
 

 

 

 

 

 

 

 

 

 

 

 

 

20 8  

 

 

 

 

 

 

20 7  

 
 

 

 



ⱷ♃fiⱢ▬♪꜠כ♩ ◖fi♁כ◦▪ⱶ         ⱨ▼1☼כ  

i 

 

 

1. ⱨ▼כ☼ ─Ɫ▬ꜝ▬♩ ................................................................................................... 1 

2. ⱷ♃fiⱢ▬♪꜠2 ................................................................................................... ≡™≈⌐♩כ 

3. ⅜ ⌐⅔↑╢ⱷ♃fiⱢ▬♪꜠כ♩ ≤ⱨ▼כ☼  ........................................ 5 

3.1 ⅜ ⌐⅔↑╢ⱷ♃fiⱢ▬♪꜠כ♩  .............................................................................. 5 

3.2 ⱨ▼כ☼  ...................................................................................................................... 7 

4. ⱨ▼כ☼ ─ ⌂  ............................................................................................................. 9 

5. ─ ─  .................................................................................................... 10 

5.1 ₈ ⌐⅔↑╢ⱷ♃fiⱢ▬♪꜠כ♩─ ≤ ─ ₉ .................. 10 

5.2 ₈ ⱷ♃fiⱢ▬♪꜠כ♩ ─ⱷ♃fi●☻ ─ ₉ ................................ 14 

5.3 ₈ ⅛╠─ⱷ♃fiⱢ▬♪꜠כ♩ ⱨ▫כꜟ♪─ ⁸ ┘⌐∕─ ─

₉ ............................................................................................................................................. 16 

1) ⱷ♃fiⱢ▬♪꜠כ♩ ⱨ▫כꜟ♪─  ......................................................................... 16 

2) ─  ......................................................................................................................... 17 

5.4 6₈ ⌐ ⇔√ ◦☻♥ⱶ─ ₉ ................................................................... 18 

1) ◖▪ ─ ≤ ─  ........................................................... 19 

2) ─ ≤ ─  .................................................................. 20 

3) ⱷ♃fiⱢ▬♪꜠כ꜡◓≥♩כⱣꜟ⌂ ꜞ☻◒─  ....................................................... 22 

6. ─  ............................................................................................................... 25 

6.1 1 ─  .......................................................................................................... 25 

6.2 2 ─  .......................................................................................................... 25 

1) 2 ─  .................................................................................................... 25 

2)  ................................................................................................................................ 25 

3)  ................................................................................................................................ 26 

4) ─  .............................................................................................................. 26 

7. ◦Ⱶꜙ꜠30 .................................................................................................................. ♃כ 

7.1 ◦Ⱶꜙ꜠כ♃─ ⁸ ┘  ................................................................................... 30 

7.2 MH21 -HYDRES⌐╟╢ ─  ..................................................................................... 32 

8. ─ ⌂  ............................................................................................................... 37 

8.1 ⱷ♃fiⱢ▬♪꜠כ♩ ⱷ◌♬☼ⱶ⁸ⱷ♃fi●☻ ─  ...................... 37 

8.2 ⱷ♃fiⱢ▬♪꜠כ♩ ─ ⸗♦ꜞfi◓  ............................................... 38 



ⱷ♃fiⱢ▬♪꜠כ♩ ◖fi♁כ◦▪ⱶ         ⱨ▼1☼כ  

ii  

1) ⌐⅔↑╢◖▪ ─  ...................................................................... 38 

2) ⱷ♃fiⱢ▬♪꜠כ♩ ה ◦Ⱶꜙ꜠כ♃─  ................................................ 38 

ה (3 ▬ⱷכ☺fi◓ ─  ...................................................................... 39 

ה 8.3 →  ................................................................................... 40 

8.4 ─ ≤HSE  ............................................................. 42 

1) ─  ...................................................................................................... 42 

2) HSE  ............................................................................................................................... 42 

9. ⱨ▼כ☼ ⅛╠ √ ─  ...................................................................................... 44 

9.1 ⱨ▼כ☼ ─  ......................................................................................................... 44 

9.2  ....................................................................................................................... 45 

10. ⌂ ה  ............................................................................................................... 47 

10.1 PTCS .............................................................................................................................. 47 

10.2 ◖▪  ............................................................................................................................. 47 

10.3  ....................................................................................................... 49 

11. ∕─  .................................................................................................................................... 50 

11.1 ≤─ ה  .............................................................................................................. 50 

ה 11.2  ......................................................................................................................... 51 

11.3  ........................................................................................................................................... 52 

11.4  ............................................................................................................................. 53 

ה 11.5 ה  ................................................................................................ 53 

