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1. OVERVIEW/ TONG QUAN

MASTER power capacitors are manufactured to meet applications from basic to heavy industrial
systems such as mining, processing.../ Tu bu cong suat MASTER dwoc san suat dé dap (rng cac irng
dung tlr co ban dén cac hé théng cong nghiép nang nhw khai khoang, ché bién...

Explosion-proof design, the insulating medium is made of high-performance flame-retardant PU resin
or premium fire-resistant oil, free from PCB and SF6 and environmentally friendly. / Thiét k& chéng né,
Vat liéu cach dién st dung nhwa PU hodc dau cach dién loai PU mém chéng chay cao cip, hoan toan
khéng chira PCB, SF6 va than thién v&i moi tredng.

Using MASTER power capacitors is a solution to help improve system performance, durability,
reliability, safety, high performance with Self-healing breakdown ability./ St dung tu bu MASTER la
gidi phap gilp cai thién hé sb cong suét véi khd ndng hoat ddng bén bi, tin cay, an toan, hiéu suét cao
véi kha nang tw phuc hdi khdi cac hw ton

- According standard/ Phui hop véi tiéu chuan: IEC 60831-1, IEC 60831-2

2. POWER CAPACITOR- DRY TYPE/ TU BU CONG SUAT LOAI KHO
High current terminal connector with hex screw head or Hexagonal nut and bolt. Makes cable
connection safer and effectively, low heat generation/ Dau ndi terminal chiu dong cao véi dau vit luc
giac hodc buldng va dai 6¢ luc giac. Gitp két ndi cap hiéu qua, an toan, it phat nhiét.

[®)
ot

MT-MKC Type MT-MKC- TP type MT-MKS type
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- Explosion-proof design/ Thiét ké chéng né

When the capacitor encounters an overload condition (over-voltage, over-current) during operation, the
film inside the capacitor will self-recover and a certain amount of gas will escape during operation (self-
healing process). anise). When the gas inside the capacitor accumulates to a certain level, the air
pressure inside will gradually increase. The gas released due to the self-healing ability of the membrane
during this time will increase the air pressure inside the capacitor. The pressure in the capacitor slowly
increases, the deformation of the top cover of the product also slowly increases, usually bulging 3 ~
4mm to prevent the capacitor from being damaged. Before and during this process, the capacitor still
operates normally./ Khi tu dién gap tinh trang qua tai (qua dién ap, qua dong) trong qua trinh hoat déng,
mang phim bén trong tu sé ty phuc hoi va mot lwong khi nhét dinh sé thoat ra trong qua trinh hoat
dong (qué trinh tw phuc hdi). Khi khi bén trong tu dién tich tu dén mét mare nhét dinh, ap suét khong
khi bén trong sé tang dan, khi thoat ra do kha nang tw phuc hdi cia mang trong th&i gian nay sé lam
tang ap suat khdng khi bén trong tu. Ap suét trong tu tir tir tng 1&n, dd bién dang clia nép trén cla san
ph&m ciing tdng cham, thwdng phong 1&n 3 ~ 4mm dé tranh tu dién bi hw héng. Truwdc va trong qua
trinh nay, tu van hoat déng binh thwong.

An explosion-proof buffer gap has been designed between the capacitor's internal explosion-proof
device and the outer aluminum shell. During the operation of the capacitor, when the self-release ability
of the film causes the compensation volume to increase to a certain amount, the pressure inside the
capacitor will also increase. The air pressure will slowly increase and the top cap of the capacitor will
also swell. When the capacity loss of the capacitor is less than about 5%, even though the top cover is
bulging, because the product has an anti-explosion buffer gap function, the working performance of the
capacitor is still normal./ Mot khoang cach dém chéng né da duwoc thiét ké gitra thiét bi chdng nb bén
trong cla tu va vé nhém bén ngoai. Trong qua trinh hoat déng cua tu dién, khi kha nang tw giai phéng
clia mang phim lam thé tich tu bu tdng Ién mét lwong nhét dinh, ap suat bén trong tu cling sé tang 1én.
Ap suét khong khi sé tir tir tang 18n va nép trén cla tu ciing sé phdng lén. Khi tbn that dién dung cla
tu dién nhd hon 5%, mac du nap trén phdng lén, do san phdm cé chirc nang khe hé dém chéng chay
nd nén hiéu suét lam viéc cda tu bu van binh thwong.

When the gas inside the capacitor accumulates to a certain level, the air pressure inside the capacitor
will increase to a pressure that exceeds the protection range of the explosion-proof seal gap, and the
aluminum shell will swell to a height > 4mm. Over time, the lead electrode of the aluminum shell
connected to the inner core through the wire will be disconnected and the capacitor will have an internal
open circuit./ Khi khi bén trong tu dién tich tu dén mét mirc nhét dinh, 4p suéat khéng khi bén trong tu
sé tang lén dén ap suét vwot qua pham vi bdo vé ciia khe hé dém chéng nd va 1&p vé nhém sé phong
lén dén d6 cao > 4mm. Theo thoi gian, dién cwe chi cla vé nhém dwoc nbi véi 16i bén trong qua day
dan sé bi ngat két ndi va tu bu mach hé bén trong.

The internal state of the capacitor works normally./ Trang thai bén trong tu lam viéc binh thuwdong

17 ﬂ

Remark/ Ghi chu

— s |1 _| Explosion-proof clearance/ Khe hé chong n6
2 : 2 | Copper wire/ Day dan dién bang dong
i 3 | Positioning tube/ Ong dinh vi
3 A 4 | Aluminum housing/ V6 nhém
— 5 | Explosion-proof device/ Thiét bi chéng nd
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The state inside the capacitor when the aluminum shell deforms 3-4mm./ Trang thai bén trong tu khi
vé nhém bién dang 3-4mm

11

Remark/ Ghi chu

1.1 | Explosion-proof clearance/ Khe hé chéng n6

2.1 | Copper wire/ Day dan dién bang dong

21

3.1

Positioning tube/ Ong dinh vi

4.1 | Aluminum cover inflates 3~4mm/ Vé nhém phong
|én 3-4mm

5.1 | Explosion-proof device/ Thiét bi chéng nd

State inside the capacitor when the aluminum shell deforms more than 4mm (Internal open circuit
capacitor)./ Trang thai bén trong tu khi vé nhém bién dang trén 4mm (Tu bu hé mach bén trong)

Remark/ Ghi chu

1.2 | Explosion-proof clearance/ Khe hé chong n6

2.2 Electrodqs and Ieads, are dis,connected/ bién cuc
va day dan duwoc ngat két noi

3.2 | Positioning tube/ Ong dinh vi

4.2 | Aluminum shell bulges above 4mm/ V6 nhom
phong Ién trén 4mm

5.2 | Explosion-proof device/
Thiét bi chdng nd

- Fireproof insulating materials/ Vat liéu cach dién chéng chay
The fireproof insulating material is sealed inside the capacitor. This material has very high fire
resistance with a fire resistance temperature of up to 355°C. Non PCB, environmentally friendly./
M6t vat liéu cach dién chdng chay duwoc dién kin bén trong tu bu. VAt liéu nay cé kha nang chdng chay
rat cao véi nhiét do chéng chay 1én dén 355°C. Khong PCB, than thién véi méi trwong.

Technicaj data/
Théng so ki thuat

MT-MKC type

MT-MKS type

Type/
Loai

Cylindrical structure, alluminum case,
with a grounding bolt, indoor installion,
outdoor as per customer’s
requirement / Tu tron, vd nhém, co
buldng ndi dat, 1ap dat trong nha. Co
thé san xuét loai 1ap dat ngoai troi
theo yéu ciu clia khach hang.

Square structure, Powder-coated iron
shell, with a grounding terminal, indoor
installion, outdoor as per customer’s
requirement / Tu vudng, vo sat son
tinh dién, co terminal n6i dat va lap dat
trong nha. Cé thé san suét loai ngoai
troi theo yéu cau cla khach hang

Filling materials/
Vat liéu lam day

PU resin, non PCB, non SF6, fire resistance temperature of up to 355°C, non
PCB, environmentally friend,ly/ Nhwa PU k,h()ng PCB, khdong SF6, than thién
v&i moi tredng, nhiét dd6 chdong chay Ién dén trén 355°C

Power rating/ Cong
suat

2.5KVAR to 50KVAR/ 2.5KVAR dén
50KVAR

10KVAR to 100KVAR/ 10KVAR dén
100KVAR

Rated voltage/
Dién ap dinh murc

230V- 850VAC as per customer’s
requirement/ 230-850VAC theo yéu
cau cua khach hang

230V-2000VAC as per customer’s
requirement/ 230-2000VAC theo yéu
cau cla khach hang

Frequence/ Tan so

50/60Hz

Safety methold/
An toan

Self-healing properties/ Dac tinh tw phuc hoi

Overpressure separation/ Ngat két noi khi qua ap suat

Thermal protection with thermostat connected on the terminal block 250VAC
2A for TP type/ Bao vé qua nhiét v&i thermostat dwgc két noi véi terminal 2A

250VAC. Ap dung vé&i loai TP
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Installation and )
mainternance/ Lap
dat va bao tri

Install vertically, upright/ Lap dat theo phwong thang ding, nap hwéng lén
trén

No mainternace/ Khéng can bo fri

Overcurrent/ Overcurrent continue 1.5In at normal Overcurrent continue 2.0In at normal

Qua dong voltage/ Qua dong lién tuc 1.5In tai voltage/ Qua dong lién tuc 2.0In tai
dién ap dinh marc dién ap dinh mtrc
Maximum overcurrent ia 1.8In at Max. overcurrent ia 2.5In at Un — 20
normal voltage — 20 minute daily/ Qua | minute daily/ Qua dong lién tuc 2.5In
dong t6i da 1.8In trong 20 phut/ ngay | trong 20 phut/ ngay tai dién ap dinh
tai dién ap dinh mirc murc

Overvoltage/ 1.1Un- 8 hours daily/ 1.1Un trong 8 gi®/ ngay

Qua ap 1.15Un- 30 minutes daily/ 1.15Un trong 30 phut / ngay

1.2Un- 5 minutes daily/ 1.2Un trong 5 phut/ ngay

1.3Un- 1 minutes daily/ 1.3Un trong 1 phut/ ngay

Maximum inrush
current/ ]
Dong xung toi da

200In at nominal voltage/ 200In tai dién ap dinh mdrc

Voltage test/
Kiém tra cach dién

Terminal-Terminal: 2.15xUy AC 10s
Terminal-Case/ (Terminal-Va): (2xUy) +2000VAC 10s

Tbn hao cdng suéat
(v&i dién tré)

Dielectric losses/ Tén | <0.25W/KVAR
hao dién mbi

Power loss (with <0.5W/KVAR
resistor)/

Capacitance
tolerance/
Sai sO dién dung

-5 to +10% at 20°C/ -5% dén +10% tai 20°C

Nhiét d6 lwu kho

Temperature range/ | -40°C~60°C
Ngudng nhiét do

Storage -40°C~70°C
temperature/

Maximum humidity/
D6 am toi da

95 % non-condensing/ 95% khéng ngwng tu

Max. site,altitude/
D6 cao toi da

4000m compared to sea level/ 4000m so v&i muwc nwéc bién

Discharge
characteristics/
Pac tinh xa dién

drops below 75V within 3 minutes after disconnecting the power supply
(IEC60831) with the built-in external resistor. / Dién ap tu sé gidm xudng con
75V trong vong 3 phut ké tir khi ngat dién (IEC60831) véi dién tré tich hop
san bén ngoai

