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To Build a Better Grid
Ct L2 22 |=8 $lotH

Smart Grid Test Bed, a kind of municipal power tjghulztoA] 7B AJ2aL opAl 2 Q] dlolg|a Algl oz
grid in miniature and one of South Korea’s newest#3s]= =222 A8 Jg|=9] AnlE J8|E gl AEH ST}
and most ambitious high-tech experiments is takinggd #jj #|F=woj| 4] o]F0] x| 1 QJr},
its place in Jeju island.

The $220-million pilot project which is currently o] 29 2xul dejnie] A|Y ZRAEL AnjE Eﬂi
is aimed at reducing an area’s electricity costs and== z]9} %% FEA, 2 QPR Q) AFES
energy consumption, through the use of smartergsto] E4 2¢12] A7)7}AT} o 2] 4B ;gzjum_t—
technologies, increased efficiency and more#-¢& %ﬁi 3l ek,
renewable energy sources.

The Smart Grid is about more than just Jeju; itis a AmlE 12|l HFEout 235kE Ao| opd shte]
strategic investment. South Korea is betting thatdgkd ¢l Extetar 3 4= 9t} thsiyl=e AnlE g2
making progress in combining smart technology and== ¢} 18] oUAE =
green energy in one ecosystem will allow it to build 2] oo B} 2 J8je8 1238 4= Qb Wi gl
larger grids for cities. The national governmeand  tfghylt HEol Al BEYEL T Uolrha] o]#3h
its private partners are also hoping that they will A AE1S HA ZFEo] ZA|Sof 423 4= Q7|1E 7|
eventually export the system to cities around thesla Qith AAZR R TA] 2157} Z7)8hHA oA
world. As the world’s urban population grows, 4n|e} 7FALS AR Al 4 4 Y= QA5 =
energy consumption and costs are likely to be one of}Lt= 014 %11 )t}
the brakes on economic development.

Pollution from carbon-based energy generation is also 3, 241 #&i} 7}A9] FHel SAAR AR O R

a leading source of greenhouse gases. Many cities wouldd 31 23] 13
welcome the chance to reduce their carbon footprint. -] 316 WS Afo|t},
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The government says the test grid in Jeju is the tslul=t AEo| oshH AFEo HAEIZE
largest such project in the world. The Knowledge A|# o] #=etar sk}, tfghulato) o)z} 829} &7
Economy Ministry- which promotes foreign 2oy x] Al Fa51aL Q= AR Hoajol 2| A4 Hoj|
investment in Korea and guides the country’'suf2 tjgtvl= R o] Jeje ZgAEo| gAYt
sustainable-energy polieysays the government is =2|& Ex5191.00 71 2jo= 168712 7)<l 7| HE0]
investing $60 million in the grid project, with 168 % 19} gxvl 4&1S Ex}a1¢ickar s},
private companies putting up an additional $160
million.

The companies include units of SK Telecom, LG, o] 7j¢l 719E0)= SK "5} LG, KT, =49
the telecommunications giant KT, Korea Electric 34}, &t 58 35t 94220 7|3 50] 23w o] Qi)
Power, Hyundai and other industrial giants.

As July, more than 2,000 homes along Jeju’'s A|Ero] BXx 3ot x| HojA= 2011 797H4] 24
northeastern coast have been connected to the tegtt ojito] HlIAE 18| Eo) JAEQth ZR2AE A
grid. The first phase of the project ended in Junegt7l= Yol Tytown 2L A7) AF7], 294,
with the wiring of the houses, which received new Z1g)1 z}g AnlE gla3=2x]9] A2 ¢l&te] A
electrical meters, switches and other smartsxl Sl 7+ 714 9] A7) 7|58 Adsto] AHs 28-S
technologies that allow the power company and£sto] o|qA|=Z 714 A5 AREE 4= = A7t o)l
appliances in the homes to, in effect, talk to eachx}&sl= W&o0] 7} =it}
other and use energy when it is cheapest.

