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Quality of electric energy supply
Harmonics in public supply network

1 EEARSERATEE

AR E T 2 M B PR AR E R ERN .

RS T RERBEHER 50 Hz, 47BF 8 K 110 kV R T HAFHHBKM.
WRREERN 220 kV A BME S8 110 kV $h47.
EEEREHTESARMERHFE.,

2 S|RwmE
.GB 156 MEHE
3 Rig

3.1 A3tERH  point of common coupling
APREANAHBMEEEL. v
3.2 BFEME S harmonic measurement points
it e R AP P B B AT B 2 4
3.3 BB GrE) fundamental (component)
Xt AR EHT AL RS R, BRENERS TRERN S &,
3.4 #EPE(HE) harmonic (component) .
Xt FRAYE R W BE AT L R R BRI RN EEERT 1| BREHS£.
3.5 EHEKH(L) harmonic order( % )
WGP MEAEIR L.
3.6 HHESB(BEERER) harmonic content (for voltage or current)
AEAMHLHETREZRZES B BHE,
3.7 #HEAFEZE harmonic ratio ( HR)
FMEZH BN S HENE L KFBS B T ARESERSBATHREZ LAETIEER.
BhWIERBESHEEL HRU, Z7,%8 L WiEEHEREHEU HRI, £5.
3.8 KiEWESAEE total harmonic distortion (THD)
FMANZR B EESEMN T RESHERS BT OREZ LA EER.
S ISR THD, RR, B BB EBHAR THD, 75,
3.9 W harmonic source
WA R RMENEEERREA B MR R R e ENESIRE.
3.10 4&BY[E)iEH  short duration harmonics
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i R SE i i 1R S A 2 s» ELTG WK vty 2 16 9 BT R Bt TR R /IS F° 30 s i LR BT & 8 A M6 ik e 2L 51
R RE.
WA ENRFEREARM R AGINEM.

0 RS ERE
o R B PR L 1.

%1
B R o B R B ERREBBEEHE,
kv % &K LI
0.38 5.0 4.0 2.0
6
4.0 3.2 1.6
10
35
3.0 2.4 1.2
66
110 2.0 1.6 0.8

5 EEEALIFE

5.1 ZABLIEEE A A0 P 1 AR B R A B O MR R R R 2 2 AL I ARV
AFER QLM R/NIB A BRR T RS R ARN R 2 PR RAFENRE LR BGI
(EO

%2 EAASCEEANER SR AEE

A | EREAE RS O EEORBOREM R R A

ME & & :

KV MVA |2]3]4|5]|6]7}8|9f10/11)12/13|14|15|16|1718|19|2021}2223 2425
0. 38 _ 10 78162139(62(26{44119{21(16(28)13(24|111121(9.7{18|8.6/16]7.8(8.9|7.1|1416.5}12
6 100 43134(21134)14124|11111|8.5/16(7.1]13 6.16.85.3 10 {4. 7{9. 0}4. 3|4. 9]3. 9|7. 4]3. 6{6. 8
10 100 26120113 20 8.5| 15 6. 416. 8{5. 1{9. 3{4. 3|7. 9/3. 7|4. 1{3. 2|6. 0]2. 85. 4|2. 6{2. 9]2. 3{4. 5{2. 1|4. 1
35 250 15112 (7. 71 12 |5. 1{8. 83. 8{4. 1|3. 1{5. 6{2. 6/4. 7|2. 2{2. 511. 9]3. 6{1. 7}3. 2|1. 5{1. 8|1. 4[2. 7]1. 3]2. 5
66 . 500 16113 8;113 5. 4/9. 3{4. 1{4. 3[3. 3|5. 9]2. 7|5. 0|2. 3|2. 6]2. 0|3. 8]1. 8{3. 4|1. 6{1. 9[1. 5{2. 8]1. 4{2. 6
110 750 12 9.66.09.64.06.83.03.22.44.32.03.71.71.91.52.81.32.51.21:41.12.11.01.9

Y 220 kV BB AR 2 000 MVA,
5.2 [A—ZAStERE S M & P FIEA S R A VHE R P ER R AR SR A
EEEA MRS AR R HHTHR. SRATETRRLER CGIRM.
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B R A
EERBHHFRER
GhFEH
Al FhRBEHESHE HRU,
HRU, = % X 100(%) cereeresaransinressrevesssnesesessn( Al )
A Un — 55 2 WIS B E Or 89R1ED ;
U, — ZFEHETHRE.
A2 5B hWKIEFEBREH R HRI,
HRI, = % X 100(%) veerereesaseesseseaseasenssnssnne ( A2 )

AAF: I 55 b YOI LI OF R 5
I, — EPFEFE OrH9RED .
A HHREEZR U

Ua= | S W w(A3)
AL EHAA R L "
In= | i (I,)? vrereessnsesnsssssnnsaenssenes ( A4 )
A5 1 E NSRS THD, o |
| THD, = g.‘: X 100(%) vresesaisansreseesnnssneesesne( A5 )
A6 SRR THD,
THD =D 10000y oo A
W % B
R ERN
GHEH)

LB MALERANBE/NERERARTX 2 EHEERARN ZTRABER 2 PHBRAETEAL
A=
S

I, = f]hp R R @ 1
AH: Sy AFHERSHB/NERER MVA;
Stz ENERHAR MVA;
I, 2 PHE A RIBEBERAFEA;
T, — SRR Su BT b WO B A
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M R C
R EAT R
AR

