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Background: Compensation Theory
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Step 1: Extract Differential Synchrophasors
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Step 2: Forward Nodal Voltage Calculation
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Step 4: Event Location Identification
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Feeder with Laterals
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Simulation Results

(a) Event at Bus 24; (b) Event at Bus 36; (c) Event at Bus 9

31 2 4 5

22 30
31

32

33

34

35
36

37 38 39

41

40

42

43
44

6 7 8 9

10
11

12 13

14

15

1617181920

21

23

24

25

26

27 28 29

M
ic

ro
-P

M
U

 1

Micro-PMU 2

M
ic

ro
-P

M
U

 4

Micro-PMU 3

Event Location

Event Location

Event Location

Discrepancy

IE
EE

 1
2

3
-B

u
s 

Te
st

 S
ys

te
m

10 / 14



Hamed Mohsenian-Rad Event Location Identification Using Micro-PMU Data UC Riverside

Simulation Results

(a) Event at Bus 24; (b) Event at Bus 36; (c) Event at Bus 9

31 2 4 5

22 30
31

32

33

34

35
36

37 38 39

41

40

42

43
44

6 7 8 9

10
11

12 13

14

15

1617181920

21

23

24

25

26

27 28 29

M
ic

ro
-P

M
U

 1

Micro-PMU 2

M
ic

ro
-P

M
U

 4

Micro-PMU 3

Event Location

Event Location

Event Location

Discrepancy

IE
EE

 1
2

3
-B

u
s 

Te
st

 S
ys

te
m

10 / 14



Hamed Mohsenian-Rad Event Location Identification Using Micro-PMU Data UC Riverside

Simulation Results

(a) Event at Bus 24; (b) Event at Bus 36; (c) Event at Bus 9

31 2 4 5

22 30
31

32

33

34

35
36

37 38 39

41

40

42

43
44

6 7 8 9

10
11

12 13

14

15

1617181920

21

23

24

25

26

27 28 29

M
ic

ro
-P

M
U

 1

Micro-PMU 2

M
ic

ro
-P

M
U

 4

Micro-PMU 3

Event Location

Event Location

Event Location

Discrepancy

IE
EE

 1
2

3
-B

u
s 

Te
st

 S
ys

te
m

10 / 14

Event or Fault Location



Hamed Mohsenian-Rad Event Location Identification Using Micro-PMU Data UC Riverside

Simulation Results

(a) Event at Bus 24; (b) Event at Bus 36; (c) Event at Bus 9

31 2 4 5

22 30
31

32

33

34

35
36

37 38 39

41

40

42

43
44

6 7 8 9

10
11

12 13

14

15

1617181920

21

23

24

25

26

27 28 29

M
ic

ro
-P

M
U

 1

Micro-PMU 2

M
ic

ro
-P

M
U

 4

Micro-PMU 3

Event Location

Event Location

Event Location

Discrepancy

IE
EE

 1
2

3
-B

u
s 

Te
st

 S
ys

te
m

10 / 14

Event or Fault Location



Hamed Mohsenian-Rad Event Location Identification Using Micro-PMU Data UC Riverside

Simulation Results

(a) Event at Bus 24; (b) Event at Bus 36; (c) Event at Bus 9

31 2 4 5

22 30
31

32

33

34

35
36

37 38 39

41

40

42

43
44

6 7 8 9

10
11

12 13

14

15

1617181920

21

23

24

25

26

27 28 29

M
ic

ro
-P

M
U

 1

Micro-PMU 2

M
ic

ro
-P

M
U

 4

Micro-PMU 3

Event Location

Event Location

Event Location

Discrepancy

IE
EE

 1
2

3
-B

u
s 

Te
st

 S
ys

te
m

10 / 14

Event or Fault Location



Hamed Mohsenian-Rad Event Location Identification Using Micro-PMU Data UC Riverside

Importance of Measuring Phase Angle
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Case Study: (Remote) Asset Monitoring

Three-Phase Switched Capacitor Bank

Rating: 3 x 300 kVAR = 900 kVAR

Volt/VAR Control

Onsite Switch On / Switch Off Controller

No Monitoring
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Case Study: (Remote) Asset Monitoring

Switch Off Event
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Reactive Power Support
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Likely fuse blowing on C and A
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Further Reading
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