Some 150 of the homes in the project, including Z2AEo] Zojat HE Z oF 1500] 7}toll= gloFd
Mr. Lim’'s, also have solar panels and storagemjdx} 2427} A2 9ict AA| 7to) A x]64A] F-ak
SRS hﬂl vﬂué o= A
HEALS Aaials TER 0]

batteries. The small number is mostly due to theo]g+= 19+ 54 deje}=

cost: each setup costs $15,000hich has been an A AA|2 o2 )oFd ofif 2] 2] Bt
impediment to solar energy’s growth around the g¢lo|7]%= st} A|FEo] AL o] H]8-0 AHOL A =%
world. Here, the cost is split between the x99 A& =s}71 Q)= SK dlf|Zo] 3 Bekslal
government and SK Telecom, the corporationg)c}.

leading the project in Mr. Lim’s area.

Additionally, 31 homeowners are driving electric  o}7]o] 271840 &2 317} ¢ A7 A2 A&
cars and charging them at specially built AC/DC =|g] o 748 E4= A2 AC/DC 4404 o]Fof
stations. 2| 9}
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Engineers say they are certain the smart grid will 7|E2152 AH|R1S0] 2 AR S0 ARo] ¢l<:3
immediately increase energy efficiency and reducez|7|= Ho|| AnfEIg|ER 9lsto] oA F83} 8
consumer’s bills, even before consumers are fullyHo] A Zztxel guls & AHo|gtw Adsta Qo).
adept at using their new devices. “A 5 to 10 percentz|4 504 10HAE Ax= SAIGHA A7e 4= 9l
savings, for sure,” said Mr. Park. “At least.” U} ek sK g2 AntE s go] A9 uju)x

% A g

ro o

Py

The timetable calls for three or four South Ax.o] AE 70| W}=2H o] Tejt ZZAET} &asE
| SOM 47)9] ImAJof A AntETR =

3o
Korean cities to start using smart grid technologiess: 2013 % @7}x
by the end of 2013, when the grid project 7|% ¢ ©9& &&83}F Ao|etal it} VA 2 TAS

concludes. “And there’s a big competition now Afo]oj A S-2& 93t 2| A3t AAYo| AP 9= =
among the city governments,” said Park Kyeong-¢lujc} el v = wsic

jong, senior manager of the Jeju Smart Grid Team o217 AnlE 78|t of tfgl TAlo] Eolx|al Q= T
for SK Telecom. One reason is that it's the law. SHLEe] o=, WA g ARgo| oJFsE 1 Q17 ujl&

o|ct,

South Korea invested just $20 million in clean djgtyle ¢ 20099, AAolux] dAt Hofol
energy research in 2009, placing it 19th among they g A=rke Ex15te] s Bofol| A =8 Akt
Group of 20 industrialized nations. But new 207/}=% & £} 199]0]| 713+ glof] W&o} sFAw
legislation requires that at least 2 percent of grossjz-& Heke 2|4 2% o] GDP7} AAY o x| 2] Hte}
domestic product be spent on the research andjyito] AFgg A& Q7351 9lon 7|AE2S 20229
development of renewable energy. And companiesz}«] 152 AFAE O 10%S YA YA = A8-3F
will be required to source 10 percent of their power 71-& @ 3ska1 Qi)
from renewables by 2022.

“More than anything, what South Korea can do Pew 3+747189] 20108 % X 1140 W= thghyl=
now is keep its promises,” said a 2010 report fromA = Aol 2] 4H|o] SHE &3t EHE vl
the Pew Environment Group, noting that the o “Jx|zA 714 223+ AL tjgtil=to] AL
government has “laid the groundwork for a boom ¢F:-8- z]7|= o} "elar SIgskar Q).

in clean energy spending.”

The smart grid concept is hardly unique to Korea, Anle1g|E /J3-L thgtulztolA] oju] EH3| A2-S
and other countries, corporations, local A& olym t}2 27} 719, A A7) AR dfstwet
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governments, universities and electric utilities also 7] ZAF A= v|$3F 22 A ES A5 Qo).

are experimenting with similar projects. Indeed, AR Ao} ARLE Je|E ZRAE 0] 0]9]0]
South Korea analyzed and tried to improve onoj£3% xof wad thatalts oato] TZAEL,
foreign projects in planning the Jeju grid, notably a £3) uj: Z2etx 39| B A|oA] Aoz Z2

program in Boulder, Colorado, according to Lee A EZ BA5}0] 7| A5t 1l =5ttt g},
Ok-hun, a secretary with the Knowledge Economy

Ministry and the governmen’s lead official on the

Smart Grid Test Bed.

