Application Manual for
C2000, CP2000, CH2000 Series

Delta AC Motor Drive

A NELTA

www.deltaww.com Smarter. Greener. Together.



Table of Contents

1.1 TroubIESNOOTING .. oo e 1
1.2 EMIINPUL FIIEEI ..ot e e e e e e e e e e e e e e e e e e eaaaa s 3
1.2.1 Installation of EMI Input Filter............cooiiiiiii 0003
1.2.2 INStAllation......co i e e e e e a2 3
1.2.3 INStallation NOUICES. .. ...coiiiiiiie ettt e e e e e e e e e 4

1.2.4 The DELTA C2000 Series With Filters........c.ocvvieiiieiieieiiieiiiieeieeee B

1.2.5 Capacitive NOISE FIlter... ... oo e 7
I IS o TT=1 o F T o A1 O SRRRRRPR 7
1.3.1 Connection of Shielded Cables.............ooooiiiiiiiiiiie e 7

1.4 Zero-phase ReaACIOr.......ccoiiiiiiii it e e e e e e e e i e e, 8
1.4.1 INStAllAtioN. .. ..o e 9
1.4.2 Installation NOUCES........oviiitiit it it it et et e e e e ie e e e neneennD
1.4.3 Dimensions of DELTA Zero-phase Reactor.............ccovvviiiiiiiiinievenennn, 10

ST == 1 Vo =T 01 = S K - |
1.5.1 Precautions for Leakage CUMrent............c.veiieiieie e ee e aaas 18
1.5.2 Installation Recommendations for the Leakage Circuit Breaker............18

1.6 WIrNg PreCaUtiONS . ...t e e e e e e e et e e e ee e ens 19

1.7 Proper Arrangements for Housing and Internal Components....................22

2 u P-4 11 1o ] o 1o 23
2.1 Installation of AC\DC REACIOI ... . ..ttt e e e e e e, 23
2. 0.1 INStAllatioN ... ..o 23

2.1.2 DELTA C/CP/CH Series AC Reactor Specifications............................25

2.1.3 Specifications of THDi after an AC/DC Reactor Is Combined with DELTA

FrequencCy CONVEITET. ... ... e e e e e e e 33
G T O U1 o]0} S =T (o {0 | PP 34
3.1 Installation of OUtPUt REACIOT.......c.viviieie it e 34



3.2 Specification Of Size.......ccoiiiiiiii e e e e 000, 3D
3.3 Output Reactor and the Length of Qutput Wire............coiviiiiiiii i, 39
. Single Phase APPIICAtION. ... e 46
4.1 Introduction to the Application of Frequency Reactor and Single-phase

PO BT Sy S M ... 46
4.2 Key Iltems to Consider When Using the Three-phase Frequency Converter

for Single-phase POWEr INPUL........oueiiiiiiiiiiie e e 48
4.3 Input Frequency and Voltage Permissible Values....................co v, 49
. Precautions for Heat Dissipation and Environment Conditions.......................55
5.1 TroublesShooting .....cco v e e e e eee e e 2. DD

5.2 Examples of Frequency Converters Affected by The Installation

ENVIFONMENT. .. e 56

5.3 Cabinet Cooling DeSIgN.....ccoiiiiiiieceie e e e e e e e e aaan e 61
5.3.1 Installing the Drive In a Cabinet with Basic Protection............................ 61
5.3.1.1 Ventilation Requirements and the Area of the Vent Opening............. 61
5.3.1.2 Clearance Required by a Drive........ccoooiiiii i e e, 64

5.3.1.3 Separator ReqQUIrEMENTS.........cciiiiiiiiie e ee e BT

5.3.1.4 Design of Multiple Drives in the Cabinet...............cccccevivrriiiiiiiiiicnnnnen. 68
5.3.2 Designing the Drive In a Dust-proof Cabinet...........cccccevvvvvviiiiiiiiiiieeeeeeeens 70
5.3.2.1 Recommendations for a Protective Filter Mesh.....................c..cceee. 70
5.3.2.2 Booster Fans Recommendation..............couveiie i e, 70

5.3.3 How to Easily Clean the Dust off the Radiator....................................73

5.4 Installation Notices and Important ltems.............cooeevii i 74

5.4.1 Cabinet Dimensions and Necessary Protective Measures...............cccccc..... 74
5.4.2 Selecting the Frequency CONVEMEr..........ccvieiviiiiiiieeeeeeiiiie e e e e 76
5.4.2.0 WeIGNL. .. ..o e 76

5.4.2.2 The Size of the Frequency Converter's Mounting Holes,
Recommended Screws and Tightness; for Drilling on the Cabinet...76

5.4.2.3 Locations of Air Inlet and Outlet on the Frequency Converter........... 76



5.4.2.4 The Required air Flow and Size of the Vent Opening in the Cabinet..76

5.4.3 Cabinet DeSIgN.......covi ittt i it et e e e e e ee e (O

5.4.4 Installation and Construction of the Cabinet..................cccoeoi i 79

6. Load Reduction and Overload CUIVES..........oiiiiiiii e e 86
6.1The Load Reduction Curve of the Ambient Temperature...............c..cceveeeee. 86
6.1.1 Environmental Load Reduction Curve During General Use...................86

6.1.2 Environmental Load Reduction Curve During Advanced Application.......... 87

6.2 Load Reduction Curve of Altitude.............cccooviiiiiiii e e ... 88

6.3 The Load Reduction Curve of Carrier Wave..........cccvveiviiiiiiiiinn....89

6.3.1 Load Reduction Curve of C2000...........coiuuuirie it e 89
6.3.2 Load Reduction Curve of CH2000...........ocoiiiiriie i e e e 93
6.3.3 Load Reduction Curve of CP2000............otieuiieiiie e e 94
6.4 OVErload CUIVES. ... .ottt e e e e et et e et e et e aen e 95
6.4.1 OVErload CUIVES. .. ...ttt e e e e ettt aen e 95
6.4.2 The Recovery Time from an Overload............cccoooiiii i, 100

7. Brake Module and Brake RESISTON.......ccooiiiiiiiiiiiiiiiii e 103
7.1 SeleCtion FIOW. .. .o e e e 104
7.2 Data CalCulation...... .o 106
7.3 SeleCt Brake ReSISION. .. ...t e e e 109
7.4 Select Brake MOdUI... ..o e e e e 111

7.4.1 Built-in Brake Module............ooiiii i 11
7.4.2 External Brake Module DrivVe.........cooiiiiiie e e 112
7.5 Example CalCulation..... ..o 113
7.6 Braking Capability.......c.cooiiiiii i e e, 110
7.6.1 Braking Capability 0f C2000..........ccuitiiri i e e e e e 116
7.6.2 Braking Capability of CH2000..........ccccooeiiiiiiiiiii i eenn.2. 120
7.6.3 Braking Capability of CP2000..........cccoiiiiiiiiiiii e eeee. 124
7.6.4 Brake Unit.... ..o 20 128

8. Estimation of Reliability and Key Component Life............cocoooiiiiiiii e 132



8.1 Reliability Prediction and Key Component Life of C2000......................... 133
8.1.1 Reliability Prediction Report (by FIDES guide).............cooeiiiiiiiiiinnnnn. 133
8.1.2 Key Component Life RepPOIt...... ..o e, 135
8.1.3 MTBF Prediction Report (based on Field Data)......................c.v.ve...... 136

8.2 Reliability Prediction and Key Component Life of CH2000....................... 138
8.2.1 Reliability Prediction Report (by FIDES guide)..........c.ccoviviiiiinnnne. 138
8.2.2 Key Component Life Report..........ccccovviiiiiiiiiiiici i i e v neieeene.. 140

8.3 Reliability Prediction and Key Component Life of CP2000.......................... 141
8.3.1 Reliability Prediction Report (by FIDES guide).........c.ccuvviviuiiiiiiiiiniieeeeeenen. 141
8.3.2 Key Component Life Report..........cooeiiiiiiiiiiiiiici i nen . 143

AP PN X A ettt aaea s 144

AL EMC Filter SizZe....c.iiiriii i e e e e 144

A.2 Size of the Zero-phase ReacCtor.......ccvvviiiii i e e 150

A.3 Specifications of Recommended Sunon AC Fan...........cccoeevvvvvvviivicceeeeen . 151



1. EMC

1.1 Troubleshooting

There are power switching components in frequency converters; therefore if the
frequency converters are not properly installed or grounded, they might cause interference
or interruptions to other equipment as well as the frequency converters. If you have
followed DELTA’s recommended installation configurations but are still encountering
problems, please refer to the following steps.

ltem

Problem

Solution

Reference

1.1

1.2

1.3

1.4

The power source of
the panel is receiving
interference from the
frequency converter,
causing malfunction of
other equipment.

Sporadic OC and OL
during machine
operation or
acceleration.

Interfering with the
host computer

Interference from
external terminal

1.1.1 Check if the wiring is in line with the wiring
precautions" section to prevent noise
coupling.

1.1.2 It is recommended to use shielded wires
for connecting the frequency converter
and the motor to prevent the coupling
effect of the motor wire and other
equipment.

1.1.3 It is recommended to use a zero-phase
reactor which can effectively up press the
noise from the motor wire.

1.2.1 Check the grounding wire as well as the
items in "wiring precautions".

1.2.2 Recommend installing a zero-phase
reactor.

1.2.3 Check if the length of the motor wire is too
long. If so, it is recommend to use an
output reactor to reduce the long-wire
effect.

1.3.1 Check if the wiring is in line with the wiring
precautions to prevent noise coupling.

1.3.2 Using shielded wire is recommended.

1.3.3 A zero-phase reactor is recommended for
using with the output wire.

1.3.4 A capacitive noise filter or EMI filter is
recommended. If it has already been
used, please check the installation
notices.

1.3.5 Attach a core to the communication cable
to suppress noise.

1.4.1 A zero-phase reactor is recommended for
using with the output wire.

1.4.2 A capacitive noise filter or EMI filter is
recommended. If it has already been
used, please check the installation
notice.

1.4.3 Attach a core to the external terminal
cable to suppress noise.
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Reference

Item Problem Solution page
Interference of PG 1.5.1 It is recommended to use shielding wires P.08
1.5 card for the connection between the frequency
converter and motor to prevent the
coupling effect between motor wire and
other equipment.
Proximity switch 1.6.1 A capacitive noise filter or EMI filter is P.03
1.6 interference recommended. If it has already been
used, please check the installation notice.
1.6.2 A zero-phase reactor is recommended for P.08
the output wire.
A leakage circuit 1.7.1 Check if the grounding is connected
1.7 breaker trips due to properly.
excessive amounts of P.23

leakage current.

1.7.2 It is recommended to install a leakage
circuit breaker by each frequency
converter.

Please contact DELTA directly if the procedures above fail to solve the problem.



1.2 EMI input filter

1.2.1 Installation of EMI input filter

When the electrical current is passing through, the EMI filter can effectively solve
the noise problem of the frequency converter and the interference of electromagnetic
wave, thus reducing interference and enabling the equipment to operate accurately
while and being protected. Within the noise interference, the 150K to 300MHz bands
are called high frequency and 120Hz to 3000Hz bands are called low frequency. High
frequency noise current has smaller amplitude but higher frequency, while low
frequency noise current has larger amplitude but lower frequency. Both are
conducted to the power supply system via a power cord. The high frequency
interference can only be effectively eliminated and suppressed with filters which
generally consist of inductors and capacitors. Not all frequency converters have
internal filters. In this case, an external filter is necessary.

1.2.2 Installation

Connect the power source to the filter in accordance with the instructions on the
EMI input filter. Connect the wires between the filter and frequency converter. The
EMI filter should be well grounded as shown in Figure 1.2.2-1.

@ Metal Plate
EMI
Filter VFD
Output
core
_-~
Motor

Figure 1.2.2-1 Diagram of EMI filter grounding



1.2.3 Installation notices

1.2.3.1

1.2.3.2

1.2.3.3
1.2.3.4

1.2.3.5

The current of the filter should be selected in accordance with the
recommendations in the frequency converter manual. Proper grounding is
very helpful in the reduction of radiation and conduction interference.

The shorter the wiring between the filter and the frequency converter, the
better it is. Always try to use stranded wires or shielding wires to avoid signal
interference of radiated noise.

If the output motor wire is too long, please install an output reactor.

Since most filters have metal casings, please follow all safety precautions. If
touching the device is unavoidable, please turn off the power source or take
appropriate protective measures to avoid the risk of electric shock.

Figure 5.1.3-1 illustrates the separation of output and input wires of the filter
to avoid further noise of the input wires being coupled with the output wires.

X

INPUT

FILTER

OUTPUT

INPUT
FILTER
OUTPUT

Figure 1.2.3-1: Wiring diagram of EMI filter




1.2.4 The DELTA C2000 series with filters

The specifications of DELTA C2000 with filter are shown in table 1.2.4-1 and 1.2.4-2.
Please refer to Appendix A1 for the dimensions.

