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1.   ›ṕ 

ᶺ ɦӣ І ד2014) ᾪ )ɧȲӐ

◕Ɫɦ ֯ ӕỵ ἤ ▲ ᴷ ◕ɧ(2005דᴟ2017

ד )ȷ֯ Ϥϯ ◕Пɦ ᵿ ứ ◕ɧ ᴟד2018) 2028

ד )›Ȳ ᶙכɦᶺ ӣ І ᶾ Ҡᴩἤ ᴷ ᵫɧ(

SNFD2017 ᵫ )ȴ֯ɦ ֯ ӕỵ ἤ ▲ ᴷ ◕ɧ Ȳ

Ữӑ ᴩ ╟ ᵿȴ Ɫṿׄԓ ᴷצ ẓ ӭ Ȳӭ› ѿ

ỵ ⱢӐЁSNFD2017 ᴕ ẂȲѿᶺ ӣ І П

׀ ἤȳ ỵ П֮ Ԉ (֮ ȳѬѝ֮ ֮

ϯѬכԌ )ц ֮ ᾼ ἘȲṳᴕ ֢ ֯ ֪

иέ  оȲ ֥ׄԓғ цẔׄԓғ ╓ Ȳ ӣṆ

ἤиέѠᾎ ᴩׄԓ ᴷᶾ ∂Ӵѿц оиέ ὨȲᶙכ П

SNFD2017 ᴕ Ẃׄԓ ᴷȴ  

 

1.1. ӣ І П  

ү еҨṼ ɦὍ ἤᾬ ᾎɧцẔ╟ᴩ ⁄Пד ứȲ

ὑ2015ד 4ѣ ҏṳ ѻ Пɦӣ І

ד2014) ᾪ )ɧȲ ӣ І Ҕᵶ 5

ԉ ◕ȸ  

(1) ֯ ӕỵ ἤ ▲ ᴷ ◕ דᴟ2017ד2005) )ȷ  

(2) ᵿ ứ ◕ דᴟ2028ד2018) )ȷ  

(3) ᵿ ▲ ◕ דᴟ2038ד2029) )ȷ  

(4) ╟ ׄԓиέ ᴷ ◕ דᴟ2044ד2039) )ȷ  

(5) ╟∂ ◕ ᴟד2045) ד2055 )ȴ  

 

ү еҨᴞ ד1986 ӣ І   Ȳӭ› ὑ

ɦ ֯ ӕỵ ἤ ▲ ᴷ ◕ɧȲױ ◕ԉ ᾼ 2 ѻ ӭ

Ɫȸ  

(1)  ᶙכᶺ ֯ ӕỵ ἤ ▲ ᴷȷ  

(2)  ∂Ӵ ֯ ӕỵғ /ׄԓ ᴷᶾ ȴ  



   

1-2 
 

 

ү еҨБὑ ד2009 ҏɦᶺ ӣ І ῴḔᶾ

Ҡᴩἤ ᴷ ᵫɧ( SNFD2009 ᵫ )Ȳ Ὑᶺ Бẓ 500 m

⇔ ỵ ᾼ ֮ ἤ ▲ έᶾ Ȳѹ в֯׀Ҡẁᵂ

Ɫ ϚḔ ▲ᾼ ֯ӕỵȲѿц вẓצ ӣ І ᾼῴḔׄ

ԓ ᴷ ϩȴⱢ ᴟד2005 ɦד2017 ֯ ӕỵ ἤ

▲ ᴷ ◕ɧᾼכὨȲү еҨ ҏSNFD2017 ᵫ Ὑ вᶾ Ѭ

ӂҠ ѿϯכ 3 ạ Ḗӭ ȲṳҠ ᵓ ᴟɦ ᵿ

ứ ◕ɧ דᴟ2028ד2018) )ȸ  

(1) ᵡ᷄ẞ֥ ᾼῧ ỵ ᴩ֮ ȷ  

(2) ֮ Џ ᶾ ϩ╥ᵡᶙ ȷ  

(3) ֮ ╟  ׄԓἤП ᴷȴ  

 

Ӑᶾ ќ ᵫ… SNFD2017 ᵫ 5 ׄԓ ᴷȲ ᴩ

ᾼ ᴷᶾ ᶧ ὙȲϷᵂⱢϱ (3) Ἤ ȸɦ֮ ╟

  ׄԓἤП ᴷɧП ȴֽ›Ἤ ȲӐᶾ ќ ᵫ Ӧ ֥

SNFD2017 ᴕ Ẃᾼ֮ ▲ ὨȲѿцᶺ ἘЏ

Ȳṳ ᴷ Ȳԛѿиέ  оẃ оׄԓ ᴷȷ ∟Ȳ

ӣṆ ἤиέѠᾎ ᴩ ׄԓ ᴷѿ оиέ ὨȲᶙכ П

SNFD2017 ᴕ Ẃׄԓ ᴷȴ ϱ Ȳ Б ӣ

І ׄԓ ᴷПѠᾎȸ ד֥ ȳ Ӑ

ẂȲѿц∂Ӵׄԓғ ᴷ ה Ȳ ᴩ כ П

оиέȴ֝ Ϸ ṅȲשׁ ȳв ҵ Ԉц

ᾼЛ ứἤиέȲ Бẓ Ṇ   ׄԓ ᴷᶾ ϩȴ 

 

1.2. ֯ ӕỵ ἤ ▲ ᴷ ◕ׄԓ ᴷᾼ цӭ  

Ṽ І ( I nternational Atomic Energy Agency, 

IAEA)ᾼ ứ (IAEA, 2003, p20)Ȳ ֮ ɦ ғ ᴷ

(performance assessment)ɧ… Ὅ ἤ ᾬ Ṇ ἨиṆ П

ғ ᴩ ᴷȲṳ иέἬ Ὠ П Ἠ ⁄ ᴩѩ ȴɦׄ
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ԓ ᴷ (safety assessment)ɧ⁄╥ѿ Ἠ╥ ᵂⱢѻ ╓

Ȳӣѿ ᴷ Ṇ Пׄԓἤȴғ / ׄԓ ᴷᾼ ӭᾼȲ

֯ὑ ֥Ὅ ἤ ᾬ ἤȳЏ ғ ц ᵿ ἤȲṳ

Ṇ ᾼғ ᴩ ἤᾼ оиέ Ȳѿ ᴷ Ṇ ᾼ

ἤ ׄԓἤȴ  

Ӑᶾ ќ ᵫПׄԓ ᴷᶾ … ᴕ ẕ ╟∂

Ө (SKB, 2011, p59-p93)Пׄԓ ᴷѠᾎ Ȳ SNFD2017

ѻ ᵫ  AПɦᾎ Ḗц ἘПῴỞ ԈɧἬ ҏПӣ

І Ṇ ȲѿцẔSNFD2017 ᴕ Ẃᾼ֮ Ἐ цה ἤ

Ȳẓ ᶺ Бẓ ֮ ╟  ׄԓἤᾼ ᴷ

ϩȴSNFD2017 ᴕ ẂП ứȲ… ὑSNFD2009 ᵫПכὨȸ

ẓצ ӣ І ᾼ ֯ӕỵȲҔ╗ῧ ỵȳḛ ỵц

ᾇỵȲẔМϭѿῧ ỵ ẓ (ү еҨȲ 2010Ȳp5-11)ȴῧ ỵ

ỵ Ȳ ֪ ױ Ȳ SNFD2017 ᵫ ứ ỵ Ɫ

SNFD2017 ᴕ ẂȲ ứ ᾼ ֪Ȳ֯ὑБצ ᾼ֮

▲ Ȳצᵗὑ ֮ ╟ᾼЏ ׄԓ ᴷᶾ П

ӣȴⱢױȲү еҨБᶙכSNFD2017 ᴕ ẂП∂ ȲҔᵶ

ɦ SNFD2017 ᴕ ẂῶϚɉᾎ Ḗц Ἐɧ (ֽῶ  1-1)ȳ

ɦSNFD2017 ᴕ Ẃῶϡɉ֮ Ἐ цה ἤ ɧ (ֽῶ  1-2)

цɦSNFD2017 ᴕ ẂῶϮɉׄԓ ᴷ цה ɧ(ֽῶ  1-3) 3

ῶ ( ⱢSNFD2017 ᴕ ẂῶϚȳῶϡцῶϮȲӼ иᵑὑӐ

ᶾ ќ ᵫ 3ȳ 4ȳ 7 ד в )ȴ  

  ׄԓ ᴷᶾ ὨПכ Ȳ ὑ ӣ ᴕ Ẃᾼ֮ Ἐ

цה ἤ Ȳ иέ Ṇ ׄԓ֪ ПFEPsȲ∂ӴЏ

Ṇ ׄԓғ ╓ Ȳṳѿ ᴕ о 100 ד ѐ⇔ϯᾼ

ׄԓғ ╓ оȲ ѿ∂ (ѻ Д )ц ׄ

ԓ ᴷ ה Ȳ о ᴷ Ṇ П  ғ / ׄԓἤȲṳ ẞ

ϯ ȸ  

(1)  ∂Ӵׄԓ ᴷ ∂ Ѡᾎ Ȳ Ὑ ᴷѠᾎц ᴷ ה

ЏẓП ᾼ ֥ Ἤ ȷ  
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(2) ӣ в֮ ╟ Ἐ ȲѿSNFD2017 ᴕ

Ẃ ӱ∂ӴҠ‒ ᾼׄԓ ᴷᶾ ȴ  
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ῶ 1-1ȸSNFD2017 ᴕ ẂῶϚɉᾎ Ḗц Ἐ 
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ῶ 1-2ȸSNFD2017 ᴕ Ẃῶϡɉ֮ Ἐ цה ἤ  
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ῶ 1-3ȸSNFD2017 ᴕ ẂῶϮɉׄԓ ᴷ цה  
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1.3. ᾎ  

Ӑ Ὑ Ὅ ἤ ᾬ ׄԓ ᴷד П вᾎ Ȳṳ

ԝ ẓᶾ ᴕ П ȴ  

(1)  ׄԓ ᴷד П вᾎ  

в ᴩᾎ ὑ Ὅ ᾬ ╟ׄԓ ᴷᾼ ạ

ứȲѻ ṓὑɦ Ὅ ἤ ᾬ цẔ ╟ׄԓ

⁄ɧ(ᴩ╜ І ỗ Ȳ2013)ȷẔМ ╟ П 

ׄԓ ֥ѿϯ ѝȸ  

9 ȸ Ὅ ἤ ᾬ ╟П Ȳ ’Ẕ

╟ҵϚ ϢἬ Пכ Ϣצד Л 0.25 mSvȴ 

10 ȸ Ὅ ἤ ᾬ ╟П Ȳ ’Ẕ

╟ҵ М ϢἬ Пכ Ϣד ȲЛ Ϛᴍ

иПϚȴ  

ҫṼ ⁄ 2 4 ╓ҏȲ Ϣ ֤ ứ ⱢȲ╓

Ὅ ╟ḕד Ӣ ҵṶԈП М Ϣ֪ Ṷ

Ԉ ắ כ ײ П ȴ  

ϱϚ ₀ Ɫ ╟ ◕ᾼ֮ ╟ПׄԓиέȲⱢ

ᴩᶾ Ѭ Ҡ Ȳᴖᶺכ ӼБדצ ᾼ ȷẂֽү е

Ҩ ὑ ד2007 3ѣ ד2012 2ѣȲиᵑ Ϛ ϡ ӣ

І ה ׀ ╟∂ Ө Пׄԓиέ ᵫȲṳБὑ

12ѣד2008 8ѣȲиᵑד2015 ɦ Ϛ ӣ

І ה ׀ ╟ɧ(ү еҨȲ2008) ɦ ϡ ӣ І

ה ׀ ╟ɧ(ү еҨȲ2015)∂ ȴ ӱ ὑӣ

І ╟ὑ∂ ȳ ◕ᾼ иέȲБẓ ׄ

ԓ ᾼᶾ Ѭ ȴ  

(2) ד   

֥ ᵂ (Organisation for Economic 

Co-operation and Development/  Nuclear Energy Agency,  

OECD/NEA) ֢ ὑὍ ἤ ᾬ ᾎ / /
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⁄ᾼạứȲṼ ᾓ ḖȲ֢צЛ֝ᾼᵂᾎȴSNFD2017

ᵫ ᴕῶ  1-4ἬԝП ѝ Ȳ ᴩ  ׄԓ ᴷᶾ ᾼ

ȴ Ӧ ᾼ ȲצᵗὑҒ вᶾ ᾼ

оȲṿ ᴷכὨ ֥ ᶾ Ѭ Ȳ с ὑ ᴷѠᾎ֥ ἤц

╟Ҡ ἤᾼ‒їȲ ᴖ ϩ ’כ Ϣ

₇ Пӭ ȴ  

(3)  ֢ ᾎ Пѩ  

֢ ׄԓ ֽῶ  1-5ἬӱȲ ὑ Ὅ ἤ ᾬ

╟П Ɫ 0.1 mSv/yrẞ0.3 mSv/yrȲᶺ ᾼ

ḖⱢ 0.25 mSv/yrȲЮὑ П ȷᴖ ὑ ᾼ

ḖⱢ 10 -5/yr ᴟ 10 -6 /yr П Ȳᶺ ᾼ ḖⱢ 10 -6/yr Ȳ

֯ Ḗ ȴ  
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ῶ 1-4ȸӣ І ׄԓ ᴷПד ῶ 

/  

 

Ӂ 

 

Ӂ 

 Ԍד
 ֤  ᴕ  ẃ  

 IAEA 2011 SSG-14 

Ὅ ἤ ᾬ

֮

╟ ứׄԓ

⁄ 

5 ׄԓ ׄԓ

ᴷᾼ ἤᵂᾎȲц

  II∂ Пׄԓ

ᴷ☼ ᴷ  

IAEA(2011, ch5) 

 IAEA 2012 SSG-23 

Ὅ ἤ ᾬ

Пׄԓ

ׄԓ ᴷ

ứׄԓ ⁄ 

ἤׄԓ ׄ

ԓ ᴷᾼ ᵂᾎȴ 
IAEA(2012) 

 ICRP 2013 122 

 ҙо Ệ

ᾬ ֮

ᾼ

Ṯ  

֮ Ṯ

 
ICRP( 2013) 

 NEA 2007 6182 

֮

П  ׄԓ

ạ 

֢ ᾼԚ ἤׄԓ

⁄ ᵂᾎ OECD/NEA(2007), 

 NEA 2012 6923 

Ὅ ἤ ᾬ

֮

ׄԓ ᴷѠᾎ 

ἤׄԓ ᴷᾼ

Ѡᾎ ☼  OECD/NEA(2012), 

Ғ

Є 
CNSC 2006 G-320 

Ὅ ἤ ᾬ

П  ׄ

ԓἤ ᴷ 

ᴷᾼ ᵂᾎ

Ὠ  CNSC(2006) 

Ῠ  STUK 2013 YVLD.5 ᾬ  
7 Ὑ ֥ׄԓ

Ḗ 
STUK(2013, ch7) 

 BMUB 2010 - 

Ὅ ἤ

ᾬ

Пׄԓ ứ 

ׄԓ ׄԓ

Ḗ BMUB(2010) 

ẕ SSM 2008 2008:21 

Ḋ

Пׄԓ

ứ 

ׄԓ ᴷֵ  

SSM(2008a) 

ẕ SSM 2008 2008:37 

’ Ϣ

Пӣ

І

ᾬᾎ  

ׄԓ ѐ⇔ 

SSM(2008b) 

Ђ ENSI 2009 G03/e 

֮

╟

ׄԓ

ứ 

7 Ὑ ╟ׄ

ԓἤ 
ENSI(2009, ch7) 

 
SEPA 
and  
NIEA 

2009 - 

Ệ ᾬ

֮

╟ ⁄ 

7 ׄԓ  
SEPA and 
NIEA(2009, ch7) 

רּ  NRC 2008 
10CFR 
63 

в א қ

Ѝ Ὅ ἤ

ᾬ ֮

╟ 

ׄԓ ȳ ᴷ ѐ

⇔ȳ Ϥ῏ׄԓ

ᴷ 
NRC( 2008) 
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ῶ 1-5ȸ Ὅ ἤ ᾬ ׄԓ ᴷ ѐ⇔ ῶ 

 
╟⅔ ∟ 

/  
ׄԓ ᴷ ѐ⇔ ᴕṼ  

ѩᵓ  

Ṽ ᴷ ȸ 

0.1 mSv/yrẞ0.3 mSv/yr 

10-5/yr  

Ṽ ᴷ ȸ 

 ד106

[1][2]  

’ҒᵓṸ 
ᾎ ứȸ 

0.3 mSv 

Ữ ẓ ứ [3]  

Ғ Є 

ᾎ ứȸ 

0.3 mSv/yr  

10-5/yr  

ᾎ ứ ᵶ Є

Ӣᾼ  

[1][2][4]  

М  Ữ ẓ ứ Ữ ẓ ứ [2]  

ᵌ 
ᾎ ứȸ 

0.25 mSv/yr 

Ữ ẓ ứ [1][5]  

Ῠ  
ᾎ ứȸ 

0.1 mSv/yr 

ᾎ ứȸ 

ᴟю Ͼד 

[1][2][6]  

ᾎ  

ᾎ ứȸ 

0.25 mSv/yr (104דвⱢ

ạ ȲП∟ẞ106דⱢ ᴕ

) 

ᾎ ứȸ 

ᴟю106ד 

[1][2]  

 

ᾎ ứȸ 

0.1 mSv/yr 

10-5/yr  

ᾎ ứȸ 

 ד106

[1][2][7]  

֖Ѳᵓ 

ᾎ ứȸ 

0.1 mSv/yr. 

10-5/yr  

Ữ ẓ ứ [1][8]  

ѡӐ 
Ṽ ᴷ ȸ 

0.1 mSv/yrẞ0.3 mSv/yr 

Ṽ ᴷ ȸ 

ᴟю106ד 

[1][2]  

  

Ṽ ᴷ ȸ 

0.1 mSv/yr (Ӕ ) 

1 mSv/yr (Ϣ Ϥ–) 

10-6/yr ( иέ) 

Ữ ẓ ứ [1]  

 
ᾎ ứȸ 

0.1 mSv/yr, 

Ữ ẓ ứ [1]  

♠Ԅᵌ 
ᾎ ứȸ 

0.1 mSv/yr, 

Ữ ẓ ứ [1]  

ᴫ Ѳ 

ᾎ ứȸ 

0.1 mSv/yr 

10-6/yr  

Ữ ẓ ứ [1][2]  
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ῶ 1-5ȸ Ὅ ἤ ᾬ ׄԓ ᴷ ѐ⇔ ῶ( ) 

 
╟⅔ ∟ 

/  
ׄԓ ᴷ ѐ⇔ ᴕṼ  

ẕ 
ᾎ ứȸ 

10-6/yr  
 
 ד106

[9][10]  

Ђ 

ᾎ ứȸ 

0.1 mSv/yr 

10-6/yr  

ᾎ ứȸ 

 ד106
[1][2][11]  

 

ᾎ ứȸ 

0.15 mSv/yr 

10-6/yr  

Ữ ẓ ứ [1][2][12]  

רּ  

ᾎ ứȸ  

 вⱢ0.15 mSv/yrȷד104

 Ɫ1 mSv/yrדᴟ106ד104

ᾎ ứȸ 

 ד106
[1][13]  

 

ᾎ ứȸ 

0.25 mSv/yr 

10-6/yr  

Ữ ẓ ứ [14]  

ẃ ȸ 

[1 ]  OECD/NEA (2007) 
[2 ] EPRI (2010a) 
[3 ] Bulgar ia Government  (2004) 
[4 ] CNSC (2006) 
[5 ] Czech Republ ic  (2002)  
[6 ] STUK (2013) 
[7 ] BMUB (2010) 
[8 ] Hungary Government  (2003)  
[9 ]  SSI  (1998) 
[10]  SSM (2008b)  
[11]  ENSI (2009)  
[12]  SEPA and NIEA (2009) 
[13]  EPRI (2010b) 
[14]ᴩ╜ І ỗ (2013)  
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1.4. ᵫв ▐  

Ӑᶾ ќ ᵫ 1 Ɫ›ṕ ὙȲẔ Ὑֽϯȸ 2 Ɫ

ׄԓ ᴷѠᾎЮ ȲҔ╗ȸׄԓ ᴷᾼ∂ Ѡᾎȳׄԓ ᴷ ȳ

Ṇ ꜜ Ԉ ѐ⇔ П Ὑȴ 3 ⱢSNFD2017 ᴕ Ẃῶ

ϡП ỵ ֮ ПῴỞ Ԉ Ὑȴ 4 Ɫ Ἐ

ПῴỞ ԈȲ SNFD2017 ᴕ ẂῶϚЏ ᴩ ἤ

Ὑȴ 5 Ɫ / ṶԈ / ᵂӣ ( FEPs) ẔӻФ ạ ὙȲFEPs

╓ᾼ ╟ғ ׄԓᾼ֪ ȲҔ╗ ╟ FEPsȴ ӐЁ

FEPs ѻ ᴕ ῀֤ ᴩ Ȳṳ SNFD2017

ᴕ Ẃ ҏFEPs Ȳ ᴩв ᵂӣПӻФиέȴ 6 Ɫ Ṇ

ᾼׄԓғ ȳׄԓғ ╓ цׄԓғ ╓ Ȳѻ צ  ц

П 2 ׄԓғ Ẕ╓ ȴ 7 Ɫ иέȲѻ в Ɫ ᴩׄԓ

ᴷ о›ᾼד ὙȲױⱢSNFD2017 ᴕ ẂῶϮׄ

ԓ ᴷ цה П ἤ Ὑȴ 8 Ɫ ᴕ оȲ ѿ 4

ᴩ  о Ὑȷ Ӣᾬ ȳѬѝ֮ ȳỵӰϩ ȳо ȳ Ḋ

֫ Ḋ ᾬ ᴩ  о Ȳṳѿ ỵ

ⱢẂȲиᵑ Ὑ ṷ ᾼ о ᴷ Ὠȴ 9 ⱢṼ ᴕ

оἬ Пׄԓғ иέ Ȳ ѿ ᴩ ȲҔ╗ѻ

Д ȴ 10 Ɫ ׄԓ ᴷ ה ȲҔ╗  ҷ иέц

иέȲṳ ᴩѻ ϯᾼ Ẃ оиέȴ 11 ⱢД

ד Ẃ оиέȲ и ԓ оȳ ֮ цӑẃ

Ϣ ♄ ᴩ ᵑ Ẃ Ὑȴ 12 Ɫ ẂП ֥иέȲ ҏ

ẃ Ṇ   ׄԓȴ 13 Ɫׄԓ ᴷᾼҠ‒⇔Ȳв Ҕ

╗ȸ ⇔ȳ Л ứἤȳ ה ȳ ȳ ȳ

щ ѩׁשṅȳ ц֝ ▲Ȳѻ 12 ᾼиέ

Ὠ ᴩ ₇’ Ὑȴ ∟Ȳ 14 Ɫ цӑẃ Ȳ ᶾ

ὨȲכ Ӑᶾ ќ ᵫ (3)Б SNFD2017ᾼכ ӭ

Ȳ Б∂Ӵӣ І ׄԓ ᴷᶾ

ϩȴ  
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2.   ׄ ԓ ᴷѠᾎ 

2.1.  

ׄԓ ᴷѻ … Ṇ ғ ᴩиέ ᴷȲѿׁשᵒҠ ᾼᴩ

Ɫ Ȳṳѿ ἤѠᾎȲиέ ╟ᾼ ᵿ ἤȳ цẔד

Ȳ ᵡ ֥ׄԓ Ḗᾼ ᴷ ȴׄԓ ᴷ Ҕᵶ Ṇ

ׄԓғ ⇔ᾼứ иέȳד Л ứἤиέȲѿцЏ

Ḗ ׄԓ ᾼѩ ȴׄԓ ᴷӼ ӣẃᵒứҠ Ὠᾼԉ

ᴶּד ῀ȳ ȳἨиέ ֯ᾼЛ ứȴ  

ׄԓ ᴷ ч╣ ᵿ ἤἨ╥ּד ẃ ᴷ ׄԓȲ Ҕ

╗ȸѝ ṅȳḊשׁ ȳ ⅍иέ Ὠȳщ ѩȳῴḔ ᵿ

▲цӣ І ἤ ȴ ᴷ Ἤ ᾼ ═

Ȳ᾿ẞ ╟Әϵ⅔ ⱢѦȴẔ ṿӣ иέПѠהȲѿ

ᴷ ╟ ᾼ ԓἤȲ ╥ᵡ ֥ ạ ḖȲṳḟứ

ᾼ Ὅ ἤ ȳ ד ӻФᵂӣ ạȲѿцẔ҃

ᵑ ᾃᾼ ȴ  

ׄԓ ᴷПѠᾎ Ởὑ Ҡ Ṇ ғ ׄԓᾼ

FEPsȲ Ӧ֢ FEPsᾼиέȲ▐ Ṇ ὑׄԓ ᴷ ѐ⇔в

ПҠ оȲ ֥Ҡ Ӣᾼ֢ ц ẂȲṳᵓӣ иέ ה

П ֥иέȲ о Ṇ Ҡ Пғ ׄԓ ȴ  

ׄԓ ᴷП Ὠ Ṇ ᵑṆ ᾼׄԓғכ Ȳ╝

ѠᾎМі ׄԓғ ׄԓғ ╓ ἘȲ ֥Џ Ȳѿ ᵑׄ

ԓғ ẃ Ṇ ᾼ ᴩⱢȲṳч ֫ ὑЏ Ȳѿ

’Ẕצ ғ Ȳ Ғ Ṇ ׄԓғ ᾼ‒ї ⇔ȴ  

 

2.2. ׄԓ ᴷ  

╟ғ Ӈ Ṝᾎ ׄԓ ᾼ ḖȲṼ SNFD2009

ᵫᾼῴḔᶾ Ҡᴩἤ ᴷ ȸ ỵ ֥ᵂⱢ ╟ӕỵȲ֪

Ȳױ ᴕ֝ ѿ ỵⱢӕỵП ẕKBS-3 Ἐ (  2-1)цЏ

ạ ׄԓ ᴷ ֽϯȸ  
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(1) Ӧὑ ╟ᴯὑ  ứѹ ᾼ֮ МȲ֪ױȲὍ ἤ

ᾬ Ϣ ц֮ῶᾼ Ȳ ᵛ֮֯ῶϱᾼϢ ῂ ♄

ȲἨ╥  оȲЛ ╟ כ ᾼЛᵓ ȴ 

(2) ╟Ἤ֯Пӕỵ… Ɫ ȲҠ ᵅϢ –Ϥ

П ȴ  

(3) ӣ І Ὅᴯ ᾼỂ צ Џ цщ ᾼׄԓ ȴ 

(4) ᾼѻ ғ ╥ ═ӣ І цẔὍ ἤ ὑ

ᾬ Пвȴ  

(5) ֽὨ  ᾼׄԓғ ҷ Ȳ ᾼװ ғ ⁄╥Ἃ Ὅ ἤ

╟ ҏȴ  

(6) Џ П ṿӣщ Ḋ ȲṿẔ֯ Ṇ МȲ

Ҡѿ ═  ᾼצ ứἤȴ  

(7) ╟ᾼ Ȳ ᵍ ⇔ц Џ

  ứἤ ӢЛᵓᾼ ȴ  

(8)Џ ẓ ἤғ Ȳᵛ Ṇ ׄԓғ П ═ȲЛ

ϢЏἨ╥ ᵗȴ  

  



   

2-3 
 

 

 

 

 2-1ȸKBS-3 ἘṆ  
ȸ М Мѝ (ӦҿᴟҢ) 