1)  ......................................................................................................................... 53 

ה (2  ..................................................................................................................... 54 

12.  ............................................................................................................................. 57 

 



ⱷ♃fiⱢ▬♪꜠כ♩ ◖fi♁כ◦▪ⱶ         ⱨ▼1☼כ  

1 

1. ⱨ▼כ☼ ─Ɫ▬ꜝ▬♩ 

⌐⅔↑╢ ⱷ♃fiⱢ▬♪꜠כ♩ ─ ─ ─ ╩│∂╘⁸ⱷ♃fiⱢ▬♪꜠כ♩

─ⱨ꜡fi♩ꜝfi♫כ≤⇔≡─ ╩ √∆ ⅜ ╖ ⌡╠╣√⁹ 

(1) ─ⱷ♃fiⱢ▬♪꜠כ♩ ⅛╠ⱷ♃fi●☻─ ⇔√ ⌐  

 ̧ ─ ⌐ⱷ♃fiⱢ▬♪꜠כ♩ ⅜ ⇔≡™╢↓≤│40 ←╠™ ⅛╠ ╠╣≡

™√⁹ 

 ̧◌♫♄─ 1,000m ─ ╩ ⇔≡™╢ⱷ♃fiⱢ▬♪꜠כ♩╩ ⇔≡ⱷ♃fi

●☻╩ ⇔≡ ∆╢↓≤⌐ ≢ ╘≡ ⇔√⁹ 

 ̧ 14 ≤ 19 ≤ 20 ─ ≢ⱷ♃fi●☻ ⌐

⇔⁸ ⅜ ─ ─ ≤⌂╢↓≤╩ ⇔√⁹ 

₈6. ─ ₉╩ ⁹ 

(2) ♩ꜝⱨ ≢⁸ ≢ ╘≡ⱷ♃fiⱢ▬♪꜠כ♩⅜ ⅜№╢≤ ⅎ╠

♩▬♄ⱦכ♃╢╣ ─ ⌐ ∆╢↓≤╩ ⁹ 

 ̧ ≢ⱷ♃fiⱢ▬♪꜠כ♩⅜ ─ ╩ ⇔≡ ⇔≡™╢↓≤│ ₈

♩ꜝⱨ 11 ₉≢ ╘≡ ↕╣√⁹ ₈ 15 ₉

♩▬♄ⱦכ♃≢ ≢№╢↓≤╩ ⇔√⁹ 

 ̧ⱷ♃fiⱢ▬♪꜠כ♩ ─ ™ ⅛╠ ╢ ─ ™ ≢№╢ ╩ ∆

╢ ╩ ⇔√ ⁹ 

₈5.1 ₈ ⌐⅔↑╢ⱷ♃fiⱢ▬♪꜠כ♩─ ≤ ─ ₉₉

╩ ⁹  

(3) ⱷ♃fiⱢ▬♪꜠כ♩ ┘ ─◖▪ ─ ≢─ ─ ⁹ 

♩▬♄ⱦכ♃̧  ─ ≤ ╩ ≢ ⇔√⁹  

 ̧ ⅜ ─ ≢№╢ ─ ≤ ╩ ⇔≡ ∆╢PTCS─ ⅜

⇔√⁹ 

₈8.2 ⱷ♃fiⱢ▬♪꜠כ♩ ─ ⸗♦ꜞfi◓ ₉ ┘₈10.2 ◖▪

₉╩  

(4) ⱷ♃fiⱢ▬♪꜠כ♩ ⌐ ∆╢ⱷ♃fi●☻─ ╩ ⁸♃כ♦ כ♦

♃⌐ ≠⅝ ⌐ ∆╢ ╩ ≢ ╘≡ ⇔⁸ ♩ꜝⱨ ─●☻

╩ ⁹ 

₈5.2 ₈ ⱷ♃fiⱢ▬♪꜠כ♩ ─ⱷ♃fi●☻ ─ ₉₉╩ ⁹ 

(5) ⱷ♃fiⱢ▬♪꜠כ♩ ⅛╠─ⱷ♃fi●☻─ ╩ ∆╢ ⅜ ─ ◦Ⱶꜙ

╩♃כ꜠ ⁹ 

₈7. ◦Ⱶꜙ꜠₉♃כ╩  
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2. ⱷ♃fiⱢ▬♪꜠כ♩⌐≈™≡ 

●☻ ─ ≢№╢ⱷ♃fiⱢ▬♪꜠⁸│♩כ ≤ⱷ♃fi●☻≤⅛╠ ╢ ─

≢№╡⁸ ⅎ╢ ≤╙ ┌╣╢⁹ⱷ♃fiⱢ▬♪꜠כ♩⅜ ⌐ ⇔℮╢ ≤

─ │ ╕∫≡⅔╡⁸∕─ ╩  2-1⌐ ∆⁹ 

 

