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SCSIS collaborative multi-IEB scheduling for a low carbon economy
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(1. State Grid Anhui Electric Power Research Institute, Hefei 230601, China; 2. Anhui Province Key Laboratory of
Renewable Energy Utilization and Energy Saving, Hefei University of Technology, Hefei 230009, China)

Abstract: The combination of a storage-charging-swapping integrated station (SCSIS) and integrated energy buildings
(IEB) will be one of the important forms of multi-energy buildings in the future. This paper proposes a low-carbon economic
scheduling method of SCSIS cooperating with multiple IEBs. First, a power sharing cooperative operation architecture
composed of SCSIS and multiple IEBs is constructed. Secondly, based on the ladder carbon trading mechanism, a
multi-agent cooperative low-carbon economic scheduling model is established in power sharing mode. Then, to maximize
the interests of the main body, and based on Nash negotiation theory, the alternating direction method of multipliers
(ADMM) is used to determine the power sharing price. Finally, the feasibility and effectiveness of the proposed
scheduling model are explored through examples. The results show that the system can effectively reduce carbon emission
while ensuring economy by introducing the power sharing and the ladder-type carbon trading mechanism, and prove that
the ADMM has a good convergence for the determination of the power sharing price.
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Fig. 1 Collaborative operation framework based on power sharing
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Table 1 Scheduling cost
JG
Yt EEIN T RE A BYERA %N LA ST SCSIS %51 s Mt
IEBI 40 130.17 658.62 — - — 40 788.79
1 IEB2 32218.15 523.26 — - — 3274141
SCSIS 6629.59 2716.19 — — 12 957.50 -3611.73
IEBI 40 907.54 658.27 — ~1005.48 - 40 560.33
2 IEB2 32438.19 494.22 — -419.48 - 32512.93
SCSIS 7024.81 658.27 — 1434.22 12 957.50 -3840.20
IEBI 41 028.63 600.18 6139.59 — — 47 768.40
3 IEB2 3231939 504.08 6460.48 — — 39 283.95
SCSIS 6624.92 2721.06 1519.46 — 12 957.50 -2092.06
IEBI 40 472.57 602.37 6290.69 -336.26 — 47 029.37
4 IEB2 34 639.78 419.43 4178.78 -693.09 — 38 544.90
SCSIS 2203.95 602.37 6290.69 1029.55 12 957.50 -2830.94
w2 BREMER 1 553 FHAEANE BRI EZRAREL T,
Table 2 Carbon emission results W Ee 3 2 B ML A B AS 5 AL 0 Bk HE R PETE N
it ERCS Bl ith 10.45%; Xty 2 55 4 A & i Rg L=
IEBI 59.85 BARE T, 5 4 RABERIERAS Z L Bk
! IEB2 51.34 124.00 HEBCE PR 20.33%.
SCSIS 1281 R R AT, R BB AL 2 WL L
IEBI 5924 FH e R ) P SR B R
’ B2 617 o R P2 A OB s SRR LA AR S r
e s RS LR FRER 2253 1 DL 360 2
3 - o4 11104 S SEIRIE LT, SCILA SRR IR . Fiph Y
o o A SRR 0 AR STt SCSIS. TEB (1AL
. e &, (ARG TR I, RAESEE R
4 1EB2 33.95 95.61 Bfl\ﬁi”@%i%m?ﬁﬂE‘J%é\ﬁfifﬂ*ﬁ%/ﬁﬁlﬁﬁﬁﬁ
SCSIS 11.83 P 2 18] 351l o

3) Xtz 1 55t 3 58], A TR T
SIBATRR T, R MRS B R AZ S AL TEB pliAS
SN E, TEBL AT 17.11%, 1EB2 A
BT 19.18%, SCSIS Y25 FEA% T 42.08%.

4) Xt 2 55t 4 58], ST TH
et IB TN, BB AL IRAS Z HLH Y 1EB
A AN A =, TEBL AN T 15.95%, IEB2
AN T 18.55%, SCSIS Y25 F&1% T 26.28%.

YRS FT, 5 e H e A ORI i 2
TRAZ Gy WL BAHE RS 520

1) HL L R A B R b3 1
535 2 B HEEARLEWHAL 5 RSB, 5 2
K H L RE S =AU IR HE R PR IRE A 3.23%; XT L
W 3 55 4 (FHTESEIRAL S KB E T,
5t 4 KA R LR A e HE SR PR IE R 13.90%

2) B BE BB ZE Gy AL B HE TSR . X b3

6.3 ERBEIER

AR ADMM R fi# SCSIS il 1EB 1 )
FLRE L A L (), DA 4 ), )
P2 RALIEAR S S I 50 WL I 4.

%104 x104
4.705 3.86 2800
4.700 —eo— [EBI 3.84 2900
—e— IEB2 ’
4.695 —e— SCSIS 3000
2 32 B ]
> Z
§ 4.690 X {3100 =
2 3.80 # g
E 4685 E {3200 o
8 378 & 3
4.680 = 13300 @
4.675 3.76 3400
4.670 374
0 5 10 15 20 25 30 3300

IEARUCH

4 Fo)8R P2 WénsE R

Fig. 4 Convergence results of sub-problem P2
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Fig. 5 Electrical scheduling results of IEB1
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Fig. 6 Heat scheduling results of IEB1
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o, EVBFL SIS BEE N 10 T/, AT E
4 0.8 Ju/kWh, FHLHMA EIEE N 50 kWh, 1]
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BN 1 J0/kWho RR & 25 H B A6 5 ELAN A%
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Table 3 Battery scheduling result

B
Wz AH b FEdEi ol BEFEK
01:00 30 0 20 0 5
02:00 10 12 25 0 3
03:00 13 9 25 0 3
04:00 14 29 2 0 5
05:00 0 23 21 0 6
06:00 0 15 25 0 10
07:00 0 19 16 0 15
08:00 0 12 25 0 13
09:00 3 12 25 0 10
10:00 0 21 23 0 6
11:00 0 26 19 0 5
12:00 2 34 9 0 5
13:00 7 22 3 10 8
14:00 4 19 11 10 6
15:00 6 14 25 0 5
16:00 0 11 25 0 14
17:00 0 5 25 0 20
18:00 9 1 25 0 15
19:00 10 5 25 0 10
20:00 19 10 15 0 6
21:00 25 16 1 0 8
22:00 28 7 5 0 10
23:00 18 25 0 7
24:00 25 0 20 0 5
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Fig. 8 Result of power sharing
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Fig. 9 Results of electricity price negotiations
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