Fuel pellet of urarium dioxideȸϡ о ϳ 

Cladding tubeȸ  

Spent nuclear fuelȸӣ І  

BWR assemblyȸBWRаԈ 

Ductile iron insertȸв аԈ 

Copper canisterȸ ᾬ  

Bentonite clayȸ Ё 

Cystalline bedrockȸ ỵ  

Surface portion of final repositoryȸ ֮ῶ ╟ 

Underground portion of final repositoryȸ ֮Ἁ ╟ 
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2.3. Ṇ ꜜ Ԉ 

Ṇ Ҕᵶӣ І ȳ ᾬ ȳ Ḋ ȳ֫ Ḋ ȳ

Ȳѿц Ὼ ╟ᾼ֮ Ӣᾬ ȴ֯∂Ӵׄԓ ᴷѠ

ᾎП›Ȳ ứ Ṇ П ꜜȲSNFD2017 ᵫ Ṇ ꜜ

Ԉ Ὑֽϯȸ  

(1) Ϛ ᴖṕȲ ֮ Ṇ ꜜ Ὑצ ᾼứ Ȳױ и

’═ ἤȲ֯ׄԓ ᴷἬ ӣᾼFEPsМȲ Ẕצ ứ

ꜜ ԈП Ὑȴ  

(2) ֮ῶ ֮ϯ ╟ Ɫפּ 1 km 2Ȳ ᵿ ṅשׁ▲ ᴷ Ӣᾬ

П ȴ ᴖ ὑӢᾬ ḆЄѐ⇔П Ȳ⁄ Ɫҵ Ԉȴ 

(3) ֮ῶẞ ⇔ 1,000 mᾼ֮ Ϸ Ɫ Ṇ ᾼϚ иȲ

ᴖ ᵑ иέ Л֝ᾼṆצӼה ꜜ ԈП ứȴ  

(4) ἤᾼӑẃϢ ♄ Ɫ Ṇ ᾼϚ иȲ ᴖЄѐ

⇔ ᾼӑẃῂ Ṇ ṳ ᾿ ἤȴ  

 

2.4. ѐ⇔ 

ѐ⇔ᾼ∂Ӵ╥ׄԓ ᴷ Ἐϱ ᾼϚ ȲҠꜜứҏׄԓ

ᴷѿц Ṇ ׄԓᾼ ȲẂֽὍ ἤ ҏ

ᾼ ȴ  

 

2.4.1. ׄԓ ᴷᾼ ѐ⇔ 

ὑ Ὅ ἤ ᾬ ᾼ ᴷ ѐ⇔Ҡ ᴕ ῶ  

1-5ȲЄ Ҡ иⱢ 2 ȸỮ ẓ ứἨᴟю 100 Ȳᶺד ӭ›ᾎ

Ữ ẓ П ứȴ  

ӣ І ᾼׄԓ ᴷ ѐ⇔Ȳѻ ╥ắẞӣ

І М ᾼІ ќ ȲҔ╗ ȳ ȳ ȳ ȷᵀ֪ᴞ ꜜ

Ӑṝ Є֯׀ ᾼ Ȳҙо   4.5 Ȳ╝ϱד ṷ ᾼІ

Ӽ ὑщ ᴖ  ὑᴞ֯׀ ꜜȴἬѿȲ и (ֽ ẕ )ᵛ

ӣ І ᾼὍ ◖ἤ ᴟ щ (ᵶІ )￼ ѬӂϚ

ᾼ ȲᵂⱢ ׄԓ ᴷѐ⇔ᾼ֥ ἤȴ  
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Ȳ Ӧ о ᶧȲ щ МἬᵶᾼ 0.72% 

U-235 ẞ3%ᴟ5%∟Ȳԛ ϡכ о ϳȴ 1 tonne І

פּ Ӧ 8 tonnesщ ᴖכȲ Мּפ Ӣ 1.3 TBqẓ ҙ

ᾼ ѽ ȴ 1 tonneӣ І ᴞч ҏ∟Ȳ ♄

⇔ Ϥ П … ᴩ Ȳṳᴕ 1.3 TBqẓ ҙ

ᾼ ѽ Ȳּ֯פ 100 Ҡ∟ד 8 tonnesщ цẔІ П

Ὅ ◖ἤד Ȳֽ  2-2Ἤӱȴ╝ ◕Ϸ Ȳ ׄԓ

ᴷ ѐ⇔ ứⱢ 100 Ȳד ѿ ׄԓ ᴷᶾ ȴ  

ѿϱ Ȳᴕ Ὅ ἤ ᾬ П

ӣ І ᾼὍ ἤ ׄԓ ȲӐᶾ ќ ᵫ ׄԓ ᴷи

έᾼ ѐ⇔ ứⱢ 100 ȴד  

 

2.4.2. Ṇ оП ѐ⇔ 

Ӧὑׄԓ ᴷП ѐ⇔  100 ӇצȲױȲ֪ד

Ṇ вȲ֢Ṇ а ᾼғכ о ᴩ ȲҔ╗ȸ  

(1) ᴕ ӣ І ПὍ ἤ ֯ 100 ד ᾼ о ᶮȴ  

(2) ӣ І П Ṇ П иӁ ȴ  

(3) ֮ ᾼ  ứἤȲҔᵶὰ ᾼכ ȴ  

(4) 100 ד Ἤ Ӣᾼ Ȳֽӕỵᾼϩ ȳѬѝц֮ϯ

Ѭо ἤ ȴ  

(5) Ӣ Ṇ ᾼᴞ ᶮȴ  

(6) Ϣ ῂ ♄ ᶮȴ  

(7) Ḋ ֫ Ḋ ὑЏ Мᾼ ế ᶮȴ  

(8) ╟⅔ ∟Ȳ ᾬ ắ ᾼҠ ᶮȴ  
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 2-2ȸӣ І Ὅ ◖ἤ П о 
ẃ ȸSKB(2011 , P63) 
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2.5. ׄԓ ᴷѠᾎḔ  

Ӑ ᶾ ќ ᵫ ṿ ӣ ᾼ ׄ ԓ ᴷ Ѡ ᾎ … ᴕ ẕ SKB

SR-Site ᾼ 11Ḕ (SKB, 2011, p24)Ȳṳ┬ᶺ ӭ›ПᾭᾓȲ Ẕ

ׄԓ ᴷѠᾎḔ Ɫֽ  2-3ἬӱП ȴ Ԓ FEPs

ᾼ∂ (Ḕ 1)Ȳ ҏᶺ Ṇ ᴕ ᾼFEPsȲ ᴩ

Ṇ ῴỞᾭ Ȳѿ ứ Ṇ ᾼ ꜜ Ԉ (Ḕ 2)ȷ֝

ҵ Ԉѿ Ẕ Ṇ П ȲҔ╗ ד ȳ

Є ֮ ♄ ӑẃϢ ♄ (Ḕ 3)ȷ БḟứᾼFEPsȲ ᴩӻ

Фᵂӣ ạП иέ ṅȲשׁה Ҕ╗ӣ І ȳ ᾬ

ȳ Ḋ ֫ Ḋ ц֮ (Ḕ 4)ȷṼ Џ ֮

ᾼҠ о ᾓȲ∂Ӵ ἘПׄԓғ Ȳṳ ứ Ṇ

ᵑṆ Пׄԓғ ╓ ц (Ḕ 5)ȴ  

ὑׄԓ ᴷ оиέМȲ ֮ ▲ Џ Пד

(Ḕ 6)Ȳṳὑׄԓ ᴷᾼ ѐ⇔ϯȲ Ṇ П ᴕ

о (Ḕ 7)ȷ ֥ϱ Ḕ 3ᴟḔ 7ᾼכὨȲ ѻ Д

Ȳṳ֯ѻ ϯ ứ Ӑ ẂȲ֝ ᴕ Л֝ о ᾓᴖ ֥Ϛ

Ṇԝ Ẃ  (Ḕ 8)ȷ ׄԓ ᴷ ה ֢ Ẃᾼ

(Ḕ 9)ȴױҵȲ Ӣ ᵅᵀҠ Д Ṇ ᾼ

ҵ ԈȲ֪֯ϱ ѻ иέМṳӑᴕ Ȳֽ ԓ оȳ

֮ ȳӑẃϢ ♄ Ȳ╝֯Ḕ 10 ᴩД П Ẃиέȷ

∟Ȳ иέѻ П֢ Ẃ Ὠᴖ ẞׄԓ ᴷ (Ḕ

11)Ȳד Ҡ֫ ᴟЏ Ȳ ֮ױֽ Ȳᶙכ

֮ Џ ᾼ ṾҠᴩᶾ ȴׄԓ ᴷ 11Ḕ ᾼ ᵑ

ᵂᾎȲ ὙὑѿϯЊ в ȴ  

 

2.5.1. Ḕ 1ȸFEPs  

ׄԓ ᴷᾼ 1Ḕ Ȳ… Ṇ ᾼFEPsȲFEPsѻ иⱢȸ

ῴỞᾭ ȳҵ Ԉцв ᵂӣ 3 ᵑȲ ԝ и ȲᵂⱢ

∟ ᴷḔ ᾼṼ ȴӐᶾ ќ ᵫ 5.1 Ὑֽᴶ∂
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FEPs Ȳѿц ֥ SNFD2017 ᴕ Ẃ ᴩ ỵ

FEPs П ȴ  

 

2.5.2. Ḕ 2ȸῴỞᾭ ᾼ  

ῴỞᾭ ᾼ Ȳ ᵿП֮ Ἐ ה ἘПЏ

ȲҔ╗ ᵿ֮ ᾼиέȲѿц ȳ∂ Џ ῴ

Ở Ԉȴ ɦῶϚȸSNFD2017 ᴕ Ẃ״ᾎ Ḗц ἘɧȲ

Ṇ в֢аԈПῴỞᾭ ᴩ ὙȲҔᵶȸ ᾬ Ӑ

Ḗ ╟ ȴ֝ Ȳ∂Ӵɦῶϡȸ SNFD2017 ᴕ Ẃ״

֮ Ἐ цה ἤ ɧȲӣѿ ᴕ ẂП֮ Ԉ ἤ ῴ

Ởᾭ ȴɧ  

 

2.5.3. Ḕ 3ȸҵ Ԉᾼ  

Ҡ Ṇ ᾼҵ ԈȲҠиⱢϯԝ 3 ᵑȸ  

( ד (1 ȴ  

( 2) Є ᾼ֮ ♄ ȴ  

( 3) ӑẃϢ ♄ ( Future Human Action, FHA)ȴ  

 

֯ ד Ѡ Ȳѻ ᴕ ḕ 12 ד ᾼԜᾈװ1

Ṇ ᾼ Ȳ в ὑ 5.2 ὙȲṳ֯ 8.2 М

ȴЄ ᾼ֮ ♄ Ѡ ȲӦὑ ᴯὑ ṸЄ ὰ

√ ὰ ӻꜜП ыӂ◦֮ ϱȲὰ ᾼЄכ ֮ ᵂ

ӣȲ֯ ᾬ МϚẆᴕ Ȳד в Ҡ ᴕSNFD2017ʒ ќ

ᵫ (2)ȴ  

ӑẃϢ ♄ Ṇ П Ȳ⁄ᴕ Ϣ Ҡ ᾿ –Ϥ

╟Ȳ и ὑ 11 ПFHA Ẃ ᴩ Ӵиέȴ  

 

2.5.4. Ḕ 4ȸв ᵂӣᾼӻФиέ 

Ɫ ’ Ṇ ὑ 100 ד оᾼׄԓғ Ȳ ᴩв ᵂӣ

цП ᾼӻФиέ╥ Ḕ ПϚȲв ᵂӣậᴞὑḔ 1Ἤ ᾼ
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FEPsȷṼ דּ ṅשׁ иέה ὨҠ Ṇ ֯ ᴕ оᾼӻ

Ф ἤȴӐᶾ ќ ᵫ 5.3 Ὑв ᵂӣᾼӻФиέȲṳ

ὑ 8 М   оϯᾼ ȴ  

 

2.5.5. Ḕ 5ȸׄԓғ ׄԓғ ╓  

ׄԓғ Ҡ ╥ѿ о ἘȲ иέ ᵑṆ а֯ Ṇ

П оᴩⱢȲҠ֫ ὑЏ ѿ ’Ẕצ ғ Ȳ Ғ

Ṇ ׄԓғ ᾼ‒їȴ  

ẁѻ ׄԓғ ╥   (containment)Ȳѿ ═ӣ І

цẔὍ ἤ ὑ֯׀ ᾬ ПвȷϚӎ  ғ ҷ ⁄

װ ׄԓғ ȲѿἋ Ὅ ἤ ╟ ҏП

(r etardation)ғ ȴⱢ ᴷ Ṇ оПׄԓғ Ȳ ứׄ

ԓғ ╓ ᵂⱢ о╓ ȲֽὨ Ṇ ֯█ ᾎ Ṝ о

╓ Ȳ ғ Ḇ ṅȴ∂Ӵׄԓғשׁ ц о╓ Ȳ╥

SNFD2017 ᵫ֯ׄԓ ᴷᶾ ϱᾼ Ḕ Ȳד Ὑṓ

Ӑᶾ ќ ᵫ 6 ȴ  

 

2.5.6. Ḕ 6ȸ  

Ḕױ Ϟ Ὅ ἤ ᾬ ἤȳ֮ ▲ Џ

⁄ Ȳ Ϥ Ṇ ד оиέ ₤ц ȴה и

έ ц о ₤Ἤ ӣᾼ Ȳ ẓҠ ἤцҠ֫ ἤȴ

SNFD2017 ᵫП Ӑ ẂἬ ӣᾼ Ȳ ὑ 7 ȴ  

 

2.5.7. Ḕ 7ȸ ᴕ о 

ϱ Ḕ 1ᴟḔ 4ȲБ Ṇ ᾼῴỞᾭ ȳҵ Ԉȳв

ᵂӣ ӻФиέ ȲױḔ Пӭ … Ḕ 6П Ȳ о

Ṇ ֯ ѐ⇔Мᾼ о ȴ ᴕ о ϠᵂⱢḔ

8иέѻ П Ṽ ҵȲӼᴕ о ᾓȳ циέ

Лה ứἤȲẃ ứד П ẂȴSNFD2017 ᵫѿ ỵ

Ɫ ᴕ ẂȲὑ 8 Ṇ П ᴕ оȴ  



   

2-10 
 

 

 

2.5.8. Ḕ 8ȸ Ẃ ứ 

Ṽ иέ Ṇ ӑẃ оП ȲҠ ∂ Ȳṳ

ứϚṆԝẓ҅ῶἤᾼ Ẃȴ ứПṼ … ὑḔ 5ᾼ  

ׄԓғ Ȳ ᴕ о ѿ ẓ Пׄԓғ ȴ Ẃᾼ

ứҔ╗Ṽ צ Ԉ ֥ ∂ Ӑ ẂȲѿц Ӑ ẂМ

ӑ ẞᾼЛ ứἤ Ẃ Ɫ ẂȲѿ Ӑ Ẃ ὨᵂⱢ Ȳ

Ҡ Ṇ ᾼׄԓЛ ứἤȲ иέȲҠ֥ Ṇ

Ӗ ᾼ ȴӐᶾ ќ ᵫ 9 Ὑ ứѠᾎȴ  

 

2.5.9. Ḕ 9ȸѻ оиέ 

оиέҠиⱢ Ṇ ᾼ  ׄԓȲѿц

2 ◕ȲṼ ∂ Ȳ ᾼFEPsȲ ׄԓ ᴷ ה

ᴩ оиέȲֽϯԝἬ ȸ  

( 1) Ṇ  ׄԓиέ  

Ṇ  ׄԓиέȲѻ ╥ Ṇ ֯ ᴕ оϯҠ

ҷ ᾼׄԓғ Ȳṳ ѿứἤἨứ иέ П ἤȲ

о ᴷ  ҷ П ⇔ȴ  

( 2) иέ  

иέᾼ 2 ◕⁄╥֯ ᾬ  ҷ ∟Ȳ

ҏȳ ц Ȳӭᾼ╥ ᴷ Ṇ ᾼ ғ о

ȴ  

 

Ӑᶾ ќ ᵫ 10 Ὑ оиέѠᾎ Ȳѿц

SNFD2017 ᴕ ẂП Ẃȴ  

 

2.5.10. Ḕ 10ȸД оиέ 

Ḕױ Ҕᵶ ҠҒ ׄԓ ᴷ ᾼиέȲӣѿ ᵗ ѻ

ᾼׄԓἤȲᵂⱢѩ Ṽ ȲẂֽ ԓ о Ẃȳ ֮
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ẂцӑẃϢ ♄ ȲӐᶾ ќ ᵫ 11 ᵛѿSNFD2017 ᴕ

ẂȲ Ὑϱ 3 Д ẂПиέѠᾎц Ẃȴ  

 

2.5.11. Ḕ 11ȸ ֥иέ 

… ֥ϱ ֢ иέ ẞᾼ Ὠ ᾎ ᵂѩ ȷṳѹ

╟ᾼЏ ҏ֫ Ȳѿц ∟ Ϥׁשṅᾼ

иȴ  
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 2-3ȸׄԓ ᴷѠᾎḔ  
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2.6. Ѡᾎ 

Ѡᾎ …ṅȲשׁ ϯԝḔ ȸ  

(1) έ  

Ϛ ᴖṕȲ ᾼֵ ╥ Ṇ ӑẃᾼ о ד ȲṼ

ׄԓ ᴷѠᾎ Ȳ Ṇ ᴕ оПиέȲҠ ứ ẓ҅

ῶἤП о ᶮᵂⱢѻ цד Ӑ Ẃ ẂȲ ӣ

ׄԓ ᴷ ה иέ֢ ẂМᾼὍ ἤᾬ ҏ

ạȲѿц Ӣᾬ ᾼכ П Ȳ ∟

֥иέȲ ᴕ ȳ ȳה Л ứἤȲ Ṇ

ׄԓ ᾼ ȴ  

( 2)  

Ӧὑ ╟ Ể Пứ ЛὔꜜứȲSNFD2017

ᵫἬ ᾼׄԓ ᴷѠᾎ Ȳ…Ṽ иέӢ♄ ц ἤȲ

ᴕ ֢ ҏȳ ẔὑӢᾬ Ȳ ậ

כ Є П ҏ цẔד Ȳ ⱢẔ

Пׄԓ ȴӑẃᶾ ⁄ Ϥ Пᴕ

Ȳ ᾼ֥ ἤ ᴷȴ  

( 3) ѐ⇔  

SNFD2017 ᵫ ᾼ ѐ⇔ ứⱢ 100 ȴד  

 

Ӑᶾ ќ ᵫ ֢ П Ẃ ᴷ ὨȲ ӣ ICRP-60

ṆἬ ҏ (ᴕ ײ )П … ȲẔ Ɫ

0.073 Sv-1  (ICRP, 1990, p22)Ȳ ᴩ П ֥ иέȴ  

 

2.7. ₇ ’   

IAEA SSG-14 5 ׄԓ ׄԓ ᴷП 5.3 ȸɦ ὑ₇

’ ᴖṕȲҠ ἤ╥ ᾼȷ ᵑ╥ Ḃ ȳ ᶧȳ ȳה

ȳἨ ȲҠṿ ạ ȳ Ӵ ▲῏ Ẕ҃ϢȲ

ᾼ ⇔ ᾼ₇ ȴɧ ( IAEA, 2011, p19)ϭ IAEA SSG-23ὑ

4.60 Ὑȸɦ Ṇ ẁ ӣὑ ╟ Ἤצ ◕ц
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Ἤׄצԓד ♄ ᾼ₇ ’ ɧ ( IAEA, 2012, p34)ȷὑ 5.49

Ὑȸɦ ’Ἤṿӣᾼ ẓצ йᾼ₇ ’ ₇ ╟ɧ

(IAEA, 2012, p56)ȷὑ 7.16 ὙȸɦἬ Ҡ ἤ ╓ ѹᶙ

ᾼἬᵂ ḟ נּ Ȳѿц֯ Мה ẞ Ὠᾼ

ɧ(IAEA, 2012, p98)ȴ נּ Ҕ╗ᴶ ᴶϢᵂҏЛ֝ḟứ

ᾼ ȳ ṷḟứ ֽᴶ ᴩȳṪϚ ᾪӐᾼ Џẓה

ṿӣȲѿц ẃ Ɫᴶȴ֪ױȲҠ ἤ ╓ ₇װ

’ ȲҠṿ ạ ἨẔ҃ᶾ ▲῏Ȳ ׄԓ ᴷѝԈМ

иἨԓ ׄԓ ᴷ Ὠȴᴖ Ӧצ Ṇ▐ ᾼѝԈᵧ Ȳׄԓ

ҠЄЄ ὡҠ ἤȴ  

ѷꜜѻ ậѿϯ ╟Ȳѿ ֮ ╟

Пׄԓ ₇ ȸ  

(1) ∂Ӵׁשṅ П₇ ’ ȴ  

(2) ὑ Џẓᾼ‒їȸЛ ṿӣ о Ἠ ứӭᾼ

Ȳᶁ ֥ ᾼ₇ ’ ȴ ᴩ

(calibration) ȳ (verification) (validation) ȴ  

(3) ẓ₇צ ’ ᾼ ᵿ ▲цׁש ȴ  

(4) ẓ₇צ ’ ᾼ ᴩЏ Ḗȴ  

(5) ὙṆ ᶾ  ᾼכ ԓἤȲ צ Ṽ Ȳ ṳ Ὑ

╟ᶾ  ᾼכ ԓἤȷẓ  ׄԓ ἤᾼЏ Ȳ

Ҡ ӣᾼ╠צ Ȳ⁄Ẕ ȳ∂ цғ ἤ ᴩ Ȳ

צ ֥ ᴩᶾ Ѭ П₇ ’ ȴ  

(6) Ἤצ ♄иέה ᶁצ ᾼ₇ ’ ȲҔᵶ Ḇᾼ

ȴ  
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3.   ỵ ӕỵПῴỞ Ԉ 

ӣ І ╟ ᾼ Ԉ ẓ (OECD, 

2003, p189)ȸ(1)  ᾼ֮ ứἤȷ(2)֥ ᾼᾬ ȳо ц

ἤȷ (3)ЛᵓἨ ᾼ Ԉ ю ֻȷ (4) ▲ᶾ ᾼҠᴩἤȷ (5)Ҡ

ἤ ԈȴSNFD2009 ᵫ (ү еҨȲ2010Ȳp2-337)╓ҏȲ

в ֯ᾼ ӕỵҔ╗ῧ ỵȳᾇỵцМӢ҅ ỵ ȲẔМȲ ֥

ѩ ᶺ ֢ ֯ ӕỵ  ứἤ (ῶ  3-1)Ȳѿᾇỵᶮ҅דכ

ȳ֮ Л ứ Ԉ ֵȲ֪ױȲӑẃ ▲ᶾ ᾼ╚ Ϸ Єȷד

ПϯȲᴫ цӐ ὧ ῧ ỵᶁצϾ ѿϱἨᴟюᴍד  ᾼד

ứ ϩȲ ẓҠ ▲ἤ Ҡ ἤȲ∂ Ɫᶺכ ֯ ӕỵ

ᾼ ▲ ȴ  

ᶺ ӣ І   2 ◕Џᵂ Ȳ╓ҏ

ỵ Ɫ ẓ ▲ ᾼ֮ ПϚȲ ▲Џᵂ ὑ ỵ

ὧҙ ᾼ ỵ֮ (я Ȳ1991Ȳp1-1)ȴױҵȲSNFD2009

ᵫ (ү еҨȲ2010Ȳp5-1)╓ҏȲ ỵẓ Ͼ  ѿϱד

ứἤҵȲӐ ὧ ỵ ϷҠ ᴯὑד ֮ ứᾼ ȷ

ҟ ṅשȲׁד ֯ ỵ ᾼ֮ ▲ᶾ Ȳ

ṳ ֵ ֮ ד ֮ ἤ Ȳ ֥∂ӴSNFD2017 ᴕ Ẃ

Ἤ Ȳ╝Ӑ в ֯ ỵ ȴ  

ѿ ϯ 1.2 Ἤ П SNFD2017 ᴕ Ẃ ῶ ϡ ( ֽ ῶ  

1-2)Ȳ ᴩѻ Ю ȲҔ╗ Ӑ Ԉȳ֮ аȳѬϩ ἤȳ

ȳϩ ἤȳ ἤȳо ἤȳ ᾬ ȳכ ( pH

) о ᴯ ( Eh ) ȳо ч Ѡ ц֮ϯѬה כ ᾭ

Ȳиᵑ Ὑ֢ Пв ȳ ᴩ ᴕ ц ҉ Ὑ Ȳѿṿ

῏Ḇ ϚḔ SNFD2017 ᴕ ẂῶϡПв ȴẔМ Ӑ Ԉ

ד Ҡ ᴕϯῶ  3-2ᴟῶ  3-6Пד ὙȲ ᾬ ԝὑכ

SNFD2017 ᴕ ẂῶϡҿϯѠПɦ ᾬד ɧכ ȷ ( pH

) ц о ᴯ (Eh ) и ᵑ Ɫ 6.99<pH<9.75 ц -0.45 

volts<Eh< -0.17 voltsȷо ч Ѡ ԝὑSNFD2017ה ᴕ Ẃῶϡ
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ҢѠПɦч ɧ ȷ֮ϯѬц֮ῶѬ ԝὑSNFD2017כ ᴕ Ẃ

ῶϡҢϯѠ ȴ
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ῶ 3-1ȸ 3 ֯ ӕỵП  ứἤ ᴷ ὨϚ ῶ 

֯ ӕỵ 
ῧ ỵ ᾇỵ МӢ҅ ỵ 

ᴫ  ὧ  ᴫ  ᴟ ᴫ  

ỵἤ ῧ ỵ/ῧ ѱ ỵ ῧ ỵ/ῧ ѱ ỵ ᾇỵ ѭЍỵ/ḛ ỵ 

ᶮ100 ҅דכ Maᴟ140 Ma 80 Maᴟ90 Ma 1 Maᴟ2 Ma >66 Ma 

֮ 

 

ứ

ἤ 

Ͼ  ⇔ѐד
13 Ma 
( Ỵ) 

10 Ma 
( ) 

Ἠ Ỵ 
10 Ma 
( Ỵ) 

ᴍ ѐ⇔ Њ֮ד  

6.5 Maᴟ3.5 Ma 

(ᶶ Ὃс Ѝ) 

6.5 Maᴟ3.5 Ma 

(ᶶ ḛ ) 

ȸ Њ֮  

ᴫ ȸᶶ ḛ  
3.5 Maᴟ1.5 Ma 

(Ὃс ) 

3.5 Maᴟ0.5 Ma 

(ḛ ) 

1.5 Ma 
(Ὃсḛ ЛὙ ) 

0.5 Ma 
(ᶶ с) 

ѐ⇔ Њ֮ד  Ὃсḛ ЛὙ  ᶶ ὋсἨḛ  
ȸ Њ֮  

ᴫ ȸᶶ ḛ  

Є֮  

ὰ в  ὰ  ὰ ꜜ ὰ в  

 и ȷ и    

ᶮ›  ᶮ  ᶮ›  ᶮ›  

֮ ♄  ֮ ד ׄ  
֮ ( и֮ Ɫ֮ ד

ׄ ) 
֮  ֮ ד ׄ  

♄   ∕ ▲ ♄   

ӂ /  

ד) Э ӂ -120 mᴟ

+10 m о) 

ӂ ϱс ȷ 

ӂ ϯ  ֮ 

ӂ ϱс ֮ȷ 

ӂ ϯ  ֮ 

ӂ ϱс ȷ 

ӂ ϯ  ֮ 

ӂ ϱс Ἠ ȷ 

ӂ ϯ  ֮ 

ẃ ȸ Ḃᴞү еҨ(2010, c2p338)ȴ 
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ῶ 3-2ȸ Ӑ Ԉ 

Temperature  
@ water table (ᴈ) 

