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ᶺ ᴞ 1978 ד (Ӗ 67 ד ) Ởᵓӣ ȲṤЭԚצ Ϛȳ

ϡȳϮ ᾼ 6 Ȳ   (   )֪ в╜ ᴩ

ЏᵂȲϚ׀⅔ ᶙЏ ᴩ⅔׀Ȳϡ ЏȴẔМȲ Ϛȳϡ 4

ⱢᾐѬה ( boil ing water reactor,  BWR)Ȳ Ϯ Ẓ Ɫ

Ѭה ( pressurized water reactor, PWR)Ȳ   Ẓ ⁄Ɫ Ḕ₤ᾐ

Ѭהч ȴ ᴷױ 3 ᾼ 6 40 ד Ӣּפ

5,048е ᾼӣ І ȴ  

ӣ І ╥╓֯ Іч ẞ ᾎԛצ ֮ќ═ и

ч ѹ ҏч ᾼ І ȷ Ὅ ἤ ᾬ╓ ẁ

Пӣ І ἨẔ ԛ Ἤ ӢП ậ ᾬȴ Ὅ ἤ ᾬ

ẓדצ ПὍ ἤȲ ὍЄ ᾼ ȲἬᵶПὍ ἤ МȲ

ֽ 99Tcȳ 135Csȳ 129  I и ᾬц 237Npȳ 239Puȳ 243Am ц 247Cm

Ṇ ȲẔҙ   ϫ Ȳѹד и Ɫ Ԅ Ȳ Ϣ

ẓ  ֯ᾼ ֚ Ȳ֪ױ ᷄Ԛ֝ Ҡᾼ ѠהȲ ’

Ὅ ἤ ᾬҠѿ  ֯Ҡ Ϣ ӭ›Ӣ♄ ПҵȲϚ

᾿╥ ᶾ ᾼ ПϚȴ  

ӣ І ᾼ Ӑ Ḗ╥ ᾼ Ȳ ӣ

І Әϵׄ ȲṿẔ Ϣ Ӣ♄ Ȳѿ ’Ӗ ׄԓц ₇

Ȳ‚ ‍ ᾼӘ ȴ ᶩ ȳ э ȳԜ ȳ

Уᾃ ȳыῈ ц ֮ ╥ ֢ ᴕ ᾼ Ѡ ȴ

ϱ ṷѠ ṅ∟ȲϚשᾼׁדֵ ₀ ɦ ֮ ɧ

╥ ⱢҠᴩᾼϚ ѠהȴᴖἬ ᾼɦ ֮ ɧ… ӣɦֵ

ɧᾼ ἘȲᵓӣ ỵ ᾼ   ἤȲ ӣ І

֯׀ פּ 300 ᴟ 1,000m ᾼ֮ϯỵ МȲԛ ֥Ҕ⅔ ȳ ֫

Ḋ Џ ╟ʟʟ ӦϢЏ щ Ἤᶮכᾼֵ Ṇ ȲҠ

ѿצ ṿҵ ᴖ ᾼ ắẞ   ᾼ ὨȲѿ ậṜ ᾼ

Ȳ ӣ І ᾼ ⇔֯ Ϣ ӭ›Ӣ♄ П›Б

ᴟᾎ҆ ứἬ ᾼ ȴᶺ ᾎ ṼӖ 102 ד 01 ѣ 18 ѡ
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ӔеӁПɦ Ὅ ἤ ᾬ цẔ ╟ׄԓ ⁄ɧȲẔ

М 9 ứ Ὅ ╟П Ȳ ’Ẕ ╟ҵϚ

ϢἬ Пכ Ϣצד Л ʂȶϡХ ᴫӆȴ 10 ứ

Ὅ ╟П Ȳ ’Ẕ ╟ҵ М ϢἬ

Пכ Ϣד ȲЛ Ϛᴍ иПϚȴ  

ᶺ ӣ І П Ȳ…Ṽɦӣ І

(2006 ד ứᾪ )ɧП ứ ц Ȳй ᴩ в П

ᶾ ц ╟ᾼ ∂ЏᵂȴӐ ◕ (2005~2017 ד )Ɫɦ ֯

ӕỵ ἤ ▲ ᴷɧ ◕Ȳ כ 2 ṭ ȸ (1)

ὑ 2009 ד ҏɦᶺ ӣ І ῴḔᶾ Ҡᴩἤ ᴷ

ᵫɧ( SNFD2009 ᵫ )ȷ (2)ὑ 2017 ד ҏɦᶺ ӣ І

ᶾ Ҡᴩἤ ᴷ ᵫɧ( SNFD2017 ᵫ )ȴӭ›Бᶙכ

Ὼ Џᵂѻ ӭ ̅̅ ҟ  שׁ Ὠכ вҵד

Ȳὑ 2009 ד ҏ SNFD2009 ᵫȲ ᵫв ɦ

Ԉᾼ ṅɧȳɦשׁ▲ ᶾ ᾼׁשṅ ɧȳɦӣ І

ᾼғ ᴷɧ ᶾ ὨȲṳὑכ 2010 ד 7 ѣ ֝

ȴү еҨṼ П SNFD2009 ᵫв Ȳ ѿ ṳᶙכɦӣ

І (2010 ד ᾪ )ɧȲὑ 2011 ד 1 ѣ

ứеᵫȴױҵȲӐ Ṽ ḖП SNFD2017 ᵫӭ Ȳ

Ὼ Џᵂ Ȳᶙכɦӣ І ( 2014 ד

ᾪ )ɧȲБὑ 104 ד 3 ѣᶙכ ȴ  

OECD (2009, p.3)╓ҏ֮ Ḗ֮ ᾼ  ứ ἤȴἬ

  ứȲ‍╓ᾭ Ϛ᾿Л Ȳᴖ╥֮ ד ᴖ═ ᾼ

Ȳ ═ ֥ׄԓ ᾼ֮ Ԉȴ SNFD2009 ᵫ (ү

еҨȲ 2010)ᾼׁשṅ Ὠ ӱȸ ֮ ♄ ȳ֮ ȳѭЍ♄

ц֮ ḳ ᶁצẔ‭ иӁᾼ ἤȷ Ϡ ỵ ẓ   ֮

ứ ἤҵȲ ҟ Ɫᴯὑὰ ꜜПӐ ỵ Ȳ שׁ

ṅ ӱҠ Ὼᴍ ẃȲБד Ϥד ứ֮ ᾼ֮ Ԉȴѹ֪

Ẕ֮ ц ἤҠ ỵ ᴿȲ╝֯∟ ᾼ ֯ ӕỵ

▲ЏᵂМȲ Ғ Ӑ ỵ ứἤᾼׁשṅȴῴ ᴩỵ ȳ
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иӁ ѻ Ἃᴼ ᾼ ṅȲậשׁ▲ ∟ ᴷц ἬӇ

П ȷ֝ Ԓ›ὑ ỵ П ṅᶾשׁ▲ Ȳ

ӣὑӐ ỵ Ȳѿ Ӑ ỵ ד ֮ ȴṳ

ỵ цЏ Ṇ П ȳѬȳϩȳо ἤד П ▲ ᴷᶾ

Ȳ ѿậ ᶙ ֮ϯỵ ▲ Ȳѿᵓ∟ Ӑ ỵ ứἤ

ᴷЏᵂП ᴩȴ  

֯ ҟ МȲד ֯ӕỵ ἤ ▲ᶾ П Ȳ Мὑ∂Ӵ

ỵ ἤ ▲ ᴷד П ᶾ Ȳ ֯ ỵ

ᶙפּכ 500 ֮ῶ / ϩ ȳ16 km֮   ȳ3,000 

m (6 э )֮ Ȳц֮ᾬ / Ѭѝ / ֮о / ỵϩ эвה֢ ᵂ Ȳṳ

֥ἤᾼ֮ ȳ֮ᾬȳѬѝȳѬо ц έȲ∂ ҏ

ỵ ῴḔ֮ Ἐ כȲᶙה ỵ ᴕ Ẃ (Reference 

Case)ȴ ֢ ἤᶾ ֥ἤᾼ Ȳ ᴕ ẕ KBS-3

ἘȲѿ ֮ ֮ Ȳ ӣ SR-site ᶾ ☼ (SKB, 2011, 

p24)Ȳẁ Џ ᶾ цғ / ׄԓ ᴷᶾ П Ȳѿᶙ

֮ ▲ᴟғ ᴷᾼ ᵂ ☼ ȴ  

Ӑ ∟ Џᵂ ȲṼ ḖѿѡӐ

(JNC)ὑӂכ 12 Пɦכᶙד Ὅ ἤ ᾬ

֮ и ᶾ ᾼ‒ ἤɉ֮ иׁשṅ 2 ậװ ɧ

ᵫ (ѿϯ H12 ᵫȷ JNC, 2000)Ɫ ᴕṼ Ȳ═ ᴩӐ

ỵ ӕỵ ἤ ▲Ȳ֝ ᴩ Џ ᶾ ȳ Ӑ ц ҅

Пғ / ׄԓ ᴷᶾ ᾼῴḔ ЏᵂȲѿ כ ֯ ӕỵ ἤ

▲ ᴷ ◕ӭ Ȳ ὑӖ 106 Ἁד ҏɦSNFD2017 ᵫɧȴ

І ỗ Ḗ SNFD2017 ᵫ ᶺכ ӣ І

ᾼ 3 ◕ἤӭ (2011 ד 2 ѣ 22 ѡ נּ )Ҕ╗ȸ  

(1) ᵡ᷄ẞ֥ ᾼῧ ỵ ᴩ֮ ȷ   

(2) ֮ ᶾ ϩ╥ᵡᶙ ȷ   

(3) ֮ ╟  ׄԓἤП ᴷȴ  
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Б ȳеᵫП Ȳ ◕Ữӑ ц ᵿᵂ Ȳ֯

ứ ᵿ ԈϯȲ═ ᴩ ֮ ד ᶾ ϩȲᶛ ԓ

֮ (Є֮ )ȳ֮ ֥ ἤ ▲ (ѭЍȳ ♄ ȳ֮ ὋсἨḚ

ȳ ц ӂ ֪І )Ȳṳ∂Ӵד ֮ ▲ȳ

Џ ᶾ цׄԓ ᴷᶾ Ȳ ד ὨȲֽכ כ 2017 ד

◕ӭ ȴ  
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2.1. ӭ  

ү еҨⱢϠ֪ ӣ І ׄԓ ᾼ ḖȲὑӖ 72 ד

שׁ Іч ӣ І ṅשׁ ȲṳὑӖ 75 ד

ᴩ╜ ứ∟ ѿ ╟ȴױ  П ȲᴞӖ 75 ד Ở

ᴟӖ 93 ד ȲԚ ȸ ἘῴḔׁש ȳῴ Џᵂ ȳ

▲ᶾ Ȳѿц ▲ ╟ ᶾ ◕ 4 ѻ ◕ȴү

еҨṼ ɦὍ ἤᾬ ᾎɧ ɦὍ ἤᾬ ᾎ╟ᴩ ⁄ɧד

ứȲὑ 93 Ἁד ҏɦӣ І ɧȲ Ố

І ỗ ὑ 95 ד ứȴү еҨӇ Ṽ ɦӣ І

ɧ в ᴩ֢ ЏᵂȲṳṼḕ 4 ד ᴩ Ӕ

ϚװП ứȲѿцᴕ в ᾭᾓȲ Џ

ᵂв ᴩ Ӕȴ 104 ד 3 ѣБᶙכ 2014 ד ᾪᾼ (ү е

ҨȲ 2015)ȲẔ ԓ ЏᵂҔᵶ 5 ԉ ◕ȸ  

(1) ֯ ӕỵ ἤ ▲ ᴷ ◕ (94~106 ד )  

(2) ᵿ ứ ◕ (107~117 ד )  

(3) ᵿ ▲ ◕ (118~127 ד )  

(4) ׄԓиέ ᴷ ◕ (128~133 ד )  

(5) ∂ ◕ (134~144 ד )  

 

ϱ ֢ ◕Џᵂ ֮ ▲ȳЏ ׄԓ ᴷ ҅Ḃ

ѿ ӭכ Ȳ֢ ◕П ȳӭ ц ṭ Ȳֽ 2-1 Ἤӱȴ  

ɦӣ І ɧᴞ 94 ד Ȳ ɦ ֯ ӕ

ỵ ἤ ▲ ᴷ ◕ɧȲṳ ὑ 106 ד כ ҏɦᶺ ӣ І

ᶾ Ҡᴩἤ ᴷ ᵫɧ( SNFD2017 ᵫ )Ȳ ѿ

Ẓכ ӭ ȸᶙכᶺ ֯ ӕỵ ἤ ▲ ᴷȲц∂Ӵ ֯

ӕỵғ  / ׄԓ ᴷᶾ Ȳṳ∂ ϯ ◕ (107~117 ד ) ᵿ

▲ ȴ  

Ɫ ᵓ כ 106 ד П ◕ӭ Ȳү еҨБὑ 98 כᶙד

SNFD2009 ᵫ (ү еҨȲ2010)ȲẔМῴḔ Ὑᶺ ẓצ ֯
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ӕỵȲṳẓ ῴḔ ᶾ ПҠᴩἤȴ ȲӐױ Ὼ Џᵂ Ȳ

ѿ SNFD2009 ᵫⱢ Ȳ═ ᴩ ֯ ӕỵ ἤ ▲Ȳ֝

ᴩ Џ ᶾ цғ  / ׄԓ ᴷᶾ Пׁשṅ Ȳѿ ɦכ

֯ ӕỵ ἤ ▲ ᴷɧ ◕ӭ Ȳὑ 106 Ἁד ҏɦSNFD2017

ᵫɧȴ ὑ І ỗ Ḗ SNFD2017 ᵫ ӣכ І

П 3 ◕ἤӭ (100 ד 2 ѣ 22 ѡ נּ )Ɫȸ  

(1) ᵡ᷄ẞ֥ ᾼῧ ỵ ᴩ֮ ȷ  

(2)  ֮ Џ ᶾ ϩ╥ᵡᶙ ȷ  

(3) ֮ ╟  ׄԓἤП ᴷȴ  

 

2.2. Џᵂ  

ⱢḖ ӣ ҵ ц вׁש ȲSNFD2017 ᵫ

▐ ѿɦ֮ ɧȳɦ Џ ᶾ ɧцɦׄԓ ᴷɧ

3 Ɫ їȲṳᵂⱢӐ Џᵂ П 3 Єѻ Ȳ Ὑֽϯȸ  

(1)  ֮  

(a) ֮  

צ ὑ֮ ӣ І ֮ ᾼ ἤȲ ᶺ

Ё Л֝ ֯ ӕỵᾼ֮ Ȳ еצ╠

Ȳᶛ ὙЄ֮ ֮   о ἤȲᶙכ

SNFD2017 ᵫ ȷ  

(b) ֮ ἤ  

ѿӐЁ ֮ ֮ ∂Ӵᾼ ᴕ ẂȲиᵑ

ׄԓ ᾼ֮ϯѬ ἤȲҔ╗ȸѬѝ֮ ȳѬѝ

֮ о ȳ ȳỵӰ ἤ Ȳ∂ ֥ᾼ֮

Ἐ ה (Geosynthesis)(JNC, 2000, c3p7)Ȳṳ ᴕ ẕ (SKB)

ᶾ (Andersson et al.,  2013, p. 1049)Ȳ∂ӴӐЁ

ᴕ Ẃȴ ᴕ ẂⱢЏ ׄԓ ᴷиέᶾ П

Ȳ ѿ ẕ SKB ᴩ ӻ☼Ȳד ὨᶁⱢכ SNFD2017

ᵫ ᾼѻ в ȷ  

(c) ֮ ֥ ἤׁשṅ  
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   ӐЁ֮   оᾼד Ȳв Ҕ╗ᶺ

ЁᾼЄ֮ ( ѭЍ♄ ц ᵂӣ )ȳὋс ḛ ᵂӣȳ

ӂ Ȳ∂Ӵ   ứἤᾼ ֪І

ᾼ ᶾ ц ᴷ ϩȲ ẁ∟ ◕ׄԓ ᴷПӣȴ  

 

(2)  Џ ᶾ  

֮ ᶾ ѻ ᵓӣֵ ἘȲѿ ᾼ ẃ 

ӣ І МὍ ἤ ᾼ Ȳṿ ẞ Ϣ Ӣ♄ Ȳ

Ὅ ἤБ ᴟׄԓ ѿϯȴ  

ֵ Ҡиכщ ( ӕỵцỵӰ )цЏ (

ᾬӐ ȳ ᾬ ȳ Ḋ ֫ Ḋ )ȴ ᴕ Џ ֯ᵮ

  ц ᾼׄԓғ ϱἬ᷊ ᾼṔᴥȲ Џ

Ҕ╗ ᾬӐ ȳ ᾬ ȳ Ḋ ц֫ Ḋ ᾼׁשṅȲ

Ὼ ғ / ׄԓ ᴷ ᶮ ȴ  

ӦὑЏ ֥ ֮П֮ ԈȲ ◕֯Ữӑḟứ

ᵿП›Ȳᶾ П ╥ ᴕ ҵ ᶺ ד ᴿП ֯ ӕ

ỵἬ ᾼЏ Ṇ ȲἨі ד ᶾ ц ȲἨҒϤ

֥ᵂậ Ԛׁ֝שṅכὨȲ ӐЁ ӣᾼ ᶾ ȴ  

(3)  ׄԓ ᴷ  

Ṽ І (IAEA)ᾼứ Ȳɦғ ᴷɧⱢȸ ᾬ

Ṇ ἨиṆ ғ ᴩ ᴷȲṳ иέἬ Ὠ П

Ἠ ⁄ ᴩѩ ȷɦׄԓ ᴷɧ⁄╥ѿ (radiation dose)  

Ἠ ֚ ⇔ (radiation risk) Ɫѻ ╓ Ȳ ᴷ Ṇ П

ׄԓἤ ( IAEA, 2006, p10-p11)ȲᴖṼ ᶺ ɦ Ὅ ἤ ᾬ

цẔ ╟ׄԓ ⁄ɧП 9 ứȲ Ὅ ╟П

’Ẕ ╟ҵϚ ϢἬ Пכ Ϣצד

Л ʂȶϡХ ᴫӆȷҫὑ 10 ứȲ Ὅ ╟

П ’Ẕ ╟ҵ М ϢἬ Пכ

Ϣד ȲЛ Ϛᴍ иПϚȴ ֥ϱ Ȳғ / ׄԓ ᴷᾼ
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ӭᾼȲ֯ὑ ֥ ᾬ ἤȳЏ ғ ц ᵿ ἤȲ

Ṇ ᾼғ ᴩ ἤᾼ оиέ Ȳѿ ᴷ

Ṇ ᾼ ἤ ׄԓἤȴ  

Ṽ ֮ ᾼ Ἐ ḖȲғ /ׄԓ ᴷṆ ∂ иⱢȸ

Ὼ ȳ цӢᾬ ȴ֯Ὼ иȲẔѻ ׄԓғ Ɫ Ȳ

Ӧ ᾬ ȳ Ḋ ц֫ Ḋ Ἤ ᾼῺכ Ȳ ẁὍ

ἤ ֮ ᾼ Ϛ ⅜ ȴᴖ Ẕѻ ׄԓ

ғ Ɫ Ȳ Ӧ֮ ỵ ᵅᾼ֮ϯѬ☼ Ȳѿц ֮

ᾼ֢ ֮оᵂӣȲֽ ֥ȳᵮ  /  ȳ /ḛ ȳ о / ȳ

ц Мế Ȳ ẞἋ ᾼ ὨȴӢᾬ …╓

Ὅ ἤ ҏ / ∟Ȳ Ϥ Ϣ ♄ ПӢ♄ Ȳ

Ẕ Ҕ╗֮ῶѬȳЁ цЄ ȴӢᾬ ᴷᾼѻ ғ Ȳ╥

иέ ֢ Ю Ȳ ∟Ҡ Ӣᾼ ⇔ ȲᵂⱢ

Ἠׄԓ ѩ П ȴ  

◕Б∂Ӵғ / ׄԓиέᾼ ֥ ϩȲБ∂Ӵᾼׄԓ

ᴷ Ҕ╗ӣה І ἤȳ ╟ ἘȳῺ ȳ

цӢᾬ ои иέṆ Ȳ ⱢϚכ∟֥ ԓ

Ṇ ᾼғ / ׄԓ ᴷ Ȳѿה ᴩ ╟ ᴷȷ֢и Ṇ

Пғ ᴷȲ⁄ ֥∟ ᵿ ▲ЏᵂП ᾭᾓȲ═

ὡ ᴷ ϩȴ
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ȶᶙכ П∂
ȶᶙכ ПӨ ậ

∂ ◕

ׄԓиέ ᴷ ◕

ᵿ
▲ ◕

ᵿ
ứ ◕

֯ ӕỵ ἤ
▲ ᴷ ◕

144

94

117

106

127

133

ȶᶙכᶺ ֯ ӕỵ ἤ ▲ ᴷṳ∂ ᵿ ▲
ȶ∂Ӵ ֯ ӕỵғ /ׄԓ ᴷᶾ

ȶᶙכӨ ∂ ҠἬ ᾼׄԓиέ ᵫ
ȶᶙכ∂ Ө ᶧṳậ ∂

ȶᶙכ ᵿҠᴩἤׁשṅ ᵫ
ȶᶙכ ᵿ Ὑ

ȶᶙכ ᵿᾼ ▲ ᴷṳ∂ Ԓ ▲П ᵿ
ȶ∂Ӵ ᵿғ /ׄԓ ᴷᶾ

ԓ Џᵂ ֢ ◕ӭ

98SNFD2009ᵫ(ᶺ ӣ І
ῴḔᶾ Ҡᴩἤ ᴷ ᵫ)

SNFD2017ᵫ(ᶺ ӣ І
ᶾ Ҡᴩἤ ᴷ ᵫ)

Ὅ ἤ ᾬ цẔ ╟ׄԓ ⁄

Ὅ ἤᾬ ᾎ╟ᴩ ⁄

75

77

80
82

87
88

93

72
67

Ϛ Ở

ᶺ Іч ӣ
ṅשׁ

Ὅ ἤᾬ ᾎ

ἘῴḔׁש ◕

ῴ Џᵂ ◕

▲ᶾ ◕

▲ ╟ ᶾ ◕

Ὅ ἤ Ѡ

ᾪԓד80 Џᵂ

91

92

ӣ І
(95/07 ȷ100/01ц104/03 )

(99/07 )

 

2-1ȸӣ І П ᾘ цԓ Џᵂ  
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֮  

 

ѻ ד 104 5 ѣ ү еҨ ɦӣד 103 І

ᴩכὨ ᵫɧП ▲ Ὠ (Ϯ )ɦצ ᵿ ἤ

▲ᶾ Ὠכṅשׁ (ֽ ֮ ἤȳ У ȳѬѝ֮оȼ

֮ ▲ ) ѿѬѝ֮ Ғѿה ֥ѿᵓᵒ Ȳṳ ֫ ὑ ╟

ғ /ׄԓ ᴷ ЏᵂȲҫү еҨ Ғ ᶾ ֥ᵂ Ȳ

ҵ ᴯἨ ѿ с Ὠ₇כ це‒ϩɧȴ

Ɫ֪ ѻ П ▲ ḖȲү еҨ ѡӐ NUMOȳ ẕ SKB ц

Ῠ POSIVA Ȳ∂Ӵ ֥ᵂ ᶾ ӻ☼ӂүȴṳὑ 104

Ὠכד ᵫМȲᶙכ SNFD2017 ᵫ ᴕ ẂПῶϡ (֮ Ἐ ה

ц )Ȳ ѿᴞ 104 ⇔ד SKB ᶾ ֥ᵂȲ ᴕ Ẃ ᴩ

֮ϯѬ☼ ЏᵂȲד Ὠכ ὑ 106 ⇔ד כ SNFD2017

ᵫȲ Ὑ ֮ ∂ ПѬѝ֮ Ȳה ӣὑ ᶾ

Џ ȳғ / ׄԓ ᴷ ᶾ П Ὠȴכ◕  

 

3.1. ֮  

֮ ֯ МҶ֮ ▲Ἤе ҏᾪᾼ֮ ц

ṅשׁ ᵫМȲБצ ᾼе ȴSNFD2017 ᵫ ᴩ ֮

צ╠ Ȳ ϚḔ ᴕ вҵ ѝ Ȳ ҟ ᴍ ẃПד

֮   оּנ ц Ȳӣѿ ᴷӑẃ  ֮ ᵂӣ ֮

ׄԓἤᾼ ȴ  

֮ ѻ … Ὑ֮ ӣ І ֮ ᾼ

ἤȲṳѿ ПṔ⇔Ȳ ᾼЄ֮ ֮ ȴ֯

SNFD2009 ᵫМБиᵑ ᾼ֮ ȳ ֮ ᾼᴞ

֪Іц 3 ֯ ӕỵ (ῧ ỵȳᾇỵȳМӢ҅ ỵ )ᾼ֮

ȲᶙכῴḔᾼ (ү еҨȲ2010Ȳp2-250~2 -338)ȴ  

ױ֯ ϱȲү еҨ ѡӐ H12 ᵫП▐ ȲḆ ц

SNFD2017 ᵫἬ ֮ Ȳᴟ 104 иᵑ⇔ד ֮

▐ ȳỵ иӁц ҳּנ иӁ Ȳᶛ ҟԓ ▲
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ὨȲ ᾼЄ֮ ֮ оП Ȳ 3

֯ ӕỵḆ ȲᵂⱢ SNFD2017 ᵫ ПṼ ȴ105 ד

⇔ ϚḔѿ֮   о Ȳ ἤц  ứἤȴ106

⇔ד ד Ὠᶁכ Ὑὑ SNFD2017 ᵫМȴ  

֮ ц  о Бᵧ ҏ Ḇ Ȳ 106

⇔ד ᴩ SNFD2017 ᵫᾼ ȲҔ╗ȸ  

(1 ) ֮ ▐ Ѡ ȸ  

вҵῺẃ ֮ ▐ ṅȲשׁ ӱ ֯

ὧ Ȳּפ 13 ᴍ ‹ד ӐⱢ Ȳ ṸЄ ὰ √

ὰ Ȳ֪֯׀⁮М ὰ ♄ ᴖ ᾼ Ȳṳ

֪⁮М ὰ √ ὰ ᾼ ḥᵂӣȲ֪ᴖ ḥᴟᵨᶚ

ἍϯѠ (Shao et al.,  2015, Fig. 4)Ȳᴖ∟֯Ἅ ᵂӣ ϯ┴

֫ ṸЄ (Lu and Hsu, 1992, p.38; Shyu et al.,  2005, Fig. 