Service life/ Tudi tho

150.000hours/ 150.000 gi&

Max. number of
switching cycles per
year/ S6 lan déng
cat t6i da trong mét
nam

10.000 cycles/ lan
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Model/ V.tage 50Hz 60Hz Capacitance/| Dimensions/| Stud
Ma I Dién| Qc Ic Qc Ic bién dung | Kich thwéc |screw/
ap |(KVAR)| (A) |(KVAR)| (A) (uF) ®D*H (mm) Pinh vit
(VAC)
Rated voltage 230VAC, 50/60Hz/ Bién ap dinh mirc 230VAC, 50/60Hz
MT-MKC-230-05-3 230 |5 12,57 | 6 15,08 3*100,34 | 65x165 M12x16
MT-MKC-230-10-3 230 |10 2513 |12 30,16 3*200,68 | 86x165 M16x25
MT-MKC-230-15-3 230 |15 37,70 | 18 45,24 3*301,01 86x235 M16x25
MT-MKC-230-20-3 230 |20 50,26 | 24 60,32 3*401,35 | 86x278 M16x25
Rated voltage 250VAC, 50/60Hz/ Bién ap dinh mirc 250VAC, 50/60Hz
MT-MKC-250-05-3 250 |5 11,56 |6 13,87 3*84,93 65x165 M12x16
MT-MKC-250-10-3 250 |10 2312 |12 27,75 3*169,85 86x165 M16x25
MT-MKC-250-15-3 250 |15 3468 | 18 41,62 3*254,78 86x235 M16x25
MT-MKC-250-20-3 250 |20 46,24 | 24 55,49 3*339,70 86x278 M16x25
MT-MKC-250-25-3 250 |25 57,8 30 69,36 3*424,63 96x278 M16x25
Rated voltage 415VAC, 50/60Hz/ Bién ap dinh mirc 415VAC, 50/60Hz
MT-MKC-415-05-3 415 |5 6,96 6 8,36 3*30,82 65x165 M12x16
MT-MKC-415-10-3 415 |10 13,93 | 12 16,71 3*61,64 76x235 M12x16
MT-MKC-415-15-3 415 |15 20,89 | 18 25,07 3*92,46 86x235 M12x16
MT-MKC-415-20-3 415 | 20 27,86 | 24 33,43 3*123,28 86x278 M12x16
MT-MKC-415-25-3 415 | 25 34,82 | 30 41,79 3*154,10 96x278 M12x16
MT-MKC-415-30-3 415 | 30 41,79 | 36 50,14 3*184,92 106x278 M16x25
MT-MKC-415-40-3-TP | 415 | 40 55,71 | 48 66,86 3*246,55 126x278 M16x25
MT-MKC-415-50-3-TP | 415 | 50 69,64 | 60 83,57 3*308,19 136x278 M16x25
Rated voltage 420VAC, 50/60Hz/ Dién ap dinh mirc 420VAC, 50/60Hz
MT-MKC-420-05-3 420 |5 6,88 6 8,26 3*30,09 65x165 M12x16
MT-MKC-420-10-3 420 |10 13,76 | 12 16,52 3*60,18 76x235 M12x16
MT-MKC-420-15-3 420 | 15 20,64 | 18 24,77 3*90,27 86x235 M12x16
MT-MKC-420-20-3 420 |20 27,53 | 24 33,03 3*120,36 86x278 M12x16
MT-MKC-420-25-3 420 | 25 34,41 | 30 41,29 3*150,45 96x278 M12x16
MT-MKC-420-30-3 420 |30 41,29 | 36 49,55 3*180,54 106x278 M16x25
MT-MKC-420-40-3-TP | 420 | 40 55,05 | 48 66,06 3*240,72 126x278 M16x25
MT-MKC-420-50-3-TP | 420 50 68,81 60 82,58 3*300,90 136x278 M16x25
Rated voltage 440VAC, 50/60Hz/ Pién ap dinh mirc 440VAC, 50/60Hz
MT-MKC-440-05-3 440 |5 6,57 6 7,88 3*27,42 65x165 M12x16
MT-MKC-440-10-3 440 |10 13,14 | 12 15,76 3*54,83 76x235 M12x16
MT-MKC-440-15-3 440 |15 19,71 | 18 23,65 3*82,25 86x235 M12x16
MT-MKC-440-20-3 440 |20 26,27 | 24 31,53 3*109,67 86x278 M12x16
MT-MKC-440-25-3 440 | 25 32,84 |30 39,41 3*137,08 96x278 M12x16
MT-MKC-440-30-3 440 | 30 39,41 | 36 47,29 3*164,50 106x278 M16x25
MT-MKC-440-40-3-TP | 440 | 40 52,55 | 48 63,06 3*219,33 126x278 M16x25
MT-MKC-440-50-3-TP | 440 | 50 65,67 | 60 78,82 3*274,16 136x278 M16x25
Rated voltage 450VAC, 50/60Hz/ Bién ap dinh mirc 450VAC, 50/60Hz
MT-MKC-450-05-3 450 |5 6,42 6 7,71 3*26,21 65x165 M12x16
MT-MKC-450-10-3 450 |10 12,85 | 12 15,41 3*52,42 76x235 M12x16
MT-MKC-450-15-3 450 15 19,27 18 23,12 3*78,63 86x235 M12x16
MT-MKC-450-20-3 450 |20 2569 | 24 30,83 3*104,85 86x278 M12x16
MT-MKC-450-25-3 450 |25 32,11 |30 38,54 3*131,06 96x278 M12x16
MT-MKC-450-30-3 450 |30 38,54 | 36 46,24 3*157,27 106x278 M16x25
MT-MKC-450-40-3-TP | 450 | 40 51,38 | 48 61,66 3*209,69 126x278 M16x25
MT-MKC-450-50-3-TP | 450 | 50 64,23 | 60 77,07 3*262,12 136x278 M16x25
Rated voltage 480VAC, 50/60Hz/ Bién ap dinh mirc 480VAC, 50/60Hz
MT-MKC-480-05-3 480 |5 6,02 6 7,23 3*23,04 65x165 M12x16
MT-MKC-480-10-3 480 |10 12,04 | 12 14,45 3*46,08 76x235 M12x16
MT-MKC-480-15-3 480 |15 18,06 | 18 21,68 3*69,11 86x235 M12x16
MT-MKC-480-20-3 480 | 20 24,08 | 24 28,90 3*92,15 86x278 M12x16
MT-MKC-480-25-3 480 | 25 30,11 | 30 36,13 3*115,19 96x278 M12x16
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Model/ V.tage 50Hz 60Hz Capacitance/| Dimensions/ [Stud

Ma /Pbién| Qc Ilc Qc Ilc Dién dung | Kich thwéc [screw/
ap (KVAR)| (A) | (KVAR)| (A) (uF) ®D*H (mm) BPinh vit
(VAC)

MT-MKC-480-30-3 480 |30 36,13 | 36 43,35 3*138,23 106x278 M16x25

MT-MKC-480-40-3-TP | 480 | 40 48,17 | 48 57,80 3*184,30 126x278 M16x25

MT-MKC-480-50-3-TP | 480 | 50 60,21 | 60 72,25 3*230,38 136x278 M16x25

Rated voltage 525VAC,

50/60Hz/ Bién ap dinh mwrc 525VAC, 50/60Hz

MT-MKC-525-05-3 525 |5 5,51 6 6,61 3*19,26 65x165 M12x16
MT-MKC-525-10-3 525 |10 11,01 |12 13,21 3*38,52 76x235 M12x16
MT-MKC-525-15-3 525 |15 16,52 | 18 19,82 3*57,77 86x235 M12x16
MT-MKC-525-20-3 525 |20 22,02 | 24 26,42 3*77,03 86x278 M12x16
MT-MKC-525-25-3 525 | 25 27,53 | 30 33,03 3*96,29 96x278 M12x16
MT-MKC-525-30-3 525 |30 33,03 | 36 39,64 3*115,55 106x278 M16x25
MT-MKC-525-40-3-TP | 525 | 40 44,04 | 48 52,85 3*154,06 126x278 M16x25
MT-MKC-525-50-3-TP | 525 | 50 55,05 | 60 66,06 3*192,58 136x278 M16x25