VFD VFD VFD
EMI Filter EMI filter EMI filter
C2000 CH2000 CP2000
VFD007C23A(A) VFD0O07CH23A(A) VFD0O07CP23A(A)
VFDO15C23A(A) VFDO15CH23A(A) VFDO15CP23A(A)
EMF021A23A EMF021A23A EMF021A23A
VFD022C23A(A) VFD022CH23A(A) VFD022CP23A(A)
VFD037C23A(A) VFD037CH23A(A) VFD037CP23A(A)
VFD055C23A(B) VFD055CH23A(B) VFD055CP23A(A)
VFD075C23A(B)| EMF056A23A |VFD075CH23A(B)| EMF056A23A [VFD075CP23A(B)| EMF056A23A
VFD110C23A(B) VFD110CH23A(B) VFD110CP23A(B)
VFD150C23A(C) VFD150CH23A(C) VFD150CP23A(B)
KMF3100A

VFD185C23A(C) KMF3100A VFD185CH23A(C) VFD185CP23A(C) KMF3100A
VFD220C23A(C) VFD220CH23A(D) VFD220CP23A(C)
VFD300C23A(D) VFD300CH23A(D) |B84143D0150R127|VFD300CP23A(C)

B84143D0150R127 B84143D0150R127
VFD370C23A(D) VFD370CH23A(D) VFD370CP23A(D)
VFD450C23A(E) VFD450CH23A(E) VFD450CP23A(D)
VFD550C23A(E) |B84143B0250S020 | VFD550CH23A(E) |B84143B0250S020 VFD550CP23A(E) |B84143B0250S020
VFD750C23A(E) VFD750CH23A(F) VFD750CP23A(E)
VFD900C23A(F) |B84143B0400S020 VFD900CP23A(E)|B84143B0400S020

Table 1.2.4-1: Specifications of EMI filter for 220V models




VFD VFD VFD
EMI Filter EMI Filter EMI Filter
C2000 CH2000 CP2000
VFDO07C43A(A) VFDO07CH43A(A) VFDO007CP43A(A)
VFDO15C43A(A) | EMF014A43A | VFDO15CH43A(A) | EMF014A43A | VFDO15CP43A(A)
EMF014A43A
VFD022C43A(A) VFD022CH43A(A) VFD022CP43A(A)
VFDO037C43A(A) VFDO037CH43A(A) VFD037CP43A(A)
EMFO18A43A EMFO18A43A
VFDO055C43A(A) VFDO55CH43A(A) VFDO055CP43A(A)
VFDO075C43A(B) VFDO075CH43A(B) VFDO75CP43A(A)
EMF039A43A
VFD110C43A(B) | EMF039A43A | VFD110HC43A(B) | EMF039A43A | VFD110CP43A(B)
VFD150C43A(B) VFD150CH43A(B) VFD150CP43A(B)
VFD185C43A(C) VFD185CH43A(C) VFD185CP43A(B)
VFD220C43A(C) KMF370A VFD220CH43A(C) KMF370A VFD220CP43A(C) KMF370A
VFD300C43A(C) VFD300CH43A(C) VFD300CP43A(C)
VFD370C43A(D) VFD370CH43A(D) VFD370CP43A(C)
VFD450C43A(D) VFD450CH43A(D) VFD450CP43A(D)
B84143D0150R127 B84143D0150R127 B84143D0150R127
VFD550C43A(D) VFD550CH43A(D) VFD550CP43A(D)
VFD750C43A(D) VFD750CH43A(D) VFD750CP43A(D)
VFD900C43A(E) VFD900CH43A(E) VFD900CP43A(D)
B84143D0200R127 B84143D0200R127 B84143D0200R127
VFD1100C43A(E) VFD1100CH43A(E) VFD1100CP43A(E)
VFD1320C43A(E) VFD1320CH43A(F) VFD1320CP43A(E)
MIF3400B MIF3400B MIF3400B
VFD1600C43A(F) VFD1600CH43A(G) VFD1600CP43A(F)
VFD1850C43A(G) VFD1850CH43A(G) VFD1850CP43A(F)
MIF3800 MIF3800 MIF3800
VFD2200C43A(G) VFD2200CH43A(G) VFD2200CP43A(G)
VFD2800C43A(H) VFD2800CH43A(H) MIF3800 VFD2800CP43A(G)
VFD3150C43A(H) MIF3800 VFD3150CP43A(H) MIF3800
VFD3550C43A(H) VFD3550CP43A(H)
VFD4500C43A(H) | B84143B1000S020 VFD4000CP43A(H) |B84143B1000S020

Table 1.2.4-2: Specifications of EMI filter for 440V models




1.2.5 Capacitive noise filter

The relevant information is expected to be available during the third quarter of 2015.

1.3 Shielding wire

It is recommended to use isolated motor wires, as well as the signal wires and
data wires. The recommended specification of the shielding wire can be selected from
the three types of shielding wire in Figure 1.3-1. The appropriate size of the power
cord should be based on the rated current.

Figure 1.3-1

Recommended types of shielding wires. The left figure is a symmetric three-phase
power cord with symmetric PE wires. The middle figure is a three-phased power cord
with a separated PE wire. The right figure is the asymmetric three-phase power cord
with a PE wire.

1.3.1 Connection of shielded cables

1.3.1.1 lIsolation is recommended for grounding at both ends. It is recommended
to use a large contact area to ensure proper grounding. Be as close as
possible to the juncture where cable is entering the cabinet.

1.3.1.2 The shorter the distance between the connection of the isolation layer of
the shielded cable and the PE cable, the better it is. Through low
inductance connection, impedance is reduced.

1.3.1.3 Use shielded cable connector to ensure the shielding effect, as shown in
Figure 1.3.1-1.

1.3.1.4 If shielded cable and a zero-phase reactor are used, the pig tail of the
shielded layer should not pass through the zero-phases reactor; and the
shorter the distance of grounding is the better, as shown in Figure
1.3.1-2.



metal housing
™

N shielded cable
connector

oy

Figure 1.3.1-1 Shielded Cable Connector

Zero Phase Reactor

O RIL1

S/L2 vV o

9 T3 W

SHIELD SHIELD

PE 1
GROUND 1/ GROUND

Figure 1.3.1-2: Single turn wiring diagram of a shielding wire with a zero-phase reactor

1.4 Zero-phase reactor

Installing a zero-phase reactor at the input or output side is another way to
reduce interference. Because the current passing through the power input/output cord
is high, attention should be paid to the saturation of the magnetic cord.

For the zero-phase power input/output cord, due to the heavy current load, the
most ideal material is composite magnetic core which has strong anti-saturation and
the resistivity is several times larger than pure magnetic metal, thus it can be used at
higher frequencies, and high impedance can be achieved through the increase in the
number of turns.



1.4.1 Installation

During installation, please pass the cable through at least one zero-phase reactor.
Use an appropriate cable type for pressure resistance, flow resistance, insulation
class and the diameter of the cord, i.e., the cable should pass through the zero-phase
reactor appropriately. Please do not pass the cable through the grounding wire during
wiring, only pass through the motor wire and power cord.

If a longer motor output wire is used, the zero-phase reactor can effectively
reduce the interference at the output end. The installation of zero-phase reactor
should be as close to the output of the frequency converter as possible. Figure 1.3.1-2
is the installation diagram of a single turn zero-phase reactor. If the diameter allows
several turns, the installation of a multi-turn zero-phase reactor is as shown in Figure
1.4.1-1. The more turns, the better the noise suppression effect.

Zero Phase Reactor

R/L1  U/T1

Power ' N
Supply S/L2 VIT2 MOTORJ
— N

T/L3 wW/T3"

1%
Figure 1.4.1-1 Multi-Turn Zero Phase Reactor

4.2 Installation notices

Install the zero-phase reactor at the output terminal of the frequency converter
(U.V.W.). After the zero-phase converter is installed, it can reduce the
electromagnetic radiation and load stress emitted by the wiring of the frequency
converter. The number of zero-phase reactor required for a frequency converter
depends on the length of wiring and the voltage of the frequency converter.

The normal operating temperature of the zero-phase reactor should be lower
than 85°C (176°F). However, when the operation of the zero-phase reactor is
saturated, its temperature may exceed 85°C (176 °F). Please increase the number of
zero-phase reactors to avoid saturation of the zero-phase reactor. The following are
reasons that might cause saturation of the zero-phase reactors. For example: The
wiring of the frequency converter is too long; the frequency converter drives several
sets of load; the wiring is in parallel; the frequency converter uses high capacitance
wiring. If the temperature of the zero-phase reactor exceeds 85°C (176 °F) during the
operation of the frequency converter, the number of the zero-phase reactor should be
increased.



1.4.3 Dimensions of DELTA zero-phase reactor

The recommended specifications for the zero-phase reactor are shown in Table
1.4.3-1. Please refer to Appendix A.2 for dimensions. If the diameter of the wire
exceeds the recommended value, please refer to the selection guide in Appendix A.2.

C2000 Series

Mini. Wire Gauge
(Cross Sectional Area)

Max. Wire
Gauge(Diameter)

Recommended Zero Phase

Reactor

VFD007C23A 14AWG(2.1mm?)
VFD015C23A 12AWG(3.3mm?)
VFD022C23A 10AWG(5.3mm?)
VFD037C23A 8AWG(8.4mm?)
VFD007C43A 14AWG(2.1mm?)
VFD007C43E 14AWG(2.1mm?)
VFDO015C43A 14AWG(2.1mm?)
VFD015C43E 14AWG(2.1mm?)
. 8AWG(3.264mm) RF008X00A
VFD022C43A 14AWG(2.1mm?)
VFD022C43E 14AWG(2.1mm?)
VFD037C43A 10AWG(5.3mm?)
VFD037C43E 10AWG(5.3mm?)
VFD040C43A 10AWG(5.3mm?)
VFD040C43E 10AWG(5.3mm?)
VFD055C43A 10AWG(5.3mm?)
VFD055C43E 10AWG(5.3mm?)
VFD055C23A 8AWG(8.4mm°)
VFD075C23A 6AWG(13.3mm?) RF008%00A
VFD110C23A 4AWG(21.2mm?) RF004X00A
VFD075C43A 8AWG(8.4mm°) 4AWG(5.189mm)
VFD075C43E 8AWG(8.4mm?)
VFD110C43A 8AWG(8.4mm°) RF008X00A
VFD110C43E 8AWG(8.4mm°)
VFD150C43A 6AWG(13.3mm?)
. 4AWG(5.189mm) RF008X00A
VFD150C43E 6AWG(13.3mm?)
VFD150C23A 1AWG(42.4mm?)
VFD185C23A 1/0AWG(53.5mm?) RF002X00A
VFD220C23A 1/0AWG (53.5mm?) 1/OAWG(8 252mm)
VFD185C43A 4AWG(21.2mm?) RF004X00A

10



C2000 Series

Mini. Wire Gauge
(Cross Sectional Area)

Max. Wire
Gauge(Diameter)

Recommended Zero Phase

Reactor

VFD185C43E 4AWG(21.2mm?)
VFD220C43A 4AWG(21.2mm?)
VFD220C43E 4AWG(21.2mm?)
VFD300C43A 2AWG(33.6mm?)
RF002X00A
VFD300C43E 2AWG(33.6mm?)
DPD073T43S-00 1/0AWG(53.5mm?)
DPD091T43S-00 2/0AWG(67.4mm?)
DPD073T43S-21 1/0AWG(53.5mm?) 2I0AWG(9.226mm) RF002X00A
DPD091T43S-21 1/0AWG(53.5mm?)
VFD300C23A 4/0AWG(107mm?)
VFD370C23A 250MCM(127mm2)
VFD370C43A 1/0AWG(53.5mm?)
. 300MCM(13.91mm) RF002X00A
VFD450C43A 2/0AWG(67.4mm?)
VFD550C43A 3/0AWG(85mm?)
VFD750C43A 300MCM(152mm?)
VFD300C23E 3/0AWG(85mm?)
. 4/0AWG(11.68mm) RF002X00A
VFD370C23E 4/0AWG(107mm?)
VFD370C43E 1/0AWG(53.5mm?)
VFD450C43E 1/0AWG(53.5mm?)
. 4/0AWG(11.68mm) RF002X00A
VFD550C43E 2/0AWG(67.4mm?)
VFD750C43E 4/0AWG(107mm?)
VFD450C23A 1/0AWG(53.5mm?)*2
VFD550C23A 3/0AWG(85mm?)*2
VFD750C23A 4/0AWG(107mm?)*2 300MCM(13.91mm)*2 RF300X00A
VFD900C43A 1/0AWG(53.5mm?)*2
VFD1100C43A 3/0AWG(85mm?)*2
VFD450C23E 1/0AWG(53.5mm?)*2
VFD550C23E 2/0AWG(67.4mm?)*2
VFD750C23E 3/0AWG(85mm?)*2 4/0AWG(11.68mm)*2 RF300X00A
VFD900C43E 1/0AWG(53.5mm?)*2
VFD1100C43E 2/0AWG(67.4mm?)*2
VFD900C23A 300MCM(152mm?)*2
VFD1300C43A 4/0AWG(107mm?)*2 300MCM(13.91mm)*2 RF300X00A
VFD1600C43A 300MCM(152mm?)*2
VFD900C23E 4/0AWG(107mm?)*2 4/0AWG(11.68mm)*2 RF300X00A

11



. Mini. Wire Gauge Max. Wire
©2000 Series (Cross Sectional Area) Gauge(Diameter)
VFD1320C43E 300MCM(152mm?)
VFD1600C43E 4/0AWG(107mm?)*2

VFD1850C43A
VFD2200C43A
VFD1850C43E
VFD2200C43E
VFD2800C43A
VFD3150C43A
VFD3550C43A
VFD2800C43E-1
VFD3150C43E-1
VFD3550C43E-1
VFD2800C4E
VFD3150C4E
VFD3550C4E
VFD4500C4E

400MCM(203mm?)*2
500MCM(253mm?)*2
300MCM(152mm?)*2
400MCM(203mm?)*2
4/0AWG(107mm?)*4
300MCM(152mm?)*4
300MCM(152mm?)*4
300MCM(152mm?)*4
4/0AWG(107mm?)*4
300MCM(152mm?)*4
3/0AWG(85mm?)*4
4/0AWG(107mm?)*4

250MCM(127mm?)*4

300MCM(152mm?)*4
Table 1.4.3-1 C2000 series: recommended specifications for the zero-phase reactor

Recommended Zero Phase

Reactor

500MCM(17.96mm)*2 RF300X00A
500MCM(17.96mm)*2 RF300X00A
300MCM(13.91mm)*4 RF300X00A

CP2000 Series

Mini. Wire Gauge
(Cross Sectional Area)

