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Axn 41,819
lT_a}\]ZJ—ﬁE 28 258 -
(44) 22,505 I
s 1 | I I
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
r FE AL 3A F=HY REG W)Y B E
o2 o] AH3HS
= BEEAY BES B 2005-20123 AA| TET A
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atetE Wlo g AN (=AY RE B L&AdA
L o]FA(2011)9] AFAT| ZATARS).
Az = ST AY RES N FET AA Fo9 FASHE A
e S 98 71E AR AR AAFAR AFF S92 U
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» AFFET A FoE FFHYY FTET ALGA et
oA, FAFOIE itste Hao g A A
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T A7} 23 HYe. FETO SolZ FEAL WE AR, FAHNEE

X33 g AHlE JFEHo R FEESE Fo we Tt dHo] ulgrEs)
2 dAd. 53 FF ddE AUIFAFY A FE5TF AFGHIE 4,000 L
g3 Aow FAHIA(FENFH, 2013).



7.080

10.750

0

2200

£00]

-

T

|

‘EEEEE

\BH49844

/ i
\.f_

T A Y R S DA WA

o

5740

s AT

T e e

1740

1900

H

<3¥ 2.6> 3 A=A FFTFE)HS 5T =N X FF57(F) ¥l

T+7F 2023

A A7

A

Z

?J:

g Jor FAHH FEAUFH

7}

=
[}

d 21.5%=

7+

=
[S)

F87r =A

g 2 FARY

!

veel

e

RN

Ho

— =X RFHEAFE 90%)d

]

=A

ST AR F3HA

3L
o

N
Nlo

300

(142.4)

Lia24) A

(1408 (1

2005

250 -

00
150
100

50

o

2

() B L 22

2007 2008 2009 2010 2011 2012 2013
9z ()

2006

AAA S

20159d).

==
5,

ol gk 71 223t 24

2T (P3.5m 7) HY

T (D6~

Ho
il



I 5 el 541wl

O

FAM 7Y A9 %7 W&o (EEL 2013), AAYA GA 7}
2

Kol
N

el A

.

<
LN

A AF3F AR o] of

2.1 &3}

o_ﬁ._
+
i
el
D

-

o
o}
T

o

A7

T

b
oF
ﬁo

SREEE

[ =N
AT

2 FYHa

B

00

ojn
%

I

N
i

3z
s
=13

=

=

|
3%

T

o
g, o=

317}
a4 7)
Mz

o e} 2

ol

L

b

-

s

E

kel

GAE AAzE Z
[e]

(hurricane),
$/E47 F
ojybar 3l

=

3to] 9

iz

=

o]
S

<

/
AEELE

3T
>

iz

=
h=1}
=

Aoz H

[l
=
— 55 —

[e)
it

JH T F2 F(state) = Al(city)

=

Z}A
=42 (DOE, 2012).

=

g, o] T &4

o] Aitol
A Alae] Hl o] 97.8%

g 713
=7F 2}

Y

1
T

9
SERRSIE

)
=

¢} o] FRbsle 99 5%, F

A ®El RGI(Renewables Grids Initiative) 59 ¥

FHNMA =

o

5

O 2000t 9

(2) "=



O 12l AF3h&

7} RS A 3= Aol EA<¢(Navigant Consulting, 2005). o]& oA A
Ao w3 B Yo Agto] ALAA|GA o <) oo AXTZR 1%
2 A (RLE L privatized) F] o] AZALY TZo] 71015t Aoz HY.

[ R=S
AN -

[ R
AA

= W Al sk Axe 2 HyrE. oue
A 71424 (EEL: Edison Electric Institute)®] 20123 ZARRtgO] &J3shd 2/7b
FHor AFs e AFFFS TL AT A7 HIES 39%F EAHSY
. 571ENe Aoz dukAgl FEAE g weX gy A5 A=t =

Ao AFs A=RG ¢ =4 dEds SA3S Hela Us(<ad 2.8>

Akl

Northeast Midwest South West Urban Suburban Rural

FFR FEo] @) e Ao

Usa

B Overhead M Underground Don't Know

<a¥g 2.8> AAX AF3 Ayl AFE(EE]L 2013)

o]l EANT © B4 dehte ol

= ATd WHel AdE W

Aol mls) @2 Hlgo] Ede A, A9H =3¢ wEt =4o] welHy AF3
Hlgol ol £a®ThE A, N AHEA AFE WSS BEAsE ngR
Pe] 28 o] vTe 40 ule AAH 5ol JRHOT Hold m
9 AFASC] AFs Ao WS 49T b5l e I 5L 5 5 9
S(<xE 2.7>, <X 2.8> Z=x).

<% 2.7> Mile B AF3 $AA4 A4QHI(EEL 2013)

Overhead Underground
Urban [$] | Suburban [$] | Rural [$] | Urban [$] | Suburban [$] | Rural [$]
Minimum 377,000 232,000 174,000 | 3,500,000 2,300,000 | 1,400,000
Maximum | 11,000,000 | 4,500,000 | 6,500,000 | 30,000,000 | 30,000,000 | 27,000,000




<% 2.8> Mile ¥ AF3} wjHdA A M (EEL 2013)

Overhead Underground
Urban [$] | Suburban [$] | Rural [$] | Urban [$] | Suburban [$] | Rural [$]
Minimum 126,900 110,800 86,700 | 1,141,300 528,000 297,200

Maximum | 1,000,000 908,000 | 903,000 | 4,500,000 2,300,000 | 1,840,000

(3) 4&

O YR AF3 AIPLS A71F A AHAAM FH/FAYFH &S AAFAZF
FAEL 1986 HE 2008d7tA] 5@Ale] AX FIPHJoH, oE HEa) o
8,500 kme] A =3} AAS GAFAS(H LA5mA, 2012).
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AAF - . 33&3&5} B & 5 . =
A% 3A g 1990 - B