— Temperature sensor

EDH :E’I Dust cover | Terminals: M8 1 -
* T =g al5
Name Plate £ Marking
I é 0
LH"J Torque: M16=12Nm
%K 9 Dmm wwsssrases  Serrated washer
]
&
External discharge
resistor
MT-MKC type MT-MKC- TP type
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Model/ V.tage / 50Hz 60Hz Capacitance/ | Dimensions/
Ma bién ap Qc Ic Qc Ic Dién dung Kich thwéc
(VAC) | (KVAR) (A) KVAR (A) | (uF) W*H*D (mm)
Rated voltage 230VAC, 50/60Hz/ Dién ap dinh mrc 230VAC, 50/60Hz
MT-MKS-230-10-3 | 230 10 2513 |12 30,16 3*200,68 240x178x114
MT-MKS-230-15-3 | 230 15 37,70 |18 45,24 3*301,01 240x242x114
MT-MKS-230-20-3 | 230 20 50,26 |24 60,32 3*401,35 240x242x114
MT-MKS-230-25-3 | 230 25 62,83 |30 75,40 3*501,69 240x306x114
MT-MKS-230-30-3 | 230 30 75,40 36 90,47 3*602,03 240x370x114
MT-MKS-230-40-3 | 230 40 100,53 | 48 120,63 3*802,70 240x370x114
MT-MKS-230-50-3 | 230 50 125,66 | 60 150,79 3*1003,38
Rated voltage 250VAC, 50/60Hz/ Bién ap dinh mirc 250VAC, 50/60Hz
MT-MKS-250-10-3 | 250 10 23,12 |12 27,75 3*169,85 240x178x114
MT-MKS-250-15-3 | 250 15 34,68 |18 41,62 3*254,78 240x242x114
MT-MKS-250-20-3 | 250 20 46,24 | 24 55,49 3*339,70 240x242x114
MT-MKS-250-25-3 | 250 25 57,80 30 69,36 3*424,63 240x306x114
MT-MKS-250-30-3 | 250 30 69,36 | 36 83,24 3*509,55 240x370x114
MT-MKS-250-40-3 | 250 40 92,49 |48 110,98 3*679,41 240x370x114
MT-MKS-250-50-3 | 250 50 115,61 | 60 138,73 3*849,26
Rated voltage 415VAC, 50/60Hz/ Dién ap dinh mirc 415VAC, 50/60Hz
MT-MKS-415-10-3 | 415 10 13,93 |12 16,71 3*61,64 240x178x114
MT-MKS-415-15-3 | 415 15 20,89 |18 25,07 3*92,46 240x178x114
MT-MKS-415-20-3 415 20 27,86 24 33,43 3*123,28 240x178x114
MT-MKS-415-25-3 415 25 34,82 30 41,79 3*154,10 240x242x114
MT-MKS-415-30-3 | 415 30 41,79 | 36 50,14 3*184,92 240x306x114
MT-MKS-415-40-3 | 415 40 55,71 48 66,86 3*246,55 240x306x114
MT-MKS-415-50-3 415 50 69,64 60 83,57 3*308,19 240x370x114
MT-MKS-415-60-3 | 415 60 83,57 |72 100,29 3*369,83 240x435x114
MT-MKS-415-70-3 | 415 70 97,50 |84 117,00 3*431,47 240x435x135
MT-MKS-415-75-3 | 415 75 104,46 | 90 125,36 3*462,29 240x435x135
MT-MKS-415-80-3 | 415 80 111,43 | 96 133,71 3*493,11 240x435x135
MT-MKS-415-90-3 | 415 90 125,36 | 108 150,43 3*554,75 360x430x137
MT-MKS-415-100-3 | 415 100 139,29 | 120 167,14 3*616,39 360x435x137
Rated voltage 420VAC, 50/60Hz/ Pién ap dinh mirc 420VAC, 50/60Hz
MT-MKS-420-10-3 | 420 10 13,76 12 16,52 360,18 240x178x114
MT-MKS-420-15-3 | 420 15 20,64 | 18 24,77 3*90,27 240x178x114
MT-MKS-420-20-3 | 420 20 27,53 24 33,03 3*120,36 240x178x114
MT-MKS-420-25-3 | 420 25 34,41 30 41,29 3*150,45 240x242x114
MT-MKS-420-30-3 | 420 30 41,29 | 36 49,55 3*180,54 240x306x114
MT-MKS-420-40-3 | 420 40 55,05 |48 66,06 3*240,72 240x306x114
MT-MKS-420-50-3 | 420 50 68,81 60 82,58 3*300,90 240x370x114
MT-MKS-420-60-3 | 420 60 77,07 |72 92,49 3*314,54 240x435x114
MT-MKS-420-70-3 | 420 70 96,34 | 84 115,61 3*421,26 240x435x135
MT-MKS-420-75-3 | 420 75 96,34 |90 115,61 3*393,17 240x435x135
MT-MKS-420-80-3 | 420 80 102,76 | 96 123,31 3*419,39 240x435x135
MT-MKS-420-90-3 | 420 90 115,61 | 108 138,73 3*471,81 360x430x137
MT-MKS-420-100-3 | 420 100 128,45 | 120 154,14 3*524,23 360x435x137
Rated voltage 440VAC, 50/60Hz/ Dién ap dinh mrc 440VAC, 50/60Hz
MT-MKS-440-10-3 | 440 10 13,14 | 12 15,76 3*54,83 240x178x114
MT-MKS-440-15-3 | 440 15 19,71 18 23,65 3*82,25 240x178x114
MT-MKS-440-20-3 | 440 20 26,27 |24 31,53 3*109,67 240x178x114
MT-MKS-440-25-3 | 440 25 32,84 |30 39,41 3*137,08 240x242x114
MT-MKS-440-30-3 | 440 30 39,41 36 47,29 3*164,50 240x306x114
MT-MKS-440-40-3 | 440 40 52,55 48 63,06 3*219,33 240x306x114
MT-MKS-440-50-3 | 440 50 65,69 | 60 78,82 3*274,17 240x370x114
MT-MKS-440-60-3 | 440 60 78,82 72 94,59 3*329,00 240x435x114
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Model/ V.tage / 50Hz 60Hz Capacitance/ | Dimensions/
Ma bién ap Qc Ic Qc [o3 Pién dung | Kich thwéc
(VAC) (KVAR) (A) KVAR (A) (wF) W*H*D (mm)
MT-MKS-440-70-3 | 440 70 91,96 84 110,35 3*383,83 240x435x135
MT-MKS-440-75-3 | 440 75 98,53 |90 118,23 3*411,25 240x435x135
MT-MKS-440-80-3 | 440 80 105,10 | 96 126,12 3*438,67 240x435x135
MT-MKS-440-90-3 | 440 90 118,23 | 108 141,88 3*493,50 360x430x137
MT-MKS-440-100-3 | 440 100 131,37 | 120 157,65 3*548,33 360x435x137
Rated voltage 450VAC, 50/60Hz/ Bién ap dinh mirc 450VAC, 50/60Hz
MT-MKS-450-10-3 | 450 10 12,85 12 15,41 3*52,42 240x178x114
MT-MKS-450-15-3 | 450 15 19,27 18 23,12 3*78,63 240x178x114
MT-MKS-450-20-3 | 450 20 25,69 24 30,83 3*104,85 240x178x114
MT-MKS-450-25-3 | 450 25 32,11 30 38,54 3*131,06 240x242x114
MT-MKS-450-30-3 | 450 30 38,54 |36 46,24 3*157,27 240x306x114
MT-MKS-450-40-3 | 450 40 51,38 48 61,66 3*209,69 240x306x114
MT-MKS-450-50-3 | 450 50 64,23 | 60 77,07 3*262,12 240x370x114
MT-MKS-450-60-3 | 450 60 77,07 72 92,49 3*314,54 240x435x114
MT-MKS-450-70-3 | 450 70 89,92 |84 107,90 3*366,96 240x435x135
MT-MKS-450-75-3 | 450 75 96,34 | 90 115,61 3*393,17 240x435x135
MT-MKS-450-80-3 | 450 80 102,76 | 96 123,31 3*419,39 240x435x135
MT-MKS-450-90-3 | 450 90 115,61 | 108 138,73 3*471,81 360x430x137
MT-MKS-450-100-3 | 450 100 128,45 | 120 154,14 3*524,23 360x435x137
Rated voltage 480VAC, 50/60Hz/ Dién ap dinh mirc 480VAC, 50/60Hz
MT-MKS-480-10-3 | 480 10 12,04 12 14,45 3*46,08 240x178x114
MT-MKS-480-15-3 | 480 15 18,06 18 21,68 3*69,11 240x178x114
MT-MKS-480-20-3 | 480 20 24,08 | 24 28,90 3*92,15 240x178x114
MT-MKS-480-25-3 | 480 25 30,11 30 36,13 3*115,19 240x242x114
MT-MKS-480-30-3 480 30 36,13 36 43,35 3*138,23 240x306x114
MT-MKS-480-40-3 | 480 40 48,17 | 48 57,80 3*184,30 240x306x114
MT-MKS-480-50-3 | 480 50 60,21 60 72,25 3*230,38 240x370x114
MT-MKS-480-60-3 | 480 60 72,25 |72 86,71 3*276,45 240x435x114
MT-MKS-480-70-3 | 480 70 84,30 84 101,16 3*322,53 240x435x135
MT-MKS-480-75-3 | 480 75 90,32 90 108,38 3*345,56 240x435x135
MT-MKS-480-80-3 | 480 80 96,34 96 115,61 3*368,60 240x435x135
MT-MKS-480-90-3 | 480 90 108,38 | 108 130,06 3*414,68 360x430x137
MT-MKS-480-100-3 | 480 100 120,42 | 120 144,51 3*460,75 360x435x137
Rated voltage 525VAC, 50/60Hz/ Bién ap dinh mirc 525VAC, 50/60Hz
MT-MKS-525-10-3 | 525 10 11,01 12 13,21 3*38,52 240x178x114
MT-MKS-525-15-3 | 525 15 16,52 18 19,82 3*57,77 240x178x114
MT-MKS-525-20-3 | 525 20 22,02 | 24 26,42 3*77,03 240x178x114
MT-MKS-525-25-3 | 525 25 27,53 |30 33,03 3*96,29 240x242x114
MT-MKS-525-30-3 | 525 30 33,03 36 39,64 3*115,55 240x306x114
MT-MKS-525-40-3 | 525 40 44,04 | 48 52,85 3*154,06 240x306x114
MT-MKS-525-50-3 | 525 50 55,05 |60 66,06 3*192,58 240x370x114
MT-MKS-525-60-3 | 525 60 66,06 |72 79,27 3*231,09 240x435x114
MT-MKS-525-70-3 | 525 70 77,07 | 84 92,49 3*269,61 240x435x135
MT-MKS-525-75-3 | 525 75 82,58 90 99,09 3*288,86 240x435x135
MT-MKS-525-80-3 | 525 80 88,08 96 105,70 3*308,12 240x435x135
MT-MKS-525-90-3 | 525 90 99,09 108 118,91 3*346,64 360x430x137
MT-MKS-525-100-3 | 525 100 110,10 | 120 132,12 3*385,15 360x435x137
Rated voltage 660VAC, 50/60Hz/ Dién ap dinh mirc 660VAC, 50/60Hz
MT-MKS-660-10-3 | 660 10 8,76 12 10,51 3*24,37
MT-MKS-660-15-3 | 660 15 13,14 18 15,76 3*36,56
MT-MKS-660-20-3 660 20 17,52 24 21,02 348,74
MT-MKS-660-25-3 | 660 25 21,90 30 26,27 3*60,93
MT-MKS-660-30-3 | 660 30 26,27 36 31,53 3*73,11
MT-MKS-660-40-3 | 660 40 35,03 48 42,04 397,48
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Model/ V.tage / 50Hz 60Hz Capacitance/ | Dimensions/
Ma Dién ap Qc Ic Qc Ic bién dung | Kich thwéc
(VAC) | (KVAR) (A) | (KVAR) (A) (wF) W*H*D (mm)
MT-MKS-660-50-3 | 660 50 43,79 60 52,55 3*121,85
MT-MKS-660-60-3 | 660 60 52,565 |72 63,06 3*146,22
MT-MKS-660-70-3 | 660 70 61,31 84 73,57 3*170,59
MT-MKS-660-75-3 | 660 75 65,69 90 78,82 3*182,78
MT-MKS-660-80-3 | 660 80 70,06 96 84,08 3*194,96
MT-MKS-660-90-3 | 660 90 78,82 108 94,59 3*219,33
MT-MKS-660-100-3 | 660 100 87,58 120 105,10 3*243,70
Rated voltage 690VAC, 50/60Hz/ Dién ap dinh mirc 690VAC, 50/60Hz
MT-MKS-690-10-3 | 690 10 8,38 12 10,05 3*22,30
MT-MKS-690-15-3 | 690 15 12,57 | 18 15,08 3*33,45
MT-MKS-690-20-3 | 690 20 16,75 24 20,11 3*44,59
MT-MKS-690-25-3 | 690 25 20,94 30 25,13 3*55,74
MT-MKS-690-30-3 | 690 30 25,13 36 30,16 3*66,89
MT-MKS-690-40-3 | 690 40 33,51 48 40,21 389,19
MT-MKS-690-50-3 | 690 50 41,89 60 50,26 3*111,49
MT-MKS-690-60-3 | 690 60 50,26 72 60,32 3*133,78
MT-MKS-690-70-3 | 690 70 58,64 84 70,37 3*156,08
MT-MKS-690-75-3 | 690 75 62,83 90 75,40 3*167,23
MT-MKS-690-80-3 | 690 80 67,02 96 80,42 3*178,38
MT-MKS-690-90-3 | 690 90 75,40 108 90,47 3*200,68
MT-MKS-690-100-3 | 690 100 83,77 120 100,53 3*222,97
Rated voltage 720VAC, 50/60Hz/ Dién ap dinh mirc 720VAC, 50/60Hz
MT-MKS-720-10-3 | 720 10 8,03 12 9,63 3*20,48
MT-MKS-720-15-3 | 720 15 12,04 | 18 14,45 3*30,72
MT-MKS-720-20-3 | 720 20 16,06 | 24 19,27 3*40,96
MT-MKS-720-25-3 | 720 25 20,07 |30 24,08 3*51,19
MT-MKS-720-30-3 | 720 30 24,08 | 36 28,90 361,43
MT-MKS-720-40-3 | 720 40 32,11 48 38,54 3*81,91
MT-MKS-720-50-3 | 720 50 40,14 60 48,17 3*102,39
MT-MKS-720-60-3 | 720 60 48,17 72 57,80 3*122,87
MT-MKS-720-70-3 | 720 70 56,20 84 67,44 3*143,34
MT-MKS-720-75-3 | 720 75 60,21 90 72,25 3*153,58
MT-MKS-720-80-3 | 720 80 64,23 96 77,07 3*163,82
MT-MKS-720-90-3 | 720 90 72,25 108 86,71 3*184,30
MT-MKS-720-100-3 | 720 100 80,28 120 96,34 3*204,78
Rated voltage 800VAC, 50/60Hz/ Bién ap dinh mirc 800VAC, 50/60Hz
MT-MKS-800-10-3 | 800 10 7,23 12 8,67 3*16,59
MT-MKS-800-15-3 | 800 15 10,84 18 13,01 324,88
MT-MKS-800-20-3 800 20 14,45 24 17,34 3*33,17
MT-MKS-800-25-3 800 25 18,06 30 21,68 341,47
MT-MKS-800-30-3 | 800 30 21,68 36 26,01 349,76
MT-MKS-800-40-3 | 800 40 28,90 48 34,68 366,35
MT-MKS-800-50-3 | 800 50 36,13 60 43,35 382,94
MT-MKS-800-60-3 | 800 60 43,35 72 52,02 399,52
MT-MKS-800-70-3 | 800 70 50,58 84 60,69 3*116,11
MT-MKS-800-75-3 | 800 75 54,19 90 65,03 3*124,40
MT-MKS-800-80-3 | 800 80 57,80 96 69,36 3*132,70
MT-MKS-800-90-3 | 800 90 65,03 108 78,03 3*149,28
MT-MKS-800-100-3 | 800 100 72,25 120 86,71 3*165,87
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3. POWER CAPACITOR - HEAVY DUTY, OIL TYPE / TU BU CONG SUAT LOAI DAU - ’NG DUNG

CONG NGHIEP NANG

- The MASTER MT-MKD oil-filled power capacitor is engineered for

- industrial and utility applications requiring stable reactive power
. compensation, high reliability, and extended service life./
o : Tu bu ddu MASTER MT-MKD dwoc thiét ké danh cho céac hé théng cong

At
145

nghiép va tram dién yéu cau hiéu suét bu céng suat phan khang cao, van
hanh &n dinh va tudi tho dai han.

- Uses soft PU insulating oil, free from PCB and SF6. With inherent flame-
retardant properties, the product ensures maximum safety by preventing
the spread of fire or explosion under severe fault conditions./

S dung dau cach dién PU mém, khéng chira PCB va SF6, c6 tinh ning
s chdng chay. San phdm mang lai mirc d6 an toan tdi da, ngdn ngtra sw lan

truyén chay nd trong cac diéu kién sw cb nghiém trong.

- Its self-healing polypropylene film, impregnated with refined insulating oil, ensures ultra-low dielectric
loss, superior heat dissipation, and excellent moisture resistance./
CéAu truc film polypropylene tw phuc hdi tAm dau cach dién cao cap gitp dat tdn hao dién méi cuc
thap, tan nhiét hiéu qua va chéng dm tuyét dbi.
- The hermetically sealed, powder-coated steel enclosure (IP54 rated) allows safe and reliable indoor
and outdoor operation under harsh industrial environments. Together with its special explosion-proof
internal safety design, the capacitor automatically disconnects from the circuit when internal pressure
rises, effectively preventing bulging, leakage, or casing rupture, and ensuring maximum protection for

both personnel and electrical systems./

V6 thép son tinh dién han kin dat cAp bao vé IP54, cho phép sir dung an toan trong méi treéng trong
nha va ngoai tr&i ngay ca véi mai trwedng cdng nghiép khac nghiét. Cung véi thiét ké chéng nd dac
biét, tu cé kha nang tw ddong ngét khdi mach khi &p suat noi bod tang cao, gitp ngédn chan hién twong
phdng rd, nb vé, bdo vé ngwdi van hanh va toan bo hé théng dién.

Technical data/ Théng s6 ki thuat

Type/
Loai

Square capacitor with powder-coated steel enclosure (IP54),
equipped with grounding terminal, suitable for both indoor
and outdoor installation./ Tu vuéng, vé sat son tinh dién IP54,
c6 terminal ndi dat, phu hop 1ap dat trong nha va ngoai troi.

Filling materials/
Vat liéu lam day

Soft PU insulating oil featuring flame-retardant and self-
extinguishing properties, with a fire resistance temperature
above 355 °C. The oil is completely free from PCB and SF6
and environmentally friendly./

D4u cach dién tinh khiét c6 tinh nang chéng chay va tw dap
Itva, v&i kha nang chiu nhiét 1&n dén trén 355 °C. Loai dau
nay hoan toan khéng chira PCB, SF6 va than thién v&i moi
trdng.

Power rating/ Cong suat

10KVAR to 100KVAR/ 10KVAR dén 100KVAR

Rated voltage/
Dién ap dinh muc

230V-2000VAC as per customer’s requirement/ 230-2000VAC
theo yéu cau cua khach hang

Frequence/ Tan so

50/60Hz

Safety methold/
An toan

Self-healing properties/ Bac tinh ty phuc hoi

Overpressure separation/ Ngat két ndi khi qua ap

Thermal protection with thermostat connected on the
termina[ bIo,ck 250VAC 2A/ Bao vé qua nhiét voi thermostat
dwoc két nbi voi terminal 2A 250VAC.

