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T&D networks are continuously evolving in both size and nature. They must grow in order to
cope with ever rising demand. In the past where it was a matter of adding more lines, trans-
formers and ancillary equipment, today the technology of the systems is often able to substi-
tute increased sophistication for physical growth, or to reduce the additions required by
making the system more efficient.

The smart grid has gained a lot of column inches in the two years as the panacea for all
problems with the current grid system. Such as the grid’s high carbon footprint, inability to
integrate a high percentage of intermittent renewable energy capacity from wind and solar,
and distributed, small scale energy generators, such as rooftop solar PV plants and small
scale wind turbines.

To date smart grid deployment has focused on smart meters and associated communica-
tions network in most countries with the notable exception of China. The Chinese govern-
ment is focussing more on installing new long-distance cabling and reducing transmission
and distribution losses. The development of the smart grid in different markets is dependent
upon the smart grid drivers. For example, in the US, reducing energy consumption and peak
demand are key drivers therefore the market has focused on the large scale deployment of
smart meters. Along with national security, so the US is currently investing heavily in cyber
security.

Significant barriers to the development of the smart grid include a lack of standardisation,
financing, limited incentives for utilities, limited storage capacity, lack of financing to name a
few. However, the biggest barrier to the development of the grid is public perception, as the
cost of smart meter deployment has been passed onto the consumer. Many smart meters
have been deployed without displays showing electricity consumption and the cost of that
consumption. However, to make this data more accessible Google and Microsoft have
launched free online tools to that display this information online.

The Report
The PDF Report contains:
o A General overview of the T&D industry

e An Introduction to the Smart Grid, together with assessments and detailed sections
on Definitions, Strategies, Security, Investment, Cost and Development Issues

o Definitions of sectors in the industry (contained in the database)

e Grid interconnections and multinational collaboration
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The Database

The database contains a by-country snapshot overview of the Transmission and Distribution
sector. Each region file contains a regional overview of Annual Demand, Capital Expenditure
and total generating capacity by country as well as a list of details of industry companies.

Data Sample:

Main country overview

e ~2011 CIS - Microsoft Excel T
Home | Inset  Pagelayout  Formulas  Data  Review  View  AddIns ==

e == oo -
8 & cut st i =l »  Swepren General - T tomslzs Nomal3 Percent 2 | E= 2 é"”‘”s“m A &
52 comy - W8 Fill -
feste o E Merge & Center = | $ « % » | % ;% Conditional Format | Percent 3 Title 2 Normal || Insett Delete Format Sort & Find &
MR -= ¢ | Cormatting - a3 Table - s|| et Dt PO G Gleare  pivers seect~
Clipboard I} Font. T Alignment I Number T Styles Cells Editing
[ 82 - £ | Ukraine