Max. Wire

. Wi Recommended Zero
Gauge(Diameter) Phase Reactor

VFD007CP23A-21 14AWG(2.1mm?) RF0O08X00A
VFDO015CP23A-21 14AWG(2.1mm?) RF0O08X00A
VFD022CP23A-21 14AWG(2.1mm?) RF0O08X00A
VFD037CP23A-21 10AWG(5.3mm?) BAWG(S.264mm) RFO08X00A
VFDO055CP23A-21 10AWG(5.3mm?) RFO08X00A
VFD007CP43A-21 14AWG(2.1mm?) RF0O08X00A
VFD015CP43B-21 14AWG(2.1mm?) RF0O08X00A
VFD022CP43B-21 14AWG(2.1mm?) RF0O08X00A
VFD037CP43B-21 14AWG(2.1mm?) RF0O08X00A
VFD040CP43A-21 14AWG(2.1mm?) RF0O08X00A
VFD055CP43B-21 12AWG(3.3mm?) RFO08X00A
VFD075CP43B-21 12AWG(3.3mm?) BAWG(S 264mm) RFO08X00A
VFDO07CP4EA-21 14AWG(2.1mm?) RF0O08X00A
VFDO15CP4EB-21 14AWG(2.1mm?) RF0O08X00A
VFD022CP4EB-21 14AWG(2.1mm?) RFO08X00A
VFD037CP4EB-21 14AWG(2.1mm?) RF0O08X00A
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CP2000 Series

Mini. Wire Gauge
(Cross Sectional Area)

Max. Wire Recommended Zero
Gauge(Diameter) Phase Reactor

VFD040CP4EA-21 12AWG(3.3mm?) RF008X00A
VFD055CP4EB-21 10AWG(5.3mm?) RFO08X00A
VFD075CP4EB-21 10AWG(5.3mm?) RF008X00A
VFD075CP23A-21 8AWG(8.4mm?) RF008X00A
VFD110CP23A-21 6AWG(13.3mm?) RF004X00A
VFD150CP23A-21 4AWG(21.2mm?) RF004X00A
VFD110CP43B-21 8AWG(8.4mm?) 4AWG(5.189mm) RF008X00A
VFD150CP43B-21 8AWG(8.4mm?) RFO08X00A
VFD185CP43B-21 6AWG(13.3mm?) RF004X00A
VFD110CP4EB-21 8AWG(8.4mm?) RF008X00A
VFD150CP4EB-21 8AWG(8.4mm?) RFO08X00A
4AWG(5.189mm)
VFD185CP4EB-21 6AWG(13.3mm?) RF004X00A
VFD185CP23A -21 1AWG(42.4mm?) RF002X00A
VFD220CP23A-21 1/0AWG(53.5mm?) RF002X00A
VFD300CP23A-21 1/0AWG(53.5mm?) RF002X00A
VFD220CP43A-21 4AWG(21.2mm?) RF004X00A
VFD300CP43B-21 3AWG(26.7mm?) 1/0AWG(8.252mm) RF002X00A
VFD370CP43B-21 2AWG(33.6mm?) RF002X00A
VFD220CP4EB-21 4AWG(21.2mm?) RF004X00A
VFD300CP4EB-21 3AWG(26.7mm?) RF002X00A
VFD370CP4EB-21 2AWG(33.6mm?) RF002X00A
VFD370CP23A-00 4/0AWG(107mm?) RF002X00A
VFD450CP23A-00 300MCM(152mm?) RF002X00A
VFD450CP43S-00 1/0AWG(53.5mm?) RF002X00A
VFD450CP43A-00 1/0AWG(53.5mm?) RF002X00A
300MCM(13.91mm)

VFD550CP43S-00 2/0AWG(67.4mm?) RF002X00A
VFD550CP43A-00 2/0AWG(67.4mm?) RF002X00A
VFD750CP43B-00 3/0AWG(85mm?) RF002X00A
VFD900CP43A-00 300MCM(152mm?) RF002X00A
VFD370CP23A-21 4/0AWG(107mm?) 4/0AWG(11.68mm) RF002X00A
VFD450CP23A-21 4/0AWG(107mm?) RF002X00A
VFD450CP43S-21 1/0AWG(53.5mm?) RF002X00A
VFD450CP43A-21 1/0AWG(53.5mm?) 4/0AWG(11.68mm) RF002X00A

550CP43S-21 2/0 67.4mm 002X00
VFD550CP43S /0AWG 2 RF002X00A

550CP43A-21 2/0 67.4mm 002X00
VFD550CP43A /0AWG 2 RF002X00A
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CP2000 Series

Mini. Wire Gauge
(Cross Sectional Area)

Max. Wire Recommended Zero
Gauge(Diameter) Phase Reactor

VFD750CP43B-21 3/0AWG(85mm?) RF002X00A
VFD900CP43A-21 4/0AWG(107mm?) RF002X00A
VFD550CP23A-00 2/0AWG(67.4mm?) RF300X00A
VFD750CP23A-00 3/0AWG(85mm?) RF300X00A
VFD900CP23A-00 4/0AWG(107mm?) 300MCM(13.91mm) RF300X00A
VFD1100CP43A-00 2/0AWG(67.4mm?) RF300X00A
VFD1320CP43B-00 2/0AWG(67.4mm?) RF300X00A
VFD550CP23A-21 2/0AWG(67.4mm?) RF300X00A
VFD750CP23A-21 3/0AWG(85mm?) RF300X00A
VFD900CP23A-21 4/0AWG(107mm?) 4/0AWG(11.68mm) RF300X00A
VFD1100CP43A-21 2/0AWG(67.4mm?) RF300X00A
VFD1320CP43B-21 2/0AWG(67.4mm?) RF300X00A
VFD1600CP43A-00 | 4/0AWG(107mm?)*2 RF300X00A
VFD1850CP43B-00 | 300MCM(152mm?)*2 S00MCEM(1S.9Tmm) RF300X00A
VFD1600CP43A-21 | 4/0AWG(107mm?)*2 4/0AWG(11.68mm) RF300X00A
VFD1850CP43B-21 | 4/0AWG(107mm?)*2 4/0AWG(11.68mm) RF300X00A
VFD2200CP43A-00  400MCM(203mm>)*2 RF300X00A
VFD2800CP43A-00  500MCM(253mm?)*2 RF300X00A
VFD2200CP43A-21  400MCM(203mm?)*2 POOMCM(T7.96mm)°2 RF300X00A
VFD2800CP43A-21  500MCM(253mm>)*2 RF300X00A
VFD3150CP43A-00  4/0AWG(107mm?)*4 RF300X00A
VFD3550CP43A-00  250MCM(127mm?)*4 RF300X00A
VFD4000CP43A-00  300MCM(152mm>)*4 RF300X00A
VFD4000CP43C-00  300MCM(152mm?)*4 RF300X00A
VFD3150CP43C-00 | 4/0AWG(107mm-)4 WKLYV RERIT IR RF300X00A
VFD3550CP43C-00  250MCM(127mm?)*4 RF300X00A
VFD3150CP43C-21  4/0AWG(107mm?)*4 RF300X00A
VFD3550CP43C-21  250MCM(127mm?)*4 RF300X00A
VFD4000CP43C-21  300MCM(152mm?)*4 RF300X00A

Table 1.4.3-2 CP2000 series: recommended specifications for the zero-phase reactor
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CH2000 Series

Mini. Wire Gauge
(Cross Sectional Area)

Max. Wire
Gauge(Diameter)

Recommended Zero Phase
Reactor

VFD007CH23A-21 14AWG(2.1mm?) RFO08X00A
VFDO15CH23A-21 12AWG(3.3mm?) 8AWG(3.264mm) RFO08X00A
VFD022CH23A-21 10AWG(5.3mm?) RF008X00A
VFD037CH23A-21 8AWG(8.4mm?) RF008X00A
VFD007CH43A-21 14AWG(2.1mm?) RF008X00A
VFDO07CH4EA-21 14AWG(2.1mm?) RF0O08X00A
VFDO15CH43A-21 14AWG(2.1mm?) RFO08X00A
VFDO15CH4EA-21 14AWG(2.1mm?) RF008X00A
VFD022CH43A-21 14AWG(2.1mm?) 8AWG(3.264mm) RF0O08X00A
VFD022CH4EA-21 14AWG(2.1mm?) RF008X00A
VFDO037CH43A-21 10AWG(5.3mm?) RF0O08X00A
VFD037CH4EA-21 10AWG(5.3mm?) RF008X00A
VFD055CH43A-21 10AWG(5.3mm?) RF008X00A
VFDO55CH4EA-21 10AWG(5.3mm?) RF008X00A
VFD055CH23A-21 8AWG(8.4mm?) RF008X00A
075CH23A-21 6 13.3mm 004X00
VFD0O75CH23A AWG 2 RF004X00A
S .2mm
VFD110CH23A-21 4AWG(21.2mm?) RF004X00A
VFDO075CH43A-21 8AWG(8.4mm?) RF008X00A
VFDO75CH4EA-21 10AWG(5.3mm?) 4AWG(5.189mm) RF008X00A
S 4Amm
VFD110CH43A-21 8AWG(8.4mm?) RF0O08X00A
VFD110CH4EA-21 8AWG(8.4mm?) RF008X00A
150CH43A-21 6 13.3mm 004X00
VFD150CH43A AWG 2 RF004X00A
= 4Amm
VFD150CH4EA-21 8AWG(8.4mm?) RFO08X00A
150CH23 1 42.4mm 002X00
VFD150CH23A AWG 2 RF002X00A
185CH23 1/0 53.5mm 002X00
VFD185CH23A JOAWG 2 RF002X00A
VFD185CH43A 4AWG(21.2mm?) RF004X00A
VFD185CH43E 6AWG(13.3mm?) RF004X00A
1/0AWG(8.252mm)
VFD220CH43A 4AWG(21.2mm?) RF004X00A
VFD220CH43E 4AWG(21.2mm?) RF004X00A
VFD300CH43A 2AWG(33.6mm?) RF002X00A
VFD300CH43E 3AWG(26.7mm?) RF002X00A
VFD370CH43S 2/0AWG(67.4mm?) 2/0AWG(9.226mm) RF002X00A
VFD220CH23A-00 1/0AWG(53.5mm?) RF002X00A
300MCM(13.91mm)
VFD300CH23A-00 4/0AWG(107mm?) RF002X00A
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CH2000 Series

Mini. Wire Gauge
(Cross Sectional Area)

Max. Wire Recommended Zero Phase
Gauge(Diameter) Reactor

VFD370CH23A-00 250MCM(127mm2) RF002X00A
VFD370CH43A-00 1/0AWG(53.5mm3) RF002X00A
VFD450CH43A-00 2/0AWG(67.4mm?) RF002X00A
VFD550CH43A-00 3/0AWG (85mm?) RF002X00A
VFD750CH43A-00 300MCM(152mm?) RF002X00A
VFD220CH23A-21 1/0AWG(53.5mm?) RF002X00A
VFD300CH23A-21 3/0AWG(85mm?) RF002X00A
4/0AWG(11.68mm)
VFD370CH23A-21 4/0AWG(107mm?) RF002X00A
VFD370CH43A-21 1/0AWG(53.5mm?) RF002X00A
VFD450CH43A-21 1/0AWG(53.5mm?) RF002X00A
VFD550CH43A-21 2/0AWG(67.4mm?) 4/0AWG(11.68mm) RF002X00A
VFD750CH43A-21 4/0AWG(107mm?) RF002X00A
VFD220CH23A-00 1/0AWG(53.5mm3) RF300X00A
VFD300CH23A-00 4/0AWG(107mm?) RF300X00A
VFD370CH23A-00 250MCM(127mm?) RF300X00A
VFD370CH43A-00 1/0AWG(53.5mm3) 300MCM(13.91mm) RF300X00A
VFD450CH43A-00 2/0AWG(67.4mm?) RF300X00A
VFD550CH43A-00 3/0AWG(85mm?) RF300X00A
VFD750CH43A-00 300MCM(152mm?) RF300X00A
VFD220CH23A-21 1/0AWG(53.5mm?) RF300X00A
VFD300CH23A-21 3/0AWG(85mm3) RF300X00A
VFD370CH23A-21 4/0AWG(107mm?) RF300X00A
VFD370CH43A-21 1/0AWG(53.5mm?) 4/0AWG(11.68mm) RF300X00A
VFD450CH43A-21 1/0AWG(53.5mm?) RF300X00A
VFD550CH43A-21 2/0AWG(67.4mm?) RF300X00A
VFD750CH43A-21 4/0AWG(107mm?) RF300X00A
VFD750CH23A-00 3/0AWG(85mm?)*2 . RF300X00A
300MCM(13.91mm)

VFD1320CH43A-00 | 4/0AWG(107mm?)*2 RF300X00A
VFD750CH23A-21 4/0AWG(107mm?)*2 4/0AWG(11.68mm) RF300X00A
VFD1320CH43A-21 3/0AWG(85mm?)*2 4/0AWG(11.68mm) RF300X00A
RF300X00A

RF300X00A

500MCM(17.96mm)*2 RF300X00A

RF300X00A

RF300X00A
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CH2000 Series Mini. Wire Gauge Max. Wire Recommended Zero Phase
(Cross Sectional Area) Gauge(Diameter) Reactor

VFD2200CH43A-21 400MCM(203mm?)*2 RF300X00A

VFD2800CH43A-00 4/0AWG(107mm?)*4 RF300X00A

VFD2800CH43C-00  3/0AWG(85mm?)*4 \ 300MCM(13.91mm)*4 RF300X00A

VFD2800CH43C-21 3/0AWG(85mm°)*4 RF300X00A
Table 1.4.3-3 CH2000 series: recommended specifications for the zero-phase reactor

Zero Phase Reactor RF002X00A RF004X00A RF008X00A RF300X00A

Single-Phase Max.
4/0 AWG 4 AWG 8 AWG 300 MCM*4

Wire Gauge

Table 1.4.3-4 Max. Wire Gauge of Zero Phase Reactor
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1.5 Leakage current

Under normal operations of the frequency converter, part of the current flows to
ground through PE. This current is leakage current. The value is affected by system
voltage, motor frequency, motor type, PWM frequency of the frequency converter,
and the length of input and output wires. It flows through the frequency converter,
input and output wires and the motor-to-ground capacitance. In addition, the leakage
current will affect other co-grounding system through ground wires. Therefore, the
leakage current may cause malfunction of leakage circuit breaker or other sensors.
This current may also harm the operators; therefore the relevant regulations are
there to restrict the leakage current.

1.5.1 Precautions for leakage current

1.5.2.1 The closer the cable is to the ground, the greater the capacitance to the
ground, and it will cause higher leakage current.

