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1) Objective of this study: 

M/S JL Seagull power products studied in M/s XXXXXXXXXX to assess the Harmonic level on PCC point, 

Transformer LT side and Individual load. Objective of this study is to assess the Harmonics level whether the same is 

within the level prescribed by CEA & IEEE 519 Standard at PCC point. 

 

2) TNEB NOTIFICATION DETAILS: 

1) Determination of Tariff for Generation and Distribution; Order No. 1 of 2012 dated 30-03- 2012 

(Effectivefrom01-04-2012) 

2) Ministry of Power (Central Electricity Authority) Notification No: 12/X/STD (CONN)/GM/CEA 

(21-Feb-07) 

As per the above notification, Harmonics shall be within the limits given below: 

3) CEA Standard –Voltage and Current Harmonics: 

(1) The total harmonic distortion for voltage at the connection point shall not exceed 5% with no individual    

harmonic higher than3%. 
(2) The total harmonic distortion for current drawn from the transmission system at the Connection point shall not 

exceed 8%. 

As specified in the Supply Code, when the consumer fails to provide adequate harmonic suppression equipment to 

avoid dumping of harmonics beyond the limits as specified by CEA regulations in to Licensee’s distribution system, 

they are liable to pay compensation at 15% of the respective tariff. As and when the consumer brings down the 

harmonics within the limit, compensation charges shall be withdrawn. 

 

4) IEEE 519:
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5) Instrument Detail: 

Instrument used for Harmonic Measurement is “Fluke 435 – II, Class A Accuracy”.  We used instrument 

as prescribed by IEC 61000-4-30 Class A, IEEE519, CEA Standard. Instrument last Calibration carried out 

on 3rd April 2019 and next calibration on 3rd April 2020. 
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6) Site D
etails  

Schem
atic D

iagram
:  
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No of Transformers: 4 
o Transformer – 1: 1250KVA, 11 KV/433V 
o Transformer – 2: 1250KVA, 11 KV/433V 
o Transformer – 3: 800KVA, 11 KV/433V 
o Transformer – 4: 800KVA, 11KV/433V 

 

Name of the Industry/Location: XXXXXXXXX  

Voltage level at PCC: 11 KV 

Sanction Demand: 2290 KVA 

Last 12 month Average Demand/ current: 1831 KVA / 96.105A 
(Apr-18 to Mar-19) 

Average current During Measurement: 
89.95 A 
(93.59% of 12 month Avg. current) 
 

 
Harmonic Measurement Data as per EB Method: 

 

Measured Values of Power Quality parameter 

 
 

S.No 

 
 

Description 

 
Values 

 
Allowable Limit 

 
Measured 

1 Individual Voltage Harmonic Distortion(max)  3% 1.52%  
(5th Harmonic order) 

2 Total voltage Harmonic Distortion 5% 1.65% 

3 Total Current Harmonic Distortion (TDDi) 8% 9.13% 
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7. H
arm

onic A
nalysis D

ata &
 O

bservation  

S. N
o 

M
easured 

Location  
R

eference @
  

Load C
urrent 

(A
) (R

M
S)  

Fundam
ental 

C
urrent (A

) 
TH

D
v 

(%
)  

A
pparent 

Pow
er Total 

(K
V

A
)  

R
eactive 

Pow
er Total 

(K
V

A
R

)  

Pow
er 

Factor 
Total   

TH
D

i (%
)  

TD
D

i (%
) 

1) 
PC

C
 Side 

M
axim

um
 TD

D
i 

w
ith C

apacitor 
95.53 

95.12 
1.33 

1651.95 
65.40 

0.99 
09.22 

09.13 

2) 
PC

C
 Side 

M
axim

um
 TD

D
i 

w
ithout C

apacitor 
108.89 

108.60 
1.14 

1876.05 
686.40 

0.93 
07.29 

08.24 

 T
ransform

er: R
ef: M

axim
um

 C
om

pensation C
urrent - R

equired H
arm

onic C
om

pensation C
urrent  

S. 
N

o 
M

easured Location  
Load 
C

urrent 
(A

) (R
M

S)  