3)ȷ֯Ἅ Ӣ֝ Ȳ √ ὰ ḥᴟ ὧҖ Ṹ

Є ᾼѠ֣Ȳ֯ 5-8 ᴍ ѿἏҖἨὧҖѠ֣‹ד ḥȲᴖ∟ױ

ḥ ИἏᴫ ẞ ὧ Ѝ (Lallemand et al.,  2013, 

p.61)ȴ  

( 2) ֮ Ѡ ȸ  

Ӑ   ᴩῈМ ϩ ᶾ ц ϩ ֮ ᶾ

Ȳӣѿ Ѝ ֮ϯ֮ ▐ ἤȳỵ Ὲ иӁ

ᴶ …Ȳ ԓ ἤỵ иӁắ֮ ▐ ᾼ Ȳ

ᴕϱ ֮   оḆ Ȳ ϚḔ ỵ ȳѬѝ֮ ȳ

֮ иӁȳὋс ḛ ᵂӣ ֮ ἤᾼ ȲꜙᴟἋᴼ

ᴟӑẃ֮ оҠ ᾼ ȲᶁᵂⱢ SNFD2017 ᵫ Ḇ

в ȴ  

( 3) ӑẃ֮ П оȸ  

ҟ ᴍ ד ֮ Ἤắẞᾼ֢ ֮ ᵂӣȲᶁẘ נּ ֯

ᾼ֮צ Ḋ ϱȲ ἤ ▲ᶾ ᾼ ȲҠѿϠ ҟ ᴍ

ד ֮ ׄԓ Ԉᾼ ȴ ᴖ ᴷӑẃ֮ ’

֮ױ ἤϯȲ ᴍ ѐ⇔Ҡד ֮ ׄԓᾼ ⇔ȴ
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ỵиӁ ֪ЛắẞἍ ᵂӣ ȲϾ ᾼ‹ד

Ỵ Эѡ ỴדῺȲ ӱ Ὑ ᾼὋс ᵂӣȲᵀ

ἤ ϯȲḕᴍ Ҡד Ὼϫװ в Ḙ ᾼ

оȴד ПϯȲ ֪Ἅ ᾼ Ѝᵂӣᴖ ҏ Ȳ

Ὼ 5 ᴍ כѿẃᶮד Ѝ֮ᶮȷѹῺ 2 ᴍ ẃắẞד √ ὰ

ḥᴟ ṸЄ ὰ ϯᾼ ȷῺדẃׁשṅ ȲῺ 1 ᴍ

ẃὧҖד Б ѿ ♄ ⱢѻȲЍ Җ Ɫḛ ֮יִ

ꜙᴟḥϤ ϯȲṳᴴӢѭЍ♄ ( СȲ2007Ȳp.7)ȴ ὑӑẃ

֮ ▐ оц֢ ֯ ӕỵ ἤᾼ Ȳ ᶛ ȳ

ắὰ ạ Ὲ оᾼ …Ȳ ᴖϠ Л֮֝ ֮

ᾼ   ứἤᾼ ȴ  

 

3.2. ֮ ἤ 

֯ɦ ֮ ɧ ἘМȲѻ ᾼ ╟ ∂ ὑ Ϣ

Ӣ♄ ᾼ ֮ ȴ ֮ ᾼ ἤϱȲẓ ứᾼϩ Ԉȳ֥ ᾼ

Ѭѝ֮ о Ԉȳᵅ֮ϯѬ☼ Ȳѿцצ ᾼ ҵ ᾼ Ԉ

(Andersson et al., 2013, p. 1045)ȴⱢϠ∂Ӵ ᴷᾼᶾ (ῶ

3-1)Ȳ ֮ ἤ ѿ ֮ ∂Ӵ ẂȲӐ H12 ᵫ

▐ Ȳиכϯԝ֢ ᴩׁשṅȴ  

 

3.2.1. ֮ ἤ ֵ Ἐᾼ ἤ 

ӕỵцẔ֮ צ ᾼ֮ ἤȲ Ϡḟứщ

ᾼ ғ ҵȲӼ Џ ᾼἤ ȴẂֽȸӕỵᾼ ϩ

ἤȲ Ϡ щ ᾼ ứἤצ ҵȲϷ᾿ Џ ᾼғ

ȷ ӕỵἤ ЛṾȲ Џ ᾼṿӣד Ȳ ׄԓϷắẞ

ȴ֝ ֮Ȳ֮ϯѬᾼ☼ ἤ Ѭѝ֮ о ԈȲ Ϡ

֮֯ ᾼ иӁ ᶮҵȲӼ╥ ᾬ ᾼ

֪ ȴ Ȳ ӕỵἬ ᾼЄ֮ ♄ ȳὋс ḛ ȳ

ӂ ֮ ἤȲᶁ ᾼֵ ғ Ȳ

כ ᾼ (JNC, 2000, c3p3)ȴ  
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ṼЛ֮֝ ᾼЛ֝ӕỵȲ ӣЛ֝ᾼ֮ Ἐ Џ

ȷ֢ ᶁ ϫדȲѿи ◕ѠהȲ Ӧѝ ȳῴḔ ᵿ

▲ȳᴟ ᵿ ▲ ◕ȲӦ ֮֮ ғ / ׄԓ

ᴷ ὨȲѿ ▲ Ὠẃᶙׄכԓᾼ (JNC, 2000, 

c6p16)ȴᶺ ὑ 106 כᶙד ֯ ӕỵ ἤ ▲ ᴷ ◕Ȳצ

ὑЏ ғ / ׄԓ ᴷᶾ Ȳ ỵ ᾛ ӣ

ᾼ ẕ KBS-3 Ἐ ᶾ (Andersson et al., 2013, p.1049)Ȳ

֥ᵂѠהȲ ẕ (SKB) ᴩᶾ ӻ☼ȴ  

ү еҨѿӭ›ӐЁ ỵ Ἤ П ֮ ▲ Ȳ∂Ӵ ᴕ

Ẃȷṳ ֮ ֮ ᾬ ▲ ∂Ӵ Ἐ Ȳѿᵧה Ϯ

ỵ ֮ иӁᾼ ᴶᶮ Ȳ ѿ ỵἤȳ֮ Ѭѝ֮

ἤȲ ẁЏ ғ / ׄԓ ᴷПӣȴѿϯиᵑ Ѭѝ֮

ȳѬѝ֮ о ȳ ȳỵӰ ἤ Ȳ Ὑ 106 ᶾד

ᾼ ȸ  

 

3.2.2. Ѭѝ֮  

ὑ SNFD2017 ᵫἬ П Ἐ ∂ה иέ ϩᾼᴕ ȲБὑ

ỵ   ∂ӴѬѝ֮ ▲ᶾ ȲẂֽ ⅔ Ѭϩ ȳ

эӱ ȳѿЛ֝⅔ ◕ ⇔ ᴩ ѐ⇔Ѭϩ ȳ⅔ ◕

Ѭ   Ȳậ Ѭϩ … ȳἋ ⇔ȳ ⇔ȳ …

ἤȲ104 כἉБᶙד SNFD2017 ᵫ ᴕ ẂȲ ẁ 105 ד

Џ ғ / ׄԓ ᴷᶾ Пӣȴ  

Ѭѝ֮ ᶾ ⁄ᵓӣּר Lawrence Berkeley ⅍

ᾼ TOUGH2 Ȳц╠צ ֮ о Ȳὑ 103 ∂⇔ד ϡ

Пᶾ ȷ104 ⇔ד ϚḔѿϮ Ѭѝ֮ ₤ ֮

ϯѬ☼ ȷ105 Ғ⇔ד ֥ᵂȲ ẕ SKB ᴩᶾ ӻ☼Ȳ Ѡ

ᴕ ẂȲ ֮ϯѬ☼ᾼ ὨȲиᵑѩ Ѡ֮ϯѬѝ֮

ᾼϮ ₤Ȳ ỵ ỵἤȳ Ѭ Ṕ⇔ỵ

ἤȲѿцẔ Ѭѝ֮ ἤ  оᾼ Ȳצᵗὑ∂Ӵ

ᴕ ẂἬ Ӑ֮ϯѬ☼ Ȳ ẁғ / ׄԓ ᴷᶾ Ȳ
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ᵂⱢ SNFD2017 ᵫ ᾼṼ ȴ֯ױ ϱȲ106 ᶾ⇔ד

ֽϯȸ  

 

3.2.2.1. ֮ϯѬѝ֮ 3D ₤∂Ӵᶾ  

(1) ￼ṅשׁ   

֯ ֮ ἘМȲ֮ϯѬᾼ☼ ἤȲ╥ ֮֯

иӁᾼѻ ֪Іȴ ѻ 100 ד 11 ѣ 22 ѡ

נּ  ԈϚ (A4 ṅשׁ( Ὑȸɦ ỵ Мᾼ֮ϯ

Ѭ☼ Ɫ ȲӇ ═ שׁ ֢ Ԓ Ѭѝ֮ ᶾ Ȳ ֥֮

ἤȲѿ Ḕ ▲ẔѬϩ ἤȲѿц֮ϯѬ☼иӁȴɧ

צ ὑ ֮ϯѬᾼ☼ ἤϞ ֮ ПЛ֝ᴖ Ȳ֯ ᵿ

Ữӑ ứ›Ȳׁשṅ ᾼ ֯ὑ ֮ ἤ ▲ έᾼ

֥ȲӦὑ Џᵂ ắщ цϢⱢ Ԉ ȲҠ Ὲ

צ ᾼ ֮ צ Ȳ ᾎԓ Ϡ Ѭѝ֮ ᴩⱢȴ

ѠהȲ ֮ Ϥ ₤ ∟ᾼ ὨȲҠѿ֯Ὲ

Ἠ ϱ ᴷ֮ ἤᾼ Ȳ ὡ ғ / ׄԓ ᴷᾼ

ᶾ ϩȴ  

(2) ṅӭᾼשׁ   

ѻ 100 ד 11 ѣ 22 ѡ נּ  ԈϚ (A7 ) ḖȸɦѬ

ѝ֮ ֮ ѿцד иέ ה Ẃ ӣׁשṅ̅ᵉ ᾼ

э ᴩ ȳѬϩ … ֮ ϩ Ȳ ѿ ᴷѬѝ֮

ἤȲ ӣᾼиέ ה ᴩиέȳ ӔȲ ἤ

▲ Ѭѝ֮ Ȳ Ɫ в ᶾ йᾼ

ȴɧү еҨѿ ἤ ▲ Ɫᶙ ᾼ ỵ Ɫ ᴕ

ẂȲ ᴩ ἤ֮ϯѬѝ֮ 3D ₤ ẂׁשṅȲѿᶙכ

֮ϯѬ☼ ᴩ Ȳṳ ẕ SKB ᴕ ẂϮ

Ὠ ᴩᶾ ӻ☼ȴ  

(3) ṅвשׁ   

(a) ᴷ  
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֮ ӣ SNFD2017 ᴕ Ẃῶϡ (Reference Case 

Table 2)Ȳ ӣᾼ Ɫ TOUGH2-MPȲṿӣ Ю

ѠᾎȲᵓӣצ э Ю ẃῺᴿ -ӕỵ Ṇ Ȳ֯

- ᾼᶝ ϩ ӂ ϯȲ ϚṆԝצ ᾼ

ϤȲᾘӣ ὑ Ю ᾼ ẕ ☼ Ȳẃ Ѭ☼ȴ

ῶ 3-2 ᴞ ᴕ ẂῶϡȲԝҏӐ ӭЏᵂ ₤Ἤӣ ȴ 

(b)  ∂ ₤ ꜜ  

∂ ₤ ꜜȲ ₤ ꜜҠᵓӣ о∟ ẞ ₤ ꜜ

ȴӐׁשṅ K ₤ᾼ ꜜȲ ᴫ ꜜ

Ɫ ☼ (no flow )ҵȲẔ ꜜꞋ Ɫứ ứѬ

( Dirichlet boundary type)ȴ ₤ὧᴫּפ 10 kmȲ⁮Җּפ

14 kmȲ ⇔Ɫ ӂ ϯ 2 kmȴᴕ F2ѐ⇔ (20 m)

ד₤ ыЄȲ╝ῴḔ ѿЛ ⁄ ( irregular mesh)∂

Ӵ ₤ȴ  

( c) ∂Ӵ Ἐ ₤  

Ἐ ₤ ᴞ ᴕ ẂῶϡȲ Є Ɫפּ 240 m ᴟ

250 mȲ ₤֮ῶ ⇔ỆứⱢ 23.5 ˘Ȳ֮ῶ ϩỆứⱢϚЄ

( 1.01×105 Pa)Ȳṳ ױ Ɫ ₤ ꜜ ԈȴϤ

Ɫ 35 mm/yr ȲᵂⱢ ₤ ȴыύЍ (F1)(ᴯ

N64E/70N)Ȳй Ȳᶮכѻ Ѭ (Main 

Water Conductive Fracture, MWCF)ȲыύЍиќ (F2)Ɫ

₤МҫϚ MWCFȲF2 F1 פӻὑ֮ῶѿϯּד 320 m ᴟ

350 m ȴ ỵ (D1 ᴟ D10)Ɫ ₤МҫϚ Ȳ

ѾЛ ѬȲѬϩ … Ɫ1.0×10−11 m/sȴפּ ỵ

ῧ ӕỵӻꜜ Ҡ ᶮכ Ѭ Ȳᵀ ױ П

Ȳצ ן ᵺ ȴ╝ׁ֯שṅПῴȲ ỵ

Ɫ Ѭ Ȳ֮ϯѬ☼ ỵ ȲҠ Ḃ ☼ Ѡ֣ȴ

צ ὑ ῺᴍӂѠеṭȲ∂ ₤Л ╚

ЄȲӼ╚ ᾼ֢ иᵑẓЛ֝ᴯ Ȳ ыύ

Ѝ (F1) ỵ (D1 ᴟ D10) ṔῺѾ₣᾿ȲᵀыύЍ
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иќ Ṕ 50°Ȳѹ ⇔ 20 mȷ֪ױȲ֯ ᵂ ϱ

ҵ Ȳѿ TOUGH2-MPᴖṕȲ ѹ ᾼЏᵂⱢ∂

Ӵ Ȳѿ ᵍ֝דỵἤ ӢЛד ѹЛ ᾭᾓȴ 

Ὠכṅשׁ (4)  

ӣ ἤ ▲ ֮ Ȳ∂Ӵ ῺᴍӂѠеṭᾼ

ἤѬѝ֮ 3D ₤ ᶾ Ȳ Ὠиέ ϩȲ ẁ

ғ /ׄԓ ᴷ Ẃ Ϥ ᴕ Ȳ ѿ ѻכ 100 ד 11 ѣ

22 ѡ נּ  ԈϚ ( A4 ц A7 ) Ḗȴ  
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ῶ 3-1ȸ֮ ֮ ᴷ Пѩה  

Ӵ SKBṿӣП∂ה ה  ֮ ṿӣП ה  

Ϯ Є ֮ϯѬ☼

 

DarcyToolsȳ

ConnectFlowȳ

TOUGH2ȳFracMan 

TOUGH2 

Ϯ  DarcyToolsȳ

ConnectFlowȳFracMan 

FracMan 

Ѭѝ֮ о ϩ ц

ч ϩ  

GWB GWB 

ԛ ếᵂӣ  

Ӕ  ה

SensInv2D COMSOL 
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ῶ 3-2ȸϮ Ѭѝ֮ ה Ϥ  

General I.C. and B.C. (Assume no flow boundary condition @ the left and bottom boundaries) 
Iterm Data range Reference value 
Temperature @ water table (℃) 23.4 to 23.9 23.5 
Thermal gradient (℃/100 m)  1.5 to 1.8 1.7 
Pressure @ surface (Pa) NA 1.01×105 
Ave. Precipitation rate (mm/yr)  650 to 1650 1080 
Infiltration rate (mm/yr)  -80 to 190 35 
Hydraulic Properties 
Rock and Structure 
Units 

R0 (Regolith) R1, R2, R3 (Granite 
mass) 

F1 (Taiwushan fault) F2 (Taiwushan branch 
fracture)  

D0-D10 (Dyke) 

Strike/dip  Thickness=70 m -- N64E/70N  
Width=200 m  

N80W/50S 
Width=20 m  

N30E/80N 
Width=100 m per 
1000 m 

Hydraulic conductivity 
(m/s)  

1.0×10−5 1.0×10−10 5.0×10−6 5.0×10−6 1.0×10−11 

Effective Porosity (%) 10 0.5 0.01 0.015 0.68 
Wet heat conductivity 
(𝑊ˏ𝑚∙℃) 

2.0 3.0 2.0 2.0 3.0 

Specific heat 
(Jˏ kg∙℃) 

800 800 800 800 800 

Dry density 
(kgˏm3 )  

2000 2750 2600 2600 2750 

ȸ 

R0҅ῶ о (regolith)ȲⱢ ỵῶ Ɫ иȲ ѬἤṾȴR1ȳR2ȳR3҅ῶᶙ ỵ ȷᴖӦὑẔ ЄЊדῺȲ╝֯ ԝҏ R1 ᵂⱢ҅ῶȴF1 F2и

ᵑ҅ῶыύЍ Ẕиќ ȴD0ᴟ D10Ɫ ỵ Ȳ֯ SNFD2017 ᴕ ẂῶϡМ ⱢϚ ᾭиӁȲḕ 1000 mᵛҏ Ϛ ⇔ 100 mᾼỵ ȴ 
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3.2.3. Ѭѝ֮ о  

֮ϯѬᾼо ἤȲ Ϡ᾿ ᾼ ⇔ҵȲ֮֯ϯѬᾼ

⇔ц о ԈϱȲӼ Џ (ֽ ֫ Ḋ )цщ

(ӕỵ )ᾼ  ғ ȴ֪ױȲׁשέ ֮ϯѬᾼо ἤцẔ

Ҡ ᾼ о ạȲ ֯ ӕỵғ / ׄԓ ᴷᴟ (JNC, 2000,  

c3p9)ȴ ὑ SNFD2017 ᵫἬ Ȳ֮֯ϯѬ֮ о оѠ Ȳ101 

ד Б ד ᴩ цӐ ỵ ᾼ ᾬиέȲṳ

ӕỵ ᾬ כ ᴩѩ Ȳ ҅ῶἤ (ỵ -Ѭч ) Ὼ

оȲ104 ⇔ד ẁѬѝ֮ о ӣ ц оỵї ᾬ Ȳכ

ᴩ ∂ṅṳשׁ ẔҠ ч ȲכױὨ ẁ ỵ ᴕ

ẂȲ ᴷо о (ֽ֮ ֮ϯ ┤ ᾼ )ᾼҠ

Пӣȴ 105 ⁄⇔ד ὑ ϩ ӂ ᾼ Ӑ Ȳѿ֮о ה (ֽ

GWB: Geochemist’s WorkbenchÑ,  Version 9.0) ᴩ Ȳ

ỵ ᾭᾓᾼ  ỵ -Ѭч ȲѿѬѝ֮ о ч

ὨȲ ᴷ 1 цד 10 ד ᾼ  о ἤȴ֯ױ ϱȲ

106 ᶾ⇔ד ϱȲ Ӑ ỵ Ѭѝ֮ о ЏᵂȲ

ϚḔ Ӑ ỵ ֮ϯѬ  о ἤȲ Ὑֽϯȸ  

 

3.2.3.1. ֮ϯѬ  о ἤׁשṅ 

( ￼ṅשׁ (1  

ѻ 100 ד 11 ѣ 22 ѡ נּ  ԈϚ (A7 ) ḖȸɦѬ

ѝ֮ ֮ ѿцד иέ ה Ẃ ӣׁשṅ̅ᵉ ᾼ

э ᴩ ȳѬϩ … ֮ ϩ Ȳ ѿ ᴷѬѝ֮

ἤȲ ӣᾼиέ ה ᴩиέȳ ӔȲ ἤ

▲ Ѭѝ֮ Ȳ Ɫ в ᶾ йᾼ

ȴɧ֮ϯѬ  ׀ ֯ỵӰМȲỵ -Ѭч оϯȲ Л֮֝

Л֝ᾼѬѝ֮צ о ἤȷᴖ ṷҠ ᾼḂ Ȳ ֮

ᾼ ứἤ ( ⇔ц ἤ )Ȳ᷊ ᾼ ṔᴥȲ

֝ Ϸ╥ ֮ ғ / ׄԓ ᴷἬӇ ᴕ ᾼ ֪Іȴ

ҟ   ỵѬѝ֮ о ἤ ▲
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ᴷ ϩȷ֯ױ ϱȲ ϚḔᵓӣӐ ỵ ᾼ ᾬ иέכ

Ȳṳ ᾼ֮ϯѬѬצ╠ ᴕ Ȳ ᴩẔỵ -Ѭч

Ȳѿ Ӑ ỵ ᾼỵ -Ѭо ч ạȲṳ ᴷ ֮

ϯѬᾼ  о ἤȲ ѿ ỵ ֮ϯѬ  о

ἤ ᴩ ѩȴ  

(2) ṅӭᾼשׁ   

ᵓӣỵ -Ѭч Ȳẃ ỵӰцẔỂ Ѭ ԈȲ֯Л֝

ᾼҵ֯ Ὲ￼ оϯȲҠ Ӣᾼо оȲẂֽȸpH ế Eh

ᾼḂ ȳװӢ ᾬᾼᶮכȲ∂Ӵׁשέ ֮ϯѬᾼо ἤ

цẔҠ ᾼ о ạᾼᶾ ϩȲ Л֝ ỵ ᾼғ / ׄԓ

ᴷᶾ ᴟ ȴ  

( ṅвשׁ (3  

( a) ч  

106 Ԓ⇔ד Ӑ ỵ ᾼ ᾬ иέכ Ȳѿц╠

ϯѬ֮צ Ȳѩ ҟ ỵ Ѭѝ֮ о

Ἤ Ӑ ᴩ ȴ ӣ GWB ᴩч Ἤ

ῶᾼ∂ ȴ ḕ Ẃᾼч Ȳᶁ Ҕ

ᵶד ч Ȳц ӣ ᾬ Ἠḛ ч Ѡ Пה

ч ϩ Ẓ ȷ›῏Ҡẁᶶה ᵒчשׁ Ṇ ӂ

ᾼо ἤȲ∟῏⁄ẁׁשᵒч Ṇ ᾼҠ о

ᶮȴ  

(b)  ᾬ  

Ӑ ỵ ῺЄ ỵ ѱỵ ȴỵ ϱֵẓὙ ᾼ

ѱ ᾭ Ȳẓצ ᴥ ᾬᵶ ֵᾼ ȲῴḔ ᴚ

ѻ ᾬ Ɫ ӰȳӰכ ȳ ӕȲṳᵶצ ᾇӰȳ

Ѡ Ӱȳ ᾬȴѱ ᾭ ᾼỵ◕Ҡ ╥ỵ

֮֯ ắẞ ἤ й ♄ ᾼ Ȳ Ὼ й Мїᾼ

ᾬ ᶮ ЄȲ Ȳѱ ᾭ ȷד ПϯȲ

й ᾼỵ◕ȲЛắ й Ȳᵧ ỵצ Ȳ

ᾬЬẓ ᾭиӁ ☼ ᾼῧ ỵ (ᵀЬắ ⇔
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ᵂӣ )Ȳ֪ױҠ῀Ӑ ỵ ắ ᶮᵂӣ›

ᾼ ỵⱢῧ ỵȴױ Ῠ ѱ ỵ ӕỵ ᴿȴ Ӑῧ

ỵ ѻ Ӱ ֽכ ȳӰ ᾬȲ ὑЛẓ ᵮ 

ϩᾼ ᾬȷ ᵶю ӕ ᾬȲẓ ᵮ  ϩȴ֪֮

о Ȳ Ϡ ⇔ᴟМ⇔ ᵂӣȲᶮכẓὙ

ᾼ ῧ ỵ Ȳ֯ѻ ᾼӰכ ȳ Ӱ ᾬМȲᶁ

ᶈἨ ẓ ᵮ  ϩᾼ ᾬȲֽ ᾇӰ ȳ ӕ ȳ

ӕ ȳѠ Ӱ ȴ ṷ ᾬ ỵѬч דṅשׁ

ȴ  

( c)  ֮о ᵂ  

֮ϯѬ Ѡ Ȳױ ▲ӑ ᴩ⅔ ậ иέȲ

◕ ѿ еצ Ɫѻȴ ч МҠ ч

ᾼ ᾬדȲ ֮ ᶙ ỵ ᾼиέ Ȳӣ

ѿḟứ ᾬ ц ѩẂȲṳכ ד ᾼ ϩ ȴ

֯ч МȲ ᾬדᾼ ╥Ϛ ד ѹ

ᾼЏᵂȲяẔ╥ цч ᾼ ȴᴟὑ֢ ᾬᾼ

Ἠḛ ȳ І І ᾼҠ о ч Ȳ֯Л֝о ϯȲ

Л֝ᾼчצ ȷ֪ױȲ Ὠ ỵ

ᾬ Фѩד Ȳ Ӕ ᾼ ứȴ ч

ϩ ὨȲ ỵ ᾬиέᾼѩ ȲϩḖч

Ὠẓ֥צ ἤ ҅ῶἤȴ  

Ὠכṅשׁ (4)  

Ӑ ỵ Ѭѝ֮ о Ȳ ᴩẔỵ -Ѭч

Ȳ∟ Ҡ⇔ד Л֝ оȲ ỵ -Ѭо ч ạȲ

ᴖ ᴷ ֮ϯѬᾼ  о ἤȴ ẁӑẃ ᴩғ / ׄԓ

ᴷПӣȲӼҠ ẁ Ӑ ỵ ἤѩ ᾼṼ ȴ  

 

3.2.4.  

֯ ỵ ֮ ἤМȲӦὑỵἤ ᾼ …ȲҠᵂⱢщ ᾼ

⅜ ȴ֮ϯѬ ☼ Ȳю ᾼ Ɫכ
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ᾼѻ ȴ֪ױȲ ỵ М ᾼиӁⱢ ╟╥ᵡ

ׄԓᾼ ԈПϚ (JNC, 2000, c3p11)ȴ ᾼ ╥

ᾼѻ Ȳᵀ ӼҠ ӦẔ֯ ỵᾼ ạȲ ᵅ

Ẕ֮֯ϯѬМᾼ ⇔Ȳѹ֯ Мᾼ҉ ᾬ ỵᾼ ᾬ Ȳכ Л

֝ᾼ  Л֝ᾼᵮכ Ȳṿ Ӧ ╟Ὼ ҵ ᾼ Ȳ

Ҡ ֪ ỵ цᵮ  ạᴖ Ӧ֮ ᴟϢ Ӣ♄

ᾼ ⇔ȴ  

Ӑ ֥ ֮ Ȳ ỵ ᾼ֮ϯѬ☼иӁ

ᶮȲѿ DFN ֮ϯѬ☼ ѠᾎȲ104 ѿ⇔ד

ἤ ᴩϮ Ȳ ӣБ ᾼ DFN ֮ϯ

Ѭ☼ ᶾ Ȳ ỵ ᾼ֮ϯѬ☼иӁ ἤȴ105 ⇔ד

ѐ⇔ Ȳѿ ᴕ Ẃỵ ᴶ Ѭѝ֮ ἤ

(Reference Case: Table 2)Ȳ ẕ SKB ӻ☼Ȳ∂Ӵ

ẂȲ═ ἤ ᶾ цᴕ ỵ  Ѭ ᾼ

ȴ֯ױ ПϱȲ106 ᶾ⇔ד ֽϯȸ  

 

3.2.4.1. ֥₤Ϯ ỵ ֮ϯѬ☼ Ѡᾎׁשṅ 

￼ṅשׁ (1)  

Ṇ ᾼ ȲᵛῺ ᵾ Ἤ֯ᾼӕỵц

ᾼ ỵ Ȳṳ Ҡ ἋᴼᴟӢᾬ Ȳד ᾼῈ ѐ⇔Ҡ ẞ

ῺᴍӂѠеṭȷ ᶁ Ɫ DFNȲ֯ ᾎ ▲ẞֽ

Єױ ỵ ᾼ иӁϯȲ ѿ Ѡה ҅ῶἤ

ᾼ ἤ ȴDFN Ӣᾼ ӭ 107 Ȳ

Ἤצᾼ DFN ᶁה ᾎ ױֽ ӭ Єᾼ Ȳ

╝ѿ DFN Ἐ ᴩ ỵ ῺᴍӂѠеṭѐ⇔ᾼ֮ϯѬц

ᾼҠᴩἤ ᵅȴ ֯’═ỵ Ѭϩ ἤᾼ ԈϯȲ

DFN Ɫ ֵэЮ (Equivalent Porous Medium, EPM)Ȳṳ

ѿ ד ᾼ EPM (ֽ TOUGH2 )Ȳ

∟ᾼ EPM ᴩ֮ϯѬ☼ Ȳ⁄Л ҠҒᶶ ⇔ȲѹЬҠ

’═ỵ Мᾼ Ѭϩ ἤȴ  
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(2) ṅӭᾼשׁ   

ѻ 100 ד 11 ѣ 22 ѡ נּ  ԈϚ (A4 ṅשׁ(

Ὑȸɦ ỵ Мᾼ֮ϯѬ☼ Ɫ ȲӇ ═ שׁ

֢ Ԓ Ѭѝ֮ ᶾ Ȳ ֥֮ ἤȲѿ Ḕ ▲ẔѬϩ

ἤȲѿц֮ϯѬ☼иӁȴɧ ὑ ҟ  

ᾼᶾ ȲӐ ᴞ ⇔ד106 DFN Ɫ EPM

ᾼ ѐ⇔Ѡᾎȴ  

ṅвשׁ (3)  

ӣ SNFD2017 ᴕ Ẃῶϡ (Reference Case: Table 2)ᾼ ֮

ȲҔ╗У ȳ֮ῶ ȳᵾ ц Ȳ

ѿц֮ ᾬ Єѐ⇔ ᶮ Ȳ ѿиέ Ӑ Ҕ

╗ȸ ᴯ ȳ ⇔ц ЄЊȷצ ֮ϯѬ☼ᾼ (ֽ

Ѭ… ц в )Ȳ ᴕ ᴿỵἤᾼѝ ȷᶙכ DFN

ᾼ ῶȲᵓӣ FracMan V7.5Ȳ SNFD2017

ᴕ Ẃῶϡ ᴩԓ ᾼ DFN ȴ ӣ ӂᶁ ѐ

⇔еה (Wen and GĲmez-HernĠndez, 1996, pxi; Renard and de 

Marsi ly,  1997, p254)Ȳ DFN ѐ⇔ Ȳѿה 4

(benchmark)  DFN ẂἬ ᾼ … Ȳ Ӑ

ᾼ ѐ⇔ Ȳṳה ֮ϯѬ☼ ӭ ѐ⇔

Ὠ П …Ȳḟứ ѐ⇔Ἤ ᾼ ю֮ϯѬ☼ ӭȴ  

Ὠכṅשׁ (4)  