 2-1 ⱷ♃fiⱢ▬♪꜠כ♩─  

ⱷ♃fiⱢ▬♪꜠כ♩─ │2 ─ ╟╡ ╠╣≡™╢⅜⁸∕─ ─ ↕™ ─ ╩  

2-2⌐ ∆⁹ ─ ╢ ☺כ◔ ─ ⌐ⱷ♃fi ⅜ ∂ ╘╠╣≡™╢ ≢№╢⁹ 

↓─ ⅜☺כ◔⌂ ⌐ ╕∫≡ⱷ♃fiⱢ▬♪꜠כ♩╩ ⇔≡™╢⁹ ─☺כ◔─≡ ⌐ ⱷ

♃fi⅜ ∂ ╘╠╣≡™╢─≢│⌂ↄ⁸ⱷ♃fi⅜ ⅜⁹ⱷ♃fi╢№╙☺כ◔™⌂™≡∫ ∫≡™

─☺כ◔╢ ╩ⱷ♃fi─ ≢ ∆⁹↓╣╕≢─ ⌐╟╣┌⁸ ─ⱷ♃fiⱢ▬♪

─♩כ꜠ │0.9 0.95─ ⌐№╢⁹ 

ⱷ♃fiⱢ▬♪꜠1♩כ m
3⅜ ∆╢≤0.8 m

3─ ≤ⱷ♃fi⌐⌂╢⁹ⱷ♃fi─ │ 100 %─

⌐172 m
3
 (0 ϴ⁸1 atm)≢№╢⅜⁸ ⌐╟╡155-165 m

3─ ⌐⌂╢⁹ ≤⇔≡165 m
3

⅜╟ↄ ™╠╣╢⁹ 
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 2-2 ⱷ♃fiⱢ▬♪꜠כ♩─ ╩ ╢ ↕™  ☺כ◔─

ⱷ♃fi   

─ⱷ♃fiⱢ▬♪꜠כ♩│™╤™╤⌂ ≢ ⇔≡™╢⁹ 

 2-3│ ₈ ₉⌐⅔™≡ ─ 720m⁸ 164.3m─

⅛╠ ↕╣√ ◖▪≢№╢⁹ ─ ─ ╩ⱷ♃fiⱢ▬♪꜠כ♩⅜ ⇔≡™╢⁹

●☻ │ ⌐●☻⅜ ╕∫≡™╢⅜⁸ⱷ♃fiⱢ▬♪꜠כ♩ ≢│●☻≢│⌂ↄⱷ♃

fiⱢ▬♪꜠כ♩⅜ ╕∫≡™╢⁹ⱷ♃fiⱢ▬♪꜠כ♩⅜ ∆╢≤⁸ ●☻ ≤ ∂╟

℮⌐ ╩●☻≤ ⅜ √∆ ⌐⌂╢⁹↓─╟℮⌂ ⱷ♃fiⱢ▬♪꜠כ♩ ⅜ ─ ≢

№╢⁹ 

 

 2-3 ⱷ♃fiⱢ▬♪꜠כ♩ ─◖▪ 

 2-4│ ₈ ₉≢ ─ 1,862m⁸ 126m≢ ↕╣

√╙─≢⁸ ⌐ ─ⱷ♃fiⱢ▬♪꜠כ♩⅜ ⇔≡™╢⁹↓─ ⌂ ─ⱷ♃fiⱢ

│♩כ꜠♪▬ ─ ≢ ↄ ╘╠╣≡™╢⅜⁸ ─ │ ─╙─╟╡ ™≤

ⅎ╠╣≡™╢⁹ 
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 2-4 ─ ⱷ♃fiⱢ▬♪꜠כ♩ 

 2-5│ ⌐ ≤⇔≡ ⇔≡™╢ⱷ♃fiⱢ▬♪꜠כ♩ ≢№╢⁹▪ⱷꜞ◌הⱷ◐◦◖

─ 545m─ ≢ ↕╣√⁹ ⅜ ↄ⌂™─│ ╩ ╗↓≤⌐╟╢⁹ ─ ≢

↕╣≡⅔╡⁸ ≢╙ ≢ ↕╣≡™╢⁹ ─ │ ─╙─╟╡

™≤ ⅎ╠╣≡™╢⁹ 

 

 2-5 ⌐ ⇔≡ ⇔≡™╢ⱷ♃fiⱢ▬♪꜠כ♩ 

Fire in the Ice, Winter 2004  












































































































