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GUC KALITESI KAPSAMI

Son kullanici yuklerinin arizalanmasina veya yanlis ¢calismasina neden olan gerilim, akim ve
frekans degisimleri (deviations) ortaya ¢ikan gu¢ sorunudur.
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Rezonanslar
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Reaktif Gug
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Flicker
(Titresimler)

VAV

Gerilim degigimleri
(dusuk, asiri, cokme,
dalgalanma, salinim, vb)
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Transientler Centikler
(fast disturbances) (Notches)

Sebeke Dengesizligi
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HARMONIX

Gerilim Harmonikleri

» Gerilim dalga formunun tepe degerinin
azaltilmasi, hiz kontrol cihazinin DC bara
kondansatorlerinin eksik sarj edilmesine neden
olur, trip eder

» Yaklasik deger olarak THDu: %6 elektronik
bilesenlerin/sistemin arizalanmasina yol acar

* Yuksek frekans; harmonikleri giris diyotlarini,
tristorleri ve diger elektronik bilesenleri tahrip eder

» THDu: %8 Makine imalatgisi garantisi vermez

« THDu: %38 Takribi degerinde yikima yol acar
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Akim Harmonikleri
» Transformatorlerin, salt cihazlarinin asiri iIsinmasi

* Emisyon standartlarinin inlali

» |EC International Standard 61000-2-4-Class 2
Electromagnetic compatibility(EMC)Part2-4-Class 2
Environment — Compatibility levels in industrial
plants for low-frequency conducted disturbances
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HARMONIX

@ Darbeli Kopru Dogrultuculu Hiz Kontrol Cihazi ve Harmonikler

» Basit diyot dogrultucu devreler icin asagidaki formul gecerlidir.

h=np+1

nel
h

h = harmonigin sirasi

p = diyod dogrultucunun yari iletken aded]

n = katsayl (1, 2, 3, ....)

I, = harmonik akimin genligi
(DC bara kondansatoru I, degerini arttirmaktadir.)
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Input  Rectifier DC Link Inverter
Power  Circuit Circuit
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Devices (6) Diodes (6)

P
%

EN IYI GUC KALITESI COZUMLERI

Motor




HARMONIX

L1 L2
02NN AN,
(YT A~
V1 V2
LR e,
® [ ®
% s
141
()

Seri Pasif Harmonik Filtre Seri Pasif Harmonik Filtre

EEEHQRiH EN IYI GUC KALITESI COZUMLERI



HARMONIX

Laboratuvar Cihazlari ve Dizenegi
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HARMONIX

Tam Yukte, 400V, 50Hz, 135Amper

75kW Hiz Kontrol Cihazi

oM
[oNl|
0 1)
01
o 1)
[oNl|

PQ-Box 300 75kW motor 75kW Generator

Toplam Akim Harmonik

Bozulma Orani Ortalama Degeri

THDi I % 54,872
THDi 12 % 63,770
THDI 13 % 58,541
ERGUN
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Sebeke — Harmonikler — Empedans

» Gucg sistem empedansi uUzerinden akan harmonik akimlar, gerilim harmonik bozulmasina neden

olurlar.
Bozulmus Gerilim
Dalga Formu
| (Gerilim Dustimi)
/\ + ~
Saf Sinusoidal Bozulmus
Dalga Formu Yik Akimi
Dalga Formu
J
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Harmonix, Serial Passive Harmonic Filter Simulation Software

