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Brownfield SMART CITY
Ha|2TC ADIEA|E|: H2A42L}

Vendor C City Operator Applications
Lighting Control

By D @ A @D
C Platform ) & @ p « I:P—_,

e Lighting Energy City Safety/ Incident City Air/Noise/
Vendor B Control Reports Security Detection  Pollution Maps

Video Camera @ @ Citizen Services
- N Situational Parking " P :
Sea B R Awareness Enforcement Pu:li L -
. ~.. c ng
e Wi-Fi  Availability 'ame Alerts
~ S ~o
“ . ~ -~ T -
~ T B
w0 Seae T Incident
TI0n 4 Detection
o . . & "y
AN
<  NoParking — —
m Zone | n
Vendor A Vendor A Vendor A
Parking Sensors Parking Sensors Parking Sensors

—~———

30% Cost Saving




Brownfield SMART CITY

HaI2WC ADLEA|E[: HI2A2LE

Smart+Connected City Parking: How It Works

City Solution Components Data Flow

Foundational Sensors on parking spots 1 Sensors detect parking events
Network New generation of parking 2 Correlation of sensor and meter
meters events to generate meter vioclations

Video camera with analytics 3 Cameras delect no-parking and
loading zone violation events

Video Camera

STREET
CABINET

., Ruggedized |
Switch
No Parking Zone =

Street

+50 million $ per year

Atz asCo, SKZ A



Brownfield SMART CITY

A0tEAE] SE AHHAS

1) Zele| olaje] 2F 2L~ F
| v
SCH | s PIQITO]) gy I

(Producers) Consumers)

2) gele| olaje] ZUE AR E

41

getzol 2F Atgzk 712, olokE, IBM, OlO|ZZ24AZE -
Software -oriented service, Data gathering, Big data analysis

AN G Patform

Service

ditlole 241, 22te! Mg 2ot § £ZE9 0 24 |

AOLE AlE| EE ARGIZE: CISCO, 2[H £, Bt9of, 24, Zeldidt--
Hardware -oriented service, Device connectivity, Device collaboration

v
Hardware ( Offline
Service Pla{farm Devices

clutols 22|, F22H ¢E & o= B4

I
CISCO

gQJHUAWEI

e SIEMENS




Brownfield SMART CITY

Huawei2| A2l

Convergent command :
Q and dispatch center

s Command and
1 dispatch center

'
, Real-time '
, Synchronization!

1
I . P CETTETEEES
I
'
N Command
and dispatch

'
I
'
'
'
'
'
'
'
'
1
'
-
'
'
'

2 9 ] Mobile law
Transmission LQ enforcement
network .

Mobile command vehicle
Mobile surveillance

Mixed power Container DC'!
supply :

"
1

" " "

' X . " "

" " "

" ' 1

4 Outd?CoE;DI Vuzeo surveillance | "
. 1 _SQuare/Lo or buildings/ ] Unattended island/ "
Roads/Intersection 1, Technological  resident areas/ ! , dangerous areas/prisons ||

'y campus gymnasiums
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SE U-Cityls off A3t

B=2| FHAUE 7IC|(Guardian)oll A= A7l 2|z2] A0tEAIE[2k= HAIE SHF
BU7|= g0, S| £0IEA|E| 2 E AT 7| B 6ILIQ! A|£R(CISCO)=

2011'F0] $4,7002H2f 5004 )&

Songdo, South Korea: the world's first
smart city - in pictures

Songdo is due for final completion in 2015. It is sustainable, green
and full of technological innovations - but what's it like to live
there?

