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ABSTRACT: Under the background of “double carbon”, the
introduction of carbon trading and reactive power
compensation mechanism in the planning of distributed
generation is an important means to realize the low-carbon
and stability of power system. Therefore, a optimal
configuration method of distributed generation considering
carbon trading and reactive power compensation was
proposed. Firstly, the carbon trading mechanism was
introduced to establish the calculation model of carbon
trading cost. Then, a two-tier optimal configuration model of
distributed generation considering carbon trading and reactive
power compensation was established. The upper layer took
the annual comprehensive cost as the optimization objective,
and the decision variables were the location and capacity of
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photovoltaic and gas turbine connected to the distribution
network. The lower layer took the system network loss,
voltage offset and node voltage stability as the optimization
objectives. The decision variables were the location and
capacity of the reactive power compensation capacitor in the
distribution network. Finally, the optimal configuration model
was solved by the improved adaptive genetic algorithm.
Combined with the example of IEEE33 node structure, the
simulation analysis was carried out. The results show that the
model can effectively reduce the loss of network and improve
the stability of system voltage on the basis of ensuring the
economy and environmental protection of the system.

KEY WORDS: carbon trading mechanism; reactive power
compensation; distributed generation; adaptive genetic

algorithm; optimal configuration
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Tab.2 Node voltage stability margin sequence table
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8 31 0.668 82 25 4 0.923 78
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Tab.3 Optimized configuration results under different schemes
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Tab. 4 Final double-layer optimal configuration results

HAY T AR
‘ 12 290 kW
Jefk
28 340 kW
\ 17 80 kW
BRREEHL
31 110 kW
13 170 kV-A
14 70 kV-A
15 70 kV-A
16 110 kV-A
17 130 kV-A
L 18 20kV-A
TR B
19 210kV-A
29 190 kV-A
30 210 kV-A
31 290 kV-A
32 280 kV-A
33 70 kV-A

GRERFRANAE, R 1A SR AR AL AT VR ) A B
PERE 2

O HE— 2 1 B AE BRI L X DG Y [ B
LI AMER B R, WE LT 45007 ZXF &
G5 R R KT H R A R DA BT A AR E
WEBATA: D AR RIGMEZ: 2) KRG
DG#A;: 3) RGIERERLIHMERS: 4 RSt
1% DG AT AME B % . B3, 4 xfLbas R,

XT3, 475 1. 20 A1, DG
AMRGMFEMEIW T : BEHDGIHEN, &
GURT AR KT FUR R R AR A BT
ARG HEMBE R T 31%, U DG KA
ARIFHE RGBT RN,

WXL 3, 4T 2, 3. 4R TR



148 MBS R R M AME R A KRR R

Vol.45 No.1

1.00

0.98 ¢

<
o
=

14 1L /pu
o
Ne)
=

e
o
s}

—e— Ak R
——{UDGEEN
0.90 —e—{ Jesh 4 4%

—e— DG+ HME ‘
0.88

003 6 9 12 15 18 21 24 27 30 33
TG

B3 RN

Fig. 3 Node voltage comparison diagram

R R ]2

200 193 =EARERE 120 &

133 115 &

1.12 b
0.88 1.0 g2

0.64 0.72 0.78 057 E
105 8

’ R XDG?&)\‘W%IJJ%I\%.DGHEIJB%M%
B4 BEmEESRERENLL
Fig. 4 Comparison of voltage offset and stability margin
48T 2. 3R B R EER, Rk
FEATFTIE s T3 R AR R RO R i, T3
R, TTR2EFE. 7R AR m B R SR 4ERRAE
0.972 pu, 775 2 AR H K H0.039 pu, XA
SRBEL T i S BT 5 I TR M R R BT DT %
SN, M H U T DM NG G
T RGE DG J& 15 B 7742 A I 8 B A s Ok T
FasE MR 2B I, QRIE T RGUISAT AR € T
FIEENE, BE T DG AL BC B 5 8 TE DA I
EERE AR
4.3 HEBEESERI
P 5 R I St | 38 A% SR v B A e it A%
SR SR A AR SCIIT 4R XU e A T A 2R I A ox

9.2
FEGE I3 A% 0%
o1 ——— At ) A B AR B
g )
ESD
=
218.8
i
8.7}

8.6
0 20 40 60 80 100 120 140 160 180 200
ES ANV

B5  Sksons L £k

Fig. 5 Comparison curve of algorithm convergence

P2k, ATLLE M, SO S R A Sk
G 1) A% SR AR SR T SR E S bR
33K 2 1T TS B 10 L A SRR T AR S R
7T MR . BRI X BB R AR, R
O SR B SR A O T SR A R R R
fe 1, Wi R AR, IR T
R ARSI B R A SR T
25 RN FRA LA R, TTUE
AL I [ 38 38 A SRR AR 1] L % ARSI
0 PR 5 T 518 S T i 0
5 AT AR
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