3013

Grid Interconnections =

3
1 Transmission Installed Base (km) 2010 2011 2012 2013 2014 2015
5 73,9700 79,504.93 | 8004247 | 80,583.64 | 8112847 | 8167699 |
6
7 Distribution Installed Base (km) 2010% 2011 2012 2013 2014 2015
8 1,078,083.77 | 1,088,655.24 | 1,099,330.37 | 1,110,110.19 | 1,120,395.70 | 1,131,387.96 | i
o =
10~ Line Extension (km) 20107 2011 2012 2013 2014 2015
11 || Transmission 520.24 532.93 | 53754 | 54117 | 54483 | 54852
12| Distriby 10,468.8: 1057147 i 1067513 | 10,77981| 1088552 10992.26 ;
13
14 || Capex (2010 Million USS$) 2010% 2011 2012 2013 2014 2015
15 1915621 199224  201177] 223848 | 2372791 249125
16
17 | |Annual Demand (2010 Million US$) 20107 2011 2012 2013 2015
18 Transformers 260.41 270.83 | 287.08 | 30431 34031 1
19 || Switchgear 13448 139.86 | 148.25 | 157.14 175.73
20| |cables 30277 31489 | 333.78 | 353.80 395.66
21| Insulators 74.29 77.26 | 8190 | 86.81 97.08
2 Towers 217 | .62 27.15 30.36
23 || Utility Automation 126.28 | 133.85 | 141.88 158.67
24| Power systems 2134 | 22592 | 239.48 267.81
25 | sub Stations 185.83 | 196.98 | 208.80 233.50
26 Meters 2056 | 2056 | 2056 212
27
28 Trunk transmission
2 Transmission
30 Sub-Trans All Transmission Distribution Reticulation 3
230 Ly 7510 44048410 amonty | Adn 1R rakia S TV T R T VAT T B VY Y B VAT et Attt st
"4 » V| RussaTables  RussaCharts . TajkewanTables . TajketanCharts . Tt Tables . T farts | Ukrai Ukranecharts (1] 4 | W ¥l
Ready | 73 | mowoo% 00—
T&D breakdown and Generation capacity:
IR ~2011 CIS - Microsoft Excel — T T e e
Home | Insert  Pagelayout  Formulas Data Review  View  Add-ns 6@ o@ R
% cut . = . ﬁ Y| Fam EZEh 3 Autosum - ﬂ
e Aral n = 9 Sweete General B Normal 2 3 Normal 3 Percent 2 - & = [ o A
e g remaranes (87 0 - Buesacons $ % 0| %8| ot o [pes [THEZJromat o e ovserme GO e e
Clipboard E Font E Alignment E Number E styles ceis Editing
[ 82 - e | Ukraine v
B c D F G H 1 J K L M N o [ a | O
Towers 224 2417} 22.15 28.78 30.36
Utility Automation 12142 126.28 | 141.88 15040 | 158.67
Power Systems 204.94 | 21314 | 239.48 253.85 | 267.81
sub Stations 178.69 | 185.83 | 208.80 2133 | 233.50
Meters 2056 | 2056 | 20.56 2179 | 22.12
Trunk transmission
Transmission
Sub-Trans All Transmission Distribution Reticulation
330kV>  200-275kV  110-161 kV  45-90 kV OH line UG cable Subsea MV OH MV UG LVOH LVUG | Transmission|Distribution
=% | 6% | % i 0% %% | 0% | 0% 3% 4% 50%; 3%) 7%) 93%
Generation Capacity (MW) 2011 2012 2013 2014 2018 2016 2017 |
Coal 2550000 | 2560000 |  25600.00 | 2560000 |  25600.00 | 25,600.00 | 25,600.00
oil 500.00 500.00 500.00 500.00 500.00 500.00 500.00
Diesel - - - - - - -
Gas 9,456.00 9,408.00 5,400.40 9,331.28 524834| 514880 7,279.36
of which Multi fuel 8,160.00 8,160.00 £160.00 8,160.00 8160.00 | 8160.00 83160.00
Pumped storage 211250 2,112.50 2,112.50 211250 211250 | 211250 211250
Hydro 2,623.50 2,623.50 2,623.50 2,623.50 262350 | 2622501 2,623.50
Nuclear 13,163.00 |  13,168.00 ] 13,168.00 | 13,163.00 |  13,168.00 | 14,168.00 15168.00
wind 240.00 288.00 345.60 21472 497.66 597.20 716.64
Solar Thermal - - - - - - -
solar Pv - - - - - - - - - -
Biomass - - - - - - - - - -
MSW & other waste - - - - - - - - - -
Geothermal - - - - - - - - - -
Ocean/tidal - - - - - - - - - -
Other - - - - - - - - - -

Page 2 of 3



NRGExpert

Energy Intelligence

2011 €IS - Microsoft Excel -_—
View  Add-Ins a@coF R
= - [e== 3 Autosu
P SiWrapTed General - i ﬁ Normal 2 3 Normal 3 Percent 2 F= I @ : om ﬂ A
: - Fill -
=85 EMergedCenter- $ - % o | %% 5% onal Fomat | Percent 3 Title 2 _ Insert Delete Format Sort& Find &
Formamng at Tabie - - - v | @Cea Filter = Select =

Clipboard I} Font [ Alignment I} Number I} Styles Cells Editing

BL - £ | ©2011 NRG Expert o

Transmission Installed Base (km)

79500

78500 50000
73000

[ vertical (Value) Asis Major Gridlines
77500

o [ | e [

|
——Tmnmison nsaled Samaliml]  7e971 | 7ssoasmszs | swosreessl | aosanenans

sumewms | ewesmon |

Distribution Installed Base (km)