1.5.2.2 Using cables with lower ground capacitance can reduce the amount of leakage
current.

1.5.2.3 Reducing the switch frequency of the frequency converter can reduce the
amount of leakage current.

1.5.2.4 Using a zero-phase reactor at the input end can reduce the amount of leakage
current.

1.5.2 Installation recommendations for the leakage circuit breaker.

1.5.2.1 The leakage circuit breaker should be installed between each frequency
converter and the main power supply. The wiring diagram is shown in Figure
1.5.2-1.

1.5.2.2 Due to the pair of ground capacitance on each EMI filter, the leakage current
will change accordingly.

1.5.2.3 Under high temperature or extreme low temperature conditions, non-electric
leakage circuit breakers should be used.

1.5.2.4 The installation location of the leakage circuit breaker should be as far away
from the charged conductor as possible, to avoid any malfunction caused by
the magnetic field generated by the flow of large current passing through the
conductor.
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Figure 1.5.2-1: Wiring Diagram of Leakage Circuit Breaker

1.6 Wiring precautions

1.6.1 All power cables should be effectively divided and grouped according to its type,
or isolated by the metal layer of the control cabinet. Please note that
uninterrupted isolation should be kept between the two ends of the sensitive
control wires. It is recommended to divide them into four classes (Ex: classes 1
to 4):

i. Sensitive wires susceptible to interference (class 1), such as low-voltage
high speed signal wire, control wire, data wire, etc.

ii. Wires susceptible to interference, such as low speed communication wire,
low-voltage (24V) power wire (class 2).

ii. Interference wires (class 3), such as input wire of frequency converter
(class 2).

iv. Strong interference wires (class 4), such as output wire of frequency
converter motor.

The recommended separation distances between the various wires are
shown in the following figure.

Class 1 Class 2 Class 3 Class 4
>20cm >20cm

>25cm

>45¢cm

>40cm

Figure 1.6.1-1: Classification of Motor’s Cables
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1.6.2 When the actual distance is unable to meet the requirements stated in 1.6.1, please
connect a zero-phase reactor to the class 4 wire in series and use shielding wire on
or a Core in series on the class 1 wire.

1.6.3 When the distance of different types of cables does not meet the requirements
stated in 1.6.1-1, the cables should be placed orthogonally. For example, a filtered
cable by a filter should be distanced from the unfiltered cable. The signal wires,
data wires and filtered cables can only be placed orthogonally with unfiltered

vV X

Class 2

™
S&S)

Class 2

“l
= s

Class 4 Class 4

N

Figure 1.6.3-1: Placing signal cables & data cables.

1.6.4 All cables should be kept at the shortest length possible.
1.6.5 Please remove excess wires or ground them at both ends to avoid floating, as
shown in Figure 1.6.5-1.

X -V

e =

Figure 1.6.5-1: Grounding the both end of the excess wires to avoid floating.
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1.6.6 The motor wire should be kept away from other data wires connected to the motor
(encoder line or motor temperature sensors...).

1.6.7 Cables should not suspend in mid air. Place them flat on a metal surface if
possible, as shown in Figure 1.6.7-1.

:

Cable

&

Equipment
o

Equipment
B

Equipment
.

Accompanying cable

Equipment

Very good
Cable
TITTTTTTTTTTT 0T 7T 77077077007 777 70777777 7777777077 77777077  J70777] ﬂyyﬂﬂ T2I71717070707770717170717079717772777772777

Earth plane '* Earth plane

Figure 1.6.7-1: Placing cables flat on a metal surface.

1.6.8 For equipment susceptible to interference, it is recommended to separate the
strong interference devices by an independent transformer, as shown in 1.6.8-1.

X ]
T

1)
| J T
A
T
equipment equipment

susceptible to
interference

A)

-
o O

—

equipment €quipment
susceptible to
interference

Figure 1.6.8-1 Separating equipment susceptible to interference

1.6.9 The coils of contactors, relays and solenoid valves must be equipped with RC
filters to suppress the high frequency radiation interference when components are
switched on and off (such as RC elements or varistors with AC coils and
free-wheeling diodes or varistors for DC coils). These protective circuits must be
connected near the coils.
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1.7 Proper arrangements for housing and internal components

1.7.1 All metal casings, equipment and accessories (such as frequency converters or
filters) installed in the cabinet must be connected to the frame of the control
cabinet through a proper connection and pass through the largest surface area
possible. The most ideal design is that the bare metal mounting plates installed
on the equipment and accessories have good conductivity, and they are
connected to the frame of the control cabinet through a good electrical
connection as well as the largest surface area possible. Most importantly, they
are all connected to PE and EMC isolation bars.

1.7.2 If the connection point of the metal casing is coated or anodized, it should be
removed prior to connection or a special metal piece which goes through the
non-conductive layer should be used, as shown in Figure 1.7.2-1, to establish a
good connection.

Figure 1.7.2-1
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2. Harmonic:

In the electrical system, harmonic is low frequency interference. As long as
there is non-linear load, there is a harmonic. For example, a diode in the frequency
converter is a non-linear load.

The ideal current waveform is a sinusoidal pattern; Current with high harmonic
will cause current distortion which makes the current become non-sinusoidal. As
shown in Figure 6-1 below, (a) current waveform of linear load, (b) current
waveform of non-linear load (rectifier diodes).

un'llllg J /
l'.li

Figure 2-1(a) Figure 2-1(b)

If a non-linear load exists in the electrical system, such as a rectifier or electric
arc furnace, high frequency current other than the fundamental frequency (60Hz)
will be generated as well as harmonic pollution. Harmonic problems will shorten the
life span of electric equipment, increase wear and tear of the electric grid and cause
resonance issues. Installation of an AC\DC reactor can reduce harmonics. DELTA
provides a series of standard reactors which when combined with DELTA
frequency converters can effectively reduce harmonics and thus comply with
regulatory standards.

2.1 Installation of AC\DC reactor
2.1.1 Installation

AC input reactors are installed at the three-phase side of the main power
supply, as shown in Figure 2.1.1-1 A DC reactor is installed at the DC P pole
(Figure 2.1.1-2). For wiring terminals, please refer to the manual for DELTA
frequency converter. For diameters of the installation wires, please refer to the
manual for DELTA frequency converter.
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Figure 2.1.1-1 Intallation of AC Input Reactor

Wiring Diagram for Frame A~C E?'_(D\'png_lg‘g(optional) . _
* |t provides 3-phase power Jumper\i Wi B g ‘_‘E@.EQ.'S?;_[GS'StOF (optional)

Fuse/NFB (No Fuse Breaker)

R(L1) s o
S(L2) s o
T(L3) s
i1 " 1

Itis recommended to
install a protective
circuit at RB-RC to
protect it from system
damage.

When fault occurs, the
contact will switch ON to shut

the power and protect the power system.

H|==NnoTE|

Rb1 and RC1 is the multifunction output terminals

Figure 2.1.1-2

24



2.1.2 DELTA C/CP/CH series AC reactor specifications

The following table displays the DELTA C/CP/CH series AC reactor specifications

200V~230V/ 50~60Hz C series AC Input Reactors

Rated Amps of Max. 3% 5% Built-in | 3% AC Input
Type | KW | HP AC Reactor | Continuous | Impedance | Impedance DG reactor Reactor
(Arms) Amp (Arms) (mH) (mH) Delta part #
007 | 0.75 1 5 8.64 2.536 4.227 X N/A
015 1.5 2 8 12.78 1.585 2.642 X N/A
022 2.2 3 11 18 1.152 1.922 X N/A
037 3.7 5 17 28.8 0.746 1.243 X N/A
055 | 55 | 75 25 43.2 0.507 0.845 X N/A
075 | 75 10 33 55.8 0.32 0.534 X DRO033AP320
110 11 15 49 84.6 0.216 0.359 X DR049AP215
150 15 20 65 111.6 0.163 0.271 X DR065AP162
185 | 18.5 25 75 127.8 0.169 0.282 X N/A
220 22 30 90 154.8 0.141 0.235 X N/A
300 30 40 120 205.2 0.106 0.176 0 N/A
370 37 50 146 250.2 0.087 0.145 0 N/A
450 45 60 180 307.8 0.070 0.117 0 N/A
550 55 75 215 367.2 0.059 0.098 0 N/A
750 75 100 255 435.6 0.049 0.083 0 N/A
900 90 125 346 592.2 0.037 0.061 0 N/A

Table 2.1.2-1: 200V~230V/ 50~60Hz C series AC Input Reactors

25



200V~230V/ 50~60Hz CP series AC Input Reactor

Max.

Rated Amps : 3% 5%
of AC Reactor COR?T:‘S:US Impedance | Impedance |Built-in 3% Agell?::taﬁzactor
Type | KW | HP (Arms) (Arms) (mH) (mH) DC

Normal| Light |Normal| Light |Normal Light |Normal| Light reactor

Duty | Duty | Duty | Duty | Duty |Duty| Duty | Duty i D7 It D

007 |0.75| 1 4.6 5 7.36 6 2.536 |2.536| 4.227 |4.227| X N/A N/A
015 | 1.5 2 5 7.5 8 9 2.536 |1.585| 4.227 |2.642| X N/A N/A
022 | 2.2 3 8 10 12.8 12 ]11.585 |1.152| 2.642 [1.922| X N/A N/A
037 | 3.7 5 11 15 17.6 18 | 1.152 |0.746| 1.922 |1.243| X N/A N/A
055 | 55 | 7.5 17 21 27.2 | 25.2 | 0.746 |0.507| 1.243 |0.845| X N/A N/A
075 | 7.5 | 10 25 31 40 37.2 | 0.507 |0.320| 0.845 |0.534| X N/A DR0O33AP320
110 | 11 15 33 46 52.8 | 55.2 | 0.320 |0.216| 0.534 |0.359| X DR0O33AP320 | DR0O49AP215
150 | 15 | 20 49 61 78.4 | 73.2 | 0.216 |0.163)| 0.359 |0.271| X DR049AP215 | DRO65AP162
185 | 18.5| 25 65 75 104 90 |0.163 |0.147| 0.271 |0.282] X DR0O65AP162 N/A
220 | 22 | 30 75 90 120 108 | 0.169 |0.141)| 0.282 |0.235] X N/A N/A
300 | 30 | 40 90 105 144 126 | 0.141 |0.106| 0.235 |0.176] X N/A N/A
370 | 37 | 50 120 146 192 1175.2]0.106 |0.087| 0.176 |0.145] O N/A N/A
450 | 45 | 60 146 180 | 233.6 | 216 | 0.087 |0.070| 0.145 |[0.117| O N/A N/A
550 | 55 | 75 180 215 288 258 | 0.070 |0.059| 0.117 |0.098] O N/A N/A
750 | 75 | 100 | 215 276 344 |331.2 | 0.059 |0.049| 0.098 |0.083] O N/A N/A

900 | 90 | 125 | 255 | 322 408 |386.4 | 0.049 |0.037] 0.083 |0.061] O N/A N/A

Table 2.1.2-2: 200V~230V/ 50~60Hz CP series AC Input Reactors

200V~230V/ 50~60Hz CH series AC Input Reactor

Rated Amps of Max. 3% 5% -
Type KW | HP | AC Reac’ﬁ)r Continuous | Impedance | Impedance Dg L:g:cr]cor 2% AIDCe:Pap;;rF:iactor
(Arms) Amp (Arms) (mH) (mH)

007 0.75 1 5 10 2.536 4.227 X N/A

015 1.5 2 8 16 1.585 2.642 X N/A

022 2.2 3 11 22 1.152 1.922 X N/A

037 3.7 5 17 34 0.746 1.243 X N/A

055 55 | 75 25 50 0.507 0.845 X N/A

075 7.5 10 33 66 0.320 0.534 X DRO33AP530
110 11 15 49 98 0.216 0.359 X DRO049AP360
150 15 20 65 130 0.163 0.271 X DRO0O65AP270
185 185 | 25 75 150 0.169 0.282 X N/A

220 22 30 90 180 0.141 0.235 O N/A

300 30 40 120 240 0.106 0.176 @) N/A

370 37 50 146 292 0.087 0.145 @) N/A

450 45 60 180 360 0.070 0.117 O N/A

550 55 75 215 430 0.059 0.098 @) N/A

750 75 | 100 255 510 0.049 0.083 @) N/A

Table.2.1.2-3 200V~230V/ 50~60Hz CH series AC Input Reactor

26




380V~460V/ 50~60Hz C series AC Input Reactors

Rated Amps of

Max.

