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Abstract : Recently, nations around the world are putting various efforts in many aspects to decrease greenhouse gases and international
cooperation is urgently required. As part of these efforts, the shipping industry is working towards establishing “green ports” that
reduce the carbon content of the greenhouse gases emitted in ports and can also decrease the operating costs. This study has tried to
look Hr how to supply shore power instead of suppling ship’s own generated power as a basic researches fr reduction of carbon
emissions and construction of “green ports” system And in this paper, the training ship 'SAENURI’ of Mokpo Maritime University
under actual operation was selected to investigate br environmental and expense efects. The results of this study showed that CO;
emissions were reduced 34% and operating costs were reduced approximately 31% in case of using the shore power.
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Table 2. Shore power consumption, CO; emission and
costs for T/S SAENURI

Fogel B Baslel dndi Bk AR AHESE o | pae | BV | O o
AT (2] O, pr 2

M ARARTE 193 3%g/lihE ZARE NOV-07 45,982 19,496 3,587,000
Table 1. Specification of T/S SAENURI DEC_07 £6,828 28,335 4,717,480
JAN-08 41,035 17,399 3,318,720
ltems Specification FEB-08 66,657 28,263 4,708,200
Gross ton 4701 [ton] MAR-08 81,668 34,627 5,001,210
Full speed 165 Tknotl APR-08 51,753 21,943 3,569,780
Persons 208 Iporsons] MAY-08 26,255 11,132 2,349,700
Main engine HYUNDAI MAN B&W e, 2,206,190
ype 6S 35MC MK7, 4454 kW] JUL-08 82,117 34,818 7,535,170
J AUG-08 124,641 52,848 10,594,780
YANMAR 6N21L-UV SEP-08 97,591 41,379 5,763,120
Diesel generator | 660 [kW] / 720 [rpm) oCT-08 48,612 20,611 3,419,480
engine Bunker A 193 +3%g/kWh NOV-~08 32,342 13,713 2,847,300
{10,200kd/kg at Rated output) DEC-08 73,302 31,080 5,296,550
600 [k¥] / 720 [rpml, 450 [V], JAN-09 74,482 31,580 5,363,400
Generator 692.3(AL, 30, 60H. 50SO=0.8 FEB-09 72,519 30,748 5,252,200
A Baler | 1m0 bRl 09 | Gage0 | 20gsz | 450l

. APR-09 220 869 396,
Buitt year 2003 MAY-09 45013 19,086 3,240,930
JUN-09 31,332 13,285 2,287,230
2.2 Q17 upy JUL-09 97,513 41,346 7,898,553
Wl 84" WAl ol At dee wvay Al e RO LT
(Ship’s electric power), ©]19]¢] A& & $44 3 (Shore electric 0CT-09 73,203 31,038 5,709,830
powen) 2.2 T2k AR} Y™ &Y A2sjE Total | 1613784 | 684245 | 123609615
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< AT EE 2A7E: wWEF F oAEIA(CO,) H)
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Table 3. Fuel of TOE(Ton of Oil Equivalent) (IPCC, 2006)

Gross calorific values
Fuel Unit Oil Factor
Kcal MJ

Gasoline 4 8,000 335 0.800
Kerosene 4 8,800 36.8 0.880
Light-ail ? 9,050 379 0.905
Bunker A £ 9,300 38.9 0.930
Where, 1kWh = 860ka, 1TOE = 10kd, 1cal = 4.1868 J
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Table 4. Fuel of CO; emission factors (IPCC, 2006)
Fuel CO2 Carbon
Gasoline 0.0693kg-Co2/MJ 18.90kg-C/GJ
Kerosene 0.0718kg—-Co2/MJ 19.60kg-C/GJ
Light-oil 0.0741kg-Co2/MJ 20.20kg-C/GJ
Bunker A 0.0741kg-Co2/MJ 20.20kg—-C/GJ
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Fig. 1. Monthly CO; emission comparison between shore and ship.
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Table 5. Comparison of CO: emission between shore and
ship’s electric power

W7 1EE&E AEato] A& 247193 BUNKER-1809] 1
uiE 3 B 7HE-e 70.39$¢] L(KESIS, 2009), & 71zt Hd &