1140000
1130000 30000

1120000

1110000

1160000

20000
1020000

1080000

1070000

1060000 L0000

1050000

wo [ wm [ e | ms | mm | ms |
[ Dimriution nsaled Baseler|io7som77 | isswaez | w3z | imoimiss | imosmzer | iBismass |

o

. 2011 [ 2o |
E Line Extension (km) = Casl 25600 25600 25600 2 25600
H_¢ » W] " RussiaCharts TajkstanTables ,” TajikstanCharts Tables harts UkraineTables | i UzbekistanTa[] € | [ \ »[]

Reacy | P3| \-IE] % OO

Report & Database Price - £4,995
Code - NRGTDO1

*Please note — Prices are also available in US Dollars and Euros. VAT, where applica-
ble, will be added.

For Full Details Please consult: www.nrgexpert.com.

For further information on these products or future editions please contact us at:
Tel: + 44 (0) 20 8432 3059 OR info@nrgexpert.com

Page 3 of 3


http://www.nrgexpert.com/

@ NRG

Table of Contents

1 GENEIAl OVEIVIBW ..ottt e e e e e e ettt e e s e e e e e e e ettt e e e e e eeaeeeassann e aaeeaeeeennnes 13
11 Transmission and Distribution SyStems ... 13
1.2 Historical Development of Transmission and Distribution...................ccccvvvvenn. 13

2 INEEOAUCTION e 15
2.1 WHhY @ SMAIt Qrid?....cceeeiii e e e e e e e e e e eeanees 15
2.2 [T T 1110 20

2.2. 1 PrOQUCES ..o 20

2.2.2  Products and BUSINESS SEIVICES .........ccuvviriiiieeeeiieeiiiiiee e e eeeeeeeeiins 21

2.3 THE SMAIT Grid ... e e e e e e e e aes 22

2.4 The economics of the smart grid........cccooooeiiiiiiiiin e 26

2.5 Market Definition and SIZE ............uuuuuuuummiiiiiiiiiiiiiiiiiiii e 28

2.5.1 Addressable Market Size..........ccooviiiiiiiiiiiiiiie e 29

2.6 Capital Expenditure and Operational EXpenditure.............cccccvvvieeeieeeeeceenviinnnnn. 29

2.7 = T ] B = Tos (] = P 30
2.7.1  The importance of refurbishment, retrofit instead of replacement is

L] oo TR TP T TP RTRTTTPRTRRRN: 30

2.7.2 Increasing share of the service element in through-life contracts........ 30

2.7.3  Recognition of the need for increased investment in transmission...... 31

2.7.4  Expansion of distribution networks in large developing countries ....... 31

3 International TranSmMIiSSION GridS ..occoieieiiieiieee e 32

3.1 X 0 01 PP 32
Bl L UCTE e 33
312 ETSO i, 36
3.1.3  CENTREL coiiiiiiiiic 36
B. L4 NORDEL .. 37
3.1.5 BALTREL - Baltijos Ziedas - the Baltic Ring ...........cccccccvvvviiiiiiiinnnnnn. 39
3.1.6  UPS Unified POWEr SYSIEMS ......coiiiiiiiiieie e 40
317 BG/RO 42
B.L8 SUDEL ..o 42
1 700 00 T |V =T [ ] o o 42
3.2 The Middle East and North African Inter-Connectors..........cccoooeevvvveiiiiiiinneeenn. 44
3.2.1 Middle East - Mashreq Arab Countries...........cccccvvviiiiiiiiiiiiiiiiiiiiie, 45
3.2.2  NOMN AFTICA .. 46
3.2.3 Interconnection of Power Systems in the Egypt, Iraq, Jordan,
Lebanon, Syria, Turkey Interconnection Project ............ccccceeeiieeerinnnn, 48
www.NRGEXxpert.com

page 3



@ NRG

3.3 Pan-African Interconnection PIanS ............coiiii i 49
3.3.1 Trans-African - Interconnection between Zaire and Egypt passing

