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1. GIAI PHAP LQC SONG HAI CHU PONG

B0 loc song hai chii dong SFR-APF 1a giai phap nang cao chat lugng dién nang bao
gdm loc chu dong séng hai va bu cong suat phan khang. Elecnova SFR-APF c6 thé loc
va bu song hai (bién thién theo thir tu va tan sd) va cong suat phan khang bién thién
theo thoi gian thuc. Elecnova SFR-APF duoc sir dung dé khac phyc nhing thiéu sot
clia viéc triét tidu song hai thong thuong va cac phuong phap bu cong suat phan khéng
nhu b0 loc song hai thu dong va dat dugc chirc nang loc song hai va chirc nang bu cong
suat phan khang cua hé thong. Elecnova SFR-APF duoc sir dung rong rii trong cac linh
vuc : dién, luyén kim, dau khi, cang, cong nghi¢p hoda chit va cong nghiép va rat nhiéu

nganh khéc .

Sy phat trién cua cong nghé da thay do6i cudc séng va hau hét cac phu tai dién duge
sir dung trong tiéu thu dién nang thong minh 14 loai phi tuyén tinh. Dong dién hai dugc
tao ra bdi cac tai phi tuyén nay va duoc hinh thanh béi su chong chit cua vo sé dong
dién co tan sb 1a boi sd nguyén cua dong dién co ban. Khi tat ca cac dang séng duoc

x€p chong 1én nhau, chung s€ tré nén méo dang song.

|

POWER GRID

EER

- e
LOADS

IGET DSP

Hinh 5.1b1 : Nguyén ly hoat dong cua bo loc SFR-APF Module

APF thu tin hiu hién tai cta tai bang CT, tach song hai bang FFT thong minh (Bién
d6i Fourier nhanh) béi DSP sau d6 giri dén IGBT bén trong bang tin hiéu PWM. APF
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s& tao ra dong dién bu c6 clng gia tri nhung ngugc pha véi hé théng hai hoa dé dat

dugc chirc nang loc chu dong theo thot gian thuyc.

A A

Hinh 5.1b2: M6 phong nguyén ly bu song hai cua bo loc SFR-APF Module

Trong do:

Ih 14 dong dién tai bao gdm ca dong co ban (1) va dong hai (3, 5,7, 9, 11...)

Ic 1a dong dién hai (3,5, 7,9, 11...) do AHF sinh ra cung bi€n d§ nhung nguoc dau
Th+Ic 1a dong dién tiéu thy tir ngudn (chi duy nhat dong co ban)

1.1.3 Ung dung.

"

Hinh 5.1c: Ung dung cua bo loc SFR-APF Module

Elecnova SFR-APF c6 thé lap dit theo 02 nguyén 1y : tap trung va phén tan, tiy
thudc vao thuc té ciu tric cua ludi dién, mic d6 méo dang cua séng hai. Elecnova
SFR-APF dugc sir dung rong rai trong tat ca cac nganh : Nganh dién, cong nghiép

ning, cong nghiép nhe, Building & co sd ha tang.
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1.1.4 Chu tao va dic tinh.
- Ung dung linh hoat
- Hiéu suét loc tuyét voi
- Bao v¢ tuyét voi cho thiét bi va hé théng

- HMI théan thién v6i nguoi dung

Hinh 5.1d: Cdu tao ctia bo loc SFR-APF Module

©2022 Viet Nam Power Quality Solution Co., Ltd All Rights Reserved. 5
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Bang 1.2 Théng s6 chinh ciia b loc SFR-APF Module

