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Large Electric System)7} #%0] & AAIFH T/ 7] AvlaAer Agde] YEYA dadels 4
Central America 1% .
Australasia 1% Central America 0% Australasia 1%
South America ) (
6% South America
5%
Western Europe Eastern E 29
Western Europe 16% [ testem urope. 0
2% Eastern Europe Former Soviet
2% Union 5%
Africa 3%
Asia 37% Former Soviet
Union 5% Asia 42%
s1aasb Middle East 5%
Africa 3%
o Middle East 5%

Indian Sub Continent 5%

x & $123,187M

Indian Sub Continent 7%

X & $204,256M

2008

2020

(T2 1] MAl SHIE217] A HRe oE 2 TY
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Utility Management
Civil Engineering
Turnkey Engineering
Control Systems
Overhead Lines
Cables

Insulators & Fittings
Switchgear

Transformers
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Al E=dl ol AT 52 34 TEAbLY 8=
o= AT St} AlEA SHe 79 NERC
(North American Electric Reliability Corporation)
O] 765kVe} 345kVe] AHAIARIL H]aEA] Ap=of 2
S 15 345k Vol Blsf 765kVe] AFMARLE nhd
(mile)d 28%& 744k, AAELALE 1/42 =
o5, ¢4 A E3F 38%= AEn 3
Al S HH ool e 827 9 51, T

Q13 374 e sk 4 gek
Ul e iLF 345KVES FHT A4S des
Q0] $-g3H= $AMY 1% §7) st ol A
So nejs) 19924 A7) A4 ARG WE
765kV7F A% v} i}, 1980\t 2HE 200 |

7ko] A AAE 20039 AHELHS AAE] &

A Ao m 8L gk, 12 27] AFgellA] A
BT W oA EHECR ojofR = F ARE
340km 7ol AR Adghd] o]0, o] G HRE
Asl= AlZFE~AI0F] 765kV 134 60km F-7HS

f
3

it
59
X

Qof| A AL Q). AR vl HthFAdZAR]
AEP% u|=F U] ‘Super Highway ol 765kV B2 A
QFSHHA] dFt7te] 9219 2314 WAS refstal
om, A7t ujd 9% ol F7Fsk= el
T 2309 HAY A St 5 Uk WAl
2] 23]4 T65kVE FACRE A87|= A
= wH| Soltf, T Hokso] =4 AgARRI ESKOM=
S} 765kV 2314 AuAoR P &
3 Al S Hilo]l 918 AE Zof gl

A 2 Wzt A AAA A 34 ol 4ld
‘Green & Smart 2= 7|0l Zole =71,
A7t AFAAR 72 eFdA S 55k A
2] Swapping®] ‘Super Grid 7} tiAo|th, 71 oHoll=
Q2 ueke} o] =A% (Isolated Power System)=

w2

vl
=
o

o] oS AA 20109 7€l % A= Fct, *-&3h= A5 v 8F diuls] ek ofw] 2
olo] BV} AluelE ol 100km Tol AT AL 2hasly] 98l oAk FAsHs A ot BAA
[ 1] 27p oix o 017, MH|8% XI2 b|m’

| wEEw | em®) | uwEvet | zWIE% | sHgzw)

o= 9,826,630 391 3820t 0.970 2.6 1,167,995(2014\H)
FHLACE 9,984,670 3,3148t 0.804 2.0 125,963(2013H)
sapd 8,511,965 194 9,191t 1.166 75 100,450
=HolZe7tEs= 1,219,912 4,379t —0.051 3.0 44,070
s 9,596,960 134 3,861¢t 0.494 7.5 874,000(20124)

Qe 3,287,590 14,8002k 1.376 9.7 200,000(20124)

U= 377,835 199 2729¢t —0.240 2.8 281,000(2012\)

st= 100,032 5,0002t 0.258 38 82,300(2013)

