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Abstract; With the increasing application of combined cooling heating and power (CCHP) systems, distributed gener-
ations and hybrid storage in integrated energy systems (IESs) , the development of cooperative optimal scheduling strat-
egies has become key to further improving energy efficiency and reducing emissions. This paper constructs a park-level
self-contained energy system with energy self-containment features based on the principles of multi-energy complemen-
tarity, multi-source supply and polymorphic energy coupling. For the above system, a multiple objective optimization
model incorporating economic, low-carbon and self-contained is established, considering operating costs, process emis-
sions and external energy. Then, a PCOD optimization method, including problem equivalence, variable constraint
mapping, objective normalization and vector decision, is proposed to bridge the original problem model with the intelli-
gent algorithm. The experimental results show that, compared with classical scheduling strategies and standard heuris-
tics algorithms, the proposed method effectively reduces operating costs, carbon emissions and external energy con-
sumption by up to 12.24%, 13. 48% and 32. 18%, respectively, while ensuring real-time multi-energy flow balance.
It comprehensively achieves the optimal operational benefits in the economic, low-carbon and self-contained dimensions
for the park-level self-contained energy system.
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Fig.4 Prediction results of PV and loads
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&4 MOP Hik C HEFESIR (7R 3)
Tab. 4 C-index matric of MOP algorithms under case 3

C MOPSO MOGWO NSGA-II
MOPSO 1.711 1 1
MOGWO 0. 053 -0.331 0.617
NSGA-II 0.237 0 -1.380

4.2 EBIERSH

BIXTRTAR =375 N ESC =S4k B2 AR S
FIARRILAL 5 ik 5 22 3L Y DL E #4 (following the
electrical loads, FEL) FlLL# g B (following the
thermal loads, FTL) 50 gefrxt b, [AIF, 76 4%
Vs B Rl = 44 YL SR A, X g D3R 1) g 4300
[0.9,0.1,0.1].[0.1,0.9,0.1]F1[0.1,0.9,
0.9],

D51

TR R, — H B 7 P s AR, L i
7 F 11,00 AR 8.5 MW, T 1.00 ik FI 44
4.5 MW ,JF-7£ 10:00,17:00 F121:00 B = K 5§
Wit FACE fr e R I 00 50 3 v ol S R E Y
A 50F 9:00 H15.00 AFNEEMAE, 1M
i faf— H WEhE/N, 298 0.5 MW ZE4 . Pareto Aif

ISR 64 4>, W A2, HET A BHE
SR VAR 3 5 10017 5o ~10.41
JG,75.29~79. 92 Mifi 98. 37% ~ 100. 28% ,

K5 (a) A FEL,FTL 1 PCOD % W% T Ay
CCHP 217 RA . T 400 4% 5t T S8 B L 1 fif
it CCHP %8 HL i3 7, Atk FEL 5K B% T~ CCHP
JUF- 20 Bl Yy s 47, I far U AE 7.00-9.
00 H B PR 3 v A Fl B (AEATL 4 1) 5 AL AT %
R FTL SRR CCHP Ay B T 4E 5 Bl 44 £
far I S AS Ak o T AR SC T 4 T 32k WA 8] F 6 P
H iz, CCHP ia 17 TAE & 0T 53 B B,
Bl 1.00-13.00 BB NFEEFE 8 MW Z£47,14.00
-24.00 FFBCNEEARTRETE 5.5 MW L, 456
K A3 T] %1, PCOD S0 T RSB 7E 700 B
B Dy 3as A7 LA R IO far v 06 R ERE S A0 fig
W3 FnRE , HoAR B B K T 20z 17, A FH I i
REdE TR T, IR B, AT R R R A Y
FEER Tt B2, A HMEEA T
B, A R T AN BB N, R T A A B
TR R G

1 [—0OPCD - - =FEL -=--FTL T [—O0PCD - - -FEL -FTI] 1 [—O0PCD - - =FEL -FTL|
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Fig.5 Operation schemes of CCHP

2) 52

551 ML, %5 2 i3y 7 I s
N, PR S BURR DL AR b A T ¥4 17 4 1 B0 4 R
ZIGE T AT . Pareto BIUSREIIZ T Wk
FIE ¥ I F 5> %) 4 9.48 J3JC ~9.58 Jiot,
62. 87 ~63. 20 i, 100. 63% ~ 100. 72% ,
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17 BFBER IR e, Horp, 12 BFBOGIR ik
[F] e B S fup a2, BT AR AT B BB A% . 7 A0 17 B
B4 0 i e B AR S 0, SR T AR AN
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3) Gt 3
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0.9]) % WS N CCHP iE 1715 MY, 454
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TR 5, 45 <1 1) bl X [ 9 fiE

ARG ER A IR BT 9

LA, IR I S AR /N, B RS s A 8k
FarE . A RE A R AT — A R 0 4 i i R
PEIA, I HL A BB R 6 R B = 5 H R AT,
FEL 9 -5 80 4 KT A B B3 RE A 7= ok 7, 3 1l
KERERIRTY,

4) LB 5T HT

5 NI T RS ECS HER{H, 7T AE HTE
HIR =5t T T vk S5 FTL A LE, T DAl 28
B AT 2y i 2212, 24% , B HE & D B &
13. 48% , AN 3L 25 R /L 4. 08% ~ 5. 56% , 1Mi 5
FEL SRWEAH L, i T FEL 5850 FIFH T CCHP , i 15
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P FEL SEmg ml ff [ 15 298> 9. 22% ~ 32. 18%,
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Tab. 5 Objectives comparison of strategies
< MOPSO MOGWO NSGA-II PCOD PCOD PCOD
ECS FEL FIL 10.5,0.3,0.2770.5,0.3,0.21[0.5,0.3,0.21[0.9,0.1,0. 1][0.1,0.9,0. 1] [0.1,0.9,0.9]

LY (L) 10.70 11. 60 10. 33 10. 36 10. 39 10. 29 10. 19 10. 18

Y1 BHE(M)  60. 81 88. 47 76. 01 78. 84 77.19 76. 54 71.57 76.93
HiG (%) 116.90  103.67 99.03 98.08 98.78 98. 62 98.77 99.03

LV () 9.84 9.58 9.59 10. 02 9.94 9.58 9.50 9.48
Y2 meHE(M)  51.59 68. 12 63. 46 68.72 67. 12 62.90 62.92 63.13
B (%) 109.92  104.78 100. 79 100. 69 101. 19 100. 64 100. 65 100. 70

ZP (L) 8.04 8.68 7.96 8.05 8.08 7.96 7.94 7.79

Yise 3 weHE(mE)  30.41 73.31 64. 89 68. 00 69. 29 66. 62 70.23 67. 44
Hif(%) 129.96  103.34 98. 00 97.20 98.58 97. 84 97.78 98.03
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