‘The truth about smart cities: ‘In the end, they will destroy
demo cracy J

& 5o Ban beee b on 'r,'-’ com of oeclamed Langd_ the Al elemments of they wmart oty '
e Sue 1o Be (oenpleted ' Al phooogeaphn. Mg um!um

F2g Z=ZELch

29

|£3, oI S=0] 47002 22 F2t

A|£%(Cisco Systems) 0| 21
ST A0 £TLEAIE| ALRS| 22 a’i'E‘I%
deote S 273 Faof| Li4dct
ST A7 oH3| AKNSIC) = 4¢ 42t
Q1T 0| A Al£F 2} 47002 Sef(2F 5002
1—119-1 FAA g A 22t Al£2E Qe Z|
ZOFO|| A MIA| AlZel T0%E BF ot LTt A

Ex2o| S50tEY 0|=Er{0] 2tACH 24 At
’“UPE+?1‘~*'E|‘: 7R/ LIEIA(S+CC) 2ot
ZYMEIE 22 ¥ AlZolch E NSICe| 22| AR

ScRalolzelgnoz ‘RRlIS S242'S G

EERAYFTHRIE L0IEAEIZ 2ol e
2EE tie| T2 TAlol: £2% dlFolct (22)
-Soreld 2011.07.25
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1. Al 2ol U2 AL

FUHIHEILZA| UL @B 5E

SH|IEHAZA| 4 Sof 2ot HE 122

e O - - o

7t Ee ALARCTHA|, HREZFEARSAL,

o e i
Y35 7|agof o2t deE Y S A2l
GHIHEL TA| UL AIHE Al-E + AUt

AAUZAlElS ?
]
A3 2|9 772 3 (2014.03.25 41A|)

2122 T 7F 2 £te] 1710 ol 4f, 1/20|2te 22}
SSL2 dHo| IE FALALE £, 23E + AT
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& U-City= off 2IiH=71

1. Al 2ol U2 AL

QUZko| w20 AgrEof Chet 2|2 &l

- 0|43 Al 29
KT, CISCO2} &7 UCity 7|gF Al ‘22 " ThY

oz
AUGAEIH > “p
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1. Al 2ol U2 AL

o D‘I)
iy * o121 AOFEA|E| B/S
4,000
W ze3
3500 -----pag------ A2 221212 3524 AEZ
3,000
2,500
2,000
1,500
1,000
0 L] ] 1 1 ] L] .
2012 2013 2014 2015 2016 2017
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3. A7t Qe EA|

¥ olm U-City 22: 7|€ 34, 3223 Mg A€

e 420 Al 71& 4724 0184 71%
Technology 7IR AIZE P5  ~z0] 24217} ol Aluigel
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S& U-City= 2l 2IHH=71?

=2| dEll= ot|=?

4212 Brownfield Smart City 32 Greenfield Smart City

azo|M 25, SR
ZHZ +r|ulo|~ A2 == 271 BR0M 2= 27} HR0M 25 S—
CAR ZA 2EH &4 AHS 2tz 29 23 28

iy 22 =0 A 22
Smart City ' Smart City % 5.

A etst,
212 s ) TA 7]8t£24 2 SA 7]dt£24 2 27t
271, Ao 59, _ Q7 SYE izt Hol « Azt EUE A2t BE, |
Al A 2tst ZYZ +C|Hio| £ A2 Only TlHtOl A |2
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}ul— o|a-| T rg H}E}EOH
o|01,g-| :2.7|01| (LD_I_L_f } infrastructure) :rl%o| smart phone smart car smart city

-

[ ]
ot 38V 38V
M= 3 Ah } 55 Ah

3,000 mAh 55,000 mAh
A 7l 1 288
HE{2| 22 11.4wh 60,192 wh
0.01 kwh 60 kwh

Electricity %

SK
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42}

ZolY, 1 o|g= HIZ ICT 7|&

rea = gollA 2

=2

dE4dlel 24le 0l=€ 29 mieo|
7FsefLich 25E olo| 718 Eat &l W 4H|7E 37| BTh

=
of & Wi gLch.

