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Planning method of power sources and coupling points based on
autonomous web-of-cell mode
ZHAO Pengzhen',XU Qian’,XIE Ning', WANG Chengmin', WANG Lei*,ZOU Bo’
(1. School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;

2. Economic Research Institute of State Grid Zhejiang Electric Power Co.,Ltd., Hangzhou 310008, China)
Abstract: Aiming at the limitations of traditional power grid modes,the AWoC (Autonomous Web-of-Cell) is
proposed , and its mode and basic planning method are introduced. The planning of power sources and
coupling points is mathematically modeled and an evaluation method of planning scheme is established.
The example simulation with the actual load situation of an area is carried out,and the results show that
multi-cell partition of AWoC has advantages in reliability and economy,and AWoC provides a new effec-
tive attempt for connecting high permeability renewable energy generation and energy storage to power grid.
Key words: AWoC; coupling point; power grid planning; power source location and capacity determination;

penetration rate ;renewable energy generation
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Influence of commutation failure of HVDC transmission on

synchronous condenser with static eccentric failure
MA Minghan, HE Pengkang,Ll Yonggang,JIANG Meng, WU Yucai
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Baoding 071003, China)

Abstract: To study the influence of commutation failure of HVDC inverters on SC(Synchronous Condenser)
with static eccentric failure,firstly a TTS-300-2 dual internal water-cooled SC is used as the research object,
the field-circuit-network coupling model of HVDC transmission with SC is constructed based on Simulink+
Maxwell / Simplorer, and the air-gap magnetic flux field of SC with different static eccentricity is obtained
by co-simulation. Secondly,the influence of commutation failure on the air-gap magnetic flux density of the
SC with different static eccentricity is analyzed,and the Maxwell stress tensor method is used to calculate
the unbalanced magnetic tension of the rotor before and after the commutation failure. Finally,the nonlinear
Newmark implicit integration method is adopted to calculate the influence of the commutation failure on the
rotor vibration of SC with different static eccentricity. The results show that the commutation failure increases
the air-gap magnetic flux field of SC with static eccentric failure, and the magnetic tension and vibration
amplitude of rotor increase significantly. The influence of commutation failure increases with the increase
of static eccentricity. The analysis of the influence of the commutation failure on SC with static eccentric
failure has certain reference value for explaining the abnormal vibration of SC and diagnosing the static
eccentric failure.

Key words: HVDC transmission; synchronous condenser; commutation failure; finite element analysis; static

eccentric failure;unbalanced magnetic tension
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Table Al Representative planning schemes

e FHE1L T%2 F%ES3 HE4 JES5
;835 3 2 3 2 2
k-2 ker 0.400 0 0.400 0 0.4000 0.400 0 0.400 0
%+ ks 0.2000 0.2000 0.2000 0.200 0 0.200 0
% kwr 0.3036 0.1058 0.808 5 0.653 4 0.1883
* kpy 0.524 4 0.3085 0.7936 0.1503 0.6158
ke 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0
#* Poy /KW 3.67x10° 4.32%10° 5.56%10° 2.10x10° 8.62x10°
PN Py /KW 2.13x%10° 1.48X10° 5.66x10° 9.15X10° 2.64x10°
i Pgr/kW 1.820X 10° 1.820X 10° 1.279 X 10° 1.275X 10° 1.274X 10°
B8 Pys /KW 1.000x 10° 1.400% 10° 1.000% 10° 1.400x 10° 1.400x 10°
Cgs/ (KWe<h) 2.500x 10° 3.500x10° 2.500% 10° 3.500x 10° 3.500x 10°
% ColMZot 166.46 193.56 190.92 228.91 211.90
b EscMZT 161.34 187.06 187.81 225.07 207.08
AJ BIBERI% 241499 24.164 7 46.727 4 46.883 7 46.908 0
E Rys/% 99.967 2 99.960 4 98.748 5 97.164 3 96.560 2
24 WE] TET Ti%8 EL) J% 10
v bl i 3 3 3 3 3
% kgr 0.606 1 0.6025 0.6000 0.400 0 0.400 0
P ks 0.4119 0.3937 0.4000 0.200 0 0.200 0
% kwr 0.4000 0.8000 0.9870 0.800 0 0.800 0
* kpy 0.4000 0.8000 0.995 2 0.800 0 0.800 0
ke 1.000 0 1.000 0 1.000 0 1.000 0 2.0000
E-3 Poy KW 2.80%X10° 5.60 % 10° 6.97 X 10° 5.60 X 10° 5.60 X 10°
P Py /KW 2.80%10° 5.60 X 10° 6.91X10° 5.60 X 10° 5.60 X 10°
it Pgr/kW 1.840x10° 1.446 X 10° 1.440% 10° 1.280x10° 1.280x10°
k=4 Pys /KW 1.000x 10° 1.000% 10° 1.000% 10° 1.000x 10° 1.000x 10°
Ces/ (KW<h) 2.500 X 10° 2.500% 10° 2.500% 10° 2.500%X 10° 5.000 %X 10°
% Colfz it 167.68 195.69 214.43 190.73 262.63
s Esc/Z7t 162.60 192.34 211.68 187.60 256.34
) BIEHIY% 23.3333 43648 1 49.072 4 46.666 7 46.666 7

£ Ryps/% 99.970 8 99.559 6 99.998 0 98.739 2 98.758 7
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