SNFD2017 ᴕ Ẃῶϡᾼ֮ Ἐ Ȳ֯ה K

DFN ȲЄѐ⇔ᾼ F1 F2 Ȳѿцӂᴩᾼ ỵ Ɫ

ứ ה ( determinist ic) ȲЛҔᵶ֯ DFN ᾼ Ȳ

╝֯ ⇔ Ȳ ᶙ ỵ Мᾼ ⇔ȴѿ ⇔ 70 

m ⱢꜜȲ ỵ Мᶧ (stochastic) П ứ Ȳиᵑ

ҏ҅ῶ о ỵ ц ỵ ᾼẒ װ ȴ

ᴖиᵑиέҏ ӣὑ ỵ ц ỵ ᾼᶧ

ῶȲѿ ẁϮ DFN ṿӣȲ ẁғ /ׄԓ ᴷ
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Ẃ Ϥ ᴕ Ȳ ѿ ѻכ 100 ד 11 ѣ 22 ѡ נּ

 ԈϚ ( A4 ) Ḗȴ  

 

3.2.5. ỵӰ ἤ 

ỵ ᾼ ϩ ἤ ╥ ╟ ∂ ᾼ ֪ ȴᴕ

SNFD2017 ᵫἬ ПỵӰ ἤ ᴷиέ ϩȲᴞ 101 ד

⇔ ӐЁ ỵ ᴩ ⅍ иέȲϷ вȳҵ ֢צ

Ḋ ᴩ ȴ102 ⇔ד Ở ᴩӐ ц ỵ ᾼϚ

ᾬ ἤ ȳ ἤцϩ Ȳᴟ 103 ֢כᶙ⇔ד Ȳậ

(ֽ ᴯ ȳᵶѬ ȳѩ ȳᵮѬ ȳэ ȳ … ȳѩ ȳ

… ȳ ⇔ȳᶼἮ ⇔ȳᶙ ỵӰᾼ ϩцв

ṔȳỵӰ ᾼ ϩȳв Ṕȳ ἤ ȳ ▼ὲѩȳ

ἤ ȳ ϩ ȳ ▼ὲѩȳ ⇔╓ )Ȳ ӱӐ

ỵ ỵӰ ἤ Ȳ ѡӐцῨ ỵᾼ Ϛ ȴ104 ᴟ

105 Ғכᶙ⇔ד ( Ɫ 80 C̄)ỵӰ ⇔ ᶮ Ȳ Л

֝ ⇔ȳЛ֝ ⇔ᾼ Ȳד Ὠᶁᵧכ ὑ SNFD2017 ᵫȲ

ẁЏ ғ / ׄԓ ᴷἬ ПỵӰ ἤ ȴ  

ҵȲᴞױ 101 ד ѿ ⅍ѐ⇔ ᴩ ỵ ᾼ ϩ Ȳ

ṳ∂Ӵד ϩȲᴟ 104 Б∂Ӵד Ё ỵ П -ϩ ֥ӻ

Ф ϩȴ֯ױϚ ϱȲ ϚḔ∂ ᵶҒ ȳ

₤ᾼ Ё ц ỵ ѐ⇔ᾼῺ Ȳ ᴩ -ϩ ֥ỵ

Џᵂȴᴞ 105 ד Ở Ёцῧ ỵῺ П

ԛ ế иέȴ ῧ ỵц Ёԛ ế ᾼ ḖȲ

∂Ӵ⅍в   ῧ ỵц Ёᾼ Ȳṳ ậד Ȳѿᵓ

∟ ∂ ᵾ Ϯ   Ӕ ₤ȴ106 ᶾד

ֽϯȸ  

 

3.2.5.1. Ёцῧ ỵῺ Пԛ ế иέ 

(1) ￼ṅשׁ   
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֯ ᴟ⅔ ◕ȲЏ Ṇ М Ḋ ֪ Ὼ֮ϯ

ѬϤ– ֣ ếȴ ѻ 100 ד 11 ѣ 22 ѡ

נּ  ԈϚ (B1 ṅשׁ( Ὑȸɦ‎ ṅ֢שׁ Ḋ

ἤȲ ц ӣԛ ếцӑ ế ϯ ⅔ Ḋ ᾼ

ᵂӣȲṳ  ֮ϯѬ☼ᾼ Ḋ ȴɧצ ὑ Ḋ ᴞ

ӑ ếᴟ ế ֮ϯѬ☼  ϩȲ ᵍ ἤᾼ Ѡ

ᾎἬ ᶝכ ᾼ֮ϯѬ ȴ֪ױȲ ϱ ὑ Ё Ὼ

ῧ ỵᾼԛ ế ᴷȲֵ Ӧ   о Ɫ ᾼ

Ṇ Ȳ ∂Ӵ   Џ Ḋ ᵶѬ ếᾼ …Ȳ ᴷ

Ḋ Ὼ ῧ ỵᾼԛ ếᴩⱢȴⱢ ’ Ḋ Ȳ

Ἤẓ ᾼ    ֮ϯѬ☼ ἤȲҠ ӣ ֮   оᾼᶾ

ᴩ  ᴷȲ 104 ⇔ד ד ᶾ Ȳ

ṳὑ 105 ⇔ד Ở ⅍в Ȳ106 ⇔ד Ḋ

( Ё ) Ὼ ῧ ỵПԛ ế ᶾ Ȳṳ Ḕ∂ӴẔ

ȴ  

ṅӭᾼשׁ (2)  

Ӧ∂Ӵ   Ёȳῧ ỵᾼ ế⇔ …Ȳѿц∂

ᵾ Ϯ   Ӕ ₤Ȳ ֮ϯѬϤ–ԛ ế

֮   П …ȴῴḔ ỵ ѐ⇔Џ Ṇ ԛ

ế ᶾ Ȳ Ӧ   о ế⇔ …Ȳ ϚḔ ֮

ғ ᴷ Ὠ ᴩѩ ȲҠẁӑẃᵾ ᶾ

Ἤ ȴ  

ṅвשׁ (3)  

ᵓӣ 105 Ἤ∂ӴП⅍в⇔ד   ѠᾎȲ Ё

ῧ ỵ Ȳṳ═ Л֝ ếᾭ ῧ ỵ Ё   ȴ

ҵȲᵓӣ⅍вױ ∂ӴП Ё ῧ ỵ   Ȳц 105

ПӔכᶙ⇔ד ᶾ Ȳ ᵾ Ϯ   Ӕ

₤Ȳ ὑ֮ϯѬ ᵾ ᾼᵶѬ оȲиέ  

Ȳ ѿ   ᾼ оч╣ԛ ếᾼ ȴ  

Ὠכṅשׁ (4)  



3-17 
 

Л֝ ế Ԉ Ё ῧ ỵ   Ȳ ӣὑ ᵾ

Ϯ   Ӕ ₤МȲ ֮ϯѬϤ– ὑ ᵾ П

  Ȳ ѻכ 100 ד 11 ѣ 22 ѡ נּ

 ԈϚ (B1 )П Ḗȴ  

 

3.3. ֮ ֥ ἤׁשṅ 

֢ ֯ ᴩ ᵿ ȳ ╟ғ / ׄԓ ᴷ Ȳᶁ֪Є

֮ ֮ Ԉ ἤᾼЛ֝ȲἬ ᴕ ᾼ֮ ἤӼ Ἤצ

Л֝ȴ ᾼЛ֥ ᴞ ԈȲ еצ Ȳֽȸ♄ѭЍȳ

♄ ȳᾇ Ϥ ц иӁᴯ Ȳ Лᵓ Ԉ Ȳ⁄

Ἤắ Є ᵅȴ  

ᾼ֮ Є ϱ ѡӐ ᴿȲ Є֮ о ἤדῺ

ҵȲ ӐѡӐ֮ ᴕ ⱶ Ệоᾼԛ (JNC, 

2000, c1p1)Ȳ֯ ḳ∟Ϸᴕ ᾿ ӣ І ᾼҠᴩἤȴ

ӦЭ ПȲ ѡӐᾼ֮ ӭ Ὼȸӭ›ᶁד

ӑ ứ ᵿȲӼӑḟứ ӕỵ ȷӑẃЬ ϫֵד ᴩ

ᵿ ȷᵀ ▲ ᴷᶾ ᾼ ὨȲᶁѿῧכ ỵⱢᶾ

ӱᾼ (ֽ JNCᶙכᾼ H12 ᵫȲц NUMOὑ 2015 ד ᾼׄ

ԓ Ẃ ᵫ )ȴ  

֯ᶾ ϱȲ ѡӐᶁ’ ӑẃ֢ ֯ ӕỵᾼҠ

ἤȲ  ᴩϚ ἤ ╟ғ / ׄԓ ᴷᾼᶾ Ȳṳ ֯

ᴕ Є֮ ▐ צ ᾼ֮ оȳѭЍ♄ ȳ (֮ )♄ Ȳ

ѿцὋс ḛ ȳ ӂ ֪І ╟ᾼ  ׄ

ԓ ȴצ ὑ ṷ ᴞ Ԉצ ᾼ ֮ Ȳ ד  

ᾼ ▲цᶾ Ȳѿ ֮ ἤ   ֮ ѐ⇔ ᾼ

ȲֽױИ ѿ ϫ Ϟᴟד ᴍ  ⇔ѐד ứᾼғ /

ׄԓ ᴷ Ԉȴ  
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3.3.1. ᾼЄ֮ ▐  

ᴯὑ ṸЄ ὧ Ȳᶄ ὑ ыӂ◦ ♄ ϱȲ֪ױȲ

֮ ᾼѭЍ♄ ế (֮ )♄ ȲꞋ Є֮ ᾼ о

ד ȴ  

ᴕ SNFD2017 ᵫἬ ПЄ֮ ▐ ἤ ᴷиέ

ϩȲ 103 ⇔ד Ở ᴩ Є֮ ▐ о ד ѝ

(Ὲ ϱ ц Ể Ȳ ϱ ạ֢ỵ

ᶮכП֮ ҭ )ᾼ ֫ Ȳ ױ Є֮ ▐ ѭ

Ѝ♄ Ὲ оᾼḆ ῀ȴᴟ 105 ⇔ד Җ ᾼ

ѭЍ♄ ד Ӣᾼ ☼ ἤȲѿцҖ Ӕ Ṇ Ȳ ҟᴍ

ẃ֮ד ҭᾼּנ Ȳ ᴩד ѝ ᾼ ֫ Ȳ ẁѭЍ

♄ цẔ ᾼׁשṅכὨȲᵂⱢ SNFD2017 ᵫ ᾼṼ ȴ  

ѻ 100 ד 11 ѣ 22 ѡ נּ  ԈϚ ( A6 ṅשׁ(

Ὑȸɦ …֮ ѹ ḆЄȲᴖ в

ӱ֮ϯᵾ ắ Ҡ ҏ שׂ ȳ Ȳׁשṅ Ӽ╓

ҏ ȳ֮ῶ ֮ ꞋҠ ϯᵾ֮כ Л֝₤הᾼ

ϩ Ȳ ױ и вҵׁשṅꞋЛֵṓȲצӇ ᴞỵ ᾌ

ἤȳỵӰ ϩч ȳ ắ ч ѿцד ᾼиέ ה Ȳцנ

᷾ϤׁשṅȴɧӐ ԓ ֮ Ȳᴞ 101 ⇔ד Ở

֮ ЛṜ֮ Ȳ Ӑד ỵ ἤ

ȲҠ ᶮц ӢП֮ иӁȲѿ ֮

Ȳṳ ᴩ ϩ ԈП Ȳѿᵧ ҏЛ֝ ⇔ỵ ϩ Ԉᾼ

оȲѿц Ὲ иӁ ỵ Ể ᾼ …Ȳ ẁ SNFD2017

ᵫ ᾼṼ ȷṳὑ 104 ậ⇔ד ȳѡУϯ֮רּ ԝᾼ֮

ᴩׁשṅȲ105 ӴП∂⇔ד ỵ ֮ Ȳה ӣУϯП

נּ Ȳ Л֝ЄЊП֮ ⇔ П …ȴױҵȲỵ

Ӱ ϩч ắ ч ᾼиέ ȲӼה ẕ SKB ֥ᵂ ᴩᶾ

ӻ☼Ȳד ṓ 4 ȴ  
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  ᴖṕȲӐ ═ Ȳ ֮ Һ

ȳ ֮ Є֮ ϩ оц Ἃᴼ Ȳ Ḕ ▲

έᶾ Ȳ106 ᶾ⇔ד ֽϯȸ  

 

3.3.1.1. ♄ ἤ иέᶾ ∂Ӵ 

￼ṅשׁ (1)  

ѡӐᴫ⁮ ὧҖ ᶁắẞ √ ὰ ṸЄ ḥ

ᵂӣᾼ ȴ √ ὰ ֯ ὧ⁮ ṸЄ ὰ ӢἍ

ᵂӣȷ֝ Ȳ ὧҖ ֣ ṸЄ ϯѠ ᴩ ḥᵂӣȲ

ꜙᴟἮ ҏἍ∟ִ֮יȲᶮכḤ ȴ ֮ ӱ Ἇ

Ἅ∟Ἦ ᾼЄ֮ ϩȲצ ϩ Ȳ ᴖ

כ ϩ ᾼ ȴ ѻ 100 ד 11 ѣ 22 ѡ נּ

 ԈϚ ( A6 ) Ȳ ♄ ἤᾼ иέᶾ ∂ӴȲ

ᵗὑὙצ Ϡ ϩ ỵ ȴה  

(2) ṅӭᾼשׁ   

ѻ 100 ד 11 ѣ 22 ѡ נּ  ԈϚ (A6 ṅשׁ(

Ȳ ỵ ᴕ ẞắẞ ֮ цḆЄ֮

Ȳ∂Ӵד ᴷᶾ ȴӐ ѿ Ȳׁשέỵ

ᾌ ἤȳỵӰ ϩч ȳ ắ ч ѿцד ᾼиέ  ȴה

ṅвשׁ (3)  

ὑ 105 ѿѡӐУϯד ԝ Ȳᶙ֮כ ֮ Ȳה

⇔П ᾌ …Ȳὑ 106 ⇔ד ᵓӣӐ

ᾼ Ȳ ֮ иέ ᾌכ иέᶾ ȴṳ

ѿ֮ Ȳ ᴩ ἤ֮ ϩѠ֣ ȲϠ ֮ϯ

ϩ ֮ ♄ ⇔П …ȴ֯ױҺ ᶾ έ ϱȲ ᴷ

ѐ⇔цỵ ắ Ԉϯᾼ֮ ȴ  

Ὠכṅשׁ (4)  

֯Ữ Ӑ ỵ Уϯ ԝ ȲӐ ѿ֮ ᾼ ᾌ

Ȳ ֥ ỵ ᾼᾌ ȲҠ ϚḔ ᴷỵ ֮ϯ

֮ ᴩⱢד ᶾ ȴצ ὑᶺ ṳ ֮ϯ ⅍Ҡậ ד Ȳ
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דֵ ѡӐȳּר Уϯ֮ ԝ ∟ȲҠ ᶺ Ἤ ∂Ӵ

ᾇỵц ỵ ֮ϯ ֮ ắ иέᶾה Ȳ ᴖѩ

ᾇỵ ỵП ᾌ ἤȴ ẁғ / ׄԓ ᴷἬ ắ

ч ПӣȲ ѻכ 100 ד 11 ѣ 22 ѡ נּ  ԈϚ

( A6 ) Ḗȴ  

 

3.3.2. Ὃс ḛ ᵂӣ 

ỵ ᾼὋсἨḛ Ȳѻ ắЄ֮ ▐ цẔ о ἤ ạȴ

ὑɦ ֮ ɧᴖṕȲỵ ᾼὋсᴴ ᵂӣȲ ֮

Лᵓצ ȷד ֮Ȳỵ Ӣḛ ṳᴴ ḛ ᵂӣȲ

– ᵂӣ֪ᴖ ѦȲ ֮ ᾼ Ԉצᵓ (JNC, 2000,  

c3p33)ȴ  

ѻ 100 ד 11 ѣ 22 ѡ נּ  ԈϚׁשṅ  

( A1 ) Ὑȸɦ… ֮ ứἤ   ᾼ иέȲṼ в

Ὼᾼ GPSцѬ Ȳ Ӑ ֮ῶᾼὋс Ҡ ḕד 2

ᴟ 3 еиȲ ֿ Єὑѿ›ᾼ ῀Ȳ֪֮ױῶὋс ֮ϯ Ҡ

ᾼ Ғѿ Ȳד ᾼ ṅӼשׁ נ ỞȲѿ―֯ 2017

ד Ṝצ ᾼ Ɫиέ ᴷᾼ ȴɧѿц ( A3 ) Ὑȸ

ɦ… ֮ ṅȲѿשׁ▲ ᴷ ҳּנѿẃᾼ֮ Ὃсц֮ῶ–

…ȴɧᴞ 101 ד Ӑ Л֝ ѐ⇔ ᴷỵ ὋсἨḛ ᾼ

ṅשׁ ȲҔ╗ ϫדѐ⇔ᾼ GPS ȳ Ͼדᴟ ѐד

⇔ᾼᾈ оׁשṅȳ ᴍ ѐ⇔ᾼד ҭứשׁדṅ Ȳᴟ 106 ד

SNFD2017 ᵫМȲ Ѝ Б Л֝ ѐ⇔ ᴷ

ѠᾎȲᶙדכ вҵׁשṅכὨᾼ֫ (Derrieux et al.,  2014, p231; 

Chen et al., 2015, p2264)Ȳ ֽϯȸ  

(1) ᾈ☼ḛ ᾬᾼѠהȸ  

иέ ϫדѻ ᾈ☼ ᾬ נּ Ȳ ӱМҶЍ ᴷ Ɫ

2 mm/year ᴟ 8 mm/yearȷᴖԓүⱢ 5 mm/yearȲ ῺӦᾈ☼ḛ

ᾬᾼׁỬ ứ 5 mm/year ᾼᴷ ȷױᾎắẞ
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ế֮ ᾼЁӰ☼ Ѝ ᵂӣ ꜙ Ȳᵛ ᾎ҅ῶ  ֮

ᾼ ȴ  

(2) ѿᵅ ứדᴷ ᵐ⁯ ᾼѠהȸ  

ӣ ᴍ ѐ⇔ᾼᵅד ứדᾎȲѻ ᾎᾼ҅ד ȲҒ

ϱ ҭ ҭᾼ оȲᴷ ҏМҶЍ ᾼ פּ 3 

mm/year ᴟ 6 mm/yearȲᵀῺדẃ ԛѿϡ -ϩ о

₤Ғϱ ☼ Ӕ∟Ȳ ӱ Ѝ ᵧ ᵅᾼ Ȳּפ 2 

mm/year ᴟ 4 mm/year  ( Fuller et al., 2006, p1; Derrieux et al.,  

2014, p231)ȴ  

(3) ӣ иӁᾼᴷ Ѡהȸ  

Horng et al.  (2012, p11) ҏ Ѝ ᴞ ϱ ѷѿẃ

Ғצ ᾼ Ȳ Ӑᵅὑ 1 mm/year сẞ ὑ 2 mm/yearȲ

֥ Ἅ ᵂӣ Ӣᾼ ȴ  

(4) ׁỬ иέᾼѠהȸ  

Derrieux et al.  (2014, p243)ᵓӣׁỬ Ἤ ᾼ Ѝ ☼

Ȳ МҶЍ ὧᴫẒ ᾼ Ὑצ Ȳ

֥Є Ȳᴫה ᵅ (~1 mm/year ᴟ 3 mm/year)Ȳ

צ ᵅ ᾼЍᶮȷὧ (~4 mm/year ᴟ 5 mm/year)Ȳᴯὑ

ỵ ᾼЍ Ȳᾈ☼ϯй Ȳ֪ᴖч╣ҏ

(Derrieux et al., 2014, p. 242)ȴ ӣׁỬ Ѡᾎ ☼

ᾼ Ȳ ᵅ ὑ Ӧ Ѭ Ѝ Ὃ с ᾼ (10 

mm/year ᴟ 15 mm/year, Ching et al., 2011, p. 7)ȲϷ ᵅὑᾈ

☼ ᾬᴷ ᾼ ( 20 mm/year, Dadson et al.,  

2003, p 649)ȴ  

 

Derrieux et al.  (2014, p231)╓ҏ ѿ Ѝ ẃכ Ȳ

Л֝ᾼᴷ Ѡה Ϡ 3 mm/year ᴟ 5 mm/year Ȳ ᶝ

֮ ἨЄ ᴖṕᴿѾ ḥ ᾎḆ Ϡȴ ᾈ☼ḛ ᾬẃᴷ Ȳ

ắẞ ế֮ ᾼЁӰ☼ Ѝ ᵂӣ ꜙ Ȳᵛ ᾎ҅ῶ

  ֮ ᾼ ȴҫϚѠ Ȳᵅ ҅ד ᾼ ֪ה ᵂ



3-22 
 

ӣҠ Л ὑϚ ứ ᾼᵂӣȲ֪ױ   ᾼ ḆⱢ

ȴᾈ Ṏׁשṅ ẁϠ Ͼדᴟ ѐ⇔Ὃсד ᵂӣᾼׁש

ṅ ẂȲ ὧ Є ẓ҅ῶἤ 20 ᾈṆᾼ цׁỬ

ᾼѩ ( Chen et al., 2015, p2264)Ȳ ӱЍ Җ◕ Б 

ᵅѹ ὑ ứȲ ὑ∟ Ѝ ᶀ ᾼЄ֮ ȴ֯ױ ϱȲ

106 ᶾ⇔ד ֽϯȸ  

 

3.3.2.1. ֮ῶ ᶮ ỵ иέ 

￼ṅשׁ (1)  

ῧ М ѿҖȲắẞ √ ὰ ֣ ṸЄ ḥᵂ

ӣᾼ Ȳ Ѝ ֯Ὼᴍ ד Б Ɫ∟ Ѝ ȳ ц

ḛ ᾼЄ֮ ȴЄ֮ ϩ ϩ Ȳ ᴖ

כ ϩ ᾼ Ȳ Ϡ ᾼ֮ ȴ ѻ

100 ד 11 ѣ 22 ѡ נּ  ԈϚ ( A1 ц A3 ) Ȳ ᴩ

ϫדȳ ᴍדᴟ ȳᴍד ד ѐ⇔ᾼ֮ иέȲϠ

Ὃс ᵂӣἨḛ ḛ ᵂӣ ỵ   ứἤᾼ ȴ  

(2) ṅӭᾼשׁ   

ѻ 100 ד 11 ѣ 22 ѡ נּ  ԈϚ (A1 ц A3 )

ṅשׁ Ȳ ỵ ═ ᴩЄ ֮ Ȳ

иέ  ὋсἨḛ Ȳ ѿ ỵ П  ứἤȴ  

ṅвשׁ (3)  

ὑ 101 ᴟ 105 ד GPS ỵ ḛ ᾼ Ȳὑ

106 ⇔ד Є ꜜ֥ᵂȲ ֥ ἤԚ 10 GPS

Ȳ ד ԉ 3 ᶮכПϮṔ Ȳᵓӣ GPS ⇔ Ȳѿ Calc_str

ẃה ȴױ 10 GPS Ѝ ᾈṆцЄ֮ ϩ

Ȳ Ӧ֢ GPS ԓщ ⇔ ᾼ ἤȲᴷ

֢ ᾼѬӂц₣᾿ ⇔ Ȳ ὑỵ ᾼᴯ ᶮ֯Ϯ Ὲ М

ᾼᴼ ц ᴩⱢȲ ᶮᴯ ᾼᴩⱢ Ȳ ẁỵ  

ứἤ ᴷПӣȴ  

Ὠכṅשׁ (4)  
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═ ỵ GPS ⇔ứᴯ ᾼכὨȲ ᴖ

ᵓӣЄ GPS Ȳׁשέ ἤỵ ὋсἨḛ ᵂӣᾼ

ạȲ ѻכ 100 ד 11 ѣ 22 ѡ נּ  ԈϚ ( A1 ц

A3 ) Ḗȴ  

 

3.3.3. ӂ  

Ӧὑԓ Ɫ Ѭ   П ϩȲ Ѭ

Ṇ Пכ Ҕ╗ȸḂ ֮ϯѬ☼ế֮ϯѬоἤȳ֮ϯѬᴯ ȳ

/ ѬЮ ȳ– / ᵂӣ Ȳ ṜѿД Ṇ ᾼ ứ֮

Ȳ  ╟ғ ᾼ Ɫ∟ ғ /ׄԓ ᴷᾼ ȴ

Ӑ 101 ᴟ 104 ⇔ד Ѝ ᾈ ᾼ֮ᶮ Ȳṳ Ӧ

ԓ ṅḛשׁ ֮יִ ḛ ᶧᾼ Ȳ έᾈṆ֮ᶮ Ṏȳ

ᾼЍ ḛ ֮יִ о Ȳѿц҅ῶἤḤ ᾼ / Ю

ȴ  

ᴞ 104 ⇔ד Ȳү еҨ ẕ SKB֥ᵂȲѿ ᴕ ẂⱢ ᾼȲ

₤Ἤ Л֝ ѐ⇔П֮ Ѭ с Ȳ ѿ

/ Ю ᾼ Ȳ∂ Ѭѝ֮ Ἐ ה ϯ

ἤ ӂ с ᾼ о ȲᵂⱢ SNFD2017 ᵫ ᾼṼ ȴ  

ҫϚѠ Ȳ105 ד ⱢϠ Ѭ ⇔ ȳ ╦ц

֮ ד ṅᾼשׁ ἤȲ Ѭ Ȳ106 ᶾ⇔ד

ֽϯȸ  

 

3.3.3.1. ֮ Ѭ оПׁשṅ 

￼ṅשׁ (1)  

ὑ ᵿᾼғ / ׄԓ ᴷ⁯╥ЛҠἕ ᾼȲ֪Ɫ Ѭ ᾼ

с оȲ ֮ϯѬ☼ ἤȳ֮ϯѬо ἤế֮ ϩ

оȲ ṷ ╥ ᵿ ᾼ ֪ (SKB, 2013, p11)ȴ103 ד

⇔ ֮ ҭּנ ד ѝ Ȳиέ ὧ ⇔ѐד Ѭ

с цᾈЀḤ Ю ҭȲ104 ⇔ד ᴫ⁮ ד

ѝ Ȳ ⇔ѐד Ю Ӽᶙכ ֮ ҭ֫ ȴ ṷѝ
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ӱ Л֮֝ ᾼ֮ с צ Ȳᵛṿ֝דצ Ѭ