—

(TWh) BN ERED) —o— RESIDENTIAL (£) (TWh)
4,000 ——COMMERCIAL(2) —o— INDUSTRIAL(Z) 1,800
3.600 1,600

1,400
3,200

1,200
2,800

1,000
2,400 800
2,000||||||||||||||||||||||||||||600

90 92 94 96 98 00 02 04 06 08 10 12 14 16

1990

INDUSTRIAL, J3{=5][a]5 ) .\
36.1% 35.3%

COMMERCIAL,
28.7%

2016

|

INDUSTRIAL,
26.0% RESIDENTIAL,
COMMERCIAL,

36.4% I
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HZ 7+8 & HaH|2] ZUE New Devices, J2{LI7H TV / BHE / FUE 552 £H| 3H
2

4
mi2ol2te dlole7t ool Z2fgiL|ct HIE2t 2+ 2 2504 SEEFHI%UZ.

from "How Small Devices are Having a Big Impact on U.S. Utility Bills"

(Quads) (%)
6 - - 40
34
- 35
5 4
2 % *
4 New Devicks
- 25
— | Water Hecfing
31 18 | Space Hedting 20
2 Air Conditipning } 15
Lightning - 10
1 -
- 5
Appliance
0 r r 0
1980 2005 2015
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2t olE AlTHollAf dlofeiel E&ol ZTholil 27| 2ol .

HNZ 7t Ge BHale U2 EZ(cooling)ofl A 2rE LT

(TWh)
120 -

100 -
80 -
60 -
40

20 -

0

c3388488388

90 92 94 96 98 00 02 04 06 08 10 12 14 16 18

0l= dloledie] 27| 4H[Z(zh
—o— QEUEZER)

22 19903 28 7% — 2016\ 36 4% 2 712+ ool Z2Ulz|=H 2.
O| Ht=Z ¢ O|E{4llE (Datacenter)o'l-llif

* Glo|E1dIE] M= 4| 2ot

Cooling
50%

Lighting
3%

Server &
Storage

26%

Network
Hardware

Poer
Conversion

11%

10%

|
SK"%
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F7l0ll £L0tEAE| 2E 2= A| F ot BHl0l(Huawei)= 0]0] 0] E4& W& dt 2&LIch

“Data Centers will use around 3—13% of global electricity in 2030 compared to 1% in 2010.”

“HIo|HAIEY M2 4d|E 2030 0|H 24| M= 4H|o| 3~13%2 »}2|E Zo|ct
2010492 1%0f 22Kt}

22 AEY 0|ERA(2018'F 102 304), SKZH

*ICT Hge| A2 4d| 3 (Huawei) (TWh)
(TWh) e 104 CAGR 3,500 - B 20254 Data Center & 4|2
4,000 - - +33.3%
2015 2025E 1
] 0 3400 2025 %22|
8,000 7 3,300 . 7|ZChd| +14.3% &2
2800 1 10u cacr
2,000 - -1.8% 3,200 -
1504 o 104 CAGR 104 CAGR 3100
1,000 90 201 3% a5
500 - l ]3” ]279 3,000 - 2,967
167 191
o _“E _ "mm 2500 B
Consumer Fixed Access Fixed Access Data Center 2015 22
Devices Wired Networks Wi-Fi Networks

2017 3 ‘
i
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ZAA
= 4|2
(TWh) ' 5.860 23%
6,000 —&— ICT (Expected Case) N ’ :lf%
13%7t Data center
Z2AA

e s ol
8%

1,757
r—r

1,500 - . : . : . . . . : .
2015 2016E 2017E 2018E 2019E 2020E 2021E 2022E 2023E 2024E  2025E
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T oLt 2k Gle Aop 7Lt

Work Archieved
6%
Transportation
Waste
14%
Work Archieved
30%

9%

2
_m Residential Work Archieved
10% 7% & 11%
ommercial
Gas — I —_— :> c as

23% ELECTRICITY
(Gross Generation) 25%

Nuclear

Rerbet\r‘aelgles 41 OA)

15%

Z3 2| 2|AIEf SMART CITY project?t A|A|S P—E Ae -
o423l #22| SLizt ofL|2r A H £220| Stijete 2 LT SK &2
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AL

