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ELECTRIFICATION Q

Critical to long-term carbon
goals and will be a relevant

DECENTRALIZATION

Makes customers active
elements of the system, though
requires significant coordination

Key technologies:
energy efficency,
solar PV, distributed
storage, microgrids,

distributed resource

Key technologies:

demand response,
Electric vehicles,
vehicle to grid/home,
smart charging, heat
pumps
l(ey technologies:
Network technologies

(srna!f metering, remote
control and automaoon
systems, smart Sensrs)
and beyond the meter
(optimization and
aggregation platforms,
smart apphances and
devices, IoT)

Z£*|: Bain & Company(2017)

DIGITALIZATION

Allows for open, real-time,
automated communication and
operation of the system

27} 19904 200044 20104 201+5|L.;Wh
o|x 2,633.6  3,499.5 3,788.3  3,780.8
o= 771.1 968.8 1021.6 949.2
s 455.1 483.5 532.4 514.7
£l b 302.2 384.9 444.1 424.9
ad=x 274.4 329.9 329.0 302.9
CHstol= 94.4 239.5 434.2 483.7

Z£X: KEEI(2018)
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> L X|AH| HEASIIE MY 7000 . "
- 1995-2017: 5.97%, 2017-2040: 1.1%¢BP, 2019) 6000 120%  cyqy 640 3690 12%
5000 0%

> BEY ad| 687 3ol Y

4000 8%

2008-2011 | 2012-2017 | 2017-2040 3000 . | . 6-6%ey;

MOATIA 17.07% 12.39% 4.4% 2000 4%
Iz} 8.67% 18.83% 7.3% 1000 -
P 9.55% 7.39% 2.1% 0 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 "

B Power Consumption —Increase Rate

EX: EHHBIFERR(2018)

Z7X: CNPC ETRI(2016)

M MA E7=
&2 TWh
27} 2013 2014 2015 2016 A ;3:; sos
1 == 5,431.6 5,649.6 5,814.6 6,133.2 6,495.1 6.2% 25.4%
2 o|= 4,330.3 4,363.3 4,348.7 4,347.9 4,281.8 -1.3% 16.8%
3 o= 1,146.1 1,262.2 1,319.0 1,421.5 1,497.0 5.6% 5.9%
4 2{A|0} 1,059.1 1,064.2 1,067.5 1,091.0 1,091.2 0.3% 4.3%
5 ol 1,087.8 1,062.7 1,030.1 1,002.3 1,020.0 2.0% 4.0%
10 st= 537.2 540.4 547.8 561.0 571.7 2.2% 2.2%
£X: BP(2018)




SR2 HAYAE ME 5
Sxo| 7y WX MH|ZE H|S

2l %, Btkw

2016 2015 2014 2013 2012 2011 2010

=5 20.18 21.00 22.11 22.30 21.75 21.93 22.36

-3 4= 64.0 65.77 67.61 69.18 71.48 72.31 73.43

X 2.04 1.79 1.46 1.17 1.10 1.18 1.12

£ 9.03 8.63 7.00 6.08 5.36 4.35 3.06

EjE 4.70 2.80 1.80 1.26 0.30 0.20 0.03

SoH|ZE 164,575 152,121 137,887 125,768 114,676 106,253 96,641
EX: F %R 518(2018)

ST 7 HXEH|S

&2l %, Lkwh

2016 2015 2014 2013 2012 2011 2010

=5 19.71 19.52 18.66 16.61 17.16 14.12 16.24

-1 71.60 73.53 75.76 78.58 78.72 82.45 80.81

IxIE 3.56 3.01 2.35 2.08 1.97 1.84 1.77

S5 4.02 3.25 2.81 2.57 2.07 1.57 1.17

EH2 1.11 0.68 0.41 0.16 0.07 0.01 0.00

eSS 59,897 56,938 56,801 53,721 49,865 47,306 42,278

EX: B H1H(2018)
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i CHSl: TWh, % E
| 27} 2012 2013 2014 2015 2016 2017 |
: Mg site o A Ees |
| == 96.0 141.2 156.1 185.8 237.1 286.1 21.0 25.5 !
| o= 142.2 169.5 183.5 192.6 229.3 256.8 12.3 22.9 i
i s 51.7 52.7 58.5 80.6 79.9 106.6 33.8 9.5 |
: 2|9l 49.5 55.8 52.0 49.3 48.9 49.1 0.7 4.4 !
| o= 27.4 30.0 33.5 32.7 43.5 52.6 21.4 4.7 |
| = E 19.8 28.4 32.0 40.3 37.4 49.6 33.1 4.4 !
E 27 523.8 645.7 712.4 831.8 959.5 1122.7 21.9 100 |
E = X: BP(2018) \
i Hi ElOlnIHIX{ A HIX{2} A O |
N =7 HE EjRT A REE =9 ;
! £121: TWh, % !
| =7} 2012 2013 2014 2015 2016 2017 |
! AAE =i M MA RS E
! 52 3.6 8.4 23.5 43.6 61.7 108.2 75.9 24.4 |
| o= 9.0 16.0 29.2 39.4 55.4 77.9 40.9 17.6 |
| U 7.4 12.9 23.5 34.5 48.5 62.3 28.7 14.1 !
! s 26.4 31.0 36.1 38.7 38.1 39.9 5.0 9.0 !
| oltajo} 18.9 21.6 22.3 22.9 22.1 25.2 14.3 5.7 i
| ols 2.1 3.4 4.9 6.6 11.6 21.5 86.8 4.9 |
AHQ! 12.0 13.1 13.7 13.9 13.6 14.4 5.5 3.2
i 27 100.9 139.0 197.7 260.0 328.2 442.6 35.2 100 |
! = 1: BP(2018) I
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° = @EL ax | == | Bu | =m | O
| A A 72w H ZF(TWh) 1368.7 | 133.3 | 401.5 | 196.2 | 774.6 | 1623.2
| HA7lA2LH AT 0l Z(%) | 32.0% | 39.7% | 394%  30% | 199% | 30.7%
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