23.5 Thermal Gradient 
(ᴈ/100 m)  

1.7 Ave. Rainfall rate 
(mm/yr)  

1080 Up-lifting Rate 
(mm/yr)  

0.1 
23.4 to 23.9 1.5 to 1.8 650 to 1650  

TR2012-0290-ac2p43 TR2012-0290-ac2p43 TR2009-0270-c3p11 TR2015-0324-c3p382 

Pressure 
@surface(Pa) 

1.01 e+05   Infiltration rate 
(mm/yr)  

35 Sea-level 
variations w.r.t. 
the current level 
(m) in next Ma 

ì120 to +10 

-  -80 to 190 ì130 to +10 
assumption  TR2009-0270-c3p11 TR2015-0324-c3p406 

ẃ ȸЏׁש (2015Ȳp2-3-p2-4)  

(1)ȸḕϚ 3ԝצ ȸ 1ԝⱢױ П∂ ȷ 2ԝⱢױ ПиӁ ȷ 3ԝⱢױ П ᴕѝ ȴ 

(2)ȸɦ-ɧῶӱ ד ȴ 

(3)ȸ∟ ṿӣ ᴩ֮ϯѬ☼иέȴ 

 

ῶ 3-3ȸỵ ҅ ȳ /цṛ֣כ Ṕ 

Unit ID R0 R1 R2 R3 F1 F2 D1 to D10 
Regolith Granit ic 

gneiss+ Migmatite 
(TaiWuShan rock 

mass) 

Granit ic gneiss 
(TaiWuShan rock 

mass) 

Granit ic 
gneiss+ Migmatite 
(transition zone)  

TaiWuShan fault TaiWuShan 
fault-branch 

Dolerit ic dike 
swarm 

Strike/dip  thickness 70 m - - - N64E/70N 
(width=200m)  

N80W/50S 
(width=20m)  

N30E/80N 
(100m per 1000m) 

5 to 90 m - - - >150m  8 to 15m - 
TR2009-0270-c4p1 - - - TR2005-0219-c4p26 TR2007-0247-c4p22 TR2012-0290-c4p8 

ẃ ȸЏׁש (2015Ȳp2-4) 

(1)ȸṛ֣/ Ṕ3צԝ ȸ 1ԝⱢױỵ Пṛ֣/ Ṕц ⇔∂ ȷ 2ԝⱢױỵ П⁴⇔ ȷ 3ԝⱢױ П ᴕѝ ȴ 

(2)ȸɦ-ɧῶӱ ד ȴ 
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ῶ 3-4ȸỵ Ѭϩ ἤ 

Unit ID R0 R1 R2 R3 F1 F2 D1 to D10 
Hydraulic 
conductivity 
(m/s)  

ρȢπ ρπ ρȢπ ρπ  ρȢπ ρπ  ρȢπ ρπ  υȢπ ρπ υȢπ ρπ ρȢπ ρπ  

υȢπ ρπ to 
ρȢπ ρπ 

τȢρ ρπ  to ρȢπ
ρπ 

τȢρ ρπ  to ρȢπ
ρπ 

τȢρ ρπ  to ρȢπ
ρπ 

σȢπ ρπ to ρȢπ
ρπ 

σȢπ ρπ to ρȢπ
ρπ 

τȢρ ρπ  to  
ρȢπ ρπ 

TR2009-0270-c4p1 TR2007-0248-c3p15; 
TR2013-0320-c3p33 

TR2007-0248-c3p15; 
TR2013-0320-c3p33 

TR2007-0248-c3p15; 
TR2013-0320-c3p33 

TR2012-0290-ac3P45 TR2012-0290-ac3P45 TR2007-0248-c3p15; 
TR2013-0320-c3p33 

Upscaling of 
Hydraulic 
conductivity 
(m/s)  

Hydraulic conductivity of fracture (m/s): upscaling from ἕἵ ╛□  to ἕἽ╛◊ȷ╛◊  ἵ Ἴἷ  ἵ 

╛▫▌ ╚◊ Ȣ ╛▫▌ ╚□ Ȣ ╛▫▌ ╛◊ ╛□ϳ  

TR2006-0243-c4p55 

Effective 
Porosity (%) 

- - - - 0.01 0.015 - 

- - - - 0.01 0.007 to 0.015 - 

- - - - TR2009-0267-c5p12 TR2009-0267-c4p6 - 

Effective 
velocity 
(ά ίϳ) 

- - - - ςȢπ ρπ ρȢσ ρπ - 

- - - - ςȢπ ρπ or ςȢπ
ρπ 

ρȢσ ρπ to ςȢω
ρπ 

- 

- - - - TR2009-0267-c5p12 TR2009-0267c4p6 - 

Mechanic 
Dispersion 
Coefficient 
(ά ίϳ) 

- - - - ςȢπ ρπ ρȢπ ρπ - 

- - - - ςȢπ ρπ or ςȢπ
ρπ 

ςȢω ρπ to 1.0
ρπ 

- 

- - - - TR2009-0267-c5p12 TR2009-0267-c4p6 - 

Hydraulic 
Dispersivity 
(m) 

- - - - 100 75 - 

- - - - 100 0.1 to 75 - 

- - - - TR2009-0267-c5p12 TR2009-0267-c4p6 - 

Peclet 
number, Pe, 
(*)  

- - - - 10 8 - 

- - - - 10 8 to 3150 - 

- - - - TR2009-0267-c5p12 TR2009-0267-c4p6 - 

Tortuosity 
(Travel 
Length/distan
ce)  

- - - - 6 35 - 

- - - - 3.2 or 6 1.2 to 35 - 

- - - - TR2009-0267-c5p12 TR2009-0267-c4p6 - 

ẃ ȸЏׁש (2015Ȳp2-4-p2-5) 

(1)ȸḕϚ 3ԝצ ȸ 1ԝⱢױ П∂ ȷ 2ԝⱢױ ПиӁ ȷ 3ԝⱢױ П ᴕѝ ȴ 

(2)ȸɦ-ɧῶӱ ד ȴ  
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ῶ 3-5ȸ  

Fracture Domain FDMA FDMB 
Elevation (height, m) < 70 m Elevation (height, m) > 70 m 

Fracture clusters 
(Pole_Trend, 
Pole_Plunge) 

Cluster 1 = (198, 18), Fish distribution (—ȟ‖ ρψ), ὖ ȟ =26%  Cluster 1 = (65, 17) , Fish distribution (—ȟ‖ ςπ),  ὖ ȟ =15%  

Cluster 2 = (155, 4), Fish distribution (—ȟ‖ ρυ), ὖ ȟ =24%  Cluster 2 = (344, 38) , Fish distribution (—ȟ‖ ρψ), ὖ ȟ =24%  

Cluster 3 = (264, 23), Fish distribution (—ȟ‖ ρφ), ὖ ȟ =18%  Cluster 3 = (281, 29) , Fish distribution (—ȟ‖ ρφ), ὖ ȟ =30%  

Cluster 4 = (98, 81), Fish distribution (—ȟ‖ ρρ), ὖ ȟ =32%  Cluster 4 = (174, 22) , Fish distribution (—ȟ‖ ρχ), ὖ ȟ =10%  

 Cluster 5 = (175, 75) , Fish distribution (—ȟ‖ ρω), ὖ ȟ =21%  

Fisher distribution Ὢ—ȟ ‖ Ƞ  

— ÔÈÅ ÁÎÇÕÌÁÒ ÄÉÓÐÌÁÃÅÍÅÎÔ ÆÏÒÍ ÔÈÅ ÍÅÁÎ ÐÏÌÅ ÖÅÃÔÏÒ  

ʆ Á ÃÏÎÃÅÎÔÒÁÔÉÏÎ ÐÁÒÁÍÅÔÅÒ ÏÆ  &ÉÓÈÅÒ ÄÉÓÔÒÉÂÕÔÉÏÎ 
Fracture intensity ὖ ςȢτ ὖ πȢσ 

ὖ Area of fractures per unit volume of rock mass (volumetric intensity, Í ) 
Fracture size Power law : Ὧ ςȢφȟὶ πȢρ άȟὶ τȢυ άȟὶ υφτ ά Power law : Ὧ ςȢφȟὶ πȢρ άȟὶ τȢυ άȟὶ υφτ ά 

ὖ Ὑ ὶ , ὖ ὶ ȟὶ ὖ ὶȟЊ  

Ὑ is the fracture radius 
ὶ is the minimum radius value 
ὶ is any fracture radius between ὶ and Њ 
Ὧ is the ÅØÐÏÎÅÎÔ ÏÆ ÆÒÁÃÔÁÌ ÄÉÍÅÎÓÉÏÎȟ ÏÒ ÔÈÅ ȰÆÒÁÃÔÕÒÅ ÒÁÄÉÕÓ ÓÃÁÌÉÎÇ ÅØÐÏÎÅÎÔȱ La Pointe, 2002, p381). 
ὖ Ὑ ὶ is the probability that a circular-shape fracture with a radius greater than or equal to ὶ 
ὖ ὶ ȟὶ  is the volumetric fracture intensity corrected with determined fracture radius between ὶ  and ὶ  

Fracture location Stationary random (Poisson) process Stationary random (Poisson) process 
Fracture Transmissivity 
(Ὕȟά ίϳ) 

Ὕ ρȢυρρπ ὒȢ ; ὒ “ὶ  Ὕ σȢωψρπ ὒȢ ; ὒ “ὶ  

Fracture Aperture 
(Ὡȟά) 

Ὡ πȢυЍὝ Ὡ πȢυЍὝ 

Source SNFD-SKBI-PL2015-1023; Vidstrand et al., 2010, p107 SNFD-SKBI-PL2015-1023; Vidstrand et al., 2010, p106 

ẃ Џׁש (2015Ȳp2-5) 
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ῶ 3-6ȸỵ цϩ ἤ 

Unit ID R0 R1 R2 R3 F1 F2 D1 to D10 
Wet heat conductivity 
(ὡ άϽὑϳ  

2.0 3.0 3.0 3.0 2.0 2.0 3.0 
- 2.3 to 3.0 2.3 to 3.0 2.3 to 3.0 - - 2.3 to 3.0 

assumption TR2010-0275-c4p7 TR2010-0275-c4p7 TR2010-0275-c4p7 assumption assumption TR2010-0275-c4p7 

Specific heat 
(ὐ ὯὫϽὑϳ ) 

800 800 800 800 800 800 800 
- 730 to 903 730 to 903 730 to 903 - - 730 to 903 

assumption TR2010-0275-c4p7 TR2010-0275-c4p7 TR2010-0275-c4p7 assumption assumption TR2010-0275-c4p7 

Thermal expansion 
coefficient (1/ K) 

8.0e-06 8.0e-06 8.0e-06 8.0e-06 8.0e-06 8.0e-06 8.0e-06 
- - - - - - - 

assumption assumption assumption assumption assumption assumption assumption 

Dry density (ὯὫάϳ ) 2000 2750 2630 2650 2600 2600 2750 
- 2730 to 2770 2610 to 2660 2600 to 2750 - - 2740 or 2750 

assumption TR2005-0219-c4p66 TR2005-0219-c4p66 TR2003-0199-c2p7 assumption assumption TR2003-0199-c2p11 

Specific gravity - 2.77 2.65 2.66 - - 2.76 
- 2.75 to 2.79 2.63 to 2.68 2.62 to 2.76 - - 2.76 or 2.76 
- TR2005-0219-c4p66 TR2005-0219-c4p66 TR2003-0199-c2p7 - - TR2003-0199-c2p11 

Saturated density 
(ὯὫάϳ ) 

- 2760 2640 2650 - - 2750 
- 2740 to 2780 2620 to 2670 2610 to 2750 - - 2750 or 2750 
- TR2005-0219-c4p66 TR2005-0219-c4p66 SNFD-ITRI-MM2015-1202 - - SNFD-ITRI-MM2015-1202 

Porosity (%) - 0.53 0.54 0.72 - - 0.68 
- 0.34 to 0.77 0.38 to 0.65 0.60 to 0.87 - - 0.60 or 0.77 
- TR2005-0219-c4p66 TR2005-0219-c4p67 TR2003-0199-c2p7 - - TR2003-0199-c2p11 

Water adsorption (%)  - 0.19 0.21 0.27 - - 0.25 
- 0.12 to 0.28 0.14 to 0.25 0.22 to 0.33 - - 0.22 or 0.28 
- TR2005-0219-c4p66 TR2005-0219-c4p67 TR2003-0199-c2p7 - - TR2003-0199-c2p11 

Uniaxial compressive 
strength (MPa) 

- 111.54 125.97 77.12 - - 71.99 
- 89.16 to 131.21 75.68 to 168.66 51.51 to 106.56 - - 51.51 or 92.47 
- TR2005-0219-c4p67 TR2005-0219-c4p67 SNFD-ITRI-MM2015-1202 - - TR2003-0199-c2p12 

Cohesion (MPa) - 27.46 23.75 28.84 - - 22.75 
- 26.42 to 28.49 17.99 to 29.51 22.75 or 34.92 - - 22.75 
- TR2005-0219-c4p68 TR2005-0219-c4p68 TR2003-0199-c2p7 - - TR2003-0199-c2p12 

Friction angle (degree) - 51.05 54.90 56.5 - - 56 
- 47.90 to 54.20 50.71 to 59.08 56 or 57 - - 56 

- TR2005-0219-c4p68 TR2005-0219-c4p68 TR2003-0199-c2p7 - - TR2003-0199-c2p12 

Tensile strength (MPa) - 10.99 9.73 8.41 - - 7.37 
- 6.99 to 14.60 6.91 to 13.33 6.43 to 10.72 - - 7.37 
- TR2005-0219-c4p69 TR2005-0219-c4p69 TR2003-0199-c2p7 - - TR2003-0199-c2p13 

 
 
 
 



   

3-8 
 

ῶ 3-6ȸỵ цϩ ἤ( ) 

Unit ID R0 R1 R2 R3 F1 F2 D1 to D10 
3ÅÃÁÎÔ 9ÏÕÎÇȭÓ ÍÏÄÕÌÕÓ 
(GPa) 

- 44.18 41.93 25.72 - - 25.52 
- 31.70 to 51.77 34.15 to 51.19 19.42 to 30.02 - - 25.52 
- TR2005-0219-c4p70 TR2005-0219-c4p70 TR2003-0199-c2p7 - - TR2003-0199-c2p13 

3ÅÃÁÎÔ 0ÏÉÓÓÏÎȭÓ ÒÁÔÉÏ - 0.17 0.15 0.16 - - 0.15 
- 0.13 to 0.27 0.11 to 0.19 0.14 to 0.18 - - 0.15 

- TR2005-0219-c4p70 TR2005-0219-c4p70 TR2003-0199-c2p7 - - TR2003-0199-c2p13 

Dynamic shear modulus 
(GPa) 

- 22.88 17.98  - -  
- 16.75 to 29.24 12.99 to 24.50  - -  
- TR2005-0219-c4p71 TR2005-0219-c4p71  - -  

$ÙÎÁÍÉÃ 9ÏÕÎÇȭÓ 
modulus (GPa) 

- 55.17 42.28 31.55 - - 29.5 
- 41.31 to 73.60 30.28 to 58.37 26.50 to 37.90 - - 26.50 to 33.1 
- TR2005-0219-c4p71 TR2005-0219-c4p71 TR2003-0199-c2p7 - - TR2003-0199-c2p13 

$ÙÎÁÍÉÃ 0ÏÉÓÓÏÎȭÓ ÒÁÔÉÏ - 0.20 0.17 0.22 - - 0.20 
- 0.12 to 0.27 0.10 to 0.25 0.14 to 0.26 - - 0.14 to 0.24 
- TR2005-0219-c4p71 TR2005-0219-c4p71 TR2003-0199-c2p7 - - TR2003-0199-c2p13 

In-situ stress (MPa) 
(HF@306m) 

- - ʎ=8.11 - - - - 
- - ʎ=10.68 - - - - 
- - ʎ=5.75 - - - - 
- - KMBH01@306m - - - - 
- - TR2003-0199-c3p17 - - - - 

In-situ stress (MPa) 
(HF@430m) 

- - ʎ=11.40 - - - - 
- - ʎ=14.43 - - - - 
- - ʎ=9.38 - - - - 

- - KMBH01@430m - - - - 

- - TR2003-0199-c3p17 - - - - 

In-situ stress (MPa) 
(HTPF@300m) 

- - ʎ=10.29 to 12.34 - - - - 
- - ʎ=6.66 to 8.62 - - - - 
- - ʎ=0.76 to 2.14 - - - - 
- - KMBH01@268~320m - - - - 
- - TR2005-0219-c4p107 - - - - 

ẃ ȸЏׁש (2015Ȳp2-5-p2-7) 

(1)ȸḕϚ ( ֮ ϩҵ)3צԝ ȸ 1ԝⱢױ П∂ ȷ 2ԝⱢױ ПиӁ ȷ 3ԝⱢױ П ᴕѝ Ȳ Ɫ ⁄ Ɫassumptionȴ 

(2)ȸɦ-ɧῶӱ ד ȴ 
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3.1. ӕỵ ἤ 

1/25,000ᾼ ▲ ӱȲ ỵ ỵ ҠиⱢ 15

ᴯȲẔМȲ ỵ Ӑ ҏ ᾼỵ ȸצ (1) 

Ѝѱỵȷ(2)ыύЍῧ ỵ ( ыύЍỵ )ȷ(3)ў ῧ ỵ ( ў

 ỵ )ȷ ғѱכ(4) ỵȷ (5)ӥ ῧ ỵȷ (6)   ȷ (7) ṵЍӝ

ύỵȴᴯὑ ҏ ᾼ֮ ȸ(1)צ⁄ ѱỵȷ(2)ᶡѱ ỵȷ(3)

֥ỵȷ (4)ϟ ῧ ỵȷ (5)ὧ ῧ ỵȷ (6) ӝύỵȴ

ѿцԓ ᶁצиӁᾼצȸ Ёמּ(1) Ӱ ȷ (2) ҅Ḛ ᾬȴ֢֮ П

֮ῶиӁֽ  3-1Ἤӱ (Ὥ Ȳ 2005Ȳp4-136)ȴ  

ỵ ὧ ѿыύЍῧ ѱ ỵ ⱢѻȲў ῧ ỵ

Ɫ 2Єỵ ȴыύЍỵ ẓ ֥ỵᾭἨѱ ᾭ ȲⱢ ᾬ

ᵶ юȳ  ᵶ ֵᾼῧ ỵ Ȳṳ כ ỵ ὧ ѻ

ᾼ ỵȲӭ›ҏ 22 km2(ѿыύЍҏ ֵ )ȷў 

ỵ ẓ☼ ᾭ ȳᵶ  ỵ Ҕ ȲⱢ ᾬᵶ ֵᾼМ ῧ

ỵ Ȳ–ϤыύЍỵ ᾼҖꜜȲỂ ҏ ᴷ פּ 5 km2(М Ɫӂ

ḛ ᾬἬ )(Ὥ Ȳ2005Ȳp4-4)ȴ  

ыύЍ ц  Ѝ ╥ ỵ ὧ ỵ

иӁ ѻ ᾼ 2 (  3-2)ȴыύЍ ⱢӔ ȲẔᴯ Ṽ

KMBH01ȳKMBH02цKMBH04 ᾼ ⇔Ȳ ᴩ3 ᾼӂכ

ȲẔṛ֣Є ⱢN64EȲ Ṕ 70ïN(  3-3)ȴ  Ѝ ⱢӔ

ȲẔ ϫеѐȲѻ ᴯ ⱢN55EȲ Ṕ50ïN(Ὥ

Ȳ2005Ȳp4-26)ȴױ 2 Җὧ֣ᾼӔ Ṇ כ ỵ

ὧ ҙ֮ ֮ Ȳṳ ỵ ὧ ỵ ᾼиӁ

(Ὥ Ȳ2005Ȳp4-40)ȴ  

ӦыύЍỂ ֮ ᵉ ᾼ 8 (RIP-1ᴟRIP-8) Ἤ ᾼ֮

  Ὠ ӱȲыύЍцẔỂ ֮ ẓֵצ NE NW 2

Ѡ֣ᾼ֮ ȲиᵑⱢE1ȳE2ȳE3ȳE4ȳE5ȳW1ȳW2ȳW3ц

W4 (  3-4)Ȳ ṷ֮ Ҡ ҅ῶ֮ϯỵ ᾼ ȳ

цЛ֝ỵ ᾼиꜜ (Ὥ Ȳ 2005Ȳ c4.2.8)ȴ  



   

3-10 
 

 
 

 3-1ȸ ỵ 1/25,000֮  
ẃ ȸ ᴞὭ (2005Ȳp4-136) 
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 3-2ȸыύЍ ц  Ѝ иӁ  
ẃ ȸ ᴞὭ (2005Ȳp4-28) 

ȸ М Ɫ ᾼ ἤ ᶮ Ȳ Ɫ ᾼ ἤ ᶮ й Ȳ ᴥ ⁄ⱢыύЍ

ᴫ ᴟҖ ỵ ꜜȴ 

 

 
 

 3-3ȸыύЍ Уϯ ᴶиέ 
ẃ ȸ ᴞὭ (2005Ȳp4-28) 
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 3-4ȸ֮   иӁцыύЍỂ ֮ ֮ ᵒ  
ẃ ȸ ᴞὭ (2005Ȳp4-76) 
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3.2. Ӑ Ԉ 

ỵ П Ӑ ԈҔ╗֮ϯѬᴯ ⇔ȳ֮ῶ ϩȳ

֮ ⇔ȳӂᶁ  ȳӂᶁϤ ȳ Ὃс ц Ѭ ὑӑẃ 100

Псד оԚ 7 (ῶ  3-2)Ȳв ֽϯȸ  

(1) ֮ϯѬᴯ ⇔ȸ֮ϯѬᴯ ⇔Юὑ 23.4 ᴈᴟ23.9 ᴈȲ∂

Ɫ23.5 ᴈȴ  

(2) ֮ῶЄ ϩȸ∂ ⱢρȢπρρπ Paȴ  

(3) ֮ ⇔ȸ֮ ⇔Юὑ 1.5 ᴈȾρππ Í ᴟ 1.8 ᴈȾρππ ÍȲ∂

Ɫ1.7 ᴈȾρππ Íȴ  

(4) ӂᶁ  ȸӂᶁ  Юὑ 650 mm/yr ᴟ 1,650 mm/yrȲ∂

Ɫ 1,080 mm/ yrȴ  

(5) ӂᶁϤ ȸӂᶁϤ Юὑ -80 mm/yr ᴟ190 mm/yr Ȳ∂

Ɫ35 mm/yr ȴ  

(6) Ὃс ȸ∂ Ɫ 0.1 mm/yrȴ  

(7) Ѭ ὑӑẃ 100 Псד оȸ Ѭ ὑӑẃ 100 Псד

оЮὑ -130 mᴟ+10 mȲ∂ Ɫ -120 mᴟ+10 mȴ  

 

3.3. ֮ а 

ỵ П֮ аҔ╗R0ȳR1ȳR2ȳR3ȳF1ȳF2ȳ

D1ᴟD10ȲԚ 7 (ῶ  3-3)Ȳв ֽϯȸ  

(1) R0ȸ֮ῶ о ȴR0ѿэв Ɫפּ 70 mȴ  

(2) R1ȸ ỵ ⇔ц ᾼ ȲыύЍῧ ѱ ỵ Ҡ

иⱢR1ȳR2цR3Ԛ 3 ỵ аȴR1֪ –Ϥ ᾼ–Ϥᵂӣ

ẓצ R2 ᾼ ἤȲ ⇔⁄ 2῏ ῺȴӦὑắẞ й ᾼ

♄ ц–Ϥ♄ ȲR1֯ỵἤϱצ ֵ ֥ỵ ѱ ỵ

ȴ  

(3) R2ȸ ϩ έ ῧ ѱ ỵ їR2ᾼ ἤȲ

֥ỵоᾼ R1ᵅȲ ⇔⁄ ЛֵȴӦὑR2ắẞᾼ ᶮ

ᵂӣ ЊȲ’ Ϡῧ ỵ ᾼỵἤ ȴ  
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(4) R3ȸR3ỵ аⱢѻ ỵᾼ Ȳᴯὑ й МȲᵀắ

й♄ ᾼ ᶮ ᵂӣ ЄȲ֪ Ὼכғѱ ỵ Ṕ ỵ

ᾼ ȲR3ᵶצ ֵ ֥ỵо ȴҫҵȲắ и

ᵂӣ ȲR3ᵶצ ֵᾼ  ᾬȴ ϩ έẃכR3ẓצ

ᵅᾼ ἤц ⇔ ȴ  

(5) F1ȸыύЍ ȴF1Ɫṛּ֣פN64EȲ Ṕ 70ïNȲ Ɫפּ⇔ 200 m

ҿҢП֮ ȴ  

(6) F2ȸыύЍ иќȴF2Ɫṛ֣ⱢN80WȲ Ṕ 50ïSП Ȳ

Ɫפּ⇔ 20 mȴ  

(7) D1ᴟD10ȸ ỵ ȴ Ṕ⇔ѹṛ֣ѻ ⱢN30Eכ –Ϥ

ȴSNFD2017 ᴕ ẂῶϡМ о ỵ ᾼҏ Ɫȸḕ

еṭ ӂᶁҏ 100 m ⇔ᾼ ỵ ( D1ᴟD10)ȲѿᵓẔ҃

ᾼ∂ ӣȴ  

 

3.4. Ѭϩ ἤ 

ỵ ПѬϩ … ȲЄ Ҡиכ 4 (ֽῶ  3-4)

в ֽϯȸ  

(1) R0ȸ ӴⱢцᵇ ὕ ( 2009Ȳp4-1)ᾼ ὨȲѬϩ …

( hydraulic conductivity ) פּ Ю ὑ υȢπ ρπ  m/s ᴟ 1.0 ρπ 

m/sȲ∂ ᴕ ⱢρȢπ ρπ  m/sȴ  

(2) R1ȳR2цR3ȸ ֮ ⅔ Ѭϩ ӱѬϩ … Юὑ

4.1 ρπ  m/sᴟρȢπ ρπ m/sП (Ὥ Ȳ2013Ȳp3-33)Ȳ

∂ ᴕ ⱢρȢπ ρπ  m/sȴ  

(3) F1цF2ȸѿ ⅔ Ѭϩ KMBH01ᴟKMBH06эв Ѭ

Ȳ ẞᾼѬϩ … ЮὑσȢπ ρπ  m/sᴟ 1Ȣπ ρπ  

m/sП Ȳ∂ ᴕ ⱢυȢπ ρπ  m/s( Ὥ Ȳ2012Ȳp4-37)ȴ 

(4) D1ᴟD10ȸ ⅍ỵ (b lock)Ѭϩ ( hydraulic pulse 

test) ὨȲ∂ ᴕ ⱢρȢπ ρπ  m/sȴ  
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3.5.  