Fundam
ental 

C
urrent (A

) 
TH

D
v 

(%
)  

TH
D

i 
(%

) 

A
pparent 

Pow
er Total 

(K
V

A
)  

R
eactive 

Pow
er Total 

(K
V

A
R

)  

Pow
er 

Factor Total   

H
arm

onic 
C

om
pensation 

C
urrent  

H
arm

onic 
C

om
pensation 

C
urrent 50%

 
C

ushion 

1) 
Transform

er – 1  
w

ith C
apacitor O

N
  

584.50 
581.60 

1.98 
14.63 

406.80 
23.25 

0.99 
85.09 

127.63 

2) 
Transform

er – 1  
w

ith C
apacitor O

FF  
692.20 

691.60 
1.49 

5.53 
501.60 

264.75 
0.91 

38.25 
57.37 

3) 
Transform

er – 2  
w

ith C
apacitor O

N
  

905.20 
901.80 

2.90 
9.06 

667.50 
173.85 

0.99 
81.70 

122.55 

4) 
Transform

er – 2  
w

ith C
apacitor O

FF  
958.00 

956.60 
2.64 

5.81 
688.20 

323.25 
0.91 

55.58 
83.37 

5) 
Transform

er – 3  
w

ith C
apacitor O

N
  

613.40 
611.20 

2.20 
10.64 

420.60 
98.25 

0.99 
65.03 

97.54 

6) 
Transform

er – 3  
w

ith C
apacitor O

FF  
709.20 

708.40 
1.94 

6.84 
481.35 

262.95 
0.90 

48.45 
72.67 

7) 
Transform

er – 4  
w

ith C
apacitor O

N
  

562.80 
542.80 

5.85 
35.01 

416.70 
40.05 

0.96 
190.03 

285.04 

8) 
Transform

er – 4  
w

ith C
apacitor O

FF  
552.40 

538.80 
4.10 

29.05 
403.50 

159.00 
0.93 

156.52 
234.78 

7/60

JL SEAGULL POW
ER PRODUCTS



  
 

 
 

Individual L
oads:  

S. 
N

o 
M

easured 
Location  

R
eference @

 
Load C

urrent (A
) (R

M
S) 

TH
D

v (%
) 

TH
D

i (%
) 

A
pparent 

Pow
er 

Total 
(K

V
A

)  

R
eactive 

Pow
er 

Total 
(K

V
A

R
)  