through other African COUNEIES. ..........cooovvieiiiee e, 49

3.3.2  EQYPt-SUdan lINK .........cooouiiiiiii i 50

3.3.3  Sudan-Ethiopia POWer LinK ..........cooouiiiiiiiiicreiin e 50

3.3.4  South African Power Pool (SAPP) ... 51

3.3.5 Economic Community of West African States (ECOWAS).................. 54

3.3.6  West Africa - Interconnection of Mauritania-Senegal-Mali .................. 55

3.3.7 East Africa - Great Lakes Region ........cccoeeveieiiiiiiiiiiii e, 55

3.4 Americas — from North t0 SOUth...........cooiiiiiiiii e 56

341 CANA@ ..ccooiiiiiiee 56

I N U 11 1= To ] = 57

3.4.3  South of the Border ..........cccoovviiiiiiii 60

3.4.4  The Northern Triangle of Central America..........cccceeeveeiiiiiiiiiiiineneeennn, 60

3.4.5 South America Regional Energy Sector Integration..............ccccccvvvee.. 61

3.4.6  Comision de Integracion Electrica Regional (CIER).............cccccvvvveenn. 61

3.4.7 Interconnections in SOUth AMEriCa...........cccevvviiiiiiiiiiiiiiiieeeeee 62

3.5 N - PP 63

3.5.1 South Asian Association for Regional Cooperation (SAARC)............. 63

3.5.2 ASEAN POWEN Gl ...cceiiiiiiiiiiieeeeeeeee e 64

3.5.3  NOMNEASE ASIA....uuuiiii i 65

3.6 Central ASIAN GriOS.....ccoi e 67

Development Issues of the smart grid.......ccccccvvviiiiiiiiiiiiiiiiiieeeeeee 68

0 A 111V (o T = Lo [ P PPTPPTPR 70

5.1 MEChANICAl STOTAQE ... . ettt 71

5.2 Electrochemical StOrage...........uoiiiiiiiiiiiiiice e e e 73

5.3 ElectromagnetiC STOrage ........uuuiii i 75

54 WaALEE NBALEIS ... e e et s e e e e e e e e aaa e e e e e e eeeaanees 75

5.5 Coupling t0 NEW ENEIGIES ......uiii et e e e e e e e eeeeaans 76

5.6 DTSV =] (o o] 0 0= o KPS 76

Global StandardiSatioN ...........uuuiiii i 77

National Smart Grid Development Strategies ........cooouuuriiiiiieieiiieieee e 80

YUY o] o 1= o I 1 o o TR 82

REST Of the WOTTA. ... e e e e e s 94

9.1 F U] 1= U= PP PP PPPPPPPPPI 94

www.NRGEXxpert.com

page 4



@ NRG

9.2
9.3

9.4
9.5

9.6

9.7

9.8

9.9

9.10
9.11
9.12

9.13
9.14
9.15

9.16

2 = 4 | PSPPSR 100
CANAUA . ... 103
0.3.1 Pl AY IS it 105
Gl e 105
L4 01T - P 106
9.5.1  EIECHICItY MAIKET.....cceiieeeeeeeeeeee e 108
9.5.2  State Grid Corporation of ChiNa .........cooeeiiiiiieee e 109
9.5.3  EIeCtriC VENICIES ... 113
LoV [0 114
0.6.1  PlAY IS i 114
1 Lo [ 114
0.7. 1 Pl Ay IS i 116
BN = 0= T o PP 117
9.8.1  EIECtrC VENICIES ...ovveiie e 125
0.8.2 Pl AY IS i 125
0.8.3  FUJIESU cooeeeee e 126
9.8.4  MEGACKIPS ..o 126
9.8.5  TOSNIDA ..o 126
0.8.6  ULIILIES oo 126
9.8.7 International Market...........oeuuiiiiiii e 128
KOTBA, SOULN ..ot et 130
0.9.1  PrOJBCES .o 138
9.9.2  International Market...........oeuuiiiiii i 140
0.0.3 Pl AY IS it 140
T [o o SRR 142
[N =T == = Vg o 143
I 1S T SRR 144
S R It R o - = PP 145
SINQAPOIE <. 145
Yo 101 1 o > PP 146
United Arab Emirates (UAE) ......coo oo 147
0.15.1 Pl AYEIS oo 148
United States of AMEriCa (USA).......uuuuueiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeieeneennnee 148
9.16.1 Regional Variation..........cooeeeeeeeeeeeeeee e 157
9.16.2 EIECtriC VENICIES ...vveeii e 174
S R R T o - =T P 174
www.NRGEXxpert.com

