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B 32,914 36,143 34,729 33,018 29,375 28,036
Bt 1,938 2,468 3,600 7,756 15,325 61,128
AAE - 3 149 1,417 5,530 46,507
e 1,938 2,465 3,451 6,339 9,795 14,620
Hjo|2 131,068|  134,966| 181275  274482| 370,159 426,760
HIO|27FA(RY)) - - - - - 723
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<=4 - - - 5,505 5,742 13,320
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7= 20034 20044 20054 2006\ 20074 2008\
Al 1,225550| 1,082,335 918325 866,884|  780,805| 660,083
NAE=2 28 6 179 174 94 65
AT - - 526 1670 1832 4,367
Al - - - 78 421 2,888
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3) 9] WX AAHAAIE A &AL

AR QAR A g BRA 02 AT S A S GA%
% 2 shujolch 1978 vl @AFAA <R B9 B8] A
7 2 (PURPA : Public Utility Regulatory Policies Act of 1978)2] A7 .2 A

(E 2-25) SHAURYNES Aot 2o X R
Year COIZLE Countries/States/Provinces Added That Year
Number
1978 1 United States
1990 2 Germany
1991 3 Switzerland
1992 4 Italy
1993 6 Denmark; India
1994 8 Spain; Greece
1997 9 Sri Lanka
1998 10 Swenden
1999 13 Portugal; Norway; Slovenia
2000 13 -
2001 15 Fance; Latvia
2002 21 Algeria; Austria; Brazil; Czech Republic; Indonesia; Lithuania
2003 28 Cyprus; Estonia; Hungary; South Korea; Slovak Republic; Maharashtra(India)
Israil; Nicaragua; Prince Edward Island(Canada); Andhra Pradesh and Madhya
2004 33 ;
Pradesh(India)
Karnataka, Uttaranchal, and Uttar Pradesh(india); China; Turkey; Ecuador;
2005 40
Ireland
2006 45 Ontario(Canada); Kerala(india); Argentina; Pakistan; Thailand
South Australia(Australia); Albania; Bulgaria; Croatia; Dominican Rep; Finland;
2007 54 ) )
Macedonia; Mongolia; Uganda
Queensland(Canada); California(USA); Chattisharh, Gujarat, Haryana, Punjab,
2008 67 Rajasthan, Tamil Nadu, and West Gengal(india); Kenya; the Philippines;
Poland; Tanzania; Ukraine
2009 77 Australian Capital Territory, New South Wales, Victoria(Australia); Japan;
Serbia; South Africa; Taiwan; Hawaii, Oregon and Vermont(USA)
2010(early) 78 United Kingdom

*£X : Renewables Global Status Report 2010 Update, REN21, 2010,
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20101 ARV E 71222 9F 78709] 7Hcountry) 2 <] ¥](state/province) ol Al
FIT & AAE A|gg 7 A8 o]t Renewables Global Status Report 2010
Update, REN21, 2010).
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UA] QISA|(REC : Renewable Energy Certificates)E TPisl= WH(e] A$ &
H - ] gl Ariste] vl 2= Stk 1A Al 2R )
52 M A B Tl Tl 3

ol &S AA ey AT A HH AR - A5, 2008)cl= 8
g s AR B0l B2 Fid = =S S Sete A=
9] TREC(Tradable Renewable Energy Credits)2} TC(Tradable Credit)S 282
Stk TC= AEARI 7o) SIThe Credits 2HH.3F FFALZHE Credit
< Fuliske W oR, o] 20003 tHell Sl A ml=5e] BALA, ofj 2]zt
273 Al mE o A HEE AielA] 2riekE Credit?]
o T2 TAARIALETE CreditE Tolete] o FHE 536k Wajolt

(Berry, 2002).
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7390 S2eeh R, 2010). 1 ol AEI} BEFS A Qs gerneg
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RPSE FITO| H|&l Aid oz gl~37t 714 AFdA} PE(Project Financing)
Hh2le] gA7E ool W2, 2009). BlTe AR 7FslUA] ARl T2} Al
AFEH) G- #o]7] wiitel] RPSalA A FsollUAe] E84S Hojmd
&= SITKCEC, 2005; 21744, 2010). 71&E7]4ke] gl “delol A ZAAAA =9
Al @79 7]eolut AlFo] AE AR E S22 e (elR14, 2009), 71
W0 2 Qlsf AlZto] BEFE A7 FsAUA] 1A o] Wold = 917] Wil
ARG ZAA A7AIkE AASHA] Zod = Zddko] tkMitchell et al, 2006).

