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Fig.1 Simplified analysis model for
oilfield distribution network
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Fig.2 Positive sequence fault component equivalent
network when failure occurs at point f,
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Fig.3 Positive sequence fault component equivalent
network when failure occurs at point f,
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Fig.4 Positive sequence fault component equivalent
network when failure occurs at point f,
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Fig.5 Demarcation method of voltage sag
disturbance source
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Fig.6 Positive sequence current fault component
and bus voltage at monitoring points
when failure occurs at point f,
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Table 2 Phase of positive sequence current fault
component at each monitoring point when phase-

to-phase short circuit fault occurs ( fault at
upstream of the monitoring point)

Sy H B ML/ (2 )
/Q M, M, M, M,
0 -13.23 -9.31 -18.86 -12.34
0.5 18.09  22.04 12.46 18.98
1 3538 3929  29.74  36.26
1.5 44.65 48.55  39.02 4552
2 50.14  54.05 4452 51.03

H15€ 2 AT, 24 AR 2 i Y v BEL AR s B, 4%
I A T R IR 0 i A L 22 —90° ~ 90°, i
ARG, RV e P =% S8 I8 i B A 1 20, I
AR IR 3 S 7 A PR

25 EC L AN [l iz 47 07 200 73 507 15 ) &
PERRZ Wi, 85 R Gt as A7 07 SO O /N is 47 07
2, 05 FLAF B o A AH 18] 4 Jrs P R 86 L 8 I P LR
A BRI, % 0 ek A T R R R R 0 A A AR AL
SRR IS 2 AT RS S AR, Ik 3 Fm .

®3 ®NMNETAXTEEN=SLIERF
PR > B AR AL ( M = iR RE )
Table 3 Phase of positive sequence current fault com-

ponent at each monitoring point in minimum operation
mode ( fault at upstream of the monitoring point)

So i L ML/ ()
Q M, M, M, M,
0 -18.77 -14.85 -24.4 -17.89
0.5 282 675 -281 3.6
1 17.93  21.85 1233 18.82
1.5 2775 3770 22,17  28.64
2 3433 3822  28.66  35.19
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Table 4 Positive sequence current fault component pha-

se at each monitoring point under different short cir-
cuit faults ( fault at upstream of the monitoring point)

AL/ (0 )
sl
[ e m m i, i,
R -77.32 -71.01 -86.43 -77.07

WiAH G iR -30.34  -26.39  -31.83 -25.30
P 0.86 478  -4.84  1.65
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Fig.7 Positive sequence current fault component
and bus voltage at monitoring points
when failure occurs at point f,
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Table 5 Phase of positive sequence current fault
component at each monitoring point under phase-
to-phase short circuit fault( fault on the bus)

Sob 9 L FBL/(° )
7 M, M, M, M,
0 1533  -9.31 -18.86 -12.34
0.5 163.1  -29.03 -32.72 -32.06
1 166.5 -21.88 -31.44 -24.91
1.5 169.1 -31.54 -22.36 -15.84
2 169.7 -13.62 228 -16.63
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Table 6 Phase of positive sequence current fault

component at each monitoring point under
minimum operation mode ( fault on the bus)

S H L ML/ ()
/Q M, M, M, M,
0 150.2  -14.85 -24.40 -17.88
0.5 159.4 -32.86 -42.38 -35.95
1 158.4 -37.75 -40.17 -33.63
1.5 159.7 -25.11 -38.68 -32.17
2 161.4  -29.17 -38.71 -32.20
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Table 7 Positive sequence current fault component

phase at each monitoring point under different
short circuit faults ( fault on the bus)

N AL/ (° )
TS 1Y ", ", ", i,
= 158.9 -86.77 -96.26 -96.58
Wi IR 159.9 -36.67 -46.21 -39.70
PR H 160.9 -3.31 -12.81 -6.38
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Fig.8 Positive sequence current fault component
and bus voltage at monitoring points when
failure occurs at point f,
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Table 8 Phase of positive sequence current fault

component at each monitoring point under phase-
to-phase short circuit fault( fault on the feeder)