Installation and mainternance/ Lap dat va
bao tri

Install vertically, upright/ Lap dat theo phwong thdng dirng, nap
huwdng Ién trén

No mainternace/ Khéng can bao tri

Overcurrent/
Qua dong

Overcurrent continue 2.0In at normal voltage/ Qua dong lién tuc
2.0In tai dién ap dinh mirc

Max. overcurrent ia 2.5In at Un — 20 minute daily/ Qua dong lién
tuc 2.5In trong 20 phut/ ngay tai dién ap dinh mirc
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Overvoltage/
Qua ap

1.15Un- 8 hours daily / 1.15Un trong 8 gi®’/ ngay

1.2Un- 30 minutes daily / 1.2Un trong 30 phut/ ngay

1.25Un- 5 minutes daily / 1.25Un trong 5 phut/ ngay

1.35Un- 1 minutes daily/ 1.35Un trong 1 phat/ ngay

Maximum inrush current/ Dong xung toi
da

300In at nominal voltage/ 3001In tai dién ap dinh muic

Voltage test/
Kiém tra cach dién

Terminal-Terminal: 2.15xUy AC 10s
Terminal-Case/ (Terminal-Vd): (2xUn) +2000VAC 10s

Dielectric losses/ Ton hao dién moi

<0.2W/KVAR

Power loss (with resistor)/
Ton hao cdng suat (voi dién tré)

<0.4W/KVAR

Capacitance tolerance/ Sai so dién dung

-5 to +10% at 20°C/ -5% dén +10% tai 20°C

Temperature range/ Nguwo'ng nhiét do

-40°C~60°C

Storage temperature/ Nhiét do lwu kho

-40°C~85°C

Maximum humidity/ D6 am toi da

95 % non-condensing/ 95% khéng ngung tu

Max. site altitude/ D6 cao t6i da

4000m compared to sea level/ 4000m so v&i muwe nwéc bién

Discharge characteristics/
Dac tinh xa dién

drops below 75V within 3 minutes after disconnecting the
power supply (IEC60831) with the built-in external resistor. /
Dién ap tu s& gidm xudng con 75V trong vong 3 phut ké tir
khi ngét dién (IEC60831) v&i dién tré tich hop sén bén ngoai

Service life/ Tudi tho

150.000hours/ 150.000 gi¢&

Max. number of switching cycles per year/
SO lan déng cat toi da trong mot nam

10.000 cycles/ lan

Model/ V.tage / 50Hz 60Hz Capacitance/ | Dimensions/
Ma bién ap Qc Ic Qc Ic bién dung Kich thwéc
(VAC) | (KVAR) (A) KVAR (A) | (uF) W*H*D (mm)
Rated voltage 230VAC, 50/60Hz/ Dién ap dinh mirc 230VAC, 50/60Hz
MT-MKD-230-10-3 | 230 10 2513 |12 30,16 3*200,68
MT-MKD-230-15-3 | 230 15 37,70 |18 45,24 3*301,01
MT-MKD-230-20-3 | 230 20 50,26 24 60,32 3*401,35
MT-MKD-230-25-3 | 230 25 62,83 30 75,40 3*501,69
MT-MKD-230-30-3 | 230 30 75,40 36 90,47 3*602,03
MT-MKD-230-40-3 | 230 40 100,53 | 48 120,63 3*802,70
MT-MKD-230-50-3 | 230 50 125,66 | 60 150,79 3*1003,38
Rated voltage 250VAC, 50/60Hz/ Bién ap dinh mirc 250VAC, 50/60Hz
MT-MKD-250-15-3 | 250 15 34,68 |18 41,62 3*254,78
MT-MKD-250-20-3 | 250 20 46,24 24 55,49 3*339,70
MT-MKD-250-25-3 | 250 25 57,80 30 69,36 3*424,63
MT-MKD-250-30-3 | 250 30 69,36 36 83,24 3*509,55
MT-MKD-250-40-3 | 250 40 92,49 48 110,98 3*679,41
MT-MKD-250-50-3 | 250 50 115,61 | 60 138,73 3*849,26
Rated voltage 415VAC, 50/60Hz/ Pién ap dinh mirc 415VAC, 50/60Hz
MT-MKD-415-10-3 | 415 10 13,93 |12 16,71 3*61,64 300x265%140
MT-MKD-415-15-3 | 415 15 20,89 |18 25,07 3*92,46 300x265x%140
MT-MKD-415-20-3 | 415 20 27,86 |24 33,43 3*123,28 300x265%140
MT-MKD-415-25-3 | 415 25 34,82 |30 41,79 3*154,10 300x315%140
MT-MKD-415-30-3 | 415 30 41,79 | 36 50,14 3*184,92 300x315%140
MT-MKD-415-40-3 | 415 40 55,71 48 66,86 3*246,55 300x345x140
MT-MKD-415-50-3 | 415 50 69,64 60 83,57 3*308,19 300x345x140
MT-MKD-415-60-3 | 415 60 83,57 72 100,29 3*369,83 300x345x140
MT-MKD-415-70-3 | 415 70 97,50 |84 117,00 3*431,47 335x425x140
MT-MKD-415-75-3 | 415 75 104,46 | 90 125,36 3*462,29 370x425x140
MT-MKD-415-80-3 | 415 80 111,43 | 96 133,71 3*493,11 370x425x140
MT-MKD-415-90-3 | 415 90 125,36 | 108 150,43 3*554,75 405x425x140
MT-MKD-415-100-3 | 415 100 139,29 | 120 167,14 3*616,39 440x425x140
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Model/ V.tage / | 50Hz 50Hz Capacitance/ | Dimensions/
Ma Dién ap Qc Ic Qc Ic bién dung | Kich thwéc
(VAC) (KVAR) | (A) KVAR (A) (wF) W*H*D (mm)
Rated voltage 420VAC, 50/60Hz/ Bién ap dinh mirc 420VAC, 50/60Hz
MT-MKD-420-10-3 | 420 10 13,76 12 16,52 3*60,18 300x265%140
MT-MKD-420-15-3 | 420 15 20,64 18 24,77 3*90,27 300%x265%140
MT-MKD-420-20-3 | 420 20 27,53 24 33,03 3*120,36 300%265%140
MT-MKD-420-25-3 | 420 25 34,41 30 41,29 3*150,45 300x315x%140
MT-MKD-420-30-3 | 420 30 41,29 | 36 49,55 3*180,54 300x315x%140
MT-MKD-420-40-3 | 420 40 55,05 |48 66,06 3*240,72 300x345x140
MT-MKD-420-50-3 | 420 50 68,81 60 82,58 3*300,90 300x345x140
MT-MKD-420-60-3 | 420 60 77,07 72 92,49 3*314,54 300x345x140
MT-MKD-420-70-3 | 420 70 96,34 |84 115,61 3*421,26 335x425x140
MT-MKD-420-75-3 | 420 75 96,34 |90 115,61 3*393,17 370x425x140
MT-MKD-420-80-3 | 420 80 102,76 | 96 123,31 3*419,39 370x425x140
MT-MKD-420-90-3 | 420 90 115,61 | 108 138,73 3*471,81 405x425x140
MT-MKD-420-100-3 | 420 100 128,45 | 120 154,14 3*524,23 440x425x140
Rated voltage 440VAC, 50/60Hz/ Bién ap dinh mrc 440VAC, 50/60Hz
MT-MKD-440-10-3 | 440 10 13,14 12 15,76 3*54,83 300%265%140
MT-MKD-440-15-3 | 440 15 19,71 18 23,65 3*82,25 300%265%140
MT-MKD-440-20-3 | 440 20 26,27 24 31,53 3*109,67 300%265%140
MT-MKD-440-25-3 | 440 25 32,84 |30 39,41 3*137,08 300x315x%140
MT-MKD-440-30-3 | 440 30 39,41 36 47,29 3*164,50 300%315%140
MT-MKD-440-40-3 | 440 40 52,55 48 63,06 3*219,33 300x345x140
MT-MKD-440-50-3 | 440 50 65,69 60 78,82 3*274,17 300x345x140
MT-MKD-440-60-3 | 440 60 78,82 |72 94,59 3*329,00 300x345x140
MT-MKD-440-70-3 | 440 70 91,96 | 84 110,35 3*383,83 335x425x140
MT-MKD-440-75-3 | 440 75 98,53 | 90 118,23 3*411,25 370x425x140
MT-MKD-440-80-3 | 440 80 105,10 | 96 126,12 3*438,67 370x425x140
MT-MKD-440-90-3 | 440 90 118,23 | 108 141,88 3*493,50 405x425x140
MT-MKD-440-100-3 | 440 100 131,37 | 120 157,65 3*548,33 440x425x140
Rated voltage 450VAC, 50/60Hz/ Bién ap dinh mirc 450VAC, 50/60Hz
MT-MKD-450-10-3 | 450 10 12,85 12 15,41 3*52,42 300x265%140
MT-MKD-450-15-3 | 450 15 19,27 18 23,12 3*78,63 300x%265%140
MT-MKD-450-20-3 | 450 20 25,69 24 30,83 3*104,85 300x%265%140
MT-MKD-450-25-3 | 450 25 32,11 30 38,54 3*131,06 300%315%140
MT-MKD-450-30-3 | 450 30 38,54 |36 46,24 3*157,27 300%x315%140
MT-MKD-450-40-3 | 450 40 51,38 48 61,66 3*209,69 300x345x140
MT-MKD-450-50-3 | 450 50 64,23 | 60 77,07 3*262,12 300x345x140
MT-MKD-450-60-3 | 450 60 77,07 72 92,49 3*314,54 300x345x140
MT-MKD-450-70-3 | 450 70 89,92 84 107,90 3*366,96 335x425x140
MT-MKD-450-75-3 | 450 75 96,34 |90 115,61 3*393,17 370x425x140
MT-MKD-450-80-3 | 450 80 102,76 | 96 123,31 3*419,39 370x425x140
MT-MKD-450-90-3 | 450 90 115,61 | 108 138,73 3*471,81 405x425x140
MT-MKD-450-100-3 | 450 100 128,45 | 120 154,14 3*524,23 440x425x140
Rated voltage 480VAC, 50/60Hz/ Dién ap dinh mrc 480VAC, 50/60Hz
MT-MKD-480-10-3 | 480 10 12,04 12 14,45 3*46,08 300%x265%140
MT-MKD-480-15-3 | 480 15 18,06 18 21,68 3*69,11 300%265%140
MT-MKD-480-20-3 | 480 20 24,08 | 24 28,90 3*92,15 300x265%140
MT-MKD-480-25-3 | 480 25 30,11 30 36,13 3*115,19 300x315x%140
MT-MKD-480-30-3 | 480 30 36,13 36 43,35 3*138,23 300%315%140
MT-MKD-480-40-3 | 480 40 48,17 48 57,80 3*184,30 300x345x140
MT-MKD-480-50-3 | 480 50 60,21 60 72,25 3*230,38 300x345x140
MT-MKD-480-60-3 | 480 60 72,25 72 86,71 3*276,45 300x345x140
MT-MKD-480-70-3 | 480 70 84,30 |84 101,16 3*322,53 335x425x140
MT-MKD-480-75-3 | 480 75 90,32 90 108,38 3*345,56 370x425x140
MT-MKD-480-80-3 | 480 80 96,34 96 115,61 3*368,60 370x425x140
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Model/ V.tage / | 50Hz 60Hz Capacitance/ | Dimensions/
Ma Dién ap Qc Ic Qc Ic Pién dung | Kich thwéc
(VAC) (KVAR) | (A) (KVAR) | (A) (wF) W*H*D (mm)
MT-MKD-480-90-3 | 480 90 108,38 | 108 130,06 3*414,68 405x425x140
MT-MKD-480-100-3 | 480 100 120,42 | 120 144,51 3*460,75 440x425x140
Rated voltage 525VAC, 50/60Hz/ Bién ap dinh mirc 525VAC, 50/60Hz
MT-MKD-525-10-3 525 10 11,01 12 13,21 3*38,52 300%265%140
MT-MKD-525-15-3 | 525 15 16,52 18 19,82 3*57,77 300x265%140
MT-MKD-525-20-3 525 20 22,02 24 26,42 3*77,03 300%265%140
MT-MKD-525-25-3 | 525 25 27,53 30 33,03 3*96,29 300x315%140
MT-MKD-525-30-3 | 525 30 33,03 36 39,64 3*115,55 300x315%140
MT-MKD-525-40-3 | 525 40 44,04 48 52,85 3*154,06 300x345x140
MT-MKD-525-50-3 | 525 50 55,05 60 66,06 3*192,58 300x345x140
MT-MKD-525-60-3 | 525 60 66,06 72 79,27 3*231,09 300x345x140
MT-MKD-525-70-3 525 70 77,07 84 92,49 3*269,61 335x425x140
MT-MKD-525-75-3 | 525 75 82,58 90 99,09 3*288,86 370x425x140
MT-MKD-525-80-3 525 80 88,08 96 105,70 3*308,12 370x425x140
MT-MKD-525-90-3 | 525 90 99,09 108 118,91 3*346,64 405x425x140
MT-MKD-525-100-3 | 525 100 110,10 | 120 132,12 3*385,15 440x425x140
Rated voltage 660VAC, 50/60Hz/ Dién ap dinh mirc 660VAC, 50/60Hz
MT-MKD-660-10-3 | 660 10 8,76 12 10,51 3*24,37 300x265x140
MT-MKD-660-15-3 | 660 15 13,14 18 15,76 3*36,56 300x265x140
MT-MKD-660-20-3 | 660 20 17,52 24 21,02 3*48,74 300x315x140
MT-MKD-660-25-3 | 660 25 21,90 30 26,27 3*60,93 300x315x140
MT-MKD-660-30-3 | 660 30 26,27 36 31,53 3*73,11 300x345x140
MT-MKD-660-40-3 | 660 40 35,03 | 48 42,04 3*97,48 300x385x140
MT-MKD-660-50-3 | 660 50 43,79 60 52,55 3*121,85 300x425x140
MT-MKD-660-60-3 660 60 52,55 72 63,06 3*146,22 335x425x140
MT-MKD-660-70-3 | 660 70 61,31 84 73,57 3*170,59 370x425x140
MT-MKD-660-75-3 | 660 75 65,69 90 78,82 3*182,78 405x425x140
MT-MKD-660-80-3 660 80 70,06 96 84,08 3*194,96 405x425x140
MT-MKD-660-90-3 660 90 78,82 108 94,59 3*219,33 440x425x140
MT-MKD-660-100-3 | 660 100 87,58 120 105,10 3*243,70 475x425x140
Rated voltage 690VAC, 50/60Hz/ Bién ap dinh mirc 690VAC, 50/60Hz
MT-MKD-690-10-3 | 690 10 8,38 12 10,05 3*22,30 300x265x140
MT-MKD-690-15-3 | 690 15 12,57 18 15,08 3*33,45 300x265x140
MT-MKD-690-20-3 | 690 20 16,75 24 20,11 3*44,59 300x315x140
MT-MKD-690-25-3 | 690 25 20,94 30 25,13 3*55,74 300x315x140
MT-MKD-690-30-3 | 690 30 25,13 36 30,16 366,89 300x345x140
MT-MKD-690-40-3 | 690 40 33,51 48 40,21 3*89,19 300x385x140
MT-MKD-690-50-3 | 690 50 41,89 60 50,26 3*111,49 300x425x140
MT-MKD-690-60-3 | 690 60 50,26 72 60,32 3*133,78 335x425%x140
MT-MKD-690-70-3 | 690 70 58,64 84 70,37 3*156,08 370x425x140
MT-MKD-690-75-3 | 690 75 62,83 90 75,40 3*167,23 405x425x140
MT-MKD-690-80-3 | 690 80 67,02 96 80,42 3*178,38 405x425x140
MT-MKD-690-90-3 | 690 90 75,40 108 90,47 3*200,68 440x425x140
MT-MKD-690-100-3 | 690 100 83,77 120 100,53 3*222,97 475x425x140
Rated voltage 720VAC, 50/60Hz/ Bién ap dinh mirc 720VAC, 50/60Hz
MT-MKD-720-10-3 | 720 10 8,03 12 9,63 3*20,48 300x265x140
MT-MKD-720-15-3 720 15 12,04 18 14,45 3*30,72 300x265x140
MT-MKD-720-20-3 | 720 20 16,06 24 19,27 3*40,96 300x315x140
MT-MKD-720-25-3 | 720 25 20,07 30 24,08 3*51,19 300x315x140
MT-MKD-720-30-3 | 720 30 24,08 36 28,90 3*61,43 300x345x140
MT-MKD-720-40-3 | 720 40 32,11 48 38,54 3*81,91 300x385x140
MT-MKD-720-50-3 | 720 50 40,14 60 48,17 3*102,39 300x425x140
MT-MKD-720-60-3 720 60 48,17 72 57,80 3*122,87 335x425x140
MT-MKD-720-70-3 | 720 70 56,20 84 67,44 3*143,34 370x425x140
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Model/ V.tage / | 50Hz 60Hz Capacitance/ | Dimensions/
Ma Pién ap | Qc Ic Qc Ic Pién dung | Kich thwéc
(VAC) | (KVAR) | (A) (KVAR) | (A) (wF) W*H*D (mm)
MT-MKD-720-75-3 | 720 75 60,21 90 72,25 3*153,58 405x425x140
MT-MKD-720-80-3 | 720 80 64,23 | 96 77,07 3*163,82 405x425x140
MT-MKD-720-90-3 | 720 90 72,25 108 86,71 3*184,30 440x425x140
MT-MKD-720-100-3 | 720 100 80,28 | 120 96,34 3*204,78 475x425x140
Rated voltage 800VAC, 50/60Hz/ Bién ap dinh mrc 800VAC, 50/60Hz
MT-MKD-800-10-3 | 800 10 7,23 12 8,67 3*16,59 300x265x140
MT-MKD-800-15-3 | 800 15 10,84 | 18 13,01 3*24,88 300x265x140
MT-MKD-800-20-3 | 800 20 14,45 24 17,34 3*33,17 300x315x140
MT-MKD-800-25-3 | 800 25 18,06 | 30 21,68 3*41,47 300x315x140
MT-MKD-800-30-3 | 800 30 21,68 | 36 26,01 3*49,76 300x345x140
MT-MKD-800-40-3 | 800 40 28,90 48 34,68 3*66,35 300x385x140
MT-MKD-800-50-3 | 800 50 36,13 60 43,35 382,94 300x425x140
MT-MKD-800-60-3 | 800 60 43,35 72 52,02 3*99,52 335x425x140
MT-MKD-800-70-3 | 800 70 50,58 84 60,69 3*116,11 370x425x140
MT-MKD-800-75-3 | 800 75 54,19 |90 65,03 3*124,40 405x425x140
MT-MKD-800-80-3 | 800 80 57,80 | 96 69,36 3*132,70 405x425x140
MT-MKD-800-90-3 | 800 90 65,03 | 108 78,03 3%149,28 440x425x140
MT-MKD-800-100-3 | 800 100 72,25 | 120 86,71 3*165,87 475x425x140
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- Capacitors must be stored in warehouses with suitable temperature and humidity, away from rain and
corrosive substances. Capacitors should be placed upright when stored/ Tu dién phai dwoc bao quan
trong kho noi c6 nhiét do va dd6 4m phu hop, trdnh mua va chat &n mon. Tu dién nén dwoc dat thang
dwng khi lwu trie.