1) W2 @ ol 20084 7|&2A}E, 78 2L 20129
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TOA, A= ST Y e e wHeR A
A2 230G AFEHHHVDC, High Voltage, Direct
Current)of] thgt TR AAIA O R 2% a1 e},
2o A= vl Ay, Hepd, doky, F
%=, Y&, 3= T F N =71 AmE £
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= = e i AAVIAEC] 9% o) 7]
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[ 2] 0|2 OflLIX|HE LX7| & Hu82

ouxlg | wxuio) | Augy
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Arkansas 0 0 40 0| 233 168 42 0 461 0 0 0 0 944
Indiana 599 0 | 1,380 0 0 | 1426 0 0 414 0 0 591 0| 4410
Kentuchky| 258 0 8 0 46 335 0 0 544 55 0 3 0| 1249
Louisiana 0 0 105 0 0 260 0 0 230 0 0 0 0 595
Michigan 16 0| 234 0 0 242 0 0 296 0 0 148 0 936
Ohio 509 0 | 1,799 0 0 | 3350 0 0 | 2,650 0 59 | 365 | 225 | 8,957
Oklahoma 0 0| 625 34 8 | 2,202 10 0 812 0 0 0 0| 3,69
Tennessee 0 0 0 91 0 154 0 0 3 0 0 27 0 275
Texas 0 0 |1.330 0 0 | 4,69 14 0 | 5082 0 0 0 0| 1,122
W.Virginia | 385 17 | 323 0 0 | 1,630 0 23 458 | 74 0 89 0 | 3,666
Virginia 349 96 69 15 0| 1735 0 0 731 48 0 141 0| 3184
Total 2,116 13 | 5913 | 140 | 287 | 16,198 66 23 | 11,681 844 59 11,364 | 225 |39,029

9 A Ao R FES WhA] Fstal Ql UAZ A Faetths A" AL it o] &
]98] 79 A9 AF-E A7 Adolstr| wizoll Hubd geFo Ty 350MWo EilE oz
A9 =2 X977 2a19) $AME ALE F-54 765kV $AA= o] ArEHH 37571ckm]
ol HEao] 7Festes AEPE HIES Ale-29A  AR7F SEFEA "ot of7]o] BAE= vl 69%
7} ohro] ZRAES XYkl Qlrt, AEPE v W A7k E A= oistar ot
500%F =87t AEE FastaL 9lew 34t o= W AH]82 AAAS o= ot AT
5,000MW 2] A u]|-g-5F} 3719, 000ckm 2] 5441 T ks Afol= AE HEskE flel AdulewF
2 9 21915,000ckm®] Wi RS Hfakal glot, S AGA R F7Ien, 2008H A=l Au|ofA
123 20079 AEP9F AWEA(American Wind HhAgsl= ofufz] &Ao] By 21912, 950GWhe] &
Energy Association)t= ti7ti F2dz|e} AAGE & £4S Fol7] Y3l FH] SAHdE AAA

239 $AMR Ado] gt F714¢] BEE u= AAY 7)E
765kV ‘Transmission Super Highway -+ tff S AEetL 9o, AEPE 20126704 25t0)

T NHES ARk 5 BT 20%5 ol 2, nARE 222tmnt 3750 6,4009 d& FA

Xl U ASSHRt | mHE 7|7H) EX}H|(2] 2)
SPP(Prairie Wind) 345kV 121km 2013~2014 1,860~2,589
SPP(Tallgrass) 345kV 274km 2013~2014 3,878
ERCOT 345kV : : 12,658
PJM 765kV 442km 2015 16,110
PIM/MISO 765kV 386km 2015~2017 11,507

2) 189 1151920109 12¥% 7|#) o2 FhAbe Fo
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3 A sk, off g2y, EAMAH A 9] PG&E(Pacific Gas and Electric Company)7} '&ot

AEH Yo}, Hz[Uot Qlt]ofiut, FE]7] 67) o Rk glom, o]= Aol x| o] 84S =
gt 0 5 HE E AR $elo] 2011 o] ojiL AlF AFEE FINFL EE o2 A
A 20129 25Tk, FAREE 712 AVdE= 34815 o83l A
SPPQ| 345kV 274km 714 Agle] 79 Z2AE A . 7|ed fEYE & A8 et o] 7] 22
At DA A= SHHY 0] 345kVE AAHoY & AE= 2006Q Aty BACRE $HAR A o
A 765kVE A5l Aol thgt e84 2 AAE A £ JA} iAE gt SAHE A eH AR
EE B4 Folu, SPPet PIM2 A 97t 848 = AAL BAHgdo] o]FA| L AR, AR 2H5-
QIgt 29t FAME o5 st gk PIM/ AP R AAE]AL gk 20065E] 2015 0] A
MISO #& A|Yof|A= 47| 765kV 386.16km o] ZRAE O] Y-8 [ 5]0)| 4] gHeldt 4= glch
A} Hels) g% ExE ATC, ETA, Exelon,
MidAmerican Energy 52| A 3AL} &oJst 211 @ FHLtct
o SR} SR A tiifi FETh|, 1 Atk AlANA 7 B2 ddS o] 83
I 2E FERAY Nevada AMFA| 9 9] e Qg4 A71E AYAksts 771 71 sholtt, AA] Adulg
S R Ao A] ] eke] ARl e FF] 63.2%%0 6719, 126MWE FEEHE o] 89
ATE At hAINE Agstal A A Fslol Fgotal o, T AR, HdvkA, A
AY7EAe] S0 & olgfgt Aol JHERIL 9l B A o83t WMo R AV|E nlae| &L
o, wl=re] Pt Ale-S A2 skl 9l Back— A}, Q1= 3,0008t  AFwolx|ut Au|-gFe gt
Back A|2AH1] S B2 otk 500kVE o)Ak 0] 1,64 AEQ] 129k, 240MWo ™, 9009 Har7}
HVDC A= gk A4 Alglo] HEE L Qict, e W HAow Qs & WA 3] A FE