ỵ П (ֽῶ  3-5)ֽϯȸ  

(1)  ȸ  

(a)  FDMAȸ ֯ ⇔ 70 mѿϱᾼ ⇔P32

פּ ὑ 2.4 m-1ȴ  

(b)  FDMBȸ ֯ ⇔ 70 mѿϯᾼ ⇔P32

פּ ὑ 0.3 m-1ȴ  

(2)  ȸ  

(a)  FDMAȸ4 П ѠᴯṔȳ ḥṔȳFisher ֪

І (Ο )ц ⇔ἬᴾѩẂ (P32,  rea l)иᵑⱢ 1(ÓÅÔȤ

1) ȸ 198°/18°/18/26% ȷ 2(ÓÅÔȤς) ȸ

155°/4°/15/24% ȷ 3(ÓÅÔȤσ)ȸ264°/23°/16/18% ȷ

4(ÓÅÔȤτ)ȸ 98°/81°/11/32% ȴ  

(b)  FDMBȸ5 П ѠᴯṔȳ ḥṔȳFisher ֪

І (Ο )ц ⇔ἬᴾѩẂ (P32,  rea l)иᵑⱢ 1(ÓÅÔȤ

1) ȸ 65°/17°/20/15% ȷ 2(ÓÅÔȤς) ȸ

344°/38°/18/24% ȷ 3(ÓÅÔȤσ)ȸ281°/29°/16/30% ȷ

4(ÓÅÔȤτ)ȸ174°/22°/17/10% ȷ 5(ÓÅÔȤυ)ȸ

175°/75°/19/21% ȴ  

( 3)  ᴯ ȸ ▼ὲиӁ ( )ȲҠӣѿ Ӣḕ

ᾼМїᴯ ȴ  

(4)  ЄЊȸ ѐЉ (ҙ )иӁҠӣ ẗ иӁ ה Ȳ

ֽϯȸ  

(a)  k rȸּפⱢ2.6ȴ  

(b)  r 0ȸ Ɫ 0.05 m(Уэҙ )Ȳᵀ ẕSKB r 0 Ғᴟ 0.1 mȲ

ӣѿ Ӣ ֵ Єᾼ ц Ғ ἤȲ ᵅ

(Discrete Fracture Network, DFN) ц∟

ӣᾼ ȴ  

(c)  Є Ɫ 1,000 m 1,000 m ᾼ ᶮȲӼᵛ ҙ

Пϱ   Ҡ ứⱢ 564 mȴ  
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(5)  Ѭ… ( transmissivit y)ȸ ᴕ Ẃῶϡ ӣ ẕ Forsmark

ᵿ ▲ᾼ еה (Foll in et al., 2014, p313-p331)Ȳ

Ѭ… ȸ  

(a)  FDMAȸ4 ρȢυρρπ ὒȢ ; ὒ “ὶ ȴ  

(b)  FDMBȸ4 σȢωψρπ ὒȢ ; ὒ “ὶ ȴ  

(6)  в ȸÅ πȢυ ЍὝ(4ȸ Ѭ… [m 2 /s]ȷÅȸד ὑ Ѭ…

Ἤ ᾼ в [m])ȴ  

 

3.6. ϩ ἤ 

3.6.1. Ϛ ᾬ ἤ  

ỵ ỵӰ ᴩϚ ᾬ ἤ Ȳ ӭצ

⇔ȳѩ ȳ ế ⇔ȳэ ᵮѬ Ԛ 5 (ֽῶ  3-6)Ȳ Ὠ

ֽϯȸ  

(1)  R1ỵ ₇ П ⇔ ứ פּ Ю ὑ 2,730 kg/m 3ᴟ 2,770 

kg/m 3Ȳѩ Юὑ 2.75ᴟ 2.79Ȳ ế ⇔Юὑ 2,740 kg/m 3ᴟ 2,780 

kg/m 3Ȳ э Ю ὑ 0.34%ᴟ 0.77%Ȳ ᵮ Ѭ Ю ὑ 0.12%ᴟ

0.28%(Ὥ Ȳ 2005Ȳ c4.3)ȴ  

(2)  R2ỵ ₇ П ⇔ ứ פּ Ю ὑ 2,610 kg/m 3ᴟ 2,660 

kg/m 3Ȳѩ Юὑ 2.63ᴟ 2.68Ȳ ế ⇔Юὑ 2,620 kg/m 3ᴟ 2,670 

kg/m 3Ȳ э Ю ὑ 0.38%ᴟ 0.65%Ȳ ᵮ Ѭ Ю ὑ 0.14%ᴟ

0.25%(Ὥ Ȳ 2005Ȳ c4.3)ȴ  

(3)  R3ỵ ₇ П ⇔ ứ פּ Ю ὑ 2,600 kg/m 3ᴟ 2,750 

kg/m 3Ȳѩ Юὑ 2.62ᴟ 2.76Ȳ ế ⇔Юὑ 2,610 kg/m 3ᴟ 2,750 

kg/m 3Ȳ э Ю ὑ 0.60%ᴟ 0.87%Ȳ ᵮ Ѭ Ю ὑ 0.22%ᴟ

0.33%( ὙỨ Ȳ 2003Ȳp2-7)ȴ  

(4)  D1ᴟ D10ỵ ₇П ⇔ ứ Юὑפּ 2,740 kg/m 3ᴟ

2,750 kg/m 3Ȳѩ Ɫ2.76Ȳ ế ⇔Ɫ2,750 kg/m 3Ȳэ Ю

ὑ0.60%ᴟ0.77%ȲᵮѬ Юὑ 0.22%ᴟ 0.28%( ὙỨ Ȳ2003Ȳ

p2-11)ȴ  
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3.6.2. ỵӰϩ Ὠ 

ỵ ᾼỵӰϩ Ὠֽῶ  3-6ἬӱȲ ӭ

Ҕᵶ ⇔ȳ ϩ ⇔ȳ ϩ ⇔ ȳ ἤ ц ἤ

Ȳ Ὠֽϯȸ  

(1)  ⇔ȸ  

(a)  R1ȸ 89.16 MPaᴟ131.21 MPa(Ὥ Ȳ 2005Ȳp4-84)ȴ  

(b)  R2ȸ 75.68 MPaᴟ168.66 MPa(Ὥ Ȳ 2005Ȳp4-84)ȴ  

( c)  R3ȸ 51.51 MPaᴟ106.56 MPa( ὙỨ Ȳ2003Ȳp2-7)ȴ  

( d)  D1ᴟD10ȸ5.51 MPaἨ92.47 MPa( ὙỨ Ȳ2003Ȳp2-11)ȴ 

(2)  ϩ ⇔ȸ  

(a)  R1ȸ 6.99 MPaᴟ 14.60 MPa(Ὥ Ȳ 2005Ȳp4-86)ȴ  

(b)  R2ȸ 6.91 MPaᴟ 13.33 MPa(Ὥ Ȳ 2005Ȳp4-86)ȴ  

( c)  R3ȸ 6.43 MPaᴟ 10.72 MPa( ὙỨ Ȳ 2003Ȳp2-7)ȴ  

( d)  D1ᴟD10ȸּפⱢ 7.37 MPa( ὙỨ Ȳ 2003Ȳp2-11)ȴ  

(3)  ϩ ⇔ ȸ  

(a)  R1ȸ ϩּפЮὑ 26.42 MPaᴟ 28.49 MPaȲв ṔּפЮὑ

47.90°ᴟ 54.20°(Ὥ Ȳ 2005Ȳp4-85)ȴ  

(b)  R2ȸ ϩּפЮὑ 17.99 MPaᴟ 29.51 MPaȲв ṔּפЮὑ

50.71°ᴟ 59.08°(Ὥ Ȳ 2005Ȳp4-85)ȴ  

( c)  R3ȸ Юὑ22.75 MPaᴟ34.92 MPaȲвפּ ṔּפЮὑ 56°

ᴟ57°( ὙỨ Ȳ 2003Ȳp2-7)ȴ  

( d)  D1ᴟD10ȸ ϩⱢ 22.75 MPaȲв ṔⱢ 56°( ὙỨ Ȳ

2003Ȳp2-11)ȴ  

(4)  ἤ ȸ  

(a)  R1ȸ ἤ Юὑפּ 31.70 GPaᴟ 52.66 GPaȲ▼ὲѩּפ

Юὑ 0.13ᴟ 0.27(Ὥ Ȳ 2005Ȳp4-87)ȴ  

(b)  R2ȸ ἤ Юὑפּ 34.15 GPaᴟ 51.19 GPaȲ▼ὲѩּפ

Юὑ 0.11ᴟ 0.19(Ὥ Ȳ 2005Ȳp4-87)ȴ  
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( c)  R3ȸ ἤ Юὑפּ 19.42 GPaᴟ 30.02 GPaȲ▼ὲѩּפ

Юὑ 0.14ᴟ 0.18( ὙỨ Ȳ2003Ȳp2-7)ȴ  

( d)  D1ᴟ D10ȸ ἤ ( E50)Ɫ 25.52 GPaȲ▼ὲѩⱢ

0.15( ὙỨ Ȳ 2003Ȳp2-11)ȴ  

(5)  ἤ ȸ  

(a)  R1ȸ ϩ Юὑפּ 16.75 GPaᴟ 29.24 GPaȲ ἤ

Юὑפּ 41.31 GPaᴟ 73.60 GPaȲ ▼ὲѩּפЮὑ 0.12

ᴟ0.27(Ὥ Ȳ 2005Ȳp4-88)ȴ  

(b)  R2ȸ ϩ Юὑפּ 12.99 GPaᴟ 24.50 GPaȲ ἤ

Юὑפּ 30.28 GPaᴟ 58.37 GPaȲ ▼ὲѩּפЮὑ 0.10

ᴟ0.25(Ὥ Ȳ 2005Ȳp4-88)ȴ  

( c)  R3ȸ ἤ Юὑפּ 26.50 GPaᴟ 37.9 GPaȲ ▼ὲ

ѩּפЮὑ0.14ᴟ 0.26( ὙỨ Ȳ 2003Ȳ p2-7)ȴ  

( d)  D1ᴟD10ȸ ἤ Юὑפּ 26.50 GPaᴟ 33.1 GPaȲ

▼ὲѩּפЮὑ 0.14ᴟ0.24( ὙỨ Ȳ 2003Ȳp2-11)ȴ  

 

3.7. ἤ 

ỵ ᾼỵ ֮ῶ ⇔ ứⱢ 20.8 ᴈ(Ὥ Ȳ

2012Ȳ p4-55)ȲҫỵӰ ϩ ἤ Ὠֽῶ  3-6ἬӱȲ֯צ

ᾼ ԈϯȲῴḔ∂ Ἠ ᴕ ẂῶϡП ϩ ἤ

ֽϯȸ  

(1)  … ȸ  

(a) R0ȸ∂ ᴕ Ɫ 2.0 ὡ άϽὑϳ ȴ  

(b) R1ȳR2цR3ȸ∂ ᴕ Ɫ 3.0 ὡ άϽὑϳ ȴ  

(c) F1цF2ȸ∂ ᴕ Ɫ 2.0 ὡ άϽὑϳ  ȴ  

(d) D1ᴟD10ȸ∂ ᴕ Ɫ 3.0 ὡ άϽὑϳ ȴ  

(2)  ѩ ȸR0ȳR1ȳR2ȳR3ȳF1ȳF1цD1ᴟD10П∂ ᴕ ꞋⱢ

800 ὐ ὯὫϽὑϳ ȴ  

( 3)  … ȸӦὑ ỵ ӕỵӭ›Ữ … П

Ȳ ᴕ H ӕỵ … ЮὑχȢπ ρπ  K-1ᴟ
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ωȢπ ρπ  K-1Ȳ╝∂ Ẕ֯ ᴕ ẂῶϡП Ɫ 8Ȣπ

ρπ K- 1ȴ  

 

3.8. о ἤ 

Ӧὑ У юȲѹ ᾎậ ֢ У ὑЛ ц ᵶ

Ѭ иӁᾼ Ȳ֪ױȲӭ› ỵ о ἤᾼῴḔ

Ὠֽϯכ (Ὥ Ȳ 2012Ȳp3-259-p3-262)ȸ ( pH )֯₣᾿ᾼ

оȲ ⇔ᾼ Ғ ӦМἤ Ɫ ἤȷᴖ о ᴯ (Eh )

֯₣᾿ оϱȲ ⇔ᾼ Ғ Ӧ о Ɫ ȴЄ ᴖ

ṕȲ ⇔ᵅὑ 400 mѿϯ Ȳ ỵ ὧ ֮ϯѬᾼ

( pH )ȲẔ’ׂᴷ ᶁЄὑ 8ȷᴖ о ᴯᾼ’ׂᴷ Ɫ

( Њὑ 0 mV)ȴױҵȲ ỵ П֮ϯѬ оᾬӂᶁ

⇔ⱢςȢπςρπ mol/L Ȳױ ╥Ӧ 5 ⇔ 400 mᴟ500 mᾼ эӂᶁ

ᴖ (Џׁש Ȳ 2015Ȳ c3.8.2)Ȳ∟ ⁄ѿױ 5 эМ

Ἤ ҏ ᾼ оᾬ ⇔υȢσχρπ mol/L Ȳѿ ᴩ∟ ẓצ’ׂ

⇔ᾼ ᴷȴ
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4.   Ἐ 

Ṽ Ἤ֮֯ Ԉ Ἐ ᴩׄԓ

ᴷȲᴖ Ἐ ѻ ╟Ὼ вПד ứȲ

ֽSNFD2017ʒ ќ ᵫ (2) 5 Ἤ ȲҔᵶɦᾎ Ḗɧѻ

в ạ ứȲֽɦ Ὅ ἤ ᾬ цẔ ╟ׄԓ

⁄ɧ  (ᴩ╜ І ỗ Ȳ 2013)Ȳѿцɦ Ὅ ἤ ᾬ

╟ ᵿ ɧ(ᴩ╜ І ỗ Ȳ2015)ȷɦ ᾬ

Ӑ Ḗɧ ὙSNFD2017 ᴕ Ẃ ӣП Ӑ ḖȲв

ᶼ ԈȳᶼЛᶁл ϩȳᶼ ϩ Ԉȳᶼ Ԉȳ ȳ

ῶ ꜜἤȲԚ 7 Ӑ Ḗȷɦ ∂ ɧ Ὑ

╟ ӑ ẃ Ҡ ד ᾼ ∂ Ѡ ᾎ Ȳ ѿ ц

SNFD2017П ∂ ȲᵂⱢ  ׄԓ ᴷПᴕ Ṽ ȷɦ ᾬ

ɧ ὙSNFD2017 ᴕ Ẃ ӣП ᾬ ȲҔᵶ

в П ᴶ Ḋ ȷɦ Ḋ ɧ Ὑ

SNFD2017 ᴕ Ẃ ӣП Ḋ ȲҔᵶ э ᴶѐЉ

Ḋ ȷɦ֫ Ḋ ɧ ὙSNFD2017 ᴕ Ẃ ӣП

֫ Ḋ ȲҔᵶḊ ȷѿцɦ ╟ ɧ

ὙSNFD2017 ᴕ Ẃ ӣП ╟ ȲҔᵶ

ᴶ ȳ ╟ᴯ ӱ ȴ  

ѿϯЊ и ᾬ Ӑ ḖȳSNFD2017 ᴕ Ẃ ӣ

П ╟ Пȴ  

 

4.1. ᾬ Ӑ Ḗ 

4.1.1. SNFD2017 ᴕ Ẃ ӣП Ӑ Ḗ 

ᾬ Ɫׄԓ Ὅ ἤ Ể ᾼѻ Ṯ Ȳ

ẓ ӣ І ПׄԓἤȲṳ ẁṏֻᾼ  ғ ȷ╝

ᾬ ᾼ ᴕ ϩ Ԉц ἤȲṼױ ứSNFD2017 ᴕ

ẂП ᾬ Ӑ Ḗֽῶ  4-1Ἤӱȴв ᶼ Ԉȳᶼ

Лᶁл ϩȳᶼ ϩ Ԉȳᶼ Ԉȳ ȳῶ
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ꜜἤȲԚ 7 Ӑ Ḗȴ ᾬ П ὨȲҠכ Ӧиέ

Ἠ ᴩׄԓἤᾼ Ȳ ’ ᾬ Ṝ Ḗȴ  

 

4.1.2. SNFD2017 ᴕ Ẃ ӣП ᾬ  

Ɫ ẁ  ֮ Пׄԓ ᴷᶾ Ȳ ẁ Ṝ Ӑ

ḖП ᾬ ᴕ ȲẔ cmȲ 483.5פּ ᾿ Ɫפּ 105 

cmȲ ⁄ֽῶ  4-2ᴟῶ  4-4ȲиᵑⱢ ᾬ ϩ

Ḋ ȳ ֢ ᴯѐЉȳ ֢ ᴯѐЉȷῶ  4-3МП …

 4-1ᴟ  4-3ȷῶ  4-4⁄  4-4ᴟ  4-6ȴ  

 

4.1.3. SNFD2017 ᴕ Ẃ ӣП Ḋ  

Ɫ ẞ Ὅ ἤ ᾬ Ϣ Ӣ♄ Ȳ ═ѻ   װ

Пׄԓғ Ȳ╝ ӣ ֮ ֵ ἘȲѻ Ɫ

 ѿцἋ ȳ  ȳᴞ ᵮ  ϩἨ ϩȲѿᴞ ᾬ

ᾼ ϩṿὍ ἤ ᴟ щ ￼ ӾἨᵅὑщד ￼

Ȳ ᵅὍ ἤᾬ Ϣ ֮ Ӣᾬ כ ȴ   Ἃ Ὅ ἤ

ϤϢ Ӣ♄ П ȲҠѿ ᾬ ᾼ ד ẃ ȴכ

  Ὅ ἤ П ȲҠ ӕỵП ȳ Ḋ

ц ֫ ẃ ȴᴖᴞכ ᾬ о ᵮ ᵂӣϩȲ⁄Ҡ

Ḋ ц֫ Ḋ П ἤẃ ȴכ  

Ḋ Ɫ ҉ὑ э ᾬ П ᾼḊ Ȳ Ἐ ὑ

Ḋ ╟ᾼׄԓἤȲ   ғ ᴖ ứғ

Ḗȴ Ḋ ׄԓғ צ Ὑֽϯȸ ạ֮ϯѬӂ☼ ȷ ᵍ

Ӣᾬ♄ἤ ȷ ᵍắỵ ϩ ȷ ᵍ Ḋ ȷṿ

ᾬ ’═МӴᴯ ȷ ᵍ ᾬ ἨỂ ӕỵ כ ֵ֫ ϩȷ

ẓצϚứП ἤ ȷẓצϚứП ᵮ ἤȴ  

ׄԓ╓ цׄԓ П ԈȲ Ԓ ᴕKBS-3 Ἐц צ

Ḋ ὨⱢ ȲӑẃЬ ᶺ П

ԈȲ ϚḔиέȲ Ɫ Ḋ П ᴕȴ  
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◕ᶺ ᴕ Ἐ эП (ֽ  4-7)ȲБ ứ

SNFD2017 ᴕ Ẃ эв Ḋ ПѐЉ (ֽῶ  4-5)ȴӐ

◕ѿ П Ḋ ҉ эȲв ѿ ᾭ Ḋ Ҕ

ᾬ Ȳѿ ═ ᾬ ὑ эМПứᴯȲṳ ֮ϯ ᾬ

ᾬ Пכ Ȳѹ ᾬ Ḋ ПЏᵂ ȳ

Ḋ э ПЏᵂ Ȳҫѿ ЁἨԛ П Ё

҉Ȳ ᵍכⱢ֮ϯѬ☼ П Ȳ Ḋ Ḗֽῶ  4-6ȴ

SNFD2017 ᴕ Ẃӭ› ӣ ЁⱢ Ḋ ȲӑẃЛ ᴕ

Ẕ҃Ḋ Ἠ ѩ Ȳѿ ֥ ừӐЁ֮ϯ П ȴ  

 

4.1.4. SNFD2017 ᴕ Ẃ ӣП֫ Ḋ  

֫ Ḋ Пѻ ғ ╥ ֫ ѿ ẁ Ḋ ᾼϩ

ќ ȲṮѦ эвП Ḋ ֪֣ϱ֫ ᴖ ҏᴟ

МȲṳҠצ ᾼ  ֮ϯѬ☼ Ȳᵓӣ ЁӐṝ֫ ᴞ ἤ ҉

Ể ֪ ┤ Пכ ┤ ȲẔḊ ϷӇכ ᵍ ֮כ

ϯѬѬ ֕оȲ ẓצ  ᾼо ứἤȴ ֫ Ḋ ׄԓғ צ

ḖȲ ẞṮѦ Ḋ ֫ ᴟ ȷ ạ֮ϯѬӂ☼

ȷẓצϚứП ᵮ  ἤȴ  

Ṽ ◕ᶺ ᴕ Ἐ эПѐЉ (ֽ  4-7)ȲБ ứ

◕ эв֫ Ḋ П Ɫ ⇔ 420 cmȲ ⇔ 480 cm ᾭ

П ȲẔ ∟ȳѐЉҠṼה₤ ╟Џ ẓ ᾬ ȳ

Ḋ ׄ ╟ЏῈ ᴖ ȴ֫ Ḋ ֽῶ  4-7Ȳѿ Ԓ

П Ё ὑ МȲ ╔цỂ ┤Л ⁄ ѿ

Ё ҉ ҉ȲѿḀạ֮ϯѬ☼ ╟ По оȴ 
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ῶ 4-1ȸSNFD2017 ᴕ Ẃ ӣП ᾬ Ӑ Ḗῶ 

ӭ в  

ᶼ Ԉ ᾬ Ἥắ ϩ45 MPa (֫ ϩ ֮ϯѬ ) (SKB, 2010k, p35) 

ᶼЛᶁл ϩ Ӕ ϩ 3.4 MPaȷἉ 15 MPa( ) ( Ё ế ⇔2,050 kg/m 3) 

ϩ 573 kPaȷ2,550 kPa (Börgesson et al., 2009, p25) 

ᶼ ϩ Ԉ ắ й 1 m/sᴯ 5 cm∟ ’═Џ ᶙ ἤ(SKB, 2010k, p35) 

ᶼ Ԉ ᾬ Ḋ Ɫ ⇔ᾼ Ȳ ᵍ ֥ ꜜȴ 

 Ϣ ד Њὑ0.25 mSv/yr (ɦ Ὅ ἤ ᾬ цẔ ╟ׄԓ

⁄ɧ 9 )(ᴩ╜ І ỗ Ȳ2013) 

ῶ

 

ᾬ ῶ ρ 'ÙȾÈÒ 3+", 2010p, p28) 

ꜜἤ ═֯װ ꜜᾭ ȷМІצ ֪І Њὑ0.95 (SKB, 2010p, p26) 

 

ῶ 4-2ȸSNFD2017 ᴕ Ẃ ӣП ᾬ ϩ Ḋ Ϛ ῶ 

ӭ в  

ҵ

(kg)  

BWR:7,500ȷPWR:7,500 

(kg)  BWR:13,700ȷPWR:16,400 

ᾬ

(ᵶ ) 

(kg)  

BWR:24,600-24,700ȷPWR:26,500-26,800 

Ḋ

 

ἤ :120 GPaȷ▼ὲѩ:0.308ȷ ⇔:8.9× 103 kg/m 3 

ϩ

 

ἤ :166 GPaȷ▼ὲѩ:0.32ȷ ⇔:7.2 × 103 kg/m 3 

Ḋ

 

ἤ :210 GPaȷ▼ὲѩ:0.3ȷ ⇔:7.85 × 103 kg/m 3 

Ḋ  ᵶ : ⇔>99.99%ȷἋᴼ :>40%ȷἋ ἤ:>15%ȷ ЄЊȡ ψππ ʈÍ 

Ḋ

 

Ԇ ϩ: >267 MPa(Ἦϩ)ȳ>270 MPa( ϩ)ȷ ϩ:>480 MPa(Ἦϩ)ȷ

⇔:ὐ > 88 kN/mȳὐ >33 kN/mȳὑ >78 MPa/mȷἋᴼ >12.6% 

Ḋ  Ԇ ϩ:>335 MPa(Ἦϩ)ȷ ϩ:>470 MPa 
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ῶ 4-3ȸSNFD2017 ᴕ Ẃ ӣП ѐЉϚ ῶ 

ӭ в  

 ⇔(A)  4,835 mm 

⁴⇔(T)  49 mm 

ҵ (B) 1,050 mm 

в (C) 850 mm 

ѐЉ(E) 952 mm 

ѐЉ(F) 821 mm 

ѐЉ(G) 850 mm 

ѐЉ(H)  953 mm 

ѐЉ(I)  10 mm 

ѐЉ(K)  35 mm 

ѐЉ(L)  50 mm 

ѐЉ(M)  50 mm 

ѐЉ(N)  60 mm 

ѐЉ(P) 75 mm 

ѐЉ(Q) 50 mm 

ѐЉ(R) 50 mm 

 

ῶ 4-4ȸSNFD2017 ᴕ Ẃ ӣП в ѐЉϚ ῶ 

ӭ в  

 ⇔(A)  4,573 mm 

᾿ (D) 949 mm 

᾿ (E) 910 mm 

⁴⇔(F) 50 mm 

ѐЉ(G) 5° 

Ἁ ⁴⇔(B) BWR:60 mmȷPWR:80 mm 

в  (C) BWR:4,463 mmȷPWR:4,443 mm 

(H)  BWR:33.3 mmȷPWR:37.3 mm 

ѐЉ(N)  BWR:90 mmȷPWR:100 mm 

ѐЉ(I)  BWR:20 mmȷPWR:20 mm 

(K)  

BWR:30 mmȷPWR:110 mm 

ѐЉ(J) BWR:210 mmȷPWR:370 mm 

(L)  

BWR:160× 160 mm2ȷPWR:235× 235 mm2 

ѐЉ(M)  BWR:10 mmȷPWR:12.5 mm 
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ῶ 4-5ȸSNFD2017 ᴕ Ẃ ӣП э Ḋ ѐЉ 

Ḋ ᴯ  ѐЉ(cm) 
э  ї Ȳ᾿ 175 cmȳ ⇔150 cm 

эв ᾬ ֣ ₤ Ȳв 105 cmȳҵ 175 cmȲ ⇔483.5 cmȲṿ Ḋ

ᾬ Ҕ⅔⁴⇔Ɫ35 cm 

эἉ  ї Ȳ᾿ 175 cmȳ ⇔50 cm 

ȸ ◕ῴḔѿ эѐЉ ᴩ Ȳ Ḋ и цЏᵂ ѐЉ ∟ Ḋ

ᵂц ԛ ϚḔᴕ ȴ 

 

ῶ 4-6ȸSNFD2017 ᴕ Ẃ ӣП Ḋ  

ӭ Ὑ ᴕẃ  
Ḋ  - Ё כ

Ӱᵶ  [%]  75ᴟ90  ẕSKBTR-10-15 ᵫ(SKB, 2010j, 

p25) 
֫ ϩ 1 MPaᴟ15 MPa  ẕSKB TR-10-15 ᵫ(SKB, 2010j, 

p20ȳp31)ȷSKB TR-11-01 ᵫ(SKB, 

2011, p30) 
ế ⇔ [kg/m 3] 1,900ᴟ2,050 ẕSKB TR-10-15 ᵫ(SKB, 2010j, 

p31) 
ῴỞᵶѬ  [%]  5ᴟ20 ẕSKB TR-10-15 ᵫ(SKB, 2010j, 

p26) 
⇔ [W/mʂK] 0.7ᴟ1.3  ẕSKB TR-94-29 ᵫ(Börgesson et 

al., 1994, p29) 
ếѬϩ …  

[m/sec]  

< 1.0× 10-12 ẕSKB TR-10-15 ᵫ(SKB, 2010j, 

p31) 
⇔ -τ ᴈᴟρππ ᴈ ẕSKB TR-10-15 ᵫ(SKB, 2010j, 

p31)ȷ ẕSKB TR-10-47 ᵫ(SKB, 

2010a, p20) 
╟Џ Ḗ ᾬ Ḋ ПЏ

ᵂ ȳ Ḋ э П

Џᵂ Ȳ ѿ ЁἨԛ П

Ё ҉ 

SNFD2009 ᵫ(ү еҨȲ2010Ȳ

c3p28) 
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ῶ 4-7ȸSNFD2017 ᴕ Ẃ ӣП֫ Ḋ  

ӭ Ὑ ᴕẃ  
Ḋ  Ё ẕSKBTR-10-16 ᵫ(SKB, 2010i, 

p35) 
Ӱᵶ  [%]  >50  ẕSKB TR-10-16 ᵫ(SKB, 2010i, 

p33) 
֫ ϩ 

> 0.1 MPa 
ẕSKB TR-10-16 ᵫ(SKB, 2010i, 

p26) 
⇔ [kg/m 3] 

