ч ὨȲ∂

Ҡ ╥ Ӱ (smectite group)ᾼḿӰ (saponite)

Ӱ (nontronite ) ( Chang et al. , 2015, c3p18)ȴ  

 

K ỵї ₇ᾼиέ Ὠ ( Hsieh and Lin, 2012, t4.1, 2 & 3)Ȳ

ד ἤ Ὑֽϯȸ  

( 1)  ỵӰ цỵד иέ Ὠ ӱ ( Hsieh and Lin, 2012, c5p1)ȸ  

ыύЍỵ (KMBH04цKMBH06 эἬ ỵ )ȸ  

(a)  ѻ ╥Ӧ Ȳᴊᴥᴟ ᴥῧמּ ѱ ỵ ȴכ  

(b)  ѻ ᾬҔ╗Ӱ ȳ  Ӱȳ  Ӱ ӕȷ֯ѻ ᾬ

Ȳ ҏ ӕȳ ᾇӰ ᾼװӢ ᾬȲṳᶈצ Ӱ

ȴ  

( c)  ᵶю Ṕ Ӱȳ Ӱȳ Ӱȳ Ӱȳ ᴊӰȳӰ ІӰ

Л ԏ ᾬȴ  

(d)  ỵ◕ ⇔ ȳῶ Ȳ ắ ᵂӣȲ

Ёоȳ ᾇӰо ⇔ ȲὙ ᶮכ ПӪᴥȳ

ᴥᾼ ᾭװӢ ᾬȲ ԌⱢὔ ѱᾭȷ Ԍ ᾬ

Ь’צ Ӑ ҵᶮȲᵀв Бנ Ɫ ᾬȲ ᾬП

Ӽ҉ ᾬȲ ṓ о ╬ȴ  

(2)  ᾬ ứ иέȸכ  
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Ӧ ᾬ ứ כ и έ Ὠ (Hsieh and Lin, 2012, c4p20-

c4p22)ȲҠ ȸ  

( a)  ỵ ᵂӣ∟ȲӰ Ȳ ӰϷὙ ӢЛ֝

⇔ᾼ  Ӱоȳ ӕоȲἨ Ёоᾼ Ȳ ᵑ╥

 Ӱ Ὑ ⱢӪ ӕ МᾼϚ ӕȴ  

( b)  ֯ ◕ỵ МȲ ӕ Є юᴟ ҷȲ֯ ӕ

ҷП Ȳ ᾇӰЄ ᶮכȲ Ẓ῏П צ֯׀   …Ȳ

ӕ Ɫ ᾇӰȲѹѻ ѿᵶ П ᾇ

ӰṸ Ɫѻȴ  

( c)  ֯ ◕М ҠṓЄ ᾼѠ Ӱ ҉ ( Hsieh and Lin, 

2012, c5p1)ȴ  

(3)  ԓỵо ȸכ  

( a)  ԓỵо иέ ὨцẔTASи (  3-32-(b)) Ҡ῀ȸ 

( i )  ыύЍỵ ( KMBH04ц KMBH06 эἬ ỵ )ѻ

Ɫῧ ỵȲ иⱢ–ϤᾼМἤ  ỵᴟ ἤỵ ȴ  

( i i )  ѩ ҉ᾬ Ẕ ỵȲ ӱ ҉ᾬП3É/

ᵶ Ꞌד ᵅȲ!Ì/ CaOὙ ȲӰ Ἠ῁

ᾬắẞ ᵂӣ Ἠ Ȳ ᾼװӢ ᾬ

֣ѿ ⱢѻȲ֝ ὔ ᾼ.Á/ȳ+/ ֪

☼ ṛᴖᵧ ᵶ ᵅᾼ ȷᴖѿϱ ỵ

ᾬо ᾼḂכ ȲӼ ֥ỵד ᾼ

Ὠȴ  

( b)  а ȸ  

( i )  (  3-32-(d)) Ҡ῀ȸ  

ыύЍỵ ᾼ  ỵïῧ  ỵïῧ ỵȲῶ ҏֵ

ᾼЄ Іҙ а ᵶ (LILE)ȷẔМȲ (Ba)ȳ (Sr)ȳ

(U)ȳ (P) Ȳ ӱắẞ Ӱ ᴊӰ иоᾼ

ȲҫҵȲ Ὑצ ᾼ ( Nb)ȳ (Ta)ȳ ( Ti)

ȴ ד ὑ ῧ ỵᾼ а иӁȲᵧ █

ṷ Ёа Ȳ ӱ М֪  ỵɀѬч
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ὨȲᵶҠᵮ  ( La)ȳ ( Ce)ȳ ( Sm)ȳ ( Nd) а

ᾼװӢ ᾬȴ  

( i i)  Ёа иӁ ( rare earth element pattern, REE 

Pattern) (  3-32-(c))Ҡ῀ȸ  

ᾭ ҉ᾬȲᵧ Ёа Ȳ ( Eu)а

Ȳᵀ֯ Ёа ᵶ ϱȲ Ὑ ȷҠ

╥ắẞ ᵂӣ Ȳṿ ὔ ἤа

Ȳᵀ Ёа Ь’ ṳד ȴ  

 