Item Parameter
. 380,400,415V | 3P3W/3P4W | 690V 3P3W
SFR-APF Grid Mounting Type Wall-mounted/Rack-mounted/Floor model
Rated Input 340~460V 586~793V
Power Grid 50/60Hz +5%
System Frequency . .
Parallel Operation 8 modules, customizable
Overall Efficiency >97%(laboratory data)
Circuit Topology 3-level
Rated Capacity 30A/50A/75A/100A/150A 100A/125A/150A
Compensation Mode Harmonic, reactive power, unbalance
Filtering Range 2 to 51 orders
Filtering Order Selectable from 2 to 51
Filtering Degree Adjustable from 2 to 51
Performance . .
Indicators Reaction Tlme <100us
Response Time <S5ms
Target Power Factor Adjustable from -1 to +1
Control Algorithm FFT, Intelligent FFT and instantaneous reactive power
Switching Frequency 20kHz
Cooling Mode Forced air cooling
Noise Level <65dB
Communications Port RS485
Communications Modbus-RTU
Protocol
o Dkl 4.3in LCD LED indicator LED indicator
Interface
Communications & Automatic current limit protection for power grid over-
Display voltage and under-voltage,powergrid over-frequency and
Protection Function under-frequency,inverted sequence of input voltage, over-
current,over-heating and over-load, and busbar short-
circuit.
Monitoring Alarm Available
Monitoring Independent monitoring and centralized monitoring
) Net Weight 24.5kg/51kg 130kg
gg‘;}g?l Dimensions 444x149x641 | 501x609x142
(W*D*H mm) 520%237%759 581x729%230 300x635%1370.5
Altitude 1,000m, for every increasedl})/()Om, the power is reduced by
0.
Ambient Standards ?pera“ng -20°C-45°C
emperature
Relative Humidity 5% to 95%,non-condensing
Protection Class 1P20
Directive 2014/30/EU 20114/35/EU
Related Standards Standards EN 61000-6-2:2005+AC:2005 EN 61000-6-
Compliance 4:2007+A1:2011 EN 50178:1997 IEEE519
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Gitp tdi vu, nang cao hiéu suat cua cac thiét bi trong ludi dién : May bién ap, day
dan, Cac thiét bi bao vé ACB, MCCB lam gidm dong cuc dai cua hé théng va giai
phong dung lugng ctia hé thong dién.

Pua tong méo dang séng hai dong dién THDi , song hai dién 4p THDu vé ngudng
an toan.

Loai bo hi¢n tugng rung , kéu cta hé théng cap, cling nhu cac thiét bi dong ct trong
tu dién do song hai gay ra

Gitp cac thiét bi dién tir, thiét bi diéu khién lam viéc chinh x4c hon do giam nhiéu
gy ra boi song hai bac cao

Giam san sinh nhiét qua mirc trén May Bién 4p, day dan, Tu dién, cac thiét bi dong
cit ACB, MCCB...bang cach giam Song hai

Ngan chin céac 16i ¢6 thé din dén thoi gian chét: Giam céac gid tri dinh cta dong giy
ra bai song hai 1én céac thiét bj dong cit, thiét bi bao vé cac gia tri dinh nay 1a nguyén
nhan din dén tic dong nham gy ton thét trong san xuat va ton chi phi twong g véi
thot gian yéu cau dé khai dong lai mang dién bi tac dong nham

Cai thién (gia ting) thoi gian str dung thiét bi: May Bién Ap, cac thiét bi dong cit,
Motor , Cac thiét bi dién tir, diéu khién khac hoat dong & cac thong s6 cho phép dan
t6i ting tudi tho cua cac thiét bi.

Lam giam dang ké cac hién tugng cong hudng ciia cac tu dién hién hiru gitp ting
tudi tho cta tu dién

Pua cac thong s6 THDi, THDu va TDD vé dudi thong sd quy dinh theo Thong tu
30/2019/TT-BCT - B§ Cong Thuong tranh truong hop bi phat do vi pham quy dinh
vé song hai

Gop phan tiét kiém dién ning tiéu thu cia nha may
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2. TINH TOAN LUA CHON BO LOC

- Theo nhu hudng dan tinh toan cua hang san xuidt ELECNOVA viéc tinh toan lya chon
cong suat b loc theo cac bude nhu sau :
Budc 1 : Tinh dong dong hai Itap

Imax+«THDi
V(14THDi+THDi )

I TtHD =

Trong do6 :

Ithp : DOng hai tinh toan maxx trong phép do

Imax : Dong dién hi€u dung lon nhat trong thoi gian do

THDi : Tong méo dang song hai tai thoi diém I max
Budc 2 : Tinh dong hai Max cua phu tai

ITHDmax = ITHD/K

Trong do :