- The installation site shall be well ventilated and free of harmful gases and vapors, no electrical
conductivity or explosive dust, and no violent mechanical vibration. In dusty environments, it is necessary
to check and clean dust regularly, especially at the terminal to avoid paths between phases or between
phase and ground./ Vi tri 1ap dat phai dwoc théng gid tét va khéng cé khi, hoi &n mon, khéng dan dién
ho&c bui né va khéng c6 rung ddng co hoc manh. Néu méi trwdng cé nhiéu bui ban, hay kiém tra va vé
sinh bui thuwéng xuyén nhét la tai vi tri terminal d& ddm béo khéng hinh thanh duéng dan dién gitra cac
pha hodc gitra pha véi dat.

- Especially note that under the same voltage e ===~ p— —
conditions, if the ambient temperature increases e N M — HOTSPOT
by 7°C. the capacitor life will be reduced by 50%. Q77" N N N
Therefore,  effective  ventilaton in  the o N \ \ TN —o
compensation system is an economical and highly = N e -
effective solution in improving the life and \ \ N \ \_—5"'“
operation of th itor./ Dac biet lvu y rang  50% N N

peration of the capacitor./ Dac biét lvu y rang 0 N e
trong cung mot diéu kién vé dién ap, néu nhiét do 10000 - \\
mai trvdng téng 7°C thi tudi tho tu s& giam di 50%. N = e
Do do6 viéc théng gié hiéu qua trong hé thong bu la
gidi phap kinh té va hiéu qua cao trong viéc nang —i5
cao tudi tho va van hanh cua tu bu. (*) Y —

- Capacitors shall be installed more than 30mm apait o eacn vuier, 11e upper enu Ul uIe Gapasir
must have a clearance of at least 12mm. The outgoing terminal connection of the capacitor should be
connected with multiple flexible wires and must withstand a load current of at least 1.5 times the rated
current of the capacitor and has a suitable length to ensure that the explosion-proof gap is not obstructed
when expanding./ Céc tu dién phai dwoc lap dat cach nhau hon 30mm, phia trén dau tu phai c6 khoang
h& it nhat 12mm. Tu phai dwoc két ndi bang loai cap mém gdm nhiéu soi nhd va cé kha nang chiu dwoc
dong tai it nhat bang 1.5 1an dong dién dinh mirc cla tu va cé chiéu dai phu hop d& dam bao khe hé
chdng nd khéng bi can tré khi gian né.

- Peel off the insulation layer of the wire 1 piece 18-20mm long. If the sheath
length is too long, a short circuit may occur between neighboring wires. If the
length is too short, the contact between the wire and the terminal will be
dangerous/ Béc I&p cach dién clia day dan mot doan khodng 18-20mm. Néu
chiéu dai vé boc qua dai, cé thé xay ra dodn mach gitra cac day lan can. Néu ,18-20mm
chiéu dai qua ngan, s tiép xuc gitra day dién va terminal s& nguy hiém

- Rules for connecting capacitor cables/ Nguyén tac néi cap tu bu

ight!
Right! Wrong!

CONTACTOR

CONTACTOR
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- Use MCCB or HRC fuse for short circuit protection of capacitor. Note that normal HRC fuses only
protect against short circuits, not overloads. To protect against short circuits and overloads in capacitors,
HRC fuses with AR characteristics should be selected.The rated current of the HRC fuse should be 1.6 to
1.8 of the rated current of the capacitor. Do not use the HRC fuse to disconnect when the capacitor is in
operation as this may cause arcing hazard. / S&r dung MCCB hoé&c cau chi HRC dé& bao vé ngan mach
cho tu dién. Lwu y rang cau chi HRC théng thuwéong chi bao vé tu khéi ngan mach, khéng bao vé tu khai
qua tai. D& bao vé ngan mach va qua tai cho tu bu, can sir dung ciu chi HRC c6 dac tuyén AR. Dong
dinh mte ctia ciu chi HRC phai dwoc chon tir 1.6 dén 1.8 14n dong dinh mdrc cda tu. Khéng st dung cau
chi HRC dé ngét két ndi khi tu dang van hanh vi diéu nay cé thé gay nguy hiém do hé quang dién.

- It is recommended to use a capacitor-duty contactor or a thyristor switching device for capacitor
switching. This is essential to minimize the transient inrush current (during capacitor energizing and
disconnection), thereby extending the capacitor’s lifetime and improving the overall stability and safety of
the reactive power compensation system./ Nén st* dung contactor chuyén dung hodc contactor ban dan
cho tu bu dé déng cét tu bu. Diéu nay la can thiét d& gidm thiéu dong qua do cda tu bu (Khi khéi dong tu
va khi ngat tu bu), qua dé gilip nang cao tudi tho cla tu bu va tinh &n dinh, an toan cta hé théng bu céng
suéat phan khang.

- A specialized relay should be used to protect the capacitor from overload./ Nén si¥ dung relay chuyén
dung dé bao vé tu bu khdi qua tai.

- Make sure the capacitor case is well and effectively grounded. For cylinder capacitors, the capacitor
fixing nut is also the point used for grounding. If grounding is through the metal frame mounted the
capacitor, the insulating paint layer at the nut position and nut washer must be removed./ Bam bao vé cla
tu dién dwoc ndi dat tét va an toan. Béi véi tu tron, dinh 6c ¢b dinh tu cling chinh 1a diém s dung dé néi
dat, néu ndi dat thong qua khung kim loai gén tu thi phai loai bd 1&p son cach dién tai vi tri dai 6¢ va vong
déem dai bc.

- To ensure anti-explosion and anti-fire functions, do not use the capacitor if there is a dent larger than
1mm or any other mechanical damage or the capacitor is leaking./ D& dam béo chirc ndng chéng chay
nd, khéng st dung tu dién néu cé vét Idm Ién hon 1mm hodc bat ky hw héng co hoc nao khac hodc tu bi
ro ri.

- When the capacitor is connected in parallel with the motor (in case of individual compensation for
motor load), the capacitor current should be less than 0.9 of the no-load current of the motor to select the
capacitor.And the live parts of the motor shall not be touched before the motor stops rotating./ Khi tu dién
dwoc mac song song v&i dong co (trwdng hop bu riéng 1& cho tai dong co’), dong dién dinh mic cla tu
dién dwoc chon phai nhé hon 0,9 1an dong dién khéng tai ciia dong co va khéng dwoc cham vao cac bd
phan mang dién ctia dong co trwéc khi ddng co ngirng quay han.

- After turning off the capacitor, you need to wait 3 minutes before operating so that the capacitor
discharges through the discharge resistor. Insulated wire can be used to short-circuit the capacitor
terminals one by one to ground to ensure the capacitor is completely discharged or use a specialized
voltage measuring device to check residual voltage before touching the live parts of the capacitor../ Sau
khi tat tu, can doi 3 phut trwdc khi van hanh dé tu phong dién qua dién tré phong dién. C6 thé st dung
day dan c6 cach dién dé& ngén mach tirng terminal cta tu dién xudng dat dé ddm bao tu dién dwoc phéng
dién hoan toan hoac dung ddng hd do dién ap chuyén dung dé kiém tra dién ap dw cla tu & an toan truéc
khi cham vao cac b phan mang dién cua tu dién.

- Before operating the power capacitors waveform. If harmonic distortion is present in the network,
appropriate countermeasures should be taken depending on the severity of the distortion — such as
installing reactors (detuned or tuned) or active/passive harmonic filters. A power factor controller with
harmonic protection features (monitoring THDu and THDi) is highly recommended to enhance the
protection, extend the service life, and ensure the safe and continuous operation of the capacitor bank../
Trwéce khi van hanh tu dién, can kiém tra dang séng cta hé thdng. Néu hé théng ton tai nguén séng hai,
can thyc hién cac bién phap thich hop tly theo mirc dd nghiém trong clia bién dang séng hai (I&p dat
cudn khang, bd loc séng hai...). Bo diéu khién tu dién c6 chirc nang bao vé séng hai (THDu, THDi) 1a can
thiét dé bao v&, nang cao tudi tho va kha nang van hanh an toan, lién tuc cta ti bu cdng suat phan khang.