K ֮о Ἐ ∂ᾼה Ȳ ֽϯȸ  

(1)  ԒȲ K Ἤậ ᾼ֮ϯѬ Ȳ Eh-pH ứד

( Pourbaix, 1966)ц♄ἤ ד֥ ( Faure, 1991, c14)Ȳӣѿ

ῴḔׁשᵒ (Lin et al.,  2016, c3.8.3.1)ȸ  

(a)  ᾼо ứ ἤ (  3-33-(a) -(1) )ȲἨ ⇔ pHцEh

ᾼҠ (  3-33-(a) -(2) & (3) ȴ  

(b)  ᵒ ֯ỵɀѬч МȲҠ ӢװṪṷצ ᾬדᾼӢכȴ 

(2)  ẔװȲ K Ἤậ ᾼ֮ϯѬ цỵї ᾬ כ Ȳ

֮ о ה ('ÅÏÃÈÅÍÉÓÔȭÓ 7ÏÒËÂÅÎÃÈ΅ȟ GWB, Version 

9)(Bethke, 2008)Ȳ ֯Л֝ ϯ (  3-33-(b) -(1) )ȲҠ

ӢᾼỵɀѬч ( ᶾ ќ ᵫ ( 1)Ȳ ԈAȲ c3.8.3.2)ȴ

ỵɀѬч Ҡ Пѻ ӭᾼȸ  

(a)  ỵӰцẔỂ Ѭ ԈȲ֯Л֝ᾼҵ֯ Ὲ￼ о

ϯȲҠ Ӣᾼо оцẔ ὨȲẂֽȲpHцEhᾼḂ ȳ

Ӣװ ᾬᾼᶮכȴ  

(b)  ⇔По ᾼҠ о ἤȲẁ ֮

╟П ᾼ ứἤ ( ⇔ц ἤ )ȲцЏ Ṇ

  ᾼғ ἤȲ╥֮ ╟ׄԓ ᴷӇ ᴕ ᾼ

ȴ ⇔ ᾼо   ứἤȲѻ ậḟὑẔắҵꜜ

Ὲ Ḃ ᾼ ἤȷ Л Ȳ҅ῶ ẓ о  

ứἤȴ  
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֮ϯѬ ȳ ᾬ ȳоכ ứ ἤиέȲцч

ὨȲ K ᾼѬѝ֮ о Ἐ ה ( ᶾ ќ ᵫ ( 1)Ȳ Ԉ AȲ

c3.8.3)Ȳ Ὑֽϯȸ  

(1)  ֮ϯѬ ȸ  

( a)  Ѭ ᾼ І ⇔ᵅ (Њὑ50 ÍÅÑËÇϳ )  (  3-28-(b) )ȲẔМȸ 

( i )  Іȳ Іᾼѻ ẃ ȲҠ ẃᴞὑԒ›

( Ѭ оцḘ о )Ἤ ϯᾼ ( Liou et al. , 2009, 

p1582)ȲἨϢⱢД (K ὧҖ ᴍד›╥М Є

ӥ ) ϯᾼ ȴ  

( i i )  Іᾼѻ ẃ Ȳ ẃᴞὑ #/ᾼӂ …ȴ 

( b)  ⇔Єὑ400 m Ȳ֮ϯѬ ᾓБ ὑד (EhЊ

ὑ0 mV) (Lin  et  al. , 2012c, ac4p24)ȴ  

( 2)  о ч Ȳᴟю ҔᵶҠ ϯ ч ᾼ Ӵч  ȸה

( a)  ֯pH ᵅ М (ὴὌ ψ)ȸ  

τὊὩ ρςὌὕᴼτὊὩὕὌ τὩ ρςὌ  

τ&Å φὌὕᴼςὊὩὕ ὌὩάὥὸὭὸὩτὩ ρςὌ  

( b)  ֯pH М (ὴὌ ψ)ȸ  

τὊὩὕ ὓὥὫὲὩὸὭὸὩςὌὕᴼφὊὩὕ ὌὩάὥὸὭὸὩτὩ τὌ  

ὌὛ τὌὕᴼὛὕ ψὩ ωὌ  

ᾼ Ởѻ ẃ ȲҠ ὑ ӕ ( biotite) ȷỵדиέ ẞ

ӕᾼ Б оכ ᾇӰ (chlorite)( Hsieh and Lin, 

2012, c4p7, c7p32)ȷ Ԍ а Ȳ֯ МҠ ᴴӢᶮכ

(magnet ite) Ȳ ֯ о М Ҡ ᴴ Ӣ ᶮ כ Ṛ

(hematite)ȴ  

(3)  ֯Л֝ (  3-33-(b) -(1) )МȲװӢ ᾬדц Мᾼѻ

ᾬ ἬЛ֝Ȳצ ỵї ᾬ иέ Ὠц 5 Л֝

ᾼч ὨȲ∂ ᴟюӇ ᴕ 87 о ч (Lin et  

al., 2016, c3p184)ȲѠ ᶙ K ֮ϯѬ֯Л֝ ϯᾼ

о ч ἤȴ ֝ ᴕ ױ 87о ч ֮ϯѬ☼ П ֥
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оᾼ ᶾ Ȳ ֯− оᾼ Ԉϯ (ẂֽȲ

Ἤצо ч о ч ӂ )Ȳắ ὑ ᾼ

ᴩ ⇔ ạȲѿцо ч ⇔ о Є ἬҠ і ᾼ и

έ (Stif fness; Dekker and Verwer, 1984, p5)Ȳ вҵד ᶾ

ϩ ᾓᶁЬטּ⧵צ ȴ  

(4)  ỵ -Ѭч Пѻ ӭᾼȲ֯ὑ ỵӰцẔỂ Ѭ

ԈȲ֯Л֝ᾼҵ֯ оϯȲҠ Ӣᾼо оцẔ ὨȲ

ẂֽȸpHếEhᾼ ȳװӢ ᾬᶮכᾼ ȴẔМȲ pH

цEhᾼ ὑ ⇔ци … ᾼ ꜙⱢ ȲẔҠ

ᾼ о ἤ╥ ἬӇ ᾼ ȴ ғ ׄԓ

ᴷᾼ ӣᴖṕȲ ӭ›╥ оᾼ (Crawford, 2013, 

p7)ȲԒ Ἤ ᴷᾼо (ֽpHȳEh)Ȳԛ ᾼ

Ȳᴷ Ϛ ’ׂᾼи … (Crawford, 2013, Table 6-1)Ȳ

ӣѿᴷ ᵮ  ᾼ ἤ (SSM, 2017, c4p6)ȴӦӐ

ᵫПЛ֝ ч ὨП pH цEh ᾼ

῀Ȳ∟ ׄԓ ᴷ ӣ ȸ  

(a)  э⅔ ∟ȲẔỂ о Ҡ ᾼ pHцEh

(  3-33-(b) -(4) & (5) Ȳ ҔᵶȸφȢωω  Ð(  ρπȢτρȲ

πȢυψ ÖÏÌÔÓ  %È 0.17 voltsȴϱ pHцEh ȲẔ

Ἤ ᾼ ⇔ о (ֽ  3-33-( a) -( 2)  & ( 3)Ἤ

ӱ )Ȳцὑ ᾼ о ἤȲ ⇔ᴕ ֯ׄԓ ᴷ

Мȴ K 18 ⅔ ậ ПѬ (pHцEh) Ὠ (  

3-33-(b) -(4) & (5 ) )Ȳ ӱЄ Ԍ ֮Ѭ (pHцEh)ᶁ֯ױ

вȲ ю Ԍ ױ ȴ  

( b)  Ҭ ᶙ ᾼ֫ Ȳ ┤ ᾼоכ

Д ȲҠ ϫד ѐ⇔ȲᵛҠ֫ ẞ ┤›ᾼ￼

( ᶾ ќ ᵫ ( 1)Ȳ ԈAȲ c3p184)ȴ  
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3.3.5.  

3.3.5.1. ☼ ᾼứ  

ϚӎЏ Ṇ ҷẔ   ᾼғ Ȳ ҵ ᴟ֮

Ἤᶮכᾼщ Ṇ МȲױ ֮֯ ᾼ Ȳѻ ậḟ

ὑ֮ ᾼ ἤ (Л֮֝ аᾼиӁц ἤ )( ֽ  3-3-(b) Ȳ  

3-25-(c)ц  3-34-(a)Ἤӱ )Ȳц ᾼ ϩ ( ϩ ⇔ȳ ⇔

⇔ц ⇔ ⇔ )ȴ  

ỵ ᾼ ӕỵ (ֽῧ ỵȳЄ ỵ )ᴖṕȸ  

(1)  ᾼ Ѭ Ȳ╥֮ϯѬ ֯ỵ вᾼѻ Ȳ֮

МҠ ẓצ Ѭ ἤПᴯ Ҕᵶȸ  

(a)  ȸ  

( i)  …֪ỵ ᶮכᴟЭȲἬ ᾼ ᴖἬᶮכȲᵶ

Ϛ Мᾼ ȴ ╥ ứᴯ ᾼỵ Ὲ

ȲҠẁ֮ϯѬ☼ ȲᵀҠ ֪֮ ϩᾼḂ ȲἨװ

Ӣ ᾬᾼḛ ȲᴖḂ ẔῈ ЄЊȲꜙἨᶙԓ ֥ȴ  

( i i)  Ϛứ⁴⇔ѹᵶѬ Ȳ Ɫѻ Ѭ

ȷѻ Ѭ ҠӦ–Ϥהᾼ ▲ѠהȲ ᴩ

ῴḔׁשᵒẔиӁᴯ Ȳԛ Ӧ֮ ṳậ Ẕ

ἤ (ֽѬϩ … ȳѬ ἤ )ȷד ▲ έ

☼ Ȳֽ  3-5Ἤӱȴ  

( b)  Л֝ỵ а (ֽᶙ ỵ ȳỵ ȳ ᶮ )ᾼ ȸ  

ӼҠ ᶮכ Ѭ ȲяẔ╥Л֝ỵ а ᾼ ἤ

Ἠᵐן Ἤ Ӣᾼ ȴ  

( c)  ỵ ав П (ᵶ )Ἤᶮכᾼ Ѭ ȸ  

ױ Ѭ Ȳ֪ Ȳ ẔῈ иӁ

ἤȲ╝ϭ Ɫ (Discrete Fracture Network, 

DFN)ȴ  

(2)  ᾼэ (matrix porosity) цẔ ἤ ֮֯ ᾼ

⇔ц ȸ  
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( a)  …╓ϱ Ѭ ѿҵᾼ֮ Ȳᴖ э …╓ в

Ҡẁ☼ ☼Ἠ֯׀ ᾼῈ ȴ  

( b)  ϱȲ э в☼ ᾼ ⇔ Ӑ−ᵅȲ ᵶ ᾼ

֮ϯѬ Ѭ ☼ Ȳ֮ϯѬМᾼ ֪ ⇔ᾼ

ᴖẓצἏ ᾼщἤȲױ ạ ᵅ ( ) ֯

Ѭ ֮ϯѬМᾼ ⇔Ȳ ᾼ ⇔ȴϚӎ

ᴟҫϚ Ѭ Ȳ⁄ Ḃ ᾼ

ȴ  

(3)  ỵ ( ц Ѭ ) ᾼᵮ  ϩȲ ֮֯ ᾼ

⇔ȷ ᾼ Ӣ ᾬц Ѭ вᾼװӢ ᾬȲ Л֝

ẓצЛ֝ᾼᵮ  ϩȲӼᵛȲ ⇔ᾼ ϩ Ἤצ

Л֝ȴ  

(4)  ỵ ᾼо Ȳ ֮֯ϯѬМᾼ ⇔цỵ

ᾼᵮ  ϩȲ ᴖḂ ֮֯ ᾼ ⇔ȴ  

 