Sy R B ML/ ()
/Q M, M, M, M,
0 1534  -936 -18.91 1533
0.5 164.9  -29.12 -32.78 165.4
1 170.0  -22.10 -42.84 165.3
1.5 168.3 -13.11 -41.45 168.2
2 168.9 -14.03 2.03  169.2
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Table 9 Phase of positive sequence current fault

component at each monitoring point under mini-
mum operation mode ( fault on the feeder)

o L HBL/(°)
’Q M, M, M, M,
0 150.1 -14.85 -24.41 149.9
0.5 1592 291 -47.12  161.6
1 158.1 12,92 -47.46 161.2
1.5 160.9  27.02 -49.53  160.9
2 161.1  33.16 -53.69 160.9
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Table 10 Positive sequence current fault component

phase at each monitoring point under different
short circuit faults ( fault on the feeder)

AL/ (° )
M, M, M, M,
SHEAER 15111 27.24  22.46
Wik PR 152.06  28.19  23.40  153.11
UM -157.04  79.06  74.30 -155.99
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Fig.9 Phase waveform of bus voltage, positive se-

quence current and positive sequence current
fault component at monitoring points
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Coordinated optimization of distributed power and electric vehicle

charging stations considering uncertain factors
QIAN Zhonghao' , JIANG Zhihui', WU Xi', LUO Lizi*, LI Yigi’, WU Zhi’
(1. State Grid Nantong Power Supply Company of Jiangsu Electric Power Co.,Ltd.,Nantong 226001 , China;
2. School of Electrical Engineering,Southeast University, Nanjing 210096, China)
Abstract ;: With high penetration of distributed generation and electric vehicle loads integrated into distribution systems, the safe
and economic operation of power system has met an enormous challenge. Based on this background, traditional planning model
of distribution system is modified which makes it applicable to the coordinated optimization of distributed generation and electric
vehicle charging stations. With the uncertainties of renewable resources represented by time-sequence multi-state models,
coordinated allocation model aiming at minimizing total network losses of distribution systems is constructed which subsequently
implements an equivalent process on the proposed model through second-order cone relaxation. To verify the effectiveness of
proposed model , IEEE 33-bus distribution system is used as the test system. The results demonstrate that the presented method
can effectively involve the uncertain characteristic of renewable resources in the coordinated planning problem and thereby

meets the practical application requirements.

Keywords : distributed power; electric vehicle charging station; distribution system; coordinated optimization; uncertainties ;

mixed integer second-order cone programming

(48 XA4)

(EEH 122 1)

Demarcating method for voltage sag source of distribution network
SUN Dong', ZHANG Hao>, REN Wei’, ZHANG Zhihua®, HAN Guogiang®, LI Wei'
(1. Technical Testing Center,Shengli Oilfield Company ,SINOPEC , Dongying 257000, China;
2. College of New Energy,China University of Petroleum( East China) , Qingdao 266580, China ;3. Southwest Oil and
Gas Field Branch Chongqing Gas Mining Kaizhou Gas Extraction and Transmission Operation Zone , Chongging 405400,
China;4. Shandong Shengli Tonghai Group Dongying Tianlan Energy Saving Technology Co.,Ltd.,Dongying 257200, China)
Abstract ; Accurately determining the relative position of the voltage sag disturbance source is significant for defining the
responsibilities of both the power supplier and the consumer and the subsequent formulation of governance measures to improve
power quality. Method for demarcating voltage sag disturbance source of distribution network based on phase comparison
principle of positive sequence current fault component is proposed. Positive sequence fault component equivalent networks are
established when different types of fault occur in different locations. Then the correlation between phase distribution of positive
sequence current fault components and fault locations of all incoming and outgoing lines in substation are analyzed. Finally,the
demarcation criterion and action boundary of the method for demarcating voltage sag disturbance source based on phase
comparison principle of positive sequence current fault component are constructed. The method divides the disturbance source of
the voltage sag, and only uses the current measurement information of the incoming and outgoing lines at the station. The
measurement information is easy to obtain and has good engineering application prospect. The effect of voltage sag disturbance
source demarcation is verified by modeling and simulating based on PSCAD when short circuit faults, phase jump and load

disturbance occur.

Keywords : voltage sag; disturbance source demarcation; positive sequence current fault component; phase comparison; po-
wer quality
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