Al 22Y 3 24712, J2|a tietls FR
Olet Z& 42 L5 &
A3 4| 23] s Ae 2hatsta

*EIAc dEndlo| Meid] 23 mEA XOM
% -
25% 2.3%
2.0%
20% 1 1.8% 1.8% ° 18%
15% 16% 1.5% 16%
15% | 14%
1.0% -
05% |
0.0% | . . , . .
1520  20-25  25-30  30-35  35-40
CAGR CAGR CAGR CAGR  CAGR
(Twh)
800 . 771.0
cierel= 6-7-82t 62} (20131 24)
w0 acalE g se

o | =z

. l
50 644.0 . 72} (2015 7€)
-11.9% otz
600
82 (20174 12%)
550 578.5
500

2013 2015 2017 2019 2021 2023 2025 2027 2029 2031

5.0% -
4.5% -
4.0% -
3.5%
3.0% -
25% -
2.0% -
1.5% -
1.0% -

0.5% -

P A M7 A2 2E CHA FZeE T
2|2t 2020~2040A

4.6%

4.2%
Huawei base SKR

0.0%

T T T ]

2015~20 Syrs CAGR 2020~25 5yrs CAGR 2025~30 Syrs CAGR 2030~35 5yrs CAGR
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2R A 22 H 4|7}
ZojSClets 224 PHIAL 120
w24 214 247} Az o2 2o
oF o[2lICke Z0|2.

0

==+ World Capacity 3yrs CAGR
6% A

1980~2014'F
3447F CAGR
+3.2%

5% A

4%

3% 4

2% A

1% A

* M|A &2 4 Capa 3yrs CAGR

0% T 1 L] 1 T Ll T
1985 1989 1993 1997 2001 2005 2009 2013

=
E0| o= e Fe= +a7t ¢f
S0l Zol2te 7ol 7|8rsto 22
capacity 2F4| 2} 2020 0|2 H 25|
=
Z0le Ag A4 s¢L|ct
GW) - . (TWh)
125 - == Capacity(2}) Demand () - 590
123 - 580
121 - L 570
119 - \\\_/_. 560
117 | 550
115 1
- ha12o| 821 A4 37|24 0| ol [ 540
I 2017~2031'd 14'32F CAGR Al 4H A| - 530
L #30| BA4E +097% -
109 1 H¥capacitye +0.67%2 LEE 520
107 - - 510
105 500

2017 2019E 2021E 2023E 2025E 2027E 2029E 2031E
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* Rt L ALo| £Ysl= HlE FF Hols
g2 £2| cie)
2035 0f & 2| 2}o| 11391 TWh
A&4 Zot 22 capa 28477 TWh
B. YAAE H4LH|E(2013~16'F )
7te 92 $/kw
Mo 117 $/kw
Batery ESS 1338 $/kw
24 1735 $/kw
dio|@af~ 231 $/kw
42 2352 $/kw
Efe 3138 $/kw
C. e22¥ capacity H|E(20179) H& MEH 21212 22|
7HA 44.7% €6.7%
al= 33% 49%
Batery ESS 0.0% 00%
2 76% 11.3%
Hio|@ol~ 05% 0.7%
£ 87% 12.9%
Eje 2.3% 35%
AEt 239%
2z} 9.0%
D. 7528 74d|g (BXC) 1298 $/kw
E. SKSR SMART CITY project 1500 $/kw
F Eo| et 017 $/kwh
ML a2 (AXF) 4876 bl $

At&: EIA, XOM, Huawei, SKZH

JFCHH greF 22(o] of| 522 2040
G2 AB 47 S 3
SOl olof thE3t7| 2loiAl=
LHLE VIR Aed Soi7te
FAHIEE %*UH—P%'WFR Al
2tgol #EELIc A
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—+— Global electricity consumption / capacity

Sl A AL E dlzgZ el F20| BLt 45% 7
aGLICE 4710 dl£7]o] HE 4|7t 44% - pot Of B80] Sorsrete
Ci20, #atolL|gl ¥izez a0 - LA 2 Geos Tt
A& Llo| gho| wdlsts OFF o
b 1 27] arg ol
Q2 Ad|7F L 3A A 4tElZ. 0|2 o149} 1000| eigictol
agrloz YR £ gl didle alaetq? 41% - 47 60717to| £45l= 2ol
221202t 22
40% -
30%

2000 2002 2004 2006 2008 2010 2012 2014
sdHoz2 olLt 8 4 2le 2ol ESSgLct.

