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(An Analysis of Harmonics on Inverter Elevator Systems)
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Abstract

In order to analyze harmonics generated from inverter elevator systems which were made in Korea and to fine
out their effects on other electric facilities, harmonic voltages and harmonic currents were measured for the in-
verter elevators installed in apartment complex and buildings. As a result, total harmonic voltage distortion fac-
tors were appeared to be small, however, total harmonic current distortion factors were found to be very large.
In regard to the effects of harmonics on electric facilities in the apartment complex, harmonics from the inverter
elevators have no influence on condensors used for power factor improvement, however, they need to be reduced
in consideration of the electric generator, Also, it is proposed that total current harmonic distortion factors may
not be more than 40% as a advising harmonic current limit for the inverter elevator systems in considering the

permissible percent equivalent reverse—phase current of the electric generator and measured values of this

study.
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1. Skeleton Diagram of Measurememts
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Table 1. Total Harmonic Distortion Factors and Power Factors of Various Inverter Elevator Systems
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ST
L b & A 4 & 4
71 F % V (%) % A (%) g9 & % V (%) % A (%) a9 5
8 2l 14.~22 54.3~58.7 0.884 13~2.2 61.6~734 0.832
“ 11 el 15~1.9 65.7~72.6 0.830 14~15 77.8~80.3 0.788
, 13 2l 2.0~2.9 490~577 | 0882 18~27 686~70.3 0.820
m/min 2.0~2.6 A74~648 0.874 16~2.1 66.8~77.3 0827
17 ol 23~33 46.3~67.3 0.872 21~22 732740 0.829
8 al 15~27 68.7~71.1 0.813 13~26 735~78.3 0.797
" 11 2l 22~28 448~6738 0.887 20~26 53.2~76.7 0.807
_ 13 ol 30~3.1 55.6~66.0 0852 | 25~30 701~716 0.834
m/min 5a 25~31 46.8~60.3 0.883 24~37 57.8~68.1 0847
179 28~29 | 394~570 0.886 22~26 60.1~713 0835 |
@ ACLo| Sli= %%
A9, 8 & A W 3 & A
e T % V (%) % A (%) q 8 | % V(%) % A (%) q &
gl 15 413 0.907 13 55.2 0.869
60 13 9l 44 50.7 0.897 40 66.5 0.844
m/min | 15 QI 19 36.1 0.922 18 452 0.908
17 <l 22 30.1 0.920 19 380 0.910
T 15 ol 14 393 0.906 13 485 0.884
m/min | 17 9l 17 388 0908 | 16 | 450 0.893
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Table 2. Measured Values of Each Harmonic Voltage and Current
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A | Aerv) | 3793| 52| 26| 08 08] 07| 04] 05| 03| 07, 07| 06| 02| 19%
A | ARB) | 145 80 52| 10] 09] 05| 04| 03] 02) 02] 0L] 0.1] 01 803% |
B | Ah(V) | 3736 27| 35| 10| 15| 05 05| 07| 03] 05 04| 04] 02, 13% ‘
A ARA) 170] 109] 731 14l 11] 09! 06| 04| 03] 02| 02) 02} 02} 783%
¢ | agvy | 3609| 48| 11| 03] 06 11| 10 01| 0.1 00 01| 011 00| 15%
A | AFA) 129] 82! 55| 11| 08| 06] 03| 03] 03] 01| 02 O 1] o1 778% |
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Fde;, AR 3o A (A [A AR A A A A LA A A] (%)
D | ARV | 40031 149 43| 04| 11} 06| 08 Oﬁii,,Q‘JF 08| 03] 01| 04| 44%
| A | ARA) 107] 52 14] 10| 02| 03] 0z| 01] 02] 00 01, 00| 10] 665% |
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Table 3. Control Methods of Inverter Elevators for Various Manufacturers
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Table 4. Each Maximum Harmonic Currents

@] (%]

(A 5| 7k | 5 | 7 |11 ER FL 19 | 23 25 [ 20 |3 35 [ 37 ] a498 (
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Table 5. Permissible Limits of Harmonic Current for Condensors {in terms of Fundunmental Wave 100% )

© nE} A% A% 5§ WE

(el %)

. = EERIEE R
A
- 4 73 A gt 4 A g 1 | 5 [ 7 [ 11717 ] 23|31 | 39
3.3—6.6kV 10—100kVA 100 91 | 91 | 91 | 91 | 91 | 91 | 91
7188 HF -
400V 10-50 kVA 100 | 83 | 8 | 83 | 83 | 83 | 83 | 83
100%} 34 |—— ;
200V & 50500 F 100 | 83 83 | 83 | 83 | 83 | 8 | 83
5] = 5 5}
@ 129 AF FARL HE = (] %)
D 294 47 S
A 7} :
FAd% | RALF 1 5 7 | 11| 17 | 23 | 31 | 39
01% 53— 6.6kV/10— 100KVA 100 | 400 | 560 | 880 | 880 | 880 | 880 | 880
2% 400V 53/10—50kVA 100 | 250 | 350 | 550 | 550 | 550 | 550 | 550
1% 200V /50 =500 F 100 | 150 | 210 | 330 | 330 | 330 | 330 | 330
30 3.3—6.6kV/10— 100kVA 100 91 91 91| 91| 91| 91 9t
400V & /10—50kVA 100] 8| 83| 83| 83| 83| 8| 8
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