A 27] 1991 R
AR - - A=A 2 BB 4 '
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- Ay e F)

= = o £ “-" :
A37] 1995 7t "ﬂff Ej%% ;q: 2l =3
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153419 998 o / |
A1 Chr) 1999 R T = P { %ﬁg
AR - 2 FAAYGeR
A5 3HA & 2003 ) ArS By
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O %9 FEF FAIAANAF FEE 2014-20189 1,400,581 JPo =z FAHL 1,
2019-2023d 2,541,255 JPo =z 49,

<E 2.10> F9 FTT AFTE AAS(FH  9L)

T B 2014—2018 2019-20234
dE 105,750 126,900
e 229,293 238,853
4 391,147 798,612
FAH AT | FokA o 337,196 688,450
2 (94) |F5/=871 121,390 247,832
o 148,366 302,918
CIS 67,439 137,690
A 1,400,581 2,541,255
» B AFHAEY AR FEATAH(E LZBE) 2
QR AP AR (H ARG el 2AF
233 A=
= 2EAe g2 2

(1) A3/t g9 Az FAF(E LgmE, 2013a)9
2011-2012@7F 59 253 AFF Y km3 ARG H]

H (HAEEGHE) S 3t dA71A F48 AA
A58 AAPHIE g star

= (2) AA AF3 ALGHIE Al A=

A Z8 8 & (E @A, 2013b) 2 Uro] a9ul (%)%
28/ YRE =T

(3) 7172 A== AT AFGe EAn o
Gl E T 28 AFHE Feto 7 AT EE
2HA8)ar

(4) 47]e] -9 3L(2014d 5¢€ 7|5 o)A 67/1<L
HA)S F3te A3} 7|F9 AATEE &39S,

» v AFIAAE FE= va SAHUS. Census
Bureau)2] 20024, 20073 A5 LAY FAA5A=.
= AEWAe s 2
(1) v= BAH o] EF7=(2012 NAICS: 237130 — Power
and communication line and related structures
construction)®] FuldAdu] F#H &5 (Power and
communication transmission lines, cables, towers, and
w] = related facilities) ] FYo 7|F314
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11 24E% 2 W9
(1) E¥4x
O 7gAMe 2AEE, Ui, 7IZE AAEE dAsta B4
Keyword =& % AN A%, 53 DB @A 2 o= A
S A5l BN AxE wE

(2) BEHHS

O 53 M WL b33 &
— = dZoA 19949 o]l F TS EE 535S LR shile
— A I ESAFR ALY EHR AN AE S8
- AAFEL FER FEOZ VS PAeI, BN B £E0H 98
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("utility tunnel*" or "utility duct*") AND
("plan*" or "design*") NOT ("express*" or
A 7<% "driv+" or "bile") NOT (safety or 4
management or standard or section or
capacity or seismic* or *quake or optix)
("utility tunnel*" or "utility duct*") AND
Y24 A 7%= ("plan=" or "design*") NOT ("express*" or 2
"driv+" or "bile") AND (seismic* or *quake)
("utility tunnel*" or "utility duct*") AND
A7 & /e e ) }
4438 7% ("plan*" or "design*") NOT ("express*" or 5
T AAVIE o "driv+" or "bile") AND (capacity or section)
Rz 2A/EA ("utility tunnel*" or "utility duct*") AND
- .
- J_q_aoj\(])/\o@ ("plan*" or "design*") NOT ("express*" or 1
= - "driv+" or "bile") AND (standard)
W @ obd ("utility tunnel’f” or "utility duct*") AND
Phe) A] 2 ("plan*" or "design*") NOT ("express*" or 3
e - "driv+" or "bile") AND (safety)
("utility tunnel*" or "utility ductx") AND
g I A= ("plan*" or "design*") NOT ("express*" or 2
"driv#" or "bile") AND (management)
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("shield tunnel*" or "shield* TBM") AND

("construction*") NOT ("express*" or "driv*"

2ZA4% 9% . _ 6
Ads 3 or "bile") AND (pene#* or "drill* rate" or
"advan* rate" or "progress ratex")
("shield tunnel*" or "shield* TBM") AND
A ("construction") NOT ("express=" or "driv+"
TBM F2/9-3/E44 or "bile") AND ("ben*" or "curvx" or "soft 14
AEA% H A2 V)& ground" or “weak ground’or detour or
bypass or "by—pass" or "by pass" or
rET “obstruction”)
RE ("shield tunnel*" or "shield* TBM") AND
) _ . .
7% AE 575 | (constructions") NOT ("express#" or "driv+" 11
& or "bile") AND (valid* or verification or
investigation)
("open—cut*" or "open cut*" or "open
oFA A7) ex(cavation”) AND (utility or t'unn)el) AND
= oLz Al "construction*" or "excavation") NOT
A5 Zﬂ TL‘—}% © ("express*" or "driv#" or "bile") AND (stab* 3
- 7= or durab* or endur* or move* or motion* or
7N &pp 2~ control)
Al E 7=
("open—cut*" or "open cut*" or "open
o (vl 3 21) excavation") AND ("construction*" or 4
Tz "excavation*") AND (lay* or buri* or bury*
or tubing or submerged or immersed)
Ase 3 A, ) 5
A AT
_ (shaft or "vertical shaft" or "horizontal
& 2239 shaft") AND ("rapid" or "fast") NOT (tbm) 4
AND (excavation)
AT ABA%
FE&/RED (shaft or "vertical shaft" or "horizontal
= A
w :_m 3:]- shaft") AND ("rapid" or "fast") NOT (tbm) 3
Al FH AND (construction)
FAF-gHa (shaft "tunnel") AND (reinforcement or 9
HAER QR )7E strengthen)
("utility tunnel*" or "utility duct*" or "shaft
o >
FAHY TE tunnel" or "vertical tunnel") AND 7
(ICT/BT 7] u}) (maintenance or management) NOT
b ("express*" or "driv+" or "bile")
grddy J&E ("utility tunnel*" or ”utility) duct*”(or "shaft
o 2% 2 = tunnel" or "vertical tunnel") AND (improves
FA®E Ve (/7= or reform#* or upgra* or modif*) NOT 9
AF7HA) ("express*" or "driv¥" or "bile")
("utility tunnel*" or "utility duct*" or "shaft
TET 94 T& tunnel" or "vertical tunnel") AND (connec* 6

or join* or link* or attach*) NOT ("express*"
or "driv+" or "bile")
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AASHTO LRFD Bridge
Design Specifications
Sl Units