>1 ,450 
ẕSKB TR-10-16 ᵫ(SKB, 2010i, 

p41) 
ῴỞᵶѬ  [%]  Ԉᴖứ - 

⇔ [W/mʂK] 
0-1.5  

ẕSKB TR-10-47 ᵫ (SKB, 2010a, 

p181) 
ếѬϩ …  

[m/sec]  
< 1.0× 10-10 

ẕSKB TR-10-16 ᵫ(SKB, 2010i, 

p26) 
⇔ 

> -2 ᴈ 
ẕSKB TR-10-47 ᵫ(SKB, 2010a, 

p26) 
╟Џ Ḗ ҉ ȲЛὔ Ἠ

҉П ᴯȲ ѿ ЁἨ

ԛ П Ё ҉ 

SNFD2009 ᵫ(ү еҨȲ2010Ȳ

c3p29) 
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 4-1ȸ ѐЉ 
ẃ ȸ ᴞSKB(2010k, p33) 

 

 

 

 4-2ȸ ѐЉ 
ẃ ȸ ᴞSKB(2010k, p33) 
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 4-3ȸ Ἁ ѐЉ 
ẃ ȸ ᴞSKB(2010k, p33) 

 

 
 

 4-4ȸ в ѐЉ 
ẃ ȸ ᴞSKB(2010k, p30) 
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 4-5ȸ ѐЉ 
ẃ ȸ ᴞSKB(2010k, p30) 

 

 

 

 4-6ȸ ѐЉ 
ẃ ȸ ᴞSKB(2010k, p30) 
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 4-7ȸSNFD2017 ᴕ ẂП э  
ẃ ȸ ᴞү еҨ(2010Ȳc3p34) 
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4.2. SNFD2017 ᴕ Ẃ ӣП ╟  

ѿSNFD2017 ᴕ Ẃῶϡ (ֽῶ  1-2)ᾼ֮ ԈцЄ֮ Ȳ

ứ ᴕ ╟ᴯ Ȳṳ ֥ ᴕ ╟ᴯ ứ Ȳẁ

SNFD2017 ᵫṿӣȲ ֽῶ  4-8ц  4-8ȴ  

ᶺ ᾬ ȲῴḔ ᴷⱢ 2,505 ȲSNFD2017 ᴕ Ẃ

╟֮ϯ ╟ ֽ  4-9ȴ э 6 mȲḕ Ҡ

44 эȲ ╟Ҡ э 2,728 ȲṜѿ ῴḔ

ᴷᾼ 2,505 Ȳ’ 223 э (8.2%)ȴ ╟МṳἬצ

эᾼᴯ ṿӣȲҠ ᾼ ֪ІҔ╗ȸỵἤ (ỵ כ

и )ȳ֮ϯѬ☼ẞ эᾼ ᶮȳ эᾼ ứἤȳ  ׄԓἤȳ

ϩᴯ ȴ╝ὑ Џ ᶾ Ӽ њ э

ᶾ Ȳ э й Ȳ∂Ӵ эиέᶾ Ȳד

ᶾ Ҡ SNFD2017ʒ ќ ᵫ (2)ȴ  
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ῶ 4-8ȸSNFD2017 ᴕ Ẃ ӣП ╟ П  

ӭ в  
э

ᾬ  

ᾬ Ὅὑ э Ȳ ȳἉ ц ֣П Ḋ ⁴⇔иᵑⱢ1.5 mȳ0.5 

mц0.35 m (ү еҨȲ2010Ȳc3p28)ȴ 

⇔ ᶺ ӣ ֮ ѠהȲ ⇔500 m (ү еҨȲ2010Ȳc1p20)ȴ 

 ⇔4.8 mȲ ⇔4.2 m (SKB, 2009b, p55)Ȳ  ⇔ Њὑ300 m (SKB, 2009b, 

p37)Ȳἒױ 40 m (ү еҨȲ2010Ȳc3p32)Ȳ   Ѡ֣.φπȍ7ȴ 

э ᾿ 1.75 mȲ ⇔7.835 m (ү еҨȲ2010Ȳc3p32)ȲἒױМї Єὑ6 

m (SKB, 2009b, p37)Ȳ 1 эᴯ ϤЀ20.6 mѿϱ(SKB, 

2009b, p37)Ȳ ∟1 эᴯ Ἁ 10 m (SKB, 2009b, p37)ȴ 
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 4-8ȸSNFD2017 ᴕ Ẃ ╟ᴯ  
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 4-9ȸ֮ϯ ╟  
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5.   /ṶԈ/ᵂӣ(FEPs) в ᵂӣӻФиέ 

5.1. /ṶԈ/ᵂӣ(FEPs)П∂  

ӣ І ᾼ ц  ѐ⇔ȳЛ ứἤ Ȳ Ԛ֝

Ɫ ׄԓ ᴷᶾ ȲҠ ẃה ᴷ ╟ ∟ᾼӑẃ

ᴩⱢȲṳ ᴷҠ Ӣᾬ ᾼ ⇔ȴ  

ᴩӣ І ╟ᾼׄԓ ᴷ Ȳ ԒȲ Ҡ

֮ ȳ ἬצҠ Ӣᾼ ֯ Ȳṳ ╟  ׄ

ԓП֪ ȲṼ ἤ FEPsȲҔ╗ ╟ᾼ ц Ӣ֯ ╟

ᾼṶԈ ᵂӣȴ ╓ ╟Пғ ἤȷṶԈ╓ ╟ϱ Ӣ

Л ἤᾼ ȷᵂӣ╓֯ ╟ϱ Ӣ  ȳ ᾼ

ȴFEPs Ӈ ᴕ Ἤצ ᾼ֪ІȲЛ ἨЛ ȳ᾿

Ἠ ȳᴞ ἨϢⱢі Ȳ ֥֢ ᾼ ῏Ȳ ᴩ҉и

ṅȲשׁ ’ ֪Іḥצ ȲᵂⱢ֢ Ẃ Ӣ

֪ȳ ȳ∟Ὠ Фד έПṼ ȴ  

֥ᵂ ᾼׄԓ ֥Њ ( Integration 

Group for Safety Case, IGSC)цғ ᴷ Њ (Performance 

Assessment Advisory Group, PAAG)Ȳᴞ ҅ד1990 ᵛ Ở ᴩFEPs

ṅȲṳשׁ І Ȳӭ› ᾼᾪӐ╥ еᵉᾼNEA2.1ד2006

ᾪӐȲ Ҕᵶ ӣӭ ȲѿцṼ 8

ᵑ ἤἬ∂Ӵᾼӭ ȲӐ ᵫѿױⱢ Ɫᶺ Пѻ ȴ  

 

5.1.1. FEPs  

ᶺ ӣ І ∂ ᾼ FEPs Ȳ╥ѿ

NEA2.1ᾪӐᾼ Ɫѻ Ȳ ᴕ ẕ ╟∂ Ө

Ἐц Ἤשׁ ҟׁש Ȳṳ ᶺ ֮ ἤ Л ӣ

῏Ȳ∂Ӵ ֥ӐЁ ἤП FEPs Ȳ∂ Ἐֽ  5-1ȴ  

֯ ϱȲⱢṿFEPs ᵂ ᶙ ȳ’׀ц ᴩ ϱ

ȲẔ Ṇ …ᵓӣ Ѡה ᴩṆ ȴ∂ Ѡᾎ 1

Ḕ ╥∂ и ӭ Ȳи ᵑ ԝῶ Ȳӭ ▐ Ҕ╗
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ῴỞᾭ ȳв ᵂӣȳ ȳӢᾬ цҵ Ԉ Ȳֽ  5-2Ἤӱȴ

֝ ᴩ NEA2.1ӭ ֫ ғ Ȳ Мᾼᵒ Ӧȳ

Ṽ ὨȲ ’֢ FEPsẓҠ֫ ἤȴ  

FEPs ӭ Ὑֽϯȸ  

(1) ῴỞᾭ ȸ  

ױ и Ṇ аⱢ   ׄԓғ Ἤ ẓ ᾼ

ȳ ц∂ П ḖȲṳ ὙẔҠ ᾼ֯׀ Ȳиᵑ

Ṽ ᾬ ȳ Ḋ ȳ֫ Ḋ ц֮ϯ ╟ ᴩῴỞᾭ П

ȴ  

(2)в ᵂӣȸ  

FEPs╥ѿ  ẃ Ṇ ᾼׄԓἤȲҔᵶ Ṇ Мᾼ

ḕ ІṆ ц Ԉ ȴױ и… צ в ᵂӣМȲҔᵶӣ

І ȳ ᾬ ȳ Ḋ ȳ֫ Ḋ ȳ ⅔ ȳМ

Ҷ ȳ ⅔ ⅔ ȳ ╟ ц֮ ᾼ

THMC ֥ᵂӣ ạȴ  

(3) ȸ  

иѻ Ṽ в ᵂӣПּד Ἠиέȳ Ȳ ẓ

ἤᾼ Ȳ֯ иέМ Ҡ ᴕ Ȳ֯  оϯἬ

вצ ᵂӣ ἤᾼḂ Ὠȴ  

(4) Ӣᾬ ȸ  

Ӣᾬ ᾼFEPs Ȳ…ᴕ ᶺ ֮ ԈȲ

₤ ȳѬѝ֮ᶮ ȳѝоӢ♄цӢ Ṇ ֥֪ ȴв и

ᵑⱢȸ ȳѬѝȳᾬ ȳо ȳὍ ȳ ц 7Є ȴ  

(5) ҵ Ԉȸ  

ҵ ԈFEPsи ѻ ѿᵶ ד ȳЄ ֮ ᵂӣȳӑ

ẃϢ ♄ цẔ҃ ᴩ ȴ  

 

ӭ›∂ ᾼ FEPs Ԛ 418 ֪ІȲиᵑⱢῴỞᾭ

18 ֪Іȳв ᵂӣ 189 ֪Іȳв 99 ֪ІȳӢᾬ 78

֪Іцҵ Ԉ 34 ֪Іȴҫ ֥SNFD2017 ᴕ Ẃ ӱПӭ
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ᾼȲ ỵ FEPs М ứ 3 ⁄ȸ (1)

ѻ Ṇ   ׄԓἤП ᴷᶾ Ȳ╝ М ӣ І

ȳ ᾬ ȳ Ḋ ȳ֫ Ḋ ֮ в ᵂӣц Пד

FEPsȷ (2)Ṽ ỵ П֮ ἤȲ ҵ

ԈцӢᾬ Пד FEPs ȷ (3) ֥Ӑ ◕ᶾ שׁ Ѭӂ

∂Ӵᾼ ᶾ ȲẂֽ ᴕ Ḋ

ᴟ֮ П (Q1 ) ( ὑ 9.2.1.1 )Ȳ ᴩד П

FEPs ȴ╝SNFD2017 ỵ FEPs Ԛ 132

֪Іȴ  

 

5.1.2. SNFD2017 ᴕ ẂПFEPs  

SNFD2017 ᴕ Ẃ…ѿῧ ỵц ֮ ἘⱢѻȲ

Ӧ 5.1.1 МἬ∂ ᾼ FEPs Ȳ ҏ ֥ ỵ

ᾼFEPs Ȳ ᴩSNFD2017 ᴕ ẂПׄԓ ᴷᶾ Ҡᴩἤ

ᾼ ӱȴ  

ӦὑSNFD2017 ᵫ ὑ ֯ ӕỵ ἤ ▲ ׄԓ ᴷ ◕

ᾼכὨȲ֪ױȲ֯ױ ◕МFEPs ᾼ ⁄Ȳצѿϯ 3 ȸ  

(1) Ṽ ◕ ᾼ ◕ӭ Ȳѻ Ṇ   ׄԓἤП  

ᴷᶾ Ȳ╝ М ӣ І ȳ ᾬ ȳ Ḋ ȳ֫

Ḋ ֮ в ᵂӣц Пד FEPsȴ  

( 2) Ṽ ỵ П֮ ἤȲ ҵ ԈцӢ

ᾬ Пד FEPs ȴֽ ỵ Пҡ

Ȳ ԓ Ԝᾈ П ӂ Ḃ ȳ Ỵ FEPs

ȲṳҒϤ ἤП⅔ ∟ ҅ Ԉדᴿ ◕ȳ

ֽ≡  ȳ ֮ цӑẃϢ ᴩⱢ ֪ІȲ

ד П FEPs ȷᴖ Ԝᾈ ᾿ Пכ ᾼד ֪

Іȴ  

( 3) ֥Ӑ ◕ᶾ שׁ Ѭӂ ∂Ӵᾼ ᶾ Ȳ ᴩד П

FEPs ȷֽӐ ◕ᶾ ѻ ὑ э



   

5-4 
 

ᾬ П₣᾿ ӻד (ֽ  5-3МᾼQ1 )Ȳ ᾼ

ц ׄԓ ȴ  

 

Ṽ ϱ ⁄Ȳ ҏᾼ ỵ FEPs Ԛ

132 Ȳᶁ Ṇ ∂ ד ᵒ ὨȲѿẁ▲ цЛ ứ

ἤᾼ Ȳ ’ׄԓ ᴷᶾ ᾼҠ‒⇔ȴ  

ԝ ỵ FEPs ȸῶ  5-1ⱢῴỞᾭ Ȳ҅ῶ

ȸTWISȷῶ  5-2ẞῶ  5-6ѻ ᾼ╥Ṇ аМв ᵂӣȲῶ  

5-2Ɫв ᵂӣПӣ І ᾼFEPs Ȳ҅ῶ ȸFȷῶ  5-3

Ɫв ᵂӣП ᾬ ᾼFEPs Ȳ҅ῶ ȸCȷῶ  5-4Ɫв

ᵂӣП Ḋ ᾼ FEPs Ȳ҅ῶ ȸBuȷῶ  5-5Ɫв ᵂӣ

П֫ Ḋ ᾼFEPs Ȳ҅ῶ ȸBfTȷῶ  5-6Ɫв ᵂӣП֮

ᾼFEPs Ȳ҅ῶ ȸGeȴῶ  5-7Ɫ П FEPs ȲẔ

в ᵂӣ ᴩ ἤ П Ȳ҅ῶ ȸ Varȴῶ  5-8ⱢӢᾬ

ᾼFEPs Ȳ ỵ ד ԈȲ Ṇ а Ӣ

ᾬ ПѬѝȳᾬ ȳὍ ȳ ц ᵂӣȲ҅ῶ ṼᶧⱢȸ

BioHYȳBioPHȳBioRAȳBioMIцBioPEȴῶ  5-9Ɫҵ Ԉᾼ FEPs

ȲиᵑӦ ד ȳЄ ֮ ᵂӣȳӑẃϢ ♄ цẔ҃

ᴩ Ȳ҅ῶ ṼᶧⱢȸCliȳLSGeȳFHAцOthȴ  
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ῶ 5-1ȸῴỞᾭ ᾼFEPs 

 FEP֤  ứ  

TWISGen01 
ѻ ḳ / ҵṶ╝/

 

֯⅔ Ȳ ╟ ц М Ӣᾼ Ṷ╝/

ҵȲẂֽȸѭḳȳ Ⱨȳ֮ Ѭḳȴ Ṷ

╝∟Ҡ ᴩᾼ ᴆȴ (о ȳᾬ )ȳЛ

Ȳ  ϱᾼṶ╝ȴ֝כ

TWISGen02 и ᾼ  

ѻ ╥ ẞỵӰ ц ╟ᾼ∟

ȴỵᶩᾼѬѝ֮ ᾭ Ϛ ╟ᾼ┤ ắ

ẞ נ) ᵿ ▲ ȲБҠ Ӣ Њᾼ

)ȴ ╟Л֝ᾼ иȲ֯Л֝ᾼ ᶙכЏ Ȳ

Л֝ᾼѬѝ֮ ԈȲẂֽ Ḋ

֫ Ḋ ᾼ ế⇔ȴӦὑ ȲҠ ṿ Ѭс

(upconingȷ Ѭ / ѬЮ Ȳ֪ἼѬі П

)Ȳᴖ֯ ╟Л֮֝Ѡ Ӣ оȴẔ҃ ᴕ

ᾼ֪ ȲҔ╗ ỵӰ цБᶙЏ֮ϯ ᾼ

и ╟П ȴἬצ ṷ ╥ ╟

П оᾼϚ иȲᵀṳ֯ Ṇ о ╟

о ἨῴỞᾭ Ҡᴞ ậ ȴ֪ױȲẔ

ὑ ╟ оМȲ ֮ Ϥ ȴ 

TWISGen03 Лᶙԓ⅔  ᴕ ӑ⅔ ȳ ╟П ȴ 

TWISGen04 ♄  ♄ ᾼӣ ֯ὑ  ׄԓȲҔ╗֮ϯ эȴ 

TWISC01 ḳ - ᾬ  

֯ ȳ ⅔ȳ ׄ Ȳ ᾬ ᾼЛ

ᵂц ᴕ ȴ ֯ ⅔Ꞌ₇צ ϱ Ȳ

Ьᴕ צ Ȳ֪Ҡ ╥ ṷԚ֪֝█צ ᴖ

Ϛṷכ ȴ 

TWISC02 - ᾬ  

ἨḊ ᾼ ( ᴶᶮᾭȳḊ ȲẂֽȸ֪(כ

Ḋ М ἨЛṏ Ѡᾎ Ἃכ ἤᾼ ҷȲἨ

֪Лṏ Ѡᾎ ɦᵐכ ɧȴ ֯ ⅔Ꞌ

₇צ ϯȲЬᴕ ṷԚ֪Ἤ█צ כ ȴ 

TWISBu01 ḳ - Ḋ  
Ӧ֮ϯѬ☼Ϥȳѿ ֞ כ Ḋ ׄ ҷ

Ἠ Ȳ Ḋ ᾼЛᶁлἤц/Ἠ ᵅ ⇔ȴ 

TWISBu02 - Ḋ ₇צ  ȲЬצ Ḋ ἤ ᾼ ȴ 

TWISBfT01 ḳ - в֫ Ḋ  
ӦὑֽѬ☼ϤἨ֫ Ḋ ׄ ᾼҷ Ἠ Ȳ Л

ᶁлᾼ֫ Ḋ ȴ 

TWISBfT02 
- в֫

Ḋ  
₇צ ȲЬ֫צ Ḋ ἤ ᾼ ȴ 
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ῶ 5-2ȸв ᵂӣПӣ І ᾼFEPs 

 FEP֤  ứ  
TWF01* Ὅ ἤ  ֪Ὅ ἤ Ȳ вὍ ἤ ᾼ ȴ 

TWF02 / Ӣ Ӧ ẞ Ἠ ᾬ Ὲ Мᾼᾬ ȴ 

TWF03* и ( ꜜ) ᾬ в и ꜜᾼҠ ἤȴ 

TWF04*  
Ӧ ᵂӣȲᴞ ц ᾬ Ὲ

ẞ ᾬ ȴ 

TWF09 
и / о

ᶮכ 

ᶙ ᾬ вᾼῈ ѬȲҠ ᴖи

Ȳ Ẕ ᾬҠ оכ ἤ Ȳֽ Ἠ

Ṹ ȴ 

TWF12  
Ѭ Ϥ ᾬ Ὲ МȲ Ҡ / оȲ כ

Мᾼ цẔ҃Ὅ ἤ ҏȴ 

TWF13 ׀  
Ѭ Ϥ ᾬ МȲБ ֯ М

Пᾬ Ȳ ҏὍ ἤ ȴ 

TWF17 Ὅ ἤ  

ᾬ в ᾼὍ ἤ Ӧӂ☼ ᾼѠה

Ȳᴖ ᶮה (C-14ȲRn-222ȲKr-85)⁄Ҡ

ѿ ד ȴ 

ȸFEP › ӱצ(*)῏Ȳῶӱױ ạὑׄԓ ᴷП ӣ… ӣ ỵ П ֮

ȷӑ ӱ῏… ӣSR-Site П ẃ ȴ 

 

ῶ 5-3ȸв ᵂӣП ᾬ ᾼFEPs 

 FEP֤  ứ  

TWC02*  

֯ в ᾬ в  ᾼ ╥ Ӧ

Ѡה ȷֽὨ в ᾼῈ Ɫ ῈȲ

⁄ѿ ᾼѠה ȴ 

TWC03* в ᾼᶮ  

ᾬ ắẞ ᾼה ȲẂֽȲ Ḋ

ȲϚ Ở ϩ ṿ ᾬ Ḋ צ ἤ֮

ᶮȲᵀֽὨ ϩ ЄȲ ӢҠ ἤ ᶮȴ 

TWC04* 
֪ҵ ϩі

ᾼᶮ  

ᾬ ѻ ӣẃ  ȴ ᾬ ᾼ

⇔Ɫװ Ȳᵀ ᾬ Ӈ ᵂȳ

ᾼד ȴ ϷӇ Ṝצ ᾼἋ ἤȲѿб

в ֪ҵ כ ᾬ ᶮП ἤἨ

ᾼ ȴױҵȲ ᾬ Ӈ Ἥắҵ ϩἬ

ᾼכ в ᶮᾼ ȴ 

TWC11* ᾬ  ֯ ╟ ԈϯȲ ᾬ ᾼ ȴ 

TWC15 Ὅ ἤ  ṓTWF17Ὅ ἤ ȴ 

ȸFEP › ӱצ(*)῏Ȳῶӱױ ạὑׄԓ ᴷП ӣ… ӣ ỵ П ֮

ȷӑ ӱ῏… ӣSR-Site П ẃ ȴ 
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ῶ 5-4ȸв ᵂӣП Ḋ ᾼFEPs 

 FEP֤  ứ  

TWBu02  
ᾬ ׄ ∟Ȳ Ӧ Ἠ ᾼ ȲӦ

ᾬ ῶ Ϥ Ḋ ȴ 

TWBu04 
֯ӑ ế Ԉ ᾼѬḨậ

 

֯ӑ ế ԈϯȲ֪ Ḋ Мᾼ Ѫ ϩȲ

эỂ ỵ вѬԌᾼᵮן ȴ 

TWBu05 ֯ ế Ԉ ᾼѬ  ֯ ế ԈϯȲѬ֯ Ḋ Мᾼ☼ ȴ 

TWBu07* ☼/–  
☼֯ ЁМᶮכ ц Ѭ☼Ȳṳ– Ѭоᾼ

Ё ȴ 

TWBu08 / ԛиӁ 

Ḋ ᾼ цẔ҃ і Ḋ ᾼԛиӁ

ᾼ ϩ- ד ᵂӣȲֽ ȳ Ȳѿц ֵ

Ḋ ᾬ ȳῺ ӕỵц֫ Ḋ ᾼӻФᵂ

ӣȴ 

TWBu10 ᾬ ᾼӂ☼  
֯ Ḋ М֪ ϩі ᾼ☼ Ȳṿ ц ֯э

ѬМ ȴ 

TWBu11 ᾬ ᾼ  
Ḋ М Ӧ ᾼѠה ȲҔᵶ

ᾼ І І Ӎȴ 

TWBu12 
ᵮ   (Ҕᵶѻ Іӻ

) 
Ḋ в Ӧ Іӻ ếῶ ֥Ѡהᵮןȴ 

TWBu13 о 
ӰҵȲ Ḋ вᾼ  ᾬц ᾼ ц

ϡװḛ ȴ 

TWBu14 Ѭ ᾼ о ч ᾼоד  ч ȲҔᵶ ϩ ϩ ȴ 

TWBu15 ᵂӣ 

Ӧὑ І☼ Ё-ỵӰЮ ᾼ ἤ Ȳ

Ё Ḋ ἤ(֫ ϩ Ѭϩ … )Ἤ ᾼכ

ȴ 

TWBu16 Ӱ  
֯ Ḋ М Ӣᾼ Ӱ Ȳ ὑ ᾼч

ᾼᴕ ȴ 

TWBu18 Ӱ ҏ 
Ḋ ֪֫ ᵂӣᴖ ᴟ эỂ ỵ

МȲҠ ᵑᾼ Ӱ ἨЊ ᾼ ᾬ и ȴ 

TWBu25 Ὅ ἤ ὑѬדᾼ  
Ḋ МὍ ἤ Ӧӂ☼ȳ ȳ оȳᵮ ȳ

ȳὍ ἤ ᾼѠה ȴ 

ȸFEP › ӱצ(*)῏Ȳῶӱױ ạὑׄԓ ᴷП ӣ… ӣ ỵ П ֮

ȷӑ ӱ῏… ӣSR-Site П ẃ ȴ 
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ῶ 5-5ȸв ᵂӣП֫ Ḋ ᾼFEPs 

 FEP֤  ứ  

TWBfT03 
֯ӑ ế Ԉ ᾼѬḨậ

 

֯ӑ ế ԈϯȲ֪֫ Ḋ в э Ɫ Ѫ

ϩȲ ᴞỂ ỵ ᾼѬḨậȲᴖᶮכѬ ȴ 

TWBfT04 ֯ ế Ԉ ᾼѬ  
֯ ế ԈϯȲѬ֯ ֫ Ḋ Мᾼ ȲẔѻ

╥Ѭϩ ⇔Ἤ  ȴכ

TWBfT06 ☼/–  
֪ Ể ᾼỵ ֫ Ḋ ӻꜜ Ӣכᾼ

Ѭ ϩȲ כ ֫ Ḋ Ӣ ☼ – ᵂӣȴ 

TWBfT07 / ԛиӁ 

в֫ Ḋ ᾼ иӁȲҔᵶ

ȳ Ȳѿц֫ Ḋ Ḋ ȳỵӰȳ ⅔

ᾼӻФᵂӣȴ 

TWBfT09 ᾬ ᾼӂ☼  
( ᾼᾬ )ц ֯ѬМ֪ ϩі ᾼӂ☼

ȴ 

TWBfT10 ᾬ ᾼ  
֫ Ḋ ᾼ ȲҔᵶ ᾼ

І ế ІФӍȴ 

TWBfT11 
ᵮ (Ҕᵶѻ Іᾼӻ

) 

в֫ Ḋ ᾼ Ӧ Іӻ ῶ ֥Ѡה

ᵮ ȴ 

TWBfT12 ֫ Ḋ ᾼ о 
֫ Ḋ М Ӱѿҵᾼ  ᾬ ᾼ цϡ

ḛװ ȴ 

TWBfT13 Ѭ ᾼ о ч  ṓTWBu14:Ѭ ᾼ о ч ȴ 

TWBfT14 ᵂӣ 
ᵂӣ ֫ Ḋ ἤ(֫ ϩ Ѭϩ … )

ϱᾼ ȴ 

TWBfT15 Ӱ  ֫ Ḋ М Ӱᾼ цד ᾼ ȴ 

TWBfT16 ֫ Ḋ ҏ ֫ Ḋ ҏᾼ ạȴ 

ȸFEP › ӱצ(*)῏Ȳῶӱױ ạὑׄԓ ᴷП ӣ… ӣ ỵ П ֮

ȷӑ ӱ῏… ӣSR-Site П ẃ ȴ 
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ῶ 5-6ȸв ᵂӣП֮ ᾼFEPs 