ԈϯȲ Ю Ӽצ ȴ ӂ Ȳ

БᶙכЛ֝ ѐ⇔ Ȳ ᴕ Ẃׄԓ ᴷἬ

ᾼᴍ ⇔ѐד ᴕ оȲṿӣ DarcyTools Л֝ ѐ⇔ϯȲ

Ѭ ֮ϯѬ☼ о ṓ 5.3 ᾼ ȴ  

ױ֯ ϱȲ ϚḔ Ὼ Ѭ נּ ϱȲ ᵑ╥

ᾼּנ Ҡѿ ẁ ֢֮ ֮ ϫדѐ⇔ᾼ ᴕȴChang 

et al. (2012, p.98)╓ҏᵓӣ ᵛ ֮ Ѭᴯד ᾼ

оȲҠӣѿᴷ ϫדѐ⇔ ᾘỴ֮ ֮ ₣᾿ ȷ֝

Ȳ ᴕ ╦ὑ Ể ᾼ Ȳậ Ѭ

оᾼ ᶧԝȲ ϚḔ   Ѭ о ֮₣᾿֮

ᾼ ȴ  

צ ὑ Ѭ П оṳ‍ᶁлἤᾼȲ֯׀Ϛṷ ἤᾼ Ȳ

ṷ Ҡ ẃᴞὑ Ἁ֮ᶮ Ԇȳ֮ ᾼὋс / ḛ ȳ◦☼☼

ế Ḃ ȳ֮ ϩ ᾼ оѿцЄ ᾼ ֪ ȴ֪

Ȳױ ֵ ᾼׁשṅѩ ȲѠ ᴷ ҏ ᾼ о Ȳᵂ

Ɫ∟ ғ / ׄԓ ᴷ ᴕṿӣȴ֯Ὼ Ѭ נּ ϱȲ

ᵑ╥ ᾼּנ Ҡѿ ẁ ֢֮ ֮ ϫדѐ⇔ᾼ

ᴕȴChang et al. (2012, p.98)╓ҏᵓӣ ᵛ ֮

Ѭᴯד ᾼ оȲҠӣѿᴷ ϫדѐ⇔ ᾘỴ֮ ֮ ₣

᾿ ȷ֝ Ȳ ᴕ ╦ὑ Ể ᾼ Ȳậ

Ѭ оᾼ ᶧԝȲ ϚḔ   Ѭ о

֮₣᾿֮ ᾼ ȴ105 ⇔ד ȳ ѿц

ḂӔ∟ᾼ МȲЬҔᵶ Ѭ ֮ῶ₣᾿ Ȳ

ױ֪ דὨⱢכ ὑỴ П SLR Ȳ ӱ ҳỂ

ד Ѭ ᵧ ϱс ᶮȲӦԓ ◕ ᾼד Ѭ

ӂᶁ Ɫ 3.51ð0.19 mm/yearȲẔМ Ɫ 19.33ð2.26 

mm/yearȲּפⱢӂᶁ ᾼ 5 Ȳ ֪Ɫ ֮ῶ₣᾿ Ἤ

Ȳ ὑ∟ ⇔ד ᴩ֮ иέȴ  

(2) ṅӭᾼשׁ   
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Ɫ∂ ֮ Ѭ Ṇ Ȳ ậױ ắ

ϯП Ể Ѭ о ȲᵂⱢ∟ ᾼ᾿ ᴸ

Ȳ ᴖ ϫᴟᴍד ѐ⇔П Ѭ ᾼ ᾼ

ạȲ ẁ∟ ṅὋсשׁ /ḛ ᵂӣᾼ ᴕ ȴ  

ṅвשׁ (3)  

ᴩ ֮ Ѭ оׁשṅȲ ᴩ Ὼ ╦

ḂӔȲᵓӣḂӔ 10 ד 20 דᾼד

Ѭ с ȴ∟ ֥ ю GPS

Ԛ Ȳ ϚḔиέ GPS ᾼ ȲᵂⱢ∟

иέ ᴕṿӣȲ Ϥד ế

Ѭ о ᾼᴷ ЏᵂМȴ  

Ὠכṅשׁ (4)  

  ∂ ֮ Ѭ ᾼ έᶾשׁ Ȳ ᴷ

Ѭ с ỵ Ὃс / ḛ ᵂӣᾼ ἤȲ כ

ѻ 100 ד 11 ѣ 22 ѡ נּ  ԈϚ ( A1ц A3 ) Ḗȴ  
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ᶾ Џ  

ӣ І Џ Ȳ Ϛ Џ ד Ȳ֯ὑ֮ϯ

֮֯׀╟ Л ứἤȳ ╟ᶙ ἤᾼ ’  ȳṳѹ ᴕ ֢ в

֪ ᾼ оȴ֪ױȲ֯Џ Ḗᾼᴕ Ȳ Ҕ╗ ᾼ׀ ȳ

Ḋ ἤȳ֮ ֮ϯѬ ȳ֮ о ȲṿЏ

╟ᾼҷ Ҡ ἤ ᵅȲ  Ὅ ἤ ᾬᾼғ ȴⱢṿ

Џ Ẕғ Ȳᶺ ѻ Б ᾎ Ғѿ Ȳɦ Ὅ

ἤ ᾬ цẔ ╟ׄԓ ⁄ɧ 8 Ȳ ứɦ Ὅ

╟ ֵ П ɧȷ֪ױȲЏ Пׁשṅ Ȳ Ϡщ

ᾼ ӕỵѿҵȲҔ╗ ᾬ ȳ Ḋ ȳ֫ Ḋ ȳ эȳ

ц⅔ Ȳ Џכ ȷѿц ᾼ Ṇן ⅔

֮ῶ ╟ȳ Уȳ ị ֮ϯ ╟ȴ ṷṆ

ԈἬắᾼ ȳѬȳϩȳоᵂӣȲᶁⱢ ᴷ ḖȲᴖ

Ḗᾼ֮ ȳ֮ ȳ Ӽ ṅȲѠשׁ ∂Ӵиέ ₤Ἠ ᴩ Ȳ

ѿ Ὠȴכ  

Ӑ ◕֯ SNFD2009 ᵫᶙכῴḔҠᴩἤ ᴷ∟Ȳ Ở ӣ ẕ

KBS-3 Ṇ Ɫᶺ Џ ᶾ ӐЁоᾼ ȲӐЁо Ҡ иⱢ

∂ ᶾ ȳ ᶾ ȳ ᶾ Ѡ ȷ֪ױȲӐ ◕

֥ ◕ἤᾼ SNFD2017 ᵫȲᶙכᶾ Ҡᴩἤ ᴷПԉ Ȳṳ

֢ ▲ц ᵫ Ḃ ҉ЏᵂȷҫϚѠ Ȳ⁄Ɫ ᴩ KBS-3

Ṇ ӐЁоПׁשṅȲѻ ⇔Ҕ╗ ц ἤȳ Ἐ

Ṇ ᶾ ȳ ᾬ ᶾ ȳ ֫ Ḋ ᶾ ц ╟

/ ∂ / / ⅔ / ᶾ Ȳ ϚḔᴸ ᶾ ᶺ ᶾ

ПҠᴩἤȲṳ ȳᶾ Ȳ Ӕ  Ȳה ֣ כ

Џ П ȴ  

֥ϱ ᶾ ӭᾼȲӐד⇔֯ ᶾ Џ

ϱȲ ὑ∟ Њ и 5 І ᴩׁשṅ￼ ȳׁשṅӭᾼȳׁשṅ

в ὨПכṅשׁ ὙȲ 5 І иᵑⱢȸ  

(1)  ц ἤׁשṅ  

(2)  Ἐ Ṇ ᶾ  
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(3)  ᾬ שׁ ᶾ  

(4)  ֫ Ḋ שׁ ᶾ  

(5)  ╟ / ∂ / / ⅔ ᶾ שׁ  

 

4.1. ц ἤׁשṅ 

(1) ￼ṅשׁ   

(a)  ӣ І ᾬ Ȳ ӣᶺ І ἤ ᴩ

иέȲṳѹ֯ ᴩׄԓ ᴷ ȲϷ ṿӣᶺ П Ȳ

Ҕᵶ ȳ І ꜜȳ иᵉȳѬ и и

ᾬ ἤȲᶁⱢӐЁоׁשṅ Ȳṳ ṷ ἤ

цᾎ ḖȲ∂Ӵᶺ П ḖȲѿц ╟

ᾼׄԓἤȲ Ӧׁשṅ ∂Ӵ ᴷ ȴה  

(b) Ȳױ֪  ᶺ ᾓȲ ᴕ ϚȳϡȳϮ ӣ

І Ȳ иέӣ І ἤ Ȳ

ṳ ᴷү еҨ֢ ẞ ᶰ ӢȲᴖ Ἇ

ᾼ’ׂ ȴԛѿ ORIGEN-S ה / ѠᾎⱢ Ȳ ᴷӣ

І ἤȲṳ ᴩӇ ᾼиέЏᵂȴ  

ṅӭᾼשׁ (2)  

(a)  Ȳ ҏ ֥ᶺ ԈПӣ

І ἤȳ ׀ ᴷ Ȳ ’

ᾬ Ȳ֯ ȳ ⅜ І ꜜѠ ֥ Ḗȴ

ṳ∂Ӵ ֥ἤӣ І ἤ Ȳ ᾬ Ἠ

╟ ᴩ ṾоП ȴ  

(b)  Ɫ Ѭ и цẔ ᾬᾼч ạȲѿ ֮ϯѬ

ӢᾼѬ и ч ᾬȲ⁄ ᾬ Ḋ Ἠҵ

Ḋ ᾼ Ȳиέ МѬ и ᾼ Ӣ ạȲ

ѿẁ Ὅ ᴩד ᾼׄԓ ᴷиέȴ  

ṅвשׁ (3)  
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105 כБᶙ⇔ד ȳ ׀ ȳ ȳ ꜜȳ

⅜ ПῴḔ ȴӐד⇔⁄Ṽ ᴷ ֫ ȳ ן ⇔Ḇ

∂Ӵ ӭ Ȳ═ ϚḔׁשṅȴ  

(a) ӣ І ׀ ἤ ᴷᶾ ṅשׁ  

Ṽ ׄԓ ᴷῴḔכὨП֫ ц ד Ḇ Ȳ

ᴩ ═ṅȲṳשׁ SCALEṆ ORIGEN-S Ḇ

ц Ȳ Ὅ ῴỞ ȳ ȳ и

ᾬ ׀ Ȳ ᴩ’ׂ֥ ᾼ ᴷȴ  

ṳѹ ᴩӣ І ἤ ∂ӴȲ═ в

ӣ І Ԉ Ȳ ױ ᴷ FEPs

֢ ᴕ Ԉϯ ( ȳ ὍῺ Ἠ )

Ȳṳ Ẕ ȳ ҏ Ὑὔ П▲ ṿӣ῏Ю Ȳ

ѿ∂Ӵ ֥ἤ ∟ ӣ І ἤ ȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 4.4.1

Ὅ ἤПּד ȴ  

(b) ᾬ І ꜜȳῶ иέ  

105 ПЏᵂכᶙ⇔ד ӭȲ═ ѿ ֮қ ᾎ

ה (MCNP )Ȳ ᴩӣ І ὑ׀ ᾬ ∟П ꜜ

иέȲ ḇ ᴩ Ṿо ṅȲϠשׁ ׄԓ

ȴṳ ᴩ (burnup credit) ꜜиέׁשṅȴ  

ῶ ⁄ѿ ֮қ ᾎ ה ᴩ ᾬ

ῶ ȲᵂⱢ∟ ᾬ ⅜ ЏᵂϢ

ᴷПṼ ȴ  

иέ⁄ѿ вӣ І ᵂⱢ Ȳ

ᴷ ᾬ ῶ ⇔ȲᵂⱢ ПṼ ȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 4.4.1

Ὅ ἤПּד ȴ  

(c) ֮ϯѬ и ṅשׁ  

ѝ ṅשׁ ὨȲӣ І Мᾼ

֮ϯѬ Ȳ Ѭכ и ч Ȳ Ӣ о
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(H 2O2)цᴞӦ (H * ,  HO* ,  HO2* ,  OH-,  H3O+ )ȲẔч ᾬὔ

М ᾬ ἨẔ҃Ḋ Ғכ Ȳṳ Ẕ

ד҃ в Ԉȴ╝Ӑׁשṅ иέѬ и Пч ạȳ

ч ᾬѿц ᴷ Ȳ ד֥ ֮ Ἠ Ԉ ҏ

ᾬПиέ ὨȲṳ ᴷѬ и ч ᾬ в Ԉ

ᾼכ Ȳѿ ẁ∟ ׄԓиέȳ ᾬ ц ἤ

ᴷᾼиέѠᾎȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 4.4.1

Ὅ ἤПּד ȴ  

( Ὠכṅשׁ (4  

(a) ӣ І ׀ ἤ ᴷᶾ ṅשׁ  

═ с׀ ἤ ᴷᶾ Ȳ∂Ӵצ ПᾐѬה

Ѭהч ӣ І Ԉ ᾬ ♄⇔

оӱ Ȳ ᾬ ⅜ иέἬ ᾬ ῶ

П Ȳ ᾬ иέП Ȳ ᾬ ꜜи

έП Ԉ ȲῺכ ȳ Ӣᾬ ׄԓ ᴷ

כ ȴ  

(b) ᾬ І ꜜȳῶ иέ  

═ с І ꜜ ῶ ц иέᶾ ȳḆ

ὨȲ ẁ ᾬ ⇔иᵉ П …ȴ  

(c) ֮ϯѬ и ṅשׁ  

ᶙ֮כϯѬ и ṅȲשׁ ᶺ ӣ І в 

Ԅȳṙһ иέȳ ֮ϯѬ и ạᾼד ч

ạц Ѭ ᾬ ᾬ П Ȳ ҏ Ѭ

ạ ᾼ∂ ȴ  

 

4.2. Ἐ Ṇ ᶾ  

(1) ￼ṅשׁ   

(a)  ◕ KBS-3 Ṇ ᵂⱢ Џ ȲױṆ ᾼ

☼ ḟứѠᾎȲ Ϥׁשṅѿ― ᴩӐЁо ȴ
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П›Б שׁ ẕ Ȳ KBS-3 П

ѠᾎȲ ֪ Ҕ╗ ϩ ֮ ϩȲ ϚḔ

ᴩӐЁо ẂׁשṅȲ с Џ ϩȴ  

(b)    ứ ᴷѠ ( ⅔ ∟ )Ȳ ᾬ ắ ϩП

Ȳ╥ ᾬ ҷ ᾼѻ֪ПϚȲױ ϩᴯ ᴞὑ

֮ ᾼ ӢȲ╝ ∂Ӵ֮ ϩᴯ

ᾼ ḖȲ ᴷ ế ᾼ ᴶ …Ȳ

ѿц֮   ᾼ ϩ оȴ ᴕ ẕѠᾎȲ

ѿ ֮ ᶾ Ȳ ֥ ṅשׁ Ȳ

ỵ П ϩᴯ Ȳṳ װֵ

Ȳ∂Ӵ ế ᾼ ᴶ … Ȳ

Ѡ ẁ Ɫ ᾬ  ҷ П ᴷȴ  

(c)  ὑ ᾼ ׄԓȲᶺ і KBS-3 Ṇ Ȳ Ϡ ᾬ

Ḋ ᾼ ȲỮ֮צῶ ╟ȳ֮ϯ ╟ȳ

Ṇ ԈȲⱢ ’ ׄԓȲ ᴩֹו Џᵂȷ

Ȳױ֪ ֮ ֚ ⇔ ӣὑ ╟ȲⱢӇ П

Ȳ ứἬ ᾼ֮ ч П∟ȲИ ϚḔ ᴩ Ἢ

ṾоȲ ᴷ ᾼі Ἠᴞᴩ ȴ  

ṅӭᾼשׁ (2)  

(a)  ӐЁоЏ Ԓ ṅשׁ KBS-3 Ἐ֯ᶺ ᾼ ӣ

ἤȲ∂Ӵ֢ ╟П ☼ Ȳ ᴷᶺ Ẕ҃ ᾼ

Ȳ֯ ᾼ ḖȲ ἪἨ֮ϯ ᾼᴞᴩ Ȳ

ԈӦ ҵі Ἠ╥֯ вӢ Ȳ∂Ӵ ᴷ Ȳѿḟứᴞѻ

Ἠ╥╠צ Ṿоᾼ ⇔Ȳ֯∂Ӵ Ὅ כ

Ὠ Ȳ ẁᴸ ȴ  

(b)  Џ ╟П ц Ȳ כ ׄԓғ ╓

Ȳ ’ ╟ ὑ ד в ᴩӇ ғ Ȳṿ

Ṇ צ   Ὅ ἤᾬ ȴ Ṇ ֮ϯ ╟ᾼ Ȳ

ᴕ П֮ ֚ ⇔Ȳ Ể ỵӰПׄԓ…

ȷ  ứἤѠ Ȳ ᾬ ắ֮ ϩ ḖȲ
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Ѡ ế ᾼ ᴶ

…ȷ֪ױȲ דṅשׁ Ȳѿ ẁ П (  

Ѡ֣ȳ э ц ѐЉ )ȴ  

ṅвשׁ (3)  

105 כБᶙ⇔ד ╟ ȳ ᾬ ȳ Ḋ ȳ⅔

Ȳ ╟ ᾼ☼ ȷ ҭ֮

╟ᾼ Ȳ⁄ ῏ ᴩ Ȳ ῴ

Ḕ ȷᴖ֮ ᶾ ᾼ∂ӴѠ Ȳ⁄Б∂Ӵиέ Ȳה

ṳ ὨҒѿѩכṅשׁ Ȳ ᶺ ᴞѻᶾ ȴӐד⇔⁄ ═

ᴩ ṅȲṳӦשׁ ᾼכὨ֫ ᴷ ᾼЛ ứἤȲ∂

Ӵḟứ ╟ᾼ֮ ḖᾼѠᾎȲ Ɫ═ Л ֮ ȳ

֮ ᴖḆ ֮ Ḗ ᾼה Ȳṿᶺ ╟ Ϥ

ứ ᵿ (Site Specific) ᾼ ϚḔȴ  

(a) Ἐ ☼ цᵉ ṅשׁ  

═ ᴩ KBS-3 ѝ Ȳׁשṅ ╟П ☼ Ȳ

╟ᾼ ֪ІȲѿц Ṿо ᶾ ȲṳṼ

ᴕ ẂП֮ Ȳ∂Ӵᶺ Ẃȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 4.2

ἘцЏ Ṇ ֮ ӕỵᾼғ ȳ 4.3

☼ ȳ 4.4 Ἐ֪Іȳ 4.5.3 Џ

ᾼ ȳц 4.5.6 ╟ Пּד ȴ  

(b) ֮ ֚ ⇔иέ  

ѝ ∂Ӵ ἤ Ȳ ṅשׁ П֮

ӭ Ȳ ֮ Ӣ Ȳ∂Ӵ ȲṼ

ᾼѠה ᴩ֮ ֚ ⇔иέȳ Ὂ иέȴׁשṅ

ᵿ֮ ⇔ Ȳᴕ ᾌ иέ Л ứἤȲ ᴩ֮ ч

иέȲ∂Ӵ ḖП֮ ч ȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 4.5.4 ֮

ϯ ╟Пּד ȴ  

(c) ḳ ҭ֮ ₤цẔ ⇔иέׁשṅ  
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Ṽ SKB SR-Site П֮ ϩ ᴷᶾ Ȳׁשṅ֮ ᾎ

ẂȲ ᴩᶺ 2 ҭ֮ Пׁשṅȸ1604 ֮א◙ד ȳ

1920 ῧד ֮ Ȳиέ ᴶ ₤Ȳ Ȳ ᴷ

Л ứἤȲ ẁ ϩ Ḗ Ἤ ȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 4.5.6

╟ Пּד ȴ  

(d) ᾬ ϩ Ḗׁשṅ  

ᴕ SKB SR-Site ᾎȲṿӣ 3DEC ֮ і

Ὼ Пᴯ Ȳ ᾬ ϩ Ḗȷ

ᴶ ἤếᴯ П …Ȳᵓӣ װֵ Ȳ

ᴩ э ṅȲשׁ ẁ ȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 4.5.6

╟ Пּד ȴ  

Ὠכṅשׁ (4)  

(a) Ἐ ☼ цᵉ ṅשׁ  

ᶙכ KBS-3 Ἐ ѝ Ȳṳ Ὑ KBS-3

ӐЁоᾼ ӣἤȲ∂Ӵ ☼ цᵉ ᶾ ȴ  

(b) ֮ ֚ ⇔иέ  

ᶙ֮כ ֚ ⇔иέȲ ẁ ד Ἤ ֮ ч Ȳ

Ɫ ᴞӦ⇔ П֮ ч … Ȳ ӣὑֹו

иέȴӦ Ὂ ϚḔ ᴷ ạ֮ П Ȳ

Ӧ֮ ч иέ ὨȲἨ ╟П֮ ὍЄ Ȳ

ẁ֮ϯ ╟֮ иέ ᴕȴ  

(c) ḳ ҭ֮ ₤цẔ ⇔иέׁשṅ  

ᴩ֮ ⇔ ȳ ᴶ ᴷȴѿ֮

ᴩᾌ Ȳṳ ⇔ѩ Ȳ֫ ПЛ ứ

ἤȴ Ӣ ứ ҭ֮ П ₤ȲҔ╗ҽ ȳ

Ȳẁ ϩᴯ ṿӣȴ  

(d) ᾬ ϩ Ḗׁשṅ  
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ᶙכ ϩᴯ Ȳѩה ὨȲכṅשׁ с

П֮ ϩᴯ Ḗ ứ ϩȲṿ Ӑ

Ёо ϩ сȴ  

 

4.3. ᾬ שׁ ᶾ  

(1) ￼ṅשׁ   

(a)  ֮ ד ֮ і ᾼЛᶁл ᾬ

Ȳ֪ױȲ ӣиέἨ ᴩ ᾬ וֹ ϩᾼ Ȳ

╥ẓ ὙׄԓἤᾼѠᾎȴᶺ Ἐ ᴕ ẕ SKBȲẔ

ᾬ ắỵ ϩᴯ ᾼ ЏᵂȲ ֥֮

Ḗ иέȳϩ Ȳ∂ ҏ ᾼ ᾬ   ׄԓ

ȴᶺ ᾼ֮ ẕЛ֝Ȳѹᴯὑ֮ Ȳד

ẕ֮ Ȳ֪ױᶾ ӐЁоЏᵂȲ ═ ᾃ

ᾬ וֹ ᴷᶾ ȴ  

(b)  Џ  ҷ ᾼѻ֪Ҕ╗֮ ϩᴯ ȳ Ȳ֯ KBS-

3 Ṇ Ȳ ᾬ ӣ ᾼᵅ ẃὂᶼ Ȳṳ

ѹὑ ᾬ ҵҔ ⇔ᾼ Ḋ Ȳ ᵅ֮ϯѬ☼ Ȳ

Ἃ ֢ ֪І ᾬ ᾼ Ȳ ᴖἋ  ᾬ

ҷ ד ȴ ҷ ד Ɫׄԓ ᴷ Ȳ ᴩ KBS-3

Ṇ ӐЁо Ȳ і ᴷѠᾎȳѿц ᴩӐЁо

Ȳ ד ȴ  

(c)  Џ ᶾ ᾼ Ȳ иέȳ ц ȲϮ

῏ᶁЛҠ Ȳ иέҠ ᴩ  ȷᵀḥצӑ

ᾼ Ȳ ѿ Ὑ Ҡ‒⇔ȷᴖ Ḇ╥Џ

ᾼ ӐȲḥצ ᶾ ᾼׁשṅȲ ᾎ ᴩ Ȳ ὑЏ

ᾼ Ḇ ӱ ѽḟї ϩȴ╝ᶺ ֯ ᾬ

ᴷᶾ ᾼ Ȳ ὑ вẓצ ϩц ҠᴩἤП

ӭȲ ᴩ ᶾ ṅȴשׁ  

ṅӭᾼשׁ (2)  
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(a)  Ɫ∂Ӵ ᾬ Пֹו ϩ Ȳ ֥֮ ϩᴯ

ḖȲ ᴷ ᾬ ֮֯ ṶԈϯПҷ ѩ Ȳ ᴕ

ẕѠᾎ∂Ӵ ᾬ Ḋ ₤Ȳ ᴩắ

ϩᴯ ПиέȲṳᵂⱢ∟ וֹ ϩ Ṿоȳ ᾬ

Ḃц П ᴕȴ  

(b)  Ṽ ֮о ἤ ֮ϯѬ Ȳṳ   Ȳ

∂Ӵ ᾬ ᶼ ἤП Ӑ ȲḊ Ӑṝᾼᶼ ἤȲ∂

Ӵ ᴷ ȷі ẕ SKBП ᴷ Ȳה

֮о ᾼ Ȳ ∟ᵂⱢױ ӐЁо ᾬ Ṯ ἤ

П ᴕṼ ȴ  

(c)  ⱢṿЏ ᶾ Ϥ ȳ ӐЁ

ϩП ◕Ȳ њ Ở ᴩ ᾬ ╝ṅȲשׁ в

◕Ҡ ᴩ в ᶾ ȳ Ἧ ᶾ ц

‍ ἤ ѠᾎȲ Ở ᴩ ₇ᾼכ ȳ Ἧ

ṅцשׁ Џẓᾼ∂ӴȴṳӦ ᾼ ὨȲ

֢ כ ᾼҠ ἤҒѿ Ȳ Ḗ ᵅ ᾼҠ Ѡ

ᾎȲѿẁ∟ ∂ӴҠ ắ ᾼ ⁄ᾼ ᴕȴ ὑӑẃ в

ᴞѻ ᾬ Ȳᶙכ Ἧ ẓȲṳ ᴩ

ѿ ’₇ ȴ  

ṅвשׁ (3)  

Ӑד⇔ Ἃ ӭ›ЏᵂȲиέ ᴷЏᵂҔ╗ ᾬ Ḋ

וֹ ϩиέȳḊ ᶼ ἤ ц ה ᴷȷ

ᶾ Џᵂ ᴩ в ȳ Ḋ Ἧ

ц‍ ᶾ ȲṳӦ ậ ᴩ ἤ שׁ

ṅȲѿ═ ṅṳ∂ӴӐЁоᶾשׁ ȴ  

(a) ᾬ ắỵ иέ  

ᴕ SKB ᾎȲṳ ᴕ SKB ᾬ Ḋ ᾼϩ

Ȳṿӣצ а Ȳ ứ֮ і צ╠ П

ᴯ ȲӦиέ Ὠ Ḋ ⁄Ȳḟứׄԓ… Ȳṳ

SKBᶾ ᵫѩ ȴ  
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ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 4.6.3 ắ

ứἤПּד ȴ  

(b) ᾬ   Ḋ ᶼ ἤ  

ᴩ Ḋ ὑ П ạ ȳ ה ᴷѠᾎ

═ṅȴשׁ Ḋ Ȳ ᴯȳ ȳ

І Іέҏ ȲṳӦ ᾬᾼᾬоἤиέ ῶ

Ȳ ױ ᴷḊ ᾼ ֪ Ȳṳѩ צ╠

ȴה  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 4.5.1

ᾬ Пּד ȴ  

( c) ᾬ ἤ ἤ   

в ╥Ӧ ∟Ṟ‹ ᴖכȲ ᴩ Џ

ᵂȲ ᾼ Ȳѿц ὑ ᾬ ứ

ᾼ Ȳậ ᴩ ἤ ȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 4.5.1

ᾬ Пּד ȴ  

( d) Ḋ Ἧ ‍ ἤ ᶾ Ҡᴩἤ ᴷ  

═ ѿ в ᾼצ Ἧ ᶾ ẓȲ ὰ⁴ 5 mm

ᴟ 25 mm П ᾼ ᾿ὰȲ ᴩ ѱ Ȳׁשṅ֯

ὰ⁴ױ вҠ П ȴᵓӣҠᴩП‍ ἤ ᶾ

Ȳ֯ ứ Мᵓӣẃ ∟ ѱȲṳ ӑ

ẃᶾ ӣПҠᴩἤȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 4.5.1

ᾬ Пּד ȴ  

Ὠכṅשׁ (4)  

(a) ᾬ ắỵ иέ  

ᶙ֢כ ֮ і ᴯ ᾼиέ ὨȲѩ SKB

ᵫȲ ẁֹו ϩ ȲṳᵂⱢ∟ Ԉ

ứПӣȴ  

(b) ᾬ   Ḋ ᶼ ἤ  
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ᵓӣ ᴩ ἤ ȲϠ Ḋ ᾼᶼ

ἤȲ ᴷ ᾼ ֪ Ȳṳ ᾼד ṅѩשׁ Ȳ

ẁ ה ᴕȴ  

(c) ᾬ ἤ ἤ  

ᶙכ ЏᵂȲ∂Ӵ вᴞ ᾬ в ᾼ

ẂȲׁשṅ ᾼ ᾬ П ȴ  

( d) Ḋ Ἧ ‍ ἤ ᶾ Ҡᴩἤ ᴷ  

ᶙכ ᾿ὰ Ἧ П ЏᵂȲׁשṅ ᾼὰ⁴

вҠ П Ȳ ẁ∟ в ẓП ᴕȴ

ᴩ‍ ᶾ ṅȲ∂Ӵשׁ ᴩ ѱ ∟ ѱᾼ

ᶧȲѿц в Ḋ Ἧ П נּ Ȳᵂ

Ɫ ᶾ Ḃ П ᴕȴ  

 

