Maké a 'diﬂ'c-;cncc

< GERNERAL OF PFC/ TONG QUAN VE HE THONG BU CONG SUAT PHAN KHANG
v'Today, electricity is the most common energy in the world.The growing use of electronic
devices with non-linear waves leads to a distortion of sinusoidal voltage and current now, and
brings in the additional losses of power. They have also resulted in current increase of power
capacitors and other parts of the system as well as the issues of capacitor resonance with other
inductive loads. Therefore, it could damage the components in the systems./
Ngay nay, nang lwong dién 1a dang ndng lwong dwoc st dung phd bién nhat trén thé gidi. Viéc
st dung ngay cang nhiéu céac thiét bj dién t&r cé séng phi tuyén tinh din dén sw bién dang cla
dién ap va dong dién hinh sin, dong thoi gay ra thém tdn that dién nang. Chuing cling dan dén sy
gia tdng dong dién cda tu dién va cac bd phan khac cla hé thdng ciing nhw cac van dé vé cong
hwéng cua tu dién véi cac tai cdm rng khac. Do dd, né co6 thé lam héng cac thiét bj trong hé
thong.
v'In the industrial system with non-linear waves, the capacitors without series reactors prove
to be not safe. The reason is that the parallel resonance between power capacitors and the
impedance in the system will cause the amplification of harmonic current.The solution is the use
of detuned reactors forming a resonating circuit with its resonant frequency below the lowest
order harmonic in the system./
Trong hé thdng cdng nghiép v&i cac tai phi tuyén, cac tu dién khéng cé cudn khang néi tiép sé
van hanh khéng an toan. Nguyén nhan la do hién twong céng hwédng song song gilra cac tu
nguodn va tré khang trong hé théng sé gay ra hién twong khuéch dai dong dién hai. Giai phap la
st dung cac cudn khang nbi tiép dé tao thanh mét mach cong hudng véi tan sb cdng hwdng cla
né dwdi séng hai bac thap nhat trong hé théng.
v'The capacitor cabinet with reactor in the PFC system is actually a passive filter. Reactors
with different blocking factors will absorb and limit its amplification, according to different
harmonic load. It has below features:
TG tu bu bao gdm cudn khang trong hé théng PFC thuyc chéat la mot bd loc thu déng. Cac cudn
khang v&i cac hé sd chdn khac nhau sé& hap thu va han ché dé khuéch dai ctia no, tuy theo dai
séng hai khac nhau. N6 c6 cac tinh nang duwdi day:
e For frequencies below fr., the reactor and capacitor system behaves like a capacitance
and compensates the reactive energy./
Dbi voi cac tan sb dwdi tan sb cong hudng (fr), Hé thdng cudn khang va tu bu hoat dong
nhw moét dién dung va bu cdng suét phan khang.
o For frequencies above fr., the reactor and capacitor system behaves like an inductance,
prevents any risk of parallel resonance and absorb certain harmonic current/
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Déi voi cac tan sb trén tan sb cong hwéng (fr), Hé théng cudn khang va tu dién hoat dong
giébng nhu dién cdm, ngdn chan bét ky nguy co' cdng hwdng song song va hap thu mét sé
dong dién hai nhéat dinh.
» Therefore, the overall power cost will be reduced in the way of power factor compensation
and harmonic restriction. They could reduce the power loss, prolong the life of capacitors and
eliminate the unnecessary interference of electronic products.LTEC endeavours to provide
you a unique power solution.
Do dé, chi phi dién nang tdng thé sé& giam theo cach bu trir hé sb cong suét va han ché séng
hai. Chung c6 thé gidm tén that dién nang, kéo dai tudi tho cta tu dién va loai bé sw can thiép
khong can thiét clia cac san pham dién tor.
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Common detuning factors and ordinal of resonance/
Céc hé s6 detuning phd bién va th&r tw cong huéng

< PARAMETERS & DEFINITIONS/ CAC THONG SO VA BINH NGHIA

v'Frequency resonance fr according to below formula./ Tan s6 cong hwéng tinh theo céng
thirc bén dwoi:

1
fr=f1vﬁ

The specified frequency resonace of the filter circuit in which the reactor is operating as a key
component. Below is the reference charts between common detuning factors and frequencies
resonance./

Tan s6 cong huwdng clia mach loc trong d6 cudn khang dang hoat ddng nhw mét thanh phan
chinh. Dwéi day la bang gia tri tham chiéu gitra cac hé sé detuning phd bién va tan sé cong

hwdéng.