Cl HrRBHEBESHE HRU, 55 »r KiEBPEAIR L HRR:

/?‘Zh'lh

HRU, = ~——57— &) «(Cl)
EMR TRARECORCHRTHE:
' V3 eUgehel ‘
HRU, = 0.5, BOOLY eneerrssrennsasnrearecensenssaanens( C2 )
| _10+8,+ HRU, ,
2K I, = «/?-UN-h(A) (C3)
R, Uy — R REARHAE KV
C?2 ?ﬁﬁ*iﬁ?&ﬂﬁ%lﬁ&i&i&@ﬁ&—%ﬁ%%ﬁ—%ﬁlﬁiﬁbﬂy%*ﬁ&ﬁ'ﬁﬁlﬂﬂ‘&(u)ﬂﬂ‘ﬁ:
= VI + Ly + 2Ly, « Ly » cos6, . (C4)
R, L —— WU 1 058 A YRR A
4 465 2 TS B, T 4 (CHYRAEAT
= V1,2 + L + Kl 1, e (C5)
R K, REIEFE CLER.
#C1 ARCHOFRYK, HE
h 3 5 7 ‘ 11 13 9i>13 K
Ky 1.62 1.28 "0.72 0.18 ©0.08 0

AN A R W e s R e, R AN R A RE B S B =R @ﬁi#ﬂiﬁﬂu » BABE

K.

BB A bl B AR R — 1 S —# R SR A K i e Bk ey 3 K 5ﬁ(C4)i(C5)§$ﬁ

C3 EAGERALSE  MHPHE L KERARAFE Y (CORHE

I; = I,(S:/SHY" < (C6)
Sofr, 1, — B B RBAYH A SR B VL A
S —% i AP HRAR MVA,
S —— AER R HBREER MVA,
* C2
h ' 3 5 7 ‘ 11 13

a 1.1 1.2 1.4 1.8
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D1 &M EEGREMD BN RFAENER SRR TRERNRDSTIR, ANEERELER

37 o 7= A A T U BB B B AT (B - e SRR P RSB AL S B .
LRBAMEREARARAN, NERFSANEMETTATETHER.

D2 WEAIEERE NS 2 D% 19 W REEBFERT SRS PSR, 7S 52 3B B

BWMEHTE. -

D3 T AL BRAY I B (B AN I R E AR R AR B AINES) MR

B B B AR K F 2 min, WERBEEEREETHER, —BAP>TF 30 K.

' X F RGBT G A TERS ERARRANS), NERRAFER AR ELE.
D4 BN ENBIEN BB BEASHENREEY 5N ERETRRHN —HE EAHNEEES
B S E A KR ‘

B3 AR BT, TR AL T RE, REA A F5E.
H: AT EZRANE, TWER 95 % R 7] 8 TR 7 B LRI ¥ L WA 8ty KBU/MNKFHER @ FRTE 520
o KE BMALRETHRAE.
D5 EEAM BN
D5.1 {UEHThREN R AIRERI BE XK.
D5.2 AT EKANEERAKMIKEE, X AHELRG B, BRUBEERTH 3 s NHNENTFHE. #

HEXRATRAIHE:
U, = /%2 WU)? S @ 01 1D
k=1
RF: U —3 s.PI58 2 KRUBH 2 W BT HHRIE,
m —3 s SRR BRI, m =6,
D5.3 {(FRHERE
WEN BN RIFRERSE DL, ‘
# D1 BHEMBNHAFRE
¥ % BN E %* 5 fLiFiRE
U|, 2 1%UN 5% Uh
BE Uy < 1%Un 0.05% Ux
A
5L = 3% 1y 5% I
B I, <3%Iy 0.15% I
Un = 3%Ux 5% U
B U, <3%Ux 0.15% Ux
B
Ih ZIO%IN 5% Ih
i I < 10% I .50% In

H: O U HFRHEE, Uy DiFEBE: In IBERA, L HiEHER.
@ ARUBFERMBHEN 0~2 500 Hz, A THRRANME, UBNHAMBRERTKTFL5HL1° B
ZURAT—HRNE,
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D5.4 WUBHE—EWHERTHRES.ETHAZEH. WBNAIELBEERKBEL15%, HRE
19 Hz~51 Hz i B A B R S I B R R 8 % &1k T REIE W Tk,

D6 XA E D5 2 HMEHMNE, TRF RAELBHEEEARE. AT 720 R ERIES
] 1, 1B R R B BN AF & D1 M D3 RMFLE.

D7 EMEAGFEBEEN NI LERS BARX T ESSFHEARIEENE R FHRESE, H5IAN
WEIZEERN AT 5% MAIREARAKT 5°. ERAHRIIMRNER N IR ZHEN, R ELRSMKES
EHEEEAT 2 500 He RIATHEMIEH MR 6~110 kV @B ELRSFTAT 1 000 Hz RULTF
WRENE GARBELRS AR TIRENE. EREEENED SHERRKBENBEREARS R
i, VR EEASER(Uy<1kV)I)BRBERSER(Uy=1kV),

Bt ik R .

FirEm £ E B ERREROARGELEAZREAD.

A R R AN AR EE BERE AR ERFRE . W ERH TR EPBET ¥ . BH
ERATAR WA AKBHEFEFSMEE.
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