Ӧѿϱ ὙҠ῀Ȳ ᾼ ц ἤ ȸ  

( 1)  ԒȲӇ ֢֮ϯỵ ацѻ Ѭ ПῈ иӁ Ẕ

ἤ (ֽ Ѭ ἤȳэ ) (ֽ  3-25ц  3-26Ἤӱ )ȴ  

( 2)  ẔװȲӇ ∂ ֢ỵ авᾼ ἤȲҔᵶ

в֢ ֯Ὲ ᾼᴯ ȳᴯ ȳЄЊȳ ⇔ц Ѭ

ἤ (ֽ  3-34ц  3-35Ἤӱ )ȴ  

( 3)  ᴟὑȲ ֮֯ ᾼ ἤȲ Ϡ

ᾼד ֮ ἤҵȲӼӇ Ϡ ỵ ( Ѭ ц ) ᾼ

ᵮ  ϩȲц ⇔цᵮ  ϩᾼо ἤ (ֽ  

3-33Ἤӱ )ȴ  

 

3.3.5.2. ☼ ᾼứ  

› ֢ Биᵑ ὙȲֽᴶṼᶧ ѐ⇔ᾼ ▲ᶾ (  

3-5-a)ц ᵿѐ⇔ᾼ ▲ᶾ (  3-5-(b) )ȲϠ ѻ Ѭ ᾼῈ
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иӁцẔ ἤȲṳ ѻ Ѭ ֮ϯѬ☼ ᾼ

ἤȲцѻ Ѭ вП֮ϯѬо ἤ ᾼҠ о ἤȴẂֽȸ 

( 1)  ֯ ᴕ ֮ϯỵ ацѻ Ѭ ᾼῈ иӁц Ѭ ἤ

ϯȲ  3-27-(a)ц  3-27-(b)иᵑⱢӐ ц ῧ ỵ П֮

ϯѬ☼ ᾼ Ẃȴ  

(2)  ῧ ỵПѻ Ѭ ᾼҠ о о ἤȲ ч

ᾼ ȲẔ pHцEhᾼ о ὨȲֽ  3-33-(b)Ἤӱȴ  

 

Ӑ ѻ ὙȲ∂ Ἤ ד ἤ

ᾼ ▲ц иέȴ  

 

3.3.5.2.1. ᾼ ȳ ӣ Ю 

֯Ϯ Ὲ Ἤᵧ ᾼ₲ ⱢẔᴯ ( orientation)ȷӦὑ

ᾼ ӭ−ֵȲⱢϠѠ―֯֝Ϛ Ȳ ӱἬצ ᾼᴯ

ἤȲ ӣ ᴯ ᾼ ᷾ (polar stereonet)ѠהȲẃ

ᾼᴯ ἤ (  3-34-(b) -(1) )ȴ  

ỵ ῶ Ἠỵ вҠ ᾼֵ−֯׀ Ȳᵀ֪Ɫ ᾼ Ӣ

цẔᴯ ἤȲ ắẔ ᾼҵ֯ ϩЄЊȳѠ֣ц ҭἬ Ȳ

Ȳױ֪ ᾼ ӭҠ −ֵȲᵀ ⇔ᾼ иέ∟Ȳ Ҡ

Ẕẓצ ἤȲӼᵛȲ М֯█ ứᾼ ᴯ ȴ  

ỵ вᾼ иӁ ἤȲ ᾎ ᴿ ᾼᶾ Ȳ

᾿ ậ Ẕ֯ỵ вᾼиӁ ᶮȲẔׁשṅ Ȳ Ṽᶧֽϯȸ  

(1)  ֮ῶȳэвц ᾼ иέȲ ҏ ֯

ỵ вᾼҠ иӁ ἤȲҔᵶȸ  

( a)  ᴯ ᾼѻ (cluster)  

(b)  ứ ᴯ П  ⇔ (trace length)  

( c)  ứ ᴯ П (spacing) 

( d)  ứ ᴯ П ⇔ (aperture)  

ᾼ ἤȲֽӂᶁ ȳ ȳиӁ ⇔ẗ

(probabil ity density function) ȴ  
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(2) Ϡϱצ  ᾼ ∟ȲҠ Ȳ ⇔Ȳṳ

֢ ᴯ Ȳ ứἨ ȸ  

( a)  ỵ в֢ ᾼМї ȲⱢ ứ иӁȳ иӁἨиӁ

ὑ ứᴯ (ֽэв Ἤ ẞᾼᴯ )ȴ  

( b)  ֢ ᵧ ứᶮᾭ ( Ɫ ᾭ )ȴ  

ԛ ЏẓȲᵛҠ ҏỵ в ֵ ᾼҠ иӁ

ᶮȴ  

( 3) Ϡỵצ  в ᾼҠ иӁ∟Ȳԛ Џẓᾼ Ȳᵛ

Ҡᴭ צ ᾼ ȲᶮכἬ ᾼ ȷ Ӽ

ᵔ ḥצ ᾼ Ṕȴײ  

(4)  ϚӎצϠ ∟Ȳ ᾓ ҠȲ ֥ эӱ

(ֽ  3-34-(b)Ἤӱ )Ȳӣѿ Ἤ∂Ӵᾼ ╥ה

ᵡ֥ ȴ  

 

֯ ᾼ ȲӦὑԒщ Ԉᾼ ạȸ  

(1)  ֮ῶ ֪Ẕắẞ֮ῶ ц оᵂӣᾼ Ȳ֮ῶ Пв

ỵ в ȲӑӇᶙԓ֝דȲ╝֮ῶ ЛϚứ

ẓ҅צῶἤȴ  

(2)  эв Ȳ Ҡẁׁשᵒэв ⇔Ȳᵀ ᾎ эвᾼ

Ȳ᾿ ᵒẔשׁ ᾼ  ⇔ȴ  

 

∂Ȳ֯ױ֪ Мȸ  

(1)  ứ֮ῶ ȲẔ ⇔ᾼ ἤ Ȳ ╥

ȲἨậᴞ ᴿᴯ Пэв ᾼ ⇔ȴ  

(2)  ứэв ȲẔ  ⇔ᾼ ἤ Ȳ

╥ ȲἨậᴞ ᴿᴯ П֮ῶ ᾼ  ⇔ȴ 

 

3.3.5.2.2. ᾼ ӣɂ эӱ  

ⱢϠ∂ ד ц έᶾ Ȳ K П KMBH01-02-04Ἤ

ᴩᾼ эӱ Ἤ ᾼ ȳ э ᾼ έȲѿц
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▲ ȲиᵑѿẒ Ѡᾎ έ э вП ἤ

( ᶾ ќ ᵫ ( 1)Ȳ c3.3.5.2.3)ȸ  

( 1)  ѿ Ϛ Ἃ ה (Single Fracture Dispersion Model, SFDM)

ה эӱ ᾼ Ȳ Ẕ ἤ Ȳֽ ֣Ἃ

⇔ȳ э ȳѬϩἋ … ( SNFD-ITRI-2016-

0002-t3.18)ȴ  

( 2)  П᾿ ᾎ ( Direct Time Domain 

Particle Tracking Method, DTDPT)ᾼ ᾎȲ ẞ

(330 mᴟ360 m◕ )вᾼ ֽϯȸ  

(a)  ֣Ἃ ⇔ ( longitudinal  dispersivity)( Á)ּפⱢ0.012 mȴ  

(b)  ѬϩἋ … ( hydrodynamic dispersion coefficient) ($ )

ⱢψȢτρρπ άפּ ίϳȴ  

( c)  ỵэ (matrix porosity Ɫ0.4%ȴפּ  

(d)  ỵ ⇔ (matrix diffusion depth) Ɫ0.01 mȴפּ  

(e)  ỵиІ … (ef fective molecular  diffusion coefficient  

in matrix) ($ ⱢωȢςφρπפּ(  Í Óϳ (  3-34-(b) )ȴ  

 

֯ϱ ᾿ ᾎП ὨМȸ  

(1)  П ỵּז ⇔ פּ 0.01 mȲᵀч ҏ ỵ

Ȳ М  ᾼӱ (яẔ╥ᴞ ⇔ )ȲⱢϚ ЛҠ

ἕ ᾼ ạȴ  

(2)  П ֣Ἃ ⇔ ᵅȲѻ Ҡ ╥֪Ɫ МБ

ᵶ ᾼ ᶮכᾼѬ☼ о (flow channeling) Ȳ

Њ֯ױ֪ ᾼ М ҏᾼ ֣Ἃ ⇔

ᵅ (Liou, 2009, c4)ȴ  

 

3.3.5.2.3. ᾼ ӣɂ ѐ⇔П ∂  

ứ֮ ╟ ᵿᾼ Џ цׄԓ ᴷȲ

ѐ⇔П ᾼ∂ Ḗצ 3 ȸ  



   

 

