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Study on the configuration of port microgrids under
government hybrid incentives
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Abstract: In the context of carbon emission reduction, this study constructs a bi — level planning model for port microgrid
investment and deployment, with the government as the upper — level decision — maker and the port area as the lower — level
follower. The model incorporates the interests of the port area, including berthed vessels, and aims to maximize
environmental benefits while minimizing the total cost of the port area over the planning period. Using the Column and
Constraint Generation ( CCG) algorithm, the optimal investment and operation strategy for the port area during the planning
horizon is derived. The study analyzes the deployment of the port microgrid system under varying incentive budgets and
evaluates the resulting environmental benefits, comparing the effectiveness of different incentive strategies. The results
demonstrate that a hybrid incentive strategy can significantly enhance investment motivation in port microgrid systems,
thereby effectively fostering innovation in the energy structure of the port region and accelerating the emission reduction
process.
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Fig. 1  Structural diagram of the port-shore power-ships
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Fig.2 Structure of the bi-level planning problem
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4 18 000 70 1 080
5 13 500 35 870
6 13 500 35 870
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Tab.6 Non-dispatchable generation unit attributes
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Tab.7 Microgrid power generation B IR
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Fig.4 Environmental benefits and auxiliary engine

power generation under different budgets
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Tab.8 Microgrid investments
U AL D-DGs N-DGs

P W/ T8 ¥/ G B/ 6
63 3 0
{18 105 3 0
147 3 1
210 4 1
H 252 4 1
294 5 1
336 5 2
= 378 5 2
420 5 2

T D A % BE 5 1Y A 0 S 391 P 94 IXC ) HE i
o [ IR B g I L DO 380 114 0 28 A FL 3 ) e
FA5 IR B
4.2 =BG

T SR AS SCAR Y ) XUZ LAY, A 21 A
WA X 85T 512 5 MR, I 20 M 1 sl R n
AT RE MR 5% T Sh Pk AL AT S BURF PR B3l i
TEAT T A PR T Ik S5 EE , Xof 48 9 30 2 s 11 ol
FEL O 2R G0 2 S AT Tl R O A D HE T AR X
JEATT A AT — R . RIS A -
B

FW 1 AT BB TR 5 Il SR W, s DR 25
5 LA AN B BT AR 28 o R ) X BE R R e s AT 1
L3 G801 2 2 FEBURTHR 3 IR SR, o X (S22 e H
s X BEIR R G AT 1H 00 ; 20 3 5 IR BUMIR 5
SR, 8 R I R G Y X RE IR R Seas AT
DU Z 01 4 5001 5 73] DA A7 RE ANt M1 i 4 S s
TR R R S X REIR R S 1T O

Fp L b i Tk Z RGO AU H 20, X



GERINE , 45 < BN IR AN T B8 11 fR0 L o P 5 ) R 5 111

RALGEVHE B 25 B AR B HE 1, 7670 AR 76 9 0] 10
PN H BT T e HE R Ok 45. 22 J7mi, [, i
RACAS L, 7RV M AR A 250K R AIL v R 6 2
S oK, BIHILAY A L AR RV P9 e A
k1 49 034 J7 G,

S 2 vh UM SER R A R R e O T
5 XA FELER B W 0 I, ZE TR AR AT DA %
R E A SRR oK. @A, %
X AEFRI I P 375 2 830 J7 ICis B al .
AT A T2 v A L, PR AN AT DA SR AT R L iE
ARG LS /D Bl HE A T, W DCRUSAS Oy 37 119
JIo0, 58 as R 1 464 T30,

S0 3 v, B IEBUMIR G RIS IR DL, WS
DX AR TE B . R P AR 3RS 2 130 7ot
EE RN LA K 2 890 7 I B ICHE M il W IX 5
BAS R 27 620 T3, iRk ss 3 615 J1 Tt

S 4 v AU R BUM AN GO T , W X4 5%
B M . TERLRNH N I RAS 2 017 J7oTiz B 4E
PN, TCIRHER il , W X B A 31 124 TG, ¥R
Besiias i 3 502 Ji ot

Z) 5 v A SEAETTR IS O, s XA
FRER N . TERLH N k45 1 209 J7 i HER
Jilh, Jeiz E A RN 3R X R AR A 40 103 T3 06, BR
Bsizs k1 620 Fi 7T,

W R ZE 1 Hp s DX B AR | B HE R DA R B
IR S AT B, W3 9 i iR 9 n] 7%,
20123 .4 F S HRETE— @ FREE B/ DX S HE
i I NL S 2 E TR BUBOE 11 A I ES
B 3 AT AT, o] LS UE S 11 fH ) 2R e 4% W s
AR, Z01 3 BB 7 28 B BRI T LRl Iy
5 DX 1) BRI FR B AS  [R] B  IEROF REA8 4R A5 45 v
RS o TEZE B 2 th, i T 5 L Ak H 58 ARG
T A, A A e HE SR 2 BRI T BUR B
KIS . ML T ARSI 3 rp A Tl Y
WA IR B AL &, (BEUR X N-DGs B4 42
BT —E BRI . BE AN, D-DGs i £ 1) % LAY
A FN AR IR A AR T 3 L X 8 5% g AR, T N-
DGs P52 A F BUAS T HERC & i etk
W, 22061 3 AE RN 9T PR 1 S HE AR S B AR IR T
Z 2, HEURF AR s AR 2 T W2 48T

TEZM] 4 R 5 b, AT 1407 JE AN
BT ) B A B0, 3 B A B 4 SRR
TIRA MR A Sk, SR E 1 M E, X HiRh
YL — ALl A W A AR AT s DX A N o8 UM R A0 £
T3 T3 JR L — 2 (R8O, (H 4N 4 2% BETR 5 SUh

R =BIXTLE
Tab.9 Casecomparison
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