page 5



@ NRG

10

11

12

13

14

L2 1 0 0= o L PRSPPI 177
L0 153 180
S CUTTEY ettt 184
12.1  Dat@ PrIVACY ISSUES.....ceiiieiieiiiieiiieieeeee e e et ettt ettt ettt ettt ettt e et e et e e e et e e e e et e e e e e e e eeeeeeeees 185
12,2 ENergy Theft .o 186
D2 S Y 1140 10 LS ] 1 (= o | R 186
12,4 MAGKEE SIZE ..o ettt 189
S T o - 1Y =T £ USSP 189
METNOAOIOGY .o 192
13.1.1 Stage 1 - T&D FOreCasts........ccuuuiuiiiiiieieiiieiiieee e e eennees 192
13.1.2 The Master Database.........cc.oovvviiiiiiiii e 192
L13.1.3  STAQE 2.ttt aaaeaaaee 193
R I S - T = SRR 193
R T - T = SRR 193
01U 1 o] =2 N 195

www.NRGEXxpert.com
page 6



@ NRG

List of Figures

Figure 2.1.
Figure 2.2.
Figure 2.3.

Figure 2.4.
Figure 2.5.

Figure 5.1.
Figure 5.2.
Figure 5.3.
Figure 6.1.
Figure 8.1.
Figure 8.2.
Figure 8.3.
Figure 8.4.
Figure 8.5.
Figure 8.6.

Figure 8.7.
Figure 8.8.
Figure 9.1.
Figure 9.2.

Figure 9.3.

Figure 9.4.
Figure 9.5.
Figure 9.6.
Figure 9.7.
Figure 9.8.
Figure 9.9.

Figure 9.10.
Figure 9.11.

Base, intermediate and peak load by time of day ...........ccvieieiiiiiiiiiiiiinnn. 17
Cumulative Hours of Operation .........cc.cceeivveiiiiiiiieeeeceie e 18
Traditional and future electric grid systems — Traditional grid (left), future

Lo o I (T L1 TSRS 23
L] (T PP PP 24
Percentage utility operating savings based on real savings at AMI

(0 =T0](0)Y 1 1 1=T 1 TP USPPPRPR 28
Different grid Storage OPtioNS ......ccooeeiiiiiiieeeeeee e 71
Salt structures and existing gas storage site in EUrope ..........cccccccvvvvvvvvnnnnnn. 73
Projected cost of electric vehicle batteries in the US, 2010 — 2030................ 75
Members of the Global Smart Grid Federation, July 2010...............ccceeeeennnn. 77
Liberalisation of the electricity market in Europe............cccoooeeeeiiee, 82
Smart meter deployment by EU member states ............cceeeiviiieiiieeiiiciinneeeenn, 84
SmartGrids ERA-NET Project — Participating Countries...........cccccvvvevvvveennnn. 88
The TSO implementation Plan.................eueeeeeuerieii e 89
Identification of priority functional projects, DSO ..., 90
European Electricity Grid Initiative estimated programme costs, 2010 —

2019, € MIIION ...t 91
SET Roadmap 2010/2020 proposed to the EU...........covvvvviiiiiiiiiiiiiiiiiiiinn, 91
Medium and low voltage smart grid projects in Europe..............cccccoeeeeeeeenn. 92
Australia's electricity and gas network COmpanies............ccvvvvevvviiniieeeeneennnnns 95
Timeline for the development of the smart grid in Australia at the state

LBV .. 95
Priority areas for the Energy Networks Association in Australia, 2010 —

12 PRSP 97
Macro-grid vision for Brazil ... 101
Major transmission interconnections between Canada and the US.............. 104
Investment in the power sector in China, 2006 - 2009, US $ billions ........... 107
China Electricity Load & Resource CentresS..........coovveeeuiiiiiieeeeeeeeiiiiaae e 107
Geographic area covered by the two grid operators in China....................... 109
Map of the ten electric power companies in Japan by service area.............. 118
National trunk line connections iN Japan ............ueoeeiieeririeiiiiiae e 119
Changing factors around electricity demand and supply in Japan ............... 120

www.NRGEXxpert.com

page 7



@ NRG

Figure 9.12.
Figure 9.13.
Figure 9.14.
Figure 9.15.

Figure 9.16.
Figure 9.17.

Figure 9.18.