71A12ke] 7FestthA Al At ZdledS A= = A 5 3l
ol ANAItS A F& A5 AATFsAUA] Aol Fofshe ARIAL ¢
o} A s UA] Bgigo] o] AU EofuA] &5 5 Slth o= 9
A AR ST dliske W(Lauber, 2004; 21743, 2010)°]
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ARt Al ARk ARl olEa2 Al BrE-83], 2009).
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(Z 3-1) RPS Al =7t 3 R|LARX| ChA

Year C:ITrL:SZ\r/e Countries/States/Provinces Added That Year

1983 1 lowa(USA)

1994 2 Minnesota(USA)

1996 3 Arizona(USA)

1997 6 Maine, Massachusetts, Nevada(USA)

1998 9 Connecticut, Pennsylvania, Wisconsin(USA)

1999 12 New Jersey, Texas(USA); Italy

2000 13 New Mexico(USA)

2001 15 Flanders(Belgium); Australia

2002 18 California(USA); Wallonia(Belgium); United Kingdom

2003 19 Japan; Sweden; Maharashtra(India)
Colorado, Hawaii, Maryland, New York, Rhode Island(USA); Nova Scotia,

2004 34 Ontario, Prince Edward Island(Canada); Andhra Pradesh, Karnataka, Madhya
Pradesh, Orissa(india); Poland

2005 38 District of Columbia, Delaware, Montana(USA); Guijarat(india)

2006 39 Washington State(USA)

2007 44 llinois, New Hampshire, North Carolina, Oregon(USA); China

2008 49 Michigan, Missouri, Ohio(USA); Chile ; India

2009 50 Kansas(USA)

*&%] : Renewables Global Status Report 2010 Update, REN21, 2010
“R7IEE Exfehs ZE M| ti§t =X XZ0(7| W20 7t HHo| B HHE Ag 2F A
stXl= 2&

1. ] 3(DSIRE, 2010)

HEe e 7} Bl A 718 FHeka Slo} YRl Pao] 2
#) golstek, 20109 @A) 207} 7} RPSE Alhela 3} on, A TjolFel
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78-F 2008 24 14%5FH FITE Aldstar itk SYUollA Aldsh= FITSH=
ZpH/do] glet SUS ABAUALE R ZF2to] 7] ths) ‘ﬂéﬁﬂl%—% A
At o, A xyolre AEFEAY e e T 9l
ThD, 7} #0] RPS Aol fof 5 A oUA] H3 A% <1%1 3-1>3}

2.

ZX| : DSIRE : Database of Stete Incentives for Renewable and Efficiency, 2010

(2% 3-1) o|= FE RPS Al &&(20104 118 7|F)

11) 2 F79 7l sl 22 7H e Adsta o, dgg+ ARz S eIA

opdAl] wh} tHE & A9eh

Time-of-use adjustments will be applied by each utility and will reflect the increased

value of the electricity to the utility during peak periods and its lesser value during

off-peak periods. A special, higher-level rate is provided for solar electricity generated

between 8§ a.m. and 6 p.m. DSIRE, 2010, http://www.dsireusa.org/incentives/incentive.cfm
?Incentive_Code=CA167F&re=1&ee=1
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Ao HAT. & LA Gl 25t 1A ow AdF AFe HAse
FEE G 1L, FITS G AlAl F sl ] AR 55%, AR
Ao gRy FFE AH 14%= FFetL Jom Ha 14vble] daRlE A
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FE RPSE | &3t Utk =2 v A B FEIH(NFFO12)0l|A]
200219 2 £ 4= RPSS} FAFsH RO(Renewable Obligation) & 7 #-2- W73 &}
At AAA o2 AlA YA ol <]t A o] IAY STlEk= o FH]
S Ak & gle A7 EEdAlE o5l 2Ads] el A4 Tolst
At @A o] 0154 (Renewable Obligation Certificates; ROCs)E ulafof &t
T4, 2008).