4.4. ֫ Ḋ שׁ ᶾ  

(1) ￼ṅשׁ   

(a)  Ḋ ᴯὑ ᾬ ӕỵП Ȳ ғ Ȳ

ᾬ ҷ ∟ᾼ ҏ ȲṳἋ   ֮ϯѬц

Ẕһ֮ϯ ֪І ᾬ ȴᶺ ӭ› ᴕ KBS-3

Ȳ ӣ ЁⱢ Ḋ ȲṳБ∂ӴῴḔП Ȳ

∂Ӵ ⅍ ȳѬȳϩ Ȳѿ Ḋ

₇Пἤכ ȲἬ П ὨҠכ Ɫ Ḋ П

Ȳṳ ẁ∟ Џ ᶙ ἤ Ἤ ȷҫ Ḕ∂Ӵ

ֵ ֥ П ҅Ḋ Ȳѿ֪ Ҡ Ḗȷ╝ ֢ Л֝

ẃ П ЁȲ Ғѿׁשṅȳ∂Ӵ ȴ  

(b)  ᵂ ḇ∟Ȳ ѿ֫ Ḋ ֮ϯ ┤П ȳ

ц У ֫ ȲѿḀạ֮ϯѬ☼ ᵅ ╟

Џ По оȲ╝Ѭϩ ⇔ȳ ἤȳ֫ ἤ

ϩ ἤȲⱢ֫ Ḋ Пׁשṅв ȴᴖ╟ЏѠה╥

ṷ ἤѻ֪ȲⱢ ’₇ ֥ ḖȲ ╟Џᾼ

ᶾ Ғѿ∂Ӵȴ  
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(c)  Ḋ ֫ Ḋ ᾼ  ϩ ứἤ ᴷȲⱢ ᾼ

Ӈ Џᵂȴ Ḋ Ɫ ЁḊ ȳắ Ӣḛ Ȳᵀṿӣ

Ё⁄ẓ֫צ ἤȲ  ứἤ ᴷ ᾬ ᾼḛ

Ȳ⁄֝ ᴕ Ḋ ḛ ֫ ᾼ  оȴҫҵȲⱢ

ṅ֫שׁ Ḋ ֯ Ὼ ┤ Ⱨ Ҡ ắẞ ᾌᾼ

ȲἨ╥֮ Ҡ ᾼѬϩ ֥ Ȳ╝צӇ Ϡ ֫

Ḋ ֯ ԈϯᾼᴩⱢȴ  

ṅӭᾼשׁ (2)  

(a) / ֫ Ḋ Ӑἤ ц֫ Ḋ ╟Џׁשṅ  

ṅӐשׁד БṼ в ᴕ Ἐ Ȳѿ Ё

ỵỵ П ֥ᾬᵂⱢ֫ Ḋ Ȳṳ ὑ ᵂ ḇ

∟Ȳѿ֫ Ḋ ֮ϯ ┤П ȳ эȳ

ц У ֫ ȲѿḀạ֮ϯѬ☼ ╟Џ П

о оȴChij imatsu Ϣ (1999, pA-1)ᾼׁשṅМ ѩ

֮ ᾎц ∟ ᾼ╟ЏѠᾎѩ Ȳ ∟ᴟ

֮ ᾼЏᾎҠ ╟Џ Ȳѹ ạ╟Џ₇ ȴӐ

ṅשׁ ᴕ ẕ SKB֫ Ḗ ╟Џᶾ Ȳѿ Ё

ᴟ ֮ ȳỂ ѿ Ё (pel lets)Ѡ֫ה

Ȳѿ ֫ ₇ Ȳ ứ ừᶺ П֫ Ḋ

Ḗȴ  

(b) Ḋ ϩ  

ѿϮ Ḋ ֯ ϯᾼϩ ᴩⱢȲṳ

Ӧ ֣⇔ Ёᾼ ἤ Ȳ ֥∂Ӵ Ḋ

ᾼ֢ ∟ȲѿЁ ϩ ПѠᾎȲ ᴷ ᾬ  

∟ᾼḛ ᴩⱢȴ  

(c) Ḋ ч  

ṿӣ в ПМҶЄצ ֮Џ ї ᴩ ₤ Ȳ֯ 10 g

їϩ М ᴩ ү Ȳ֯ ї ₤ Ɫ 1/10 ѐ

ᾼ ᾬ Ḋ П э Ȳ Ӧ Ϥֵ Ṷ

ԈȲѿцᴕ Ḋ ֯ ᾼ Л֝ᾭ Ȳ
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эв֢ᴯ ֮Ғ ⇔ оȲϠ KBS-3 ᾼ֮ ч

ὨȷṳӦ Ё ϩ оȳЛ֝ ⇔Пэ Ѭ

оȲ ϯᾼЏ ứἤȴ  

(d) ֫ Ḋ Ϯ  

֫ Ḋ ֯ ᾼ о ȲҔ╗ Ὼ ӣ ⱧЏ

ᾎ╟ЏȲҠ ֫צ╠ Ḋ Ӣ ȷἨ╥֮ Ὼ

ỵ ֫ Ḋ ᾼᵶѬ оȴҠ Ӧ⅍в ∂Ӵ Ȳ

ѿ― ϚḔ ӦѬϩ ֥ Ȳה Ẕ ⇔ȴ  

ṅвשׁ (3)  

105 Б⇔ד Ở ᴩ Ḋ ֫ Ḋ П ╗ṅȲҔשׁ Ӑ

ἤ ȳϩ ȳ ứἤ ȲẔМϩ

Ҕ╗ Ϯ Ȳ Ҕ╗ Ϯ ї ү

ȲӐד⇔ ═ ᴩȲѿϠ ẔḊ ἤȲṳ ֯

֮ ϩ ϯПϩ ᴩⱢ ắ ᾼч ȴ  

(a) / ֫ Ḋ Ӑἤ ц֫ Ḋ ╟Џׁשṅ  

Ɫ Ӵ в ֮ ╟֫ Ḋ П Ḗц ԈȲ

ᴕ ֫ Ḋ Ḗ ᴕ П ᵫ ( ẕ SKB ᵫ

)Ȳ ֫ Ḋ ӭᾼ ⁄Ȳ ứ в֫

Ḋ ḖȲṳṼ Ḗ ᴩѬϩ ⇔ц֫ Ȳ

֫ Ḋ ᴕ ⇔ Ȳѿ Ɫ֫ Ḋ

П ȴ֫ Ḋ ╟Џ Ԍ ᴕ ẕ Ῠ П

╟Џᶾ Ȳ ᴩᶾ ҠᴩἤиέȲѿ Ɫᶺ ӑẃ֫

Ḋ ╟Џᶾ ᴕȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 4.5.5 ֫

⅔ Пּד ȴ  

(b) Ḋ ϩ  

═ ᴩ Ḋ ᵂȳϮ ȳ ֣⇔

Ȳ ὨȲ∂Ӵϩ Ȳ ᴩ ᾬ ḛ ᴷȴ

∟ Пϩ ⁄ṅȲשׁ ᴷἬ ӭȲ

ᴩ П ȴ  
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ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 4.6.2 ϩ

ứἤПּד ȴ  

(c) Ḋ ч  

═ ᴩЛ֝ Ԉᾼ ї ₤ Ȳ ╗ὨҔכ

Ὅ ᾬ ᾼ ч ȳЛ֝ ⇔ Ḋ ᾼ э Ѭ

П ц Ȳѿц ᾬ ṝᾼЁ ϩ ȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 4.6.3 ắ

ứἤПּד ȴ  

(d) ֫ Ḋ Ϯ  

ᴩ֫ Ḋ ᾼ Ӑᾬἤ ȳ Ϯ ȲӦ Ϯ

ϩȳ ֣ цэ Ѭ Ȳ

Ȳ ֫ Ḋ П֢ ᾼכ ч ȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 4.5.5 ֫

⅔ ц 4.6.3 ắ ứἤПּד ȴ  

Ὠכṅשׁ (4)   

(a) / ֫ Ḋ Ӑἤ ц֫ Ḋ ╟Џׁשṅ  

∂Ӵ֫ Ḋ ᴕ Ȳṳ ד ╟ЏѠᾎȲ

ѿẁӑẃ в Џ Ṇ Ḋ П ᴕȴ 

(b) Ḋ ϩ  

ᶙכ Ḋ Ϯ ȳ ֣⇔ Ȳ ϩ

ȴ Ӧ Ὠ ᴷ ᾬ   ᾼḛ ᴩⱢȲ

∂Ӵ ҠṿӣЁ ῶȴ  

(c) Ḋ ч  

ᶙכ ї ї ₤ Ȳ Џ ắ П оȲ

Ҕ╗ ᾬ ᾼ ч ȳЛ֝ ⇔ Ḋ ᾼ э Ѭ

П ц Ȳѿц ᾬ ṝᾼЁ ϩ Ȳ ẁ

ứἤ ȴ  

(d) ֫ Ḋ Ϯ  
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ᶙכЛ֝֫ Ḋ ᾼ Ϯ Л Ѭ ϩ Ȳ ᴷЛ

֝֫ Ḋ ᾼѬ ч Ȳ ᾼ Ȳ∂ӴҠẁ

ṿӣᾼ ц∂ Ё ῶȴ  

 

4.5. ╟ /∂ / /⅔ / ᶾ שׁ  

(1) ￼ṅשׁ   

(a)  ӣ І ╟П∂ ȳ ȳ⅔ ◕П☼ Ȳ

Џ ד ȴ ẕ KBS-3 Ṇ ᶺ ᾼ ☼ Ȳ

Є ᵑ֯ὑ ẕ צ Мה Мה ׀ ( Central 

Interim Storage Facil i ty for Spent Nuclear Fuel,  CLAB)ȲẔ

ӣ І ⅔ ∂ὑ CLAB Ȳ ֥ᾼ ╟ Ɫ

CLINKȲ֪ױ ẕᾼ Ὅ ☼ М ׀ ╟ȷҫϚ

Ȳ⁄╥ᶺ ᾎ Ḗɦ Ὅ ╟П Ȳ ’

Ὅ ἤ ᾬὍ ∟ХϫדвҠׄԓậҏɧȲ╝ KBS-3 ֯

ᶺ ᾼ☼ ד ╟ ẕЛ֝ȴ ὑᶺ ẕ֯ױ

иᾼ Ȳᶺ שׁ ӐЁᾼ ☼ ȲϠ ֢ ᵂ

аᾼ ḖȲ ᴷἬ ֮ ц֮ϯ ╟ᾼ ȳ ẓᾼ ᵂ

Ὲ цἬ ᾼ ѐЉȲѿц∂ ╟Џᶾ ╥ᵡҠᴩȴ

ṳᴕ ӣ І ֯М ╜ᾼ׀ Ь═ МȲẂֽ

ᵅὍ ╟╥ᵡԚ П ȲҠ ╟ᾼ ȳ

ḖצἬ Ȳ ẁ Ὅ Џ ∂ӴҠ Ѡ Ȳ

ѿц ᾼכӐ ᴷȲṿ∟ ᴷЏᵂ ἬṼצ ȴ 

(b)  Ὅ ֮ϯ ╟ᾼ ЄȲ╟Џ  ȲṳѹⱢϠ 

ứἤȲ֯ иέ Ḋ ᾼṿӣᶁ ҁ ᴕ Ȳ֪ױ

ὑ ┤ ќ Ѡה ᴩ֮ иέȲϠ ┤ ứи

έ ắ ›∟ᾼ ϩ Ȳ∂Ӵ Ӑᾼׄԓ… Ȳѿ

ᾼׄԓἤȴ  

Ḋ ᾼṿӣȲֽὨ ӣ Ё ᵂќ Ḋ Ȳ ֮ϯѬ

Ё ∟Ȳ ЁМ ҏᾼ ἤэ ѬȲ

כ Ёᾼἤ ҷἨḂ ᾬ Ҕ Ḋ ᾼ Ȳ
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ᾬ ᾼ ứἤắẞ Ȳ֪ױȲ ᵅ

Ёᾼᶾ ȴ  

ᴖ ᾼ⅔ ╟ᾼ  ׄԓӼ‍ Ȳ ױ ᵍ

╟ц֮ῶ ᾼѬᶮכ Ѭ ȲѠ ֥ᾎ ɦ Ὅ

╟⅔ П Ȳ ’֮ϯ ц э⅔ ∟ȲЛ

ⱢὍכ ἤ П ɧᾼ Ḗȴṳѹ ṮѦᵾ

֫ ֪ Ἠ ḛ ֪ ᴖ ứἤȲ֯ ị

ȳ Уϱ эᾼ⅔ ȲϷ ᵑᾃ  

῏ Ϥ вȷ֪ױȲ⅔ ⱢЏ ᾼ Ϛ Ȳ

ẁϩ ḇạ ֮ϯѬ ạғ Ȳṳ ᵍϢⱢϤ–ȴ 

(c)  Ӽ╥ Џ ᶾ ᾼ֪ІȲ

╝ Ӵᵛ ӣὑᶺ ᾼ ᶾ ṅȲשׁ

ӣὑᶺ ᾼ ӭȲѿᵓ∟ ӣ

ὑᶺ ᾼ ȴה  

ṅӭᾼשׁ (2)  

╟ᾼ∂ ֥ ȳ╟Џ Ȳ╝ ӣ І

М ׀ ╟∟Ȳᴟ ᶙכᾼӢỄ ☼ ȳ∂ Ѡ

ᾎȳЏ Ḋ ȳ ẓ ᵂⱢҒѿׁשṅȲ ẁ ứ ȳ

ạứ цᶮכ ᶧП Ȳ ᴖ сӐЁ П ϩȴ  

ṅвשׁ (3)  

(a) ќ ᶾ ṅשׁ  

ᴩ Пᵅ ЁׁשṅȲҔ╗ᵅ ἤ Ё ѩ

ᵂȲ ᴩϩ ἤ ȳ ȳᵅ

Ё   ȳ ȳ  Џ

ᵂȴ ᴩ ắ ứиέȷ ᴩ ⅔

Ẃϩ иέȲ∂Ӵד ׄԓ ȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 4.5.4 ֮

ϯ ╟ц 4.5.5 ֫ ⅔ Пּד ȴ  

(b) ∂ ⅔ ᵂ ᶾ ṅשׁ  
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Ṽ вӣ І ᾓȲ ӣ І Ӧ

ᴃἨМ ה ׀ ȳ ⅔ȳ ᾬ

ᴟ эП☼ ȲѿцҠ ᾼ ҅Ѡ ȲṳҔ╗ԛậ

ҏᶾ ṅȳשׁ ẓ ṅȴṳשׁ ὑ ᵅὍԚ ᴩׁש

έȲ ҏҠ ╟ᾼ ֯ Ȳц ᴩЏ ἤ

ᾼ ȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 4.7 ∂

/ / ⅔ ᶾ Пּד ȴ  

(c) ╟ ᶾ ṅשׁ  

Ȳ ֥ ☼ ṅȲиέЏשׁ Ḋ ᾼ

ẁ ц ḖȲ Ἤ ậП₇ ᵂⱢȳѠᾎ

Ȳṳ ᴷ ╟ὑ֢ ◕Ἤ П ӭ Ѡ

ᾎȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 4.8

╟ ᶾ Пּד ȴ  

(d) ӣ І Ӑᴷכ  

вҵ דӐכ ᴩ Ȳѿ Ɫӑẃ έȳ

╟ ц ạứᾼ ᴕ ȴṼ Ἤ

П ῴḔכӐ ᴷ▐ ȲѿẁṆ ἤᾼ

Ӑᴷכ ȳ ȳ Ḇ ц∟ ṿӣȴӐ

Џᵂ ֢ ◕Ἤ ᴩПЏᵂ ԌȲ Ṽ צ╠

Х ◕Џᵂ ӭ Ȳ ᴕ ҵ Ἇ ᴩ Ẃ Ȳ

ᴩἬ ᴩПЏᵂ ПῴḔ Ȳṳ вᶾ ϩ

ẓḊ ẁ ᾭᾓ иέȲѿᴷ ֢ Ӑṳכ◕ Ὼᶺ

ȴ  

ӐІ ═ 105 ᾼЏᵂвד Ȳ Ὠכ ẁ∟

ᴩП ᴕȴ  

Ὠכṅשׁ (4)   

(a) ќ ᶾ ṅשׁ  
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Ἧ Л֝ ѩᵅ Ё Ȳиᵑ ᴩϩ ἤ וֹ

ϵἤ Ȳṳ ᵅ Ёв ᴩ  Ȳ

Ϡ ᵅ Ёᾼᶼ цᶼ ἤȴ  

(b) ∂ ⅔ ᵂ ᶾ ṅשׁ  

ᴕ П∂ ȳ ȳ⅔ ◕Пᶾ Ȳᶙ

֢כ ѻ ᵂ аἬ цП☼ ẓ ᴷȲ ԛậҏ

ПҠᴩ ᶧȴ 

(c) ╟ ᶾ ṅשׁ  

ᶙכ ╟₇ Ḗ ᴷ Ḗ

ᶾ ᴷȴ 

(d) ӣ І Ӑᴷכ  

Ҕ╗֢ ◕Ἤ ᴩЏᵂ ȳ֢ Ӑȳכ◕ вᶾ

ϩ ẓḊ ẁ ᾭᾓПᶾ Ҡᴩἤ иέȳ

╟∂ ПכӐᴷ ȲѿцῴḔᾼכӐ ᴷ▐ ȴ  
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ׄԓ ᴷ 

Ɫ ∂ ╟  ПׄԓȲ ׄԓ ד֥ דּ

֢ Ȳṳ е ȳ ὙцҠ ἤȲ Ὑ

╟֯ׄԓϱᾼ₇ ὙȲ ẞҠ‒⇔ᾼѬӂȴᴖ∂ ׄԓ М

ᾼ їа Ɫׄԓ ᴷȲׄԓ ᴷ╥ẓ Ṇ ἤ ἤᾼиέ

ѠᾎȲӣѿ оиέ ╟Ҡ ᾼ֚כ ȲϚ ϱ╥ѿ

Ἠ╥ ᵂⱢ ╓ Ȳ֝ ׄԓ ᴷӼҠ ᵿ ▲ȳЏ ч

҅֫ Ȳ ẁ ╟ ἤ Пׄԓғ цẔ ╓ Ȳѿ

ׄԓП ҏ П ȴ  

ὑ 106 Ἁד ҏП SNFD2017 ᵫȲ ᵫМ Ὑ

в ֯ ӕỵ ἤ ▲ ᴷ ◕Ἤ Пӭכ ȲБ∂ ṳẓ ֮

╟  ׄԓἤП ᴷᶾ ѬӂȷⱢױȲӐ ὑ 106

⇔ד Ȳ ═ о ᴷ ᶾה ה ПѬӂȲѿ

ц ∂ ẂиέᾼҠ‒⇔ Л ứἤȷṳ֯ ᴕ ẂиέϱȲ

ᴩׄԓ ᴷ ȳ Ẃиέ ѝԈоᾼ∂ӴȲ֝ ӼҠ ֥

SNFD2017 ᵫ ӻ OECD ᴩ ֝ ▲Ȳ сׄԓ ᴷᶾ

Ὑ⇔ Ҡ‒⇔Ȳѿ ὑ ֯ ӕỵ ἤ ▲ ᴷ ◕ᶙכ

ᴕ Ẃׄԓ Пӱ Ȳ ◕ׄԓ ᴷᶾ Ѐ ϯ ◕

ȴ  

֥ϱ Пᶾ ӭᾼȲӐד⇔֯ׄԓ ᴷᶾ ϱȲ

ὑ∟ Њ и 6 І ᴩׁשṅ￼ ȳׁשṅӭᾼȳׁשṅв

ὨПכṅשׁ ὙȲ 6 І иᵑⱢȸ  

(1) SNFD2017 ᵫׄԓ ᴷ Ẃ ⇔иέ  

(2)ׄԓ ᴷ☼ ∂Ӵ Ѡᾎׁשṅ  

(3)ׄԓ ᴷиέ Ӵ∂ה ᴩ  

(4) THMC ᶾ שׁ  

(5) ╟∂  

(6)щ ѩ ᴷׁש ᶾ  
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5.1. SNFD2017 ᵫׄԓ ᴷ Ẃ ⇔иέ 

(1) ￼ṅשׁ   

֯ SNFD2017 ᵫМȲᴕ Ữӑצ ᵿȲᵀⱢ נ

ᵿ ▲ᶾ ȳЏ ᶾ ׄԓ ᴷᶾ П ֥Ȳ

ᴕѡӐ H12 ᵫᾼᵂᾎȲ Ἤ ᴕ Ẃ (Reference 

Case) (JNC, 2000, c5.5)ᾼ∂ Ȳ ӣῶ оᾼ ԝѠהȲ

ẁҔᵶד Ἐ ȳה ц Ԉᾼ ὙȲẁד ṅשׁ ᴯȲ

Ԛ֝∂Ӵȳנ ȳиṹ ד ᶾ ϩȴ ᴕ Ẃ

ԚҔᵶ 3 ῶ цẔ ᾼ ᵗ ὙѝԈȲױ 3 ῶᾼ֤ цв

иᵑⱢȸ  

(a)  ῶϚȸᾎ Ḗц Ἐ  

(b)  ῶϡȸ֮ Ἐ цה ἤ  

(c)  ῶϮȸׄԓ ᴷ цה  

 

ӐІ Ҡ ╥ SNFD2017 ᵫ ׄԓ ᴷᾼ І

Ȳ ӣׄԓ ᴷѠᾎ Ȳѿ 11 Ḕ ᴩ ᴕ ẂПׄԓ

ᴷȲ Ӑ SKB П ӻ☼֥ᵂПכὨ֫ ȲӴ

ὑ SR-Siteᾼ▐ ἘϱȲ ӣϱ ῶϚἬ∂ӴП KBS-3

ἘцῶϡἬ∂ӴП ỵ ֮ Ἐ ה ἤ Ȳ

ׄԓ ᴷ ϩȲ Ӑ ṅשׁ ֯ׄԓ ᴷ П ϩȴ 

ṅӭᾼשׁ (2)  

(a) ∂ ᶙכѻ (Ҕ╗ ȳ ϩ )ȳД П

 

(b) ӣἬ∂ӴП ה ȳԓṆ ׄԓ ᴷᶾ Ȳ ֥  ҷ

иέ Ȳ ᴷ П  

ṅвשׁ (3)  

(a) Ӑ ᴷ Ẃ ⇔иέ  

∂Ӵѿׄԓғ ׄԓғ ╓ иέᾎȲиέ FEPsП

в ӻФᵂӣ ạ П оȲ∂ Ӑ Ἠ╥ѻ

ȴѻ иᵑᴕ ϩ Ȳṳѿ  ׄԓ
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(Containment)ц (Retardation)ẒѠ Ȳ ֥

◕Б∂Ӵכ П ה Ȳѿ GoldSim ∂ ԓṆ

ה П ї Ȳ ᴩ ϩ П ֚ о

иέ ⇔иέȴ  

ᴩ МӼ ֥ ֝ ▲ᵂ Ȳ Ὑׄԓ ᴷᶾ

П Ὑ⇔ Ҡ‒⇔Ȳѿ ὑ ֯ ӕỵ ἤ ▲

ᴷ ◕ᶙכ ᴕ Ẃׄԓ Пӱ Ȳ ӱ вБẓ ᾼ

ׄԓ ᴷᶾ Ȳ֝ ֫ ◕ׄԓ ᴷᶾ Ѐ

ϯ ◕ ȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 5.8 ѻ

Ẃ Ẃ оиέПּד ȴ  

(b) ҅ ᴷ Ẃиέׁשṅ  

Ϛ ᴖṕȲ Ӑ Ɫ ᵿ֯ᴞ ᾭᾓϯᾼ оᾭ Ȳ ὑ

ᾼҵ ῴỞ ԈȲ ∂ ҅ Ἠ╥Д Ȳ ѿ

ׄԓ ᴷ оиέ ᶧȲḆ ױ ҵ ԈϯȲ

╟ᾼ  ғ ֚ ȲױҠᵗὑ Ṝ Ӑ ӑ

ᴕ ẞᾼ Ȳ ẞ оׄԓ П‒їѬӂȴӐׁשṅἬᴕ

ᾼ ҵ ԈҔ╗ȸԓ о ȳֵ֮װ

П цӑẃϢ ♄ ȷЏᵂв Ӽ Ҕ╗ ȳ

∂ Ȳṳ∂Ӵ оиέѠᾎȲᶙכД ֚ П о

иέȴ ᴩ МӼ ֥ ֝ ▲ᵂ Ȳ ӻ☼֫

с ҅ ᴷ ẂиέׁשṅѬӂȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 5.9 Д

оиέ ὨПּד ȴ  

Ὠכṅשׁ (4)  

(a) Ӑ ᴷ Ẃ ⇔иέ  

ᶙכ ᴕ ẂМ FEPsПӻФᵂӣ ạׁשṅכὨȲᵗὑ

∂Ӵׄԓ ᴷ ה Ȳṳ ֥ׄԓғ ׄԓғ ╓ иέ

ȲҠᶙכ Ӑ Ἠ╥ѻ П∂ ᶙ Ȳ

GoldSim ᶙכ ╟ԓṆ Пה оиέȲᶙכ
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ᴕ ẂП ϩ П ֚ ᴷȴ֝ Ӽ

GoldSim ẓ ⇔иέПғ Ȳѿᴍ Пד

Ɫ Ȳᶙכ ⇔иέȲиέ

ϩ Мᾼ ȴ  

(b) ҅ ᴷ Ẃиέׁשṅ  

ѿ ᴕ Ẃᶙכ ҅ Ἠ╥Д П∂ ᶙ Ȳ

Ҕ╗ԓ о ȳֵ֮װ П цӑẃϢ

♄ Ȳṳᶙׄכԓ ᴷПиέȴ  

 

5.2. ׄԓ ᴷ☼ ∂Ӵ Ѡᾎׁשṅ 

(1) ￼ṅשׁ   

ӐІ ӴПӭᾼȲѻכ Ɫќ═ SNFD2017 ᵫׄԓ ᴷἬ

о ᶧᾼᶾ Ȳṳ вἨ╥ Пᶾ ӻ☼֥ᵂ

ṅȲҠשׁ сᶾ ₇ ȴ֯ᶾ ϱȲ иׄԓ ᴷѠ

ᾎ ṅȳFEPsשׁ ∂ ȳҵ Ԉ о ȳׄԓ ᴷП

иέᶾ цׄԓ ᴷПҠ‒⇔иέׁשṅȴ  

֯ׄԓ ᴷѠᾎ ṅϱȲשׁ о∂ӴẓṆ ἤПиέѠ

ᾎȲ иέҠ ╟ᾼ FEPsȲ ֥ӑẃ ᵿ ἤ Џ

ẁׄԓғ П ╓ ȲṳҠᴕ ╟ П

оȲ∂ ֥ ѿ оиέ ╟Ҡ ᾼ֚כ ȷ֝ ױ

Ѡᾎ Ӽ ẓ Л ứἤᾼᴕ ȲֽױȲИ ᵗὑצ ӣ

І МȲ ֥֢ ◕ӭ ∂Ӵׄԓ Пׄ

ԓ‒ Ѭӂȴ  

֯ FEPs ∂ ṅϱȲ֪ӣשׁ І ᾼ ы

 ȳ Ὲ ыЄцҔᵶ ֵЛ ứἤȲ ᾎѿ Џ Ѡᾎ᾿

⇔ ╟ᾼ Ȳ ӑẃϢ ᴞ ᾼכ ȷ

ᴩӣ І ╟ᾼׄԓ ᴷ Ȳ ԒȲ Ҡ

֮ ȳ ἬצҠ Ӣᾼ ֯ Ȳṳ ╟ 

ׄԓП֪ ȲṼ ἤ Ɫ (Features)ȳṶԈ (Events) ᵂӣ

(Processes)3 Ȳ FEPsȷFEPs Ӈ ᴕ Ἤצ ᾼ
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֪ ȲЛ ╥ ᾼἨЛ ᾼȳ᾿ ᾼἨ ᾼȳᴞ ᾼἨϢ