- The capacitor voltage level must be at least 5% higher than the system's nominal voltage. When the

capacitor circuit is connected in series with a reactor, the system voltage applied to the capacitor is
Un
(1-pP)

determined based on the formula: U, =
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Mirc dién &p cla tu dién phai cao hon dién ap danh dinh cla hé théng it nhat 5%. Khi mach tu dién cé
mac ndi tiép v&i mot cudn khang thi dién ap cia hé théng dat vao tu bu dwoc xac dinh dwa vao cong thirc:
Un
cTa-p

- Measure the operating current of the capacitor 2 times a years with a specialized true RMS measuring
device and compare with the rated value of the capacitor. If the current is abnormal, check the causes and
eliminate them before putting the capacitor into operation./ Do dong dién lam viéc cla tu dién 2 1an trén
nam bang thiét bi do chuyén dung chudn RMS va so sanh vé&i gia tri dinh mirc cia tu dién. Néu dong dién
la bat thwong, hay kiém tra nguyén nhan va loai trir ching trudc khi dwa tu dién vao hoat dong.

- If the temperature of the capacitor increases abnormally (above 20°C), it is due to malfunction or
inappropriate operating conditions or after a long period of operation, the capacitor's heat generation
coefficient increases and is a sign that the capacitor needs to be replaced because its life is about to end..
This case needs to be analyzed and evaluated by experienced experts or contact the manufacturer for
advice and guidance on solutions./ Néu nhiét do tu tang bat thuwéng (trén 20°C), diéu nay co thé do sw cb
thiét bi hodc diéu kién van hanh khéng phu hop hoac sau mét théi gian dai hoat déng, hé sb sinh nhiét
cla tu dién tang I&n va la d4u hiéu can thay thé tu dién mai do tudi tho tu sp hét. Trwdng hop nay can
dwoc cac chuyén gia giau kinh nghiém phan tich, danh gia hoac lién hé v&i nha san xuat dé duoc tw van,
hwéng dan gidi phap.

®) Ventilation rules/ Nguyén tac théng gié
- The following ventilation rules must be adhered to/ Cac quy tac théng gié sau day can phai duoc tuan
tha:
+ Air inside the cabinet must flow upwards./ Khong khi trong ta phai huwéng lén trén.
+ An exhaust fan should be installed on top of the cabinet, using a specialized centrifugal fan designed
for roof mounting./ Nén 1ap quat huat phia trén ta, loai quat canh 16ng séc chuyén dung dé gan mai
+ The intake air vent at the bottom should be as low as possible to enhance ventilation effectiveness./
Ctra hut gi6 phia dwdi phai cang thap cang tét dé hoat déng tét hon théng gié
+ The cross-sectional area of the upper exhaust vent must be larger than the cross-sectional area of the
lower intake vent./ Mat cat ngang cla clra thoat khi phia trén phai Ién hon mét cat ngang ctia ctra hut
gio phia duwoi
+ There must be at least a 100 mm distance between the fan and any equipment inside the cabinet./
Phai c6 khodng cach it nhat 100 mm gitra quat va cac thiét bi bén trong tu
+ The air intake at the lower air intake vent must not be obstructed or restricted by other equipment./
Ctra hat gi6é & lwéi hat gié phia dwdi khdng dwoc bi can tré hodc bi han ché bdi cac thiét bi khac
+ The minimum distance between the back of the cabinet and the wall should be 600mm. This is to
ensure effective ventilation./ Khoang cach tbi thiéu gitra méat sau cla ti va twéng nén la 600mm. N6
nham dam bao viéc théng gié dwoc hiéu qua
+ Consider pressure drops at both the intake and exhaust vents./ Can tinh dén sw sut gidam ap suat &
clra nap va thoat khi.
+ Due to factors that reduce efficiency in actual use conditions, the actual airflow will be 0.5 to 0.65 times
the manufacturer's stated airflow for the fan./ Do cac yéu t6 suy giam trong diéu kién st dung thuc té,
ludng khi thuc bang 0,5 dén 0,65 lan ludng khi cong bé clia nha san xuét quat
+ In a compensation system with reactors and capacitors, the reactor should be placed in a separate
compartment or above the capacitor./ Trong hé théng bu cé cudn khang va tu dién, cudn khang nén
dwoc dat @ moét ngan riéng biét hoac dat phia trén tu bu.
+ In a compensation system without reactors, the heat capacity of devices such as MCCBs, contactors,
fuses and capacitors can be approximated as 2.5W per KVAR. In a compensation system with reactors,
this thermal power will be 9W/KVAR. / Trong hé thdng bu khéng cé cudn khang, cdng suat nhiét clia cac
thiét bi nhw MCCB, cong tac to, cau chi va tu dién co thé xap xi 2,5W/KVAR. Trong hé théng bu c6 16
cudn khang, cdng suat nhiét nay sé khoang 9W/KVAR.
(**) Refer to how to calculate and select the required air flow in the documents related to ventilation fans
published by MASTER/ Tham khéo céch tinh luu luong gié cén thiét trong céc tai liéu lién quan dén quat
théng gi6 do MASTER phat hanh
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4,

MASTER INTELLIGENT POWER CAPACITOR/ TU BU THONG MINH MASTER

- MASTER Intelligent Power Capacitor (Non-Reactor Type) is a next-
generation intelligent reactive power compensation device designed for low-
voltage power systems with low harmonic distortion. Tu bu théng minh
MASTER (loai khéng cudn khang) la thiét bi bu cong suét phan khang thé hé
m&i, duoc thiét ké cho hé thdng dién ha thé c6 mirc sdng hai thap.

- The product integrates measurement, control, protection, and switching
functions into a single compact module, completely replacing conventional
capacitor banks built with contactors, fuses, MCCB, and complex wiring./ San
= pham tich hop do lwong, diéu khién, bdo vé va dong cat trong mét module
duy nhét, thay thé hoan toan ta bu truyén théng st dung contactor, cau chi,
/ MCCB va hé day diéu khién phurc tap.

S

Key Features/ Dic diém chinh

All-in-One Integrated Design/ Thiét ké tich hop toan phan

e Integrated capacitor, intelligent control unit, protection circuits, and switching device in one
module/ Tich hop tu dién, bo diéu khién thdng minh, mach bao vé va thiét bj déng cat

o Eliminates traditional controllers, contactors, fuses, and auxiliary wiring/ Loai bé cac thiét bj rovi
nhw controller, contactor, cau chi

« Significantly reduces cabinet size and installation complexity/ Giam dang ké kich thuéc ti va thoi
gian lap dat

Zero-Cross Switching Technology/ Céng nghé déng cat qua diém zero

« Capacitor switching at voltage zero-crossing and current zero-crossing/ Dong tu tai diém dién ap
bang 0, cat tu tai diém dong dién bang 0

o Extremely low inrush current during switching/ Dong xung kich cuc thap

« No electrical shock, no contact welding, no premature capacitor aging/ Khéng gay sbc dién,
khong chay tiép diém, khéng 1am 1o héa tu

RJ45 Intelligent Networking/ Két néi thong minh v&i cdng RJ45

« Smart capacitors are interconnected via RJ45 intelligent bus/ Cac tu két ndi véi nhau théng qua
bus RJ45 théng minh

« Automatic master—slave arbitration without manual configuration/ Tw ddéng phan quyén master—
slave, khéng can cai dat tha céng

o Easily expandable. Plug-and-play expansion and automatic system reconfiguration in case of
module failure/ D& dang mé& réng, cdm thém tu la chay, hé thdng tw tai cAu tric khi cd 16i

Intelligent Reactive Power Control/ Diéu khién bu théng minh theo céng suét phan khang yéu cau

« Compensation based on reactive power (Q) instead of fixed steps/ Khéng bu theo cép ciing

« Prevents over-compensation and frequent switching/ Tranh qua bu va dao déng déng cat

« Maintains stable and optimal power factor/ Duy tri hé sd cong suat 6n dinh va toi wu

Comprehensive Protection & Self-Diagnosis/ Bao vé toan dién & tw chan doan 16i
« Over-voltage, under-voltage protection/ Bdo vé& qua ap, thap ap

e Over-current protection/ Bao vé qua dong

o Over-temperature protection/ Bao vé qua nhiét

e Harmonic threshold protection/ Giam sat ngwéng séng hai

e Communication fault detection/ Phat hién I6i giao tiép

Typical Applications/ ’'ng dung dién hinh

- Industrial plants/ Nha may cong nghiép

- Commercial buildings/ Toa nha thwong mai

- Low-voltage distribution panels/ TG phan phdi dién ha thé

- Electrical systems with stable loads and low harmonic levels/ Hé théng dién v&i tai 6n dinh va
murc dd séng hai thap
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Technical Specifications/ Théng sé6 ky thuat

Parameter/ Thong s6

Specification/ Théng so6 ky thuat

Rated voltage/ Dién ap dinh mirc

250-525VAC, up to 800VAC, 50/60Hz

Reactive Power Capacitor/ Cong suat
dung khang

5-50KVAR

Switching Method/ Phuwong phap
chuyén mach

Zero-cross switching/ Dong cét tai diém zero

Communication Interface/ Phuong
thire truyén théng

RJ45 intelligent bus/ Bus két ndi RJ45

Power Consumption/ Ton hao cdng suat

< 10W

Switching Endurance/ Tudi tho chuyén
mach

Up to approx. 1.5 million operations/ Lén dén 1.5 triéu lan

Installation altitude/ D6 cao lap dat

< 2500m above sea level/ < 2500m so v&i muwc nwdc bién

Ambient temperature/ Nhiét d6 moi
trwdng

Class 60

Installation environment/ Méi triong
lap dat

- <95%RH, non-condensing/ <95%RH, khéng ngwng tu
- Indoor installation, free from explosion hazards,
corrosive or harmful gases, conductive dust, strong
vibration, and direct exposure to rain or snow./ Lap dat
trong nha, tranh xa cac nguy co chay né, khi &n mon
hodc doc hai, bui dan dién, rung déng manh va tiép xac
trirc tiép véi muwa hodc tuyét.

According standard/ Phu hop voi tiéu
chuan

IEC 60831-1, IEC 60831-2, IEC60947, IEC61000,
IEC61326-1, GB/T-15576-2020

Technical parameter/
Thong sb ky thuat
Compensation :
~ Rated voltage/ Capacitance/
methor:i,/ PS{JHO’HQ Model/ Ma pién 4p dinh Qc Rated current/ Pién dung
phap bu mire Dong dinh mkc
(KVAR) (A) (WF)
Uc (V)
MT-IC-440-10-G/T (5+5) (6,56+6,56) 3*54,83
MT-IC-440-15-G/T (5+10) (6,56+13,12) 382,25
MT-IC-440-20-G/T (10+10) (13,12+13,12) 3*109,67
A mould/ Tu bu
kiéu d4u tam MT-IC-440-25-G/T 440V, 50Hz (15+10) (19,71+13,12) 3*137,08
giac
MT-IC-440-30-G/T (15+15) (19,71+19,71) 3*164,50
MT-IC-440-40-G/T (20+20) (26,27+26,27) 3*219,33
MT-IC-440-50-G/T (25+25) (32,84+32,84) 327417
MT-IC-440-5-F/T 5 6.56A 3*82.21
MT-IC-440-10-F/T 10 13,12 3*164.42
MT-IC-440-15-F/T 15 19,71 3*246.62
440V, 50Hz
YN mould/ Tu ’ >
bu Kidu d4u sao | MT-1C-440-20-F/T 20 26,27 3*328.83
MT-1C-440-25-F/T 25 32,84 3*411.04
MT-1C-440-30-F/T 30 39,41 3*493.25

Wwww.masterelectric.com.vn

Page 53



http://www.masterelectric.com.vn

Dimensions and installation/ Kich thwéc va lap diat (mm)
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5. MASTER INTELLIGENT DETUNED POWER CAPACITOR / TU BU THONG MINH TICH HOP
CUON KHANG MASTER

- MASTER Intelligent Detuned Power Capacitor is specially designed for
low-voltage power systems with high harmonic distortion./ Tu bu théng minh
tich hop cudn khang MASTER dwoc thiét ké chuyén dung cho hé théng dién
ha thé cé séng hai cao

- By integrating a detuned reactor into the intelligent capacitor module,
controlled by a special algorithm, the product ensures safe and stable
operation without resonance or harmonic amplification. Cuén khang loc hai
dwoc tich hop trwe tiép trong module tu bu théng minh, dwoc diéu khién
theo thuat toan chuyén biét giip dam bao van hanh an toan, khéng céng
hwéng va khéng khuéch dai séng hai.

