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Harmonic State Estimation in Power System
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Electrical Power System Research., Dong-a University

Abstract - Electrical power system has very
complexity problem that it is plan measurement
system to achieve Harmonic State Estimation
(HSE)." This
discord of necessary accuracy, certainty of

complexity problem depends on

noise that exist in data communication damage
adaptability of
modification and minimum of expense size of

and converter, network
system, estimated monitering. Also, quantity of
available measurement equipment for harmonic
limited.
systematic method that choose measurement

measurement has been Therefore,
location for harmonic state estimation.

This paper is that see proposed HSE that use
Observability Analysis(0A) for harmonic state
estimation of electrical power system, OA
depends on measurement number, measur;ement
location and measurement form here, it is
analysis method that depend on network form and
admittance of the system,

0A used achieve harmonic state estimation
that it is Applied to New Zealand electrical
power system to prove validity of HSE algorithm
that propose, This study result about harmonic
state estimation of electrical power system
displayed very economical and effective method
by OA.
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Read system data and form
connaction matrices. nodal
admittance matrix...etc

< =

Add a row to measurement
matrix for every Current
measurement

= —

Partition measurement matrix
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Eliminate measured voltages
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problem Z'I hll th x,

= >

Solve using SVO

< =

Calculate the branch
currents, shunt currents and
busbar current injections

= =

Analysis the null space
vectors 1o determine the
observability of the system
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Actual Estimated

Bus Error
Ma Ma
Voltage g Angle g Angle

(P.U.) | (Deg) (P.U) (Deg.)
1 Bus |0.0050{ 27.1910 | 0.0050 | 27.1661 | 0.05
2 Bus |0.0050] 27.1412 | 0.0050 | 27.1661 | 0.05
3 Bus |0.0050 ] 26.1934 | 0.0050 | 26.1934 { 0.00
4 Bus [0.0050 | 26.8744 | 0.0050 | 26.8744 | 0.00
5 Bus | 0.0050 | 28.0049 | 0.0050 | 28.0049 | 0.00
6 Bus |0.0050} 27.5383 | 0.0050 | 27.5383 | 0.00
7 Bus |0.0050! 26.8744 | 0.0050 | 26.8744 | 0.00
8 Bus {0.0050 | 27.2322 | 0.0050 | 27.2322 | 0.00
9 Bus |0.0050] 27.3778 | 0.0050 | 27.3778 | 0.00

Actual Estimated

Injection Error
Mag Angle Mag Angle (%)

P.U) | (Deg) (P.U) (Deg.)
1 Bus | 0.0000| 0.0000 | 00003 |-126.2948 |99.9900
2 Bus |0.0000| 0.0000 | 00003 | 537574 [99.9900
3 Bus | 0.0000 | 0.0000 | 0.0000 | 0.0000 |0.0000
4 Bus |0.0000] 0.0000 | 0.0000 | 0.0000 [0.0000
5 Bus | 0.0090 | 25.0000 | 0.0090 | 25.0002 |0.0004
6 Bus |0.0050 | 10.0000 | 0.0050 | 10.0000 [0.0017
7 Bus |0.0000| 0.0000 | 0.0000 | 0.0000 [0.0000
8 Bus |0.0000{ 0.0000 | 00000 [ 0.0000 [0.0000
9 Bus {0.0000| 0.0000 | 0.0000 | 0.0000 |0.0000

Current

2 A 9 AR(dE I HEHE EYRY SW)

Actual Estimated

Bus Error
Voltage Mag Angle Mag Angle (%)

(P.U) | (Deg) (P.U) (Deg.)
1 Bus | 0.0050 | 27.1910 | 0.0050 27.1910 | 0.00
2 Bus { 0.0050 | 27.1412 0.0050 27.1412 | 0.00
3 Bus | 0.0050 | 26.1934 0.0050 26.1934 | 0.00
4 Bus | 0.0050{ 26.8744 0.0050 26.8744 | 0.00
5 Bus |{0.0050 | 28.0049 | 0.0050 28.0049 | 0.00
6 Bus | 0.0050 | 27.5383 0.0050 27.5383 | 0.00
7 Bus | 0.0050{ 26.8744 0.0050 26.8744 | 0.00
8 Bus | 0.0050 | 27.2322 0.0050 27.2322 | 0.00
9 Bus | 0.0050 ) 27.3778 | 0.0050 27.3778 | 0.00

Actual Estimated

Injection Error
Current Mag Angle Mag Angle (%)

(P.U) | (Deg) (P.U) (Deg.)
1 Bus | 0.0000 | 0.0000 0.0000 0.0000 |0.0000
2 Bus | 0.0000 | 0.0000 0.0000 0.0000 [0.0000
3 Bus | 0.0000 { 0.0000 0.0000 0.0000 ]0.0000
4 Bus | 0.0000 | 0.0000 0.0000 0.0000 [0.0000
5 Bus | 0.0090 | 25.0000 | 0.0090 25.0002 ]0.0004
6 Bus ;0.0050 [ 10.0000 | 0.0050 10.0000 [0.0017
7 Bus | 0.0000 | 0.0000 0.0000 0.0000 }0.0000
8 Bus | 0.0000| 0.0000 0.0000 0.0000 10.0000
9 Bus | 0.0000 | 0.0000 0.0000 0.0000 [0.0000
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Actual Estimated
Bus Error

Voltage Mag Angle Mag Angle (%)

(P.U) | (Deg.) (P.U) (Deg.)

1 Bus |0.0050] 27.1910 0.0050 27.1910 | 0.00
2 Bus [0.0050} 27.1412 0.0050 27.1412 { 0.00
3 Bus |0.0050| 26.1934 0.0050 26.1934 | 0.00
4 Bus [0.0050| 26.8744 0.0050 26.8744 | 0.00
5 Bus }0.0050| 28.0049 0.0050 28.0049 | 0.00
6 Bus 10.0050) 27.5383 0.0050 27.5383 { 0.00
7 Bus (0.0050| 26.8744 0.0050 26.8744 | 0.00
8 Bus ]0.0050| 27.2322 0.0050 27.2322 | 0.00
9 Bus [0.0050} 27.3778 0.0050 27.3778 | 0.00

Actual Estimated

Injection | e - Error
Current Mag Angle Mag Angle (%)

(P.U)| (Deg) (P.U) (Deg.)
1 Bus }0.0000{ 0.0000 0.0000 | 0.0000 10.0000
2 Bus [0.0000} 0.0000 0.0000 0.0000 ]0.0000
3 Bus |0.0000| 0.0000 0.0000 0.0000 [0.0000
4 Bus {j0.0000{ 0.0000 0.0000 0.0000 {0.0000
5 Bus [0.0090| 25.0000 0.0090 25.0002 {0.0004
6 Bus [0.0050( 10.0000 0.0050 9.9998 [0.0003
7 Bus (0.0000{ 0.0000 0.0000 0.0000 [0.0000
8 Bus {0.0000| 0.0000 0.0000 0.0000 |0.0000
9 Bus (0.0000{ 0.0000 0.0000 0.0000 [0.0000
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