— oo . &8 $ 114980910190tk 3 1uj2L 15897 2 staigch
Date Electricity 2 emissions Difference of s Tl AlHH T Lo & 2 Ao
[kW] Shore Ship CO, emission (21328, 2000). 2 Z oA Ao Y v]go] g E Aol7t
= ] 8% 4 Aol o, 7 AL Zole
NOV-07 | 45982 19,496 28877 -10,162 S 20089 88 94109 HelZk St s HE Aol
2008 1190] 282 SAAY ALge] A9t o BA
DEC-07 | 66,828 28,335 41,968 -14,769 o o) 2213 F4AR 4 A7 o 2A vE
71% &4t
JAN-08 | 41,035 17,399 25,770 -9,068
FEB-08 | 66,657 28,263 41,861 ~14,730 . .
Table 6. Comparison of costs between shore and ship’s
MAR-08 | 81,668 34,627 51,288 -18,048 electric power
APR-08 | 51,753 21,043 32,501 -11,437
ici Costs i
MAY-08 | 26255 | 11,132 | 16488 -5,802 Date | EleCHCllY Difference
[k¥] Shore Ship of costs
JUN-08 | 82,399 34,937 51,747 -18,210
NOV-07 | 45982 3,587,000 5500492 | -2,003492
JuL-08 | 82,117 34,818 51,569 -18,147
DEC-07 | 66,828 4,717,480 7.792,145 | -3,074665
AUG-08 | 124,641 52,848 78,275 ~27,545
JAN-08 | 41,035 3,318,720 4763343 | 1444623
SEP-08 | 97,591 41,379 61,287 -21,567
FEB-08 | 66,657 4,708,200 7718214 | 3010014
OCT-08 | 48,612 20,611 30,528 -10,743
MAR-08 | 81,668 5,001,210 99687,180 | -4,985970
NOV-08 | 32342 13,713 20,311 7,147
APR-08 | 51,753 3,569,780 6626454 | ~3,056674
DEC-08 | 73,302 31,080 46,034 -16,199
MAY-08 | 26,255 2,349,700 4034606 | -1,684,906
JAN-09 | 74482 31,580 46775 -16,460
JUN-08 | 82,399 5036,190 | 12789973 | -7.753783
FEB-09 | 72519 30,748 45542 -16,026
JUL-08 | 82,117 7,535,170 14444380 | -6,909210
MAR-09 | 63283 26,832 39,742 -13,985
AUG-08 | 124641 | 10594780 | 20844961 | 10,250,181
APR-09 | 49,220 20,869 30,910 ~10,877
SEP-08 | 97,591 5763120 | 14641578 | -8878458
MAY-09 | 45013 19,086 28,268 -9,947
oCT-08 | 48612 3,419,480 4973008 | -1553528
JUN-09 | 31,332 13,285 19,676 -6,924
NOV-08 | 32,342 2,847,300 2,043,368 803,932
JuL-09 | 97513 41,346 61,238 21,549
DEC-08 | 73,302 5,296,550 4,579,176 717,374
AUG-09 | - 94,049 39,877 59,063 -20,784
JAN-09 | 74482 5,363,400 5,029,025 334,375
SEP-09 | 91988 39,003 57,768 ~20,329
FEB-09 | 72519 5,252,200 4,866,750 385,450
oCcT-09 | 737203 31,038 45971 -16,177
MAR-09 | 63283 4,556,370 3,983,082 573,338
Total | 1,613784 | 684,245 | 1013456 | -356,632 APR-09 | 49.220 3.396.180 3646710 250530
| MAY-09 | 45013 3,240,930 3,954,302 713,462
3.2 HIE 24
< . JUN-09 | 31332 2,287,230 3,165,159 -877,929
Table 62 XA g3} S4AE S AL 499 v €S v
) 5 JuL-09 | 97513 7,898,553 10014585 | -2,116082
Wg Foltt, vl EAL 43 AHALR 23 d=AY 7
_ AUG-09 | 94,049 10,157,292 | 10,398,057 240,765
87E 71F0E 39, Vel HE f7hs AVE AR
< SEP-09 | 91988 8,002,950 9901588 | -1,808638
A ZellAl A5 E Bunker-A9] Wld% 7143 § 7)2H5<t o)
4 NEEE T3 A& OCT-09 | 73203 | 5709830 | 8143102 | -2433272
20074 114955 20093 108714 247097 26142 B4 Total 1,613,784 | 123,609,615 | 183931275 | 60,321,660

At SAHE AMSE 9ol 1236096159, AAEL A}
83 4ol 1839312759 0.2 Vet S4AE S AHE A%
o o 33% ®l-& d7d &I} e Aoz Yepgrh

Fig. 2= 200731149 7¥ 20009109713 47147 99148
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A HIE Azl 85 dY AT 2 A E AHska, ek
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dl, 2008 6958 20083 997X e FAHQ vt
7138 A WE n8ge Gl Aoz I £ &
A Ao 289 B W8-S $4AY0] 76339, Ak
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Fig. 2. The cost of 1IKwh generation.
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Fig. 3. Monthly cost comparison between shore and ship.
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