a3 AUcel AFAAE st vl e 8 ol BolFA ol HAHES FFatr] Y8l 2 A
ZZAE F3-2 B u)= Northern California®) Al Al $AAE Aol HpZoltt, sfuttol= Hy—

iUttt Pacific Northwesto] o]|2% £AARE dro Quebec, Hydro One, BC Hydro & 209{7]9]

n2yEy | A3UER £38Y

PacifiCorp Walla to McNary 2010 AC 230KV 400 MW
BPA West of McNary Generation Integration Project | 2010~20124 AC 500kV 1,500MW
ldaho Power Idaho to Northwest (Hemingway Boardman) 20124 AC 500kV 1,500MW
PGE Southern Crossing 20134 AC 500kV 2,000MW

BPA [-5 Corridor Reinforcement Project 20134 AC 500kV 1,500MW
PacifiCorp ldaho to Capt. Jack (part of Gateway West) 20144 AC 500kV 1,500MW
PG&E 5 570At | Canada — Northwest — California (CNC) 20154 iSA(gi)lf\(;O}—lT\\//DC 3,000MW
Aisa e recton — Spokane Area Uparaces | 2P| jsiiz o sy | S00MW
TransCanada | Northern Lights 20144 +500kV HVDC 2,000MW
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[ 6] FHLICH HHANE STNZ HR7

ror
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k=l

2 g

=1

s} | a8st | sEMEkm) | AHISZMW) | LERHGWH) | Aelsm)
Hydro Quebec 3,960,332 33,244 36,810 208,524 12,055.0
Ontario Power Generation 21,729 92,500 5,640.0
Hydro One 1,333,920 28,924 4,744.0
BC Hydro 1,830,985 18,603 11,345 43,755 3,822.0
TransAlta 8,775 45,736 2,770.0
Toronto Hydro 690,000 24617
ATCO 233,100 2,732 2,443 1
Bruce Power 6,300 34,600 2,380.0
EPCOR 334,000 203 2,008.0
ENMAX 659,000 281 1,852.4
NB Power 335,513 6,801 3,297 14,418 1,712.0
Manitoba Hydro 532,359 11,700 5,511 33,974 1,599.0
Sask Power 467,329 12,404 3,840 19,864 1,459.0
Fortis Inc. 1,016,000 560 1,390.0
Nova Scotia Power 486,000 5,000 2,293 12,092 1,188.1
Capital Power Corporation 3,654 7,015 1,008.0
Hydro Ottawa 296,000 14 150 754.5
Newfoundland and Labrador Hydro 36,000 3,781 1,656 5,216 446.0
Saskatoon Light & Power 58,600 120.8
Churchill Falls 1,039 5,428 30,361 872
Total 12,269,138 121,980 113,944 548,205 49,940.8
k- 24 At lom siubet W FHof dEARI MTDC(Multi Terminal Direct Current) ¥-4]9] 2]
Hydro Quebec 1965W GAl AAlOIA 7H) =& F8de AAe) Fstal lom 2p7] A4H%%e
SAAL 2T 735kVE A B} ek, 2 A% $9 1F 1,100kV E +600kV 2557}
iAo m 7 A A | Aok S Heeh Addx W ZEURAA, AR ol digt
oA 5% mRte R pEYsh= Ao] BREskAIRE, ol ASHAE AU, E AA HxE =U3F 735kV
A =7kl vl Hyth A ]85 8, 7% off thek AR Ae 2l A AlA| 2318k $419) Sl
agots 1TH850MWe] M-S 4=¢lstal 8,060MW A& X = Q=& W 2,000kVet +1,200kV
o ML $ET 4 U SUHRE TH AAY  ARESW A i APPuIS o), 209 $
S st ok Autilds W FE wAT A W 4 g geaud gig 24 - Aol - 8
S - ) Aoz Aol Qe A B R Bl g B4 5o dfat 9478 At Uk
A=Al gt A2 Sz Ao tigt 824 o]F T3 AFFAYA e BsA AAE AlF
Aoz 735kV 211¢F SR} AAISE $1A Well AFEHHEE =0T B =S A7
7} o9~ S a5kl o 4= Qi Il ZHe) FARHE 7hssHAl e Hieke 2
it 199149 1,200kmeoll @ob= +£450kV ] =23t Qi Eqt, 2 23¢F S42oF ¥
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ol 7he) Bkl 713
WHO(World Health Organization), ICNIRP
(International Commission of Nonionizing
Radiation Protection)®] 7|59 H&sl=%], i1