Detuning factor P/| Freq. resonance fr/ Recommended applications/

Hé sb detuning P | Tan s6 céng hudng Céc irng dung dwoc dé xuét

fN=50HZ fN=60HZ

5.67% 210Hz 252Hz When HDI in mains must be reduced due
to 5th and 7th harmonic current distortions/
Khi can giam hai dong bac 5 va bac 7 trong hé
théng

6% 204Hz 245Hz Generally given in Japan and USA in 3 phase
circuit when THD in mains must be reduced /
Thwdng dwoc st dung trong hé théng dién 3
pha cGia Nhat ban va My khi can gidm THD
trong mach chinh
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7% 189Hz 227Hz Most common PFC in Europe with “normal”
THD levels / Puoc siv dung phd bién nhéat
trong cac hé théng PFC & Chau Au v&i mirc
THD “binh thuwdng”

8% 177Hz 212Hz Common PFC in Germany with major 5th,7th
harmonics in the mains to avoid inductance
attenuations/ Pwoc st dung phd bién trong
cac hé théng PFC tai Blrc cé séng hai bac 5
va 7 dé tranh suy gidm dién cadm

12.7% 140Hz 168Hz where 3rd harmonic is strong/
Cac hé thdng c¢6 hai bac 3 cao
13% 138Hz 166Hz Generally given in Japan or USA in 3 phase

circuit with 3rd harmonics is strong for better
detuning results/ Thwong dwoc s dung tai
Nhat Ban va My v&i cac mach dién 3 pha cé
hai bac 3 cao dé cho két qua loc tét hon

14% 134Hz 160Hz Most common PFC in Europe with major 3rd
harmonics in the mains to avoid inductance
attenuations/ Pwoc st dung phd bién trong
cac hé théng PFC tai Chau Au, noi cé séng hai
bac 3 cao dé tranh suy gidm dién cam

v Detuning factor P/ Hé s6 detuning P

— XL — 2¢ 2
P = 100X_c_ 100 X 4w~ fy“LC
v Required voltage strength of the capacitor (Uc )/ Bién ap can thiét cia tu bu U,
The series connection of capacitor and reactor causes a voltage rise at the capacitor terminals,
which must be considered as below formula when selecting a capacitor for the application/ Viéc
mac ndi tiép tu dién va cudng khang sé gay ra sv gia tdng dién ap tai dau ndi cla tu bu. Diéu
nay phai dwoc tinh toan theo céng thirc bén dwoi
Un
Taop
v Rated reactive power of Capacitor Qc/ Cong suat phan khang cda tu bu
Qc = 3C2nfyU%10~°
v Output of Capacitor Q ¢/ Cong suét ngd ra mach LC

Quc = Qc (Z—:)Zﬁ

< FEATURE TECHNICAL/ BDAC TiNH KI THUAT

v Three phase harmonic block REACTOR with high linerity, designed and sized for a high
harmonic load in power factor correction systems. The R-C type Reactor ensures a lengthy
service life, extremely low losses and low noise emission during operation/

Cudn khang ba pha vé&i dd tuyén tinh cao, dwoc thiét ké twong thich véi cac tai cé hai cao
trong cac hé théng bu cdng suat phan khangs. Mach RC (REACTOR — CAPACITOR) dam bao
tudi tho dai, ton théat va tiéng dn thap trong qua trinh van hanh.

v" The core of the reactor consists of a magnetic plate made of top-grade iron with low-losss
oriented grain with low losses/

Mach tr cGia cudn khang dwoc ghép bang cac |& sét tir cao cap véi hat dinh hwéng ddm bao
ton that thap.

v' Winding material: luminium/ Day quan bang nhém

v' Complied with IEC60289/ Phu hop véi tiéu chuan IEC60289
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% SPECFICICATIONS/ THONG SO KI THUAT