3%

5%

Type KW HP | AC Reactor | Continuous |Impedance|lmpedance Dg l;gglcr,: or ) Aé) e:tn aplpJ;rFt‘ Zactor
(Arms) Amp (Arms) (mH) (mH)

007 0.75 1 3 5.22 8.102 13.502 X N/A

015 1.5 2 4 6.84 6.077 10.127 X N/A

022 2.2 3 6 10.26 4.050 6.752 X N/A

037 3.7 5 9 14.58 2.700 4.501 X N/A

040 4 5 10.5 171 2.315 3.858 X N/A

055 5.5 7.5 12 19.8 2.025 3.375 X N/A

075 7.5 10 18 30.6 1.174 1.957 X DRO018A0117
110 11 15 24 41.4 0.881 1.468 X DR024AP880
150 15 20 32 54 0.66 1.101 X DR032AP660
185 18.5 25 38 64.8 0.639 1.066 X N/A

220 22 30 45 77.4 0.541 0.900 X N/A

300 30 40 60 102.6 0.405 0.675 ) N/A

370 37 50 73 124.2 0.334 0.555 0] N/A

450 45 60 91 154.8 0.267 0.445 ) N/A

550 55 75 110 189 0.221 0.368 ) N/A

750 75 100 150 257.4 0.162 0.270 ) N/A

900 90 125 180 307.8 0.135 0.225 ) N/A
1100 110 | 150 220 376.2 0.110 0.184 ) N/A
1320 132 175 260 444.6 0.098 0.162 O N/A
1600 160 | 215 310 531 0.078 0.131 ) N/A
1850 185 | 250 370 633.6 0.066 0.109 0] N/A
2200 | 220 | 300 460 786.6 0.054 0.090 0] N/A
2800 | 280 | 375 550 941.4 0.044 0.074 ) N/A
3150 | 315 | 420 616 1053 0.039 0.066 0] N/A
3550 | 355 | 475 683 1168.2 0.036 0.060 ) N/A
4500 | 450 | 600 866 1468.8 0.028 0.047 ) N/A

Table 2.1.2-4 380V~460V/ 50~60Hz C series AC Input Reactors
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380V~460V/ 50~60Hz CP series AC Input Reactors

Rated Amps of Max. 3% 5% 3% AC Input Reactor

AC Reactor Continuous Impedance Impedance |Built-in
Type| KW |HP (Arms) Amp (Arms) (mH) (mH) e Delta part#

Normal | Light [Normal| Light [Normal| Light |Normal| Light N Normal Light

Duty |Duty| Duty | Duty | Duty | Duty | Duty | Duty Duty Duty
007 |0.75| 1 2.8 3 | 448 | 3.6 |8.1028.102 [13.502|13.502| X N/A N/A
015 {15 | 2 3 4.2 4.8 5.04 | 8.102 | 6.077 {13.502|10.127| X N/A N/A
022 122 | 3 4 5.5 6.4 6.6 |6.077 | 4.050 |10.127| 6.752 X N/A N/A
037 |37 |5 6 85 | 96 10.2 | 4.050 | 2.700 | 6.752 | 4.501 X N/A N/A
040 | 4 | 5 9 105| 144 | 126 | 2.700 | 2.315 | 4.501 | 3.858 | X N/A N/A
055 |55 |7.5| 105 13 | 16.8 | 156 | 2.315|2.025 | 3.858 | 3.375 | X N/A N/A
075 | 7.5 |10 12 18 | 19.2 | 21.6 | 2.025| 1.174 | 3.375 | 1.957 X N/A DR018A0117
110 | 11 |15 18 24 | 288 | 28.8 | 1.174 | 0.881 | 1.957 | 1.468 X DR0O18A0117 |DR024AP880
150 | 15 |20 24 32 | 384 | 384 |0.881|0.660 | 1.468 | 1.101 X DR024AP880 |DR032AP660
185 [18.5| 25 32 38 | 512 | 456 | 0.660 | 0.639 | 1.101 | 1.066 | X DR032AP660 N/A
220 | 22 |30 38 45 | 60.8 54 | 0.639 | 0.541 | 1.066 | 0.900 X N/A N/A
300 | 30 [40| 45 60 72 72 | 0.541 | 0.405|0.900 | 0.675| X N/A N/A
370 | 37 |50 60 73 96 87.6 | 0.405 | 0.334 | 0.675 | 0.555 X N/A N/A
450 | 45 |60 73 91 | 116.8 | 109.2 | 0.334 | 0.267 | 0.555 | 0445 | O N/A N/A
550 | 55 |75 91 110 | 145.6 | 132 | 0.267 | 0.221 | 0.445 | 0.368 | O N/A N/A
750 | 75 (100 110 | 150 | 176 | 180 | 0.221 | 0.162 | 0.368 | 0.270 | O N/A N/A
900 | 90 (125 150 | 180 | 240 | 216 |0.162|0.135|0.270 | 0.225| O N/A N/A
1100|110 {150, 180 | 220 | 288 | 264 |0.135|0.110|0.225|0.184 | O N/A N/A
1320|132 (175 220 | 260 | 352 | 312 | 0.110|0.098 | 0.184 | 0.162 | O N/A N/A
1600|160 [215| 260 | 310 | 416 | 372 | 0.098 | 0.078 | 0.162 | 0.131 0] N/A N/A
1850|185 (250, 310 | 370 | 496 | 444 | 0.078 | 0.066 | 0.131 | 0.109 | O N/A N/A
2200|220 (300 370 | 460 | 592 | 552 | 0.066 | 0.054 | 0.109 [ 0.090 | O N/A N/A
2800|280 (375 460 | 530 | 736 | 636 | 0.054 | 0.044 | 0.090 | 0.074| O N/A N/A
3150| 315|420| 550 | 616 | 880 |739.2|0.044 | 0.039 | 0.074 | 0.066 | O N/A N/A
3550|355 |475| 616 | 683 | 985.6 | 819.6 | 0.039 | 0.036 | 0.066 | 0.060 | O N/A N/A
4000|400 [536| 683 | 770 {1092.8| 924 | 0.036 | 0.028 | 0.060 | 0.047 | O N/A N/A
5000| 500 |675| 866 | 912 (1385.6{1094.4| 0.028 | 0.028 | 0.047 | 0.047 | O N/A N/A

Table2.1.2-5 380V~460V/50~60Hz CP series AC Input Reactors
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380V~460V/ 50~60Hz CH series AC Input Reactors

Rated Amps of Max. - 3% - 5% Built-in 3% AC Input
Type| KW | HP | AC Reactor Continuous | impedance | impedance DG reactor Reactor
(Arms) Amp (Arms) (mH) (mH) Delta part #
007 | 0.75 1 3 6 8.102 13.502 X N/A
015 | 1.5 2 4 8 6.077 10.127 X N/A
022 | 2.2 3 6 12 4.050 6.752 X N/A
037 | 3.7 5 9 18 2.700 4.501 X N/A
055 | 55 | 75 12 24 2.025 3.375 X N/A
075 | 7.5 10 18 36 1.174 1.957 X DRO18A0117
110 | 11 15 24 48 0.881 1.468 X DR024AP880
150 | 15 20 32 64 0.660 1.101 X DR032AP660
185 | 185 | 25 38 76 0.639 1.066 X N/A
220 | 22 30 45 90 0.541 0.900 X N/A
300 | 30 40 60 120 0.405 0.675 X N/A
370 | 37 50 73 146 0.334 0.555 o N/A
450 | 45 60 91 182 0.267 0.445 0] N/A
550 | 55 75 110 220 0.221 0.368 0] N/A
750 | 75 | 100 150 300 0.162 0.270 0] N/A
900 | 90 |125 180 360 0.135 0.225 0] N/A
1100| 110 | 150 220 440 0.110 0.184 0] N/A
1320| 132 | 175 250 500 0.098 0.162 0] N/A
1600| 160 | 215 310 620 0.078 0.131 0] N/A
1850| 185 | 250 370 740 0.066 0.109 0] N/A
2200| 220 | 300 450 900 0.054 0.090 O N/A
2800 280 | 375 550 1100 0.044 0.074 0] N/A

Table 2.1.2-6 380V~460V/ 50~60Hz CH series AC Input Reactors

The following table shows the standard specification of DC reactor.

200V~230V/ 50~60Hz C series DC Reactors

Type | KW | HP Rated Amps of Max .Continuous | 4% DC impedance 4% DC Reactor
(Arms) Amps(Arms) (mH) Delta part#
007 | 0.75 1 5 8.64 5.857 N/A
015 1.5 2 8 12.78 3.660 N/A
022 2.2 3 11 18 2.662 N/A
037 3.7 5 17 28.8 1.722 N/A
055 55 7.5 25 432 1.172 N/A
075 7.5 10 33 55.8 0.851 N/A
110 11 15 49 84.6 0.574 N/A
150 15 20 65 111.6 0.432 N/A
185 | 18.5 25 75 127.8 0.391 N/A
220 22 30 90 154.8 0.325 N/A

Table 2.1.2-7 200V~230V/ 50~60Hz C series DC Reactors
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200V~230V/ 50~60Hz CP series DC Reactors

Rated Amps Cor':’:liiﬁ.ous DC impedance DC Reactor
Type KW |HP (Arms) Amps (Arms) (mH) Delta Part #
Normal | Light | Normal | Light | Normal | Light Normal Light
Duty | Duty | Duty Duty Duty Duty Duty Duty
007 0.75 | 1 4.6 5 7.36 6 5857 | 5.857 N/A N/A
015 1.5 2 7.5 8 9 5.857 | 3.660 N/A N/A
022 2.2 3 8 10 12.8 12 3.660 | 2.662 N/A N/A
037 3.7 5 11 15 17.6 18 2.662 | 1.722 N/A N/A
055 55 |7.5 17 21 27.2 25.2 1.722 | 1172 N/A N/A
075 75 |10 25 31 40 37.2 1.172 | 0.851 N/A N/A
110 11 15 33 46 52.8 55.2 0.851 | 0.574 N/A N/A
150 15 |20 49 61 78.4 73.2 0.574 | 0.432 N/A N/A
185 18.5 |25 65 75 104 90 0.432 | 0.391 N/A N/A
220 22 |30 75 90 120 108 0.391 | 0.325 N/A N/A
300 30 |40 90 105 144 126 0.325 | 0.244 N/A N/A
Table 2.1.2-8 200V~230V/ 50~60Hz CP series DC Reactors
200V~230V/ 50~60Hz CH series DC Reactors
M.ax.
Type | KW HP Ra’z'eo: n,?sr?ps Coztggsus DC Ir?rﬁeH?ance Bgtgia:r’;o;
(Arms)
007 | 0.75 1 10 5.857 N/A
015 1.5 2 8 16 3.660 N/A
022 22 3 11 22 2.662 N/A
037 3.7 5 17 34 1.722 N/A
055 55 7.5 25 50 1.172 N/A
075 7.5 10 33 66 0.851 N/A
110 11 15 49 98 0.574 N/A
150 15 20 65 130 0.432 N/A
185 | 18.5 25 75 150 0.391 N/A

Table 2.1.2-9 200V~230V/ 50~60Hz CH series DC reactors
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380V~460V/ 50~60Hz C series DC Input Reactors

Tpe | K | vp | PalsdAmgs | MaxComimuous | DG lmpedance | DG fecto
007 0.75 1 3 522 18.709 N/A
015 15 2 4 6.84 14.031 N/A
022 22 3 6 10.26 9.355 N/A
037 3.7 5 9 14.58 6.236 N/A
040 4 5 10.5 171 5.345 N/A
055 55 7.5 12 19.8 4.677 N/A
075 7.5 10 18 30.6 3.119 N/A
110 11 15 24 414 2.338 N/A
150 15 20 32 54 1.754 N/A
185 18.5 25 38 64.8 1.477 N/A
220 22 30 45 77.4 1.247 N/A
Table 2.1.2-10 380V~460V/ 50~60Hz C series DC Reactors
380V~460V/ 50~60Hz CP series DC Reactors
Rated Amps Max. Continuous DC Impedance DC Reactor
Tyoe | KW s (Arms) Amps (Arms) (mH) Delta Part #
Normal | Light |Normal| Light Normal Light Normal Light
Duty Duty Duty Duty Duty Duty Duty Duty
007 0.75 1 2.8 3 4.48 3.6 18.709 18.709 N/A N/A
015 15 2 3 4.2 4.8 5.04 18.709 14.031 N/A N/A
022 22 3 4 55 6.4 6.6 14.031 9.355 N/A N/A
037 3.7 5 6 8.5 9.6 10.2 9.355 6.236 N/A N/A
040 4 5 9 105 144 12.6 6.236 5.345 N/A N/A
055 55 7.5 10.5 13 16.8 15.6 5.345 4.677 N/A N/A
075 7.5 10 12 18 19.2 21.6 4.677 3.119 N/A N/A
110 11 15 18 24 28.8 28.8 3.119 2.338 N/A N/A
150 15 20 24 32 384 38.4 2.338 1.754 N/A N/A
185 18.5 25 32 38 51.2 456 1.754 1.477 N/A N/A
220 22 30 38 45 60.8 54 1.477 1.247 N/A N/A
300 30 40 45 60 72 72 1.247 0.935 N/A N/A
370 37 50 60 73 96 87.6 0.935 0.768 N/A N/A
Table 2.1.2-11 380V~460V/ 50~60Hz CP series DC Reactors
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380V~460V/ 50~60Hz CH series DC Reactors

Type | kW | Wp | PelSGAmes | ooyl | DCImpedance | DG Reacio
Amps (Arms)
007 | 0.75 1 3 6 18.709 N/A
015 1.5 2 4 8 14.031 N/A
022 | 2.2 3 6 12 9.355 N/A
037 | 3.7 5 9 18 6.236 N/A
055 | 5.5 7.5 12 24 4.677 N/A
075 | 7.5 10 18 36 3.119 N/A
110 11 15 24 48 2.338 N/A
150 15 20 32 64 1.754 N/A
185 | 185 | 25 38 76 1.477 N/A
220 22 30 45 90 1.247 N/A
300 30 40 60 120 0.935 N/A

Table 2.1.2-12 380V~460V/ 50~60Hz CH series DC Reactor
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2.1.3 Specifications of THDi after an AC/DC reactor is combined with
DELTA frequency converter

The following table shows the specifications of THDi after an AC/DC reactor is
combined with the DELTA frequency converter.

VFD _ , -
specifications VED w/o VFD w/o built-in DC Reactor VFD with built-in DC Reactors
AC/DC
Series Reactors | R€actors | 3o, gyt 5% Input 4% 3% Input 5% Input
specifications AC Reactor | AC Reactor |DC Reactor| AC Reactor | AC Reactor
5th 73.3% 38.5% 30.8% 25.5% 27.01% 25.5%
7th 52.74% 15.3% 9.4% 18.6% 9.54% 8.75%
11th 7.28% 71% 6.13% 7.14% 4.5% 4.2%
13th 0.4% 3.75% 3.15% 0.48% 0.22% 0.17%
THDi 91% 43.6% 34.33% 38.2% 30.5% 28.4%
. THD:i will be slightly different due to different installation and environmental
Note: "
conditions (such as cables and motors).

Table 2.1.3-1 THDi Specifications
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3. Output reactor

Under the condition of long output wires, GF (Ground Fault), OC (Over Current)
and motor voltage overshoot often occur within the drive. The first two will cause
errors which are due to the protective mechanisms of the drive, and voltage overshoot
will cause damage to the insulation of the motor.

Excessively long output wire leads to excessive ground stray capacitance and
thus increases the current of three-phase output common mode; GF is triggered as a
failsafe mechanism to protect the drive. In addition, the wire-to-wire and
wire-to-ground stray capacitance is increased, causing an inrush current which
triggers OC protection due to excessive current output of the drive. Usually a reactor
is installed at the drive side to increase the high frequency impedance so that the
current is decreased due to stray capacitance.

