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Abstract

The forecasted energy shortage tends to encourage to develop the next generation energy to countermove the
energy problems and the climatic change all over the world. Korean government is pushing ahead with the policy
for 'Low Carbon Green Growth’ to deal with climate changes and to overcome energy problems. And many studies
for low carbon green city or zero carbon city have been progressed.

In this study, energy plants and energy scenarios are selected by energy supply suited features of city at city
plan. The method to evaluate energy scenario can be proposed to apply various energy plants for energy demand
on city planning step and evaluation method can be systematized to be used by users. Also the calculated values
are changed into index for comparison according to each energy scenario.

Keywords : A A1 8 @ A(City planning step), 91U %] & W E(Energy plant), A2 2(Scenario), ¥ 7HEvaluation),
A€~ (Low carbon)
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Table. 1 CO2 emission factor and rate of capacity
for energy resource

Carbon
Energy resource emission Rate of
S¢ RN
factor capacity (%)
Separate . onae
heating City gas 0.0002032 10.2xH1
H Combined City gas 0.0002032 H2
e | OO RIS gas | 0.0001969 5.08H3
a heating By product
plant vp 0.0001598 6.26xH4
t gas
Incinerati |y e | 00001969 | 5.08%H5
on plant
Sub- ..
. Electricity | 0.0004706 El
station
Combined City gas 0.0002032 4.92xE2
OmBINeE RS gas | 0.0001969 5.08~E3
E heating B q
U plang | BY Produet | g 0001508 | 6.26xE4
e gas
¢ |Incinerati |y Gie | 0.0001969 5.08xE5
t | on plant
r | Internal
i |combustio
c n and 1GCC 0.0004033 2.24xE6
i | combined
t plant
y Fuel cell 0 10xE7
‘Water power 0 10xE8
Photovoltaic 0 10xE9
Wind power 0 10xE10
oo B ATolNE FAw §uge
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CO, emission = 0.0002032*(SH*10.2* H1/100) 1)

+0.0002032* (SH* H2/100)
+0.0001969* (SH*5.08* H3/100)
+0.0001598* (SH*6.24* H4/100)
+0.0001969* (SH*5.08* H5/100)
+0.0004706* (SE* F1/100)
+0.0002032* (SE*4.92*% F2/100)
+0.0001969* (SE*5.08* £3/100)
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+0.0001969* (SE*5.08* £5/100)
+0.0004033* (SE*2.24* F6/100)
+0*(SE*10* E7/100)
+0*(SE*10* £8/100)
+0*(SE*10* £9/100)
+0*(SE*10* £10/100)
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Table. 2 Cost for LCC evaluation

Constructi Energy
Ener resource on cost |Support cost
gy Tes (Won cost (Won
/kWh) /kWh)
Separate .
heating City gas 17 69.8
City gas | 201 |1000001 4139
H Combined 000
ombine
©| heating | Bio gas 291 100000, g7
a 000
t plant By product 100,000,
gas 291 000 87.6
Incinerati |y, 1 205 | 50% 0
on plant
SUI.T Electricity 16 41
station
City gas | 201 |100000 4935
E Combined 000
ombine
‘13 heating Bio gas 291 10860(;) 0, 2.7
plant
¢ By product . 100,000, .
t gas 291 000 87.6
T N N
j [fncinerati |y ot 205 | 50% 0
on plant
c -
i Internal cgmbustlon 1GCC 50% 0
t and combined plant
y Fuel cell 118 50% 0
Water power 285 50% 0
Photovoltaic 959 50% 0
Wind power 194 50% 0
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Table. 3 Condition of LCC evaluation
Item Content

0.25% of initial cost
1.5% of initial cost

Property tax

Conservation cost

Interest rate 5%
Inflation rate 6%
Durable years 30 years
LCCE 2(3)# 22 A& F3te] Z=A4
gt AUABAES 27| FAUG

FHen =

g
AQe B F Ak A
w}% =

(4)

P : Present price (won) Iy : Initial cost (won)
a : Conservation cost (won/yr)