4th Edition
2007

EUROPEAN STANDARD
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EUROPAISCHE NORM

EN 188741
VE EUROPEENNE

@::{:ycan}:{: ssssssss S[:fsl aaaaa ghway
<39 2.19> HFEFHQ A AFTAHAAZE

— X3 uFMe Fo|dFERAA Y LRFDE wW=1 o, ZIV|AH+=
LRFDE A &3} &3 U=

— Eurocode 72 HFEAE HAAWHS 7|xE 33 Jow, F3SASHE &7
o2 FHA AL3HAGEHE FEAHOE aHEs AAHOEA, oF JMAHH
Eurocode 7—1(2000)3} Eurocode 0(1999)dA = st=A3} A H7IA ETHA]
A AAAY] el wel 3714 AW T SHUE A"StES shal

<¥ 2.14> Eurocode®] AA A=W
A A 5
H X kA g} &
LS Awrat
1 St Al HEAAE
2 st=A R B
3 stE=A 4 REokA &

- YR ALe 1997dHH SAGHAEANCRE HYE HEAFLE AF e
200130l= SHAGEHIAAA (DS AAISAT, Geo—code21(2004) 0 A F-H
As71ere] SHAIGEIAEAAIHS =YdstRoer, dE HEZIAIWAM(EEHY,
2006)9] MHEMA N SHAGEI A A ] vEdE o] la, §&-SH AW 1
sk A A7 EHES
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8205

b RIUAN DIRFHRIEEREHE DB STANDARD SPECIFICATIONS 'IAVPORE [ERETHR]
FOR TUNNELING-2006 ~ KBRS RERE AR T~

CIE]

: Shield Tunnels

TAER =32 -

<3Y 2.20> X9 HY IAAHNEAY 7F
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st efo] £
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2ol x| 7}
210|'d 40| HH(OIt 2fold /L
MIBE 55 M3
MIBE FEtoto] 41(Z, £, H2o X, 2T 8y 5)
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- ol¥EX F9| AX=e FAHCE EEFRE AAMC] dAMH Ao A
He FAol lew, dAGE A B AEed g A7 SEsA A
Ha gerng 7k A HEAANE =] /.

- #Y UE L YR A 1980dURE g auEy L ANARS AL
# SAA Utility Tunneld] #go] ol Fold gtor, Asirjape] g5
§2 Fa =ANT 34 2 A3 FABYT oJFAAD YL 53, Ao
A% FFT A¥ Fol B SHzAW FET A AY ¥ 35T A4
of B8 WA Jue Susta Qg

Inner diameter: 5.7 meters
Quter diameter 6.2 meters

(B2 2718k BF T (shield-TBM))

FLUORESCENT LT. FIXTURE
W/ ALUMINUM CHANNEL & 3"
CORD & PLUG @ 30" 0.C.

HIGH PRESSURE &
LOW PRESSURE STEAM

STRUCTURAL STEEL PIPE
SUPPORT FRAME @ 12'
MAXIMUM SPAN

AR

HIGH PRESSURE &
LOW PRESSURE |54
CONDENSATE RETURN ——]

SPACE FOR FUTURE PIPING 1

SEE NOTE 1

10

CCW FLOW & RETURN —— - =
() R

¥ [
T
s

MIN.
24" MIN.

27" NORMAL
6'=0" MIN.

O #99 HY AAEckNAN= TS 7Hto g st AA|Hola el Fd
AAZV 7V SAAEI A A (LSD: Limit State Design)o] A XFO 2 2
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FHa Qe E3 FE9FE(Eurocode) 2 w|F(AASHTO-LRFD), 7Rutct

(OHBDC) &9 7l& AN 49 242 Xd?l &S AHEEE 388 Y
|

AAH(ASD: AllowableStress Design)oll A 3t 2 Ao T3 ko] digh 24
Ze WEAHoE Qs EFHALES 19T £ Adve FE SAZHA 7+ o
£l 71%x3 =R ASFAAH(LRFD: Load and Resistance Factor Design) 2.
29 H3o] o]FAHE. FARFSITF(IS0) AAAAA HAXF(ISO 2394)
Al AFAF 7R AAHE QA5 =

2ol A 2007d 8Y o]F wHAHAAAHA(AASHTO LRFD Bridge design
specification) & o2 SIS AFAFEAHL ARgo] oF3 FHlow,
Technical Manual for Design and Construction of Road Tunnels_AASHTO o

e HEAGAFAANY E2HY ANE A AAFL U

JUNE 2010

Technical Manual for Design and Construction

of Road Tunnels—CIVIL ELEMENTS

Customary U.S. Units = 2012

<AASHTO LRFD Bridge design <Technical Manual for Design and
specification> Construction of Road Tunnels>
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Eurocodes 72 Al 1% "TXubdA - dukdz], | Al 25 "XHkzAR} AJg, 9
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4L Do
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CIC(Computer Integrated Construction) AAS 7N&dste] 4
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Primavera Expedition Schedule Simulator
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24, @7<LAd e JFFA AF