3.1 Installation of output reactor

AC output reactor is placed in the output side of the drive, as shown in figure
below. Please refer to the C2000 manual for the proper diameters of the installation
wires.

Rectifier IGET
oL -1
| — - - v 1
I i ¥ .I it -+
. [ | g || I |
ER T pta, L gl LD gl O AC outpat filter Matar
e 1 1) | | A
B8 ™
= )t  } =1 |  —_—- v rwTy
S
3 E_T
e -'-:. | - = = | N -
= R ! — 1
1 . ¥ ) I —t- —i-
ta, P ! olhe, O

Figure 3.1-1 Intallation of Output Reactor
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3.2 Specification of size

The following table contains DELTA C/CP/CH series output reactor specifications

200V~230V/ 50~60Hz C series Output AC Reactors

Tyve | K | W |REISGATBS | onyniy |3% Reactor| 5% Reactor|  Buitn | geag”
Amps (Arms) Delta Part #
007 | 0.75 | 1 8.64 2.536 4.227 X N/A
015 | 1.5 2 12.78 1.5685 2.642 X N/A
022 | 2.2 3 11 18 1.152 1.922 X N/A
037 | 3.7 5 17 28.8 0.746 1.243 X N/A
055 | 55 | 75 25 43.2 0.507 0.845 X N/A
075 | 7.5 10 33 55.8 0.32 0.534 X N/A
110 | 11 15 49 84.6 0.216 0.359 X N/A
150 | 15 20 65 111.6 0.163 0.271 X N/A
185 | 185 | 25 75 127.8 0.169 0.282 X N/A
220 | 22 30 90 154.8 0.141 0.235 X N/A
300 | 30 40 120 205.2 0.106 0.176 0] N/A
370 | 37 50 146 250.2 0.087 0.145 0] N/A
450 | 45 60 180 307.8 0.070 0.117 0] N/A
550 | 55 75 215 367.2 0.059 0.098 @) N/A
750 | 75 [ 100 255 435.6 0.049 0.083 0] N/A
900 | 90 |[125 346 592.2 0.037 0.061 0] N/A
Table 3.2-1 .200V~230V/ 50~60Hz C series Output AC Reactors
200V~230V/ 50~60Hz CP series Output AC Reactors
Rated Amps Corwiiﬁ.ous 3% Reactor | 5% Reactor _|3% Output Reactor
S (Arms) RS ] (mH) (mH) Btglgm Delta Part #
Normal |Light| Normal | Light |[Normal|Light [Normal| Light | Reactor | Normal | Light
Duty [Duty| Duty | Duty | Duty |Duty| Duty | Duty Duty Duty
007 |0.75] 1 46 5 7.36 6 2.536 |2.536| 4.227 | 4.227 X N/A N/A
015 |15 | 2 5 7.5 8 9 2.536 |1.585| 4.227 | 2.642 X N/A N/A
022 122 | 3 10 12.8 12 1.585 |1.152| 2.642 | 1.922 X N/A N/A
037 | 3.7 | 5 11 15 17.6 18 1.152 |0.746| 1.922 | 1.243 X N/A N/A
055 | 55 |7.5 17 21 27.2 252 | 0.746 |0.507| 1.243 | 0.845 X N/A N/A
075 | 7.5 |10 25 31 40 37.2 | 0.507 |0.320| 0.845 | 0.534 X N/A N/A
110 | 11 |15 33 46 | 52.8 | 55.2 | 0.320 |0.216| 0.534 | 0.359 X N/A N/A
150 | 15 | 20 49 61 78.4 73.2 | 0.216 |0.163| 0.359 | 0.271 X N/A N/A
185 | 18.5| 25 65 75 104 90 0.163 |0.147| 0.271 | 0.282 X N/A N/A
220 | 22 |30 75 90 120 108 | 0.169 |0.141| 0.282 | 0.235 X N/A N/A
300 | 30 |40 90 105 | 144 126 | 0.141 |0.106| 0.235 | 0.176 X N/A N/A
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200V~230V/ 50~60Hz CP series Output AC Reactors

Rated Amps Corwiiﬁ.ous 3% Reactor | 5% Reactor ~ |3% Output Reactor
S e (Arms) Amps (Arms) (mH) (mH) Btglém Delta Part #
Normal |Light| Normal | Light |[Normal|Light [Normal| Light | Reactor | Normal | Light
Duty |[Duty| Duty | Duty | Duty |Duty| Duty | Duty Duty Duty
370 | 37 |50 | 120 |146 | 192 | 175.2 | 0.106 |0.087| 0.176 | 0.145 0] N/A N/A
450 | 45 |60 | 146 |180 | 233.6 | 216 | 0.087 |0.070| 0.145 | 0.117 0] N/A N/A
550 | 55 | 75| 180 |215| 288 258 | 0.070 |0.059| 0.117 | 0.098 o N/A N/A
750 | 75 (100 215 | 276 | 344 | 331.2 | 0.059 [0.049| 0.098 | 0.083 o N/A N/A
900 | 90 [(125| 255 |322| 408 | 386.4 | 0.049 |0.037| 0.083 | 0.061 0] N/A N/A
Table 3.2-2 200V~230V/ 50~60Hz CP series AC Output Reactors
200V~230V/ 50~60Hz CH series AC Output Reactor
Type| K | | e | Goniious | Resctor 5% fesctor | Butn | ey
mps (Arms) Delta Part #
007 | 0.75 1 5 10 2.536 4.227 X N/A
015 | 1.5 2 8 16 1.585 2.642 X N/A
022 | 2.2 3 11 22 1.152 1.922 X N/A
037 | 3.7 5 17 34 0.746 1.243 X N/A
055 | 65 | 7.5 25 50 0.507 0.845 X N/A
075 | 7.5 10 33 66 0.320 0.534 X N/A
110 | 11 15 49 98 0.216 0.359 X N/A
150 | 15 20 65 130 0.163 0.271 X N/A
185 | 185 | 25 75 150 0.169 0.282 X N/A
220 | 22 30 90 180 0.141 0.235 0] N/A
300 | 30 40 120 240 0.106 0.176 0] N/A
370 | 37 50 146 292 0.087 0.145 0] N/A
450 | 45 60 180 360 0.070 0.117 0] N/A
550 | 55 75 215 430 0.059 0.098 @) N/A
750 | 75 | 100 255 510 0.049 0.083 0] N/A

Table 3.2-3 200V~230V/ 50~60Hz CH series AC Output Reactor
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380V~460V/ 50~60Hz C series AC Output Reactor

Max. o o T o
Type | KW [HP Razitz n'?sr;lps A?n O;Sﬂmzzl:;s) 3 A(I;{ne%ctor 5 /o(lr:%neﬁ)ctor DCBlIg{”etaltr:]tor 3% é);}zul:t) Er?zctor
007 [0.75] 1 3 5.22 8.102 13.502 X N/A
015 (15| 2 4 6.84 6.077 10.127 X N/A
022 (22| 3 6 10.26 4.050 6.752 X N/A
037 | 3.7| 5 9 14.58 2.700 4.501 X N/A
040 4 | 5 105 171 2.315 3.858 X N/A
055 (5.5 |7.5 12 19.8 2.025 3.375 X N/A
075 (7.5(10 18 30.6 1.174 1.957 X N/A
110 | 11 |15 24 414 0.881 1.468 X N/A
150 | 15 | 20 32 54 0.66 1.101 X N/A
185 |18.5| 25 38 64.8 0.639 1.066 X N/A
220 | 22 | 30 45 77.4 0.541 0.900 X N/A
300 | 30 |40 60 102.6 0.405 0.675 0] N/A
370 | 37 |50 73 124.2 0.334 0.555 0] N/A
450 | 45 | 60 91 154.8 0.267 0.445 0] N/A
550 | 55 |75 110 189 0.221 0.368 0] N/A
750 | 75 (100 150 257.4 0.162 0.270 0] N/A
900 | 90 (125 180 307.8 0.135 0.225 0] N/A
1100|110 (150 220 376.2 0.110 0.184 0] N/A
1320|132 (175 260 4446 0.098 0.162 0] N/A
1600|160 |215 310 531 0.078 0.131 0] N/A
1850|185 |250 370 633.6 0.066 0.109 0] N/A
2200|220 (300 460 786.6 0.054 0.090 0] N/A
2800|280 (375 550 941.4 0.044 0.074 0] N/A
3150|315 420 616 1053 0.039 0.066 0] N/A
3550|355 {475 683 1168.2 0.036 0.060 0] N/A
4500|450 |600 866 1468.8 0.028 0.047 0] N/A

Table 3.2-4 380V~460V/ 50~60Hz C Series Output AC Reactor
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380V~460V/ 50~60Hz CP Series AC Output Reactor

Rated Amps Cori\ﬂﬁiﬁ'ous 3% Reactor 5% Reactor . Sz’eggttgrut
T KW HP (Arms) Amps (Arms) (mH) (mH) Btgléln Delta Part #
ype

Normal| Light | Normal | Light |[Normal| Light [Normal| Light | Reactor | Normal | Light
Duty |Duty| Duty | Duty | Duty | Duty | Duty | Duty Duty | Duty

007 | 0.75 1 2.8 3 4.48 3.6 | 8.102 |8.102 |13.502|13.502 X N/A N/A
015 15 2 3 4.2 4.8 504 | 8.102 | 6.077 |13.502(10.127 X N/A N/A
022 | 22 3 4 5.5 6.4 6.6 | 6.077 |4.050|10.127 | 6.752 X N/A N/A
037 | 3.7 5 6 8.5 9.6 10.2 | 4.050 | 2.700 | 6.752 | 4.501 X N/A N/A
040 4 5 9 105| 144 12.6 | 2.700 | 2.315| 4.501 | 3.858 X N/A N/A
055 | 55 | 75 | 105 | 13 16.8 15.6 | 2.315 | 2.025 | 3.858 | 3.375 X N/A N/A
075 | 7.5 10 12 18 19.2 | 21.6 | 2.025 |1.174 | 3.375 | 1.957 X N/A N/A
110 11 15 18 24 28.8 288 | 1.174 | 0.881 | 1.957 | 1.468 X N/A N/A
150 15 20 24 32 384 | 38.4 | 0.881|0.660| 1.468 | 1.101 X N/A N/A
185 | 185 | 25 32 38 512 | 45.6 | 0.660 |0.639 | 1.101 | 1.066 X N/A N/A
220 22 30 38 45 60.8 54 | 0.639 | 0.541| 1.066 | 0.900 X N/A N/A
300 30 40 45 60 72 72 | 0.541 {0.405| 0.900 | 0.675 X N/A N/A
370 37 50 60 73 96 87.6 | 0.405 | 0.334 | 0.675 | 0.555 X N/A N/A
450 45 60 73 91 | 116.8 | 109.2 | 0.334 | 0.267 | 0.555 | 0.445 o) N/A N/A
550 55 75 91 110 | 1456 | 132 | 0.267 | 0.221| 0.445 | 0.368 ] N/A N/A
750 75 100 | 110 | 150 | 176 180 | 0.221 | 0.162| 0.368 | 0.270 0 N/A N/A
900 90 125 | 150 | 180 | 240 216 | 0.162 |0.135| 0.270 | 0.225 ] N/A N/A
1100 | 110 | 150 | 180 | 220 | 288 264 | 0.135 | 0.110| 0.225 | 0.184 0] N/A N/A
1320 | 132 | 175 | 220 | 260 | 352 312 | 0.110 | 0.098 | 0.184 | 0.162 0 N/A N/A
1600 | 160 | 215 | 260 | 310 | 416 372 | 0.098 |0.078| 0.162 | 0.131 o) N/A N/A
1850 | 185 | 250 | 310 | 370 | 496 444 | 0.078 | 0.066 | 0.131 | 0.109 o) N/A N/A
2200 | 220 | 300 | 370 | 460 | 592 552 | 0.066 | 0.054 | 0.109 | 0.090 0 N/A N/A
2800 | 280 | 375 | 460 | 530 | 736 636 | 0.054 | 0.044 | 0.090 | 0.074 o) N/A N/A
3150 | 315 | 420 | 550 | 616 | 880 |739.2 | 0.044 |0.039| 0.074 | 0.066 o) N/A N/A
3550 | 355 | 475 | 616 | 683 | 985.6 | 819.6 | 0.039 | 0.036 | 0.066 | 0.060 0 N/A N/A
4000 | 400 | 536 | 683 | 770 | 1092.8 | 924 | 0.036 | 0.028 | 0.060 | 0.047 o) N/A N/A
5000 | 500 | 675 | 866 | 912 | 1385.6 {1094.4| 0.028 | 0.028 | 0.047 | 0.047 0] N/A N/A

Table 3.2-5 380V~460V/ 50~60Hz CP Series AC Output Reactor
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380V~460V/ 50~60Hz CH Series AC Output Reactor

Max. o . ; o
Type| KW |HP Ratza:rgr;)ps A?n O;;inlzzl:;s) 3% E:]aa():tor 5/o(§e:)ctor DCBtFjlltlatalgtor 3% g:lizué ;??#Ctor
007 |0.75] 1 3 6 8.102 13.502 X N/A
015|115 2 4 8 6.077 10.127 X N/A
022 122 3 6 12 4.050 6.752 X N/A
037 |3.7| 5 9 18 2.700 4.501 X N/A
055 | 55|75 12 24 2.025 3.375 X N/A
075 75|10 18 36 1.174 1.957 X N/A
110 | 11 | 15 24 48 0.881 1.468 X N/A
150 | 15 | 20 32 64 0.660 1.101 X N/A
185 (18.5]| 25 38 76 0.639 1.066 X N/A
220 | 22 | 30 45 90 0.541 0.900 X N/A
300 | 30 |40 60 120 0.405 0.675 X N/A
370 | 37 | 50 73 146 0.334 0.555 0] N/A
450 | 45 | 60 91 182 0.267 0.445 0] N/A
550 | 55 | 75 110 220 0.221 0.368 0] N/A
750 | 75 |100 150 300 0.162 0.270 0] N/A
900 | 90 {125 180 360 0.135 0.225 0] N/A
1100(110 {150 220 440 0.110 0.184 0] N/A
1320(132 (175 250 500 0.098 0.162 0] N/A
1600|160 |215 310 620 0.078 0.131 0] N/A
1850|185 (250 370 740 0.066 0.109 0] N/A
2200|220 |300 450 900 0.054 0.090 0] N/A
2800|280 (375 550 1100 0.044 0.074 0] N/A

Table 3.2-6 380V~460V/ 50~60Hz CH Series Output AC Reactor

3.3 Output reactor and the length of output wire

Figures 3.3-1 & 3.3-2 are the experimental results of dV/dt and the motor terminal
voltage after adding AC output reactors. The objective is to see the impacts dV/dt and
motor terminal voltage have on the length of wire and output reactor.

