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Abstract

Typical household loads have nonlinear loads including a personal computer, video, refrigerator, microwave
oven, TV, and audio set. These nonlinear loads generate harmonic currents and create distortions on the
sinusoidal voltage of the power system. Harmonic field measurements have shown that the harmonic contents
of a waveform varies with time. A cumulative probablistic approach is the most commonly used method to
solve time varying harmonics. This paper provides in depth analysis on harmonics field measurement of the
typical household loads for one year period and the survey is conducted with the objectives to identify the
trends of harmonic distortion level present and indentify the future trends of metering in the presence of
nonsinusoidal current and voltage waveforms in the system.
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Table 1. Harmonic voltage and current
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Voltage Current
Order .
THD[%] | Phase[°] | THD[%] | Phase["]
1 100.0 270.0 100.0 294.55
2 0.0 335.23 1.341 246.2
3 2619 205.99 371.372 113.93
4 0.016 97.56 09 2841
5 0.813 4645 26.428 309.16
6 0.006 31.04 0.847 206.78
7 0.506 260.88 13.956 160.61
8 0.025 84.78 0.463 11.1
9 1.841 109.74 7.538 1764
10 0.006 114.18 0.284 134.84
11 0.653 9.93 3.191 293.65
12 0.006 9.61 0.322 308.88
13 0.325 236.08 4,766 169.45
14 0.003 141.6 0.256 11543
15 0.650 141.41 4175 26.16
16 0.0 299.94 0.15 255,91
17 0.425 35251 2.091 4744
18 0.006 18.64 0.069 149.4
19 0.334 2124 2.163 222.95
20 0.006 129.84 0.097 34.29
21 0519 130.85 2681 30.25
45 0.028 180.96 0.438 6.29
THD[%] | 3.638 49.31

1 Vims=226.18[V], V1=226.03[V], Lm:=3.03[Al,
L=2.71[A)
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Fig. 4. Measured voltage time trends
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Table 2. Cumulative probability values for voltage
THD

order| THD

N I A S ) N
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Table 3. Cumulative probability values for current
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order] THD
month\, | 96(%]
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Table 5. Harmonic voltage evaluation
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Table 6. Harmonic current evaluation

. " o | st | 7a | ua | 138
19 641 | 31 | 292 | 076 | o®
29 612 | 334 | 249 | 102 | 094
39 540 | 315 | 23 | o | om
49 611 | 3% | 245 | 067 | 049
59 499 | 281 | 183 | 04 | om
64 507 | 2% | 156 | 046 | 03
74 4% | 246 | 1% | 04 | 036
84 49 | 2m | 154 | 08 | o3
99 48 | 275 | 158 | 049 | 036
109 540 | 2 | 1B | 049 | 03
14 48 | 29 | 149 | 032 | 030
124 58 | 397 | 28 | 066 | o
mcll:jt(:n@[@/]se 68 | 56 | 34 | 153 | 115

o . TOMBOR =2 N227 M52, 2008H 5¢

W74 LAE - AN - $AR

¥ 62 AF AFE(THD, ¥ e T3 AP E
(TDD, Total Demand Distortion) 2.2 2413}
243 Zlo|th.

IBCel o3 s} AF F7F A= d 2
ool T Y EE BT JIEXE 2R
o} ol BA7} gick Wit ARk
3 A Hrlol e} v = 3uiel dd
E ¥ 5o0AM & F slkol Bol £} gtk
G ik

i

1
il

o N

4. 2 B
7HER Rl HFH, ¥F1, vpolaR oF,
TV 5 ulAd Rap7) go} mxsl @afo] 4,
Z3}7} Azbel wE) Wake 548 7HR o Y
nZ3 3L AHRAT 7R AYTelA =
72 Wt AT $AX S g% 2
e AY JHlEol 3a%loINT, 4 d Bk
B[%] FHFE 23t A= 3.24~367[%]°10
th IEC 715X 80[%lEths A SAHY EAe
AR g4t ML JEXNE ARt st G4
Bol tjgt e o Aoe Algd),

123 AFe cARC SH o Ade A7
3 go] 4031[%1010x, A d T H[%] A
g 9§ A= 69.75~71.30[%) &2 z}o| 7} Y
ERet.

ZA)7|1F(IEC ¥+ [EEE)J] A% #7k= THD7}
obd TDD /Wdez sjof &tk THD 60.75~
71.30[%]7} TDDZ kshd AR AP E Hsle
456~641[96]7F Ho] [EC 7]& 6~8[%]5.tt 27
UrERg

nZ3 Alggolde 1z FAE sof B s
1 8kF w2y @ Aol FagF e g 11
za} A EGol e B3 HoHE ASE, A2
olf], mZxv} LAY S SA3l /Y F UEE
Eii=8

AEAT AR Fate) nxn $EE IA4 7|E
o ojste] Frls) 2 A3 obd L EAZL gl Ao
2 gper=Qiek grk g AstH 9 Ax/e e
g ot 23 FEolTh T R F8t

>
2 g

K

Lo



re

O

o] A7\ B3}t Zosta z2vr) go) whaystA 5
9 SEvete o5 2 nxzitAel qE A
T sjof gt Alg g

References

(1) S. jain and et al, “A survey of Harmonics”, IEE India
Annual Conference, 2004,

(2 M E Tostes and et al, “Inpacts Over the Distribution
Grid From the Adoption of Distributed Harmonic Filter on
Low-Voltage Customers, IEFE Trans. on Power Delivery,
jan. 2005,

(3} AHHRAE JI=HFA, “NY 201019 Bxn}p At
oL Y gE shiD|E0 &e AT FBZHE DM, 2006.

(4) IEC 61000-4-7, “General Guide on Harmonics and
Inter-harmonics  Measurement  and  Instrumentation  for
Power Supply Systems”, 1991.

(5) BMII-PX5, “Basic Measuring Instrument Power Xplorer”,
Dranez co., 2004.

(6) POM Manual, “Power Quality Monitoring System”, Micro
Power Co., 2006.

(7 R C. Dugan, and et al, “Electrical Power Systems
Quality”, McGraw-Hill Co., 2003.

(8] IHE Std P519A-1996, “Guide for Applying Harmonic
Limits on Power Systems”.

(9) IEC 61000-3-2, “Assessment of Emissions Limits for
Distorting Loads in LV Power Systems”, 2005.

{10) IEC 61000-3-6, “Assessment of Emission Limits for
Distorting Lords in MV or Power System”, 1996.

Y 20| Rt L WYY ROtY 1nm fR TN

O TR O

LBE 2w

19543 1€ 2094, 1977d Zuista #A7igss) &4,
1977~1982¢ I tdFAdTY.  1982~1984d
NMSU A7|F8# £Q(4A}). 1984~1988d UTA
ANFEH EACLAD. 1988~1991d FFANAF L
Add7g 1913 ~8A FIhetn A7 Fa ws

BE (REM)
198213 89 8YAY. 20089 Uit A7)} £4.
2008~@A FIerw wetd A7) F A,

X8Y (zmwn)

197034 89 694, 19999 T ouista My)EstHa
29 20073~ dA Tolosta AYAE A7 WA
44

FAI2 (#248)

19564 59 394, 1981d T uhsta AT &9
TRz A7)Fa R A%E A4 2IDH
7leAle)91 98] 919)(2008~2009). SIZ - A7) AdH)
s3] Hojgl (F)Fe)AA B/ AZ A7 AR 7\ &AL

Journal of KIIEE, Vol 22, No.5, May 2008