Figure 9.19.
Figure 9.20.
Figure 9.21.
Figure 9.22.
Figure 9.23.
Figure 9.24.
Figure 9.25.
Figure 9.26.

Figure 9.27.

Figure 9.28.

Figure 9.29.
Figure 10.1.
Figure 10.2.

Figure 10.3.
Figure 10.4.

Figure 11.1.
Figure 11.2.
Figure 11.3.
Figure 11.4.

Figure 12.1.

CRIEPI roadmap of the next generation grid in Japan...........cccccevvvvvveeennnnn. 124
CRIEPI expectations of different ICT networks required.............cccceevvvverenn. 124
Japanese grid Of the fULUI........cooe e 125
Planned NEDO microgrids in Albuguerque and Los Alamos, New Mexico—

Albuguerque (left), Los Alamos (right) .......ccoooeeiriiiiiiiii e, 129
Procedures for operations of demand resource spot market in Korea. ......... 132

Schematic of the proposed DRRC’s standard open ADR (automatic
demand response) operating system in Korea ...........ccoceeeeiieeeviieiiiiiiieneeennn,

Development of Korea’s planned real-time demand resource trading

LSV 1 <] 1 PP PPT T UPPPPTRPUPIN 133
Ten power I T Projects iN KOTEa .....cccieeeiiiieeiiiiie e 136
Timeline for the development of the ten power ICT projects in Korea.......... 137
Korean players in the Jeju Island smart grid project .........cccceeeeveeeeiiiiiiiinnnnn. 138
KOorean POWET NETWOIK ........eii e e e et e e e e e e erana s 139

Wind capacity in the US as a percentage of total installed power capacity.. 150
RPS policies in the US with solar or distributed provisions, October 2010... 150
Macro-grid vision for the USA..........oiiii e

Categories of US projects receiving smart grid investment grants, July
2010, US S MUIION 1ttt e e e e e et e et eeraaeaes

Locations of smart grid demonstration and large-scale energy storage
PIOJECES <. et

Utility scale smart meter deployments, plans, and proposals in the US,

SePLEMBDEr 2010.....ccciiiiiiiiiiiiiiiee e 158
Growth market for smart technology in the US, US $ billion ........................ 174
Financial new investment by technology, 2009, US $ billion........................ 177

Corporate and government R&D investment by technology, 2009, US $

o111 o PP
Smart grid capital spending: 2007 - 2010, US $1.68 billion

Top ten smart grid federal stimulus investments by country, 2010, US $

MION 179
Projected average cost of smart grid deployment, US $ million.................. 181
Projected development of the smart grid market, 2008 - 2030, US $ billion. 182
Projected smart grid market size, 2009 - 2014, US $ billion........................ 182

Projections for the US and global smart grid market by technology, US $
0] 11 oo SRR

Attack points in the smart grid .............ooiiiiii i

www.NRGEXxpert.com
page 8



Figure 12.2. Projected size of the smart grid security market by geography, US $
DIlION . e