Pow
er 

Factor 
Total   

L1 
L2 

L3 
L1 

L2 
L3 

L1 
L2 

L3 

1) 
SSB – 1 

M
axim

um
 R

M
S 

127.3 
127.8 

123.9 
2.01 

1.96 
2.02 

19.99 
23.23 

23.37 
88.50 

40.65 
0.93 

M
axim

um
 TH

D
i 

64.4 
65.2 

66.2 
1.95 

1.86 
1.81 

31.78 
36.43 

32.9 
46.65 

-21.30 
0.83 

2) 
SSB – 13 

M
axim

um
 R

M
S 

84.1 
83.4 

87.1 
2.55 

2.42 
2.19 

24.63 
24.83 

23.08 
62.04 

23.84 
0.92 

M
axim

um
 TH

D
i 

83.3 
82.5 

86.1 
2.36 

2.25 
2.03 

25.86 
26.60 

24.61 
61.37 

23.58 
0.91 

3) 
SSB – 15 

M
axim

um
 R

M
S 

221.3 
211.9 

226.8 
2.37 

2.30 
2.09 

13.84 
13.48 

12.15 
156.56 

62.49 
0.91 

M
axim

um
 TH

D
i 

226.1 
216.4 

231.2 
2.42 

2.34 
2.11 

18.30 
18.53 

16.35 
159.80 

63.50 
0.85 

4) 
SSB – 16 

M
axim

um
 R

M
S 

188.4 
178.4 

179.4 
4.30 

4.43 
4.50 

36.87 
37.67 

42.74 
133.95 

57.30 
0.91 

M
axim

um
 TH

D
i 

69.6 
55.9 

54.5 
3.41 

3.61 
3.92 

39.84 
50.76 

59.86 
43.05 

9.60 
0.85 

5) 
SSB – 17 

M
axim

um
 R

M
S 

174.8 
171.5 

164.8 
4.58 

4.67 
4.78 

27.58 
27.14 

30.24 
123.30 

27.45 
0.94 

M
axim

um
 TH

D
i 

104.1 
100.3 

91.4 
3.29 

3.22 
3.34 

37.79 
36.12 

40.79 
71.10 

18.75 
0.90 

6) 
CO

M
P 

M
axim

um
 R

M
S 

99 
100.3 

86 
5.37 

5.39 
5.40 

36.77 
33.22 

41.44 
68.49 

17.10 
0.91 

M
axim

um
 TH

D
i 

41.2 
39.4 

31.1 
5.00 

4.93 
5.13 

66.49 
60.43 

73.67 
26.76 

4.77 
0.82 

7) 
LR – 11  

M
axim

um
 R

M
S 

79.1 
80.6 

78.7 
2.37 

2.51 
2.43 

36.22 
38.90 

38.78 
55.35 

7.68 
0.93 

M
axim

um
 TH

D
i 

18.6 
22.9 

20.4 
2.04 

2.14 
2.02 

79.86 
79.84 

86.74 
14.58 

2.47 
0.76 

  
8/60

JL SEAGULL POW
ER PRODUCTS



  
 

 
 

O
bservation: 

x 
A

s Per PC
C

 Point D
ata, TH

D
v is w

ithin the lim
it of C

EA
 but TD

D
i is around 9.13%

, w
hen capacitor O

FF condition TD
D

i is 8.24%
 w

hich 

is above the lim
it of C

EA
. W

hen capacitor O
FF condition Total H

arm
onics D

istortion (TH
D

i)  is reducing from
 9.22%

 to 7.29%
 at PC

C
 

point  

x 
In Transform

er – 1, Total H
arm

onic D
istortion (TH

D
i) is 14.63%

, w
hen capacitor in the system

 O
FF condition TH

D
i is 5.53%

, so 

C
apacitors are am

plifying the harm
onics in the system

, so w
e recom

m
end to detune all the existing capacitors to avoid harm

onic 

am
plification in the system

,  

x 
In Transform

er – 2, Total H
arm

onic D
istortion (TH

D
i) is 9.06%

, w
hen capacitor in the system

 O
FF condition TH

D
i is 5.81%

, so 

C
apacitors are am

plifying the harm
onics in the system

, so w
e recom

m
end to detune all the existing capacitors to avoid harm

onic 

am
plification in the system

 

x 
In Transform

er – 3, Total H
arm

onic D
istortion (TH

D
i) is 10.64%

, w
hen capacitor in the system

 O
FF condition TH

D
i is 6.84%

, so 

C
apacitors are am

plifying the harm
onics in the system

, so w
e recom

m
end to detune all the existing capacitors to avoid harm

onic 

am
plification in the system

 

x 
In Transform

er – 4, Total H
arm

onic D
istortion (TH

D
i) is 35.01%

, w
hen capacitor in the system

 O
FF condition TH

D
i is 29.05%

, so 

C
apacitors are am

plifying the harm
onics in the system

, so w
e recom

m
end to detune all the existing capacitors to avoid harm

onic 

am
plification in the system

, then have to m
easure the harm

onic level in the system
 to size the harm

onic filter. 

x 
In Transform

er – 4, Pow
er factor is around 0.96 only, so add som

e m
ore capacitor to m

aintain pow
er factor around 0.99 or unity  
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8. PC
C

 Point D
ata: 

L
ine to L

ine V
oltage     

 

L
oad C

urrent (R
M

S) (A
) 

 

Fundam
ental C

urrent (T
rend) 

 

10100

10200

10300

10400

10500

18:22:26
18:32:26

18:42:26
18:52:26

19:02:26
19:12:26

19:22:26
19:27:41

19:37:41
19:47:41

Vrm
s ph-ph L12 Avg

Vrm
s ph-ph L23 Avg

Vrm
s ph-ph L31 Avg

80 90

100

110

18:22:26
18:32:26

18:42:26
18:52:26

19:02:26
19:12:26

19:22:26
19:27:41

19:37:41
19:47:41

Current L1 Avg
Current L2 Avg

Current L3 Avg

80 90

100

110

18:22:26
18:32:26

18:42:26
18:52:26

19:02:26
19:12:26

19:22:26
19:27:41

19:37:41
19:47:41

Current Fundam
ental L1 Avg

Current Fundam
ental L2 Avg

Current Fundam
ental L3 Avg
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T
H