The essential idea, however, is the same o] RE A& Ag T} =04} Alo]o]| QAIAES
worldwide: building an electric grid that allows for 7157 sl= 12]t9] JLxolgb= Hoi EAHoR
a two-way “conversation” between the local power 7+2- oto]t]oje}ar 3t 4= 9)t}.
provider and its residential and commercial
customers.

This conversation is enabled by new meters and o]zjat QJAAEL 7F 7oL} ARLALY]| of L 2] AR&-0]|
devices installed inside a home, a business or amst JEE A7] AR £A5= A7 AR
office building that send information about energy Ax]gko 2 Qs 75| At HE7So] <]t 7] &
use back to the utility company, sometimes knownz}ol st= 9o} o]u] A Eo] glom H Q3 7|&S
as a demand-response company. The hardwaraz] 235t 2.2 ofuA|qt Agtiol} B4 A4S E3t
already exists and the basic technology is hardlyytlo] oJalaEoe] QlojA] Sk o)1 Agdt 4= 9=
22nd century. The principal challenge, experts say;=3=2] ¢FAA-S St sk= Ao| 71+ 2 L &o|gla s}
is ensuring that the new two-way conversation

ﬂJﬂ

(whether using phone lines, cable or wireless
connections) is stable, reliable and secure.

Once the buildings are “smartened up” and plugged o] R & ZAEo0] ZhxojxH AMEAES 159
in to the utility company, customers can check theirojju| 2] ARg AFERS: ZA5H] ZUES 5= A =0, 217]
energy use down to each light, each socket, eaclt Z& & 9|2 A35te] 714 AE3t A|7kfo) 7S
device, every appliance. Most importantly they can}-8s= #o] 715314 ot

track the price of electricity minute by minute,

allowing them to operate their power-hungry

appliances when electricityaheapest.
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A new generation of smart appliances (from o7]o g3lo] H7] AM&E7} =
fridges and air conditioners to furnaces and hot-A}8eRS Zoj AL} A58 W1 U2 AME 87 e
water heaters) will also help with the efficient use AJ7-jjo]] thA] 2538l 7]15-8 2k oF AntE 714

of power, devices that can turn themselves dewn 7|7]e}1 o= 7k AV 7PAAIZ S S oy R 888
or even off-when they’re not needed or when the o] gjo d%E 3 #o|t}

price of power is spiking. Conversely, a smart

appliance can be programmed to turn itself on

when the cost of power dips.

If the local electric company has too much supply & Sof, A9 24] Aol A8 FFo] WAY 487}
or very little demand at, say, 2 a.m. on auwj$ Aoy, A8 FIFUAE 22JEA & 7HES
Wednesday, the utility will drop the price per W]z vhfg A Fgo] 2AY 4271 Lot
kilowatt-hour. Conversely, if power supplies are &2 #ojt} o] HE HLo| AH|x|= AAZEO 2 A7 NS
reduced and/or consumer demand is up, the price of L g3} 4= Qi)
electricity will increase. In either case, the

consumer will know the price in real time.

With the smart grid in place, the demand- 409} 23 d AR} Arzte 2 HA7AE
response company is constantly relaying the pricexx|a| =, 7} 71o)A= SKolA “Alo|Ego]" gt
of power to the household, feeding the information o] 229 gj&3l AFE & o|E 3H2l5HA H} AolE
to the in-home digital tablet that SK Telecom calls ¢Jo1= 714 Wof 9l BE AnlE 7[AAZET A2
the “gateway.” The gateway can talk to all the =74 =t}
smart-enabled appliances in the hous#2M” in

tech lingo, for machine-to-machine.