3-64 
 

( 1)  Џ Ṇ ҷẔ   ғ Ȳ ֯ỵ ᾼ

иӁ ἤȲяẔ╥ ⇔ᴟϢ Ӣ♄ ᾼ

Ȳ╥ ᴷ Ϣ Ӣ♄ ἤᾼѻ ᴕ ȴ  

(2)  Џ Ṇ Ữӑ ҷẔ   ғ Ȳ ᾼ

ἤȲ╥ ᴷЏ Ṇ ứἤᾼѻ ֪ІȷẂֽȲ

вᾼ֮ϯѬ Џ Ṇ П ֫ Ḋ ᾼḤ Ȳ

ц вᾼ֮ϯѬ Џ Ṇ П ᾬ Ḋ (ֽ

)ᾼ ȴ  

(3)  Џ Ṇ Ữӑ ҷẔ   ғ Ȳ ֯Ὲ

ᾼиӁ ἤȲ╥ ᴷ֮ Џ Ṇ Ể П

ц ᾼ ȷ ֥Џ Ṇ ᾼ Ȳֽ ᾬ

Ḋ ц ֫ Ḋ ⁴⇔Ȳѿц ȳ ц

ȲҠᴷ Џ Ṇ ᾼ ȴ  

 

₤╥ ᾼ ἤȲ ứᾼῈ

ц ứᾼ Ḗ Ḗ (Ẃֽ ứỵ вᾼ֮ϯѬ☼ )Ȳ ӢᾼϚ

₤Ȳ ᾼ Ȳ Ӑϱ╥Ϛ

(real ization)ȴӦὑDFN╥Ӧ ӢᾼϚ ₤Ȳ֪֯ױ

ӣϱȲ Ӑṝᾼ ȲцẔ ᾼϯ ד Ȳᶁ

Ȳѿװֵ Ẕ Ὠᾼ҅ῶἤȴ ϯ ד

ᾼ ἤП ὙȲ ṓӐ ᵫ 4.5.6.3.1 ȳ 5.5.3 ȳ 5.5.4 ȳ

ῶ5-7 ᶾ ќ ᵫ (3) 7-10 ᴟ 7-14 ȴ  

ϱ ד ӣ ṅȲשׁ ᴕSNFD2017 ᵫ 4 (

Џ ᶾ )ц 5 (ׄԓ ᴷ )Пד ὙȴᴖӐ ѻ ╥ ϱ

Ἤ П ѐ⇔ Ȳ╥ֽᴶ ֮ ἤ ▲ Ἤ∂

ȴ  

֯∂ МȲᴕ в Ɫ ỵ

ṿӣȲἬѿ в ӣ в (transport aperture)Ȳד

еהҠ ᴕFoll in et al (2005, p22)ȴ  
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(1)  в Ϛ ҠиⱢѬϩв ϩ в (Priest,  1993, p348)ȴ

Ѭϩв …ᵓӣ Ϛ ῧ ỵ Ѭϩ иέᾼ Ѭ… Ȳ

Ӧеהч Ḗ Ѭϩв Ȳ Ҡ ṓYang and Chiang 

(2007, c4p9; c4p15)ȷϩ в ⁄ᵓӣэвУ ᵒ ᾼ

ӂᶁ ⇔Ȳ Ӧ ᴯ и ∟Ȳᵓӣ иέв ᾼ

⇔ẗהȲ Ҡ ṓChang et al. (2005, c3p33)ȴ  

(2)  Ѭ ἤȳ ⇔ ЄЊ ᾼ ȲӇה… ֥ ֮

Є ἼѬ ѿц ⇔Ѭϩ Ѡ Ȳӭ›ᶺ Ữ

ӑדצ ᵿҠѿ ᴩד Ӑױṅȴ֪שׁ ᵫ ᴕ ẂῶϡМᾼ

в Ȳ… ᴕᴞ ẕForsmarkᾼד Ȳה… ∟

ᴩד ֮Ѭϩ ȲᵛҠ ӐЁоᾼ еהȴ  

 

K ᾼ ἤȲ∂ ѐ⇔ᾼ

Ẃ ὨȲֽ  3-35ἬӱȲẔ ∂ Ȳ ᴕᶾ ќ ᵫ ( 1)Ȳ

 ԈAȲ c3.9 & c3.10ᾼד Ὑȷ Ὠ Ὑֽϯȸ  

( 1)  Ӑ Ẃ…֯ о ԈϯȲⱢ ן ἤἬ ҏᾼ

иӁ ἤȷӐ Ẃṿӣ ᾪ

FracMan (version 7.5)ȴ  

(2)  Ӑ ẂԚ Ӣ 13,297,869 (  3-35-(a) )ȲẔ֯Ὲ иӁ

ἤȲҠẁ ᴷ֮ Џ Ṇ Ể ᾼ ȴ  

( 3)  Ӑ ẂἬ Ӣ 13,297,869 МȲ5,158,373צ ȲҠᴞӭ

⇔ ( Ɫ500 m ) ᴟ֮ῶ (  3-35-(b) )ȲẔ֯Ὲ и

Ӂц ἤȲҠẁ ᴩ І ӣ (  3-34-(b)) ȴ  

( 4)  Ӑ Ẃẓ ἤᾼ 5,158,373 МȲԚצ 13,341 Ȳ

йᴟӭ ⇔ (  3-35-(c))ȴ  

( 5)  Ӑ Ẃ йᴟӭ ⇔П 13,341 ȲẔ֯ӭ ⇔ᾼ

(  3-35-(d)) цῈ иӁ ἤȲҠẁ ᴷЏ Ṇ

ứἤ (ֽ ֫ Ḋ ᾼḤ ȳ ᾬ Ḋ ᾼ )(  

3-35-(c))ȴ  
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3.3.5.3. ᾼ  

֯ῧ ỵ ᾼ ỵ МȲ (matrix) ╥╓ Ể ᾼӕỵȴ

֮ϯѬ֯ӕỵᾼ М☼ Ȳ Ể П ᾼэ

ἤцẔ ᾼᵮ  ϩȲ ֯ỵ ᾼ ⇔ци

Ӂ ἤ (  3-34-(a) -(3) & (4)) Ȳױ циӁᾼ ạȲ

ПⱢ ᾼ ȸ  

( 1)  э в☼ ᾼ ⇔ Ӑ−ᵅȲ ᵶ ᾼ֮ϯѬ

☼ Ȳ֮ϯѬвᾼ ֪ ⇔ᾼ ᴖἏ Ȳױ

ạҠӦFickȭÓ ÌÁ× 3ÈÁÃËÅÌÆÏÒÄ ÁÎÄ -ÏÏÒÅȟ ςπρσȟ ÐρστȲц

ᾼ Ȳẃ Ẕ ᾼ ȴ  

(2)  ֝ ֮Ȳ Ἇ в ᾼ ⇔ ᵅȲ ϱȲ ═ Ἇ

в Ȳ᾿ᴟ ד⇔ ⱢѦȴϚӎ ᴟҫ

Ϛ☼ Ȳᵛ Ḃ ᾼ ȴ  

(3)  э ц ῶ ȲӐṝẓצᵮ  а ᾼ ϩ (  

3-32-(d))Ȳ ᴖ ᵅ ֯☼ ᾼ ⇔Ȳ᾿ᴟ ᵮ  ếⱢѦȴ 

(4)  э ц ῶ Ȳ Л֝  Л֝ᾼᵮצ ϩȴ  

(5)  Ϡ☼ ᾼо ἤ ҵȲ ᾼᵮ  ϩȲậḟὑҠѿᵮ

  ᾼ Ȳᴖ ⁄ậḟὑ ᾼэ ἤȴ  

( 6)  э вᾼ֮ϯѬ☼ ἤ ȲἨꜙᴟЛ☼ ȷѹ э

в ╥ ᾼо Ȳ ὔ ֯э в Ӣḛ ȴ 

 

3.3.5.3.1.  