D
v %

 (T
otal V

oltage H
arm

onics D
istortion) 

 

T
H

D
i %

 (T
otal C

urrent H
arm

onics D
istortion) 

 

T
D

D
i %

 (T
otal D

em
and D

istortion) 

 

0.6

1.1

1.6

2.1

18:22:26
18:32:26

18:42:26
18:52:26

19:02:26
19:12:26

19:22:26
19:27:41

19:37:41
19:47:41

THD V L12 Avg
THD V L23 Avg

THD V L31 Avg

6.0

7.0

8.0

9.0

10.0

11.0

18:22:26
18:32:26

18:42:26
18:52:26

19:02:26
19:12:26

19:22:26
19:27:41

19:37:41
19:47:41

THD A L1 Avg
THD A L2 Avg

THD A L3 Avg

5.5

6.5

7.5

8.5

9.5

18:22:26
18:32:26

18:42:26
18:52:26

19:02:26
19:12:26

19:22:26
19:27:41

19:37:41
19:47:41

TDD L1 Avg
TDD L2 Avg

TDD L3 Avg
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Pow
er Factor total fig 

 

A
ctive, A

pparent &
 R

eactive pow
er total 

 

 

0.89
0.90
0.91
0.92
0.93
0.94
0.95
0.96
0.97
0.98
0.99
1.00

18:22:26
18:32:26

18:42:26
18:52:26

19:02:26
19:12:26

19:22:26
19:27:41

19:37:41
19:47:41

0

200000

400000

600000

800000

1000000

1200000

1400000

1600000

1800000

2000000

18:22:26
18:32:26

18:42:26
18:52:26

19:02:26
19:12:26

19:22:26
19:27:41

19:37:41
19:47:41

Active Pow
er Total Avg

Apparent Pow
er Total Avg

Reactive Pow
er Total Avg
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3ɸ - Voltage Waveform (instantaneous) 

 

3ɸ - Distorted Current Waveforms (instantaneous) 

 

Rɸ - Distorted Current Waveform (instantaneous) 
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9) H
arm

onic m
easurem

ent data – Transform
er – 1 1250 K

V
A

: 

  
 

Transform
er -1 1250K

V
A

  LT Side 

 D
A

TE: 

22-05-2019  

M
easured Location 

1250K
V

A
 Transform

er - 1 LT Side 

M
easured D

ate &
 D

uration 
22

nd M
ay’19 &

 2 hrs 30 m
ins  

M
axim

um
 Load C

urrent R
m

s (M
easured) 

740.60  A
 

 

Load 

D
etails 

1250K
V

A
 D

istribution Transform
er: 

S. 
Feeder 

Im
portant M

achine 
K

W
 

Invertor Load 
K

V
A

R
 

1 
SSB – 18  

Lighting , ST-Plant 
51.4 

- 
- 

2 
DB – 2  

DK800(13-17), LK(1-5) &
 LH10 

123.8 
11 

25 

3 
SSB – 5  

CDG(1-6), SB2, Draw
ing(1-6) 

175.1 
2.3x1, 11x2 

50 

4 
SSB – 14 

CDG(7-12), LK250(1-5), RSB(7-8), HF 
Plant-5, LK64Z 

227.1 
3.7x5 

50 

5 
Blow

 Room
 A 

CP-1 
88.1 

1.5x5 
- 

6 
CO

P – 7  
HF Plant(1-4), SSB-11&

12) 
221 

- 
89 

7 
Blow

 Room
 B 

CP-2 
66.6 

1.5x2 
25 

8 
SSB – 9  

VXL(1&
2) 

