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Harmonic



Detuned filter 
Detuned filter are usually used in series with capacitor banks  in order to 

improve the power factor in your system. The reactors also help to protect 
your system and capacitor banks from over current during switching on or 
overloading of capacitor banks due to harmonic resonance.



Parallel resonance

Single line Diagram Equivalent Circuit



Series resonance

Single line Diagram
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Rating-safety requirements-guide
 IEC 60831-1:2002 Shunt power capacitors of the self-healing type for a.c. systems having 

a rated voltage up to and including 1000V Part 1 : General-Performance, testing and 
rating-safety requirements-guide for installation and operation. It requires that the 
capacitor be able to operate at 130% of the rated current continuously. This is to be able 
to support harmonic currents in the electrical system to a certain extent.



PEA Grid code



Current Harmonics limit and Sequence (A rms) Voltage Level at 

PCC (kV) 1918171615141312111098765432

646555166197894011562234480.4

1122226273338410681311 and 12

112112526223649571122, 24  and 33

111.6111.64.31.64.91.61.62.34.93.37.34.35.98.869

111111313111324345115 and above

Limit voltage harmonic for customer at PCC
voltage harmonic distortion limits each levelvoltage harmonic distortion 

limits (%)

Voltage Level at 

PCC (kV) evenodd

2450.400

1.753411, 12, 22 and 24

12333

0.821.632.4569

0.511.5115 and above

Limit current harmonic for customer at PCC



Flow Chart



Flow Chart

AI HG02 (%)=
஺ூ ுீ଴ଶ (஺)

஺ூ ுீ଴ଵ (஺)
=

ଵ.଼଴ଵ

ଵ଴଴ଷ
∗ 100 = 0.18
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2 4 5 7 8 10 11 13 14 16 17 19

0.846 2.1 1.1 63.0 20.0 0.5 0.7 16.0 8.2 0.4 0.8 7.7 3.7 2.09

THDv
(%)PF.

Current harmonic (A)
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Step6

Step1

 Step1 A parallel resonance occurs 

at 17.176 which is close to the 

original harmonics at 17.

 Step6 A parallel resonance occurs 

at 7.006 which is close to the 

original harmonics at 5. 

2 4 5 7 8 10 11 13 14 16 17 19

0.846 2.1 1.1 63.0 20.0 0.5 0.7 16.0 8.2 0.4 0.8 7.7 3.7 2.09

THDv
(%)PF.

Current harmonic (A)

original harmonics



Step1

Step6

374.2 A

3,035.9 A



2 4 5 7 8 10 11 13 14 16 17 19

1 0.875 2.1 1.1 68.6 23.9 0.7 1.1 27.1 19.1 1.1 6.0 374.2 16.6 5.38 31.14

2 0.904 2.2 1.2 75.3 29.7 0.9 2.2 88.6 55.9 1.1 1.1 8.0 2.6 1.23 6.30

3 0.931 2.2 1.3 83.6 39.5 1.5 41.9 69.0 11.3 0.4 0.5 3.9 1.4 1.11 4.91

4 0.955 2.2 1.4 94.0 58.8 3.9 2.0 24.7 6.3 0.2 0.3 2.6 0.9 1.03 3.32

5 0.975 2.2 1.5 107.5 116.0 6.1 1.0 15.0 4.3 0.2 0.2 1.9 0.7 1.05 4.76

6 0.990 2.3 1.6 125.7 3035.9 1.7 0.7 10.8 3.3 0.1 0.2 1.5 0.6 7.19 101.49

Capacitor Bank

Ic(rms)/I(cr)
THDv
(%)

Current harmonic (A)Step 
No.

PF.

Step1

Step6

In addition, the 5th and 11th harmonics, which 

are negative sequences, It will cause the motor 

to rotate in the opposite direction or against 

the normal direction of rotation, causing the 

motor to become hot because power must be 

used to resist this force.
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2 4 5 7 8 10 11 13 14 16 17 19

1 0.873 2.1 0.8 57.2 18.8 0.5 0.7 15.3 7.8 0.4 0.8 7.4 3.6 1.00 1.94

2 0.900 2.2 0.6 52.4 17.8 0.5 0.7 14.6 7.5 0.3 0.7 7.0 3.4 1.00 1.80

3 0.925 2.2 0.5 48.3 16.8 0.4 0.6 13.9 7.1 0.3 0.7 6.7 3.3 1.00 1.69

4 0.948 2.2 0.4 44.7 16.0 0.4 0.6 13.3 6.8 0.3 0.7 6.5 3.1 1.00 1.58

5 0.968 2.3 0.4 41.7 15.2 0.4 0.6 12.8 6.6 0.3 0.6 6.2 3.0 0.98 1.49

6 0.984 2.3 0.3 39.0 14.5 0.4 0.6 12.3 6.3 0.3 0.6 6.0 2.9 1.00 1.41

Detune Filter
Step 
 No.

PF.
Current harmonic (A)

Ic(rms)/I(cr)
THDv
(%)



No Capacitor Bank

Conclusion

2 4 5 7 8 10 11 13 14 16 17 19

1 0.875 2.1 1.1 68.6 23.9 0.7 1.1 27.1 19.1 1.1 6.0 374.2 16.6 5.38 31.14

2 0.904 2.2 1.2 75.3 29.7 0.9 2.2 88.6 55.9 1.1 1.1 8.0 2.6 1.23 6.30

3 0.931 2.2 1.3 83.6 39.5 1.5 41.9 69.0 11.3 0.4 0.5 3.9 1.4 1.11 4.91

4 0.955 2.2 1.4 94.0 58.8 3.9 2.0 24.7 6.3 0.2 0.3 2.6 0.9 1.03 3.32

5 0.975 2.2 1.5 107.5 116.0 6.1 1.0 15.0 4.3 0.2 0.2 1.9 0.7 1.05 4.76

6 0.990 2.3 1.6 125.7 3035.9 1.7 0.7 10.8 3.3 0.1 0.2 1.5 0.6 7.19 101.49

Capacitor Bank

Ic(rms)/I(cr)
THDv
(%)

Current harmonic (A)Step 
No.

PF.

Standard Capacitor Bank



Detune Filter