Ɫі ᾼȲ ֥֢ ᾼ ῏Ȳ ᴩ҉и ṅȲשׁ

’ ֪ ḥצ ȲᵂⱢ֢ Ẃ Ӣ ֪ȳ

ȳ∟Ὠ Фד έПṼ ȴ  

֯ҵ Ԉ о ṅϱȲ֯שׁ ϱ ὑׄԓ ᴷ ѐ⇔ Ȳ

֮ ϯ֢ в ᵂӣ ạ оṳ Џ ᾼӻ

Ф Ȳᴖв ᵂӣ ạ ắҵ Ԉᾼ ЄᵂӣἨ╥ ϵᵂӣ

оȲᴖ Ӣ᾿ Ἠ╥ ᾼ ȷ ṷҵ ԈҔ╗ ד

ȳЄ ֮ ᵂӣȳӑẃϢ ♄ цю Ҡ П Ӱ☼╦

ἨẔ҃ᵂӣ ȴ  

֯ׄԓ ᴷП иέᶾ ṅϱȲṼשׁ Ṯ

ỗ ὑ 2007 ד ҏП ICRP-103 ∂ Ȳ Ὅ ἤ

╟ ᾼכ Ҡ Ɫ ֯ Ȳ ӣ ╥ḇἨפּ

ḇҠ‚ṿפּ ╟ᾼЏ ȳᶾ ḖҠ ẞ Ṯ

оП ⁄ȷҫҵȲ֢ ὑֽᴶ ╟ᾼ  ׄԓ

⁄ᶁצἬ Ȳױ Ӽ ֢כ ֯ ∂ Ἠ╥ׄԓ ᴷѠ

ᾎ Ἤצ ȴ  

֯ׄԓ ᴷПҠ‒⇔иέׁשṅϱȲ֪ׄԓ ᴷ ╟ 

ׄԓ ҏҠ‒⇔ᾼ Ȳ֯Л ứἤи ϱҠ иⱢ Л

ứἤȳ Лה ứἤц Л ứἤȷ ֮ ᶾ

ᾼ ȲБ ứḆֵצ FEPs ӻФᵂӣ ạᾼּד כṅשׁ

ὨȲҠ Ӧ ПМᾼЛ ứἤϷצḆֵᾼׁשṅ ȴ  

֥ϱ ȲӐІ ᾼׁשṅכὨȲⱢ SNFD2017 ᵫׄԓ ᴷ

о ᶧᾼᶾ ӰȲӑẃӼҠ ӣ І

Ȳ∂Ӵׄԓ ᴷᶾ ПҠ‒⇔Ȳ∂ ׄԓ ᾼ ї Ȳ

с  ׄԓᾼ‒ Ѭӂȴ  

ṅӭᾼשׁ (2)  

(a) ∂ӴẓṆ ἤᾼׄԓ ᴷѠᾎ ȲѠᾎ Ҡѿׄԓғ

Ɫ ֣иέ ẁІṆ ғ ḖȲṳҠ ᴩ∂ ẓ

оП ȴ  
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(b)  ∂ӴҠ ҵ Ԉȳ ֮ в ᵂӣП FEPs Ȳ

ẁᵂⱢׄԓ ᴷ ∂ ᾼṼ ȴ  

(c) ׁשṅ ц Ὼ֮ ᾼԜᾈỂ ц Эԓ

о ד ѝ Ȳ∂Ӵ ҵ ԈП о

ȴ  

(d) ׁשṅ Ṯ ỗ ( ICRP) І

(IAEA) ╟Пׄԓ ᴷ Ȳ∂ӴϚ

֥ вᾎ П ᴷѠᾎ ṅשׁ  

(e) ׄԓ ᴷПҠ‒⇔иέׁשṅϱȲ ѿ ╟ІṆ ׄԓғ

╓ ḖȲ ֥ FEPsӻФᵂӣ ạᾼּד Ὠכṅשׁ

ᾼ ה Ȳ∂Ӵ Ṇ ׄԓғ ПЛ ứἤ ȴ 

ṅвשׁ (3)  

(a) ׄԓ ᴷѠᾎ ṅשׁ  

Ɫ ֥∂Ӵ SNFD2017 ᵫПׄԓ ᴷҠᴩἤᶾ Ȳ105 ד

њ∂ Пׄԓ ᴷѠᾎȲ… ᴕ ẕ SKB SR-Siteᾼ

11 Ḕ Ȳṳ┬ᶺ ӭ› ᶾ ᶾ ѬӂȲ Ẕ 11 Ḕ

Ɫֽ 5-1 ἬӱП ȴ Ԓ FEP ᾼ∂

(Ḕ 1)Ȳ ҏᶺ ╟ ᴕ ᾼ FEPsȷ

П FEPsȲ ᴩ ╟ῴỞ ԈПᾭ Ȳṳ ứ

Ṇ ᾼ ꜜ Ԉ (Ḕ 2)ȷ֝ Ӽ FEPs

Пҵ Ԉ (external condition)Ȳ Ẕ Ṇ П Ȳ

Ҕ╗ ד ӑẃϢ ♄ (Ḕ 3)ȷ Бḟứ

ᾼ FEPsȲ ᴩӻФᵂӣ ạП иέ ṅȲשׁה Ҕ

╗ӣ І ȳ ᾬ ȳ Ḋ ֫ Ḋ ц֮

(Ḕ 4)ȷṼ Џ › ֮ ᾼῴỞ ԈȲ∂

Ӵ ἘПׄԓғ Ȳṳ ứ ╟ ᵑṆ Пׄԓғ

╓ (Ḕ 5)ȴ  

ὑׄԓ ᴷ оиέМȲṼ ֮ Ἐ ה ד

(Ḕ 6)Ȳṳὑׄԓ ᴷᾼ ѐ⇔ϯȲ ╟

П ᴕ о (Ḕ 7)ȷ ֥ϱ Ḕ 3 ᴟḔ 7 ᾼכὨȲҠ
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ᶙכѻ Ȳ∂Ӵ Ӑ ẂȲ֝ ѿṆ ἤ ֥ϚṆ

ԝ Ẃ (Ḕ 8)ȷ ԓṆ ֥ ה ֢ Ẃᾼ

(Ḕ 9)ȴױҵȲ иҵ Ԉẓ Д Ȳӑ Ϥ

ϱ ѻ иέ ᶧ῏ȲֽӑẃϢ Ϥ–ȳԓ о

Ȳ⁄ὑḔ 10 ᴩД Ẃиέȷ ∟Ȳ

иέ֢ П ᴖ ẞׄԓ ᴷ (Ḕ 11)Ȳד

Ҡ֫ ᴟЏ Ȳ ֮ױֽ Ȳᶙ֮כ

Џ ᾼ ṾҠᴩᶾ ȴ  

Ɫ ԓׄױ ᴷѠᾎ ᾼҠᴩἤȲ 105 Ӽѿ⇔ד

SNFD2017 ᵫ ᴕ Ẃ∂Ӵ Ẃ ⇔иέȲ

ֽӐ 5.1 Ἤ ȷӐד⇔⁄ ᴕ Ẃᾼ ᵂ

֫ Ȳ ᴩׄԓ ᴷ 11 Ḕ П ᴩ ṅȲשׁ Ѡᾎ

ᾼ Ȳᶙ ∂Ӵᶺ Ἤ ᾼׄԓ

ᴷᶾ Ȳṳ ֥ ֝ ▲П∂ ֫ ὑᶾ

ϱȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 5.2 ׄԓ

ᴷ ѠᾎПּד ȴ  

(b) FEPs ∂  

ᴞ 2001 ד Ở∂ FEPs Ȳ NEA2.1ᾪ

ᾼ Ḇ Ȳѿц ֥ SNFD2017 ᵫׄԓ ᴷѠᾎ ᾼ

∂ Ȳ 105 БԒѿד NEA2.1ᾪӐᾼ Ɫѻ Ȳ ᴕ

ẕ Forsmarkׄԓ ᴷ∂ ᾼ SR-Site FEPs и ▐ ȷ

ṳѿ SNFD2017 ᵫ ᴕ Ẃ ᵿ ἤ KBS-3

ἘȲ ҏ FEPs ȲẆ֝ᵂⱢ SNFD2017 ᵫ

ᴕ ẂПׄԓ ᴷᶾ ӱȴ  

Ɫ ứӑẃẓ ἤȲ 106 ֯ד FEPs

ϱȲ ֥ Ở Ȳ NEA2.1ᾪӐ FEPs

ȳSKB SR-Site FEPs цѡӐ H12 П FEPs Ȳ

ӻФ ȷṳׁשṅ FEPsи ᾎȲᶙכ FEPs ᾼ

ᾪḆ ȴ֝ Ɫṿ FEPs ᵂ ᶙ ȳ’׀ FEPs



5-8 
 

Ṇ Ȳ ѿ Web Ѡה ᴩ ғ

ȴ  

∂ FEPs и ӭ Ȳи ᵑ ԝῶ Ȳӭ

▐ Ҕ ╗ ῴ Ở ᾭ ( init ial state ) ȳ в ӻ Ф ᵂ ӣ ạ

( internal processes)ȳв ᵂӣ ( internal variables)ȳӢ

ᾬ ( Biosphere)цҵ ֪І ( external factors)Ȳֽ 5-2 Ἤ

ӱȷ֝ ᴩ NEA2.1ӭ ֫ ғ Ȳ

Мᾼᵒ ӦȳṼ ὨȲ ’֢ FEPsẓҠ֫ ἤȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 5.3 FEPs

ӻФᵂӣ ạПּד ȴ  

(c) ҵ Ԉ о  

ҵ Ԉ о ╟ὑ ֮ ϯ֢ в ᵂӣ

ạП ȲҔ╗ ד ȳЄ ֮ ᵂӣȳӑẃϢ

♄ цю Ҡ П Ӱ☼╦ ἨẔ҃ᵂӣ ȴ105 ד

֥ SNFD2017 ᵫ ᴕ ẂП ᴷ ḖȲѿԜᾈ Ɫ

ứ Ȳ вҵ ȲῴḔ∂ ԓ ӂ оȳ ⇔

​ ֪І Ȳѿц Ỵ ᴯ ȳ֮ Ὃсȳ о

– ֮ᶮ о Ȳѿᵓ SNFD2017 ᵫЏᵂ ȴ  

106 ד ═ ϱ ṅשׁ Ȳṳ Є ᴷ Ȳ

Ṇ ᴍ ᾼד о ׄԓ ᴷᾼ ȲֽѡӐ

H12 ᵫМ ᴩᴞ ᴷМȲ / ӂ

о Ὃс / – Ȳṳ ҏ ᴷиέẂ ȴ

ẕ SKB Forsmark ц Laxemar֮ Ȳиᵑ ֢ᴞ ҟᾼ

ᴩׁשṅȲ Ὠכṅשׁ Ԝᾈ› / ∟ ȲἬ

֮כ ᾼὋс / ḛ ứ ᾼ Ȳ ֮ῶ֮ᶮ ᾬᾼ

оȲṳ ᴷ Ὅ ἤ ẞӢᾬ Ϣ ᾼ

֪ІȴӐЏᵂ ӭ ד ӣὑ ╟ ᴕ

о вᾼ שׁ ӭȲṼ ׄԓ ᴷиέ ᵑȲиⱢ

Є ȳ֮ᶮȳӢᾬ ȳ֮ цЏ ȷṳ ԜᾈỂ

Эԓ о ד ῀ Ȳ ᴩ שׁ ȴ֝
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ȲӼ ═ в ῏ ӻ☼ ֥ᵂȲԚ֝ ӐЁἤᾼ

ҡ цῺ҅ԓ о Ȳ ᴩד ѝ

ṅȴשׁ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 5.6.1 ҵ

Ԉ оПּד ȴ  

(d) ׄԓ ᴷ иέᶾ  

105 ∂Ἤד Пׄԓ ᴷѠᾎȲ… ᴕ ẕ SKB SR-Site

ᾼ 11 Ḕ Ȳ Ѡᾎ Ɫ ֥ ẕ SSMFS 2008:37Ἤ ᾼ

Ṯ ᴷ ȲҔ╗ȸ  

( i)  Ḗ Ҡѿ ẞ Ṿоц Ҡᴩᶾ Ȳѿ

(risk) ẃ ᾼ Ṿоȴ  

( i i) ╟ὑ⅔ ∟ צвד1,000 Ӣ ᾬ ҷ

ҏ Ȳᾎ ד Ȳ᾿ẞ  ȴד10,000

( i i i) ╟ ’⅔ ∟ ᾼ҅ῶ Ϣ

Є Л 10 -6/yr ȴẔМ Ҡ

ѿᵓӣ ICRP-60 ᾼ … Ἤ ᾼ (

… Ɫ 0.073/Sv)ȴ  

( iv) иέ ᴟю פּ 10 Ἠד ᾼԜ Ȳ᾿

ẞ֯ ế Ѡ ẞ Є∟Ὠ Ӣȴ  

(v) ╟⅔ ∟ 1,000 Ȳ∟‹ד ὑּד ῀

Ȳ ֢ ╟Ҡ Ӣᾼ ȲҔ╗Ẕ Ӣ

ᾬ ἤȲẃ ᴷ ╟ᾼṮ ϩȴ  

(vi) и ṶԈ ᾼ −ЊȲ Є ⁄

ҠЛ 10 -5/yr ȴ  

 

106 ȲӐЏᵂ⇔ד ӭ Ṯ (ֽ ICRPȳ

IAEA )Ȳ ᴩ ╟  ׄԓП ṅȲṳשׁ

Ṽ вɦ Ὅ ἤ ᾬ цẔ ╟ׄԓ ⁄ɧ

П ḖȲ ֥ SNFD2017 ᵫׄԓ ᴷ Ẃ

⇔иέἬᶙכП ᴕ Ẃ ᴷ П֫ Ȳᶙכ ᴷП



5-10 
 

Ѡᾎ ṅȲѿẁӑẃҠẓשׁ ֫ ӣὑᶺ

Пׄԓ ᴷ Џ ȲᵂⱢ оȳ ֥ о

Ἐ ПṼ ȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 5.10

ẂП ֥иέПּד ȴ  

(e) ׄԓ ᴷҠ‒⇔иέ  

ⱢϠ ẁ ⅔ ∟  о ὑ ῀ Ѡ Ṝצ

ᾼּד Ȳ֯∂ ẓׄצԓғ Ἐᾼ цׄԓ ᴷ

Ѡᾎ Ȳ Ϥᾼ╓ Ҕ╗ׄԓ╓ (Safety indicators )ȳἤ

╓ (Performance indicators ) ц ׄ ԓ ғ ╓ (Safety 

function indicators )ȴSKBᴞ 2006 ד њ Ϛ ẓצ

Ṇ ἤᾼׄԓғ цׄԓғ ╓ ȲᵂⱢ Ṇ М

ứ иἬ ═ᾼ ׄԓП о╓ Ȳṳ ӣὑ SR-Site

ᵿȴӐׁשṅ ׄԓғ цׄԓғ ╓ ȲᵂⱢׄԓ

ᴷПҠ‒⇔иέ Ӱȴ  

SNFD2017 ᵫМȲ ӣׄԓ ᴷѠᾎ ѿ ᴕ Ẃ ᴩᶾ

ӣכὨ ӱȲכὨПМӼҔᵶ ᴕ ẂПׄԓ ᴷ

Ҡ‒⇔Ȳ106 ד ѿ SNFD2017 ᵫᾼ ֫ Ȳׁשέ

ׄԓ М ֢ Л ứἤᾼ Ȳ֝ Ϸ ֥

֝ ▲ᵂ Ȳ ᾼ∂ ֥ Ȳ ׄԓ ᴷ

ПҠ‒⇔иέᶾ ‒їѬӂȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 5.11 ׄ

ԓ ᴷᾼҠ‒⇔Пּד ȴ  

Ὠכṅשׁ (4)  

(a) ׄԓ ᴷѠᾎ ṅשׁ  

ᶙׄכԓ ᴷѠᾎ 11 Ḕ П ᴩ ӣׁשṅȲ

ứѠᾎ ᾼ ӣ Ȳṳ ֥ ֝ ▲П∂ Ȳ

֫ ὑᶾ ȴ  

(b) FEPs ∂  
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ᶙכ FEPs П ֥ ᾪḆ ȲẔМҔ╗

NEA2.1ᾪӐ FEPs ȳSKB SR-Site FEPs ȲҫӢ

ᾬ ѿѡӐ H12 П FEPs ᴩӻФ ȷ֝

ᴩ FEPs ▲ Ȳ с FEPs П

ӣҠᴩἤ ᶙ ἤȴ  

(c) ҵ Ԉ о  

ᶙכ ד ╟ ᴕ оП ӭȲֽ

Є ȳ֮ᶮȳӢᾬ ȳ֮ цЏ ȷṳ ֥ вȳ

ҵѝ ῏ӻ☼֥ᵂȲ ԜᾈỂ Эԓ

о ד ῀ Ὠכ ṅȴשׁ  

(d) ׄԓ ᴷ иέᶾ  

ᶙכ Ṯ (ֽ ICRPȳ IAEA )Ȳṳ ҏẔ

╟Ṯ ἘȲ ᴩ ╟  ׄԓП

כṅȲᶙשׁ ᴷПѠᾎ ṅȴשׁ  

(e) ׄԓ ᴷҠ‒⇔иέ  

έשׁ ֢ ׄԓ МȲ ֢ Л ứἤᾼ Ȳ

֝ Ϸ ֝ ▲ ׄԓ ᴷҠ‒⇔ᾼ∂ Ȳ ֥

SNFD2017 ᵫ ᴕ Ẃᾼ ᴷ ҏ ֥ Ȳ ׄ

ԓ ᴷПҠ‒⇔иέᶾ ‒їѬӂȴ  

(f) ᶾ ᶾ Пׁש  

Пׄԓ⇔דέӐשׁ֥ ᴷ☼ ∂Ӵ ѠᾎׁשṅכὨȲ

שׁ ϯϚ ◕Пᶾ ᶾ ȴ  
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5-1ȸׄԓ ᴷ 11Ḕ  

 

 
 

5-2ȸ FEPs▐  
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5.3. ׄԓ ᴷиέ Ӵ∂ה ᴩ 

(1) ￼ṅשׁ   

ׄԓ ᴷ╥ ׄԓ М ẁ о╓ ᾼ Ϛ ȲϷ╥∂

ׄԓ ᾼ ї Ȳ ᴖׄԓ ᴷ   ׄԓ ҏҠ‒

⇔ᾼ ȲӦὑׄԓ ᴷ ѐ⇔ד ϵȲ   100 ╝Ȳד

֯ ᾎѿ כ ϯȲ ׄԓ ᴷиέ ẔМᾼ╥ה ȴ

ӐІ ӴПӭᾼȲѻכ ᵛ֪ ׄԓ ᴷᶾ ḖȲ ֢

Пиέ Ȳṳה ӦІ ֥ ȲҠ‚ṿ֢ иέ ה

ẓ ה ֥ ᾼӔ ἤ Ϛ ἤȲ ׄԓ ᴷЛ ứ

ἤᾼ ȴ  

106 Ἤ⇔ד ҏᾼׄԓ ᴷиέ ᶾה Ȳѻ Ҕ╗ȸ  

(a) иέ ᾼה ӣ  

(b) ᾬ ה ᴷᶾ ṅשׁ  

(c) Џ Ṇ ᴷᶾ ṅשׁ  

(d) ỵ ᴷᶾ ṅשׁ  

(e) Ӣᾬ ᴷᶾ ṅשׁ  

 

֯иέ ᾼה ӣ ϱȲӦὑׄԓ ᴷᾼ М ṿӣЄ

Ȳה ᴩד Ṇ иέѿ ὙẔ ἤȲⱢϠ Л֝

Пה ӻФᵂӣ ạѿц ᾼЮ ѠהȲ ׄԓ

ᴷ∂ ה ֥ȴӭ›֯ᶾ Ҡᴩἤ ◕Ȳ ṅשׁ SKBП

иέ ᶾה ὨȲṳכ ֥ в֢ ה ᾓȲ ҏ ֥∂

ṳᵂⱢ SNFD2017 ᵫׄԓ ᴷПᶾ ќ ȴ  

ᾬ ה ᴷᶾ ṅѠשׁ Ȳ֯ KBS-3 ἘϯȲҠ

ӦЏ ᾼ Ἃ ֢ ֪І ᾬ ᾼ Ȳ ᴖЏ

֯ Ἠ╥╟Џ Ь֯׀ ᴖҠ ṿׄԓғ ᾎ

═ȷ֪ױȲ֯ ה ᴷᶾ ṅϱȲשׁ ᾬ ῴỞ

ᴩׁשṅȲ Ẕ ╟  ׄԓᾼ ȴ  

֯Џ Ṇ ᴷᶾ ṅϱȲѻשׁ ᴕ ᵿв ắ

ӕỵ֮ ԈȳѬѝ֮ ȳ ạȳ ᾬ₤ ȳЏ
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֪ ᵂиέȲẔМв Ԉắẞ֢ ᵂӣ о Ӣ

ᾼӻФכ оȲ ὑ∟ иέ ҏ ц ҏ Ѡ

Ȳ᷊ ד ᾼṔᴥȴ МᾼЏ Ṇ Ҕᵶ :

ᾬ ȳ Ḋ ȳ֫ Ḋ цẔһв ԈȲ ᾼ

ắẞӕỵ֮ Ԉц ȳϩ ȳѬѝ о ᵂӣᾼ ȴ֪ױȲ

֯ ׄԓ ᴷἬ ᾼד ȲӇ ϱ Ṇ Ԉ֯

ᴍ ד ᾼ о ᾓȴ  

֯ỵ ᴷᶾ ṅϱȲ֪ᶙשׁ ᾼғ ׄԓ ᴷӇ

ᴕ ᵿᾼӕỵ֮ ԈȳѬѝ֮ ȳ ạȳ

ᾬ₤ ȳЏ ֪ ᵂиέȲẔМ ẓᴕ ╟

ᵿ ᾼѬѝ֮ Ἐ ₤Ȳѿц с∂Ӵ ᴷᶾ שׁ

ṅ ה сѐ⇔ᶾ Ȳѿẁ э

Ể ֮ ֮ϯѬ☼ ἤȲҠ ḟứὍ ἤ ֣ҵ ҏᾼ

ȴ  

֯Ӣᾬ ᴷᶾ ṅȲשׁ ᴕ Ὅ ἤ ὑӢᾬ Мᾼ

ᵂӣѿц∂ӴϢ ắ П ȷ ПҵȲױ ὑ

ׄԓ ᴷ ꜙ  (Ϛ 10 ᴟ 100 ד )ȲӼ ᴕ Ӣᾬ

ᾼ о Ȳ֥֯ ϯ ӑẃӢ♄ ѠהȲѿ

ṿ ҅ѿцϯϚѷ҅ ׄԓП’ ȴ  

֥ϱ ȲӐІ ᾼׁשṅכὨȲⱢ SNFD2017 ᵫׄԓ ᴷ

Ἤ иέ ה ᾼᶾ ӰȲ ӣ І

ᾼ═ Ȳ ∂Ӵׄԓ ᴷᶾ Ѭӂ ⇔Ȳ ẞ оׄ

ԓ ᴷᾼҠ‒⇔Ȳ∂ ׄԓ ᾼ ї ȴ  

ṅӭᾼשׁ (2)  

(a) иέ ᾼה ӣ  

Ὅ ἤ ᾬ֮ ׄԓ ᴷἬṿӣᾼ

ה иέѠᾎȲϠ ֢ ᴶᶔֽה ᾼ ӣ֯

ׄԓ ᴷ Мȴ ᴖ ᴷᶺ ӭ›╠צᾼиέ ϩȲׁשṅ╥

ᵡі Ἠᴞᴩ ӣὑᶺ ׄԓ ᴷד ᾼ֢

כȲᶙה ҏиέ ᾼה ӣ ֥∂ ȴ  
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(b) ᾬ ה ᴷᶾ ṅשׁ  

∂Ӵ ᾬ э ạȲṳ ӣׄԓ ᴷ ה Ȳ ᴩ

╟  ׄԓП ᴷȲӣѿῶӱ ᾬ ֵ֯

Ṯ ϯᾼ ἤȲ ẁ SNFD2017 ᵫПׄԓ ᴷ

Ҡ‒⇔ȴ  

(c) Џ Ṇ ᴷᶾ ṅשׁ  

ṅЏשׁ Ṇ ắ֢ᵂӣ ạ ᾼ оᴩ

ⱢȲҔ╗ ắ ᵮ  ạ ᵮ ∟ᾼ ᴩⱢȲ

в Џ Ṇ Ԉắ оȲѿц ׄԓ ᴷ

иέ Ὠᾼ ȴ  

(d) ỵ ᴷᶾ ṅשׁ  

Ӑ Џᵂ Ϡ ṅשׁ (Discrete Fracture 

Network, DFN) ה (Equivalent Continuum 

Model, ECM) Ẓ ᾼиέה ѠᾎȲṳ ӦБ

῀ᾼ ỵ ∂ ₤Ȳ∂ӴѬ

☼ иέᶾ ȷҫϚѠ Ȳѿ ֥ (Dual Domain)

ᾼ ҅Ѡשׁהṅ ה ה ֥иέ

ᴩⱢȲṳᵂⱢ ה сѐ⇔ᶾ Пи

έЏẓȲ ӣὑ ▲ ᵿȴ  

(e) Ӣᾬ ᴷᶾ ṅשׁ  

∂Ӵ ֥ ֮ ỰӖᾭᾓᾼӢᾬ Ȳ

֥ҵ Ԉ оȲ ᴩӢᾬ П оȲҔ╗

Ҡכ П֮ ỰӖ ПḂ Ȳ ᴷ ᾬ

о ȲṼ Л֝ ӢПӢ♄ᾭᾓᶙכӢᾬ ֪І

П Ȳ ẁ∟ Goldsimиέ ᴩ ה ֥Ȳ ᴷ

╟ כ П֚ ᴷȴ  

ṅвשׁ (3)  

(a) иέ ᾼה ӣ  
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Ὅ ἤ ᾬ֮ ׄԓ ᴷד Ἤṿ

ӣᾼ Ȳиέ֢ה ᾼה ӣѠה ӣ ԈȲṳ

Пה ᾼ ѩ ᶙ ᾼ ᴷȴ  

ӐЏᵂ ӭ Ṽ ֢ ᴷи П ḖȲ ӣ ֥ᶺ ◕

ׄԓ ᴷ Ḗᾼ ȴה ᾼה ӣБὑ SNFD2017 ᵫ

ẂМȲі ẕ SKBᾼ ᴷ ☼ה (Assessment Model 

Flow ChartȲAMF) ἘȲ ֥ Ϛ ◕ᶾ ѬӂȲ∂

ӣὑᶺ ᾼиέ☼ ȴӦὑ ᾼ Ԉ ȳ

Ṹ — ц Ȳ Ӑצ Њ и Ѝ֮ צ

Ԝᾈ ȷҫ ẕ SSMFS 2008:37צὙ ȸɦ

╟⅔ ∟ᾼ› ȲҠד1,000 ếẔ҃צ ῴỞ

ԈȲֽ Ӣᾬ Ԉ Ȳ ᴩ иέȲ Ὑ

цẔỂ ᾼ о Ȳѿṿ иέᾼ ᴩẓ Ѭӂ

ᾼҠ‒⇔ȴɧȷ֪ױȲṼ в Ὅ Ȳ ᴷ

╟⅔ ∟ᾼ› 1,000 Ȳד ᾓד

Ὼȴ╝ 106 ד ═ 105 Ἤד ᾼׄԓ ᴷ Ȳֽה  

ῶ 5-1 ἬӱȲ ẕ SKBׄԓ ᴷ☼ Ἤṿӣᾼ

ה ᴩѩ Ȳѿ ӑẃ Ὅ   Пᶾ

Ḗȷ֝ Ӽ Ἤ ӣП Ȳ∂Ӵה ה

( benchmark)Ȳṳ ѝ Ἠ вȳҵ /

ӻ☼Ȳ оׄԓ ᴷᶾ ӣП֥ ἤ Ҡ‒⇔ȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 5.11.3

ᾼה ȳ Пּד ȴ  

(b) ᾬ ה ᴷᶾ ṅשׁ  

֯ 105 ד ᴩ֢ ѻ ẂПׄԓ ᴷᶾ Ҡᴩἤ

ᴷ Ȳѻ ∂Ӵ KBS-3 ἘПиέᶾ Ȳ╝֯

SNFD2017 ᵫ ᴕ Ẃ FEPsиέМȲ Џ П

ȳ∂ ȳ Ꞌ ֽ֝Џ Ϛ ᶙּרȴ ᴖṶ ϱȲ

Џ П ȳ∂ ȳ Ꞌ֯׀Л ἤἤȷ╝֯ 106 ד

⇔Ȳ ֢ ᴩ ׄԓ ᴷ Ȳ ᾬ
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ᾼ иέ ȲṳҒѿה иⱢ Ϛ ᾬ Ȳה