www.NRGExpert.com
page 9



@ NRG

List of Tables
Table 2.1.  Selected Major BIACKOULS ...........couiiiiiiii e 16
Table 2.2.  Pricing tariffs for the smart grid.............ccooormiiiiii e, 19
Table 2.3. Comparison of Today’s Grid and Smart Grid..............cooeeeeeiiiie, 20
Table 2.4.  Network requirements for smart grid applications.............cccccoeeeeeeeiieeeeeeen, 24
Table 2.5.  Strengths and weaknesses of different WAN technologies............................ 25
Table 2.6.  Overview of IEEE standards.............ooooiiiiii 26
Table 2.7.  Other technologies promoted by the development of the smart grid market .. 27
Table 5.1.  Main energy storage teChnologies............coooeiieiiiiiii 70
Table 5.2.  Latest prices for energy storage in Great Britain and Germany ..................... 71
Table 5.3.  Electrochemical Storage COmMPanIes..........coooeeiiiiiiiiieieeeeeeeeee e 74
Table 6.1.  Status of members of the Global Smart Grid Federation, July 2010 .............. 78
Table 7.1.  Global Smart Grid Development Strategies...........cooovveeeiiiieiiieeeeeeeeeeeee, 80
Table 7.2.  Comparison of different smart meter rolloUtS...........ccoovvvviiiiiiieeeriiiee e, 81
Table 8.1.  Status of the smart grid in different EU countries...........cccccevvveevviiiiiiicinnneeennn. 84
Table 8.2.  Electric and gas metering targets and status in European countries.............. 85
Table 8.3.  Founding transmission system and distribution system operators.................. 89
Table 8.4. The TSO/DSO implementation plan ..., 90
Table 8.5.  Likely communications technology deployed in different EU countries .......... 92
Table 9.1.  Electricity markets in key Australian states.............cccoeeeieeiiiieeee, 94
Table 9.2.  Australia’s activity in the smart grid compared to Europe, the USA and
Ontario, AUGUSE 2010 ...uuuuiii e e e 98
Table 9.3. Selected charges for customers for smart meters in Victoria, Australia in
120 1 O PP 100
Table 9.4.  Policies and actions to promote the development of the smart grid in
2 = V4 | PP 102
Table 9.5.  Brazilian utilities and smart grid projectS.........ccovveeeeiieiiiiiiie e 103
Table 9.6. Planned and ongoing smart grid activities in Canadian provinces, as of
MAY 20T10 ..t e e et e rrn s 105
Table 9.7.  Trial Projects in ChiNa ... ...oooo i 110
Table 9.8.  State Grid’s planned roll out of the Smart Grid ....................cc . 112
Table 9.9. Key developments in the uptake of broadband-over-power line (BPL) by
Ecuadorian UtIHtIES ........cuuveiiii e 114
Table 9.10. Benefits of smart grids to Indian Utilities .........ccooveieiiiiiiiii e 115
www.NRGEXxpert.com

page 10



@ NRG

Table 9.11.
Table 9.12.
Table 9.13.
Table 9.14.
Table 9.15.
Table 9.16.
Table 9.17.
Table 9.18.
Table 9.19.
Table 9.20.
Table 9.21.
Table 9.22.
Table 9.23.
Table 9.24.
Table 9.25.
Table 9.26.
Table 9.27.
Table 9.28.

Table 9.29.
Table 9.30.

Table 9.31.
Table 9.32.

Table 9.33.
Table 9.34.
Table 9.35.

Table 9.36.

Table 9.37.
Table 9.38.
Table 9.39.

Ministry of Power fifteen year smart grid road map...........cccoeeeeeeeeeieeeeeeeeenn. 116
Planned smart grid projects in INdia ..o, 116
Smart meter contracts awarded in INdia...........coovvvviiiiiiiiiiiiiiii 117
Japanese smart grid projects, February 2010 ..........ccoeiiieeiiiiiiiiiiiieeeeeeeeeees 121
Selected smart grid projects in the pipeline in Japan..........ccccccvvvvvvivinennnnn. 122

Next generation energy system expectations for the Japanese smart grid .. 123

Smart grid and smart meter projects planned by Japanese utilities.............. 127
NEDO’s demonstration projects in New MexiCo ............cccoeeveeiiiie, 128
National Korean Smart Grid Strategy Road Map ..., 134
In depth Korean smart grid road Map .......cccoeeeeeiiiiiiiiiiinieeeeceeeiceeee e ee e 135
Five areas of the Jejutest bed .........cceeeiii i, 139
Grid upgrades completed and being planned across New Zealand............. 143
Smart meter projects in New Zealand ...........cccoooeeeiiiiiiiiiiiii e, 144
Smart meter projects in South Africa..........ccocceeiiiiiiiiiiii 147
Main players in UAE smart grid market ...........ccccooeeeiiiiiiiiiiiii e, 148
Average cost for one hour of power interruption by industry in the US ........ 149
Number of blackouts in the US every year ........ccccoevvieiiiiiiiiiiiiieeeeceiiin, 149
US interconnection projects receiving American Recovery and

Reinvestment Act funding, December 2009 ..., 151
Incentives for smart grid projects included in the 2007 EISA ....................... 152

Background on the 100 projects receiving smart grid investment grants
TrOM the ARRA ..ot e e e e e et e e e e e e eannnes 154

US Cyber Security Projects receiving ARRA funds, 23" September 2009... 155

Utility scale smart meter deployments, plans, and proposals in the US,

SePLEMBDEr 2010.....ccciiiiiiiiiiiiiiiee e 159
State regulatory framework summary table, July 2010 ... 165
US regulatory model examples ... 168
Milestones for smart grid R&D projects in the US, US Department of

B B Y e et eaaans 170
Products part of a US Department of Energy’s vision for the development

Lo 1 (=K g = T o | o 171
Goals to achieve the US Department of Energy smart grid vision ............... 171
Selected US Utilities with contracts for smart meters in 2010...................... 175

Selected US Utilities with contracts with other smart grid companies in

www.NRGEXxpert.com
page 11



@ NRG

Table 11.1.