164.5 
- 

75 

9 
Fire Hydrant 

Fire Pum
p 

62.5 
- 

- 

10 
Capacitors  

 
- 

- 
100 

C
apacitor 

Bank details 
Total Pow

er factor control panel 
414 K

V
A

R
  ( D

etuning C
hoke N

ot Provided) 

N
ote: Existing C

apacitor should be D
etuned  
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Logger D
ata &

 trend: 

Line to Line V
oltage: 

 

Load C
urrent (rm

s) (A
): 

 

390

395

400

405

410

415

420

425
11:48:30
11:51:10
11:54:00
11:56:50
11:59:30
12:02:10
12:05:00
12:07:40
12:10:20
12:13:00
12:15:40
12:18:30
12:21:30
12:24:10
12:26:50
12:29:30
12:32:10
12:34:50
12:37:30
12:40:10
12:42:50
12:45:30
12:48:10
12:50:50
12:53:30
12:56:10
12:58:50
13:01:30
13:04:10
13:06:50
13:09:30
13:12:10
13:14:50
13:17:30
13:20:10
13:22:50
13:25:30
13:28:10
13:30:50
13:33:30
13:36:10
13:38:50
13:41:30
13:44:10
13:46:50
13:49:30
13:52:10
13:54:50
13:57:30
14:00:10
14:02:50
14:05:30
14:08:10
14:10:50
14:13:40
14:16:20
14:19:00
14:21:50

Vrm
s ph-ph L12 M

ax
Vrm

s ph-ph L23 M
ax

Vrm
s ph-ph L31 M

ax

350

400

450

500

550

600

650

700

750

800

11:48:30
11:51:10
11:54:00
11:56:50
11:59:30
12:02:10
12:05:00
12:07:40
12:10:20
12:13:00
12:15:40
12:18:30
12:21:30
12:24:10
12:26:50
12:29:30
12:32:10
12:34:50
12:37:30
12:40:10
12:42:50
12:45:30
12:48:10
12:50:50
12:53:30
12:56:10
12:58:50
13:01:30
13:04:10
13:06:50
13:09:30
13:12:10
13:14:50
13:17:30
13:20:10
13:22:50
13:25:30
13:28:10
13:30:50
13:33:30
13:36:10
13:38:50
13:41:30
13:44:10
13:46:50
13:49:30
13:52:10
13:54:50
13:57:30
14:00:10
14:02:50
14:05:30
14:08:10
14:10:50
14:13:40
14:16:20
14:19:00
14:21:50

Current L1 M
ax

Current L2 M
ax

Current L3 M
ax
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Fundam
ental C

urrent (Trend): 

 

TH
D

i %
 (Total C

urrent H
arm

onics D
istortion): 

 

H
arm

onic C
om

pensation C
urrent:  

 

350

450

550

650

750

11:48:30
11:51:10
11:54:00
11:56:50
11:59:30
12:02:10
12:05:00
12:07:40
12:10:20
12:13:00
12:15:40
12:18:30
12:21:30
12:24:10
12:26:50
12:29:30
12:32:10
12:34:50
12:37:30
12:40:10
12:42:50
12:45:30
12:48:10
12:50:50
12:53:30
12:56:10
12:58:50
13:01:30
13:04:10
13:06:50
13:09:30
13:12:10
13:14:50
13:17:30
13:20:10
13:22:50
13:25:30
13:28:10
13:30:50
13:33:30
13:36:10
13:38:50
13:41:30
13:44:10
13:46:50
13:49:30
13:52:10
13:54:50
13:57:30
14:00:10
14:02:50
14:05:30
14:08:10
14:10:50
14:13:40
14:16:20
14:19:00
14:21:50

Current Fundam
ental L1 M

ax
Current Fundam

ental L2 M
ax

Current Fundam
ental L3 M

ax

2 7 12 17

11:48:30
11:51:10
11:54:00
11:56:50
11:59:30
12:02:10
12:05:00
12:07:40
12:10:20
12:13:00
12:15:40
12:18:30
12:21:30
12:24:10
12:26:50
12:29:30
12:32:10
12:34:50
12:37:30
12:40:10
12:42:50
12:45:30
12:48:10
12:50:50
12:53:30
12:56:10
12:58:50
13:01:30
13:04:10
13:06:50
13:09:30
13:12:10
13:14:50
13:17:30
13:20:10
13:22:50
13:25:30
13:28:10
13:30:50
13:33:30
13:36:10
13:38:50
13:41:30
13:44:10
13:46:50
13:49:30
13:52:10
13:54:50
13:57:30
14:00:10
14:02:50
14:05:30
14:08:10
14:10:50
14:13:40
14:16:20
14:19:00
14:21:50