Key Features/ Dac diém chinh

- Integrated Detuned Reactor/ Tich hop cuén khang loc séng hai
« Built-in reactor eliminates the need for external detuned reactors/ Khéng can lap cudn khang roi
bén ngoai
e Available options/ Tuy chon:
o 5.67%, 6%, 7%, 8% detuned reactor for 5", 7" harmonics, THDI max. upto 45%, 3™
harmonic max. 3%/ Cudn khang 5.67%, 6%, 7%, 8% cho hé théng cé séng hai bac 5 va
bac 7 cao, c6 THDI I1én t&i 45% va gi&i han song hai ap bac 3 khéng vuwot qua 3%
o 12.7%, 13%, 14% detuned reactor for dominant 3rd harmonics, THDI max. upto 60%, 3™
harmonic-Voltage up to max. 8%/ Cudn khang 12.7%, 13%, 14% cho hé théng cé séng
hai bac 3 cao, c6 THDI |1én t&i 60% va gidi han séng hai ap bac 3 1én t¢i 8%

- Harmonic-Safe Operation/ Van hanh an toan trong mai trwé&ng c6 song hai
e Prevents LC resonance/ Tranh cong huéng LC
« Avoids harmonic amplification/ Khong hut hai, khéng khuéch dai hai
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« Protects capacitors, circuit breakers, and upstream equipment/ Bao vé tu bu va thiét bi dién lién

quan

- All Smart Capacitor Benefits Retained/ Gitr nguyén toan bd wu diém cla tu bu théng minh

e Zero-cross switching/ Bong cat qua diém 0

e RJ45 intelligent networking/ Mang théng minh RJ45
o Self-diagnosis and fault isolation/ Tw chan doan 16i va co 1ap module héng
« Intelligent reactive power control/ Diéu khién bu théng minh theo céng suat phan khang yéu cau

Typical Applications/ ’'ng dung dién hinh

- Variable frequency drive (VFD) systems/ Hé théng bién tan (VFD)

- HVAC systems/ Hé théng HVAC

- UPS and data centers/ Hé théng UPS va trung tam di liéu
- Industrial automation systems/ Hé thdng tw dong hoa cong nghiép
- Electrical networks with high THDi, upto 60%max./ Hé théng dién c6 THDI cao, |&n dén tbi da

60%

Technical Specifications/ Thong s6 kv thuat

Parameter/ Tham s6

Specification/ Théng sb6 ky thuat

Rated voltage/ Bién ap dinh mirc

250-525VAC, up to 800VAC, 50/60Hz

Reactive Power Capacitor/ Céng suat dung
khang

5-50KVAR

Detuned factor/ Hé sé detuned

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

Resonance Frequency/ Tan s6 cdng hwéng

210Hz (5.67%), 204Hz (6%) 189Hz (7%),
177Hz(8%), 140Hz(12.7%), 138Hz (13%),
134Hz (14%)

Switching Method/ Phwong phap chuyén mach

Zero-cross switching/ Pong cat tai diém zero

Communication Interface/ Phwong thire truyén
théng

RJ45 intelligent bus/ Bus két n6i RJ45

Power Consumption/ T6n hao cong suat

< 500W (detuned 7%), <650W (detuned 14%)

Switching Endurance/ Tudi tho chuyén mach

Up to approx. 1.5 million operations/ Lén dén 1.5
triéu lan

Installation altitude/ D6 cao lap dat

< 2500rr3 above sea level/ < 2500m so v&i muwc
nwdc bién

Ambient temperature/ Nhiét d6 maoi trweong

Class 60

Installation environment/ Méi trwdng lap dat

- <95%RH, non-condensing/ <95%RH, khéng
ngwng tu

- Indoor installation, free from explosion hazards,
corrosive or harmful gases, conductive dust,
strong vibration, and direct exposure to rain or
snow./ L&p dét trong nha, tranh xa cac nguy co
chay né, khi an mon hoac doc hai, bui dan dién,
rung ddng manh va tiép xuc truc tiép véi mua
ho&c tuyét.

According standard/ Phu hgp véi tiéu chuan

IEC 60831-1, IEC 60831-2, IEC60947, IEC61000,
IEC61326-1, GB/T-15576-2020
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Technical parameterl
Thoéng so ky thuat

Compensatio s\;;?gri Rated Detuned Sfrt:ait/
”P':ﬁg‘r?d/ Model/ M4 / Dién E\)/i'éigée/ factor/ | Qcat Qe | pong dinh
e aphg |~ o0 oP | 440VAC | (yaR) | mic Drawing
phap bu théng [ Hé sb P (A) / ban vé
mtrc (KVAR)
Un (L-L, (%)
V) Uc (L-L, V)
MT-ICR7-440-10-G/T-G 10 8.89 12.83 | Fig. 1
MT-ICR7-440-15-G/T-G 15 13.33 19.24
A mould/ | MT-ICR7-440-20-G/T-G 20 17.77 25.65
Tu buKieU e eR7.440-25-G/T-G 400, | 440V, 7% 25 22.22 32.07
dau tam 50Hz 50Hz
giac MT-ICR7-440-30-G/T-G 30 26.66 38.48 | Fig.2
MT-ICR7-440-40-G/T-G 40 35.55 51.31
MT-ICR7-440-50-G/T-G 50 44.53 64.13 | Fig. 4
MT-ICR7-440-5-F/T-G 5 4.44 6.41
MT-ICR7-440-10-F/T-G 10 8.89 12.83 | Fig. 1
MT-ICR7-440-15-F/T-G 15 13.33 19.24
400,
YN mould/ [MT-CR7-44020F71-G | 80Hz | HOV | 75 20 17.77 | 2565
Tu bu Kiéu z
dausao | MT-ICR7-440-25-F/T-G 25 22 99 32.07
Fig. 2
MT-ICR7-440-30-F/T-G 30 26.66 38.48
MT-ICR7-440-40-F/T-G 40 35 55 51.31
MT-ICR14-525-10-G/T-G 10 6.75 9.74
MT-ICR14-525-15-G/T-G 15 1012 14.61
Fig. 2
MT-ICR14-525-20-G/T-G 20 13.50 19.49
A mould/ 400 ’
Tu bukiéu TICR14-525-25-G/T-G | sony | 225V 14% 25 16.87 24.36
dau tam 50Hz :
glac MT-ICR14-525-30-G/T-G 30 20.25 29.23 | Fig. 3
MT-ICR14-525-40-G/T-G 40 2700 38.97
MT-ICR14-525-50-G/T-G 50 33.75 48.74 | Fig.5
MT-ICR14-525-5-F/T-G 5 3.37 4.87 Fig. 1
MT-ICR14-525-10-F/T-G 10 6.75 9.74
MT-ICR14-525-15-F/T-G 15 1012 14.61
YN mould/ 400, .
Tu by Kiéu | MT-ICR14-525-20-F[T-G | 50Hz SS%SH\; 14% 20 13.50 19.49 | Fig. 2
dau sao
MT-ICR14-525-25-F/T-G 25 16.87 24.36
MT-ICR14-525-30-F/T-G 30 20.25 29.23 | Fig. 3
MT-ICR14-525-40-F/T-G 40 38.97 | Fig.5
27.00
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Théng sb ky thuat

Technical parameter/

V.tage Rated Rated
Compensat
ion method/ ) system | V.tage/ | Detuned Q current/
Model/ Ma /Dién | Biénap | factor/ Qc at e Dong dinh| prawi
Phuong .. i g rawin
phap théng | moc | HesdP (A) g
(KVAR) Ve
Un (L- | Uc (L-L, (%)
L, V) V)
MT-ICR7-440-10-G/T-H 10 8.89 12.83 | Fig. 6
MT-ICR7-440-15-G/T-H 15 13.33 19.24
A mould/ | MT-ICR7-440-20-G/T-H 400, 20 17.77 25.65
N 50Hz
Tgézut:;ﬁ” MT-ICR7-440-25-G/T-H 4:6?4\;’ 7% 25 22.22 32.07
giac MT-ICR7-440-30-G/T-H 30 26.66 38.48
MT-ICR7-440-40-G/T-H 40 35.55 51.31
MT-ICR7-440-50-G/T-H 50 44.53 64.13
MT-ICR7-440-5-F/T-H 5 4.44 6.41
MT-ICR7-440-10-F/T-H 10 8.89 12.83
MT-ICR7-440-15-F/T-H 15 13.33 19.24
YN mould/ 440V
Tu bu Kidu | MT-ICR7-440-20-F/T-H 400, OHz 7% 20 17.77 25.65
dAu sao 50Hz z
MT-ICR7-440-25-F/T-H 25 22.22 32.07
MT-ICR7-440-30-F/T-H 30 26.66 38.48
MT-ICR7-440-40-F/T-H 40 35.55 51.31
MT-ICR14-525-10-G/T-H 10 6.75 9.74
MT-ICR14-525-15-G/T-H 15 10.12 14.61
Amould/ | MT-ICR14-525-20-G/T-H 20 13.50 19.49
Tu bu KU e eR14525.25-G/T-H | 400, %%f_'\/' 14% 25 16.87 2436
daq ’tam 50Hz z
giac MT-ICR14-525-30-G/T-H 30 20.25 29.23
(£20%)
MT-ICR14-525-40-G/T-H 40 27.00 38.97
MT-ICR14-525-50-G/T-H 50 33.75 48.74
MT-ICR14-525-5-F/T-H 5 3.37 4.87
MT-ICR14-525-10-F/T-H 10 6.75 9.74
MT-ICR14-525-15-F/T-H 15 10.12 14.61
YN mould/ [ WT-ICR4-525-20-FT-H | 400, | 9290 [ 449, 20 1350 | 19.49
Tu bt Kiéu 50Hz z
ddusao | MT-ICR14-525-25-F/T-H 25 16.87 24.36
(x20%)
MT-ICR14-525-30-F/T-H 30 20.25 29.23
MT-ICR14-525-40-F/T-H 40 27.00 38.97
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Dimensions and installation/ Kich thwéc va lap diat (mm)
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I\'IT-xx-x-x-x-)[
G: General industrial plant/ Tai cong nghiép

H: Harmonic-rich industrial/ Tai cong nghiép nang

F/T: YN mould/ Tu bu d4u kiéu sao
GIT: Delta mould/ Tu bu d4u kiéu tam giac

Rated power capacitor/ Cong suat dinh mdc ctia tu bu

Rated voltage of capacitor/
Dién ap dinh mirc cla tu bu
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TECHNICAL INSTALLATION GUIDELINES FOR INTELLIGENT POWER CAPACITOR
BANKS/ HUONG DAN LAP PAT CHO TU BU THONG MINH

1. Single capacitor type per system/ Chi str dung mét loai tu trong cting mét hé théng

A reactive power compensation system shall use only one type of capacitor: Intelligent power capacitors
without reactors, or intelligent detuned power capacitors (with detuned reactors)/ Hé théng bl cong suét
phan khang chi dwoc st dung mét loai tu dién duy nhét: Loai tu bu théng minh khong cé cudn khang,
hoac loai tu bu thong minh ¢é cudn khang.

When detuned capacitors are used, all capacitor steps must use the same detuning percentage (e.g.,
7% only, or 14% only). Using mixed detuning levels is not allowed, because each detuning factor
corresponds to a different resonance frequency, resulting in / Khi st dung tu bu cé cudn khang, tat ca
cac cap bu phai st dung cung mét hé sb detuned (vi du: 7% hoéac 14%). Khdng duoc trdn 1an 7% voi
14%, ho&c bat ky cap ¢ hé sb detuning nao khac. Vi mbi hé sé detuning tao ra tan sé céng hwéng
khac nhau, viéc tron 1an gay ra:

- Cross-resonance/ Cong hwéng chéo

Uneven harmonic current distribution/ Phan bd dong dién hai khéng déu

- Overloading reactors/ Qua tai cudén khang

- Overheating and premature capacitor aging/ Qua nhiét va lao hoa tu bu

- System instability under harmonic distortion/ Hé théng méat 6n dinh dwdi tac dong ciia méo hai

This requirement aligns with IEC 61642 and IEEE 519 recommendations and this principle also applies
to all other conventional compensation systems./ Day la yéu cau phu hop véi IEC 61642 va IEEE 519.
Nguyén tac nay ciing dwoc ap dung v&i cac hé thdng bu théng thwdng khac.

2. Installation Guidelines for Intelligent Power Capacitors/ Hwé'ng dan lap dit tu bu théng minh
2.1 Intelligent Power Capacitors (Non-Reactor Type)/ Tu bu thong minh (khéng c6 cudén khang)

- Intelligent power capacitors without reactors generate relatively low heat during operation. Proper
spacing and ventilation are required to ensure long service life and stable performance./ Tu bu théng
minh khéng cudn khang sinh nhiét thAp hon, tuy nhién van can ddm bao khoang cach va théng gié phu
hop

- Minimum installation spacing/ Khodng cach lap dat toi thiéu:
e Spacing between adjacent intelligent power capacitors/ Gitra cac tu bu théng minh: =50 mm
e Spacing between intelligent power capacitors and cabinet walls or other devices 2100mm/ Gitra
tu bu va vach td / thiét bj khac: = 100 mm
e Clearance above smart capacitors: = 100 mm/ Khoang tréng phia trén tu bu: = 100 mm
Ventilation requirements/ Yéu cau théng gio:
e Natural or forced ventilation is recommended/ C6 thé sir dung théng gié tw nhién hodc cuwéng
blirc
e Cool air shall enter from the bottom of the cabinet/ Gié mat di vao tir phia dwéi td
e Hot air shall exit from the top of the cabinet/ Khi nong thoat ra phia trén tu
Recommended installation position/ Vi tri |ap dat khuyén nghi:
e Middle or upper section of the cabinet/ Khu vuc gitra hoac phia trén cia td
e Away from high-temperature devices/ Tranh xa cac thiét bi sinh nhiét cao

2.2 Intelligent detuned power capacitors/ Tu bu thong minh loai c6 cuén khang

- Intelligent detuned power capacitors generate significant heat due to the reactor. Thermal
management is a critical design factor./ Tu bu théng minh c6 cuén khang sinh nhiét I&n, do dé thiét ké
tan nhiét la yéu tb bét budc.