1 a8 £9 479
(29 - o
Al -3} A 1IAEx | 2xdE | 3XdERE | 4xEE | 5P A
=% 28 134 139 137 119 557
1-1 7 25 25 26 15 98
1-2 2 8 8 8 4 30
1A%
1-3 0 8 8 6 6 28
Al 9 41 41 40 25 156
2—-1 5 10 10 10 11 46
2-2 7 24 27 25 24 107
24| 5
2-3 0 27 28 28 28 111
Al 12 61 65 63 63 264
3-1 5 16 16 16 18 71
3-2 0 10 11 12 7 40
A H
3-3 2 6 6 6 6 26
Al 7 32 33 34 31 137
2. 4A FPATAY
21 F FHETUAF
H= F ALag )
=T 1Ads | 2xd% | 3xdE | 4xdx [ 5x4dEE A
A AT 9 24 24 25 21 103
A7 15 68 72 68 62 285
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2.2 AFAA T 479
(1) 1A 5=
O HAFZ
n= Z ALAE(F)
= IREE [ 2319 % | 3xdE | 4xds [ 5xd = Al
A7 1 9 9 10 6 38
A 5 22 22 20 14 83
7Rz 0 23
Bz 0 4 0 12
A 9 41 41 40 25 156
O 1-1 A4
ns Z AEAH(F)
o 1I}AE [ 2303 % [ 3dE [ 4@ % [ 5@ = Al
g7 3 5 5 6 3 22
A4 4 11 11 11 8 45
AFnz 0 4 19
Bz 0 4 4 0 12
37 7 25 25 26 15 98
O 1-2 A4
== Z ALEAH )
= IAEE | 249 E [ 3AEE | 4xpds [ 5EE | A
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Bz 0 0 0 0 0
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O 1-3 A
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A 0 8 8 6 6 28
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o 2—1 A
= F MEAH )
=T 1IAAE [ 209 E [ 39 % [ 495 [5xQ= | A
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34d. 28 92 AR

L d7g3A] &894

(9 - wikd

1IFE= 2 & 3E= ARE = FAIE A

A3

AR W7 BE (3| AR |97 ZAE (A3 AR (W ZE (A
A7 F& | 481 162 | 5,183 |1,732| 5,760 |1,923| 4,704 |1,570| 3,072 |1,028| 19,200 |6,415
1A F- A 109 37 819 275 | 1,026 | 343 932 312 764 256 | 3,650 [1,223
‘1-1 69 23 454 152 525 175 | 487 163 | 391 131 | 1,926 | 644
1-2 40 14 226 76 305 102 | 259 87 206 69 | 1,036 | 348
1-3 0 0 139 47 196 66 186 62 167 56 688 | 231
27 574 190 64 | 3,004 [1,002| 3,227 |1,077| 2,332 | 778 | 1,127 | 377 | 9,880 |3,298
2—-1 65 22 | 1,281 | 427 | 1,704 | 568 | 879 293 | 323 108 | 4,252 |1,418
2—2 125 42 | 1,419 | 473 | 1,171 | 391 | 1,121 | 374 | 638 | 213 | 4,474 |1,493
2—3 0 0 304 102 | 352 118 | 332 111 166 56 | 1,154 | 387
3 F-2} A 182 61 | 1,360 | 455 | 1,507 | 503 | 1,440 | 480 | 1,181 | 395 | 5,670 |1,894
3-1 162 54 850 284 | 869 | 290 | 840 | 280 | 727 | 243 | 3,448 |1,151
3-2 0 0 260 87 288 96 240 80 154 52 942 315
3-3 20 7 250 84 350 117 | 360 120 | 300 100 | 1,280 | 428
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o A} EH 4 Q o A
2.1 A4 F&
(&9 - AL
&
o 2k A5 1A | 2x9E | 3X}EE | 4XdE | 5XUR o) H-&
3= 8= ALEXZ | AAXF | ALXF | ALXF | A LxF - (%)
o €/100 | «&/100 | /100 | &J&/100 | &&/100
M)A | 73,300 | 402,000 | 438,000 | 380,000 | 283,000 | 1,576,300 | 6.15%
SEN A7 104,150 | 1,204,480 1,439,050 (1,106,300 | 771,810 | 4,625,790 | 18.06%
T ATLHZY | 14,000 | 356,800 | 420,200 | 356,980 | 183,000 | 1,330,980 | 5.20%
2EY 0 75,000 | 67,000 | 77,000 | 21,000 | 240,000 | 0.94%
27 191,450 |2,038,280(2,364,250(1,920,280(1,258,810 7,773,070 | 30.35%
o] ZL A H
LZT;H]V 171,850 |2,962,090 2,836,640 |2,386,800|1,401,138 | 9,758,518 | 38.10%
AL EH] | 44,890 | 166,740 | 327,610 | 226,360 | 211,930 | 977,530 | 3.82%
[ox] 3
2] 7 1) Lj;ﬁ] 62,120 | 201,400 | 367,360 | 276,780 | 221,580 | 1,129,240 | 4.41%
T
A=Ay 44,720 | 144,080 | 254,250 | 181,360 | 175,060 | 799,470 | 3.12%
7H%H] ’ 9 9 9 9 9 . 0
A+eT 38,830 | 442,910 | 478,210 | 417,860 | 268,362 | 1,646,172 | 6.43%
| 362,410 |3,917,220 4,264,070 | 3,489,160 (2,278,070 | 14,310,930 | 55.87%
2r3H) 89,140 | 959,500 [1,054,680| 864,560 | 563,120 | 3,531,000 | 13.78%
A 643,000 | 6,915,000 7,683,000 (6,274,000 4,100,000 | 25,615,000 | 100.00%
2.2 AE3A A Q oAk
(1) 1A1F34A
(&9 - HLD)
&

o 3+ A 5 1IAEE | 2xtds | 3xldx | 4xldx | 5AdE 27 oS
= 3= AAXF | JAXF | ALXF | AL xH | AL xFH - (%)
&]£/100 | /100 | &J&/100 | &J-&/100 | &-&/100

