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Fig.1 Relationship between optimization model and

shore-side power characteristics of rivers,lakes and oceans
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Fig.2 Relationship between shore-side electricity price and
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benefit of each party when government subsidy rate is 30%
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Table 4 Comparison of fixed investment,annual benefit and static payback period of shore-side power
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Table 5 Comparison of environmental benefits among river shore-side power,lake shore-side power and ocean shore-side power
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Cost-benefit optimization analysis of participants in shore-side power construction and
operation and characteristic comparison among river,lake and ocean shore-side power
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(1. State Grid Wuxi Power Supply Company, Wuxi 214000, China;
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Abstract : The gargantuan energy consumption and air pollution,caused by the power generation of auxiliary engine
when the ships are docked in the port,have made the energy conservation and emission reduction of coastal ports in-
creasingly urgent,which can be solved well by using the shore-side power for energy replacement. Based on the large
quantity of collected data,the shore-side power system is studied from the economic point of view. The construction,
reconstruction and operation cost of the whole shore-side power system are analyzed and their corresponding mathe-
matical models are established. The cost-benefits of grid companies, ports, ships and the government after using the
shore-side power are analyzed and the optimal shore-side electricity price is calculated to make the profit of four par-
ticipants or three of them maximum. The relationships between the profit of each parti-cipant and the government
subsidy rate ,the shore-side power utilization time and the optimal shore-side electricity price are analyzed based on
the established models. The characteristics of river,lake and ocean shore-side power are compared from the perspec-
tives of the optimal shore-side electricity price,the investment of shore-side power system,the annual profit of each
participant , the investment recovery period and the environmental benefit. The relationship between the cost and be-
nefit of each participant in the construction and operation of shore-side power is clarified , which can provide a refe-

rence for the government, grid companies, ports and ships to promote the shore-side power.

Key words : shore-side power ; optimization ; cost-benefit analysis ; pollutant emission ;models
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Table Al Berth condition of main docks in Port of Los Angeles

EEESl AL RERKIm RIROKE/m
BULK GENERAL CARGO (i, #7?) 15 3590 137
CONTAINER (#E%48) 36 5612 137
OIL QUAY Giifigsk) 14 3484 15.2
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Table A2 Shore-side power used by ships docked in three main docks of Port of Los Angeles
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Table A3 Berth conditions of Companies in Nantong port
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Table A4 The use of the shore power of the bulk cargo ships in Nantong port
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J.BETTER 7000 275 0.8 100
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Table A5 The use of shore power for container ships in Nantong port
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Yl 7 250 35052 0.2 400
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Table A6 Berth utilization rate of Nantong port

AH] AL 2 AH] TAAL R 2
B R AT 0.69 IS A 0.61
YL 55 A 0.57 IR IS F 0.94

WRAE 2015 IR MANECE, H4 IR R — SRR S i AN [ Sk 10 452 5 M A0 KR R 22 20 DL L s AR A5
BRI AEDL, AR B AL 2015 FEEIAE LT PR . AR DTSR Lk R T
B A A AN S A A], BB RAS SRe B RN 55 7], SRR o w3 10 2 ol v 11 R AR A
SrnEle X5 ANy o] 2015 SEEEHAGAN SRS DLIIR AT B,

® A7 EREOSFABSELAT 2015 FRAMMBEIREG TR
Table A7 Statistics on berthing ship data of some port companies of Nantong port group in 2015
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Table A8 Classification of inland waterway
and ship tonnage
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Table B1 Parameters for reconstruction and expansion of 35kV substations
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Table B2 Parameters for reconstruction and expansion of 10kV substations
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Table B3 Parameters for reconstruction and expansion of Substation 5
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Table B4 Reconstruction costs of shore power system
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Table C1 Marginal Price and benefits of four parties under differnet government subsidy rates

b6 o et FETO 5 P FEL O Mo 2t VLTI
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(B1=52) [75 (KW h)1] Tt Mamlioe  WJikaE DR DUORGE BOREE DRGSR
IO IO IO IO IO K

0 0.6601 48.892 135.408 1.647 2.312 0.9869 1.6519 319.0803 638.2803
0.05 0.6601 43.486 135.408 1.646 2.316 0.9859 1.6559 321.8319 643.4319
0.10 0.6601 38.080 135.408 1.645 2.321 0.9849 1.6609 324.5835 649.0635
0.15 0.6601 32,674 135.408 1.644 2.325 0.9839 1.6649 327.3351 654.2151
0.20 0.6601 27.268 135.408 1.643 2.330 0.9829 1.6699 330.0867 659.8467
0.25 0.6601 21.862 135.408 1.641 2.334 0.9809 1.6739 332.3582 664.9982
0.30 0.6601 16.455 135.408 1.640 2.339 0.9799 1.6789 335.1098 670.6298




	201809025.pdf
	9-25