- Minimum installation spacing/ Khoang cach I&p dat téi thiéu:

e Spacing between adjacent modules: = 100 mm/ Gitra cac module tu bu: = 100 mm
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e Clearance from cabinet walls or other heat-generating equipment: = 150 mm/ \VV&i vach ta hoac
thiét bi sinh nhiét khac: = 150 mm

e Clearance above for heat dissipation: = 150-200 mm/ Khoang tréng phia trén: = 150-200 mm
- Ventilation requirements/ Yéu cau théng gié

e Forced ventilation is mandatory/ B4t budc st dung théng gié cwéng blrc
Intake air shall enter from the bottom of the cabinet/ Gié mat vao tir day tu
Exhaust air shall be extracted from the top of the cabinet/ Khi néng thoat ra & néc tu
Airflow shall not recirculate hot air back into the reactor area/ Tranh hién twgng khi néng tuan
hoan trong tu
- Recommended installation position/ Vi tri |ap dat khuyén nghi

e Lower section of the cabinet and / Phan dw¢i cha td va

¢ Close to exhaust airflow paths/ Thuan tién cho viéc thoat khi néng

¢ Avoid enclosed or stagnant airflow zones/ Khéng dat trong vung khéng co6 lwu théng gio

3. Thermal Management Principles/ Nguyén tac quan ly nhiét

- Reactors are the primary heat sources in detuned capacitor banks/ Cuén khang la nguén sinh
nhiét chinh trong tu bu c6 loc hai
- Hot air naturally rises; therefore, sufficient vertical clearance is required/ Khi nong c6 xu huéng di
l&n, dlo vay can dam bao khoang tréng theo phwong dirng
- Proper airflow direction prevents heat accumulation and thermal stress/ Ludng gié dung gitip giam
tich tu nhiét va (rng suét nhiét
- Cabinet thermal design should comply with IEC 60890 guidelines/ Thiét k& nhiét ctia ti nén tuan
theo IEC 60890
Failure to follow these principles may result in/ Néu khéng tuan thi cac nguyén tac trén cé thé dan dén:
- Accelerated capacitor aging/ Tu bu Iao héa nhanh
Increased dielectric losses/ Gia tang ton hao
Reactor overheating/ Cuén khang qua nhiét
- Control electronics malfunction/ L&i bo mach diéu khién
Reduced overall system reliability/ Giam dé tin cay cta hé théng
4. Applicable Standards (Reference)/ Tiéu chuan tham khao

IEC 60831-1/ IEC 60831-2 — Low-voltage power capacitors/ Tiéu chuan cho tu bu céng suét ha thé
IEC 61642 — Industrial AC power systems with harmonic distortion/ Hé thdng dién céng nghiép co
song hai

IEC 61439-1 — Low-voltage switchgear and controlgear assemblies/ Tt dién ha thé

IEC 60890 — Thermal design of enclosures/ Thiét k& nhiét ti dién

5. Summary/ Két luan

- A capacitor bank shall use either non-reactor smart capacitors or detuned smart capacitors
exclusively/ M&i tt bu chi st dung moét loai tu bu théng minh duy nhét

- Adequate spacing and ventilation are essential for thermal stability/ Khoang cach va théng gié
quyét dinh truc tiép dén tudi tho thiét bj

- Detuned capacitor banks require greater spacing and forced ventilation/ Tu cé cuén khang yéu cau
diéu kién tan nhiét nghiém ngat hon

- Proper installation ensures long service life, stable compensation, and safe operation/ Lap dat
ding k¥ thuat giup hé théng bu van hanh 6n dinh, an toan va bén bi
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INTELLIGENT POWER CAPACITOR SELECTION - QUICK GUIDE/
HWONG DAN CHON TU BU THONG MINH

1. Scope & Purpose/ Pham vi va muc dich

This guideline explains how to select Intelligent Power Capacitors without recator (IPC) and with
reactor(IDPC) with appropriate detuning levels (7%, 14%, etc.) during both design and operation
phases, ensuring safe reactive power compensation, harmonic immunity, and long-term reliability./ Tai
liéu nay hwéng dan cach lwa chon tu bu théng minh loai kém cudn khang (IDPC) véi hé sb loc phu hop
(7%, 14%...), va tu bu théng minh khdng cé cudn khang (IPC) ap dung cho cé giai doan thiét ké va van
hanh, nhdm dam bao bu cdng suét phan khang an toan, chdng séng hai va tang dd bén hé théng.

2. Design Phase Selection/ Lua chon trong giai doan thiét ké

2.1 Key principle/ Nguyén tac cét I6i

During the design phase, harmonic data is often unavailable. Selection must therefore be based on
expected load types, not only on capacitor size./ Trong giai doan thiét ké, thuwong chwa co sé liéu
THDi/THDu. Viéc lwa chon phai dwa vao dac tinh tai dw kién, khdng chi dwa vao dung lwong tu.

2.2 Design rules/ Quy tac thiét ké chuan
Rule 1: Pure industrial VFD loads/ Nguyén tac 1: Tai nhiéu bién tan

If nonlinear loads are mainly three-phase VFDs, harmonics are dominated by 5th & 7™. Intelligent
detuned power capacitor 7% is recommended./ Néu tai phi tuyén chd yéu 1a bién tan 3 pha, hai bac 5, 7
sé chiém chu dao. Uu tién sir dung tu bu théng minh cé cudn khang véi hé sé detuning 7%.

Rule 2: Presence of 3rd harmonic sources/ Nguyén tac 2: Sw hién dién ctia cac nguén gay hai
bac 3

If the system includes UPS, LED lighting, SMPS, IT or single-phase nonlinear loads, 3rd harmonic is
unavoidable .14% detuning is mandatory./ Néu hé théng c6 UPS, LED, ngudn xung, IT, tai phi tuyén 1
pha, hai bac 3 chac chan xuét hién. Bt budc dung 14%.

Rule 3: Mixed loads on the same transformer/ Tai hén hop trong ciing mét may bién ap cap
nguon

When industrial VFD loads and office/IT loads share the same transformer — harmonic interaction
becomes unpredictable, 14% detuning is the safest choice./ Khi tai bién tan va tai van phong/ IT dung
chung MBA, song hai hén hop khé dy doan, wu tién 14%.

Rule 4: Selection WITHOUT Measurement/ Nguyén tac 4: Chon khi khéng c6 s6 liéu do lwéng
When no harmonic measurement is available, 14% detuned IDPC should be preferred if any of the
following signs exist/ Khi chwa do dwoc chat lwong dién nang, nén wu tién 14% néu cé cac dau hiéu:

- Large LED lighting systems/ Nhiéu dén LED

- UPS or server rooms/ C6 UPS, phong server

- Significant single-phase nonlinear loads/ Nhiéu tai 1 pha phi tuyén

- Abnormally high neutral current/ Day trung tinh néng

- History of capacitor failures/ Tirng hong tu bu

- Mixed industrial and office loads/ Tai san xuéat va van phong dung chung nguén

3. When Measurement is required/ Khi nao bat buQc phai do chat lwong dién nang
Power Quality (PQ) measurement is required when/ Can do PQ khi:

- Repeated capacitor or reactor failures occur/ Tu bu hoac cudén khang héng nhiéu lan

- Total capacitor bank >150-200 kVAr with complex loads/ Téng bu l&én (>150-200 kVAr) va tai
phtrc tap

- THDi is suspected to exceed 35-40%/ Nghi ngo THDi >35-40%
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IEEE 519/ EN50160/ EN6100 compliance is required/ Yéu cau tuan thu tiéu chuan EN50160/
EN6100/ IEEE519
Transformer or cables show overheating/ MBA, cap bi néng

4. When AHF is required/ Khi nao can két hop AHF
Detuned capacitors protect the capacitor bank, but do not eliminate harmonics. AHF must be added
when/ Tu bu detuned chi bao vé tu, khéng x( ly triét d& séng hai. Can AHF khi:

THDi >40-50%;

THDu >8%;

Multiple harmonic orders coexist (3rd + 5th + 7th + higher)/ Phd hai réng véi nhiéu bat hai bac
cao dong thoi;

Dynamic loads cause rapid harmonic variation/ Tai bién d6i nhanh (han, cau, robot);

When compliance with EN50160/ EN6100-2-2/ IEEE519 standards is required/ Khi can dap trng
cac tiéu chuadn EN50160/ EN6100/ IEEE519

5. When Intelligent power capacitor without reactor can used/ Khi nao c6 thé str dung tu bu
thong minh khéng c6 cudén khang.

Smart capacitor banks without detuned reactors should only be applied in electrical systems with
low harmonic distortion (THDI<12-15%, |53 < 3%, THDU<3-4%) and without significant nonlinear
loads./ Chi dung tu bu théng minh khéng cuén khang trong cac hé théng dién cé THD thap
((THDI<12-15%, 15 < 3%, THDU<3-4%) & khéng cd tai phi tuyén manh.

Intelligent power capacitor without reactor are suitable for buildings, offices, hotels, residential
complexes, direct-on-line (DOL) motor systems, and small-scale electrical installations (Q
compensation <100KVAR)./ Tu bu thong minh khéng cudn khang phu hop cho toa nha, van
phong, khach san, chung cw, cac hé théng motor chay tryc tiép, tai nhé 18 (Qbu < 100KVAR).
When variable frequency drives (VFDs) account for 20-30% or more of the total load, the use of
detuned reactors (7% or 14%) is mandatory./ Néu co bién tan tir 20-30% tai tré [én — bat budc
dung cuén khang 7% hoac 14%

Engineering selection guide- Harmonic-Based Selection Guide for Intelligent Power Capacitor Banks/
Bang hwdng dan lwa chon tu bu théng minh theo mire dé séng hai

harmonics)/ tai
thong thudng (tai
tuyén tinh, it séng
hai)

out reactor)/ Tu
bu thdong minh
loai khéng cudn
khang

Load profile/ Harmonic Harmonic Recommended | Remark/
Dac tinh tai characteristics- | characteristics- | solution/ Giai Ghi chu
Current/ Pac | Voltage/ Pac | phap dé xuét
tinh hai dong tinh hai ap
Normal load THDI < 12- THDu <3-4% Intelligent power | Office-building loads,
(Clean / light 15%, 13 < 3% capacitors (with | standard lighting loads,

with minimal use of
variable-frequency drives
(VFDs)/ Tai toa nha van
phong, tai chiéu sang
thong thwong, véi rat it
bién tan

General industrial | HDi: 15-35%, THDu <8% Intelligent educes resonance at the
plant (many VFDs, | mainly 5th and detuned power | 5th and 7th harmonics;
motors)/ Tai cong | 7th harmonics; capacitors, suitable for most industrial
nghiép thdng Is < 5%/ detuned 7%, G | plants/ Giam cdng hwdng
thwong (nhiéu THDi 15-35%, type/ Tu bu hai bac 5, bac 7. Phu hop
bién ban, motor) | chd yéu hai théng minh tich | da sb nha xwéng.

bac 5,7; hai hop cudn

bac 3 <5% khang 7%, loai

G

Load profile/ Harmonic Harmonic Recommended | Remark/
Dac tinh tai characteristics- | characteristics- | solution/ Giai Ghi chu

Current/ D4dc | Voltage/ Pac | phap dé xuéat

tinh hai dong tinh hai ap
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metallurgy)/ Moi
trwdng cd doé séng
hai rat cao (I hd
quang, 16 cam
trng, han céng
nghiép, luyén kim).

THDi 40-60%,
chi yéu la cac
séng hai bac 3,
5,7 va cac bac
cao hon.

hop cudn
khang 14%, loai
H

Harmonic-rich THDi 35-50%, | THDu <8% Intelligent Designed to suppress 5th
industrial (heavy mainly 5th and detuned power | and 7th harmonics. Ideal
VFDs, welding, 7th harmonics; capacitors, for typical industrial VFD
compressors, I3 < 5%/ detuned 7%, H | loads. Not recommended
cranes...)/ Tai THDi 35-50%, type/ Tu bu when 3rd harmonic current
coéng nghiép giau | hai bac 5,7 théng minh tich | exceeds 5%/ Thiét ké dé
séng hai (bién tan | chiém wu thé hop cudn giam hai bac 5 va 7. Phu
cong suét Ion, va hai bédc 3 < khang 7%, loai | hop tai codng nghiép dung
han, may nén khi, | 5% H nhiéu bién tan. Khéng
can cau...) khuyén nghi khi dong hai
bac 3 > 5%.
Systems with high | THDi 15-45%, | THDu <8% Intelligent A 14% detuned reactor
3rd harmonic mainly 3th/ detuned power | prevents amplification of
current (UPS, THDi 15-45%, capacitors, the 3rd harmonic (13);
SMPS, LED, data | hai bac 3 detuned 14%, recommended for networks
center, single- chiém wu thé G type/ Tubu | with a high proportion of
phase nonlinear théng minh tich | single-phase nonlinear
loads)/ Cac hé hop cudn loads, UPS systems,
théng c6 dong khang 14%, loai | SMPS equipment, LED
dién hai bac 3 cao G lighting, and data-center
(UPS, chuyén applications/ Cuén khang
mach AC/DC, dén 14% gidp tranh khuéch dai
LED, trung tam d@ hai bac 3 (I3). Uu tién cho
liéu, tai phi tuyén lwéi b nhiéu tai phi tuyén
mot pha) 1 pha, hé théng UPS,
Very high THDi 40-60%, | THDu <8% Intelligent chuyén mach AC/DC,
harmonic dominated by detuned power | DC/AC, dén LED, cac
environment (arc 3rd, 5th, 7th capacitors, trung tam di liéu
furnace, induction | and higher- detuned 14%,
furnace, heavy order H type/ Tu bu
welding, harmonics/ théng minh tich

AHF must be added when/ Can st dung bd sung AHF khi:

- THDi >40-45%;

- THDu >8%;

- Multiple harmonic orders coexist (3rd + 5th + 7th + higher)/ Phd hai rong véi nhiéu bat hai bac
cao dong thoi;

- Dynamic loads cause rapid harmonic variation/ Tai bién dbi nhanh (han, cau, robot);

- When compliance with EN50160/ EN6100/ IEEE519 standards is required/ Khi can dap (rng
céc tiéu chuan EN50160/ EN6100/ IEEE519
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