Mol r | 31,300 | 91,000 | 138,000 | 132,000 | 105,000 | 497,300 |10.21%
o1 7] A 33,000 | 331,600 | 401,050 | 355,300 | 317,100 | 1,438,050 | 29.51%
= ALRZY 0 40,000 | 45,000 | 40,000 | 37,000 | 162,000 | 3.32%
2z 0 22,000 | 22,000 | 22,000 0 66,000 1.35%
27 64,300 | 484,600 | 606,050 | 549,300 | 459,100 | 2,163,350 | 44.39%

o] 2L R} H
ngﬂll/ 17,010 | 138,320 | 163,080 | 155,400 | 129,920 | 603,730 |12.39%
AxgEn | 9,720 69,040 | 93,400 | 80,520 | 61,240 | 313,920 | 6.44%

] AT A
2 4 8] ) 14,580 | 90,780 | 132,340 | 109,200 | 85,360 | 432,260 | 8.87%

T

ASAT 7,430 53,600 | 66,260 | 59,560 | 46,240 | 233,090 | 4.78%
7H]Q_H] 9 9 9 ’ ’ ’ . (4
A 13,400 | 101,340 | 121,210 | 114,860 | 94,420 | 445,230 | 9.14%
2 A 62,140 | 453,080 | 576,290 | 519,540 | 417,180 | 2,028,230 | 41.62%
7+ H) 19,560 | 156,320 | 186,660 | 175,160 | 143,720 | 681,420 | 13.98%
SHA| 146,000 | 1,094,000]1,369,000] 1,244,000 1,020,000/ 4,873,000 | 100.00%
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O 1-1 FA
(&9 - Hg)
T8
o Ak A £ 1A9% | 239 % | 3x¥E | 4x¥ % | 5RERE 27 H &
SR 5} & -
g TE qaxa| aaxz | a9xz | aaxa | a9xz (%)
&d£/100 | -&/100 | <J-&/100 | <-&/100 | &-&/100
AMolA1Y | 20,000 | 40,000 66,000 77,600 52,000 255,600 | 9.95%
o 71 1] AT 20,000 | 170,500 | 179,500 | 149,900 | 153,000 | 672,900 |26.18%
il A7R =z 0 32,500 | 37,500 | 32,500 | 30,000 | 132,500 | 5.16%
B 0 22,000 | 22,000 | 22,000 0 66,000 | 2.57%
BV 40,000 | 265,000 | 305,000 | 282,000 | 235,000 | 1,127,000 | 43.85%
o] LAY
LZT;H]V 10,800 | 75,700 | 86,700 | 80,300 | 64,700 | 318,200 | 12.38%
AFEEH | 6,100 36,500 | 44,200 | 40,800 | 30,500 | 158,100 | 6.15%
: AT 3}A|
21 H] ) 9,800 50,800 | 73,400 | 60,000 | 43,800 | 237,800 | 9.25%
T
ol E} &
‘iﬂggj 4,900 32,400 | 36,700 | 33,500 | 24,400 | 131,900 | 5.13%
=
AFsg 8,400 57,600 | 61,000 | 61,400 | 49,600 | 238,000 | 9.26%
Y 40,000 | 253,000 | 302,000 | 276,000 | 213,000 | 1,084,000 | 42.18%
PAR] 12,000 | 88,000 | 93,000 | 92,000 | 74,000 | 359,000 |13.97%
A 92,000 | 606,000 | 700,000 | 650,000 | 522,000 | 2,570,000 |100.00%
O 1-2 A
(&9 - HgD)
T8
o A EES 1AEE | 2x}d% | 33l E | 4x}d€ % | 5RpEE e H &
- E - E ju B
K TE aaxa| daxa | aax | a9xz | aaxz (%)
o] £/100 | &-&/100 | &J&/100 | -&/100 | &-&/100
ALY | 11,300 | 32,000 | 41,000 | 27,000 | 20,000 | 131,300 | 9.49%
ol 701] ATY 13,000 | 103,900 | 142,150 | 128,700 | 103,750 | 491,500 | 35.51%
Il ATH =S 0 0 0 0 0 0 0.00%
2z4Y 0 0 0 0 0 0 0.00%
BV 24,300 | 135,900 | 183,150 | 155,700 | 123,750 | 622,800 |45.00%
AF+gul/
A2 6,210 36,900 | 42,800 | 41,500 | 33,600 | 161,010 |11.63%
AFFEH | 3,620 18,300 | 29,140 | 21,520 | 15,500 88,080 | 6.36%
27 H] ) 4,780 26,820 | 38,900 | 30,800 | 25,5500 | 126,800 | 9.16%
T
AgA+
) 2,530 14,800 | 19,400 | 16,900 | 13,400 67,030 | 4.84%
=
AFSE 5,000 27,000 | 36,630 | 31,140 | 24,750 | 124,520 | 9.00%
27 22,140 | 123,820 | 166,870 | 141,860 | 112,750 | 567,440 | 41.00%
v 7,560 42,280 | 56,980 | 48,440 | 38,500 | 193,760 | 14.00%
37| 54,000 | 302,000 | 407,000 | 346,000 | 275,000 | 1,384,000 |100.00%
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O 1-3 A