 FEP֤  ứ  

TWGe03* ֮ϯѬ☼ 
╟ ┤ȳ ⅔ Ể ӕỵвᾼ

֮ϯѬ☼ȴ  

TWGe05* ỵӰᾼᴯ  
Ӧὑϩ Ἠ ϩ ᵂӣ כ ╟Ể ỵӰᴯ

ȴ 

TWGe06 
ԛ♄ -ᾘ Лצ

ᾼᴯ  

Л֝ Ԉϯỵ Л ᾼӔ֣ й

ᴯ ȴ  

TWGe07*  Ӧὑ ϩἨ ϩ М ᾼỵכ ȴ 

TWGe11* 
ᾬ ᾼӂ☼

֥ 

֯ỵӰ Мᾼ֮ϯѬ☼ ȴ ṷ☼

ֵֵюю ӻ ȴ֪ױȲ Л֝ᾼ ᾼѬ

ᾼ ֥ȴӂ☼ ᴖ Л֝ ₤ᾼѬדФậ҅ц/Ἠ

֥ᾼ ᾓȴ 

TWGe12 
ỵӰ ᾼ ᾬ

ᾼ  

М֮ϯѬ☼ᾼ Ȳױ ֮ϯѬᾼӂ☼Њȷ

ỵӰ э вᾼ Ҕ╗ І Ӎ ῶ ȴ 

TWGe13 о ᵮ  
ỵ вᵶѬ ỵ в ᾼѬἨֵἨю

ὑ ȲẔῶ צ ᾼ о ᵮ ȴ 

TWGe24* ѬדМᾼὍ ἤ  

ѬדМὍ ἤ צ ᵂӣᾼ ֥ ȲϷ ╥

ӂ☼ Ἃ ( ֥)ȳ ỵӰ ȳᵮ  ᾬ

Ӣכȳ цὍ ἤ ȴ 

ȸFEP › ӱצ(*)῏Ȳῶӱױ ạὑׄԓ ᴷП ӣ… ӣ ỵ П ֮

ȷӑ ӱ῏… ӣSR-Site П ẃ ȴ 
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ῶ 5-7ȸ ᾼFEPs 

 FEP֤  ứ  

TWVarF01 ⇔ 
֯ ԈвȲ Ԅȳṙ҃ȳҒ МІ ᾼ

⇔Ȳ╥ Ὲ ᾼẗ ȴ 

TWVarC02 ⇔ 
в ᾬ вᾼ ⇔Ȳ╥ Ὲ ᾼ

ẗ ȴ 

TWVarBu02 ⇔ Ḋ в ⇔Ȳ╥ Ὲ ᾼẗ ȴ 

TWVarBu03 ᵶѬ  Ḋ вᵶѬ Ȳ╥ Ὲ ᾼẗ ȴ 

TWVarBu09 Ё  כ
Ḋ вȲЛ֝ Ὲ Ёᾼо ҔᵶὍ)כ

ἤ )цẔ ᵶ ȴ 

TWVarBfT02 ᵶѬ  вᵶѬ Ȳ╥ Ὲ ᾼẗ ȴ 

TWVarBfT08 ֫ Ḋ - כ ᵶ  
֫ Ḋ ֯Л֝ Ὲᾼ о כ ᵶ (ҔᵶὍ

ἤ )ȴ 

TWVarGe01 ⇔ ỵ ⇔Ȳ╥ Ὲ ᾼẗ ȴ 

TWVarGe02 ֮ϯѬ☼ 
֮֯ Ṇ вᾼ֮ϯѬ☼Ȳ╥ Ὲ ᾼ

ẗ ȴ 

TWVarGe03 ֮ϯѬ ϩ 
֮ ᾼ Ṇ вᾼ֮ϯѬ ϩȲ╥ Ὲ

ᾼẗ ȴ 

TWVarGe05 ╟ ᴶᶮᾭ 
эȳ ȳ ịȳ э ᾼ ᴶ ȲϷ ╥

Ἤצ ┤ᾼ ȴ 

TWVarGe10 ֮ϯѬ  כ

֮ϯѬᾼо דȲᵛ֮ϯѬМכ иᾼכ ⇔Ȳ

╥ Ὲ ᾼẗ ȴ ϷҔ╗ о

ᴯ(Eh ) (pH )ȲѿцԉᴶὍ ἤ

ȴ 

TWVarGe12 Ḋ  

Ѭᾇ ᾼ ếẔо иȲכ Ẕ҃ ȳ Ḋ

Ȳ –ϤἨ ὑỵӰ Ȳὑ ⅔  

ϵ  ȴ׀

TWVarGe13 ế ֮ Ѭ ếᾼ ⇔ȴ( ῴỞ ᵛԓ ế100%) 
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ῶ 5-8ȸӢᾬ ᾼFEPs 

 FEP֤  ứ  

TWBioHY01 ֮ϯѬ ҏ 
֮ МὍ ἤ ӦἼậἨᴞ Ὅ֮ϯѬ ҏᴟӢ

ᾬ Мȴ 

TWBioHY02 ֮ϯѬ☼ 
╓ Ϥ֮ῶȳ Ϥ֮ϯѬ Ȳṳ Ӧ◙ѬἨ ☼Ѭ Ὅᴟ

ᾈ☼ П иѬ☼ȴ 

TWBioHY03 ֮ῶ ☼ ╓ ֵ☻Ѭȳ ԜἨẔ҃Ѭ ☼ ֮ῶἬ ӢПѬ☼ȴ 

TWBioHY04 ᾈ☼☼  Ѭ☼ – ếḛ ᵂӣ ȴ 

TWBioHY06 ◦☼ 
Ӧ ȳ ϩȳּדѫ ȳ ц ⇔ ⇔ оἬі

ᵂӣϩȲṿ Ѭ Ӣ═ ἤ П ȴ 

TWBioHY07 ◦ ᾍ 
╓ ◦ Ὲ ӻꜜ Ȳ֪ Ӣ Ѭ ᾚ ᴖӢכ

Ȳ ᴖ ὍᴟЄ Мȴ 

TWBioHY11 ֮ϯѬ ᾃ Ӧ֮ῶѬἨẔ҃Ѡה ҉֮ϯᵶѬ ᾼѬȴ 

TWBioHY12  
ѬѿѬПѠהᴞЄ ᴟ֮ῶȴ ╥֮ἉѬцᾈѬѬ

ẃ ȴ 

TWBioHY14  Ѭ ѿᵅὑᾐ П ⇔ȲӦῶ ᴟῈ Мȴ 

TWBioHY15  ӦЁ Ἠ ᾬ ᵂӣȲṿѬᴞЁ ᴟЄ Мȴ 

TWBioPH01 – ( ȳѬȳ☻Ѭ) 

ὑ ϩἨѬϩᵂӣϯȲṿ ֮ῶᶮ ═ ӢḂ ȴӦ

ȳ֮ῶ ☼ȳᾈ☼ц ἤӛ Ἤі ᾼѬϩ– Ȳ

ṿ֮ῶЁ Ἠ ᾬ  ҷȴ☼כ

TWBioPH02 Ё о 

█ṷ Ю Ӧщ оҠ Ё ӢכἨ ҷȴ

ᾜᴔоȳᾈ ḆἨѬᴯ ᵅ щ о ȲҠ ṿ

ᾜἨᾈ☼ḛ ᾬ כ ֮ȴ 

TWBioPH03 /ḛ  

Ệ ᾬ Ϥ ПМἨ ᾬ ϤỆדП ȴϱ

П Ȳ⁄ắẞ о ᴯ(Eh )ȳ (pH

)ȳ ⇔ ц╥ᵡצẔ҃о ᾬ ֯׀ Ԉ

ȴ 

TWBioPH04 ᵮ /   

М ІᵮןἨᵮ ᴟỆ ᾬ ῶ П Ȳѿц

ᴞỆ ᾬ ῶ  П ȴ ІПо ₤ ȳ о

ᴯ(Eh )ȳ (pH )ц╥ᵡצẔ҃о ᾬ ֯׀

ԈȲ Іӻ ц ֥ч Пч ȴ 

TWBioRA01  ᴆ╬ᾬᴞ ╟ ҏᴟӢᾬ ȴ 

TWBioRA02 ҵ ᵂӣ ᴆ╬ Ἤ כ ֯ ҵ ȴ 

TWBioRA03 ᵮϤ ᵂӣ ӦẻᵮῈ ȲᵮϤᴆ╬ Ἠ П ȴ 

TWBioRA04 Ϥ ᵂӣ Ӧ Ϥᴆ╬ѬἨᾬ ȴ 

TWBioRA06 ṿӣ ṿӣᴆ╬ᾼщ Ἠ ȲἬ Ϣ ȴ 

TWBioRA11 ᾬ  ᾬ› Ҡ Ὅ ἤᾬ ⇔ ᵅȴ 

TWBioRA13  ֢ ₇П ȴ 

TWBioRA14 ֮ ֮Ɫ1 Ё П ᵂ Ѡהȴ 

TWBioMI01 
ῶ Ѭ э Ю

 

ᴆ╬Ѭ Ӧщ ᴟэ♂Ḋ МȲἨ╥ᴞḊ э♂

М ҏẃȴ 

TWBioMI02 
ῶ Ѭ ד

ᵂӣ 

ᴆ╬ѬἨЁ ὑ Ю ῶ П ѿ ד Ѡה ᴩ

ȴЁ Мᴆ╬ᾼѬѿӂ☼Ѡה ᴩ Ȳᾈ☼Ἠ ᾜМ

Ѭ⁄ѿӂ☼/ ☼ȳἋ ѠהȲ ᴩᴆ╬Ѭ ȴ 

TWBioMI03 ֮ϯѬ  ᴆ╬֮ϯѬὑ ếэ Ю вП ȴ 

TWBioMI04  ᴆ╬Ѭ Ӧּז Ё Ϥ֮ϯѬМȴ 

TWBioMI07 Ϥ  
ᴆ╬ѬӦ֮ῶ☼ϤЁ Мȴ☼Ϥ ế Ѭ ֵ Ȳḟ

ứ֮ϯѬ ҉ ⇔ȴ 
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ῶ 5-8ȸӢᾬ ᾼFEPs ( ) 

 FEP֤  ứ  
TWBioMI12 ԛ /ḛ  ᾬ ᴟЄ МȲṳ ∟ḛ ὑ֮ῶȴ 

TWBioMI13 ḛ ᾬԛ  ḛ ᾬ ☼ Ѭ Ӣԛ ȴ 

TWBioMI14 ḛ  
Ӧὑ ϩᵂӣṿ Ѭ в Ӣḛ ц ᴖᶮ

ḛכ ᾬȴ 

TWBioMI16 Ἁ  
☼ М ᾬ ᾘ ᾈᶩȲ ȳ ц ᴩ

ȴ 

TWBioMI17 Ӣᾬ  
Ӧ ᾬцӳ ᾬП♄ ȲṿЁ Ἠḛ ᾬ Ӣ ֥

цԛиӁȴ 

TWBioMI19  Ệ Ἠ ᾬ ѿ ᶮה ᴩ ȴ 

TWBioMI21 ᵮן 
Ӧ ᾬ ᵮןцӢᾬᵂӣȲ Ё МὍ ἤᾬ ᵮ

ᴟן ᾬвȴ 

TWBioMI22  ᾬ ὑ ᾬвП ȴ 

TWBioMI25 ᾬ  ᾬП цᵮϤᵂӣȴ 

TWBioMI26 ᾬв  
ᴆ╬ᾬ ὑ ᾬ ц ᾬ П Ȳᴖᴆ╬ ᾬ

Ҡ Ϣ ἨẔ҃Ӣᾬ ӣȴ 

TWBioMI27  ᵓӣᴆ╬֮ῶѬἨУѬ ᵂᾬȴ 

TWBioMI28 ἼѬ Ἴậ֮ῶѬἨУѬẁϢ Ἠ ᾬ ӣȴ 

TWBioMI29 ẁѬУ Ἴậ֮ϯᵶѬ МᾼѬȴ 

TWBioMI33 ┤ ḛ ᾬ 
ᴞ ᾜцᾈ☼М┤ ḛ ᾬ Ϣ ᴩⱢȲҠ ֪ᴖ

ד Є Ệ ᾬ ȴ 

TWBioPE02 ӂ о 
ד ὑ ֮П ӂ оȴ ӂ оҠ ᾘỴ

֮ ֮ϯѬᾭ ȴ 
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ῶ 5-9ȸҵ ԈᾼFEPs 

 FEP֤  ứ  

TWCli01 
Ṇ - Ṇ

כ Ԉ 

֮ Ṇ Ӧ5Є и ȲҔᵶȸЄכ ȳѬ ȳ

Ԝ ȳ֮ῶ Ӣᾬ ȴ 

TWCli02 ∟Ṇ -  

ᴞ ᾼ 3צ ȸ(1)ы ᾼ П оȴ(2)

֮ Ḃ ȴ(3)֮ ᵂӣȴױҵȲҠ ҵҒϤϢ

Ɫ Ȳ ᴖṕȲϢ ᾼ ṳЛ╥ Ṇ ᾼ

Ϛ иἨ  ȴכ

TWCli03 
Ṇ  - ϩ

 

Ṇ цӻФᵂӣᾼ Ɫ ἤȲ ן

ќȳ ӂ ȳѬѝ ȳ ֫ ạȲ֫

ạד ȸ ҵ ᵂӣᾼῴỞ оᴖṕȲ (Ӕ֫ )

ῴỞ оἨ ( ֫ )ȴ 

TWCli09 
ד ᾼ - 

Ỵ  

Ԝᾈᶁ ד ᾼד ӂ ⇔ оȲ כ Ỵ

ȴ 

TWCli11 ד  -  
֥Ἤצ о – ᾼ Ȳᵛ ᵂӣ╥

Ἠ Ḕ ᵅ֮ᶮҎҐ ПҒ ȴ 

TWCli12 ӂ ᾼḂ  
ӂ Ḃ ᾼד FEPsȲҠ Ӣԓ ἤ( ӂ с )

о ἤ֮ Ḃ ȲẂֽ֮ ᶁ ȴ 

TWCli13 
ᾼ (

Ḙ ) 

צ ᾼ Ḙ ПFEPsȲҔ╗ủ ἤ

ц֮ ᾼ ᵑ ȴ 

TWCli14 
Ѭѝ/Ѭѝ֮

оᾼ֫  

צ Ѭѝ Ѭѝ֮ ПFEPsȲẂֽ Ḃ █ ᾼ

֮ϯѬ ᾃȲḛ ᾬ ủ ἤᾼч ȴ 

TWLSGe02 ֮  
Э П֮ иӁц П֮ ӭ ֮ ֪כ

ạȴ 

TWLSGe03 ֮ /♄  
Ӧὑ ♄ П֮כ ╟П ȴ Э

иӁц♄ иέȴ 

TWLSGe05 Ὃс/ḛ  ֪ Ѝ цὰ ỵ Ἠ֮ᶮὋӢцḛ ȴ 

TWLSGe08 ὰ ϩ  
ҟ ֯ᾼϩ ӭ›ὰ ϩ Ԉᾼ

ȴ 

TWOth01 Ӱ  Ӱ ╟ׄԓᾼ∟Ὠȴ 

TWFHA01 
ӑẃϢ ♄ ᴕ

 

ᴕ צ ц ᾬ ⁄ ѷ҅ ԉᾼӑẃ

Ϣ ♄ ȴ 

TWFHA02 ≈ᾼῂ иέ 
ӑẃϢ ♄ ᾼ ӢҠ ╟ᾼ ῂ

ȴ 

TWFHA03 ԓ ἤᶾ иέ 
֯ ╟П ᵿ ȳ цּדᶾ Ȳ ᴕ

ᾼϢ ♄ ȴ 

TWFHA04 
цӭᾼד

Пᶾ иέ ᴩ  

╟ ғ ᾼ∂ ᶾ ȲҔ╗ȸ∂

ȳ∂ ♣Ṇ ȳἼậ֮ ȳ֯ ╟ϱ∂ Ғ

/ᵐ ȴ 

TWFHA05 
Ѭϩ цӭᾼד

Пᶾ иέ ᴩ  

╟цẔғ ᾼ∂ ᶾ ȲҔ╗ȸ Уȳ

∂ Ѭ ȳḂ ῶ Ѭ (ᾈ☼ȳ ȳ )ᾼ ⇔Ѡ֣Ȳ

Ἠ Ẕ Ẕһῶ Ѭ ᾼ ȴ 

TWFHA06 
цӭᾼד

Пᶾ иέ ᴩ  

╟цẔғ ᾼ∂ ᶾ ȲҔ╗ȸ֯ỵ

М эȳ∂ ỵ♂ȳ ... ȳ∂ ȳ∂ ệᶃ

ȴ 

TWFHA07 
о цӭᾼד

Пᶾ иέ ᴩ  

╟цẔғ ᾼ∂ ᶾ ȲҔ╗ȸ֯ỵӰ

М ֚׀ ᾬȳ∂Ӵ Ӣ ȳ оἨѿẔ҃Ѡ

ᴆ╬Ὲה ȳѬȳЁ Ἠỵ ȳ ◖Ё ȴ 
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 5-1ȸ FEPs ∂ Ἐ 

 

 

 

 5-2ȸ FEPs▐  
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 5-3ȸῺ ӱ  
ȸὑSNFD2017 ᵫМȲ ᴕ Q1 Ḋ /ӕỵ  
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5.2. ҵ Ԉ 

ⱢϠׄԓȲ ӣ І Ҕ⅔ὑ ᾬ МȲṳ ὑ 300 mᴟ

1,000 m ᾼЏ МȲᶦ ҉и Ὼ  ғ ц ғ

ȲỞ צ Ἃ ϤϢ Ӣ♄ Ȳ ᴖ ᵅϢ Ἤắẞ

ᾼ ֚ ȴⱢױЏ ᾬ ד ỆȲ ҵ ᾭ

ᾓᵂӣИ ’כ ╟ Ȳᴖҵ ҏὍ ἤᾬ ȴ ᾼҵ ᾭ

ᾓצҠ ╥ ЄᵂӣἨ╥ ϵᵂӣᴖכȲ ṷҵ ᾭᾓҔ╗ȸ  

ד (1) ȴ  

(2) Є ֮ ᵂӣȴ  

(3) ӑẃϢ ♄ ȴ  

(4) Ӱ ἨẔ҃ᵂӣȴ  

 

ẔМ Ӱ П ЊȲѹẔ ц ֮ Ȳ╝Л

Сᴕ ȴ╝ ѿ ד ȳЄ ֮ ᵂӣȲѿцӑẃϢ ♄

ẃ ᴩᴕ ȴ  

 

ד .5.2.1  

Ɫ ѻ ׄԓᾼҵ ԈПϚȲ כ

⇔ȳ ȳ ȳ ц ӂ ᾼ оȴ ṷ о Ҡ

֮ ╟Ṇ כ Ȳֽ֮ᶮ֮ Ḃ ȳ֮ϯѬ☼ ếо

Ḃ ȳ Ѭ / ѬЮ ȳ– / ᵂӣ ȴД ֮

╟Ἤ П֮ ứἤȲ ᴖ Џ Ṇ ᾼ  ȳ

Пׄԓғ Ȳṳ Ӣᾬ ᾼ оȴắẞᴩ╦ ᾼ

Ȳ  פּ ϫצ ד ἤᾼ оȴⱢ ᵛ ẞ

ẃᾼ Ԝᾈװ Ȳ ӣׁשṅ ᾼ›װԜᾈ Ɫиέ

ׄԓ ᴷ Ȳ Ɫᶺ ᴕԜᾈ П ᴕȲ ứԜᾈ

ᴷ Ɫ12 ȲṳṼד ױ ᴕԜᾈ ᵂⱢӐ ᵫᾼѻ ҵ

Ԉ Ȳ Ẕ ֮ ׄԓᾼ ȴӦὑ ᴷ ֮ Ṇ

ׄԓᾼ ѐ⇔ ứⱢ 100 ╝Ȳד Ԝᾈװ ∟Ȳ⁄

ứ Ԝᾈ Ɫװ7 Ԝᾈ ȴ  
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ᴖ Ԝᾈ П о Ể оᾼ֮ῶ

֮ᶮ ₤ȲҠ ῀ ỵ ֪ϯϚװԜ ᾼẞẃȲ ӂ

⇔ Ởϯ ȳדӂᶁ ⇔Ϸ ϯ Ȳ ᴷּ֯פӑẃ Ȳ∟ד16,700

ױ ᾼ ỵ Ɫכ Ȳדӂᶁ ϯפּ⇔ 2 ˘ȳ ӂ

ϯפּ 20 mȷ╝ ᴷױ ◕ᾼ ԈȲЬ Э ԈדᴿȴṼ›

ϚװԜ Ὠ ᴷӑẃԓ ӂ ═ ϯ ȲҠ Эᵅ

mȲ 120פּ Ӑ ᴖױ֪ Ḕ М ᾘ ֢ ד ȴ֝ ד

ӂᶁ ⇔ ϯ 8 ˘Ȳ ₤Ӧ ЭᾼṸ Ȳ ᴖ Ὼὑ

Эᾼ Ȳ╝ ױ ◕ᾼ ỵ Ӣ♄ Ȳ Ὼᴿ

ὑ ЭПѡӐὧṺȴ  

ⱢϠ ӑẃ ᾼЛ ứἤȲӼ Ὼ֪҅ϢⱢЏ

Пԓכ о ȲᵂⱢЛ֝ ẂПиέȴӐ ᵫѻ

ӣ IPCC AR5(2013) ᵫМᾼCO2 ⇔ ȲᵂⱢѻ Мắԓ

о ϯᾼ Ẃ ( ӂ ϱс7 mᴟ 10 m)Ȳ֝ ȲӼ ӂ

ϱс 75 mᾼ ԓ о (ԓ Ԝ )П ᵂⱢД

Ȳ Ϥׄԓ ᴷᴕ ȴ ד ᾼׄԓ ᴷҵ Ԉ Ȳὑ 8.1

МצḆ ᾼ Ὑȴ  

 

5.2.2. Є ֮ ᵂӣ 

ׄԓᾼ֮ ᵂӣҔ╗ȸ оȳ– ȳḛ ц֮ Ὃ

с ὰ Є֮ Ȳ ᵿ ᵍ ṷᵂӣ ᾿ᾼכ

ҵȲϷ Ϥׄԓ ᴷȴ ᴯὑ Ṹὰ √ ὰ ᾼӻꜜ

Ȳ ὑыӂ◦ѭ ϱȲ֪ὰ Ἤ ᾼЄכ ֮ ᵂӣȲҔ

╗ὰ ϩ ȳ֮ ȳ֮ / ♄ ȳѭЍ / ỵ ♄ ȳὋс / ḛ

ȳ Ϥᵂӣц ( ◙ )♄ ȴӐ ᵫṼ SNFD2017 ᴕ ẂȲ

֯ѻ ᵫ 3.2 МȲ ֮ Ὠכṅשׁ▲ ӱ ỵ ὑ

1,000 ᵛᵧ‹ד ứ֮ ȲṳӑצὙ ὋсἨḛ Ȳ֪֯ױ∟

ᵑ ֮ ȳ֮ / ♄ П ḖȲ∂Ӵ ᾬ ᶼ ϩ ԈП

Ȳиᵑ ὑSNFD2017ѻ ᵫ 4 Џ ᶾ цᶾ ќ
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ᵫ (2)ȲӼὑׄԓ ᴷᶾ М ֮ ֚ ⇔иέᶾ Ȳѿц

ᾬ ắ ϩᴯ П иέᶾ ( ὑ 10.2.2 )ȴ  

 

5.2.3. ӑẃϢ ♄  

ҫϚҠ Ṇ ׄԓПҵ ԈⱢӑẃϢ ♄ ȴ ṷ♄

Ҡѿи֯כ ╟Ἠ ╟ ῺȲẂֽ ἤἨԓ ἤᾼӕỵ

М ᵓӣȲ ṷ♄ Ҡ ╟ כ ȴ  

ӑẃϢ ♄ ד Пҵ ԈҔᵶ ȳ цצ Ἠ ᾼ

Ϥ–֮ϯ ╟ ᴩⱢȴᴕ ӑẃϢ ♄ Л ứἤ Ȳѹ

ѿ Ȳ иᵑὑ 11 Д М ᴩ иέ ȴ  

 

5.3. в ᵂӣᾼӻФиέ 

в ᵂӣᾼӻФиέѻ ὑв ᵂӣẃ Ṇ Ҡ

Ӣᾼ оȲ ṷв ᵂӣ֯ Ṇ ᾼӻФ ȲᵂⱢ  ׄ

ԓ ᴷМἬ П ᴕ о› Ϥ ȴ  

֯FEPs МȲ ᾛ ц ∟Ȳѿ ֥Ѡה

в ᵂӣ ᴩϚ ᴭ … Ȳṳ ᵂӣ ᴩ Ȳ

Ṇ аП ᾼӻФ …ȴѿ Ḋ ֫ Ḋ Мᾼ Ɫ

ẂȲẔ ắ ֵ ֪І Ȳֽ ⇔ ӻФ Ȳᴖ

Ḋ ֫ Ḋ МᾼᵶѬ ֮ϯѬ☼ ᶮȲ⁄ Ѡ ֯

Мᾼ ᶮȴ  

Ӑ ᵫ ὑSNFD2017 ᴕ Ẃ ҏFEPs Ȳṳ ӣӐЁ

Ἠ ѝ Ὠכ ᴩד в ᵂӣᾼӻФ иέȲֽῶ  

5-10ᴟῶ  5-14Ἤӱȴ֝ ֥SNFD2017 ᴕ Ẃ ӱПӭᾼȲ

ҏ 3 ⁄ӣѿ ứ ỵ FEPs ( ὑ 5.1

)Ȳч ѿ  ׄԓғ ╓ ᴩTop-downἨ╥ѿ ҏᾼв ᵂ

ӣ ᴩBottom-upᴭ Ȳѿ Џ  ׄԓғ ╓

ᾼ в ᵂӣ ẔӻФиέ ạȴ∟ ὑӐ ᵫ 8 Ȳѿ

SNFD2017 ᴕ Ẃ ӱ ╟ ᴕ оᾼ иέ ϩȲ

Ҕ╗ҵ Ԉ оȳӢᾬ оȳῺ оȳѬѝ֮ оȳỵӰ

154 
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ϩ оȳо Ԉ оȳ Ḋ ֫ Ḋ оѿц ᾬ

о ȷṳ ∟Ὠӣὑכ иέ ╟ ∂Ӵׄԓ ᴷ ה

(Assessment Modeling Flow, AMF)ȴ֢ᵂӣ ạ ПӭᾼȲ

ֽϯȸ  

(1) ӣ І в ᵂӣПӻФиέ (ῶ  5-10)  

ῶױ ӣ І ֯ ᾬ ᶙֻἨ ȲἬ ӢП

ᶮȸ  

(a) Ὅ ἤ (TWF01)  

ӣ І ᾼ ᶮȲ ᵑ╥ ᾬ Ȳ

Ẕ ᶮ ҏ ᾼ ⇔ц ׀ ȴ  

(b) / Ӣ (TWF02)  

ӣ І ѿц Ӣᾼ ȴ  

(c) и ( ꜜ )(TWF03)  

ӣ І и ѿц֯ ᾬ М ẞ ꜜ

ᾼ ȴ  

(d) (TWF04)  

ӣ І ᾼ ֽᴶ ᴟ ᾬ ȴ  

(e) и / оᶮכ (TWF09)  

ᾬ в ắẞ ∟и ц оᾼ

ȴ  

(f) (TWF12)  

ᾬ Ȳ֮ϯѬ ӣ І Ȳ⁄֢ ֯

֮ϯѬП ⇔ Ȳ֪Ɫ ҏц∟

ПᴩⱢȴ  

(g) ׀  (TWF13)  

֮ϯѬ–Ϥᴟ Ȳ֪ ѽ Ӣ ϳ ᴖ֯׀ᾼ

Ὅ ἤ ׀ Ȳ Ҡ Ὅẞ Ὲ ṳ ὑ

֮ϯѬМ ᴖ ҏȴ  

(h) Ὅ ἤ (TWF17)  

Ὅ ἤ ֯ ᾼ ȴ  
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(2) ᾬ в ᵂӣПӻФиέ (ῶ  5-11)  

ῶױ ϩȳϩ о ᵂӣ֯ ᾬ ᶙ ц ПӻФ

ᶮȸ  

(a) (TWC02) 