Table 11.2.
Table 12.1.
Table 12.2.
Table 12.3.
Table 12.4.
Table 12.5.

Projected progress and estimated costs in smart-grid implementation from

2008 10 2050 .. .. et 180
Projected average cost of smart grid deployment, US $ million.................... 181
Selected known security breaches in the power Sector ...........cccccvvvvvvveeennen. 184
Key text in the California smart grid privacy law ...........cccccooeeeiie, 185
Methods of manipulation of smart meters...........cccooeeeeei, 186
Methods and products used for securing critical enterprise networks.......... 188
Major defence security players in the cyber security market........................ 190

www.NRGEXxpert.com
page 12



ORDER FORM
Please complete the following information:
Title: Mr./Mrs./Miss./Ms./Dr./Other: ........ccccoveeiviienene FIrSt INAIME ..ot
LAST NBIME! .t e et r e e s s e e SUFFIX e
JOD THtlE e [DTCT =T 10 =T o | AR
(000]0 0] 7= 0 )Y R O PP PPUPPPPPTTRNN
N [ | (=T TP PRSPPSO

] ST = G

Product Name Product Code Price

20% VAT (if applicable)

Total

VAT Number (EU BUSINESSES ONIY) ...uviiiiiiiiiieiiit e
Where applicable, UK VAT at 20% should be added for all purchases made from the United Kingdom or European Union. VAT
Registered business customers within the European Union (Excluding UK) may enter a valid VAT number above and exclude VAT.
Delivery Options
Hard Copy []"? Electronic Download []* Both []*2

!Additional Charges:

Secure Electronic Download (1-3 users only): No Extra Cost

Electronic Enterprise internal license (>3 users): Cost + 100%

For all other multiple user licenses and for external use please contact sales@NRGExpert.com.

’Hard Copy: UK - £120, Europe - £180/€200 Rest of World - £240/$330 (all prices include delivery and are subject to change)

Payment Options

Cheque enclosed (made payable to NRG Smarts Limited) [] Credit Card [] Bill me []
Visa [] MasterCard [ ]
Card NUMDET ... EXPIFY date .....ocveeeiiiiiieicieeeee e
CVC/Signature code (last 3 numbers on back of card) ............cccccee...
D | (= S S [0 T LU= TR

Our Usual Terms & Conditions shall apply to this order. Please see www.NRGExpert.com.
NRGEXxpert is a trading name of NRG Smarts Limited, incorporated in England & Wales under
company number 7468718.

E&OE

Please return the signed and completed order form to NRG Expert
by Fax +44 (0)20 8150 6267 or scan and E-mail to sales@NRGExpert.com


mailto:sales@NRGExpert.com
http://www.nrgexpert.com/

	Title MrMrsMissMsDrOther: 
	First Name: 
	Last Name: 
	Suffix: 
	Job Title: 
	Department: 
	Company: 
	Address: 
	StateProv: 
	Country: 
	Email: 
	Tel: 
	Fax: 
	Product NameRow1: 
	Product CodeRow1: 
	PriceRow1: 
	Product NameRow2: 
	Product CodeRow2: 
	PriceRow2: 
	Product NameRow3: 
	Product CodeRow3: 
	PriceRow3: 
	Product NameRow4: 
	Product CodeRow4: 
	PriceRow4: 
	Product NameRow5: 
	Product CodeRow5: 
	PriceRow5: 
	Price20 VAT if applicable: 
	VAT Number EU Businesses only: 
	PriceTotal: 
	Hard Copy: Off
	Electronic Download: Off
	Both: Off
	Cheque enclosed made payable to NRG Smarts Limited: Off
	Credit Card: Off
	Bill me: Off
	Visa: Off
	MasterCard: Off
	Card Number: 
	Expiry date: 
	Date: 
	CVC: 
	Postal Code: 
	City: 