(&9 - A
T
o A+ A 1IAEE | 2A9E | 3REE | 4X9E | 5RIE R 2 H &
g = = Saps Sops Slaps Sops S - (%)
AAXF | AT | AAXF | AAxF | AAxF
& 8/100 | J&/100 | &J&/100 | <J&/100 | &J&/100
AJ AT 0 19,000 31,000 | 27,400 | 33,000 110,400 | 12.01%
o1 7] A7 0 57,200 79,400 76,700 60,350 | 273,650 |29.78%
= AR =Y 0 7,500 7,500 7,500 7,000 29,500 3.21%
EEX 0 0 0 0 0 0 0.00%
27 0 83,700 | 117,900 | 111,600 | 100,350 | 413,550 | 45.00%
AAgn]/
A2 0 25,720 33,580 33,600 | 31,620 124,520 | 13.55%
A&y 0 14,240 20,060 18,200 15,240 67,740 7.37%
o] Ly
2 4| Lj;;f] 0 13,160 20,040 18,400 16,060 67,660 7.36%
T
o) e}
AT 0 6,400 10,160 9,160 8,440 34,160 3.72%
7) 2k
Ajrsot 0 16,740 23,580 | 22,320 | 20,070 82,710 9.00%
A 0 76,260 | 107,420 | 101,680 | 91,430 | 376,790 |41.00%
ZHA ) 0 26,040 36,680 34,720 | 31,220 128,660 | 14.00%
SHA) 0 186,000 | 262,000 | 248,000 | 223,000 | 919,000 |100.00%
(2) 2AM|FA)
(&9 - H2)
T
o) &% A 1A9E | 239 % | 3x@E | 4xtdE | 5@ = 27 H<
FE | OBF Tqaxa| aaxy | aaxe | Qax@ | aaxd 4620
]-8/100 | 4-&/100 | 9-&/100 | -&/100 | &-&/100
Aoled el | 25000 | 245,000 | 236,000 | 182,000 | 112,000 | 800,000 | 6.07%
o] ALY 44,150 | 715,880 | 826,000 | 553,000 | 289,710 | 2,428,740 | 18.43%
il AFREY | 7,000 | 269,800 | 304,200 | 237,980 | 86,000 | 904,980 | 6.87%
Bx 0 42,000 | 40,000 | 38,000 16,000 136,000 | 1.03%
A 76,150 |1,272,6801,406,200|1,010,980| 503,710 | 4,269,720 | 32.40%
o ZL X1
L;;:efﬁ]]/ 55,520 |1,712,1601,438,320|1,242,720| 534,708 | 4,983,428 | 37.82%
A1&EH | 20,500 | 60,400 | 200,810 | 58,430 | 48,560 | 388,700 | 2.95%
AT2HA
Z) 4 ) E 29,500 | 73,070 | 203,020 | 76,740 | 42,390 | 424,720 | 3.22%
T
o1 EF o]
‘;i;j 21,540 | 53,480 | 159,170 | 54,730 | 49,330 | 338,250 | 2.57%
=
i 15,230 | 273,370 | 293,600 | 231,000 | 114,742 | 927,942 | 7.04%
A 142,290 | 2,172,480 2,294,920 1,663,620 | 789,730 | 7,063,040 | 53.60%
A 35,560 | 560,840 | 602,880 | 435,400 | 210,560 | 1,845,240 | 14.00%
SHA| 254,000 | 4,006,000 4,304,000 3,110,000 1,504,000 | 13,178,000 | 100.00%

— 234 -



O 2—1 A

(&9 - A
T
o A+ A 1IAEE | 2A9E | 3REE | 4X9E | 5RIE R 2 H &
5‘;—% %J-% o = o) < [} X () X (=) 7S - (%)
AAXF | AT | AAXF | AAxF | AAxF
o] 8/100 | &J8/100 | &J8/100 | &&/100 | &&/100
AAATY | 10,000 | 101,400 | 100,000 | 90,700 30,000 332,100 | 5.86%
o1 7] A4 23,150 | 284,480 | 537,000 | 196,300 | 81,710 | 1,122,640 | 19.80%
= ATR=zY 0 142,000 | 140,000 | 101,000 | 20,000 | 403,000 | 7.11%
Bz 0 0 0 0 0 0 0.00%
A 33,150 | 527,880 | 777,000 | 388,000 | 131,710 | 1,857,740 | 32.76%
A7gm/
. 15,000 | 742,160 | 573,320 | 452,280 | 172,608 | 1,955,368 | 34.49%
A5 H]| 5,500 31,000 | 158,200 | 17,500 10,260 222,460 | 3.92%
AT A
A =) 9,000 37,930 | 170,000 | 19,540 10,110 246,580 | 4.35%
T
AeA+
5,540 24,340 | 120,000 | 22,000 10,630 182,510 | 3.22%
7]
Ar5g 6,630 105,570 | 155,400 | 108,600 | 35,342 411,542 | 7.26%
A 41,670 | 941,000 |1,176,920| 619,920 | 238,950 | 3,018,460 | 53.24%
7+ v 12,180 | 239,120 | 318,080 | 164,080 | 60,340 793,800 | 14.00%
A 87,000 |1,708,0002,272,000|1,172,000| 431,000 | 5,670,000 | 100.00%
O 2-2 A
(&9 - )
TE
o 2+ A2 1AEE | 2AE=E | 3REE | 4X9E | bARIE R 27 H &
gz = s . oo o s o s - (%)
NAXF | AAxF | ALxF | 9L xF | AL xF
o] &/100 | <J8/100 | &&/100 | 4&/100 | & &/100
AAATY | 15000 | 131,200 | 80,000 74,800 62,000 363,000 | 6.08%
o1 7] A7 21,000 | 351,000 | 227,000 | 294,200 | 167,000 | 1,060,200 | 17.77%
il AFR=zY | 7,000 | 100,800 | 138,000 | 97,000 54,000 396,800 | 6.65%
BzY 0 28,000 28,000 22,000 10,000 88,000 1.47%
2o A 43,000 | 611,000 | 473,000 | 488,000 | 293,000 | 1,908,000 | 31.98%
o] LA} H
L;;E"H]V 40,520 | 820,000 | 650,000 | 653,700 | 300,000 | 2,464,220 | 41.30%
AFg=H | 15000 | 19,360 32,000 15,700 24,200 106,260 | 1.78%
] A A
A H R 20,500 | 19,920 23,160 20,000 22,060 105,640 | 1.77%
T
A+
) 16,000 | 18,040 30,000 17,700 29,000 110,740 | 1.86%
=
AT 8,600 | 138,800 | 134,840 | 90,600 63,600 | 436,440 | 7.31%
2 A 100,620 | 1,016,120 | 870,000 | 797,700 | 438,860 | 3,223,300 | 54.02%
ZHAH) 23,380 | 264,880 | 219,000 | 209,300 | 119,140 | 835,700 |14.01%
A 167,000 |1,892,0001,562,000|1,495,000| 851,000 | 5,967,000 |100.00%
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O 2—-3 A