o SR oW AL oS 1A 4 QU

v o
Alof thet 24 FEs] a2 ik

HAo 7129 3as)

[H 7] Hydro Quebec X7 Mu| 2 Mz Zo| 518
STEY | HNA YHEBAQIA) | M2Zo|
735kV 38 11,422km
+450kV DC 2 1,218km
315kV 63 5,127km
230kV 52 3,120km
161kV 41 2,013km
120kV 216 6,738km
69KV or less 103 3,606km
Total 515 33,244km
Hydro Quebece] 31 Fo] AU AlgstaL Q= =
BRAEE= 7]E dulof tiet B4 A5 59 Asset
Maintenances B38| A Al £7= 722 4= 9L
o}, 5|7k & FAF H]E2 789 Eo g3t} o] F
[E 8] Hydro Quebec ZMMZ T £ T2HME(Q009-2013)

m2xE o | ExiRe

op

ZTQ ATAH| MZIE 58 2 oj2y

Integration of new
generating capacity
Asset maintenance $2.08 System
$3.78B development

$4.1B

[ 3] Hydro Quebec

Growth-Native load
and interconnections
$2.1B

Long-term operability $3.78

STEH| FXpA=

A = 71 AR 5] B3 YWEe=s
Outaouais ¥ A~Ontariot 1,250MW $7o] 7}

5% 230kV £ 842 AlA, Chenier~Utaouais?t
315kVeE £AAR A4, v]ak New England A%
7}9] 1,200MW+ A= AlgAA, 71&0l A= 3
¢ Bout de llle 315kV M5 735kV $HHU4L
2 A7 A F F 219 &l Eoke =4
E7} 218 Folrt,

® 2ap
Bepae Aukel At Avtete) ol 3w
Z%Eﬂ/\(lﬂ*l—ifj 1984 5E] Ttaipue]l +600kV HVDC

Slict)gsct)rﬁgir?on of 1,250-MW interconnection $251M 1 93| 20dalm 9tk 219F AELA Mo

By Q_EX:.__ B L % Q_ak
Construction of 1,200—MW interconnection $406M S % 6 6.3GW, $472l= 806km= H4
with New England 4 A2 7o) HollA Tl AlA | 25 XA St
Connection of large industrial customers $141M
Construction of Charlesbourg substation $79M [E 9] FURNAS &XMZ 315}
(230/25 kV)
Construction of Anne—Hebert substation $75M STEY | M=Zo|
(315/25 kV) 230kV 4,349km
Construction of Bout—de—I'lle substation 345kV 6,070km
(735/315 KV) $70M

500kV 4,549km

Construction of Saint—=Janvier substation +600kV HVDC 1612k
(815/25 V) - E 750kV 2‘298km
Construction of Mont=Tremblant substation ’ m
(120/25 KV) $36M Total 19,278km
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3 1919,278kme] AR2E Adal 9 Fol st
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T Al QA BHE BArstal glon, opukEA]
o ] i e AR E S A5 4 9l
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275kV 7,550km
400kV 16,200km
765KV 1,150km

Jolg-2 ofxeslolA] £ WA 4% sURoR
FEA20) 442 P SYUSHL glon], Aek)
785 AA A= vigtero] SR 4] 9 =
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