Ἠ вἬצ ᾬ ᾼ иᵉᶮהȴ ֢ Л

֝ᾼ Ȳה иᵑиέ∂Ӵד Ȳṳ֯ׄԓה

ᴷиέ МȲѿẔв∂ПѠה ∂Ἠᴞᴩה ᾼѠה

∂Ȳה ד ᾼ ᾬ Пה Ѡ Ȳה ᴩ

Ἠ Ẃ Ȳѿ иέ ᾼӔה ἤȴ  

֝ 106 ⇔ד ϱ Ἤ∂Ӵᾼᶾ Ȳ ӣ SNFD2017 ᵫ

ᴕ ẂМ ᴩ ᾬ ῴỞ Ȳ Ẕ ⱢҫϚ Д Ȳ

ᴷ ╟ᾼ  ׄԓ ȲֽױҠ ᾬ

ה ׄԓᾼ Ȳ ẁЏ оП ᴕȴ 

(c) Џ Ṇ ᴷᶾ ṅשׁ  

ᴷ ╟ᶙ Пғ ׄԓȲ֯Ὲ ϱ ᴕ ᾬ₤ ȳ

Џ Ȳѿцắӕỵ֮ ȳѬѝ֮ ȳ ԈȲ

╟в ᵂӣ ạȷ֯ ϱ ὑׄԓ ᴷ ѐ

⇔ Ȳ ֢ в ᵂӣ ạ оᾼӻФ ȷ╝

ᴕ о╥ ∂ ֥ ἤ ׄԓ ᴷҠ‒⇔ᾼ ȴ  

֯ 105 ὨМȲכṅשׁד ֥ׄԓ ᴷ ѐ⇔Ɫ 100 Ȳד

БṼ ╟ о ֣Ȳ ứ о ▐иⱢȸ(1)

┤ ◕ȳ (2)⅔ ∟ ҅ Ԉדᴿ ◕ȳ (3)

Ԝᾈ ц (4) Ԝᾈ 4 Ȳṳ ҵ Ԉȳ

Ӣᾬ ȳῺ иӁȳѬѝ֮ ȳỵӰϩ ȳо Ԉȳ

Ḋ ֫ Ḋ ц ᾬ ᾼ о Ȳ ᾼ FEPs

в ᵂӣ ạ ᴩӐЁоᶾ ∂Ӵȴ ֪ ╟П

в ᵂӣ ֵȲ106 ד ═ ᴩד ṅЏᵂȲשׁ ӭ›

ׄԓ ᴷѝ Ȳ в ᴕ оᾼד ѝ Ȳ

∂Ӵ в ᵂӣ ạП иέה ᶾ Ȳṳ

в Ԉ ֥Ҡ ὑ֢ ᾼ ạȲ ᴕ о▐ ȴ

ҵϷױ ׄԓ ᴷМ ᾼד ѝ Ȳṳ ᾼ

ᵮ  ạц ᵮ ∟П ᴩⱢ ạȲ ᴩứἤ

ṅȴשׁ  
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ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 5.6.3 Ὼ

оᴟ 5.6.8 ᾬ оПּד ȴ  

(d) ỵ ᴷᶾ ṅשׁ  

SNFD2017 ᵫМȲ SKBᾼ ֥ᵂ ᶾ ӻ☼ȲБ

ᶙכỵ ᴷᶾ ׄԓ ᴷ о ᶧᾼ ֥ȴ

106 Ȳ⇔ד ᶾ Ȳ ᴕ ẂП ֮צ Ȳ

ѿц ҟד ▲ᾼכὨ ᴩ Ȳ ֥ Ẃ ᵿП֮ и

Ӂ ᶮȳ֮ϯѬᴯ ▲ ὨȲ ᴯ֮ᶮ Ȳ ӣ Ẃ

ПϮ Ѭ☼ ₤Ȳ ׄԓ ᴷ ₤Пиέᶾ ȴᶾ ∂Ӵ

МȲӼ ֝Ḕі ӐЁоἬ ᾼ ᴷᶾ

ה сѐ⇔ᶾ ᶾכὨȲᶙכṅשׁ Ҡᴩ

ἤ ᴷȴ  

֯ӐЁо ᾼ ᴷᶾ Ѡ Ȳ ӣ FracManиέ

Ȳẃ ֮ỵ П ἤȳѬ☼☼ иᵉц

иέ ȲׁשṅḔ ֽϯȸ  

( i)  ₤ ӢȸṼ Ӣ כȲӢה ỵ

₤ȷ  

( i i) צ  а ӢȸӐиέ ӣϮṔᶮצ аȲ

иצכ а ₤ ȷ  

( i i i)  Ѭ☼иέ ȸ ứ ꜜѬ Ԉц Ὅ

Ȳ ӢѬ☼☼ ὑױ ₤П

ȷ  

( iv)  иέȸ Ϥᴟ ᴷ Ȳѿה

Goldsim ᴩ П ȲἬᴕ П ạҔ╗Ѭ☼

ὑ֮ Пӂ☼ȳ ֣Ἃ ȳӕỵ ц ᵮ 

ạȴ  

 

ECM ᾼה ӣ Ȳ֯ Є Пỵ Ѭ☼ᴩⱢ Ȳ

ṅḔשׁ ֽϯȸ  
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( i)  Ӧ DFNП Ӣכ Ȳ Ӣ Ở ỵ ₤Ȳᴖ

ECMиέᵛӦױ Ở ỵ ₤ ỞȲ Ӧ∂Ӵ

ѹӔӻП а Ȳ Ẕ ᴟ Ở ỵ ₤ϱȴ 

( i i)  DFN ₤П ἤ (ֽ ⇔ P32ȳ …

) Ȳ Ɫὑ֢ а вП (ֽ

⇔ȳ … )ȴ  

( i i i)  ѿ Ἐ иέה ECMПѬ☼☼ ȴ  

( iv)  Ӑ Џׁש ẕ SKB ֥ᵂ

ỵ ῴḔ DFN/ECM Ȳ֝Ḕᴞᴩה Ѡױ

ᴷ Пה ϩȲױ ҠὑӑẃẔ҃ה ֯ ᵿ (ᵶ

ỵ ) ᴩ ה ȲⱢӑẃ ϩ

ứṏֻᾼ ȴ  

 

֯ ה сѐ⇔ᶾ ϱȲ ═ ѿᴞᴩ

Ӣכ Ȳ֝Ḕה ֥ П Ӣ

כ Ȳᵓӣה -Ѭ -о ֥иέ ה TOUGHREACTȲ Ɫ

иέЏẓȲ∂ӴҔ╗ ӕỵᾼ -Ѭ -о ֥

иέ Ȳה Ҡ֝ה иέ ӕỵӻ ᾼ ᴩⱢȴ

ה ӣ ֥ ҅ѠהȲӼᵛȲ ӕỵ иᵑӦ

Ẓ Л֝ ה Ȳכ ḕϚиέ ȲẒ ה ѿв ҅

Ѡה ᴩ ӻ ẞן Ȳױӻ Ҕ╗ ϩц

⇔ ȴױ ∂Ӵᾼ ה Ɫ ה сѐ⇔иέ

ЏẓȲ ỵ ӦЊ ( )ѐ⇔ ( еѐ ) Ἃᴟ ( е

ṭ )ѐ⇔ȴᶾ ∂Ӵ∟ ה ӣὑ ▲ ᵿȲѿ

▲ ᾼ Ɫ Ȳ ᴩсѐ⇔иέȲ

еṭ ѐ⇔ϯ ᴩⱢȴ  

ӐІ ὨȲ…Ɫќכ SNFD2017ᶾ ќ ᵫ (3) 3.5

Пּד ȴ  

(e) Ӣᾬ ᴷᶾ ṅשׁ  



5-20 
 

Ӣᾬ ᴷП ЏᵂȲⱢ∂Ӵ Ӣ♄ Ӣᾬ

ᴷ AMBER ה ᶾ Ȳᵓӣ AMBER ה

ה Л֝ Ю МὍ ἤ П ⇔Ȳѿ ᴷЛ֝

П ȴӦὑᶺ ֮ᶮȳ ԈꞋ ѡ

ӐדῺȲ֪ױȲ ᴕѡӐ H12 ᵫМӢᾬ ₤ Ȳ

цṼ ỰӖ Ӣ Ȳ∂Ӵ ӐЁӢᾬ

Ἐ ה ᴷᶾ ȴױҵȲ Ṽ Ӣᾬ ἤȲ

▲ ֥Ӣᾬ ᴷἬ ֥Ȳѿ ᴷЛ֝

Ἤ ắ ȴ  

֝ Ȳ ᴴ ֮ ỰӖ ПḂ Ȳ

Ṽ иέȲ֮ ḕפּ 10 ד Ԝᾈ Ȳ Ԝᾈ

ẃ Ȳ֮ ⇔Ҡ ѩ ֯ ᵅּפ 8ïCȲᴖ ӂ Ҡ ẞ

ѩӭ›ᵅ 120 mȴֽױϚẃȲ ᴫỴẞЄ ᾼЁ֮

֯Ϛ ȲẔМᾼ Ɫвכ ȴ ⇔ о ֮ῶӢ

ȲϷ ẞϢ ᾼ Ȳ֮ᶮḂ ֮ῶ

ѬѝϷ Ϣ ♄ ȴ  

ᾫᵂᾬ Ѭ ᾼ оȲϷ

Ӗ ḖᴖḂ Ȳ ᶙԓ о ᶮצ ᵺ ȴᵀ╥

ЛҠᵡ Ȳדᴿ ₤֮ ᾬӢ ᾭᾓ ᴿȲᴖӖ

Ϸ ᴿȴ ᴯ֯ыӂ◦ᴫ Ṹ ᴯ ȲṼ

ᶝ 1981 ᴟד 2010 ד ὨȲүҖדӂᶁ ⇔ 23 ïCȲ

үМ 23.3 ïCȲᴖү⁮ 24.3 ïCȲṼ ֮ о Ԝᾈ

⇔ϯ Ҡ ⇔ оȲӑẃ ᾼ פֻּ ֯ὧṺ

ṖẒ ֯ ⇔П ȲἬѿ иέ ẞ

ὧṸ (ֽѡӐȳ ȳМ ȳ √ ȳ ⁮ȳ ȳ ẃ

ᴫṸȳ Ғịȳ֙Ҽ )П Ȳ ᴷ֢֮Ҡ ᾫ

ᾭᾓȲ֝ן ѩ ỰӖכ Ҡ ȴ

ᶙכ ᴷ∟Ȳԛ ӣБ ᶙכᾼ Ӣᾬ

ᴷ AMBER ה ₤ ᶾ Ȳѿ Ӕ Ӣᾬ

֪ІȴӦὑד ṅשׁ ֥ᵂȲ╝צ
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Ӈ в ד ṅשׁ ᴩ֥ᵂȲ ᴩ שׁ

ὨП֥כṅשׁ ἤȴ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 5.5.4 Ӣ

ᾬ ц 5.6.2 Ӣᾬ оПּד ȴ  

Ὠכṅשׁ (4)  

(a) иέ ᾼה ӣ  

ᴩ ד ׄԓ ᴷ ה иέѠᾎПׁשṅȲ

ᴖ ᴷᶺ ӭ›╠צᾼиέ ϩȲᶙכ ҏиέ ᾼה ӣ

֥∂ ȴ  

(b) ᾬ ה ᴷᶾ ṅשׁ  

ѿ ᾬ ῴỞ П Ȳᶙכ∂Ӵ ᾬ э

ạПׁשṅȲṳ ӣׄԓ ᴷ ה Ȳ ᴩ ╟  ׄ

ԓП ᴷȴ  

(c) Џ Ṇ ᴷᶾ ṅשׁ  

ṅЏשׁ Ṇ ắ֢ᵂӣ ạ ᾼ оᴩ

ⱢȲҔ╗ ắ ᵮ  ạ ᵮ ∟ᾼ ᴩⱢȲᶙ

כ в Џ Ṇ Ԉắ оȲц ׄԓ ᴷ

иέ Ὠᾼ ȴ  

(d) ỵ ᴷᶾ ṅשׁ  

Ṽ ỵ Пӕỵ ἤȲ∂Ӵ ₤

ה сѐ⇔ᶾ ȲᶙכѬ☼

иέᶾ ṅȲṳשׁ ֥∟ ӣ Goldsim П

ḖȲᶙכ ҏ Ϥ П ֥ έȲ ᶾ

ӐЁоȴ  

(e) Ӣᾬ ᴷᶾ ṅשׁ  

ᶙכ ∂Ӵ ֥ ֮ ỰӖᾭᾓᾼӢᾬ

Ȳ ֥ҵ Ԉ оȲ ᴩӢᾬ П оȲҔ╗

Ҡכ П֮ ỰӖ ПḂ Ȳ ᴷ

ᾬ о ȲṼ Л֝ ӢПӢ♄ᾭᾓᶙכӢᾬ
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֪ІП Ȳ ẁ∟ Goldsimиέ ᴩ ה ֥Ȳ

ᴷ ╟ כ П֚ ᴷȴ  

(f) ᶾ ᶾ Пׁש  

Пׄԓ⇔דέӐשׁ֥ ᴷиέ Ӵ∂ה ᴩׁשṅכὨȲ

שׁ ϯϚ ◕Пᶾ ᶾ ȴ  
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ῶ 5-1ȸׄԓ ᴷ Пѩה иέ 

Ӵ SKBṿӣП∂ה ה  SNFD2017 ᵫṿӣП

ה  

Ḋ ỵӰ ⇔ 3DEC FLAC3D 

/֫ Ḋ ế

ᾼ THMᴩⱢ 

Abaqus COMSOL/ABAQUS 

ᶙ ỵӰ ᶮ(֮

) 
3DEC - 

ԛ♄о(Reactivation) 3DEC - 

Ӣ3 כDEC - 

FPI (Full Perimeter 
Intersecting 

fractures)  

FPI script in MATLAB 3DEC 

ế Мᾼо

о(֮ ) 

PHAST - 

֕о(Grout 

degradation) 

CODE_BRIGHT - 

ế ᾼ֮ϯѬ☼

⇔ 

DarcyTools - 

֫  Abaqus/ CODE_BRIGHT COMSOL/ABAQUS 

Ḋ о Ẕв

ᾼ  

PHAST/TOUGHREACT - 

/֫ Ḋ вῴ

Ởᵶ ᾼ  

PHAST - 

(Ҕᵶ

Ḋ – ) 

Analytical expressions 
(Excel) 

Analytical expressions 
(Excel) 

ᾼѬѝ ה

(Hydro temperate 
domain) 

ConnectFlow - 

Ԝ ϯᾼ֮ϯѬ

 כ

PHREEQC - 

⇔ Simple Functions GoldSim 

Ὼ  COMP23 GoldSim 

 FARF31/ MARFA GoldSim 

Ӣᾬ ֮  /Ecolego/ MIKE_SHE ה
Pandora/ Erica 

Amber 

ȸῶМ ᴯѿɦ-ɧῶӱȲ…╓ӭ›Ữӑᶙ ᶾ П ᴷ ȲSNFD2017ה ᵫМṳӑṿ

ӣȲ ֥ӑẃἬ ҏПиέ ᾼה ӣ ֥∂ Ȳ ҏẓ ȴ 

  



5-24 
 

 

5.4. THMC ᶾ שׁ  

(1) ￼ṅשׁ   

ᶺ ◕ ᴕ ἘȲ ᾬ Ɫṿӣ ҵ в П

Ḋ ȲỂ ѿ П Ё Ɫ Ḋ Ȳѿ  ᾬ

Пצ ᾬ ҏἨ֮ϯ МҠ כ ᾬ Пᾬ

ṿ ᾬ Ȳṳѿ֫ Ḋ ֫ ѿ ═ ќ ȳ

  ֮ϯѬ☼цḀѦ Ḋ ֫ ᴟ Мᴖҷҟ Ӑᾼ

⇔ȴᴖ Ḋ ц֫ Ḋ П Ɫ ֫ ἤП ЁȲ

Ɫ ’ Ё ПЏכ аԈȲҠ ֥ׄԓ Ḗѹ 

═Ἤ ᾼғ ȲӇ ᴩד ᾼḊ ἤ ц Ȳѿ

ẁ Џ П ᴕȲѿц ԈП

иέׁשṅȲ ц֫ Ḋ Ҡ֯  ц ϯ

Ь ’═ Ӑᾼׄԓ ḖȲ֪ױȲӐׁשṅ Ὼ THMC

ᶾ ц иέᶾ Ȳѿ ẁׄԓиέᾼᴸ ȴ  

ṅӭᾼשׁ (2)  

Ḋ Пѻ ḖȲⱢ’ ᾬ Лắ Ể צ

ᾬ Ȳצ   ҏᴟϢ Ӣ♄ Ἠצ ᾬϤ

– ᾬ Ȳѹ ӣП ЁḊ Ԍכ ЛҠẓצ ᾬ

צ Пᾬ ȴ֫ Ḋ Пѻ ḖȲѻ ẁ ќ

ц֫ Ὲ ѿ  ֮ϯѬ☼Ȳṳѹ ẁ эвᾼ

Ḋ ᾼ ϩѿ ═ Ȳ’═ Ḋ ᾼצ ⇔

Ԉȴ╝֯ Џ Ḋ ֫ Ḋ ᴷ Ȳ

иέ ЁМᾼכԌцד ӻФᵂӣ ᾬ

ׄԓ ᾼ ⇔Ȳѿц Ḋ ц֫ Ḋ ᾼғ ╥ᵡ ֥

ׄԓ ḖȲ   ϯПֹוϵἤ ȴᴕ ᵿП

ἤȲ ӐЁ ֫ Ḋ ἤ ṅцשׁ иέᶾ

Ȳѿ Л֝ ᵿ ҏד ᾼ ׄԓ ȴ

Ḋ ц֫ Ḋ ἤП ⇔דṅȲӐשׁ Ḋ

֫ Ḋ ц Ὼ THMC ֥
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ᵂӣ иέᶾ Ȳ֢Џᵂ Ὑֽϯȸɦ о

ᾬ Ḋ – ṅɧȲѿשׁ Мц ЁḊ

МȲ оᾬᾼӢכѿцӢכ ᾬ ᾬ ᾼ ȷɦ

Ḋ – ṅɧᴕשׁ ᾬ ắ ᵂӣ Ӣᾼ

ᴩⱢȲѿ ᴷ Ḋ ᾼׄԓ ȷɦ֮ϯѬо

כ Ḋ / ֫ Ḋ ṅɧשׁ ֮ϯѬ ЁḊ П

֫ ἤц ᾬ כ ȷɦ Ḋ -Ѭ -ϩ -о ֥ ѐ

⇔ṅɧѿЊѐשׁ ₤ ЁḊ ắ -Ѭ -ϩᵂӣӻ

Ф ϯПѬԌ оц ϩ оȲ֝ ᾼׄ ᶾ

ϵἤוֹ ȲӐ ◕Ԓ -ϩᵂӣП ȷɦ

Ḋ -Ѭ -ϩ -о ֥ ἤׁשṅɧɔ ӣẓ ⇔ ПϮ

ЁḊ Пϩ ȷɦ Ḋ -Ѭ -ϩ -о ֥

ṅɧ∂Ӵשׁ -ϩ ֥ иέ ₤ Ȳѿẁ∟ Ẃ ᴷᶾ

ȴӐ ◕Пׁשṅѻ ὑ П∂ ᶾ П∂ӴȲ

107 ⇔ד Ἃ Ӑ ◕ᾼ ṅשׁ ᶾ Ȳ∂Ӵ  Ἃ ἤ

ᾼ Ȳѿ Ḕ∂ӴӐЁᾼ Ḋ ֫ Ḋ П ἤ  

ᾼ Ȳѿ Ɫᶺ Пׄԓ ȴ  

ṅвשׁ (3)  

(a) оᾬ Ḋ – ṅשׁ  

ᴕ ϱПד ṅȲשׁ М оᾬẃ ȲҔᵶȸ

Ӧ Ḋ ὑ֮ϯѬМᾼ оᾬȳ֯׀ὑ Ḋ МП

ӢכП оᾬȳ֯׀ὑ֮ϯѬМП оᾬȲѿ

ц Ḋ ᾬ ꜜ ȴⱢ ֯ Ḋ

МП ᴩⱢȲ ∂ Ȳậ

П … ȷⱢ Ḋ П ᵂӣȲ

Ӑ ◕ Ȳṳ ֥ὑ Ё ӐМ Ȳכ

ѿᵓ∟ ∂ Ḋ ᾬ ꜜ П Ӑȴ  

(b) Ḋ – ṅשׁ  

Ɫᵓ∟ ѿ Ḋ П ἤȳּט ϩц ֥

ϩȲ ὑ Ḋ П ạ ῴḔϠצ Ȳѿẁ
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ᴷ ӢП Ḋ Ἤ Пד Ȳױ ◕

ṳ∂ Ȳṿӣ וֹ⅔ ПЛ

Ȳ Ѭ цᾃ Ȳ∂ ứ Ϛ

Ȳ ṅᶾשῴḔׁכ П∂Ӵȴ  

(c) ֮ϯѬо כ Ḋ / ֫ Ḋ ṅשׁ  

ᴕ ПׁשṅכὨȲ / ֫ Ḋ ὑ֮ϯ

МȲ Ё֯ ế цᶙԓ ế∟Ȳ ֮ϯѬᾼדФᵂ

ӣ ạȲиέ ᴷ֯ᶺ ֮ ԈϯП֮ϯѬо ᵂӣ ȴ

ᵓӣ ⅍ ᴕ ᵿП֮ϯѬȲṳḂ Л֝ᾼ ⇔

Ȳ ᴩѬ Ё֫ Ȳиέ Ё֯Л֝ ⇔

Ѭ ԈϯП֫ ᴩⱢȲ֫ ѠᾎⱢỆứ ạᴯ

ѿ ₣᾿ ϩȲṳὑ ᶙכ∟иέ Ё ӐПכԌ

оȴ  

(d) Ḋ -Ѭ -ϩ -о ֥ ѐ ṅשׁ  

ѿЊѐ⇔ ₤ -Ѭ -ϩ Ȳ ЁḊ ắ -Ѭ -

ϩᵂӣӻФ ϯȲ ѬԌ оц ϩ оȲ֝

ᾼׄ ᶾ ϵἤוֹ ȴⱢ Ғ ֥

ן ẞᾼ ᾼҠ ⇔Ȳ МṿӣП

ᴩ Ӕ∟Ȳԛ∂ -Ѭ -ϩ ֥ ѐ ȴ ∂ ᶙכ∟

Ԓ ᴩ -ϩ ֥ ᶧȲṳậ -ϩ ֥ П ȴ  

(e) Ḋ -Ѭ -ϩ -о ֥ ἤׁשṅ  

Ɫ ᴩ Ḋ ắẞ ᵿ Ể ᾼ (T) -Ѭ (H) -ϩ (M) -

о (C)ᵂӣП ȲӐׁשṅ ∂Ӵẓ ⇔ ПϮ

Ȳ Л֝ ⇔ Ḋ ắ ⇔ᵂӣᾼϩ ἤȲ

Ḋ ắ ⇔ ϯП ἤ ȳ▼ὲѩȳ ϩȳ

ṔȳцЛ Ѭ ϩ ⇔ȲѿỵӰϩ ἨЁ ϩ ПѠᾎ

иέȲ ᴷ Ḋ ắ -ϩᵂӣ ϩ ἤᾼ ȴ  

(f) Ḋ -Ѭ -ϩ -о ֥ ṅשׁ  

֥ иέᶾ ד ὨȲכṅשׁ

∂Ӵ иέᶾ иέ ₤ Ȳṳ ӐЁ
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Ὼ -ϩ ֥иέ ₤Ȳ Ḋ ȳ֫ Ḋ ц

ỵП ⇔ȳ ϩ ᴯ оП …ȴ  

Ὠכṅשׁ (4)  

(a) ᶙכɦ Ḋ оᾬ ɧ∂ Ȳѿ о

ᾬὑ Ḋ МП ᴩⱢȲ∂Ӵӑẃ Ḋ ғ

ᴷ ᶾ П ȴ  

(b) ∂ ɦ Ḋ ɧȲѿᵓ∟ ὑ

Ḋ П ἤȲḖ Ἤ П Ὠȴכ  

(c) ὑ֮ϯѬо כ / ֫ Ḋ ПדФ

ṅȲиέ֮ϯѬМשׁ… / ֫ Ḋ ғ ᾼ֪ІȲṳ

ᶺ ᴕ ẂМП֮ϯѬכи / ֫ Ḋ ֫ ἤ

П Ȳѿ ẁӑẃד ғ ПṼ ȴ  

(d) ᶙכɦ Ḋ -Ѭ -ϩ ֥ ѐ ₤ɧ∂ Ȳṳậ -ϩ

֥ ᶧП Ȳѿẁ∟ Ḋ ֥ᵂӣ ѩ

П ц ₤ȴ  

(e) ᶙכɦ ⇔ Ϯ ɧ∂ Ȳṳậ ⇔ᵂӣ ԈϯȲ

Ḋ Пϩ ἤ Ȳѿ ẁӑẃЏ ғ

ПṼ ȴ  

(f) ∂Ӵᶺ ӐЁ Ὼ -ϩ ֥ ᶾ Ȳᶙכ -ϩ

֥ иέ ₤ Ȳṳ ᾬ ӢП ϩ

Џ ӢП ȴ  

 

5.5. ╟∂  

(1) ￼ṅשׁ   

֯ɦ ֮ ɧ ἘМȲỵ ᾼὋсἨḛ ѻ …ậḟὑЄ

֮▐ цẔ о ἤȴ ὑὍ ἤ ᾬɦ ֮ ɧᴖṕȲ

ỵ ᾼὋс ⇔ Ϣ Ӣ♄ ᾼׄԓ Ȳ ᴖ ᵅ

ỵ ᾼ ғ Ȳדч֮Ȳỵ ᾼḛ ṿὍ ἤ

ᾬ Ϣ Ӣ♄ ȴ ӕỵᾼ ᴷȲ Ϡ ᴕ ỵ П

֮ ȳѬѝȳ֮ ếỵӰϩ ἤ ԈҵȲẔѬѝ֮ о
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ἤḆ╥ḟứ╥ᵡ ֥ ᴩ ֮ ᾼ ȴᴖ֮ϯѬᾼ☼

ἤȲ╥ ֮֯ иӁᾼѻ ֪ІȴἬ ֥

ᾼѬѝ֮о Ȳ…╓Ẕẓ ᾼὍ ἤ ϩȳ ᾼо

ϩȲѿцᵅᾼ ⇔П֮ϯѬо ἤȴ Ϡ᾿

ᾼ ⇔ҵȲ֮ϯѬᾼо ἤȲяẔ╥֮ϯѬᾼ

⇔ц о ԈȲ Џ (ֽ ֫ Ḋ )цщ

(ӕỵ )ᾼ⅜ ғ Ӽẓצ ᾼ ἤȴϚ ẓצ ֮ϯѬ☼

( )ᾼ ֮ ԈȲṿ ֮֯ ᾼ ⇔ᵅȲ╥ᴕ

ғ ֕ ᵡᾼ ֪Іȴ  

ὑЏ П Ёἤ ᾼ Ễ ắ ᴖ ᾼ ȳ

ᵂӣ ᾼᾬכ -о оȳ ᾬ ḛ ᾼ ȳἨẔһ

Ḋ ᾼӻФכ ȳ Ѭἤ ғ ȲҠ ẁד

  ѐ⇔ϯ (ֽ ϫ ᴟᴍד ד )П Ȳṳᴕ ד  ҙо

ᾼ Ȳֽи ᾬ (ֽ Tc-99ȳ I -129ȼ )ц Ṇа (UȳThȳ

TRU) Ȳ֯Ὼ ᾼ ᴩⱢȲ ӻФ

П ᾓ   ứἤ ᴷ╥ד ᾼЏᵂȴ  

ғ ׄԓ ᴷМП ᴷׁשṅȲҔ╗ȸ

ỵ (ֽῧ ỵ ) Ẕ҃ӕỵ ȲӦὑ֮ϯѬ╥Ὅ ἤ ᴟϢ

Ҡ ᾼ ЮȲ ᾬ ֪ ᴖṿẔв ἬᵶПὍ

ἤ ȳ ( l eaching)ȳ ( diffusion)∟ȲԒ ᴟ

Џ Ṇ ֮ Ȳ ∟Ȳ⁄ ϤӢᾬ ȴ֪ױȲ֯Ὅ ἤ

П ἤȲҔ╗ȸҙ ȳ♄⇔ȳ ⇔ȳи … ȳ …

ȳ ֪ Ȳᶁ ԝⱢ ᴷ ᵿᾼ ПϚȴӐׁשṅ

Ὅ ἤ ׀ ᴷ ὨȲѿц ֯ѬМᾼᾬ Ἠо

ἤȳҙ ȳӢᾬ ֪І Ȳ ֥ᴕ ҏ

֯ ȲᵂⱢׄԓ ᴷП ȳ ṅПשׁ

Ӑȴ  

ᾼ ֵ Ҕ╗ ȳ Ѭ֥ᾬȳ Ệ ȳ Ӣᾬцщ

ἤצ ᾬ ȲẔМȲ֯׀ᴞ ꜜМᾼ ѿ ȳ Ѭ֥ᾬⱢ

ЄỨ̢ӦὑẔ Њȳѩῶ ЄȲѹֵ צ ἤȲЛ
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ᵮ Ὅ ἤ ȲḆẓצ Ѭ☼ ᾼ ϩȲ֪ױ Ḃ