(3% 3-2) EU 2774=2 MxjdoLix| 23 Y&

12) NFFO(Non-Fossil Fuel Obligation)E =9 YW= AU =20 le A7 2827
A G AYAAA NN A& 715 FulE g Alske PSR =] U=
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¥4+ MRET(Mandatory Renewable Energy Target)Z A3 ¥]+= RPSE =4
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Inducement of Renewable Energy Systems Based
on RPS in Seoul

Hang-Moon Cho - Hyungho Youn - Min-kyeong Kim -
Sung-hee Yoo - Youn Hee Kim

Diverse energy policy have been carried out since oil crisis around the
world. Further, renewable energy systems are more important for incubating
green industry as well as carbon reduction. Many countries have employed
FIT(Feed-in tariffy or RPS(Renewable Portfolio Standards) to promote
renewable energy supply. Korea Government announced that RPS will be
started in 2012 and then FIT will be stoped.

RPS can affect adversely to Seoul Metropolitan Government for renewable
energy supply, because large scale systems are preferred to small scale
systems. The purpose of this research is to establish the strategy for inducing

renewable energy facilities in Seoul.

This research consists with 3 parts. They are (D location analysis, 2
potential capacity of renewable energy facility and ) selection of optimal type
of renewable energy by location in Seoul. Only electric power can meets the
RPS except heat by law. There are diverse type of renewable energy sources
producing electricity, including photovoltaic power, solar thermal power, wind

power, geothermal power, bioenergy, and hydrogen fuel cell cogeneration etc..

Properties of the space, land cost, multipurpose utilization of the facility
and energy consumption are considered for location selection. Photovoltaic
system and hydrogen fuel cell generation systems are suitable in Seoul
corresponding to RPS.

Suitable locations for photovoltaic systems are schools, rooftop of public
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buildings, water plants, municipal wastewater treatment plants, peripheral
zones of storm reservoirs. But the reasonable way to installing photovoltaic
panel is not only generating power but also utilizing the panel as roof or

canopy for citizen's convenience.

Hydrogen fuel cell unit is not a type of renewable energy production
system but high efficiency cogeneration facility called new energy system.
Considering, about half million households receiving heat from district heating
system, fuel cell is a charming cogeneration system in Seoul, because it can
be networked to the district heating system for dealing heat. Suitable locations
for hydrogen fuel cell systems are rooftops of large buildings, hotels, large
hospitals which consuming large amount of heat and electricity all around
year. In addition municipal wastewater treatment plants are good site for
hydrogen fuel cell generation, because of biogas from anaerobic digestion

system is a good energy source for power generation in the plants.

Potential capacity of the photovoltaic and fuel cell for RPS in Seoul are
29,762kW and 130,070kW respectively as belows.

(table) Potential Capacity of Renewable Energy in Seoul Corresponding RPS

Photovoltaic : 29,762kW Hydrogen fuel cell : 130,070kW

- Municipal wastewater treatment plants: 6,637kW
- Storm Reservoirs : 10,008 kW

- Water Plants : 7,149kW

- Schools : 5,968kW

- Municipal wastewater treatment plants : 18,600kW
- Public office buildings : 76,880kW
- Large private buildings @ 33,390kW

For the successful inducement of RPS project facilities, Seoul metropolitan
Government have to establish master plan for making public building and
facilities as the base of renewable energy production. Water plants and storm
reservoirs have. Especially municipal wastewater treatment plants has not only
large scale of land but also biogas production system. If parking lot have
canopy with photovltaic panel, citizens would feel convenience. Small site
must be bundled because large scale project for more charming han small

scale project.
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