Rated voltage (Un)/ Dién ap lwoi

200-210VAC/ 400VAC up to 22KV

Rated frequency/ Tan so

50/ 60Hz

Linearity/ D6 tuyén tinh

1.8+2.21In

Tuning order (relative impedance)/ Tré
khang twong doi

5.67, 6%, 7%, 8%, 12.7%, 13%, 14%

Tolerance on the inductance/ + 5%
Sai so dién cam

Ambient temperature/ 40°C
Nhiét dé mdi trwdng

Operating temperature/ 85°C

Nhiét dé van hanh

Thermal protection/
Bao vé qua nhiét

annegted on terminal block 250VAC 2,A/
Tiép diém bao vé qua nhiét duwoc két ndi qua
terminal 250VAC, 2A

Overheat protection/ Bao vé qua nhiét

Over/ Trén 100°C

Maximum permissible current/
Dong dién t6i da cho phép

Iyp = L2+ 12+ 12+ + 12

Max. harmonic distortion (in current)
permitted in continuous operation/

Méo dang hai dong ti da ma cudn khang cé
thé lam viéc lién tuc

1.3In (250Hz) — 1.15 In(350Hz)

Max. harmonic distortion (in voltage) 1.05Un
permitted in continuous operation/

Méo dang hai ap t6i da ma cudn khang cé

thé lam viéc lién tuc

Saturation current/ Dong bao hoa 1.5+ 1.8In
Level of insulation between core and 3KV/1m.
winding/ 3KV/ 1phut
Cach dién gitra mach tir va day quén

Insulation level/ Mtrc cach dién 1.1KV

Installation/ Lap dat

Indoor/ Trong nha

Cooling/ Lam mat

Natural or force air/
Ty nhién hoac cwdng blrc

Degree of protection/
Cap bao vé

IPOO
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Un Qc Uc Q.c In P Model Dimen
(V) | (KVAR) | (V) |(KVAR) | (A) Copper terminal | Copper busbar =slon
connection/ Két | connection/
noi terminal dong| Két noi busbar
dong

10 8.8 12 R06-440.010AS

15 13.2 19 R06-440.015AS

20 17.6 26 R06-440.020AS | R06-440.020A | Drawing

25 22.0 32 | 6% [R06-440.025AS | R06-440.025A | name:

30 26.4 39 R06-440.030AS | R06-440.030A | DR03/22
400 40 440 7352 52 R06-440.040AS | R06-440.040A

50 44.0 65 R06-440.050AS | R06-440.050A

60 52.8 78 R06-440.060AS | R06-440.060A

75 65.9 98 R06-440.075A

80 70.3 104 R06-440.080A

90 79.1 118 R06-440.090A

100 87.9 131 R06-440.100A

10 8.4 12 R06-450.010AS

15 12.6 19 R06-450.015AS

20 16.8 26 R06-450.020AS | R06-450.020A | Drawing

25 21.0 32 R06-450.025AS | R06-450.025A | name:

30 25.2 39 R06-450.030AS | R06-450.030A | DR03/22

40 33.6 52 R06-450.040AS | R06-450.040A
400 50 450 42.0 65 | 6% [R06-450.050AS | R06-450.050A

60 50.4 78 R06-450.060AS | R06-450.060A

75 63.0 98 R06-450.075A

80 67.2 104 R06-450.080A

90 75.7 118 R06-450.090A

100 84.1 131 R06-450.100A

10 8.9 13 R07-440.010AS

15 13.3 19 R07-440.015AS

20 17.8 26 R07-440.020AS | R07-440.020A | Drawing

25 22.2 32 R07-440.025AS | R07-440.025A | name:

30 26.7 39 R07-440.030AS | R07-440.030A | DR03/22
400 40 440 35.5 52 | 7% [ R07-440.040AS | R07-440.040A

50 44 .4 65 R07-440.050AS | R07-440.050A

60 54.0 78 R07-440.060AS | R07-440.060A

75 66.6 98 R07-440.075A

80 71.1 104 R07-440.080A

90 79.9 118 R07-440.090A

100 88.9 131 R07-440.100A

10 8.5 13 R07-450.010AS

15 12.7 19 R07-450.015AS

20 17.0 26 R07-450.020AS | R07-450.020A | Drawing

25 21.2 32 R07-450.025AS | R07-450.025A | name:

30 255 39 R07-450.030AS | R07-450.030A | DR03/22

40 34.0 52 R07-450.040AS | R07-450.040A
400 50 450 425 65 | % | R07-450.050AS | R07-450.050A

60 51.0 78 R07-450.060AS | R07-450.060A

75 63.7 98 R07-450.075A

80 68.0 104 R07-450.080A

90 76.5 118 R07-450.090A

100 85.0 131 R07-450.100A

10 6,67 10 R13-525.010AS

15 10,01 15 R13-525.015AS
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20 13,34 20 R13-525.020AS | R13-525.020A
25 16,68 24 R13-525.025AS | R13-525.025A
30 20,02 29 R13-525.030AS | R13-525.030A
40 26,69 39 R13-525.040AS | R13-525.040A

400 50 525 33,36 49 | 13% | R13-525.050AS | R13-525.050A
60 40,03 58 R13-525.060AS | R13-525.060A
75 50,04 73 R13-525.075A
80 53,38 78 R13-525.080A
90 60,05 87 R13-525.090A
100 66,72 97 R13-525.100A
10 6,75 10 R14-525.010AS
15 10,12 15 R14-525.015AS
20 13,5 20 R14-525.020AS | R14-525.020A
25 16,87 25 R14-525.025AS | R14-525.025A
30 20,25 29 R14-525.030AS | R14-525.030A

400 40 525 27 39 | 149, | R14-525.040AS | R14-525.040A
50 33,75 49 R14-525.050AS | R14-525.050A
60 40,5 59 R14-525.060AS | R14-525.060A
75 50,62 74 R14-525.075A
80 54 78 R14-525.080A
90 60,75 88 R14-525.090A
100 67,5 98 R14-525.100A

* Other technical specifications (5.67%, 8%, 9%, 12.7%,...) can be made on request/ Co thé san
xuét theo théng sé khach hang yéu céu (5.67%, 8%, 12.7%,...)

< DIMENSION/ KiCH THUGOC
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KVAR| A B H E F E1 | E2 D KG
20 225 | 155 | 195 | 195|105 | 150 | 75 | 10® | 17,5
25 225 | 160 | 200 | 195|105 | 150 | 75 | 10® | 17,8
30 235 | 162 | 200 | 200 | 105 | 150 | 75 | 10D | 18,5
40 265 | 170 | 230 | 230 | 115 | 150 | 90 | 10® | 26,8
50 265 | 175 | 235 | 230 | 115 | 150 | 90 | 10® | 27,4
60 300 | 175 | 260 | 245 | 130 | 160 | 100 | 10® | 38,1
75 300 | 185 | 280 | 250 | 135 | 165 | 105 | 10| 42
100 330 | 220 | 295 | 260 | 140 | 150 | 90 | 10® | 58,2

F
\‘_\‘ -

Drawing name: DR03/22

** Size is for reference only/ Kich thuéc tham khao, cé thé thay dbi theo diéu kién thuc té
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(Aaster AC INPUT REACTOR SERIES ﬁ

Make a difference

= Application/ ('ng Dung

v MASTER’s AC input reactor series are high-level quality which are
widely used in a variety of motor operation by inverter systems. With
the feature of easy installation, simple wiring, easy maintenance/
Cuon khang ngd vao bién tdn MASTER cé chat lwgng cao, dwoc st
dung réng rai trong cac hé thdng déng co' van hanh bang bién tan. ...
V&i tinh ndng |ap dat tién loi, dau day don gian, bdo tri d& dang.