ϠҠ Ὅ ἤѹЛᵮ  (ֽ ӣ )П эӱ

ц έȲḖ ᾼ צֽ) … )ҵ (

3.3.5.2.2 )ȲӼҠ֯ ⅍МȲ ᴩ ᾼ ▀ ѱ Ȳӣѿ

έ ֯ᶙ ỵ ᾼצ … (Ὀ ḳ‐Ὀ )ȷ פּ 1,000щᾼ

ѱ (K ῧ ỵ )Ȳ Ὠ ӱ (ᶾ ќ ᵫ ( 1)Ȳf3-176)  

(Wang et  al. , 2015, c5.4)ȸ  

(1)  (I) І ᾼ צ … ( $ ) פּ Ю ὑ φ ρπ   ά ίϳᴟ ρ

ρπ  ά ίϳȴ  
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(2)  (Cs) (Se) Іᾼצ … ($ Юὑς  ρπפּ(  ά ίϳ

ᴟυ  ρπ  ά ίϳȴ  

 

֪ᶙ ỵ П ѱᾼэ ѩ ֮ ᾼэ ᵅȲ֪ױȲϱ

Ӧ ѱ Ḗ ᾼ … ($ ) ȲЊὑ ֮ э ц

П᾿ ᾎ ( 3.3.5.2.2 )ἬḖ ᾼצ

… ($ ) $ ʀ$ πȢτϷ ωȢςφρπ  Í Óϳ σȢχ ρπ  Í Óϳ)Ȳ

1ᴟ2פּ Ȳ… ֥ ᾼ ȴ  

 

3.3.5.3.2. ᵮ  

֯ᵮ  ӂ ᾭ ϯȲ ֯Ệדц ᾼד ⇔ѩ Ȳ ПⱢᵮ

 и … ( distr ibution coefficient for  sorption, + )ȷи … ╥

Ϛ ӣѿ ᵮ ӂ П оȳᵀ ֵѹ ӣ ᾼ

ȴה…  

Ệד (ỵ ȳ Ḋ ) ᾼᵮ  ἤׁשṅȲ ѻ ֯

⅍вᵓӣW ῧ ỵỵї ֫ Ḋ ȳ K H ῧ ỵỵ

їȲ ϢЏ֥֮כϯѬ (SynGW)Ἠ֥כ Ѭ (SynSW)Ȳ ᴩ ᷅

 ᵮװ (Teng et al ., 2003, c3p4)ȷד ṅשׁ ὨȲ ֽϯȸ  

(1)  ῧ ỵỵ ᾼᵮ  Ὠȸ  

(a)  ֯ϢЏ֥֮כϯѬ ( SynGW)ц֥כ Ѭ ( SynSW)Мᾼᵮ 

Ὠ (Teng et al., 2002, t3.3 & t4.9) ӱȸ  

( i)  ỵ AmȳUȳThᶁצ− ᾼᵮ ἤȷ҅ῶỵ Ẕᵮ

  − Ȳ  ᾼѬѝцо

Ḃ Ȳᵡ⁄Ẕ֮֯ ᾼ − ȴ   

( i i)  ỵ ѾЛᵮ  IцTcȷ҅ῶỵ Ẕᵮ  −

ᵅȲẔ ҏ ȳ ⇔ц֮ϯѬ☼ Ɫ Ẕ֮֯

ᾼ ȴ  

( i i i)  ỵ ᵮ CsцSeᾼ ϩȲЮὑ›Ẓ П ȷ Ϡ ҏ

ȳ ⇔ц֮ϯѬ☼ ҵȲỵ Ẕᵮ  ϩȲ

Ϸ╥ Ẕ֮֯ ᾼ ȴ֪ױȲ∟ ד
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ᵮ  Ȳѻ ὑ ỵ ֯Л֝ ϯȲᵮ 

CsцSeᾼ ἤȴ  

(b)  ỵ Csᾼᵮ  Ȳ֥֮֯כϯѬ ( SynGW) ϯᾼᵮ 

ὑ֥כ Ѭ ( SynSW)Ȳᵀᵮ Seᾼ ϩ⁄ᴿѾЛắѬ ᾼ

ȴ  

(c)  ᵅῧ ỵ Csᾼᵮ  ϩȴ  

(2) ϯѬ֮כ֥֯  ( SynGW)МȲ Л֝Ệ ᾬ ᵮ CsцSe ϩᾼ

Ὠ (Teng et al. , 2012, t4.1) ӱȸ  

(a)  Ệ ᾬ ᵮ CsП+ ᾼЄЊ ᶧȲṼᶧⱢȸ Ё >ῧ

ỵ>ᾇỵ>Ӱ +ȴ  

(b)  Ệ ᾬ ᵮ SeП+ ᾼЄЊ ᶧȲṼᶧⱢȸᾇỵ> Ё

>ῧ ỵ>Ӱ +ȴ  

(3) כ֥֯  Ѭ ( SynSW)МȲ Л֝Ệ ᾬ ᵮ CsцSe ϩᾼ

Ὠ (Teng et al., 2012, t4.1) ӱȸ  

(a)  Ệ ᾬ ᵮ  CsП+ ᾼЄЊ ᶧ (ᶾ ќ ᵫ ( 1)Ȳ

t3 -20)ȲṼᶧⱢȸ Ё >ᾇỵ >ῧ ỵ >Ӱ +ȴ  

(b)  Ệ ᾬ ᵮ  SeП+ ᾼЄЊ ᶧ (ᶾ ќ ᵫ ( 1)Ȳ

t3 -20)ȲṼᶧⱢȸᾇỵ> Ё >ῧ ỵ >Ӱ +ȴ  

(4)  ֯SynGWМȲ ᴫ ῧ ỵ ₇ CsצѩSe Єᾼᵮ

  ϩȲּפЄ 1 (Wang et al. , 2015, t5-6)ȸ  

(a)  ֯ о ϯȸ  

( i)  K ῧ ỵ Csᾼ+ Юὑ11 mL/gᴟ111 mL/g ÁÖÇȢḙ

σφ Í,ȾÇȟÎ υτП ȴ  

( i i)  K ῧ ỵ Seᾼ+ Юὑ 0.4 mL/gᴟ 16 mL/g ÁÖÇȢḙ

τ Í,ȾÇȟÎ υτП ȴ  

(b)  ֯ ϯȸ  

( i)  K ῧ ỵ Csᾼ+ Юὑ 8 mL/gᴟ 67 mL/g ÁÖÇȢḙ

ςτ Í,ȾÇȟÎ υτП ȴ  

( i i)  K ῧ ỵ Seᾼ+ Юὑ 2.8 mL/gᴟ 30 mL/g ÁÖÇȢḙ

ρς Í,ȾÇȟÎ υτП ȴ  
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(5)  ֯SynGWМȲ Ӑ ὧ ῧ ỵ ₇ CsצѩSe Єᾼᵮ

  ϩȲּפЄ 1 ȸ  

(a)  ֯ о ϯȸ  

( i)  H ῧ ỵ Csᾼ+ Юὑ99 mL/gᴟ146 mL/g ÁÖÇȢḙ

ρρω Í,ȾÇȟÎ ςφП ȴ  

( i i)  H ῧ ỵ Seᾼ+ Юὑ 5 mL/gᴟ 40 mL/g ÁÖÇȢḙ

ρχ Í,ȾÇȟÎ ςφП ȴ  

(b) ֯ ϯȸ  

ד ⅍в Ȳӭ›Ь֯ ᴩМȴ  

 

3.3.6. ỵӰ ἤ 

ӭ ỵ ᾼϩ ц ἤȲ╥ ц ┤Џ ᾼ

ȸ  

(1)  ϩ ἤ Ҕᵶӭ ỵ Ӑṝᾼϩ ἤȲцẔἬ ᾼ

֮ ϩиӁ ἤȲѻ ӣѿ ┤Ἠ֮

ḂṏЏᾎȴ  

(2)  ἤ Ҕᵶӭ ỵ Ӑṝᾼ ἤȲцẔἬ ᾼ ☼

ἤȲ╥ ⇔ᾼѻ ֪Іȷ ⇔ Џ Ṇ

ᾼ ứἤȲѹӇ ᴕ ὑ ┤ ᾼҠᴩἤ ᴷМȴ  

 

Џ Ṇ Ӈ ӭ ỵ ᾼ ἤ ẃ ȲᵀЛ֮֝

ᾼỵ Ȳᵛ―֝דỵ ȳ֝ד ⇔ȲẔϩ ц ἤҠ Л֝ȴ

Ữӑ ứ֮ ╟ ᵿȲỮ ᾎ ứӭ ỵ Ȳ ᴩṆ

оᾼד Ὑȴ֪ױȲӐ ȸ  

(1)  ѝ Ȳ Ὑ ┤Џ П ἤцỵ и Ȳѿц

Б῀ᾼ֮ ⇔Ȳ ☼ ἤᾼד ṅשׁ Ὠȴ  

(2)  ᶾ ậ Пῧ ỵ ᾼד ϩ ц ἤ Ȳ

Ὑ ֯ϩ ц ἤ ᶾ ᾼ∂ӴכὨȴ ᴖȲױ Ӈ

ᵑ Ὑȸ  
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(a)  Ӧὑѻ Ѭ Ɫ ֮֯ ᾼѻ Ȳ֪ױȲ

ד◕ –Ϥἤᶾ ᾼ (ֽ֮ ц ᾼ и

έ )Ȳѻ ὑֽᴶ ѻ Ѭ ᾼ ἤȲṳ ᵍ

ᶙ ỵ ᾼщ Ṇ ғ ȴ  

(b)  ѻ Ѭ ᶁⱢỵ Мᾼ Ȳ֪ױȲ֯ѻ Ѭ

▲ᶾ МἬậ П ᾼד ϩ ἤц

ἤᾼ Ȳ ѩ Ἤ ᾼᶙ ỵ ἤ ȲҠ

ᵂⱢד ᴷᾼ’ׂϯ ȴ  

 