ᾼи … ц ϩȴῺדẃ ὑצ ᾬ Ӱᶮכᾼ

ҏᾼׁשṅМȲ ֮֯ϯѬὑᵅ І ⇔ ὔᶮכ Ȳ

ױ ᾼ ҏ ᴴ Ӱᾼ☼ҷȲⱢῺ ᴕ

ạȴᴖ ӰἨצ ᾬ ȳ Ѭ֥ᾬП ᾼӻФᵂӣȲӼ

ṷщ ᵮ  ᾼᵮ ᴩⱢȴ ҟᾼׁשṅכὨ╓ҏȲ֮ϯѬᾼ

ȳ ӢᾬҠ ֯Ѭ ế э Ю ( ỵ )Ȳᶮצכ

Ȳ֪ ᾼҠ ἤѿцҠ ᾼᵮ ῶ Ȳ ᵮ Ὅ

ἤ Ȳ ᵂ ( carrier) Ȳѹ ὑ Ѭ ȲẓצҒ

ᾼ ȲяẔ ὑ Ѭ ⇔ ᵅᾼὍ ἤ Ȳᵮ ὑ

ῶ ᴖ ֮ϯѬ ȲכⱢҫϚ ạȴ֪ױȲ

ᵮ  ц ᴩⱢᾼ ȲⱢׄԓ ᴷП ЏᵂПϚȴצ

ὑ ҵד ṅשׁ ᴯ ( ẕȳῨ ȳѡӐȳ Ђȳѩᵓ ȳᴫ

Ѳцּר )ȲֵדẃБ ᴩד   ⅍ ṅשׁ Ȳ

ד П ἤ Л ứἤȲứ еᵉẔ ᵫἨ ῶד

Ὠὑכ ҵᾼ ґ Ȳ ẁד ṅשׁ ῏ ᴕȴ  

ṅӭᾼשׁ (2)  

Ӑ ∂ ⅍ ╟Ȳ ц ֮ Мᾼ

ц П (ֽȸи … … )ȲᵂⱢ

в Ϛ ӣ Ὅ о ӻФ ᾼṆ ἤׁשṅ

ᴯȲ ẁ Пׄԓ ᴷцЏ Ἤ ӐЁо

ϤПᶙ ἤц ᴕṼ Ȳṳ о ᴷ ᾼ֥ה ἤȴ

Л╥ѿ (Ὼ Ἠ Ю דПϡכᶮד

Ṇ )Ȳᴖ╥ ᵂӣП∟ (Ὼ Ἠ ȳ Ю ד

ᶮכПϮדṆ )Ȳ ד⇔ ֵȴ֪ױȲӐׁשṅӭᾼצȸ  

(a) ᾼ ȳиכ  [ᵶ (ֽ ЁȲѠ ӰȲ ̡ Ѭ

֥ᾬ ) צ (ֽ Ӣᾬếצ ᾬ ) ]ȳ֮֯ϯѬМᾼ

иӁ ᾬ о ἤȴ  

(b) ứἤиέȸẔӭᾼⱢϠ ᶮכП ԈȲֽ Ё

ứἤ ֮Ṽ ὑ֮ϯѬ І ⇔ȴ  
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(c) ᵮ   ἤиέȸẔӭᾼⱢ ὑὍ ἤ П

ᵮ    ᶮȴ  

(d) Ғ ᾼ ạȸ צ ὑ ЁМ

П Ȳֽ ᵮ ἤ ὑ Ёצ ᾼ

и … (Kd )Ȳᵀ֯צ ᾼ֯׀ ԈϯȲᶮכ ֥ᾬȲ

Kd Єצ ᵅП ȴ  

(e) ׁשṅῺ ( Ё )ȳ (ῧ ỵ )֮ϯѬМ ᵶ ȳ ứ

ἤ ֮ ⇔ȳ ⇔ȳ І ⇔ȳ Іᵮ  ᾨἨ pH

ᵮ  ᾼ ἤȴֽ֮ ц ⇔ Ȳ

⇔ ᵅȴ  

ṅвשׁ (3)  

(a) ὑЏ / ỵ Пᵮ ч ᴩⱢׁשṅ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 5.4.2

ׄԓғ ╓ Пּד ȴ  

(b) ὑЏ / ỵ П ṅȸשׁ ᴩѝ ֫ Ȳ

ȳ Ȳ ὑῺ ( /֫ Ḋ )ц

(ỵ )П Ȳ ᾼᶮכц֮֯ϯѬМᾼ

ἤȳ иӁȳ (ֽ צ ᾬȳ о֥ᾬ )ȳ

ἤȲ ֯ / ֫ Ḋ цӕỵᾼ ᴩⱢ ṅȴשׁ  

ӐІ ═ὨȲ…Ɫќכ SNFD2017 ᵫП 4.5.2

Ḋ ц 4.5.2.4 о ἤПּד Пּד ȴ  

Ὠכṅשׁ (4)  

(a)  106 ד ᶙכ ᴷ (Tc)ȳ (Cs)Ẓ Пи … (Kd)

Ἤ П ȴẔМȲ (Cs) ∂Ӵὑ ҟׁשṅ ѽᾼ

έ⇔ᾼỆדиέᶾ (Ẃֽ SEM/EDSȳSIMSȳRBSἨ֝Ḕ

ԏ XANESἨ EXAFSиέ )Ȳ иέ Ὠ ҟП

Kd ѩ Ȳׁשṅ Cs֯Ὼ Мᾼᵮ  ᴩⱢȲṳ

Cs֯ ᾭ ѱῧ ỵ ( Intact Granite)Ȳ

ỵ ᾼ֮֝ד о ԈϯП ȲѿиέẔ

… ȲϠ Ẕ (Matrix Diffusion) ȴ  



5-31 
 

(b)  ∂Ӵ ὑЏ цỵ П ᴩⱢ ᴷᶾ Ȳѿẁ

ׄԓ ᴷиέ ӣȴ  

 

5.6. щ ѩ ᴷׁש ᶾ  

(1) ￼ṅשׁ   

щ ѩׁשṅ֯ ֮ ׄԓ ᴷМȲⱢϚ ᾼ ѠᾎȲ

Ҡ ⅍ ц ֮ ֯ Ὲ ѐ⇔ϱᾼЛṜȲṳ

֮ Ἐᶾ ᴷП‒ ⇔ȴ֪ױȲӐ ═

ᴩ щ ѩׁשṅ Ẃ иέȲѿᵂⱢ SFND2017

ᵫׄԓ ᴷ‒їПᴸ ȴӐ Ӽ ӭ› ӐЁ֮

ҭ о Ὠכ▲ ᴕҡѝᾬ о ( ȲἨ о о כṅשׁ(

ὨȲ ᴩѝ иέȴױҵȲ֯ѻ ᴯἨѝᾬ ῏צ

б Ἠ֝ ϯȲѿЛ ѝᾬᾼ ⁄Ȳ ӐЁП Ἠ

Ȳᵓӣ XRFȳXRDȳRaman spectrometerȳSEM/EDSȳTEMȳ

Micro-CT ᴩҏЁѝᾬо Ԍכ ứ иέȲϠ ҏЁ

ѝᾬᾼ￼ ȴ  

ṅӭᾼשׁ (2)  

ӦׁשṅҏЁ  ѝᾬᾼ Ȳѿц ἤȲҠ

ᴷ ᴿד֯ ϯᾼҠ ỄȲױ Ҡ ẁׄԓ ᴷṿ

ӣȲṳ ֮ ἘᾼҠᴩἤ   ׄԓἤȲṳҠќ═

ׄԓ ᴷἬᵂП Ȳ ᴖ ҒṆ ᾼҠ ἤȴ  

ṅвשׁ (3)  

/ вщ ѩ ц Ẃ иέȸ═ цḆ

щ ѩ ẂȲѿц вӐЁҠ ᾼщ ѩ֮ (ֽ

Ӑ ᵿ ) ᴩ‌ דᶾᴕҡиέȲ∂Ӵדּ ṅᶾשׁ ȴ

Ẃֽȸᵓӣ ⅍ᾼ (Micro -CT)П έ⇔כ

ᶾ ȲҠ   ѝᾬᾼв ȲᴖӦ ᾼᴊ оȲ

῀  Ḋ ⇔ ᵅᾼ оȲѿиέẔ ⇔Ȳṳ Ӧ C-14 

( -14)ᾼứדѠהȲ ᴖ  ᾼ҅ד ȴӐІ
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═ὨȲ…Ɫќכ SNFD2017 ᵫП 5.11.5 щ ѩׁשṅ

Пּד Пּד ȴ  

Ὠכṅשׁ (4)  

вӐЁ֮ ֪І щ ѩ П иέȲṳᵓ

ӣ ∂ӴӐЁ‌ ἤׁשṅᶾ Ȳѿẁׄԓ ᴷиέ

ӣȴ  
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֝ ▲ 

ӣ І ṅשׁ   Ȳѹד ṅἬשׁ П

ᾛȲЄ и Ԓ Ꞌѿ ֥ᵂц֝ ▲ѠהȲ ’

ṅᶾשׁ цכὨ ֝Ḕȴ  

ү еҨᴞ 95 ד ứӣ І ∟Ȳ

ꞋṼ ᴩד ṅЏᵂȲשׁ ◕ ӭᾼᵛὑ 106 ד ҏ

SNFD2017 ᵫȲ› ᵫ ▐ …Ṽ ѻ ḖȲ ᴕѡӐ

H12 ᵫ ▐ Ȳ֪ױȲ SNFD2017 ᵫȲү еҨ

в ῏ Ȳṳ♅ ҵὍ ἤ ᾬ ᴩ Ἠ

῏ ᴩ֝ ▲ȴ  

Ӑ Б ֥ вׁשṅ ᴯȲṳ ẕ (SKB)цῨ

(POSIVA) ֥ᵂӻ☼Ȳכғ ֝ Ԓ שׁ▲ ц

ᶾ ӻ☼ ȷṳ Ӧ ѡӐ NUMO MOUȲ Ғ NUMOң

Пɦ Ὅ ᶾ ӻ☼ד ɧȲṳ ɦүѡ Ὅ ἤ ᾬ

ᶾ שׁ ɧȲ Ӵ∂ױ ֮ ᶾ ֥ᵂ Ȳ

вӣ І ᶾ ᾓ ᴩ ֝ ▲ȴ֝ ȲϷ

ẓ ᶾ ▲ ц ϩ П רּ א Southwest Research 

Inst itute(SwRI) ɦSNFD2017 ᵫ֝ ▲ᶾ ὢ ɧȲṳᶙכ

֝ Ӵ ▲ᵂ ȴ  

ẕ SKBȳῨ POSIVAцѡӐ NUMO П ▲ ṓ ∂

МȲ ḆὙ П Ѡ֣Ȳṳ Ф МḨậד ᵫ ֝

▲П ȴֽғ / ׄԓ ᴷᶾ Ȳѿ SKBᾼ KBS-3 ἘⱢ

Ȳ Ϥ Ӑ ᴷᶾ ṅשׁ Ɫ Ȳ ֯ в сᶾ Ȳ

њ◕╥ד ֥ ᶔ ᾼ ᾎȴױҵȲⱢ ’ цЏᵂ

ᾼ Ȳצ ṳ ậ Ӗ ֝ȲӇ ϩὑ е

צ П Ȳ ῀ צ Ḇе Ὑȳ ╜Ἀ П

ӻ ᾼ ṓ ȲѠ ᵓѹצ Џᵂȴ
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 Ὠиέכ

Ӑ ӭ› ᴩɦ ֯ ӕỵ ἤ ▲ ᴷɧ ◕ (94~106

ד )Ȳ ứὑ 106 ד כ ҏ SNFD2017 ᵫП ◕ӭ ȴSNFD2017

ᵫ Ӵ в цӐ ╥ᵡẓ֥צ ᾼ ֯ ӕỵȲṳṼ

ἤ Ὠכ▲ ᴷ ᶾ ПҠᴩἤȲᵂⱢ ∟ Џᵂ

П ȴ  

Ɫ ϱכ Пӭ ȲӐ ɦ֮ ɧȳɦ Џ

ᶾ ɧȳɦׄԓ ᴷɧ 3 ЄЏᵂѻ Ȳ 106 ПЏᵂ⇔ד

ȲẔד⇔Џᵂ ӭȳ Ὠцכ ֽῶ 7-1 ἬӱȲ ד

ᶾ Ὠѿֽכ ὑ 106 כᶙד SNFD2017 ᵫȴ  
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ῶ 7-1ȸד⇔Џᵂ ӭȳ Ὠцכ  

Џᵂ⇔ד106 ӭ ׁשṅכὨц  

3. ֮  

3.1 ֮  

SNFD2017 ᵫȲḆ ȳ ϮЄ ֯ ӕỵП֮

ȴ 

SNFD2017 ᵫѿԓ ѐ⇔ ֯ ӕỵ ἤц

  о Ȳ═ о ỵ ֮ ▲ ᾼᶙ ἤȲ כ

ѻ ⇔ד104 נּ (105 ד 5ѣ 26ѡ) Ḗȴ 

3.2 ֮ ἤ(֮ ἤ) 

3.2.1֮ ἤ ֵ Ἐᾼ ἤ 

SNFD2017 ᵫȲḆ ֮ ἤ ֵ Ἐᾼ ἤȴ ẁ SNFD2017 ᵫ ֥ έ ѩ ֯ ӕỵ

ἤ ֮   оȲ Ὑ ֮ ἤȲ106 כᶙ⇔ד

SNFD2017 ᵫȴ 

3.2.2Ѭѝ֮  

SNFD2017 ᵫȲᵓӣ ᴕ Ẃ Ȳ∂ӴϮ Ѭѝ֮

₤Ȳ ѻ Ѭ цỵ  Ѭ ֮ϯѬ☼ ᾼ ȴ 

ᵂⱢ SNFD2017 ᵫ ᴕ ẂἬ ПѬѝ֮ ₤ȴ∂Ӵ

ἤѬѝ֮ 3D ₤ ᶾ Ȳ Ὠиέ ϩȲ

ẁׄԓ ᴷ Ẃ Ϥ ᴕ Ȳ ѿ ѻכ ד100 11ѣ

22ѡ נּ  ԈϚ(A4ц A7 ) Ḗȴ 

3.2.3 Ѭѝ֮ о  

SNFD2017 ᵫȲ Ӑ ỵ ֮ Ѭ Ȳц∂Ӵỵ

Ѭч ᾬиέ Ȳ∂ ϩ Ȳ ẁ∟ Ӑ

ỵ ֮ϯѬᾼ֮оч Пӣȴ 

ᵂⱢ SNFD2017 ᵫ Ӑ ỵ ֮ϯѬ

П  о ἤȲц∂ Ѭѝ֮ о Ἐ Пה Ȳ

ẁׄԓ ᴷᶾ Пӣȴ 

3.2.4  

SNFD2017 ᵫȲᵓӣ ֮ ц ἤȲҒ ẕ SKB

֥ᵂȲ∂Ӵ Ɫ ֵэЮ ᾼ ѐ⇔ᶾ ȴ 

SKB ֥ᵂȲ έ ᴕ Ẃ ֮ Ȳ∂ӴϮ

ῶȲ ẁׄԓ ᴷПӣȲכѻ 100 ד

11ѣ 22ѡ נּ  ԈϚ(A4 ) Ḗȴ 
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Џᵂ⇔ד106 ӭ ׁשṅכὨц  

3.2.5 ỵӰ ἤ 

SNFD2017 ᵫȲ Л֝ ếᾭ ῧ ỵ Ё   Ȳ∂

Ӵ ᵾ Ϯ   ₤Ȳ иέ֮ϯѬ

ᴩ     ȴ 

ᵂⱢ∟ ֮ԛ ế цῺ ғ ᴷП ᴕṼ Ȳ

ѻכ ד100 11ѣ 22ѡ נּ  ԈϚ(B1 )П Ḗȴ 

3.3. ֮ ֥ ἤׁשṅ 

3.3.1 ᾼЄ֮ ▐  

SNFD2017 ᵫȲ ֥ Є֮ ▐ ц оȲ ѿϠ ѭЍ

♄ ῈиӁᾼ ἤȲ ᴷӑẃᴍ ѐ⇔Є֮ד ▐ ֯

ӕỵᾼ ȴ 

SNFD2017 ᵫ ᴷ ֯ ӕỵ  ứἤц֮ ֥

ἤПṼ ȴ 

SNFD2017 ᵫȲᵓӣӐ ᾼ Ȳ ֮

иέ ᾌכ иέᶾ ȴṳѿ֮ Ȳ ᴩ ἤ֮

ϩ ȲϠ ֮ϯ ϩ ♄ ᾼ ȴ֯ױҺ ᶾ

έ ϱȲ ᴷ ѐ⇔цỵ ắ Ԉϯᾼ֮ ȴ 

SNFD2017 ᵫ ᴷỵ ֮ϯ ֮ ᴩⱢד ᶾ Ȳ ẁғ /

ׄԓ ᴷἬ ắ ч ПӣȲ ѻכ 100 ד 11 ѣ

22ѡ נּ  ԈϚ(A6 ) Ḗȴ 

3.3.2Ὃс ḛ ᵂӣ 

SNFD2017 ᵫȲ GPS Ȳ ỵ

֯Ϯ Ὲ Мᾼᴼ ц ᴩⱢȲ ᶮᴯ ᾼᴩⱢ ȴ 

SNFD2017 ᵫ═ ỵ GPS ⇔ứᴯ

ᾼכὨȲ ᴖᵓӣЄ GPS Ȳׁשέ ἤỵ

ὋсἨḛ ᵂӣᾼ ạȲ ѻכ ד100 11ѣ 22ѡ

נּ  ԈϚ(A1ц A3 ) Ḗȴ 

3.3.3 ӂ  

SNFD2017 ᵫȲ ᴩ ֮ Ѭ оׁשṅȲ ᴩ 

Ὼ ╦ ḂӔȲᵓӣḂӔ ד10 ד20

ᾼד Ѭ с ȴ 

∂ ֮ Ѭ ᾼ έᶾשׁ Ȳ ᴷ

Ѭ с ỵ Ὃс/ḛ ᵂӣᾼ ἤȲ ѻכ

ד100 11ѣ 22ѡ נּ  ԈϚ(A1ц A3 ) Ḗȴ 

4.1 ֣ц ἤׁשṅ 
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Џᵂ⇔ד106 ӭ ׁשṅכὨц  

1. ӣ І ׀ ἤ ᴷᶾ  ṅשׁ

2. ᾬ І ꜜȳῶ иέ 

3. ֮ϯѬ и  ṅשׁ

1. ѿSNFD2017 ᴕ ẂⱢ ӱ ẂȲ ӣ ◕Пׁש ᶾ Ȳ

∂ӴῴỞ ȳ ȳ и ᾬ ׀ Ȳ

ᴩ’ׂ֥ ᾼ ᴷȴ 

2. ѿSNFD2017 ᴕ ẂⱢ ӱ ẂȲ ӣ ◕Пׁש ᶾ Ȳ

ӱ ᴷ ᾬ П ῶ ȳ ⇔ ꜜ ἤȴ 

ṅӣשׁ .3 І в Ԅȳṙһ иέȲц ֮ϯ

Ѭ и ạᾼד ч ạȴ 

4.2 Ἐ Ṇ ᶾ  

1. Ἐ ☼ цᵉ  ṅשׁ

2. ֮ ֚ ⇔иέ 

3. ḳ ҭ֮ ₤цẔ ⇔иέׁשṅ 

4. ᾬ ϩ Ḗׁשṅ 

1. ᶙכ KBS-3 Ἐ ѝ Ȳṳ Ὑ KBS-3ӐЁ

оᾼ ӣἤȲ∂Ӵ ☼ цᵉ ᶾ ȴ 

2. ᶙ֮כ ֚ ⇔иέȲ ẁ ד Ἤ ֮ ч ȳ

֮ Ғ ⇔ᾌᶮȴ 

3. ᶙ֮כ ⇔ ȳ ᴶ ᴷȲ Ӣ ứ ҭ

֮ П ₤ȴ 

4. ᶙכ ϩᴯ Ȳѩה  Ὠȴכṅשׁ

4.3 ᾬ שׁ ᶾ  

1. ᾬ ắ֮ иέ 

2. ᾬ   Ḋ ᶼ ἤ  

3. ᾬ ἤ ἤ  

4. Ḋ Ἧ ‍ ἤ ᶾ Ҡᴩἤ ᴷ 

1. ᶙ֢כ ֮ і ᴯ ᾼиέ Ὠȴ 

2. ᶙשׁכέ Ḋ ц Ӑṝᾼᶼ ἤȲ ᴷ ᾼ

֪ ȴ 

3. ᶙכ ᶾ ṅЏᵂȲ∂Ӵשׁ вᴞ ᾬ

в ᾼ ẂȲׁשṅ ᾼ ᾬ П ȴ 

4. ᶙכ ᾿ὰ Ἧ П Џᵂȴ 

4.4 ֫ Ḋ שׁ ᶾ  

1. /֫ Ḋ Ӑἤ ц֫ Ḋ ╟Џׁשṅ 

2. Ḋ ϩ  

1. ᶙכ∂Ӵ֫ Ḋ ᴕ Ȳ ד ╟ЏѠ

ᾎȴ 
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3. Ḋ ч  

4. ֫ Ḋ Ϯ  

2. ᶙכ Ḋ Ϯ ȳ ֣⇔ Ȳ ϩ

ȴ 

3. ᶙכ ї ї ₤ Ȳ Џ ắ П оȴ 

4. ᶙכЛ֝֫ Ḋ ѩ ᾼ Ϯ Л Ѭ ϩ Ȳ∂

ӴҠẁ ṿӣᾼ ц∂ Ё ῶȴ 

4.5 ╟ /∂ / /⅔ / ᶾ שׁ   

1. ќ ᶾ  ṅשׁ

2. ∂ ⅔ ᵂ ᶾ  ṅשׁ

3. ╟ ᶾ  ṅשׁ

4. ӣ І Ӑᴷכ  

1. Ӧϩ ἤ ϵἤוֹ цד Ȳᶙכ

ᵅ Ё ȴ 

2. ᶙ֢כ ѻ ᵂ аἬ цП☼ ẓ ᴷȲ ԛậ

ҏПҠᴩ ᶧȴ 

3. ᶙכ ╟₇ Ḗ ᴷ Ḗ

ᶾ ᴷȴ 

4. ᶙכ ֢ ◕ПכӐᴷ ȴ 

5.1SNFD2017 ᵫׄԓ ᴷ Ẃ ⇔иέ 

1. Ӑ ᴷ Ẃ ⇔иέ 

2. ҅ ᴷ Ẃиέׁשṅ 

1. ѿ SNFD2017 ᴕ ẂⱢ ӱ ẂȲ ֥ ◕Б∂Ӵ

П ה Ȳѿ GoldSim ∂ ԓṆ ה П ї Ȳ

ᴩ ϩ П ֚ оиέ

⇔иέȲד ӱכὨ֫ ὑ SNFD2017 ᵫПД

Ẃׄԓ ᴷ ȴ 

ṅשׁ .2 ҵ ԈȳЄ֮ ᵂӣ ӑẃϢ ♄ Ἤ כ

ᾼД Ȳṳ∂ Ẃ ᴩ֚ ᴷȲכὨ ӣὑ

SNFD2017 ᵫПД Ẃׄԓ ᴷ ȴ 

5.2ׄԓ ᴷ☼ ∂Ӵ Ѡᾎׁשṅ 

1. ׄԓ ᴷѠᾎ  ṅשׁ

2. FEPs ∂  

1. ׄԓ ᴷѠᾎ 11 Ḕ П ᴩ ӣׁשṅȲ∂

SNFD2017 ᵫПׄԓ ᴷ☼ ȴ 
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3. ҵ Ԉ о  

4. ׄԓ ᴷ иέᶾ  

5. ׄԓ ᴷҠ‒⇔иέ 

2. FEPs П ֥ ∂ Ȳṳ ֥ SNFD2017 ᴕ

Ẃᶙכ FEPs Ȳѿ ӣὑ SNFD2017 ᵫП

Ẃ∂ ȴ 

3. ᴩ ד Ȳ ╟ ᴕ оП ӭׁש

ṅȲҔ╗ ӂ оȳ ⇔ оȲṳ ѿ ◕ и∂Ӵ

SNFD2017 ᴕ Ẃ֮ᶮ о Ԝᾈ оȲׁשṅכὨӣ

ѿќ═ SNFD2017 ᵫПҵ Ԉ оПּד ȴȴ 

4. Ṯ (ֽ ICRPȳIAEA ) Ȳ ᴩ

╟  ׄԓП  ṅȴשׁ

ṅשׁ .5 ֢ ׄԓ М ֢ Л ứἤᾼ Ȳ

ѿ ӣὑ SNFD2017 ᵫ SNFD2017 ᴕ ẂПҠ‒

⇔иέᶾ ӱȴ 

5.3ׄԓ ᴷиέ Ӵ∂ה ᴩ 

1. иέ ᾼה ӣ  

2. ᾬ ה ᴷᶾ  ṅשׁ

3. Џ Ṇ ᴷᶾ  ṅשׁ

4. ỵ ᴷᶾ  ṅשׁ

5. Ӣᾬ ᴷᶾ  ṅשׁ

1. ҏиέ ᾼה ӣ ֥∂ ȴ 

2. ∂Ӵ ᾬ э ạПׁשṅȴ 

3. ѿ SNFD2017 ᴕ ẂⱢ ӱ ẂȲׁשṅЏ Ṇ ắ֢

ᵂӣ ạ ᾼ оᴩⱢȲṳ ֥

ׄԓ ᴷП ȴ 

4. ᴩѬ☼ иέᶾ ṅȲ∂Ӵשׁ ׄԓ ᴷ

Goldsim ПЮ ȳ П ֥ȴ 

5. ѿ SNFD2017 ᴕ ẂⱢ ӱ ẂȲ∂Ӵ ֥ ֮

ỰӖᾭᾓᾼӢᾬ ȴ 

5.4THMC ᶾ שׁ  
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1. оᾬ Ḋ –  ṅשׁ

2. Ḋ –  ṅשׁ

3. ֮ϯѬо כ Ḋ /֫ Ḋ  ṅשׁ

4. Ḋ -Ѭ-ϩ-о ֥ ѐ  ṅשׁ

5. Ḋ -Ѭ-ϩ-о ֥ ἤׁשṅ 

6. Ḋ -Ѭ-ϩ-о ֥  ṅשׁ

1. ᶙכ Ḋ оᾬ ∂ Ȳѿ оᾬὑ

Ḋ МП ᴩⱢȲ∂Ӵӑẃ Ḋ ғ ᴷ

ᶾ П ȴ 

2. ᶙכ∂ Ḋ ȴ 

3. ᶙכ ὑ֮ϯѬо כ /֫ Ḋ П

Фד …Пד  ṅȴשׁ

4. ᶙכ Ḋ -Ѭ-ϩ ֥ ѐ ₤∂ Ȳṳậ -ϩ ֥

ᶧП Ȳѿẁ∟ Ḋ ֥ᵂӣ ѩ П

ц ₤ȴ 

5. ᶙכ ⇔ Ϯ ∂ Ȳṳậ ⇔ᵂӣ ԈϯȲ

Ḋ Пϩ ἤ Ȳѿ ẁӑẃЏ ғ П

Ṽ ȴ 

6. ∂Ӵᶺ ӐЁ Ὼ -ϩ ֥ ᶾ Ȳᶙכ -ϩ

֥ иέ ₤ Ȳṳ ᾬ ӢП ϩ

Џ ӢП ȴ 

5.5 ╟∂  

1. ὑЏ /ỵ Пᵮ ч ᴩⱢׁשṅ 

2. ὑЏ /ỵ П  ṅשׁ

1. ᶙכ ᴷ (Tc)ȳ (Cs)Ẓ Пи … (Kd) Ἤ П

ȴ 

2. ᶙכ∂Ӵ ὑЏ цỵ П ᴩⱢ ᴷᶾ ȴ 

5.6щ ѩ ᴷׁש ᶾ  

/ вщ ѩ ц Ẃ иέ ᶙכ вӐЁ֮ ֪І щ ѩ П и

έȲṳᵓӣ ∂ӴӐЁ‌ ἤׁשṅᶾ ȴ 
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