PWF : Present worth factor

R : Destruction cost (won) i : Annual interest (%)

e : Inflation rate (%) n : Durable years (yr)
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et A% 32 BAU A9gto® sho] B Alvbele
o Avga} wmarerh
EnergySelfSuf ficient SystemSupply
By = Total EnergySystemSupply F100 2 S ietonreding]
AE)AA oAUA AHA e A Ao z
U, 3 - A5 dol A28 St ol B :
ARE AFE3HA e A2dS waul, o A\
UA LS A9 Az dyABAES -
941:1] ?:Squ— At Life cycle cost
w—=BA ===CO2 reduction custom
3) % 7]'ﬁﬂ} 7]'}\]§} Fig. 3 Visualization of evaluation result
AAE AUPeE FHOR U Ea
EE Bhe Adge AnHon gAY ¢ w29 AR A5s2 Wase Fig. 3
wE JPYor A5l gk, s} ol melEeA AN s 7RO
LCC ¥ eAhvjE52 Agto] vjg=2 At 2 BAUS 8247 AU o= vws 5
=5 A &7 "ol BAUE 7|+ =2 3t AA W AFE2 7 A A AuE o8 2T A
ol W&R kst X3 Fr} oA S olo] Yk Avtel e % A Hlwe & g
AHEE Aol HEE AAEY] el o) mAAY Al mrk 4A duA AdEes
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Table. 4 Index for evaluation items 3. 7&-|I 2 AI‘ E1| .Z_]' 13
COz emission LCC Energy self-
Index | reduction rate (%) sufficient rate
(%) 0 (%) 31 A&dd Ae
0 ~ =30 ~ 130 0 A7 E AGAlG X e G HAZ HAE
1 | 30 -~ 15 | 130 ~ 115 | 0 ~ 10 ] M]%X]LG‘“JE L°‘j
2 15 -0 | 115 ~ 100 | 10 ~ 20 o AR AU g A&t ol &
3 BAU (0) | BAU (100) 20 ~ 30 218 )9k,
4 0~ 15 100 ~ &85 30 ~ 40
5 15 ~ 30 8% ~ 70 40 ~ 50 o _
6 30 ~ 45 70 ~ 55 50 ~ 60 Table. 5 Existing energy capacity of G complex
7 45 ~ 60 55 ~ 40 60 ~ 70 System Rate(%) Capacity (kWh)
3 60 ~ 75 40 ~ 25 70 ~ 80 District
9 7~ 90 25 ~ 10 80 ~ 90 Heat heating 89.8 1,756,078,000
10 90 ~ 100 10 ~ 0 90 ~ 100 Sepa.rate 102 199,453,000
heating
4) AIARY FAAEY AA, AF D A5H} I AT §25 9 Electri| o 1 tation 100 3,207,819,000
391, thekanl 33}, 2005, aty
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Table. 6 Selected energy plant of G complex

. Internal
CHP lant combustion and
p combined plant

T

7} oy A Yol 2 Case studyS 53] =
il ek A gdel 1A, £
AP AvEl e dargFel weh g4 A3
& 25%°] 9 Table 73} ol 7} oA &
HEE §3F H &S A
Table. 7 Rate of energy plant for scenario
System Heat resor Scenario
ystel eat resorce o CO, 25%
Separate .
heating City gas 10.2 10.2
H City gas 89.8 53.458
e Combined Bio gas - 13.208
a heating plant| By product B 16.276
t gas
Incineration Waste B 6.858
plant
E Sub— ..
1 station Electricity 100 47.842
e City gas - 12.792
¢ Combined Bio gas - 13.208
t heating plant
. By product B 16.276
; gas
c Incineration Waste B 6.858
; plant
t Internal c9mbustlon and B 3024
v combined plant
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Table. 8 Result of evaluation for scenarios

LCC CO2 Energy
Scenario (million emission | self-suffici
won) (tCO2) |ent rate(%)
BAU 13,043,262 | 1,949,318 0
COy 25% 14,049,461 | 1,458,444 34
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Table. 9 Index according to evaluation result

Energy self-
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CO2 emission

Scenario | LCC reduction rate

BAU 3 3 0

CO; 25% 2 5 4
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=
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Energy self-sufficient

 Life cycle cost
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Fig. 5 Graph of evaluation result
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