When the output reactor is added, the impedance will increase which lowers the
overall dV/dt. As the length of the wire increases, the impedance increases, and dV/dt
decreases. Meanwhile, the increase in impedance reduces the wave peak of voltage
reflection, which in turn reduces the voltage of motor terminal. Since voltages for both
dV/dt and the motor terminal decreased, it increases the length of the output motor
wire.
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C2000 220V Models Maximum Cable Length

iﬁ:gg Without Output Choke With Output Choke
Models
of 2oov | KW | HP Shielded Unshielded Shielded Unshielded
(Arms) Cable Cable Cable Cable
(meter) (meter) (meter) (meter)

7 0.75 1 5 50 75 75 115
15 1.5 2 8 50 75 75 115
22 22 3 11 50 75 75 115
37 3.7 5 17 50 75 75 115
55 55 7.5 25 50 75 75 115
75 7.5 10 33 100 150 150 225
110 11 15 49 100 150 150 225
150 15 20 65 100 150 150 225
185 18.5 25 75 100 150 150 225
220 22 30 90 100 150 150 225
300 30 40 120 100 150 150 225
370 37 50 146 100 150 150 225
450 45 60 180 150 225 225 325
550 55 75 215 150 225 225 325
750 75 100 255 150 225 225 325
900 90 125 346 150 225 225 325

Table 3.3-1 C2000 220V Models Output Reactors & Maximum Cable Length

C2000 440V Models Maximum Cable Length

iﬁ:gg Without Output Choke With Output Choke
Modes | «w | Hp Shielded | Unshielded | Shielded | Unshielded

(Arms) Cable Cable Cable Cable

(meter) (meter) (meter) (meter)
007 | 075 | 1 3 50 75 75 115
15 15 | 2 4 50 75 75 115
2 | 22 | 3 6 50 75 75 115
37 | 37 | s 9 50 75 75 115
40 4 5 10.5 50 75 75 115
55 | 55 | 75 12 50 75 75 115
75 | 75 | 10 18 100 150 150 225
M0 | 11 | 15 24 100 150 150 225
150 | 15 | 20 32 100 150 150 225
185 | 185 | 25 38 100 150 150 225




C2000 440V Models Maximum Cable Length
iﬁ:gg Without Output Choke With Output Choke
ooy | kw | HP Shieided | Unshielded | Shielded | Unshielded
(Arms) Cable Cable Cable Cable
(meter) (meter) (meter) (meter)

220 22 30 45 100 150 150 225
300 30 40 60 100 150 150 225
370 37 50 73 100 150 150 225
450 45 60 91 150 225 225 325
550 55 75 110 150 225 225 325
750 75 100 150 150 225 225 325
900 90 125 180 150 225 225 325
1100 110 150 220 150 225 225 325
1320 132 175 260 150 225 225 325
1600 160 215 310 150 225 225 325
1850 185 250 370 150 225 225 325
2200 220 300 460 150 225 225 325
2800 280 375 550 150 225 225 325
3150 315 420 616 150 225 225 325
3550 355 475 683 150 225 225 325
4500 450 600 866 150 225 225 325

Table 3.3-2 C2000 440V Models Output Reactors & Maximum Cable Length

CP2000 220V Models Maximum Cable Length

Models Ra}i‘: n’]\sr;‘ps Without Output Choke With Output Choke
220(;\/ KW HP Normal Light Shielded Unshielded Shielded Unshielded
Duty Duty Cable Cable Cable Cable
007 0.75 1 4.6 5 50 75 75 115
015 1.5 2 5 7.5 50 75 75 115
022 22 3 8 10 50 75 75 115
037 3.7 5 11 15 50 75 75 115
040 55 7.5 17 21 50 75 75 115
055 7.5 10 25 31 100 150 150 225
075 11 15 33 46 100 150 150 225
150 15 20 49 61 100 150 150 225
185 18.5 25 65 75 100 150 150 225
220 22 30 75 90 100 150 150 225
300 30 40 90 105 100 150 150 225
370 37 50 120 146 100 150 150 225
450 45 60 146 180 150 225 225 325
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CP2000 220V Models Maximum Cable Length

Rated Amps

Models Without Output Choke With Output Choke
of KW | HP (Arms)
290V Normal Light Shielded Unshielded Shielded Unshielded
Duty Duty Cable Cable Cable Cable
550 55 75 180 215 150 225 225 325
750 75 100 215 276 150 225 225 325
900 90 125 255 322 150 225 225 325

Table 3.3-3 CP2000 220V Models Output Reactor & Maximum Cable Length

CP2000 440V Models Maximum Cable Length

Models W P Raztz‘c:r;?sr;lps Without Output Choke With Output Choke
of 440V Normal | Light | Shielded Unshielded Shielded Unshielded
Duty Duty Cable Cable Cable Cable
007 0.75 1 2.8 3 50 75 75 115
015 1.5 2 3 4.2 50 75 75 115
022 2.2 3 4 5.5 50 75 75 115
037 3.7 5 6 8.5 50 75 75 115
040 4 5 9 10.5 50 75 75 115
055 55 7.5 10.5 13 50 75 75 115
075 7.5 10 12 18 100 150 150 225
110 11 15 18 24 100 150 150 225
150 15 20 24 32 100 150 150 225
185 18.5 25 32 38 100 150 150 225
220 22 30 38 45 100 150 150 225
300 30 40 45 60 100 150 150 225
370 37 50 60 73 100 150 150 225
450 45 60 73 91 150 225 225 325
550 55 75 91 110 150 225 225 325
750 75 100 110 150 150 225 225 325
900 90 125 150 180 150 225 225 325
1100 110 150 180 220 150 225 225 325
1320 132 175 220 260 150 225 225 325
1600 160 215 260 310 150 225 225 325
1850 185 | 250 310 370 150 225 225 325
2200 220 300 370 460 150 225 225 325
2800 280 375 460 530 150 225 225 325
3150 315 | 420 550 616 150 225 225 325
3550 355 | 475 616 683 150 225 225 325
4000 400 536 683 770 150 225 225 325
5000 500 675 866 912 150 225 225 325
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Table 3.3-4 CP2000 440V Models Output Reactor & Maximum Cable Length

CH2000 220V Models Maximum Cable Length

Without Output Choke With Output Choke
Models | kw Hp | Raled Amps Shielded | Unshielded | Shielded unshielded
of 220V (Arms)
Cable Cable Cable Cable
007 0.75 1 5 50 75 75 115
015 1.5 2 8 50 75 75 115
022 2.2 3 11 50 75 75 115
037 3.7 5 17 50 75 75 115
055 55 75 25 50 75 75 115
075 7.5 10 33 100 150 150 225
110 11 15 49 100 150 150 225
150 15 20 65 100 150 150 225
185 18.5 25 75 100 150 150 225
220 22 30 90 100 150 150 225
300 30 40 120 100 150 150 225
370 37 50 146 100 150 150 225
450 45 60 180 150 225 225 325
550 55 75 215 150 225 225 325
750 75 100 255 150 225 225 325

Table 3.3-5 CH2000 220V Models Output Reactors & Maximum Cable Length
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CH2000 440V Models Maximum Cable Length

Models Rated Without Output Choke With Output Choke
of a0y | KW | HP Amps Shielded Unshielded Shielded Unshielded
(Arms) Cable Cable Cable Cable
007 075 | 1 3 50 75 75 115
015 1.5 2 4 50 75 75 115
022 2.2 3 6 50 75 75 115
037 3.7 5 9 50 75 75 115
055 55 | 75 12 50 75 75 115
075 75 | 10 18 100 150 150 225
110 11 15 24 100 150 150 225
150 15 20 32 100 150 150 225
185 185 | 25 38 100 150 150 225
220 22 30 45 100 150 150 225
300 30 40 60 100 150 150 225
370 37 50 73 100 150 150 225
450 45 60 91 150 225 225 325
550 55 75 110 150 225 225 325
750 75 | 100 150 150 225 225 325
900 90 | 125 180 150 225 225 325
1100 110 | 150 220 150 225 225 325
1320 132 | 175 250 150 225 225 325
1600 160 | 215 310 150 225 225 325
1850 185 | 250 370 150 225 225 325
2200 220 | 300 450 150 225 225 325
2800 280 | 375 550 150 225 225 325

Table 3.3-6 CH2000 440V Models Output Reactor & Maximum Cable Length
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4 Single phase application

4.1 Introduction to the application of frequency reactor and
single-phase power system

According to general industry standards, most commercial and industrial electrical
equipment require a three-phase power supply system. In the past, three-phase power
supply system was not available in non-industrial or non-commercial areas, because
the construction cost is much higher than the single-phase power supply system.

For many years, people have used alternative methods to generate a three-phase
power system from a single phase power system. The most common methods include
phase changers, static phase exchangers and frequency converters with adjustable
frequencies. Since the initial investment cost of the frequency converters have
decreased and the reliability of products have increased, many users have adopted the
frequency converters as the best solution to switch from the single-phase to the
three-phase because their production process requires adjustable control units. The
frequency converter with single-phase power input is commonly applied in a submerged
pump, centrifugal pump, irrigation system, and a spring system and pump jack.

The frequency converters designed for the single-phase power system cannot
meet the customers’ needs because the single-phase frequency converters generally
have less horsepower. Therefore, it is necessary to adjust the three-phase frequency
converter to the single phase power system with larger capacity requirement.

When applying the single-phase power system to the three-phase frequency
converters, it is necessary to be aware of the following restrictions. Standard
pulse-width modulation (PWM) frequency converters use 6-pulse diode rectifiers. The
structure is simple and the cost is low. The 360Hz ripple DC bus used in the 6-pulse
rectifier unit can be used together with the three-phase 60HZ, as shown in Figure
4.1-1.However, under the single-phase power input, the ripple of DC bus is 120Hz, and
the DC bus circuit of the frequency converter will provide equivalent strength due to
higher voltage. In addition, comparing the single-phase input current, harmonics and
three-phase input, the distortion of the single-phase input current is 90% THD and the
three-phase input is about 40%, as shown in Figure 4.1-2. Therefore, in the use of
single-phase input, it is necessary to reduce the rated capacity of the three-phase
frequency converter to avoid voltage overshoot of the rectifier and DC components.
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4.2 Key items to consider when using the three-phase frequency
converter for single-phase power input.

DELTA VFD-C2000/VFD-CH2000 series frequency converters have been tested and
UL certified for the application of single-phase power input. Under the usage requirements
specified within this document, proper motor connection and load capacity, the operational
safety and service life can be assured.

When using the three-phase frequency converter with the single-phase power input,
please make sure power is supplied from the R-S (L1-L2) terminal. Due to the increase in
DC bus ripple voltage, it is necessary to reduce rated output current and horsepower. In
addition, when the input current passes through the second phase, approximately double
the current will be generated at the diode rectifier bridge. This is a factor for consideration
for the rate reduction in frequency converters. The reason for the increase in single-phase
input power is the conversion of three-phase current to single-phase current (¥ 3) and the
reduction of overall power factor. Due to the increase in the distortion of the input current
ripple, the overall input power factor is lower than the three-phase factor. The overall
power factor is 0.7, which is a typical value for the single-phase power input and the
installation of a reactor is recommended. The power factor of 0.9 is a typical value for the
installation of reactor and three-phase input. In the case of a single-phase input without
any reactor, having 100% input current distortion is possible. Therefore, it is necessary to
install a reactor.

Under the single-phase input, the output rated current of the C2000/CH2000 series should
be adjusted as follows:

1. Without an additional AC reactor, the output rated current for models frame number C
and below is reduced to 50%, and the output rated current for models frame number D
and higher is reduced to 35%.

2. With a 3% AC reactor installed, the output rated current for models frame number C and
below is reduced to 55%, and the output rated current for models frame number D and
higher is reduced to 40%.

3. When a 5% AC reactor is installed, the output rated current for models frame number C
and below is reduced to 60%, and the output rated current for frame number D and
higher is reduced to 45%.

Tables 4.2-1 and 4.2-2 show the appropriate frequency converters to use with
C2000/CH2000 in electrical machinery.

Tables 4.2-3 and 4.2-4 show the appropriate frequency converters to use with
C2000/CH2000 in electrical machinery, and if a 3% AC reactor is installed in the frequency
converter input device.

Tables 4.2-5 and 4.2-6 show the appropriate frequency converters to use with
C2000/CH2000 in electrical machinery, and if a 5% AC reactor is installed in the frequency
converter input device.
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DELTA electric frequency converter VFD-C2000/ VFD-CH2000 having a frame
number D or above have built-in reactors. Therefore, these models do not require
additional reactors. However, for higher power factor or lower harmonic current, AC
reactors can be added. If the use of a super large frequency converter is required for the
electrical machinery, please consider its service factor. Selection of the frequency
converter should meet all service factors (HP and FLA), and it is necessary to meet or
exceed the values listed on the motor nameplate (HP) and motor nameplate's full load
amperage (FLA).If the selected frequency converter only meets one of the two
requirements, it is likely to result in poor performance, damages the frequency converter
and voids warranty.