(&9 - A
T
o A+ A 1IAEE | 2A9E | 3REE | 4X9E | 5RIE R 2 H &
3= 35 a3t | S1sloa | olslcat | clea | ol | (%)
AAXF | AT | AAXF | AAxF | AAxF
o] 8/100 | &J8/100 | &J8/100 | &&/100 | &&/100
A AT 0 12,400 56,000 16,500 20,000 104,900 | 6.81%
o1 7] AT 0 80,400 62,000 62,500 41,000 | 245,900 |15.96%
= AFTR=zY 0 27,000 26,200 39,980 12,000 105,180 | 6.83%
EE] 0 14,000 12,000 16,000 6,000 48,000 3.11%
A 0 133,800 | 156,200 | 134,980 | 79,000 503,980 | 32.70%
A7gm/
A 0 150,000 | 215,000 | 136,740 | 62,100 | 563,840 | 36.59%
AFE5H] 0 10,040 10,610 25,230 14,100 59,980 3.89%
o] Ly
Z 2 H) L;;;Tﬂ 0 15,220 9,860 37,200 10,220 72,500 4.70%
o) e} o
AT 0 11,100 9,170 15,030 9,700 45,000 2.92%
7)) &)
AFFF 0 29,000 3,360 31,800 15,800 79,960 5.19%
oA 0 215,360 | 248,000 | 246,000 | 111,920 | 821,280 |53.30%
) 0 56,840 65,800 62,020 31,080 | 215,740 | 14.00%
il 0 406,000 | 470,000 | 443,000 | 222,000 | 1,541,000 |100.00%
(3) 3A|FIA
(&9 - A
T
o A AR 1IAEE | 2AE=E | 3XEE | 4XEE | 5RIE R 2 H &
3= 3= = = = = = - (%)
AAXF | JExF | AgxF | dexF | AL xF
&]£/100 | &&/100 | &J&/100 | &I &/100 | &J&/100
AAATLY | 17,000 | 66,000 64,000 66,000 66,000 | 279,000 | 3.69%
o1 7] AT 27,000 | 157,000 | 212,000 | 198,000 | 165,000 | 759,000 |10.03%
T AFR=ZEY | 7,000 47,000 71,000 79,000 60,000 | 264,000 | 3.49%
EE] 0 11,000 5,000 17,000 5,000 38,000 0.50%
A 51,000 | 281,000 | 352,000 | 360,000 | 296,000 | 1,340,000 | 17.72%
AAn]/
A2 99,320 |1,111,6101,235,240| 988,680 | 736,510 | 4,171,360 | 55.15%
AFEEH | 14,670 | 37,300 33,400 87,410 | 102,130 | 274,910 | 3.63%
] A A
2 R 18,040 | 37,550 32,000 90,840 93,830 | 272,260 | 3.60%
T
A+
) 15,750 | 37,000 28,820 67,070 79,490 | 228,130 | 3.02%
AFFF 10,200 | 68,200 63,400 72,000 59,200 | 273,000 | 3.61%
A 157,980 | 1,291,660 1,392,860 1,306,000 (1,071,160 | 5,219,660 | 69.01%
7+ v 34,020 | 242,340 | 265,140 | 254,000 | 208,840 | 1,004,340 | 13.28%
A 243,000 |1,815,0002,010,0001,920,000|1,576,000| 7,564,000 | 100.00%
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O 3-1 A

(29 Ad)
T
o A 5 IAEE | 2A9E | 3AEE | 4A9E | 5AEE 2 Hl &
SR S} & -
g TE qaxa| aaxz | a9x@ | aaxi | a9xz (%)
& £/100 | -&/100 | &J-&/100 | <-&/100 | &-&/100
M)A [ 14,000 | 22,000 | 22,000 | 23,000 | 22,000 | 103,000 | 2.24%
o1 A AT 24,000 | 103,500 | 152,000 | 148,000 | 109,000 | 536,500 | 11.67%
e ATRzY | 7,000 23,500 | 43,000 | 37,000 | 50,000 | 160,500 | 3.49%
EEX] 0 0 0 0 0 0 0.00%
27 45,000 | 149,000 | 217,000 | 208,000 | 181,000 | 800,000 |17.40%
o] ZL A}
L;;E"H]V 92,960 | 753,100 | 715,000 | 654,200 | 568,850 | 2,784,110 | 60.54%
AFF=En8 | 10,370 | 13,100 | 12,200 | 28,100 | 20,950 84,720 | 1.84%
o 1
2] 7 1] Lj;ﬁ?“ 14,000 | 15,000 | 11,000 | 27,100 | 20,000 87,100 | 1.89%
T
ol el o]
‘ide;j 14,430 | 15,000 | 14,400 | 19,000 | 19,000 81,830 | 1.78%
=
AL 9,000 41,800 | 43,400 | 41,600 | 36,200 | 172,000 | 3.74%
24 140,760 | 838,000 | 796,000 | 770,000 | 665,000 | 3,209,760 | 69.79%
27 H) 30,240 | 147,000 | 146,000 | 142,000 | 124,000 | 589,240 |12.81%
A 216,000 |1,134,000]1,159,000]1,120,000| 970,000 | 4,599,000 |100.00%
O 3—-2 A
(29 - A
T
o & A 5 IAEE | 2A9E | 3AYE | 4A9E | 5AEE 2 Hl &
- E - E a-
Kb TE qaxa| aaxa | a9xz | 9ax3 | aaxd L)
& £/100 | -&/100 | &J&/100 | <I-&/100 | -&/100
Aol 0 22,000 | 22,000 | 21,000 | 15,000 80,000 | 6.36%
o1 7w AT 0 29,300 | 40,000 | 20,000 | 15,000 | 104,300 | 8.30%
ATHRZEY 0 6,700 3,000 4,000 5,000 23,700 | 1.89%
CEX)| 0 11,000 5,000 17,000 5,000 38,000 | 3.02%
27 0 69,000 | 75,000 | 62,000 | 40,000 | 246,000 |19.57%
o] LAY
L;;;H]V 0 179,620 | 200,240 | 132,500 | 75,160 | 587,520 |46.74%
AT 854 0 12,000 | 15,000 | 24,000 | 31,000 82,000 | 6.52%
]
27 Ljﬂf‘ 0 10,000 | 14,000 | 23,300 | 12,000 59,300 | 4.72%
T
ol Elo]
AT 0 14,000 | 11,000 | 21,000 | 11,000 57,000 | 4.53%
7] kR
ATFEF 0 13,800 | 15,000 | 12,400 8,000 49,200 | 3.91%
27 0 229,420 | 255,240 | 213,200 | 137,160 | 835,020 |66.43%
1) 0 48580 | 53,760 | 44,800 | 28,840 | 175,980 |14.00%
37 0 347,000 | 384,000 | 320,000 | 206,000 | 1,257,000 |100.00%
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O 3—3 A