¥'They have high linerity, designed and sized for a high harmonic
systems, help to protection and extend the life of the inverter and
motor
Chung c6 dd tuyén tinh cao, duoc thiét ké twong thich véi cac hé
thdng c6 hai cao, gilp bao vé va kéo dai tudi tho clia dong co va
bién tan

v'"We design and manufacture AC input reactor series complete with
inverter from 2.5KW to 400KW/
Chung téi thiét ké va san suéat cudn khang ngd vao twong thich véi
bién tan co6 cong suét tlr 2.5KW dén 400KW.

v'Lower-noise, temperature rise lower, rapid heat release/
Tiéng 6n thap, d6 tang nhiét nhd va gidi phong nhiét nhanh.

v'AC input reactor series used with input voltage from 380-660V and
frequency 50/60 Hz/
Cuodn khang ngd vao bién tan s dung v&i dién ap tr 380 — 480V,
tan s6 50/60Hz

v'Complete with IEC60289/ Phu hop véi tiéu chudn IEC60289

= Main Technical data/ Thong s6 ki thuat

MRXxx-
ﬂ» Voltage/power / Dién ap/ Coéng suét
Type/ Ma Relative impedance/ Tré khang
» Type/ Loai
Voltage/ Dién ap (V) 380, 400, 415, 440, 660
Relative impedance/ Tré khang 6%, 7%
Frequency/ Tan so 50/60 Hz
Power/ Cong suat From 2.5KW to 400KW/ Ttr 2.5KW dén 400KW
Maximum ambient temperature/ 0-40°C
Nhiét dd6 méi trvong toi da
Winding material/ VVat liéu day quan Copper/ Déng
Insulation class/ Cap cach nhiét Class F or H/ Cap F hoac H

* Other technical specifications can be made on request/ Cé thé sén xuét theo théng s6 khach hang
yéu cau
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L4

I
)’I;kc;difffrgl;;'c DC REACTOR SERIES -.}""ig

= Application/ ('ng Dung

v MASTER’s DC reactor series are high-level quality which are widely
used in a variety of inverter (AC-DC-AC). It has the function of
limiting the current waveform pulse in the rectifier, and the harmonics
caused by the converter, thus improving the input power factor./
Cuodn khang DC MASTER c6 chat lwong cao, dwoc st dung rong rai
trong cac bd chuyén déi (AC-DC-AC). N6 cé chirc ndng gidi han
dong dién xung trong bd chinh lwu va séng hai gay ra béi bd chuyén
ddi, do d6 cai thién hé sé cong suat dau vao.

¥'They have high linerity, designed and sized for a high harmonic
systems, help to protection and extend the life of the inverter and
motor
Chung c6 dd tuyén tinh cao, duwoc thiét ké twong thich véi cac hé
thdng c6 hai cao, gilp bao vé va kéo dai tudi tho clia dong co va
bién tan

v'"We design and manufacture DC reactor series complete with inverter
from 2.5KW to 400KW/
Chung toi thiét ké va san suét cudn khang ngd DC twong thich véi
bién tan co6 cong suét tlr 2.5KW dén 400KW.

v'Lower-noise, temperature rise lower, rapid heat release/
Tiéng 6n thap, d6 tang nhiét nhd va gidi phong nhiét nhanh.

v'DC reactor series used with input voltage from 380-660V and
frequency 50/60 Hz/
Cudn khang ngd vao bién tan st dung voi dién ap tir 380 — 480V,
tan s6 50/60Hz

v'Complete with IEC60289/ Phu hop véi tiéu chuan IEC60289

= Main Technical data/ Thong s6 ki thuat

MD-xxx/xxX

Power of inverter/ Cong suét bién tan
Typel/ Ma

Input voltage of inverter/ Dién ap ngd

vao bién tan

» Type/ Loai

Input voltage of inverter/ 380, 400, 415, 440, 660
Dién ap ngd vao bién tan(V)
Input frequency of inverter/ 50/60 Hz
Tan sO ngd vao bién tan
Power/ Cong suat From 2.5KW to 400KW/ Ttr 2.5KW dén 400KW
Maximum ambient temperature/ 0-40°C
Nhiét dd6 méi trwong toi da
Winding material/ \VVat liéu day quan Copper/ Bong
Insulation class/ Cap cach nhiét Class F or H/ Céap F hoac H

* Other technical specifications can be made on request/ Cé thé san xuét theo théng s6 khach hang
yéu cau
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