Peak Shaved peak ESS* discharge g

demand demand

_______ ool %
L e
T r_

@ lfé\' ESS :E:ge e ‘,P
e E N xgss o fge SK &

Grid fees
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Liquid Air Energy Storage

Hydrogen Storage

Pumped Hydro Storage

Electro-chemical

Therma Storage

Liquid Air Energy
Storage

Hydrogen Storage

Pumped Hydro Storage

Electro-chemical

Thermad Storage

* ESS YA 2

NV PHES(Pumped Hydro Energy Storage) 7}
5 Rated Power (MW) . - N
UAlZet 25 otAle 2™ 2(hot) 61|
? He2& 2ol tiEz] %“:4 ek
183,007
3,301 Z BESS(Battery Energy Storage System) 0| %
3,275

I s

0 40,000 80,000 120,000 160,000 200,000

* ESS gr4" Project 75
2 B Projects OF2 2 24|= 2 2ol 20|22,
2HE 742 PHESE Hol4l&Lc
7|& 3tiof ol24|2

e W
0 200 400 600 800 1,000 1,200 SK =
(2018 12€ 7|#)

=1

—
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512|2F BESS7} 01246 PHESE 2Heo| thA|ota, &€ 1 o|4he| Mg 2ot s Zsjor & ($/kowh)
1,000 - * ESS HAH|g
&7k &Lt Hi= 73 Lt 200~840
PHES7} $50/kwh Li2| 0! #tH BESS= 0F2l % $500/kwh LH2| 2 A] 104l 7t7Ho] EL|Ct ol 42| 800 -
600 -
400 -
200 | 5~100
0
HHE{2|e] 7|e7He £ 27t 2|2 ¢l w2 7| &0 7|the Eulch NCM battery PHES
Electrochemical Mechanical
217|200| S0i7+= HiE{2|d 712 & 2010t st 2ke $1,000/kwh @ 2|t
0173 BOLTO|| Z2r2re! LGateto| HiE 2| 7HAE $145/kwh71t2| Hetgi& Lt
2022'32| SR $100/kwh 22 BEE. (¢ wh)
1,200 -
1,000
1,000 -
800
800 -
642
599
600 - 540
Tesla model SO &&=/
400 - SuliEl2| T2t #32| 350
$185/kwh 273
2000 ‘
0 | 1 1 | L | 1 145 1 1m 1 SK%‘;J
2010 2011 2012 2013 2014 2015 2016 2017 2022 o=
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Al 2e 7|20l HIgHA 1/10% ¢ 5[ £& 0|22, BESS2| 7tsde 7|20l F 2| &
ZAgL|ch Uiele] AFE 22k AHlE 248€ Eaua.

(GWh)
120 - Ev M ESS 7
EVelESS A|Z2] UiElz] 28K 2tol =
100 1 20134 5.7dH0]l A 2018 (0| 4)) 15.167FR| ETH
2| t 5U 7 CAGRE €r2ts
80 1 EV +74.8%2 A ESS +43.6%E & 5
Z #27tEV72HH 30l ’g%t#E Cf Wate _
60 3
106
40 - 2
1 48
20 -
1 I 30
& 14
0 = T T 1 : v
2013 2014 2015 2016 2017 2018F
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(%)
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29 217|3 T2 20|

CFEA RXH MOHEX C EIXE

97 98 00 02 03 05 07 08 10 12

0

13 15 17
1 Hyperscale Data Centers (2})
e % Share of Data Center Servers (Installed Base) (£)

43% 47%

38%
33%
27%

2015 2016 2017 2018E 2019  2020E
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* 0|= G| olEl4llE] REITs T+ 218

(2015.12.21=100)

180 -

170 - e 0| = | O|E{AHlE{ REITs Index
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