THD A L1 M
ax

THD A L2 M
ax

THD A L3 M
ax

20 30 40 50 60 70 80 90

11:48:30
11:51:10
11:54:00
11:56:50
11:59:30
12:02:10
12:05:00
12:07:40
12:10:20
12:13:00
12:15:40
12:18:30
12:21:30
12:24:10
12:26:50
12:29:30
12:32:10
12:34:50
12:37:30
12:40:10
12:42:50
12:45:30
12:48:10
12:50:50
12:53:30
12:56:10
12:58:50
13:01:30
13:04:10
13:06:50
13:09:30
13:12:10
13:14:50
13:17:30
13:20:10
13:22:50
13:25:30
13:28:10
13:30:50
13:33:30
13:36:10
13:38:50
13:41:30
13:44:10
13:46:50
13:49:30
13:52:10
13:54:50
13:57:30
14:00:10
14:02:50
14:05:30
14:08:10
14:10:50
14:13:40
14:16:20
14:19:00
14:21:50

Com
pensation Current L1

Com
pensation Current L2

Com
pensation Current L3

M
axim

um
 Com

pensation Current 
Capacitor O

FF Condition   

16/60

JL SEAGULL POW
ER PRODUCTS



 
 

 

TH
D

v %
 (Total V

oltage H
arm

onics D
istortion): 

 

Pow
er Factor total m

ax: 

 

A
ctive, A

pparent &
R

eactive pow
er total m

ax: 

 

1
1.5 2
2.5 3
3.5

11:48:30
11:51:10
11:54:00
11:56:50
11:59:30
12:02:10
12:05:00
12:07:40
12:10:20
12:13:00
12:15:40
12:18:30
12:21:30
12:24:10
12:26:50
12:29:30
12:32:10
12:34:50
12:37:30
12:40:10
12:42:50
12:45:30
12:48:10
12:50:50
12:53:30
12:56:10
12:58:50
13:01:30
13:04:10
13:06:50
13:09:30
13:12:10
13:14:50
13:17:30
13:20:10
13:22:50
13:25:30
13:28:10
13:30:50
13:33:30
13:36:10
13:38:50
13:41:30
13:44:10
13:46:50
13:49:30
13:52:10
13:54:50
13:57:30
14:00:10
14:02:50
14:05:30
14:08:10
14:10:50
14:13:40
14:16:20
14:19:00
14:21:50

THD V L1N
 M

ax
THD V L2N

 M
ax

THD V L3N
 M

ax

0.86

0.91

0.96

1.01

11:48:30
11:51:10
11:54:00
11:56:50
11:59:30
12:02:10
12:05:00
12:07:40
12:10:20
12:13:00
12:15:40
12:18:30
12:21:30
12:24:10
12:26:50
12:29:30
12:32:10
12:34:50
12:37:30
12:40:10
12:42:50
12:45:30
12:48:10
12:50:50
12:53:30
12:56:10
12:58:50
13:01:30
13:04:10
13:06:50
13:09:30
13:12:10
13:14:50
13:17:30
13:20:10
13:22:50
13:25:30
13:28:10
13:30:50
13:33:30
13:36:10
13:38:50
13:41:30
13:44:10
13:46:50
13:49:30
13:52:10
13:54:50
13:57:30
14:00:10
14:02:50
14:05:30
14:08:10
14:10:50
14:13:40
14:16:20
14:19:00
14:21:50