3.3.6.1. ϩ ἤ 

3.3.6.1.1. ỵ П Џ и  

֮ Џ Пỵ и (PCC, 2003, a1f2-3)Ȳ ῧ

ỵ ᾼиӁ֮ ȲᶁиӁὑ A ỵ ֮ (ᶾ ќ ᵫ ( 1)Ȳ f3-

179)ȲẔỵ Џ ἤП ⇔ Ȳ A ỵӰḊ Л ֪ᵶѬ

ᵅᴖὙ ẔЏ ϩ ἤ Ȳѹ֪ ⇔ Ȳỵ Ȳ╝ὔ֪֮

ПЄ֮ ϩ Ȳᴖ Ӣ ֮ ȷ ϩ

Ҡצ Ӣỵ ҵȲϚ ᴖṕȲẔỵ ạ… ὑ Ȳ

ѻ ᾘ ȳ ȳ Ȳцѱ ֮ Ḋ Ӣȴצ

ϩ Ӣỵ ᾼ ֯ἤȲ ∕ ᵿ ứȲѿц ֮ ϩ Ὠ

ᴷ∟ȲѠ ӣὑ ╟Џ Мȴ  

 

3.3.6.1.2. ỵӰӐṝᾼϩ ἤ  

ỵӰӐṝᾼϩ ἤ ȲҠ и Ӑᾬ ἤ (basic physical 

properties )ȳ ⇔ ( strength properties)ц ᶮ ( deformation 

properties ) 3 ȴ  

( 1)  Ӑᾬ ἤ Ҕᵶ ᴯ (ʍ)ȳѩ (')ȳᵶѬ (ʖ )ȳᵮѬ

(ʖ )ȳэ (ʂ)ȴ  

( 2)  ⇔ Ҕ╗ỵӰᾼ ⇔ (Ñ)ȳ ϩ ⇔ц ϩ ⇔

Ȳֽ ϩ ( c) в Ṕ ȴ(ה)  
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( 3)  ᶮ Ҕ╗ỵӰП ἤ (%)ȳ ▼ὲѩ (ʉ)ȲѿцỵӰ

П ἤ (%)ȳ ϩ (' ) ▼ὲѩ (ʉ)ȴ  

 

ỵӰϩ ἤ ứѠᾎȲѻ ISRM∂ ПỵӰ Ѡᾎ

ᴩ ứȴ  3-36Ɫϩ ἤ ц Ὠ Ẃ ȴ  

 

3.3.6.1.3. ỵ ᾼ ϩ ἤ 

Ӑ H ếӂ֮ П ֮ ϩᾼ ц ᴷ Ὠ (Yeh et al.,  

2012, p23ɀ24)Ȳ Ὑֽϯȸ  

(1)  ế ӂ HCBH01֮ э П ỵ ї ᾼ  ἤ ֫ ᾎ

(Anelastic Strain Recovery, ASR) Ὠ (  3-37-(b)) Ȳ ӱ

HCBH01Ἤ֯ᴯ П ֮ ϩ Ȳ ὑӔ ϩ (

)ȴ  

(2)  ếӂ HCBH01֮ эПỵїᾼ ₤ц  

(  3-37-(c) )ȳ֮ῶ ᾼ ₤ц Ȳ ứדи

έ Ὠ (  3-37-( e) )Ȳ ӱếӂHCBH01֮ эỂ ֮ ȸ  

(a)  Э ὑӔ ϩ Ȳᵀּפ 4 MaBP› ὑ ϩ

ȴ  

(b) MaBP›Ȳ 1.5פּ  Ɫṛ ϩ ȲῺᴍ ẃИד ⱢӔ

ϩ (Lin, 2015, f5.1 & f5.17)ȴ  

(3)  ӦὑH ӑ ᵓ ᴩѬϩ ᾎП ֮ ϩ ᾎȲ֪ױ ӣ

ỵїᾼ ἤ ֫ ᾎ ᴷ ֮ ϩ Ȳ ӣ ᴕ

ᾼЛ ứἤȲṳѹצ∕∟ ṅҒѿשׁ ȴ  

 

K П ֮ ϩᾼ ц ᴷ ὨȲ Ὑֽϯȸ  

(1)  K Ѭϩ ᾎ (Hydraulic Fracturing Method, HF)ᾼ

Ὠ (  3-38-(a))Ȳ ӱK ҅ ϩ Ҡ ╥ṛ ϩ (  

3-38-(b)) ȷᵀ K ׀╠ Ѭϩᾎ (Hydraulic Tests on Pre-

existing Fractures Method, HTPF)ᾼ ὨȲ ӱK ҅

ϩ Ҡ ╥ṛ Ἠ ϩ (  3-38-(c) )ȷ
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ἤПׁשṅ Ὠ (Ẃֽ ȳԓ ╦ứᴯṆ )Ȳ ӱK

҅ ϩ Ҡ Ὼṛ ϩ ᾼ (Shi et al ., 2004, 

p237)ȴ  

(2)  Ӧὑ ѠᾎᾼԒщ ạц έᾼ Ȳ ᴕ Ѭϩ

ᾎἨ╠׀ Ѭϩᾎ έ ὨᾼЛ ứἤȴẂֽȸѬϩ ᾎ

֮ ϩẔМПϚѻ ϩѠ֣ э ӂᴩ (Yang et al.,  

2003a, p3-4)ȴ  

 

K H ᾼѻ ϩѠ֣ ЄЊד ṅשׁ ( ᶾ ќ ᵫ

( 1) 3.3.6.1.3 )Ȳ ֽϯȸ  

( 1)  ὑH HCBH01֮ эПỵїȲѿ ἤ ֫ ᾎ

Ὠ ӱּ֯530פ m ⇔ ( Yeh et al., 2012, p23ɀ24)ȸ  

( a)  Єѻ ϩʎּ14.5פ MPa (ᴯ (356/80פּ ȴ  

( b) װ  ѻ ϩʎּ9.6פ MPa (ᴯ (157/10פּ ȴ  

( c)  Њѻ ϩʎּ9.2פ MPa (ᴯ (247/04פּ ȴ  

( 2)  ὑK KMBH01 э ⇔ 306 m ᴩПѬϩ ᾎ ᾼ

֮ ϩⱢ (Yang et al. , 2003a, c3p17)ȸ  

( a)  ₣᾿ ϩ (ʎ Ɫ8.11 MPaȴפּ(  

( b)  Ѭӂ Єѻ ϩ (ʎ Ɫ10.68 MPaȴפּ(  

( c)  Ѭӂ Њѻ ϩ (ʎ)ּפⱢ5.73 MPaȴ  

( 3)  ὑK KMBH01 э ⇔ 430 m ᴩПѬϩ ᾎ ᾼ

֮ ϩⱢ (Yang et al. , 2003a, c3p17)ȸ  

( a)  ₣᾿ ϩ (ʎ Ɫ11.4 MPaȴפּ(  

( b)  Ѭӂ Єѻ ϩ (ʎ Ɫ14.43 MPaȴפּ(  

( c)  Ѭӂ Њѻ ϩ (ʎ)ּפⱢ9.38 MPaȴ  

( 4)  ὑK KMBH01 э ⇔ 300 m ᴩП╠׀ Ѭϩᾎ

ᾼ ֮ ϩⱢ (Lin et al., 2005b, c4p107)ȸ  

( a)  Єѻ ϩ (ʎ)ּ10.29פ MPaᴟ12.34 MPaȴ  

( b) װ  ѻ ϩ (ʎ)ּ6.66פ MPaᴟ8.62 MPaȴ  

( c)  Њѻ ϩ (ʎ)ּ0.76פ MPaᴟ2.14 MPaȴ  
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3.3.6.2. ἤ 

╟ᾼ ⇔ЄЊцẔиӁȲ╥ Џ Ṇ ғ ᾼѻ

֪ІȲᴖ Ẕ ⇔ЄЊцẔиӁᾼ֪ ȲҔᵶȸ  

(1)  ἤȸὍ ἤᾬ Ӑṝᾼ ȳӕỵἬ ᾼ ⇔ȳ

ȴ  

( 2)  ἤȸӕỵ … ȳ ȳ֮ϯѬиӁц☼ ȴ  

 

 3-39-(a)Ɫ ֮ ⇔ȳ … ц иӁ ( Wu et 

al.,  2013, p701)ȴ  3-39-(b)Ɫῧ ỵ ӕỵᾼ … ȳ

Ὠȷ ₇Є ẃᴞׁשṅѻ Ѭ ᾼ ỵїȲᵀ

… ȳ ᾼ Ȳ Ῠ цѡӐᾼ ῺȲᴖ ẕỵ

ᾼ … Ὑ ὑẔ҃ ȴ  

 