ӣ І ᾬ П ᾼ ᴩⱢ ᾬ

ῶ ⇔Ȳ ᴖ Ḋ ᾼ ⇔цἤ ȴ  

(b) в ᾼᶮ (TWC03) 

ᾬ ắẞҵϩ (ֽ֮ )Ȳ в ᾼ о

ᶮȴ  

(c) ֪ҵ ϩі ᾼᶮ (TWC04) 

ᾬ ắẞҵϩ (ֽ֮ )Ȳҵ ᾼ о

ᶮȴ  

(d) ᾬ (TWC11) 

֮ϯѬ ᾬ ∟Ȳ П ᾼ ȴ  

(e) Ὅ ἤ (TWC15) 

Ὅ ἤ ֯ ᾬ вᾼ ȴ  

(3) Ḋ в ᵂӣПӻФиέ (ῶ  5-12)  

ῶױ Ḋ Л֝ ц֮ Ȳ ֮ϯѬП ᾼ

ӻФᵂӣ ᶮȴ  

(a) ( TWBu02)  

ᾬ ẞ Ḋ ᾼ ᵂӣȴ  

(b) ֯ӑ ế Ԉ ᾼѬḨậ (TWBu04)  

֯ Ḋ ӑ ế ԈϯȲ֪ Ḋ Мᾼ Ѫ

ϩȲ эỂ ỵ МᾼѬԌᵮן ᵂӣȴ  

(c) ֯ ế Ԉ ᾼѬ ( TWBu05)  

֯ ế ԈϯȲѬ֯ Ḋ Мᾼ ᶮȴ  

(d) ☼ / – ( TWBu07)  

Ϥ– Ḋ ᾼ֮ϯѬ☼ Ἠ╥☼ Є Ȳ

Ḋ ☼ҷП ᶮȲẔ ∟ ᾬ П

Ԉȴ  
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(e) / ԛи ( TWBu08)  

Ḋ ᵮѬП∟ ֫צ П Ȳױ ӐṝП ⇔Ȳ

ѿц֮ϯѬ֯ Мᾼ … ȴ  

(f) ᾬ ᾼӂ☼ ( TWBu10)  

֮ϯѬМᾼᾬ ὑ Ḋ ѿӂ☼Ѡה П ᶮȲױ

ᾬ ȴ  

(g) ᾬ ᾼ ( TWBu11)  

֮ϯѬМᾼᾬ ὑ Ḋ ѿ Ѡה П ᶮȲױ

ᾬ ȴ  

(h) ᵮ  (Ҕᵶѻ Іӻ ) ( TWBu12)  

֮ϯѬМᾼᾬ Ḋ Ἤ ӢПᵮ ᴩⱢȴ  

( i) о ( TWBu13)  

֮ϯѬ☼ Ḋ Ȳ и Ḋ Ἠ╥ḛ ὑ

ẔМПᴩⱢȴ  

( j) Ѭ ᾼ о ч ( TWBu14)  

֮ϯѬ☼ Ḋ Ȳ֯ Мᾼо ᾬ Ҡ ӢП

о ч ἨẔ҃ оȴ  

(k) ᵂӣ (TWBu15)  

Ё ỵӰПӻꜜ Ȳ֪ І☼ ἤ ᴖ

Ёἤ ᾼᴩⱢ (ֽѬϩ … Ἠ֫ ϩ )ȴ  

( l) Ӱ (TWBu16)  

Ḋ Мᾼ ӰӦὑо ч Ἤ ᾼכ ᴩ

Ɫȴ  

(m) Ӱ ҏ ( TWBu18)  

֮ϯѬ Ḋ Ȳ и Ḋ Мᾼ Ӱ

ѿ П₤ה ҏȲ Ḋ ᾼἤ Ḃ ȴ  

(n) Ὅ ἤ ὑѬדᾼ ( TWBu25)  

ҏ∟Ȳ֯ Ḋ М ֮ϯѬ ᾼᴩⱢȲҔ

ᵶᵮ ȳӂ☼ ȴ  

(4) ֫ Ḋ в ᵂӣПӻФиέ (ῶ  5-13)  
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ῶױ ֫ Ḋ Л֝ ц֮ Ȳ ֮ϯ

ѬП ᾼӻФᵂӣ ᶮȴ  

(a) ֯ӑ ế Ԉ ᾼѬḨậ (TWBfT03)  

֫ Ḋ Ể ӕỵᾼѬ֪ Ёэ ᴖ Ẕᵮן

ПᴩⱢȴ  

(b) ֯ ế Ԉ ᾼѬ ( TWBfT04)  

֮ϯѬ Ϥ֫ Ḋ ∟Ȳ Ϛứ ếᾭ ȷ

֯ ế ԈϯȲ֮ϯѬ֯֫ Ḋ Мᾼ ᶮȴ  

(c) ☼ / – (TWBfT06)  

Ϥ–֫ Ḋ ᾼ֮ϯѬ☼ Ἠ╥☼ Є Ȳ

֫ Ḋ ☼ҷП ᶮȴ  

(d) / ԛиӁ ( TWBfT07)  

֫ Ḋ ᵮѬП∟ ֫צ П Ȳױ ӐṝП ⇔Ȳ

ѿц֮ϯѬ֯ Мᾼ ⇔ ȴ  

(e) ᾬ ᾼӂ☼ ( TWBfT09)  

֮ϯѬМᾼᾬ ( )֯֫ Ḋ Мᾼӂ☼ᴩⱢȴ  

(f) ᾬ ᾼ ( TWBfT10)  

֮ϯѬМᾼᾬ ὑ֫ Ḋ ѿ Ѡה П ᶮȴ  

(g) ᵮ  (Ҕᵶѻ Іᾼӻ )( TWBfT11)  

֮ϯѬМᾼᾬ ֫ Ḋ Ἤ ӢПᵮ ᴩⱢȴ  

(h) ֫ Ḋ Ḃ (TWBfT12)  

֮ϯѬ☼ ֫ Ḋ Ȳ и Ḋ Ἠ╥ḛ ὑ

ẔМПᴩⱢȴ  

( i) Ѭ ᾼ о ч (TWBfT13)  

֮ϯѬ☼ ֫ Ḋ Ȳ֯ Мᾼо ᾬ Ҡ ӢП

о ч ἨẔ҃ оȴ  

( j) ᵂӣ (TWBfT14)  

ᵂӣ ὑ֫ Ḋ ἤᾼ ȴ  

(k) Ӱ (TWBfT15)  
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֫ Ḋ Мᾼ ӰӦὑо ч Ἤ ᾼכ ᴩ

Ɫȴ  

( l) ֫ Ḋ ҏ (TWBfT16)  

֫ Ḋ МȲ ҏᾼ ạȴ  

(5) ֮ в ᵂӣПӻФиέ (ῶ  5-14)  

ῶױ ֮ П֮ϯѬцỵӰȲ Л֝ ֮ Ҡ

ӢПᵂӣ ạȴ  

(a) ֮ϯѬ☼ ( TWGe03)  

ỵ ֮ϯѬᾼ☼ ᶮȴ  

(b) ỵӰᾼᴯ ( TWGe05)  

֮ ṶԈ Ӣ ȲỵӰᴯ ᾼ ᶮȴ  

(c) ԛ♄о -ᾘ Лצ ᾼᴯ ( TWGe06)  

֪Ɫ֮ ṶԈἨ╥ ┤ Ȳ Ẕԛ♄оכ

ПᴩⱢȴ  

(d) ( TWGe07)  

ᴷӕỵ ПиӁ ᶮȴ  

(e) ᾬ ᾼӂ☼ ֥ ( TWGe11)  

֮ϯѬМᾼᾬ ( )֯ӕỵ Мᾼӂ☼ᴩⱢȴ  

(f) ỵӰ ᾼ ᾬ ᾼ ( TWGe12)  

֮ϯѬМᾼᾬ ὑӕỵ МȲѿ Ѡה П

ᶮȴ  

(g) о ᵮ  ( TWGe13)  

֮ϯѬМᾼᾬ ӕỵ Ἤ ӢПᵮ ᴩⱢȴ  

(h) ѬדМᾼὍ ἤ ( TWGe24)  

Ὅ ἤ ҏ Ȳ֯ӕỵ М ֮ϯѬ ᾼ

ᶮȴ  
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ῶ 5-10ȸӣ І ӻФᵂӣ ạ 

1ȸῶМɦЛד ɧ╓ ᵂӣ SNFD2017 ᴕ ẂМ ᾼв Лד Ἠ ד ȴ 

2ȸῶМɦҠἕ ɧ╓ ᵂӣ SNFD2017 ᴕ ẂМ ᾼв דצ Ȳᵀ ЛЄἨЛὙ Ȳֽ ᾼ / Ӣ ὑ ᾬ ҷ

ᴖṕȲ צ ἤȲᵀᵂӣЛὙ Ȳ╝ᵒứҠἕ ȴ 

  

FEPs  

ᵂӣ֤  

SNFD2017 ᴕ Ẃᾼ ӣѠה 
ᴕSR-Site ᾼ ӣ ӐЁ ᴞᴩ ᴷ 

ᾬ ᶙֻ ᾬ ҷ  

TWF01 
 

ᴷӣ І ᾼ ⇔ц

׀ ȲṳṼ ἤ ⇔

ᾼ оȷ ӣORIGEN-S  иέȴה

ᴷӣ І ҏ ᾼ

⇔ц ׀ ȲṳṼ ҏ

ȴ 
- Y 

TWF02 
/ Ӣ 

ᴷӣ І Ἤ Ӣᾼ

ȷ ӣORIGEN-S  иέȴה
Ҡἕ ȴ - Y 

TWF03 
и ( ꜜ) 

ӣ І и ц֯

ᾬ М ẞ ꜜᾼҠ ἤȴ 

֪ ᾬ ҷ Ȳ

ᾬ Ȳᴖ и ц ẞ ꜜᾼҠ

ἤȴ 
- Y 

TWF04 
 

ӣ І ᾼ ֽᴶ ᴟ

ᾬ ȷ ӣCFD Ansys  иέȴה

ѻ ч╣ὑ⅔ ∟ῴ Ȳ

ắ ȲҠἕ ȴ 
- Y 

TWF09 
и / оᶮכ 

Ӣᾼ ыюᴖҠἕ ȴ Лד ȴ Y - 

TWF12 
 

Лד ȴ 
ᾬ Ȳ֮ ϯѬ ӣ І

Ȳ ֢ ֮֯ϯѬП ⇔ȴ 
Y - 

TWF13 
׀  

Лד ȴ 

֮ϯѬ–Ϥᴟ Ȳ֪ ѽ Ӣ

ϳ ᴖ֯׀ᾼ ׀ ȲҠ

Ὅẞ Ὲ Ȳиέ ѿ ҏᵂ

Ɫ ȴ 

Y - 

TWF17 
Ὅ ἤ  

Лד ȴ ѿGoldSim ה ᴷὍ ἤ ȴ - Y 
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ῶ 5-11ȸ ᾬ ӻФᵂӣ ạ 

1ȸῶМɦЛד ɧ╓ ᵂӣ SNFD2017 ᴕ ẂМ ᾼв Лד Ἠ ד ȴ 

2ȸῶМɦҠἕ ɧ╓ ᵂӣ SNFD2017 ᴕ ẂМ ᾼв דצ Ȳᵀ ЛЄἨЛὙ Ȳֽ ᾼ / Ӣ ὑ ᾬ ҷ

ᴖṕȲ צ ἤȲᵀᵂӣЛὙ Ȳ╝ᵒứҠἕ ȴ 

 

  

FEPs  

ᵂӣ֤  

SNFD2017 ᴕ Ẃᾼ ӣѠה ᴕSR-Site ᾼ

ӣ 
ӐЁ ᴞᴩ ᴷ 

ᾬ ᶙֻ ᾬ ҷ  

TWC02 
 

ӣ І ᾬ ᾼ ạ

ᾬ ῶ ⇔Ȳ ᴖ Ḋ ᾼ ⇔

цἤ ȷ ӣFLAC3D ה  иέȴה

ѻ ⅔ ∟ῴ Ȳắ

П ȲҠἕ ȴ 
- Y 

TWC03 
в ᶮ 

ᾬ ắẞҵϩ (ֽ֮ )Ȳ в

ᾼ о ᶮȴ 
ᾬ ҷ ∟Ҡἕ ױ ạȴ Y - 

TWC04 
ҵϩі ᾬ ᶮ 

ᾬ ắẞҵϩ (ֽ֮ )Ȳ ᾼ

о ᶮȴ 
ᾬ ҷ ∟Ҡἕ ױ ạȴ Y - 

TWC11 
ᾬ  

֮ϯѬ ᾬ ∟Ȳ П ᾼ

ᵂӣ ᶮȴ 
ᾬ ҷ ∟Ҡἕ ױ ạȴ - Y 

TWC15 
Ὅ ἤ  

Лד ȴ ѿGoldSim ה ᴷὍ ἤ ȴ - Y 
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ῶ 5-12ȸ Ḋ в ӻФᵂӣ ạ 

FEPs  

ᵂӣ֤  

SNFD2017 ᴕ Ẃᾼ ӣѠה ᴕSR-Site

ᾼ ӣ 

ӐЁ

ᴞᴩ

ᴷ ԛ ế/⅔ ∟ ҅ Ԉדᴿ ◕   ᾼ ế/⅔ ∟ ҅ Ԉדᴿ ◕ ֮  

TWBu02 
 

ᴷ Ӧ ᾬ ᴟ Ḋ ᾼ

ȷѿFLAC3D ה ᴷȴ 

ᴷ Ӧ ᾬ ᴟ Ḋ ᾼ ȷѿ

FLAC3D ה ᴷȴ 
Лד ȴ Y - 

TWBu04 
֯ӑ ế Ԉ ᾼѬᵮן

 

Ḋ Ể ӕỵᾼ֮ϯѬȲ֪ Ёэ

ᴖ Ẕᵮןȴ 
Лד ȴ Лד ȴ Y - 

TWBu05 
֯ ế Ԉ ᾼѬ  

֯ӑ ẞᶙԓ ế ԈϯȲӦTWBu04 ᴩᴕ

ȴ 

Ѭϩ … Њὑ10-12 m/s ȲҠἕ Ȳ֪Ɫױ

Ӧ Ѡהѻ ȴ 
Лד ȴ Y - 

TWBu07 
☼/–  

֮ϯѬϤ– Ḋ Ȳ Ḋ ☼

ҷП ᶮȲẔ ᾬ Ԉȴ 
Лד ȴ Лᴕ ȴ Y - 

TWBu08 
/ ԛиӁ 

Ḋ ᵮѬП∟ ֫צ П Ȳױ

ӐṝП ⇔Ȳѿц֮ϯѬ֯ Мᾼ ⇔

ȴ 

֥ ᴷ֪Ɫ Іӻ ȳ ⇔ ᾬ

Ḋ оПᴩⱢȴ 
Лᴕ ȴ Y - 

TWBu10 
ᾬ ᾼӂ☼  

ὑ֮ϯѬМᾼᾬ Ȳѿӂ☼Ѡהὑ

Ḋ П ᶮȴ 

ὑ֮ϯѬМᾼᾬ Ȳѿӂ☼Ѡהὑ Ḋ

П ᶮȴ 
Лᴕ ȴ Y - 

TWBu11 
ᾬ ᾼ  

ὑ֮ϯѬМᾼᾬ Ȳѿ Ѡהὑ

Ḋ П ᶮȴ 

ὑ֮ϯѬМᾼᾬ Ȳѿ Ѡהὑ Ḋ

П ᶮȴ 
Лᴕ ȴ Y - 

TWBu12 
ᵮ (Ҕᵶ Іӻ ) 

ὑ֮ϯѬМᾼ Ȳ Ḋ

Ἤ ӢПᵮ ᴩⱢȴ 

ὑ֮ϯѬМᾼᾬ Ȳ Ḋ Ἤ

ӢПᵮ ᴩⱢȴ 
Лᴕ ȴ Y - 
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ῶ 5-12ȸ Ḋ в ӻФᵂӣ ạ( ) 

FEPs /ᵂӣ֤  

SNFD2017 ᴕ Ẃᾼ ӣѠה 
ᴕSR-Site ᾼ

ӣ 

ӐЁ

ᴞᴩ

ᴷ ԛ ế/⅔ ∟ ҅ Ԉדᴿ ◕ 
  ᾼ ế/⅔ ∟ ҅ Ԉד

ᴿ ◕ 
֮  

TWBu13 
о 

֮ϯѬ☼ Ḋ Ȳ и Ḋ

Ἠḛ ПᴩⱢȴ 

֮ϯѬ☼ Ḋ Ȳ и Ḋ

Ἠḛ ПᴩⱢȴ 
Лᴕ ȴ Y - 

TWBu14 
Ѭ ᾼ ч  

֮ϯѬ☼ Ḋ Ȳ֯ Мᾼо ᾬ

ӢПо ч ἨẔ҃ оȴ 

֮ϯѬ☼ Ḋ Ȳ֯ Мᾼо

ᾬ ӢПо ч ἨẔ҃ оȴ 
Лᴕ ȴ Y - 

TWBu15 
ᵂӣ 

Ё ỵӰПӻꜜ Ȳ֪ І☼ ἤ

ᴖ Ёἤ ᾼᴩⱢ(ֽѬϩ … Ἠ

֫ ϩ)ȴ 

Ё ỵӰПӻꜜ Ȳ֪ І☼ ἤ

ᴖ Ёἤ ᾼᴩⱢ(ֽѬϩ

… Ἠ֫ ϩ)ȴ 

Лᴕ ȴ Y - 

TWBu16 
Ӱ  

Ḋ Мᾼ Ӱ֪о ч Ἤ ᾼכ

ᴩⱢȴ 

Ḋ Мᾼ Ӱ֪о ч Ἤ כ

ᾼ ᴩⱢȴ 

֯ Ḋ ȳ ᾬ

ӕỵ ᴩ ֥

ᴕ ȴ 
Y - 

TWBu18 
Ӱ ҏ 

֮ϯѬ Ḋ Ȳ и Ḋ Мᾼ

Ӱ ѿ П₤ה ҏȲ Ẕ ҏ ᶮȴ 

І ⇔Єὑ4 mM Ҡἕ ȴᵡ⁄ ᴩ ᴷȴ 

І ⇔Єὑ4 mM Ҡἕ ȴᵡ⁄ ᴩ

ᴷȴ 
Лᴕ ȴ Y - 

TWBu25 
Ὅ ἤ ὑѬדᾼ

 

֪Џ ᾼῴỞ ԈҠ ẞ  ғ Ȳױ

Л Ӣȴ 
ѿGoldSim ה ȴ 

ѿGoldSim ה

ȴ 
- Y 

1ȸῶМɦЛד ɧ╓ ᵂӣ SNFD2017 ᴕ ẂМ ᾼв Лד Ἠ ד ȴ 

2ȸῶМɦҠἕ ɧ╓ ᵂӣ SNFD2017 ᴕ ẂМ ᾼв דצ Ȳᵀ ЛЄἨЛὙ Ȳֽ ᾼ / Ӣ ὑ ᾬ ҷ

ᴖṕȲ צ ἤȲᵀᵂӣЛὙ Ȳ╝ᵒứҠἕ ȴ 

3ȸῶМɦ Лᴕ ɧ╓ ᵂӣ SNFD2017 ᴕ ẂМ ᾼв דצ ȲᵀӐ ◕Ԓѿѻ ֪І ᴩ Ȳӑẃ ═ ᴩד

ạ Ȳֽ Ḋ М ☼/– ֮ ᾼ …ȴ 
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ῶ 5-13ȸ֫ Ḋ в ᵂӣӻФ ạ 

FEPs /ᵂӣ֤  
SNFD2017 ᴕ Ẃᾼ ӣѠה ᴕSR-Site

ᾼ ӣ 
ӐЁ ᴞᴩ ᴷ 

ԛ ế/⅔ ∟ ҅ Ԉדᴿ ◕   ᾼ ế/⅔ ∟ ҅ Ԉדᴿ ◕ ֮  

TWBfT03 
֯ӑ ế Ԉ ᾼѬ

Ḩậ  
֮ϯѬ֯֫ Ḋ ᾼ ᵂӣȴ Лד ȴ Лד ȴ Y - 

TWBfT04 
֯ ế Ԉ ᾼѬ

 

֯ӑ ẞᶙԓ ế ԈϯȲӦTWBfT03

ᴩᴕ ȴ 

Ѭϩ … Њὑ10-12 m/s ȲҠἕ Ȳ֪Ɫױ

Ӧ Ѡהѻ ȴ 
Лד ȴ Y - 

TWBfT06 
☼/–  

ѿ П ᴩứ ᴷ֫ Ḋ ᾼ

/– ȴ 
Лד ȴ Лᴕ ȴ Y - 

TWBfT07 
/ ԛиӁ 

֫ Ḋ ᵮѬП∟ ֫צ П ȴ 
֥ ᴷ֪Ɫ Іӻ ȳ ⇔ ᾬ

Ḋ оПᴩⱢȴ 
Лᴕ ȴ Y - 

TWBfT09 
ᾬ ᾼӂ☼  

֮ϯѬМᾼᾬ ( )֯֫ Ḋ

Мᾼӂ☼ᴩⱢȴ 

Ѭϩ … Њὑ10-12 m/s ȲҠἕ Ȳ֪Ɫױ

Ӧ Ѡהѻ ȴ 
Лᴕ ȴ Y - 

TWBfT10 
ᾬ ᾼ  

֮ϯѬМᾼᾬ ὑ֫ Ḋ ѿ

Ѡה П ᶮȴ 

֮ϯѬМᾼᾬ ὑ֫ Ḋ ѿ Ѡה

П ᶮȴ 
Лᴕ ȴ Y - 

TWBfT11 
ᵮ (Ҕᵶѻ Іᾼ

ӻ ) 

֮ϯѬМᾼᾬ ֫ Ḋ Ἤ

ӢПᵮ ᴩⱢȴ 

֮ϯѬМᾼᾬ ֫ Ḋ Ἤ ӢПᵮ

 ᴩⱢȴ 
Лᴕ ȴ Y - 
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ῶ 5-13ȸ֫ Ḋ в ᵂӣӻФ ạ( ) 

FEPs /ᵂӣ֤  
SNFD2017 ᴕ Ẃᾼ ӣѠה ᴕSR-Site

ᾼ ӣ 

ӐЁ ᴞᴩ

ᴷ ԛ ế/⅔ ∟ ҅ Ԉדᴿ ◕   ᾼ ế/⅔ ∟ ҅ Ԉדᴿ ◕ ֮  

TWBfT12 
֫ Ḋ ᾼ

о 

֮ϯѬ☼ ֫ Ḋ Ȳ и Ḋ

Ἠ╥ḛ ὑẔМПᴩⱢȴ 

֮ϯѬ☼ ֫ Ḋ Ȳ и Ḋ Ἠ

╥ḛ ὑẔМПᴩⱢȴ 
Лᴕ ȴ Y - 

TWBfT13 
Ѭ ᾼ ч

 

֮ϯѬ☼ ֫ Ḋ Ȳ֯ Мᾼо

ᾬ ӢПо ч ἨẔ҃ оȴ 

֮ϯѬ☼ ֫ Ḋ Ȳ֯ Мᾼо ᾬ

ӢПо ч ἨẔ҃ оȴ 
Лᴕ ȴ Y - 

TWBfT14 
ᵂӣ 

ᵂӣ ֫ Ḋ ἤᾼ ȴ ᵂӣ ֫ Ḋ ἤᾼ ȴ Лᴕ ȴ Y - 

TWBfT15 
Ӱ  

֫ Ḋ Мᾼ ӰӦὑо ч

Ἤ ᾼכ ᴩⱢȴ 

֫ Ḋ Мᾼ ӰӦὑо ч Ἤ כ

ᾼ ᴩⱢȴ 
Лᴕ ȴ Y - 

TWBfT16 
֫ Ḋ ҏ 

֫ Ḋ МȲ ҏᾼ ạȴ ֫ Ḋ МȲ ҏᾼ ạȴ Лᴕ ȴ Y - 

1ȸῶМɦЛד ɧ╓ ᵂӣ SNFD2017 ᴕ ẂМ ᾼв Лד Ἠ ד ȴ 

2ȸῶМɦҠἕ ɧ╓ ᵂӣ SNFD2017 ᴕ ẂМ ᾼв דצ Ȳᵀ ЛЄἨЛὙ Ȳֽ ᾼ / Ӣ ὑ ᾬ ҷ

ᴖṕȲ צ ἤȲᵀᵂӣЛὙ Ȳ╝ᵒứҠἕ ȴ 

3ȸῶМɦ Лᴕ ɧ╓ ᵂӣ SNFD2017 ᴕ ẂМ ᾼв דצ ȲᵀӐ ◕Ԓѿѻ ֪І ᴩ Ȳӑẃ ═ ᴩד

ạ Ȳֽ Ḋ М ☼/– ֮ ᾼ …ȴ 
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ῶ 5-14ȸ֮ в ᵂӣӻФ ạ 

FEPs  

ᵂӣ֤  

SNFD2017 ᴕ Ẃᾼ ӣѠה ᴕ

SR-Site

ᾼ ӣ 

Ӑ

Ё ᴞ

ᴩ ᴷ ┤ ◕ ⅔ ∟ ҅ Ԉדᴿ ◕ Ԝᾈ  ֮  

TWGe03 
֮ϯѬ☼ 

Лᴕ ȴ 
DarcyTools ֮ϯѬ☼

ᶮȴ 

DarcyTools ֮ϯ

Ѭ☼ ᶮȴ 
Лᴕ ȴ - Y 

TWGe05 
ỵӰᾼᴯ  

ӣὑ ắ ứἤиέׁש

ṅȲ Лᴕ   ׄԓП ȴ 
Лᴕ ȴ Лᴕ ȴ Лᴕ ȴ - Y 

TWGe06 
ԛ♄о (ᾘ Лצ

ᾼᴯ ) 

֪ ┤ ԛ♄оȲ ᴩ ỵ

Ѭ… Ḃ ПׁשṅȲ Лᴕ

  ׄԓП ȴ 

ԛ♄о Лᴕ ȴ 

Є֮ ϩ о ԛ♄о Л

ᴕ ȴ 

Є֮ ϩ о ԛ

♄о Лᴕ ȴ 

ӣ э ⁄ ᴩ э

Ȳṳ 3DEC ה

ᾬ ҷ ȴ 

ᴷ֮ Ӣ ȴ 

- Y 

TWGe07 
 

֪ ┤ ┤

э Ȳ ᴩ ỵ Ѭ…

Ḃ Ȳѿц э ᴶᶮᾭḂ

ПׁשṅȲ Лᴕ   ׄԓП

ȴ 

э Ȳ ᴩ ỵ

Ѭ… Ḃ Ȳѿц э ᴶ

ᶮᾭḂ Пׁשṅȴ 

ὑӘϵ Ё ᴩѬϩ

ᴷȴ 

3DEC Ԝ і

ᾼ ȴ 
Y - 

TWGe11 
ᾬ ᾼӂ☼

֥ 

(1) ᾼӂ☼ Ӂȴ 

(2) ếᾬᾼ כ ᴷȴ 

(1) ᾼӂ☼ Ӂȴ 

(2) ếᾬᾼ כ ᴷȴ 

(1) ᾼӂ☼ Ӂȴ 

(2) ếᾬᾼ כ ᴷȴ 

(3) ᾼ ȴ 

Лד ȴ Y - 

TWGe12 
ỵӰ ᾼ

ᾬ  
☼ Ѧ֮ϯѬМ ᾼ ȴ ☼ Ѧ֮ϯѬМ ᾼ ȴ 

☼ Ѧ֮ϯѬМ

ᾼ ȴ 
Лד ȴ Y - 
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ῶ 5-14ȸ֮ вᵂӻФᵂӣ ạ( ) 