Ithp : Dong hai tinh todn max trong phép do

K : Hé s6 mang tai tai thoi diém I max
Buwéc 3 : Chon cong suat bo loc AHF

Ianr > IBL = ITHDmax /H

Trong do :

IanrF : Cong suat bo loc AHF caa ELECNOVA céan chon

IsL : DOng hai Max ctia bo loc can cung cap

H : Hiéu suét bo loc, theo khuyén cdo cua hang ELECNOVA léy gia tri
H=90%

- Du61 day trinh bay 1 vi du cu thé tinh toan lya chon bd loc cho ti dién véi cac thong
sO gia dinh nhu sau : Ta DB-1: 600A - 400VAC — 3P4W, thong tin gia dinh trong qua
trinh van hanh Irms = 400A va THDi = 25% ( day 1a két qua 16n nhat ghi nhan trong
qua trinh do dac d4nh gia ). Hé s6 mang tai gia dinh 80% ( K=0.8)
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Tinh dong dong hai Itup

I max*THDi
V(14THDi*THDI )

I tTHD =

_400%25%
V(1425%%25%)

=97(A)

Tinh dong hai Max cua phu tai
ITHDmax = ITHD/K
=97/0.8
=121.25 (A)
Chon cong suat bo loc AHF
Ianr > IBL = ITHDmax /H

=121.25/0.9
=134.72A

+ Lua chon cong suat bo loc ¢6 Lanr > 134.72 A. Cin ¢l vao thOng s6 k¥ thuat tai muc
1.2 lya chon bg loc tich cuc loai 3P4W 400V cong suit 150A

Bang 2.2 Két qua tinh toan lya chon bo loc.

Két qua do Done hai | HE s0 | Dong hai | Dong B§ | Cong suat
STT Phu thurc te & mang tai max loc AHF
Tai 1 Irms | pppy ITHD K ITHD 1 ypp (A) | TAHF
(A) max
1 |DB-1 | 400 25% 97 0.8 121.25 134.72 150
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3. PHUONG AN KY THUAT CHI TIET

- B6 loc sé& duogc két ndi voi Busbar cta ti DB-1 & phia dau ra ( Load ) cia MCCB
tong. Cap mach luc 3 pha ABC loai Flexible 3x(1x70mm?2 ), Trung Tinh ( N ) sir dung
cap loai Flexible 2x(1x50mm2 ), Tiép dia (PE ) sir dung cap loai Flexible 1x50mm?2
mau vang xanh.

- Mach tin hiéu dong dién s& dau ndi tiép véi mach dong hién hitu lap trén ti dung cap
Cu/PVC/PVC 4x2.5mm?2 . Trudng hop khong c6 bién dong sé& can trang bi thém bién
dong véi thong sd phu hop

- Cap lyc cling nhu cap mach dong s& di trong 6ng nhua véi dudng kinh ph hop va gin

truc tiép 1én tudng phong dién trude khi vao méang cap chung hodc vao ti dién phan
phoi DB-1

- B0 loc sur dung 1a loai Wall mouted ( treo tuong ) s€ duoc treo 1én tudong béng cac chi
tiét gid do kém theo va c6 dinh bang nd sat.

Bdng 3.1.3 Bdng téng hop vit tw tii DB-1

A oz ., . Hang Don Khoi
STT | Mo ta Chung loai / Xuht Xir vi lrong
Harmonic Filter 150A,
400V, 3 Phase, 4 Elecnova A
U | Wire, 50Hz, Wall SFR-APF4-150-04B | —opina | BO :
mouted
Flexible Cable
2 | Cu/PVC 1x70mm2 Cu/PVC 1x70mm2 | Viét Nam | Mét
( Phase A,B,C)
Flexible Cable
3 | Cu/PVC 1x50mm2 Cu/PVC 1x50mm2 | Viét Nam | Mét
Theo thuc
(Phase N ) té 13p dat
Flexible Cable P ¢
4 | Cu/PVC 1x50mm?2 Cu/PVC 1x50mm2 | Viét Nam | Mét
(PE)
Day Cu/PVC/PVC Cu/PVC/PVC . .
> 4x2y.5mm2 4x2.5mm?2 Vigt Nam |- Met
6 | Vattphu can thict d¢ ViétNam | Goi 1
hoan thién
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