3.3.7. SNFD2017 ᴕ Ẃῶϡ 

֮ ╟ᾼׄԓғ ᴷ ὨȲ╥Ẕ ᵡ ȳậ ∂

ᾼ ȴ֮ ╟ᾼׄԓғ Ȳậḟὑ ἘцẔ

ᾼЏ ȲᴖẔ ⁄Ӈ ᴕ ᴷ֮ ᾼ֮ ἤȴ  

֮ ╟ׄԓғ ᾼ Ȳ ( ׄԓ

ᴷᶾ )Ȳӣѿῶ ֮ ╟ Ϣ Ӣ♄ Мᾼ’ԓ Ȳ֯ᴕ

ᾼ в (ֽᴍ ד )ȲẔἬҠ ắẞᾼ ц ȴ  

֯ḥ֮צ ╟ ᵿᾼ ᾓϯȲ ᴕѡӐH12 ᵫ

ᾼ▐ (JNC, 2000, c5.5)цKBS-3 ἘȲ∂ Ϛ ẁᶾ

Ḗᾼ ᴕ ẂȲ ⱢSNFD2017 ᴕ ẂȲӣѿ ד ᶾ ȸ  

( 1)  SNFD2017 ᴕ Ẃ ӣῶ оᾼ ԝѠהȲ ẁҔᵶד

Ἐ ȳה ц Ԉᾼ ὙȲẁד ṅשׁ ᴯȲ Ԛ֝נ

∂Ӵȳ ȳиṹ ד ᶾ ϩȴ  

( 2)  SNFD2017 ᴕ ẂԚҔᵶ 3 ῶ цẔ ᾼ ᵗ ὙѝԈȲױ

3 ῶ ᾼ֤ цв иᵑⱢȸ  

( a)  ῶϚȸᾎ Ḗц Ἐ  
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( b)  ῶϡȸ֮ Ἐ цה ἤ  

(c)  ῶϮȸׄԓ ᴷ цה  

 

ẔМȲῶϡв (ֽ  BἬӱ )П ∂ ᾼ ὙѝԈȲ

ᴕᶾ ќ ᵫ ( 1)Ȳ ԈAȴ  

֯Ữӑ ứ֮ ╟ ᵿП›ȲSNFD2017 ᴕ ẂП

∂ ӭᾼȲѻ ֯ᵂⱢ ȳׄԓ ᴷȳ ֮ ἤ ▲ ᶾ

ᾼ ֥ἤᶾ ӂүȲ═ Л ֮ ֥ȳ ȳ Ӕ

֫ (  3-4-(b)) Ȳ ד ᶾ Ȳ Ḗ ȳᶾ

ȳ ἒױ ᾼ ἤȴϚӎ ẃ ứ֮ ╟

ᵿ∟Ȳד ᾼᶾ ☼ ȲᵛҠ ϱ♆ϱӣ Ȳ∂ ứ ᵿᾼׄԓ

ẂȲ ֥ׄԓ Ḗ∟ȲӣѿӨ ֮ ╟∂ ȲἨ ᴩד

ḟ ᶧȴ  
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3.4. ӑẃ ∂  

ᶾ Ҡᴩἤᾼ ╥Ӑ ᵫᾼѻ ȴSNFD2009 ᵫ∂ Ӑ

ᵫᾼׁשṅЏᵂȲ ὑῧ ỵᾼ ἤ ▲ ᴷȲᴖ

Ӑ ᵫв ȲὙ ḖẔ ◕ἤӭ ȲӇ ɦ ᵡ᷄ẞ֥

ᾼῧ ỵ ᴩ֮ ȹɧȲ֪ױȲ Ӑ ᵫ 3 ( ֮ )

ᾼ цӭ צ 2 ȸ  

(1)  ᵡ᷄ẞ֥ ᾼῧ ỵ ᴩ֮ ȹ  

(2)  ╥ᵡẓ ֮ ἤ ▲ ᴷᾼᶾ Ҡᴩἤȹɧ  

 

ӦӐ ᵫᾼד ὨȲҠ҉иכṅשׁ Ὑϱ ӭ ᶁБ דȲכ

Ὠכṅשׁ Ὑֽϯȸ  

 

3.4.1. ɦ ᵡ᷄ẞ֥ ᾼῧ ỵ ᴩ֮ ?ɧ 

(1)  Ӧὑ ᴯὑ ыӂ◦ѭ Ȳ ֮ ╟ ᵿ ᾼщ

֪ІҔ╗ȸѭЍ♄ ȳ ♄ ȳ֮ ἤȳᾇ ᵂӣȳὋ

сἨḛ ȳ ц Ѭ ֪ІȲѿц ᵍ∟҅Ϣ Ҡ Ϥ

–֮ ╟ᾼ ȳᾒ ц֮ϯѬ Ҡ ἤ ֪Іȴῧ

ỵȳᾇỵцМӢ҅ ỵȲ╥ П֮ ╟ᾼ

֯ ӕỵȲẔиӁֽ  3-20ἬӱȲẔ ἤѩ Ὠֽῶ  3-1

Ἤӱȷ ṅשׁ Ὠ ӱ (  3-21)ȸ  

(a)  Ӑ цᴫ ῧ ỵ Ȳ Ϡᴯὑ ὧ ֮

ᾼЄ ῧ ỵ ҵȲᴟЭᶁӑ ᾎ Ѧᾼщ ֪ІȲᶁ

Ҡᴕ ᵂⱢ֮ ╟ᾼӕỵȴ Ӑ цᴫ ῧ

ỵᶁצᴟюᴍ  ᾼד ứ ϩȲѹẓ Ҡ ▲ἤếҠ

ἤȲҠᵂⱢ ֮ ╟ᾼᴕ ȴ  

( b)  и ҵȲМӢ҅ ỵ ⇔ ┤Џ

Ҡᴩἤ ᵅȲᵀẓצẔ҃ Ἐ (ֽ э֮ה )ᾼ

Ҡ ἤȲ ═ ᾓȴ  
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(c)  ᴫ ᾇỵ ֵȳᾇ ᵂӣὙ Ȳѹẓצщ

(ᾒ )ȲṼ ᴩᾎ ȲЛ ֥ᵂⱢ֮

╟ᾼᴕ ֮ ȴ  

( 2)  ֯ דּ ἤ֪І (ֽ╜ᾙȳӖ ắ⇔ȳӻ ȳ∂ Ӑכ

)Ȳ ᴕ ֮ ԈϯȲ ֥֯׀ ᾼῧ ỵ Ȳẓ Ṝ

ᾼỵ ѐЉȲҠѿᴕ Ɫ֮ ╟ᾼ∟ ▲ ȲҔ

ᵶȸ  

( a)  ᴫ Ȳֽ  ȳ ȳ ֮ᾼῧ ỵ ȷẔМȲү

еҨὑ2013/07/16 Ӕהẗѝ   ╜ἈȲ ѿȸɦѬ

Ѭ ɧȳɦϢЀ ⇔ɧцɦ е ɧ ԈȲṼɦᵅὍ

ἤ ᾬ ╟ ᵿ Ẃɧד ứȲБ

ὑ֥ ᵿПҵȴᴕ Ὅ ἤ ᾬ ᵿ ᵿ

ᵅὍ ἤ ᾬ Ȳ Ὑ K Б

ὑ ᵿᾼᴕ Ȳṳ      ᴞѻ═Ӗ

ȲӦү ҅ῶϢ ὙȴӐ Ὠṳ   ѡ

(2013/08/29) ґ ȴ  

( b)  Ӑ ὧ Ȳֽ Ѝȳ Ҕ׆Ѝȳếӂȳ ỳ ῧ

ỵ ȴ  

( 3)  Ӑ цᴫ ῧ ỵ Ȳ֪ ὑЛ֮֝ (ӂ -ὧЍ

ἨЄ ỵ ) (  3-1ПPDMBἨTCMB)Ȳ

ӭ›Ἤ ᾼKBS-3 Ἐ цׄԓ ᴷȲӇ ᴕ ẔЛ

֝ᾼ֮ ἤ (  3-40)ȸ  

( a)  Ӑ ὧ ῧ ỵ ȸ  

( i)  Ӑ ὧ ῧ ỵ ȲЄֵ ҽЄᾼЄ ỵἨѱỵἬ

Ȳ Ἐ Ӈ ӣױ ỵ аȸ  

É ᾼо   ứἤȲ֪ⱢЄ ỵцѱ

ỵᾼч ἤ ῧ ỵᶶȲẓצṏֻᾼо ϩ

(  3-29-(f), (g) & (h)) ȴ  
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É ֮ϯѬֵ ὑЄ׀ ỵцѱỵ ỵМȲῧ ỵ