FEPs  

ᵂӣ֤  

SNFD2017 ᴕ Ẃᾼ ӣѠה 

ᴕ

SR-
Site

ᾼ

ӣ 

Ӑ

Ё

ᴞ

ᴩ

ᴷ 

┤ ◕ ⅔ ∟ ҅ Ԉדᴿ ◕ Ԝᾈ  ֮  

TWGe13 
о ᵮ  

Лד ȴ (1)  ᵮ  ₤ Ϥ о∟ᾼи …

ᾎȴ 

(2)  о֯ и … ᾼ Бצᴕ

ȴ 

(1)  ᵮ  ₤ Ϥ о∟ᾼи …

ᾎȴ 

(2)  о֯ и … ᾼ Бצᴕ

ȴ 

Лד ȴ 

Y - 

TWGe24 
ѬדМᾼὍ

ἤ  

ױ Л

Ӣҷ ȲЛד ȴ 

ᵓӣGoldSim ה ҏ Ȳ֯ӕ

ỵ М ֮ϯѬ ᾼ ᶮȴ 

ᵓӣGoldSim ה ҏ Ȳ֯ӕ

ỵ М ֮ϯѬ ᾼ ᶮȴ 

ᵓӣGoldSim ה ҏ Ȳ֯ӕ

ỵ М ֮ϯѬ ᾼ ᶮȴ 
- Y 

1ȸῶМɦЛד ɧ╓ ᵂӣ SNFD2017 ᴕ ẂМ ᾼв Лד Ἠ ד ȴ 

2ȸῶМɦ Лᴕ ɧ╓ ᵂӣ SNFD2017 ᴕ ẂМ ᾼв דצ ȲᵀӐ ◕Ԓѿѻ ֪І ᴩ Ȳӑẃ ═ ᴩד

ạ Ȳֽ Ḋ М ☼/– ֮ ᾼ …ȴ 
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6.   Ṇ ᾼׄԓғ ȳׄԓғ ╓ ׄԓғ ╓  

ᾼ Ӑׄԓ ⁄╥ ӣ І Ϣ Ӣ♄ ᴩ

ȲṼ ɦ Ὅ ἤ ᾬ цẔ ╟ׄԓ ⁄ɧ 3 (ᴩ

╜ І ỗ Ȳ 2013)Ȳ֮Ἁϯ ᾼ ֮ Ҡѿ

֥ ᾼ Ἐ ḖȴױҵȲɦ Ὅ ἤ ᾬ цẔ ╟ׄԓ

⁄ɧ 5 5 (ᴩ╜ І ỗ Ȳ2013)╓ҏȲ

ᵍᴯὑ֮ ẓὙ ϱсἨ– П֮ Ȳ ѿ כ Пכ ȴ

ᴖ ֮ П ᴩѠהȲ ѻ ᾼׄԓғ ֯ ᴷ

 ӣ І ὑ ᾬ Мȴ ᾬ Лἅ Ȳװ ᾼׄԓғ

⁄Ɫ Ἤצ ᾬ ҏᾼ ȲἋ Ẕ ҏ∟ὂ Ϣ Ӣ♄

П ȴ֪ױȲ   Ɫׄԓ ᴷМᾼ ғ ȴѿϯиᵑ

 ц ᾼׄԓғ ╓ ᴩ ὙȴӦὑӐᶾ ќ

ᵫӭ› ᴕ ẕ ἘȲ֪ױȲẔׄԓғ ⁄ϱᶁ ẕד

֝Ȳᵀᴕ ᶺ ᾼ֮ Ԉȳ֮ ֮ Ԉ ẕṳЛ֝דȲ

֢Ṇ аᾼׄԓғ цẔ╓ ӼҠ ἬЛ֝ȴצ Ӑᶾ ќ

ᵫ ◕Ԓ ᴕ ẕSKB ( SKB, 2011, p247-267)ᾼׄԓғ ц

Ẕ╓ Ɫ ȲӑẃҠ Ẕ ứПׄԓғ цẔ╓

Ȳԛ ᴩḆ ϤᾼׁשṅȲṳСѿ / ứ оẔ ứἤצ Пׄ

ԓғ ╓ ȲἨ῏ / Ẕׄԓғ ╓ ȴ  

  

6.1. ׄԓғ ȳׄԓғ ╓ ׄԓғ ╓ П Ὑ 

(1 ) ׄԓғ ȸ  

ⱢϠ ц ᴷ Ṇ ᾼׄԓἤȲ ֢Ṇ аὑ  

ц ϱᾼׄԓғ ᴩ ᾼ ȴ ὑ Ṇ а ἤᾼ

ц Ṇ ᾼ  оȲҠ ứϚṆԝ ὑ  ц ᾼׄԓ

ғ ȴ  

ױ֯ ᾓϯȲׄԓғ ᾼứἤứ Ɫ аԈ ὑׄԓᾼ ȴ

ẂֽȲ ᾬ ὂᶼ ṿẔ  ғ Л ắ Ȳ

ᵛ ӢϠɦ ᾬ ẓצὂᶼ ᾼ ϩɧПứἤ ȴ 
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(2 ) ׄԓғ ╓ ȸ  

ⱢϠ ϚḔẓ ᴷ Ṇ ᾼׄԓἤȲ Ṇ

(Ҕ╗Џ цщ )ȲѿҠ Ἠ ᾼ ẃὙ

ׄԓғ ᾼ ȴẂֽȲ⇔כ ὑ ᾬ Ҡᵡɦὂᶼ ɧ

ᾼׄԓғ ȲӦὑ ╥Ӧ Ḋ ᾼ ϩц Ѭ ϩ

Ғ ᴖ Ȳᴖ ṷ ϩҠ о ᴷ Ȳ╝ Ҡѿ

ứⱢ ᾬ ׄԓғ ᾼứ ╓ ȴ ᴖṕПȲׄԓғ ╓

╥Ϛ Ҡ Ἠ ᾼ ȲӣѿὙ ӱṆ аПד

ׄԓғ ╥ᵡ ṜȲϷṿׄԓғ ứ ᴷ ȴ  

(3 ) ׄԓғ ╓ ȸ  

ⱢϠ ֢Ṇ аᾼׄԓғ ╥ᵡ ֯ ׄԓ ᴷᾼ

в═ ═Ȳ ѿὙ ᾼ ẃ ׄԓғ ╓ ╥ᵡ ȴכ

ẂֽȲ ẕSKBׁשᵒ ὑԜᾈ ᾼ Є Л 45 

MPaȲ― ứ ᾬ ᾼ Л 45 MPaȲᴖ 45 MPa

ᵛⱢׄԓғ ╓ ȴ֪ױȲׄԓғ ╓ ╥ứ ᾼ

ạȲ ׄԓғ ╓ ṜẔד ᾼ Ȳ⁄Ẕד ᾼғ

Ҡѿ ═ȴ  

(4) ׄԓғ ȳׄԓғ ╓ цׄԓғ ╓ ᾼẃ  

ׄԓғ ȳׄԓғ ╓ цׄԓғ ╓ ᾼ ứ ὑׄԓ

ᴷẓצ ᾼ ᵗȲᴖ ṷׄԓғ ╥∂Ӵὑȸ  

(a) KBS-3 ╟ᾼ Ἐ╥ ὑ 2 ѻ ׄԓғ Ȳᵛ

 ế ȴ  

(b) ὑKBS-3 ╟  оᾼּד ῀ȴ  

֯ KBS-3 ╟  ϫדᾼׁשṅМȲ ẕSKB ∂Ӵ

ϠẔ  ᾼׄԓғ ц Ḗȴ֪ױȲ֯SR-SiteМ ṷᵘ

ϩᾼכὨȲ ứ֢ аԈ  ц ᾼׄԓғ Ȳᴖ ṷứ

ᾼẃ ⁄╥ ᴕ֢ аԈᾼᵂӣ ᵫȴ  

(5) ׄԓғ ╓ › П  

ׄԓғ ╓ ṳЛϚứ ╥ › ȴׄԓғ ╓ ╥

ׄԓ ᴷᾼ ѐ⇔ (100 ד )МӇ Ә ṜП ⁄ȷ ›
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⁄╥ ╟ᾼῴỞᾭ ȴ֪ױȲ аԈᾼ › צ

҉иᾼ ȲѿṿẔ֯ ᴷ ᾼҠ ֕о ᶮ∟ȲЬ

Ҡ ’ ֥ׄԓғ ╓ ȴẂֽȲ ᾬ ὑ⁴⇔

ᾼׄԓғ ╓ Ɫ⁴⇔>0 cmȷ › Ɫ 5 cmȲ҅ῶ

ᾬ ᾼῴỞᾭ Ɫ 5 cmȲᴖ Ҡ ֪ ᵂӣᴖṿ⁴⇔

Ȳᵀὑ ᴷ Ꞌ ֥⁴⇔ >0 cmᾼׄԓғ ╓

ȲИ ’  ғ Лắẞ ȴ  

ᴖȲ█ṷ аԈῴỞᾭ ד ᾼ ṳЛ ֥ Ɫׄԓғ

╓ ȲẂֽ ᾼ ц ᵶ Ȳѿц Ḋ М ᾼᵶ

Ȳ ṷ Ɫ аԈӢ ᾼῴỞᾭ ȲϷ ╥ ›

צ ȲӦὑЛ ᴖצἬḂ Ȳ֪ױЛ ֥ᵂⱢׄԓғ

╓ ȴ  

(6) ֢ׄԓғ ᾼ …  

֢ׄԓғ ꞋצẔד ἤȲֽ Ḋ Ἤצᾼׄԓғ ЛҵѾ

╥ќ═ ᾬ ᾼׄԓғ ȲἨ῏ ẁ ᾼᵂӣȴ ẂᴖṕȲ

Ḋ ׄԓғ Мᾼɦ ạӂ☼ ɧ ╥ќ═ ᾬ ׄԓ

ғ Мᾼɦ ẁ ɧȲṳѹѿ ᵂӣẃ ẁ ᾼғ ȴ

֝ ᾼȲӕỵᾼἬׄצԓғ ⁄᾿ Ἠ ᾼ Ḋ ᾼׄ

ԓғ ẃќ═ ᾬ ᾼׄԓғ ȲἨ῏ ẁ ᾼᵂӣȴ  

(7) ֥ϱ  

(a) ׄԓғ Ҡ Ɫ ╟аԈ ὑׄԓᾼ ȴ  

(b) ׄԓғ ╓ ╥ ╟аԈҠ Ἠ ᾼ ἤȲ ӱ

ׄԓғ Ṝᾼ ⇔ȴ  

(c) ׄԓғ ╓ ╥Ϛ ứ ᾼ ạȲ ׄԓғ ╓

ṜẔד ᾼ ⁄Ȳ⁄Ẕד ᾼғ ⁄Ҡѿ ═ȴ  

(d) ׄԓғ ȳׄԓғ ╓ цׄԓғ ╓ ᾼẃ ╥ ὑ

KBS-3 ἘП  ȳ Ȳѿц ╟  оᾼּד

῀ȴ  
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6.2.  ׄԓғ ȳׄԓғ ╓ ׄԓғ ╓  

Ӑ Ἤצ ד  ᾼׄԓғ ȳׄԓғ ╓ цׄԓғ

╓ ᴩ ᾼ ὙȲṳѿ֢Ṇ аᾼׄԓғ ҅ (ֽ

Can1ȳBuff2 )Ȳ Ɫ  6-1ȴ  

(1) ᾬ ( canister)ȸ  

Ӑ ᾼ ᾬ Ἐ KBS-3 ἘדᴿȲ╝֯ׄԓғ

⁄ԒῴḔ ᴕẔׁשṅכὨȲṳ Ӑ ᾼ цׁשṅכὨԛ

СѿḂ ȴ  

Can1. ẁ ( provide corrosion barrier)  

ᾬ Ҡ ֪ᾬ Ἠо ᾼᵂӣᴖ ᵅẔᶙ ἤȴ  

ὑ ᾬ ᶙ ἤᾼ ḖⱢ ᾬ ᾼ Л זּ

Ȳ Ұ Ȳ҅ῶ ᾬ ᾼ Њ⁴⇔ Єὑ 0 

cmȸɦ ⁴⇔>0 cmɧȴҬ Ἤצᾼ ᾬ ֮ Ṝ

ױ ȲᵛҠ כ  ғ ṳ ҏᾼ ᶮ Ӣȴ  

Can2. ὂᶼ ( w ithstand isostatic load) 

ᾬ ᾼ ׄԓғ ПϚⱢ ὂᶼ ȴ  

╟ ⇔ᾼ Ɫ Ḋ ֫ ϩц Ѭ ϩ

ᾼ ếȷὑԜᾈ ȲϱѠԜ ҵ╟Ғᾼ Ȳѿ ẕ

ῺҖ ᾼᾭᾓᴕ ȲẔ Є Л 45 MPaȴ֪ױȲ

ᾬ ᵛѿ ὂᶼ45 MPaᾼ ᵂⱢ › Ȳᴖ 45 

MPaᾼ › ⁄ ד ᾼᵂⱢׄԓғ ╓ ȸɦ

<45 MPaɧȴ ᴖȲṳЛῶӱ ᾬ ắẞ 45 MPa

ᾼ Ϛứ ȴ ẕSKB (2010 h, p73)ѿ’ׂᾼ Ȳ

ᴩ ᾬ ᾼ Ӑ ⇔ (underlying strength 

calculations)ц ᶴиέ (damage tolerance analyses)Ȳ

Ὠ╓ҏ ᾬ ᾼ ẞ 130 MPaҿҢȲИ ȴ

ҵȲױ ỵ Ἤ Пᴯ ц ЛᴟὑצԜ

ᾼ ṶȲ֪ױȲ ὑϱ иέᾼ Ὠц֯ ϱ ẁṜ

ᾼ’ׂ⇔Ȳ ◕ ֮ ᾬ ὂᶼᾼᶁ֣
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Ɫ 45 MPaȲ∟ Ɫᴕ П ἤȲҠ ᴩḆ Ϥᾼׁש

ṅȳ ∟Сѿ ȴ  

Can3. ὂᶼ ϩ ( w ithstand shear load) 

ᾬ ҫϚ ׄԓғ ȲⱢ ὂᶼ й э

ᾼ ϩᴯ ȴ  

ᾬ ϩᴯ ד ᾼ › ȸɦ эвᾼ ᾬ

ϱ ⇔Ɫ 2,050 kg/m 3ȳӦ Ё ᾼכ Ḋ Ȳ

֯ắẞѿԉᴶṔ⇔ ᴯ ᾼ йȲṳắẞ ⇔ 1 m/sȳ

ᴯ 5 cmᾼ ϩȲҒϱ ⇔ ᴟπ ᴈᾼ ԈϯȲ ᾬ

’═ᶙ Ȳṳ’צὂᶼᶁ֣ ᾼ ϩȴɧ  

ϱ ԈꞋ ṜȲᵛ ֯ׄԓ ᴷМȲ ᾬ Л

ắ ϩᴯ ᾼ ȴ  

(2) Ḋ ( buffer)ȸ  

Buff1. ạӂ☼ ( l imit advective transport)  

Ḋ ᾼ ׄԓғ ПϚȲⱢ ạ ᾬ Ҡ כ

ᾼᾬ Ȳѿц  Бּז ᾬ ᴖ ҏᾼ ȴ

Ȳױ֪ эМ ᾬ ᾼ Ḋ ȲӇ ᵍҠᶶ

ᾼӂ☼ ȴSNFD2017 ᴕ Ẃ Ḋ ᾼѬ

ϩ … ạֽϯȸɦѬϩ … <ρ ρπ  m/sɧȴ

ҵȲӦὑױ Ḋ ѻ ╥Ӧ Ё ᾬ Ȳכ Ѭ Ɫ

Ё ᾬᾼ ἤȲ֪ױȲ Ḋ ᾼ֫ ϩ Ɫ 1 ׄԓ

ғ ╓ ȸɦ֫ ϩ>1 MPaɧȴ  

Buff2. ю Ӣᾬ♄ἤ ( r educe microbial activity) 

оᾬ╥Ӧ Ӑ֯׀ὑ Ḋ вᾼ Ӣᾬ ֮ϯѬМ

ᾼ ᴖẃȲ  ᴖṕȲ Ӣᾬ ҷҟ֮ϯѬ ᾬ ᾼ

ẁ Ȳ⁄ױᵂӣᾼ ѾẔ ȴ Ӣᾬᾼ♄ἤ

Ḋ ⇔ᾼс ᴖ ᵅȲᵀ 2῏ᾼ … Ҕᵶ ֵẔ҃

֪ІȲӭ› ᾎứ ᾼ Ὑṳ ứ йᾼ ȲҬ ѿứ

ἤᾼ ֽϯȸɦ Ḋ ⇔ȸ ɧȴ  
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Ӧ ὑ Ӣ ᾬ ῴ ᵛ ׀ ֯ ὑ Ḋ М Ȳ ẕ SKB 

(2010m, p111)ᾼ ὨȲ ⇔ 1,800 kg/m 3ᾼ Ḋ Ȳ

ᵛҠ֥ ḀᵅẔв Ӣᾬ Ӣᾼ оᾬᵶ ȷ֪ױȲ

Ḋ ⇔Ҭ ạ֯ ᴕ ⇔ (1,900 kg/m 3ᴟ2,050 kg/m 3)

ȲᵛҠ ᵍ ᾼ ȴ  

Buff3. ỵӰ ϩ ( damp rock shear movement) 

Ḋ ᾼҫϚ ׄԓғ ȲⱢ ỵӰ ϩ ᾬ

ᾼ ȴ֯ׄױԓғ ϯȲ Ḋ ⇔᷊ ᾼṔ

ᴥȸɦ ⇔<2,050 kg/m 3ɧȴ  

Buff4. Ṯ Ѧ ( r esist transformations - requirement on 

temperature)  

ⱢϠ ạ Ḋ ắ ⇔ ᴖṮѦ ᾬ ȲẔ ⇔Л

ρππ ᴈȸɦ ⇔ ρππ ᴈɧȴ  

Buff5. ṮѦ ᾬ ḛ ( prevent canister sinking) 

ⱢϠ ᵍ Ḋ ҷҟ ғ Ȳ כ ᾬ ᾿ ỵӰ

ȷ Ḋ ᾼ֫ ϩȲ ṜѿṮѦ эМᾼ ᾬ

ḛ ȸɦ֫ ϩ>0.2 MPaɧȴ  

Buff6. ạ╟Ғὑ ᾬ цỵӰᾼ ϩ ( l imit pressure on 

canister and rock) 

(a)  ֫ ϩ ạ ( swelling pressure limit)  

ᾬ ὂᶼᶁ֣ П › Ȳ╥ Ḋ

ᾼ֫ ϩЛ 15 MPaȲ֪ױȲ֫ ϩ ạ

ứⱢׄԓғ ╓ ȸɦ֫ ϩ<15 MPaɧȴ  

(b)  ạ Ḋ ( buffer freezing)  

ᶺ ֮ Ṹ ֮ Ȳ ỵ Ἤ Л

ᴟὑ Ӣ Ḋ Ȳᵀׄױԓғ ╓ Б Ϥ

Ԝᾈᵂӣ ᾼכ Ȳ֯ ϱҠ ẁṜ ᾼ’ׂ⇔Ȳ

∟ Ɫᴕ П ἤȲҠ ᴩḆ Ϥᾼׁשṅȳ

∟Сѿ ȴᵀ Ӣױ ȲẔв ֪Ѭ֫ Ἤ כ

ᾼ ϩ― ᾎ ᵓ Ȳ֪ױȲ Ḋ ᾼ ⇔Л ᵅ
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ὑẔắѬ ế ᾼ ⇔ȴᴖ Ḋ ᾼ ᵅ ⇔

ҏ ὑ Ḋ / ỵӰᾼӻꜜ Ȳ֪ױȲױ ạ…

ȸɦ ⇔> -τ ᴈɧȴ  

(3) ֫ Ḋ ( backfi l l in deposition tunnels)ȸ  

BF1. ὂᶼ Ḋ ( counteract buffer  expansion) 

Ḋ ᾼ֫ ϱѠᾼ֫ Ḋ כ ȲⱢϠ ’

Ḋ ═Ẕ ἤȲ Ṽ ֫ Ḋ ẃὂᶼȴЄ ϱȲ֫

Ḋ ᾼ ⇔ ֻȲᵀӦὑ ֵ֪І ᵂӣȲӭױ

› ứἤᾼ ֽϯȸɦ ⇔ȸ ɧȴ  

(4) ֮ ( geosphere)ȸ  

ӕỵᾼׄԓғ ц ֵ ᾼ֪ІцẔӻФᵂӣᾼ

Ȳ ᾎѿ ᾼ ᾿ ứȲᴖ ֥ ṷ֪ІцẔ

∟ ᴩ ᾼиέȴѿứἤἨứ ᾼѠהȲ ӕỵᾼо

ȳϩ ȳѬѝ֮ ц ԈȲиᵑ ֮ ᾼׄԓғ ц

ׄԓғ ╓ ȴ  

R1. ẁ צ ᵓ ᾼ о Ԉ ( provide chemically favorable 

conditions)  

֮ϯѬᾼ цכ ἤⱢ ╟о Ԉᾼ ֪

ІȲѿϯиᵑ о ᾭ ȳ І ⇔ȳ ⇔ȳצ ᾬ

ᾼ ⇔ȳ (pH )ȳ ᵍ оᾬ‚ ᵂ Ȳ ᴩ

Ὑȸ  

(a) ᾭ  

╟ Ӑᾼо Ԉ ḖⱢ ᾭ Ȳᴖ Ӑ

ᾼᵛⱢ צȲ֪Ɫ֯׀ ᾼ֯׀ צ оᵂӣ

ᾼ Ӣȴ ᾭ Ҡ ’ ᾬ Лắ оᵂӣᾼ

ȲױҵȲ ᾬ ắ Ȳ ᾭ

цὍ ἤ צ ᵅᾼ ⇔Ȳ֝ Ӽ ṿ Ḋ ȳ

֫ Ḋ цӕỵצ Ṿᾼᵮ  ȴ֪ױȲ ױ

Ӑ ԈПứἤ ֽϯȸɦEh Ἤצ ạɧȴ  

(b) І ⇔ȳ ⇔  
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֮ϯѬᾼ І ⇔ ’═֯Ϛứᾼ Ȳѿ ᵍ Лכ

ᵓᾼ ȴⱢϠ ᵍ Ӧ Ḋ ц֫ Ḋ М

ҏȲ І ⇔ 4 mMȸɦВήὓ >4 mMɧȴ 

⇔ᾼ֮ϯѬ ὑ Ḋ ц֫ Ḋ ᾼ ἤצ

ᾼ Ȳ ᵑ╥֫ ϩцѬϩ … ȲẔứἤ

ֽϯȸɦ Ệ ᾬ ( Total Dissolved SolidȲTDS)

Ἤצ ạɧȴ  

( c) צ ᾬ ᾼ ⇔  

ᾬ ᾼ Ɫׄԓғ ᾼ Ȳ֪ױȲ

ᵅ֮ϯѬМ צᵂӣᾼױכ ᾬ ( ᵑ╥

оᾬ ) ⇔ȴױҵȲⱢϠṮѦ Ӣᾬ Ӧ ᴖ

Ӣ оᾬȲ֮ϯѬМ ẁ Ӣᾬᾼ ᾬ ⇔ (ֽ

ᾼ ȳӧ цצ )Ӽ ᵅȴ Ϡ оᾬᾼ

ҵȲ֮ϯѬМᾼẔ҃צ ᾬ Ȳ ᵑ╥ ц Ȳ

ὑ Ḋ ц֫ Ḋ ᾼ  ứἤȲӼצ ᾼ

ȸɦצ ᾬ (ֽ оᾬȳ ᾼ ȳӧ ȳצ ȳ

ц ) ⇔ Ἤצ ạɧȴ  

(d ) ( pH )  

Ӧ Ḋ ц֫ Ḋ ứἤᾼ Ȳ ( pH

)ᾼ ḖҠ ҏϚ ȸɦ ( pH )<11 ɧȴ

Ṇ ПἬ֮צϯѬ Ҡ Ṝױ ԈȲ⁄Ҡ ’ Ḋ

ц֫ Ḋ ṜẔ ᾼғצ ȴᵀ֪∂ ╟

ᾼḊ ( ᵑ╥ Ё )Ҡ ᴆ╬֮ϯѬᴖṿ

( pH )с ȴ֪ױȲ ὑ Ё (pH )Пᵂ

ӣȲ Ḇ ϚḔᾼ ᴩиέȴ  

(e) ᵍ оᾬ‚ ᵂӣ  

Ӧὑ оᾬᾼ֯׀ Ғ оᾬ ᾬ ᾼ Ȳ֪

Ȳױ ᵍ֝ ᵅ֯׀ ( pH )ц оᾬ ⇔

ᾼ ᾓ ӢȸɦὴὌ>4ц ὅὰ<2 Mɧȴ  
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R2. ẁ צ ᵓ ᾼ Ѭ ѝ ֮ ц Ԉ ( provide favorable 

hydrogeologic and transport conditions) 

ӕỵ ẁ֥ ᾼѬѝ֮ ц ԈȲẔМȲ☼ ( flow 

paths) צ ᾼ ☼   ᶼ ( flow -related transport 

resistanceȲὊ)ѿ ạ֮ϯѬᾼ ȷױҵȲ Ḋ /ỵӰ

ӻꜜ צ ᵅᾼ ☼ (equivalent flow rateȲὗ )ѿ

ạ ᾼӻ ȴѿϱ֪ ц ֵ ᾼӻФᵂӣȲỮ

֥ ṷ ᴩ∟ ᾼиέȲӭ› ѿứἤᾼѠה ֽ

ϯȸɦ☼  ᶼȸ ȷ Ḋ / ỵӰӻꜜ П ☼

ȸᵅɧȴ  

R3. ẁ ϩ ứ ( provide mechanically stable 

environment)  

ᾬ ᾼ 2 ֯ϩ ֪ІиᵑⱢ і ᾼ

Ȳѿц й э ᾼ ϩᴯ ȴ›῏ᾼ ạѻ

╥֪ⱢԜᾈ і ᾼ ֮ϯѬ Ἤ Ȳ֪ױɦ֮ϯѬ

Ἤצ ạɧȷ∟῏⁄╥ ӦϚṆԝᾼϩ ה ϩ

ᴯ ᴩ ᾼ ȲẔ ₤ ᾼᴯ ц ⇔ ạȲ╥Ṽ

ᾬ ᾼ › ᴖ ȸɦ й эᾼᴯ <5 cmȷ

⇔<1 m/s ɧȴ  

R4. ẁצᵓᾼ ( provide favorable thermal conditions) 

ⱢϠ֯ ϱ ẁṜ ᾼ’ׂ⇔Ȳ ◕ ᴕ ẕSKB ứ

╟ ⇔ᾼỵӰ ⇔Л ᵅὑ Ḋ ⇔ ( -4 

˘ )ᾼׄԓғ ╓ ȷױҵȲὑ ϩᴯ ὑ ᾬ

ᾼϩ иέМȲẔה ԈⱢ ⇔Єὑπ ᴈȴ  
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 6-1ȸ  ׄԓғ ȳׄԓғ ╓ ׄԓғ ╓  
ẃ ȸ SKB(2011, p262) 

ȸ ד  Пׄԓғ ( )ȳׄԓғ ╓ цׄԓғ ╓ ȴ ׄԓғ ╓ Ữ ứ

ᾼ Ȳ⁄ѿứἤᾼ ֽɦ ɧȳɦᵅɧȳɦ Ἤצ ạɧ ᴩ ὙȴЛ֝ᾼἉᴥ҅ῶ֢

Ṇ аПׄԓғ ὑ ᾬ ׄԓғ Can1.(ּמᴥ)ȳCan2.( ᴥ)цCan3.( ᴥ)ᾼ ȴ 

 
















































































































































































































































































































































































































































































































































































