_ ymm  imae Transformator Gucu: 1000kVA

@_

THDu: 1.9% THDu: 7.4 % ) fitied WL -
S: 50.00 MVA PFC S: 1000 kVA JOD2130:61% DD ST %) Mome: lintx KU ru I u G UCU: 1 O ad et 75kW H KC
U: 11.0 kv u: 400 Vv Urms: 11.0 kV Urms: 400 V Project:
F: 50 Hz Ims: 45 A Ims: 1.22 kA . > . . ot ] H
S - be: 027 (v br: 0so(mo) | customen PCC1: Ortak Baglanti Noktasi 1: OG Girig Hucresi
TPF: 0.77 TPF: 0.77 prepared by:
a: 426 kv o 425 i : PCC2: Ortak Baglanti Noktasi1 2 : AG B
Q: 426 kVAr Q: 425 kVAr Date: 06/01/2023 . a ag an I O aSI . ara
Isc: 43.71 kA Isc: 55.09 kA
KF: 8.9 Kf: 9.2 Show comments K T 1 t D d D ® .I
Isc/lload: 971 Isc/load: 45 ompanzasyon lesisatl bevrede vegl
PCC2 Switchboard
THDi: 52% THDi: 52% THDi: 52% THDi: 52% THDi: 52% THDi: 52% THDi: 52% THDi: 52% THDi: 52% THDi: 52%
.IlnnleZAI IlrnsluAl IlrmleZAI IlrmleZAI IlrmslHAl [lnnleZAI Ilrnsl?lAl llrmleZAl ilnnleZAI IIrmleZA
Irms(L1): 1.2 kA Irms(L2): 1.2 kA Ims(L3): 1.2 kA Urms(L12): 399 vV Urms(L23): 400 V Urms(L31): 399 VvV LL/LN
ot THDI(L1): 51.5 % THDI(L2): 51.5 % THDI(L3): 51.5 % THDu(L12): 7.4 % THDuU(L23): 7.4 % THDuU(L31): 7.4 %
' 1 (D), kA
b = 5 1.72 4
. 8 3 1.20
= ’
e o.86 4+
L @
i G.C) 4 0.43 4+
E: 1 g 05T 10T 15T oT
N 4 -0.43 4+
VFD VFD VFD VFD VFD VFD VFD VFD VFD VFD '@ i
: ] -1.29 4+
75 kw 75 kw 75 kw 75 kw 75 kw 75 kw 75 kw 75 kw 75 kw 75 kw : : -1.72 4+
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% !
Load # Load # Load # Load # Load # Load # Load # Load # Load # Load #
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Harmonix, Serial Passive Harmonic Filter Simulation Software

o o0 Transformator Gucu: 1000kVA

PEC THDu: 1.8 % THDu: 2.0 % Nanas  Unttied . .
2T s = o = Rt Kurulu Guci: 10 adet 75kW HKC
F: 50 Hz Imms: 40 A Irms: 1.08 kA
THDu: 1.8 % = 0. s 0. Cust = -4 . " -
' L . o0 o PCC1: Ortak Baglanti Noktasi 1: OG Giris Hucresi
P: 749 kw P: 734 kW Prepared by:
Q: 136 kVAr Q: 122 kVAr Date: 06/01/2023 . ~ .
43,71 kA s 55,09 kn i L PCC2: Ortak Baglanti Noktasi 2 : AG Bara
Isc/Tload: 1093 Isc/Iload: 51 . . o
PCC2 Switchboard Kompanzasyon Tesisati Devrede Degil
THD|137%| [THDI 37% | ITHD- 37% ITHD- 37%| {Tumlansl lTHD|137%I ITHD-1375t.| [‘I’HDI 37%] ITHDl 37%] ITHD- 37*
Irms: 108 A Irms: 108 A 108 A 108 A Irms: 108 A Irms: 108 A
é g Irms(L1): 1.1 kA Irms(L2): 1.1 kA Irms(L3): 1.1 kA Urms(L12): 399 vV uUrms(L23): 399 V uUrms(L31): 399 Vv LL/LN
E i THDI(L1): 3.7 % THDI(L2): 3.7 % THDI(L3): 3.7 % THDu(L12): 2.0 % THDu(L23): 2.0 % THDu(L31): 2.0 %
:% , (v), kA
1S
: “G : 1.28 4+
qu"' E o0.96 4+
—’ o.64 4
o.32 4+
E®E = / 0.5T 0, 5T 2.0T
5 kW p ' —0.32 ¥
100% . 1 —| .
-0.96 +
-1.28 4+
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IDEAL BAGLANTI SEKLI

ERGUN
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DC Dogrultucu PWM Evirici
DC Bara

{0
e T G G G -
EMC Filtre Sinds Filtre

T

11!

i

Tomo!
0——-—’_2 oL+ | AAAA—
L o —-—— oL Fren Direnci
ot

EN IYl GUC KALITESI COZUMLERI



Tesekkur Ederiz...

https://tr.linkedin.com/company/ergun-elektrik

BEST
POWER QUALITY
SOLUTIONS

k @EHGUI’I
ELEHTRIH

Ergun Elektrik

Beyaz Esya, Elektrikli ve Elektronik Esya Imalat
Bornova, Izmir - 2.490 takipgi

Efficient and resilient products and engineering services to provide
the best solutions in power quality.

Bizi Takip Ediniz...

EEEHQHIH EN IYI GUC KALITESI COZUMLERI