-100000 0

100000

200000

300000

400000

500000

11:48:30
11:51:10
11:54:00
11:56:50
11:59:30
12:02:10
12:05:00
12:07:40
12:10:20
12:13:00
12:15:40
12:18:30
12:21:30
12:24:10
12:26:50
12:29:30
12:32:10
12:34:50
12:37:30
12:40:10
12:42:50
12:45:30
12:48:10
12:50:50
12:53:30
12:56:10
12:58:50
13:01:30
13:04:10
13:06:50
13:09:30
13:12:10
13:14:50
13:17:30
13:20:10
13:22:50
13:25:30
13:28:10
13:30:50
13:33:30
13:36:10
13:38:50
13:41:30
13:44:10
13:46:50
13:49:30
13:52:10
13:54:50
13:57:30
14:00:10
14:02:50
14:05:30
14:08:10
14:10:50
14:13:40
14:16:20
14:19:00
14:21:50

Active Pow
er Total M

ax
Apparent Pow

er Total M
ax

Reactive Pow
er Total M

ax

17/60

JL SEAGULL POW
ER PRODUCTS



 
 

 

 Individual O
rder C

urrent H
arm

onic (R
ef: M

ax TH
D

i): 

17.71

0.86

1.98

0.56

6.02

0.41

16.38

1.89

0.55
0.5

1.73

0.06

1.48

0.12
0.27

0.08
0.64

0.04
0.36

0.05
0 2 4 6 8 10 12 14 16 18 20

12:20:00

THD A L3 Max

Amps Harmonics2 L3 Max

Amps Harmonics3 L3 Max

Amps Harmonics4 L3 Max

Amps Harmonics5 L3 Max

Amps Harmonics6 L3 Max

Amps Harmonics7 L3 Max

Amps Harmonics8 L3 Max

Amps Harmonics9 L3 Max

Amps Harmonics10 L3 Max

Amps Harmonics11 L3 Max

Amps Harmonics12 L3 Max

Amps Harmonics13 L3 Max

Amps Harmonics14 L3 Max

Amps Harmonics15 L3 Max

Amps Harmonics16 L3 Max

Amps Harmonics17 L3 Max

Amps Harmonics18 L3 Max

Amps Harmonics19 L3 Max

Amps Harmonics20 L3 Max

18/60

JL SEAGULL POW
ER PRODUCTS



3ɸ - Voltage Waveform (instantaneous) 

 

3ɸ - Distorted Current Waveforms (instantaneous) 
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3ɸ - Voltage Waveform (instantaneous) 

 

3ɸ - Distorted Current Waveforms (instantaneous) 

 

Rɸ - Distorted Current Waveform (instantaneous) 
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20. APPENDIX: 

Harmonics: 

 Harmonics by definition are  distortion of the fundamental frequency (50 Hz). Harmonic distortion of current occurs when 

sinusoidal voltage is applied to a non-linear load (ex. electronic ballast, PLC, adjustable-speed drive, arc furnace, any ac/dc 

converter UPS, VFD’s). The result is a distortion of the fundamental current waveform. This distortion occurs in integer 

multiples of the fundamental frequency (50 Hz).  Hence, the 2nd Harmonic has a frequency = 2 x 50 = 100 Hz, the 3rd 

Harmonic = 150 Hz and so on. Voltage distortion, on the other hand, is generated indirectly as result of harmonic currents 

flowing through a distribution system.  
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Causes for Harmonics: 

 Harmonic currents are generated by all non-linear loads both in single & three phase. 

x Single phase loads, e.g. 

9 Switched mode power supplies (SMPS) 

9 Electronic fluorescent lighting   ballasts 

9 Small uninterruptible power supplies (UPS) units 

x Three phase loads, e.g. 

9 Variable frequency drives (VFD’s) (HVAC or Chiller Plants) 

9 Large UPS Systems 
9 Welding 
9 Arc/Induction Furnace 

Problems due to Harmonics: 

9 Heating—Cable insulation breakdown, Random thermal breaker tripping, Fuse blowing, Transformer failure 
9 Power factor capacitor incompatibility - Resonating power factor capacitors—Failed capacitor banks 
9 Increased Hysteresis losses  
9 Decreased kVA capacity 
9 Neutral overloading 
9 Unacceptable neutral-to-ground voltages 
9 Distorted voltage and current waveforms 
9 Breakers and fuses tripping 
9 Interference on phone and communications systems 
9 Unreliable operation of electronic equipment 
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