Consumers will thus save money by using o|o] ojebx Av|AEL A7te) uleba] B-$ A3t
cheaper, off-peak power, and the utility has sold7|& Jtufg 4= QA =y, FEA1e] QAo A nARE
some power that otherwise would have been loste 2 ¢I5te] WH|== H7|E HujsHA Hof o]52 &
The utility will also be able to chart energy use by = 9JA] Fc}, E£3F A7) SAR= of| U &] ANEERS 7P|,
house, by neighborhood, by time of day, by zjo¥l A7bd AdE 5o AAEHA gl lo
season- the better to gauge and prepare for futuren|zje] o z] 4= Ao gt HAet AZE AL 4=
energy demands. A F Ao,
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According to Mr. Lim Ki-Choo, who has lived  4Fo] gfH 8-S AlFwo| B¢t Az A5t Q=
most of his life in Jeju and the first person in his n}&ojA] 22 2}A12] A& ARtE 72|t HIAE H|Eo
village to have his house wired into the smart Grid AZA A7 ¢7]3 ol oJ5}H, 3t 7} oA o] A]AE]o]
Test Bed, actual footprint was already quite 242 2x|sh= 27+ 18] 32 gkt dA 19
small— basic household lights, one small air Fojx A7S A} gal= 7SS 2% iug—g—r} e
conditioner, a TV, a refrigerator, a washing machinecjjo}, TV, W&l AlEl7|9} AL Whikg 4713 wto| o,

and, in the winter, heating pads in the bedroom. Hed=¢} 282 2|7 Hwjo= —_LE—‘E]' IR AN

— —

d

and his wife use propane for the furnace, the stove}= Zojc},
and the hot-water heater.

Because SK Telecom installed a solar array on 2010¥ 7%, SK gllglZo] A5l ejoFd s d-& A3t
his roof in July 2010, Mr. Lim also has been able to o2 ¢l3jA] 9713 K= A Hor A7|E PAlstn

i

generate, store and tap his own electricity. So he i3 4= Q)4 EQich o|& ¢lsjA] 1= Uy TR
both a producer of power and a consumer. Thee}x Ee)= gAL A Av|A7} E Qi)
buzz-word now being used is “prosumer.”

“I didn’t know if my electric bills were expensive  “odojli= A7} A7)|A|1S @o| a1 Q= Z01%] o]EH |0
before or not, because they were like any otherjjsl 7tzto] ¢l o2 Ful2Ea} nprpz| 2
bills: The bills came, | paid them and that was 1247} ¥ o} AzF glo] A&l FoUrta.
it,”said Mr. Lim. “But after the devices were AnlE1g|t A AEIS ARR3}17] AJ2KSE Sojof A7 | Al
installed | realized the electric bill could be much @o] &4 4= Qltki= ARAS oA E|9x]| 8 "eta ¢7)3
lower.” ARSI

Sometimes, when the sun is out and his storage sj7} 11 22 z|2] ZHgo] 715 S uf, o A9
batteries are topped off, Mr. Lim’s solar array will gjofd sfjg2- o] 5.0] o xS H|¢] Z1jE2 SeH A
send surplus power back to the main grid. His¥lc}, 18|H 19| A%7|= We7HA =i, AEs)joF g
electric meter actually runs backward, thus @ 3% 37 Wzt A 2YollA] 59 Abo] 471€ 7t
reducing his bill. For the four months from 17} 2 &3} 737]3 O 49099 A|AHE] 9 o]l g rE
February and May, his monthly electric bill was #)¢jshd 22170 2 0o 7I7HT)
effectively zero- just 420 won, less than $4, for
the basic monthly connection fee.
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When Mr. Lim first installed his solar panels, A& ¢} A7} g9 sjdS AAPS 0, o] 5L
many of his neighbors thought them unsightly. 170] F=sjcty YR AZFL tj7|F71 Y2
“Now,” he says, “they all want one. There’'s a A=& HE7} Yaithal 97|15 H= Wit} KEA

’

waiting list.”

Workers install a solar panel on a household within the Jeju Smart Grid project site.
More than 2,000 homes along Jeju’ s northeastern coast have been connected to the
test grid.

HEFE AOfETE|E Z2NE SR QRE0] & 7ol B mide MRlstn UACk HFzel S5% oot
OflA= ExH 2,00071 0140| HIAET2|=0] HA/0f QUL
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