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ABSTRACT: Based on multi-interval information measured
by phasor measurement units (PMU) and supervisory control
and data acquisition (SCADA) system located at both sides of a
single transmission line , five least squares constraints
optimization models for parameter estimation of single
transmission line are built, in which the measurement equations
are composed of following measurements: the active power,
reactive power and votlage amplitude are measured by SCADA
at both sides of transmission line; the phasors of votlage and
current are measured by PMUs; and the phase differences of
voltage and current between both sides of transmission line are
virtually measured by PMUs. The constraint equationa are
composed of upper and lower physical constraints of parameter
variables. The parameter estimation is solved by lsqnonlin
optimization function in Matlab. Based on simulated
measurement information of multi typical transmission lines
the applicable conditions of all built models are simulated.
Simulation results show that the impedance parameters of
transmission line can be effectively estimated by four of the
built models, which contains PMU measurement, under heavier

load and longer length of transmission line.

KEY WORDS: phasor measurement unit (PMU); supervisory
control and data acquisition system (SCADA); parameter

estimation; augmented state estimation
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Tab.1 The per-unit-length parameters of typical line

T ithss IRV r/(Qkm) x/(Q/km)  b/(uS/km)
L1 LGJ-400 220 0.08 0.4 2.8
L2 LGJ-2x400 220 0.04 0.31 3.9
L3  LGJ-4x300 500 0.0387  0.2927 452
L4  LGJ-4x400 500 0.02382  0.2724 488
L5  LGJ-4x500 500 0.0151 0.261 5.16
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Tab.2 Results of parameter estimation of
long line with heavy load

*3 RBEESKEHNSHEMGITSER
Tab.3 Results of parameter estimation of
short line with light load

A S EUEA A 2%
W KEkm HUA KR ,jﬁ(fﬂjbﬂﬁ 3 FLEAHXT R ZE/ %

SR HE S JAEAN IR Z/%

&g KPBE/km  HRVA BT

X B R X B
M1 25.06 11.80 15.01 Ml 58.17 57.93 38.14
M2 4.93 0.33 6.21 M2 32.56 35.66 0.98
Ll 50 450 M3 4.93 0.33 6.21 L1 15 200 M3 55.71 422 0.98
M4 5.47 0.64 323 M4 88.23 11.76 9.05
M5 5.46 0.63 323 M5 54.71 14.43 8.36
M1 16.52 9.63 8.26 M1 77.93 52.08 14.35
M2 2.76 0.48 2.48 M2 62.83 73.79 1.38
L2 70 550 M3 2.77 0.48 248 L2 20 250 M3 43.48 13.69 2.10
M4 6.89 0.65 2.59 M4 65.87 75.13 1.67
M5 7.40 0.44 2.57 M5 68.50 76.23 7.40
M1 16.34 14.41 9.99 Ml 53.03 55.8 6.80
M2 6.61 0.78 133 M2 36.06 7.25 2.39
L3 82 775 M3 6.23 0.74 133 L3 35 45 M3 23.15 10.74 2.39
M4 7.87 0.79 1.77 M4 25.29 62.34 1.34
M5 7.77 0.88 1.77 M5 31.63 63.59 0.47
Ml 11.83 15.44 22.15 Ml 63.84 54.08 8.04
M2 5.04 0.24 1.71 M2 61.55 7291 2.37
L4 102 1055 M3 5.04 0.24 171 L4 40 475 M3 67.20 65.74 2.26
M4 4.40 0.47 2.73 M4 49.50 70.61 0.55
M5 435 0.43 2.72 M5 56.87 71.88 0.85
M1 18.31 15.33 14.69 Ml 72.89 62.12 7.08
M2 9.43 0.75 1.20 M2 41.37 64.40 2.01
L5 130 1280 M3 9.44 0.75 1.20 L5 45 500 M3 62.88 70.86 2.39
M4 5.88 0.24 1.14 M4 57.21 51.55 1.82
M5 6.07 0.15 1.14 M5 56.77 71.77 2.63
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