(&9 - H)
TE
o A+ A 5 1AEE | 2x1EE | 3XPEE | AXEE | bRERE 2 H &
g = = Saps Sops Slape oo P - (%)
AAXF | AAXF | ALAXF | ALxF | ALxF
& 8/100 | J&/100 | &J&/100 | <J&/100 | &J&/100
AolATd | 3,000 22,000 | 20,000 | 22,000 | 29,000 96,000 | 5.62%
o1 7] A7 3,000 24,200 | 20,000 | 30,000 | 41,000 | 118,200 | 6.92%
= ALH =Y 0 16,800 | 20,000 | 38,000 5,000 79,800 | 4.67%
EEX 0 0 0 0 0 0 0.00%
27 6,000 63,000 | 60,000 | 90,000 | 75,000 | 294,000 |17.21%
AAgn]/
A2 6,360 | 178,890 | 320,000 | 201,980 | 92,500 | 799,730 |46.82%
A7g5 1] 4,300 12,200 6,200 35,310 50,180 108,190 | 6.33%
AT A
24 8] ) 4,040 12,550 7,000 40,440 | 61,830 | 125,860 | 7.37%
T
AT
] 1,320 8,000 3,420 27,070 | 49,490 89,300 | 5.23%
A 1,200 12,600 5,000 18,000 15,000 51,800 | 3.03%
2 17,220 | 224,240 | 341,620 | 322,800 | 269,000 | 1,174,880 | 68.79%
L] 3,780 46,760 | 65,380 | 67,200 | 56,000 | 239,120 |14.00%
SHA| 27,000 | 334,000 | 467,000 | 480,000 | 400,000 | 1,708,000 |100.00%
¥ Adn] STk d/4)
AMolodrY] 73.39, A 56.28, ATHEZFY 37.62, XY 28.22
2.3 AT Fo AT7AH R A 4F 27
(9] - e
2-1 g = W g AT 23d & 33Pd & 434 2 |5 d =
A5 0.7 8.8 5.3 5.5 2.1
A 0.7 8.8 5.3 5.5 2.1
2-2 g & W 9 1XEE 2AEE B3REE 43dE bR
Z27] AAEEAZY I 4F) 2.50
FA AAE (A =g AA) 5.50
programmable logic controller, 300
PLC :
e
GoldzE wE, WH 5) 3.00 1.50
A oA =8l (B, 22 3.00
2A 8.50 | 10.00
eS| 8.74 5.13 5.33 2.02
SHA| 17.24| 15.13 | 5.33 | 2.02
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(&9 © 99
2-3 3y = W o 1IAYE 29 E 3P E 4 EE 5 IE
E Al FAH] prototype 1.50
ez v 1.00
Wy 9 YRR 1.00 2.50
S5 AAE 500
(a3 7Aoo A2=H) ’
3H) 3.50 | 5.50
3-1 3 = W9 AR 225 3R EE 4= (5 E
Pump(3000bar, 771/min) 3.19/9 3.10 -
A7) prototype 0.90
28] AlAE (A H4me) 2.30
ool FzgA
1/ o]
(18k. CFM 1070) 91t} 5008H/49 x 69 0.30 | 0.90
A Aau (s | OHHE0XI0xS0 0.06 | 0.30
cm)
et (et /2 H) 0.07 | 0.44
A o A] 2~ & 9| F 1.00
3001/day x
A0
R 12509 x 39 0.34 | 0.34
3] 4.76 | 5.28
3-2 3 = W9 AR 23d & 3AE R |43 = | bRE E
7Hd3A] prototype
(s aa/fepangs) | ool 2:50
Az (B R 193
=a9E, 40%) 3.10
7HAA R A AFE
(54ak2) A 8 /9-9l/od A 3 ) 7.199/8set 2.00 5.10
) 7.60 | 5.10
3-3 8 = y 9 1A% 2% (3 A % 4313 % 531 =
A S I R S R 150
CollarE & ’
B RIAE 257+ HJY BE 1.50
FAF BB 7| F 150
A 28 :
48 2A5A 0.50
HIAHEAE vlo]lQ X138-H 209Hkg x 0.20
x}4=A) (A &) 100kg :
A AlHE BEX Im x Im x 1m 0.10
3H) 5.30
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