ד ѹẔ ὔắ ḛ ᾬἬ҉ ȳ⅔ 

(  3-29-(c) & (d) )ȴ  

( i i )  Ӑ иὧ ῧ ỵ Ȳӭ›ẓצḛ ᾼ Ȳ

Ϣ Ӣ♄ Ȳ   ѐ⇔ᾼ ц ӂ

оᾼ ⇔ ᵅȴ  

( i i i)  Ӑ ὧ ῧ ỵ ᴯὑὰ ӻꜜ ( ἍṆ

)Ȳ ֮ ȲҠ ֪Ể Є ỵцѱỵᾼỵ

Ӱ ד⇔ ῧ ỵ ᵅȲ֪ױȲẓצ ᾌᾼ

Ȳ ӱȲῧ ỵ Ӑṝ֮

ד ᵅ−ֵ (  3-24-(a) -(2) )ȷד ѝ ╓ҏȲ ᾌ

ᾼ ⇔ ᴩ ỵ ᾼ ⇔ ᵶѬἤצ

(Wen et al. , 2015,p9-p11)ȴ  

( b)  ᴫ ῧ ỵ ȸ  

( i )  ᴫ ῧ ỵ ᶁ ὑ ᴿᾼ֮ о (ӂ

-ὧЍ ȷ  3-3-(a)ПPDMB)Ȳ ᾛ֯׀ᾼ ἤ

ỵ (ֽ ỵ Ȳ  3-3-(b) ) Ҡ ᷊ ᾼ 

Ѭ Ȳ Ἐ Ӈ ӣױ ỵ аȴ  

( i i)  ᴕ   ѐ⇔ᾼ ц ӂ оȲ⁄֪

צ⇔ (300 mᴟ1,000 m)ȲӇ ᶔ ᴕ Ѭ

ϯ (ֽ֮ϯѬ☼֣цо )ᾼ ἤȴ  

 

3.4.2. ɦ ╥ᵡẓ ֮ ἤ ▲ ᴷᾼᶾ Ҡᴩἤ?ɧ 

( 1)  ῈМ ȳЄ֮ ȳ֮  ȳ έȳGPS έ

ѐ⇔ (Є ) ▲ᶾ Ȳ ὑ ᴷ֮ϯỵ ц иӁȲ֯

Б ∂Ӵṳ צ╥ ᾼ ▲ ᴷᶾ ȷכғ › ῧ

Ḃӻ ᾼ֮ϯ Ѭ Ȳṳ έҏ֮ϯỵ ᾼҠ

ȴ  

( 2)  K ᶾ Ἤ∂Ӵᾼ ᵿѐ⇔ (Њ ) ▲ᶾ Ȳ

Ҕᵶ Ἐ Ӵȳ֮∂ה ȳэв иέȳ
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ᶾ Ȳ ֮ ȲҠצ έ Ѭ ц ἤȴ K

ד ὨȲכṅשׁ ד֥ ԈȲБ Ṇ о כ

SNFD2017 ᴕ ẂῶϡȲӣѿ Џ ᶾ ȳׄԓ

ᴷ ϩȲẔἬ П֮ Ἐ цה ἤ Ȳ ѿ

Ὑ Бẓ ֮ ἤ ▲ έ ϩȴṼ ᾎצ

҆ ȲK Б ֮֯ ╟ ᵿᾼᴕ ȴ  

 

3.4.3. ӑẃ ∂  

(1)  ẃ ứ ᵿᾼ֮ ἤ ▲ᴖṕȲУϯ֮ ᾼׄ

ц έȳ ֮ ϩᾼ έȳЄ ἼѬ ȳ ⇔У

ϯѬϩ ЏᵂȲᶁ╥Ӈ ᴩᾼ ֮ ▲ц έЏᵂȷ

ϱ ד ᶾ Ȳ ᶁБиᵑ∂Ӵד ᶾ ȲᵀỮӑ ᴩ ֥ἤ

ᾼ Ȳ╝∂ ∂Ӵ  ἤᾼ ֮ ἤ ▲ᶾ ṅשׁ

֮Ȳẁ ᴩד ᶾ ᾼ ֥ ц ȴ Ϡᶾ ֥ц

ҵȲӼ ═ ᴕ Ȳ═ Ғ QA/QCṆ Ȳѿ

сц ’ ὨᾼҠ‒⇔ȴכ▲  

(2)  ֮ ╟ ᵿ Ȳ Ữ ᵿ Ẃ (AECTWὑ2015

4ѣ24ѡеӁɦד Ὅ ἤ ᾬ ╟ ᵿ ɧȲ

ᴩ╜ ⁄ȲṤЭỮ ᾎứᾼ ᵿ Ẃ )ȲṼ ֮ ἤ

ṳ Ѡהᾼ Ȳ∂ ȸ  

( a)  ѭЍ♄ ȳᾇ ᵂӣȳ ♄ ֮ Ȳѿ ЭᾼЏ ᶾ

Ь ѿᵌὢȲ╝ ֮֯ ╟ ᵿᴕ Ȳ

ᵀֽᴶꜜứẔ ȲֽѭЍМїцѭЍ Ȳ ╜Ἀ

ѻ ֮ П ạứȲѿᵍ Ӣ ȳטּ ȴҫҵȲ

ᾼ ᵿȲ֯∟ ▲ МȲ Ṝѿ

֮ ╟ׄԓἤᾼѭכ♄ ȳᾇ ♄ Ἠι ֮ Ȳ

Ӽ ֯ҵȴ  

( b)  ὋсἨḛ ȳ֮ ȳ Ѭ ȳЁӰ☼ ֪ІȲ ֮

╟ׄԓἤᾼ ἤȲЛ֝ᾼ Ἐ Л֝ᾼצ

ἤȲ֪ױȲЛừᵂⱢῴ ( ) ԈȲᴖ╥ᵂⱢ



   

 

3-79 
 

ᵿ ( ) ȲӇ ᴩПԓṆ ғ ׄԓ ᴷ

ᾼᴕ ֪ІȷẔ ἤ ѿ ứ ᵿȳ ứ Џ

цẔׄԓ ᴷᾼ ὨȲᵂⱢ ᵿ ( )

ᾼᴕ Ṽ ȴ  

(c)  ֮ ╟П ⇔ᾼ֮ ἤȲ ц Џ ứ

ἤἨׄԓἤȲֽ֮ ᾌ ȳ֮ϯѬ☼ ȳ ⇔ȳ о

ᴯ ( Eh)ȳ ᵮ  ϩȳ ֮ ϩ Ȳ֪Л֝ᾼ

Ἐ Л֝ᾼצ ἤȲ ῴ ᾎ ứ Џ

ȳ ᾎ ᴩ ᴟ ứ ⇔ậ Ẕ ἤ Ȳ╝Лừ

ᵂⱢῴ ( ) ԈȲᴖ╥ᵂⱢ ᵿ (

) ȲӇ ᴩПԓṆ ғ ׄԓ ᴷᾼᴕ ֪Іȴ  

(d)  ӑẃᾼ ᵿ ᴖṕȲ Ϡ› ᾼ֮ דּ ᴕ ֪

ІҵȲӖ ᾼ ắ⇔ȳὍ ἤ ᾬ ᾼҠ ἤȳ֮ ᾼ

  ἤȳ ֮ Ὲ ӣᾼҠ ἤטּ (ֽẓ ϡ о

֮ ᾼ׀⅔ ֮ ) ȲӼӇ ᴕ ȴ  
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 3-1ȸ цẔỂ ֮ П֮ ֮ ֤ і  

aye( (Kinmen)

@w'�(Wuchiu)

iTHþ(Matsu)

?6=þ(Penghu)

MH,ž(Lutao)

UÕ-d(Lanyu)

oD,�,ž
(Kueishantao)

(KST)

(Ï,�@�,�OL
(Tatun volcano group, TVG)

Q¢"¿(Taipei)

/���-d (Pengchiayu)

8qRY-d
(Mienhuanyu)

RYDž-d(Huapingyu)

+·UÕ-d(Hsiaolanyu)

RY-d(Huayu)

7�#±-d (Dongjiyu)
RY7�=�Fn(HTB)

'¢f.@�,�OL
(Keelung volcano group, KVG)

+DUÕ(Yilan)

Q¢7�(Taitung)

RYT–(Hualien)

�Õ(Š (Zhongli) PHB

PHP

CP

WF

HR

BR
¡
¢

£
¤

¥

CR

TSB

TNB

PKH

KYH

HTB

(c)(b)

Modified from Lin et al. (2003a, Fig. 2)[Lin, A.T., Watts, A.B., and Hesselbo, S.P. (2003), Cenozoic stratigraphy

and subsidence history of the South China Sea margin in the Taiwan Region, Basin Research, 15, pp. 453-478.]

(a)
















































































































































































































































































































































































































































































































































































































































































































