4.3 Input frequency and voltage permissible values

The rated value of the frequency converter in Tables 4.2-1 to 4.2-6 is based on
single-phase input of 60Hz. If it is operating at the output frequency other than 60Hz, the
frequency converter should be examined by its manufacturer. The single-phase input
power supply must be in 220/440Vac, within -10% to +5% of the maximum voltage range
of the motor. There is a permissible range of -10% to +15% between the standard
product and the three-phase voltage input. Therefore, when using a frequency converter
on a single-phase power supply, a stricter permissive value of input voltage from -10% to
+5% is required. Single-phase input DC bus voltage is lower than the equivalent
three-phase input. Therefore, the maximum output voltage (motor voltage) will be lower
than the single-phase input.

The input voltage cannot be lower than 228Vac for model 230VAC, and 456Vac for
model 460VAC to ensure proper voltage generation of 207Vac and 415Vac motors.
Therefore, it is necessary to maintain the stability of input voltage if the basic speed of the
motor torque is required under a full load. Increase the number of transformers is a good
way to obtain rated horsepower.

Tables 4.2-1 to 4.2-2 can help with the selection of frequency converters for motors
between 220Vac and 440Vac.For a single phase input current, the relevant values for
choosing the corresponding reactors, diameters for the input wire and overload protection
circuit breakers are described in Tables 4.2-3 to 4.2-6.The additional reactor sets the
standard for limiting the DC bus ripple and improves the input power factors of all models.
The overload capacity of the frequency converter will increase due to the DC bus ripple of
the single-phase input. Therefore, it is necessary to fully understand the overload
requirements of all applications. Before selecting a single-phase application, you must
obtain relevant data from the motor's nameplate such as horsepower (HP) and full load
amperage (FLA).The selected drive should meet or exceed the HP and FLA requirements
listed on the motor's nameplate.
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C2000/CP2000/CH2000 230V

Rated Input Rated Output | Corresponding
Motor (KW) Input Phase |Current of Motor|Current of Motor| Motor Drive Line Fuse
Drive Drive (KW)

0.75 R-S (L1-L2) 115 5 22 JUN-20
1.5 R-S (L1-L2) 18.4 8 3.7 JJUN-35
2.2 R-S (L1-L2) 25.3 11 5.5 JJUN-50
3.7 R-S (L1-L2) 39.1 17 7.5 JJN-80
5.5 R-S (L1-L2) 57.5 25 11 JUN-110
7.5 R-S (L1-L2) 75.9 33 15 JUN-150
11 R-S (L1-L2) 93.1 49 37 JJUN-225
15 R-S (L1-L2) 123.5 65 45 JJUN-300
18.5 R-S (L1-L2) 142.5 75 55 JJN-350
22 R-S (L1-L2) 171 90 75 JJN-400
30 R-S (L1-L2) 228 120 90 JJUN-450

Table 4.2-1: C2000/CP2000/CH2000 230V Models
C2000/CP2000/CH2000 460V
Rated Input Rated Output | Corresponding
Motor (KW) Input Phase |Current of Motor|Current of Motor| Motor Drive Line Fuse
Drive Drive (KW)

0.75 R-S (L1-L2) 6.9 3 2.2 JJS-15
1.5 R-S (L1-L2) 9.2 4 3.7 JJS-20
22 R-S (L1-L2) 13.8 6 5.5 JJS-25
3.7 R-S (L1-L2) 20.7 9 7.5 JJS-40

4 R-S (L1-L2) 2415 10.5 11 JJS-50
55 R-S (L1-L2) 27.6 12 11 JJS-50
7.5 R-S (L1-L2) 414 18 18.5 JJS-80
11 R-S (L1-L2) 55.2 24 30 JJS-110
15 R-S (L1-L2) 60.8 32 45 JJS-125

18.5 R-S (L1-L2) 72.2 38 55 JJS-150
22 R-S (L1-L2) 85.5 45 75 JJS-175
30 R-S (L1-L2) 114 60 90 JJS-225
37 R-S (L1-L2) 138.7 73 110 JJS-300
45 R-S (L1-L2) 172.9 91 132 JJS-350
55 R-S (L1-L2) 209 110 160 JJS-400
75 R-S (L1-L2) 285 150 220 JJS-500
90 R-S (L1-L2) 342 180 280 JJS-600
110 R-S (L1-L2) 418 220 315 JJS-800
132 R-S (L1-L2) 494 260 450 KTU-1000

Table 4.2-2: C2000/CP2000/CH2000 460V Models
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C2000/CP2000/CH2000 230V models connected to a 3% AC Reactor

Rated | Rated Max.
Input | Output |Corresponding 3% continuous .
Iz/ll?\/t\(l))r Fl,?]zlsjte Current | Current | Motor Drive | Impedance | Amps of Delglelzga:tr(t):tof lI:_:]r;ee
of Motor | of Motor (KW) (mH) Reactor
Drive Drive (Arms)
R-S
0.75 9.5 5 22 1.002 18 N/A JJUN-20
(L1-L2)
R-S
1.5 15.2 8 3.7 0.649 28.8 N/A JJUN-35
(L1-L2)
R-S
22 209 11 5.5 0.441 43.2 N/A JJIN-50
(L1-L2)
R-S
3.7 323 17 7.5 0.32 55.8 DRO033AP320 | JJN-80
(L1-L2)
R-S
5.5 47.5 25 11 0.216 84.6 DRO049AP215 | JUN-110
(L1-L2)
R-S
7.5 62.7 33 15 0.163 111.6 DR065AP162 | JUN-150
(L1-L2)
R-S
11 93.1 49 22 0.123 154.8 N/A JJIN-225
(L1-L2)
R-S
15 123.5 65 45 0.061 307.8 N/A JJN-300
(L1-L2)
R-S
18.5 142.5 75 55 0.051 367.2 N/A JJUN-350
(L1-L2)
R-S
22 171 90 75 0.043 435.6 N/A JUN-400
(L1-L2)
R-S
30 228 120 90 0.032 592.2 N/A JJIN-450
(L1-L2)

Table 4.2-3: C2000/CP2000/CH2000 230V models connected to a 3% AC Reactor
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C2000/CP2000/CH2000 460V models connected to a 3% AC Reactor

Rated ng.
Input Rated Correspon 3% continuo
Motor | Input Output . us Amps | Delta Part # of .
Current of ding Motor |Impedance Line Fuse
(KW) | Phase Current of , of Reactor
Motor ' |Drive (KW)| (mH)
Dri Motor Drive Reactor
rive
(Arms)
0.75 R-S 5.7 3 2.2 3.522 10.26 N/A JJS-15
. (L1-L2) ) ) . .
15 | RS 76 4 37 2348 | 1458 N/A JS-20
) (L1-L2) ) ) ’ ’
22 | RS 114 6 4 2013 | 171 N/A 1JS-25
) (L1-L2) ’ ’ ’
3.7 R-S 171 9 7.5 1.174 30.6 DR0O18A0117 JJS-40
) (L1-L2) ’ ) ’ ’
4 R-S 19.95 10.5 11 0.881 41.4 DR024AP880 JJS-50
(L1-L2)
55 R-S 22.8 12 11 0.881 41.4 DR024AP880 JJS-50
(L1-L2)
R-S
7.5 (L1-L2) 34.2 18 15 0.66 54 DR032AP660 JJS-80
1 R-S 45.6 24 22 0.47 77.4 N/A JJS-110
(L1-L2) ’ ’ ’
15 R-S 60.8 32 30 0.352 102.6 N/A JJS-125
(L1-L2) ' ' '
185 | S 72.2 38 45 0232 | 1548 N/A JJS-150
’ (L1-L2) ’ ’ ’
22 R-S 85.5 45 55 0.192 189 N/A JJS-175
(L1-L2) ’ ’
30 R-S 114 60 75 0.141 257.4 N/A JJS-225
(L1-L2) ’ ’
37 R-S 138.7 73 90 0.117 307.8 N/A JJS-300
(L1-L2) ’ ’ ’
45 | RS 172.9 91 110 0096 | 3762 N/A JJS-350
(L1-L2) ’ ’ ’
55 R-S 209 110 160 0.068 531 N/A JJS-400
(L1-L2) ’
75 R-S 285 150 185 0.057 633.6 N/A JJS-500
(L1-L2) ’ ’
R-S
90 (L1-L2) 342 180 220 0.047 786.6 N/A JJS-600
110 R-S 418 220 280 0.038 941.4 N/A JJS-800
(L1-L2) ' '
R-S
132 (L1-L2) 494 260 355 0.031 1168.2 N/A KTU-1000
160 (LI'IQf2) 589 310 450 0.024 1468.8 N/A KTU-1200

Table 4.2-4: C2000/CP2000/CH2000 460V models connected to a 3% AC reactor
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C2000/CP2000/CH2000 230V connected to a 5% AC Reactor

M Rated Input|Rated Output| Corresponding 5% Max.
otor Input Phase| Current of | Current of Motor Drive Impedance | - continuous Line Fuse
pu
(KW) Motor Drive| Motor Drive (KW) Connected Amps of
(mH) Reactor (Arms)
R-S
0.75 (L1-L2) 9.5 5 1.5 2.297 12.78 JUN-20
R-S
1.5 (L1-L2) 15.2 8 3.7 1.081 28.8 JJUN-35
R-S
22 (L1-L2) 209 11 5.5 0.735 432 JUIN-50
R-S
3.7 (L1-L2) 323 17 75 0.534 55.8 JJUN-80
R-S
5.5 (L1-L2) 47.5 25 11 0.359 84.6 JJUN-110
R-S
7.5 (L1-L2) 62.7 33 15 0.271 111.6 JJUN-150
R-S
11 (L1-L2) 93.1 49 22 0.204 154.8 JJUN-225
R-S
15 (L1-L2) 123.5 65 37 0.126 250.2 JJUN-300
R-S
18.5 (L1-L2) 142.5 75 45 0.102 307.8 JJUN-350
R-S
22 (L1-L2) 171 90 55 0.085 367.2 JJUN-400
R-S
30 (L1-L2) 228 120 75 0.072 435.6 JJUN-450
R-S
37 (L1-L2) 277.4 146 90 0.053 592.2 JUN-500

Table 4.2-5: C2000/CP2000/CH2000 230V models connected to a 5% AC Reactor
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C2000/CP2000/CH2000 460V models connected to a5% AC Reactors

Max.
Motor Rated Input| Rated Output Correspon_ding Impszl/;nce continuous _
(KW) Input Phase| Current _of Current _of Motor Drive Connected Amps of Line Fuse
Motor Drive| Motor Drive (KW) (mH) Reactor
(Arms)
R-S
0.75 (L1-L2) 5.7 3 22 5.871 10.26 JJs-15
R-S
1.5 (L1-L2) 7.6 4 3.7 3.914 14.58 JJS-20
R-S
22 (L1-L2) 11.4 6 4 3.355 17.1 JJS-25
R-S
3.7 (L1-L2) 171 9 7.5 1.957 30.6 JJS-40
R-S
4 (L1-L2) 19.95 10.5 7.5 1.957 30.6 JJS-50
R-S
5.5 (L1-L2) 22.8 12 11 1.468 414 JJS-50
R-S
7.5 (L1-L2) 342 18 15 1.101 54 JJS-80
R-S
11 (L1-L2) 45.6 24 18.5 0.927 64.8 JJS-110
R-S
15 (L1-L2) 60.8 32 30 0.587 102.6 JJS-125
R-S
18.5 (L1-L2) 72.2 38 45 0.387 154.8 JJS-150
R-S
22 (L1-L2) 855 45 55 0.32 189 JJS-175
R-S
30 (L1-L2) 114 60 75 0.235 257.4 JJS-225
R-S
37 (L1-L2) 138.7 73 90 0.196 307.8 JJS-300
R-S
45 (L1-L2) 172.9 91 110 0.16 376.2 JJS-350
R-S
55 (L1-L2) 209 110 132 0.141 444.6 JJS-400
R-S
75 (L1-L2) 285 150 185 0.095 633.6 JJS-500
R-S
90 (L1-L2) 342 180 220 0.078 786.6 JJS-600
R-S
110 (L1-L2) 418 220 280 0.064 941.4 JJS-800
R-S
132 (L1-L2) 494 260 280 0.064 941.4 KTU-1000
R-S
160 (L1-L2) 589 310 355 0.052 1168.2 KTU-1200
R-S
185 (L1-L2) 703 370 450 0.041 1468.8 KTU-1400

Table 4.2-6: C2000/CP2000/CH2000 460V models connected to a 5% AC Reactors
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5. Precautions for heat dissipation and environment
conditions:

5.1 Troubleshooting

The frequency converter is equipped with high powered electronic components. If
they are not installed properly, maintained regularly or used correctly, the failsafe
mechanism may be triggered to prevent damages to the frequency converter. When an
abnormal signal is detected, the following steps can be used for troubleshooting. If the
problem persists, please contact DELTA directly.

. Reference
ltem Problem Solution page
1.1.1 Check if the clearance area around

1.1 How to conduct an frequency converter meets the

initial check if the minimum distances specified in the P.85

frequency !nstallat!on manl_JaI, .and the

converter triggers installation !ocatlon is not affected by

OH1 signal? nearby equipment. If the

requirements are now met, please
take corrective action.

1.1.2 Check if there are other heat sources Please refer
near the air intake vents on the to the
frequency converter, which causes product
the temperature of the input air to be ~ SPecification
too high and exceeds specification. If documents
so, please try to remove it.

1.1.3 Check if there is a layer of dust
covering the radiator of the frequency
converter. Please clean off any dust
in the area, if any.

1.1.4 If the radiator is often covered by a
layer of dust due to environment
pollution, please consider adding a
filter mesh or a booster fan.

1.1.5 Check if heat dissipation is affected
by dust on the fan. Please clean off
any dust in the area, if any.

1.2 How to conduct 1.2.1 Check if there are external heat
initial checks if the sources near the side air vent of the
frequency frequency converter. If it does not
converter triggers meet the requirements stated in the
the OH2 signal? manual, please take corrective action.

1.2.2 Check if there are external heat
sources near the side ventilation —==
opening of the frequency converter. If
so, please remove it or install a
separator.

o
»

9

.92

)

T
()]

T
o

Contact DELTA directly if the steps listed above fail to solve the problem.
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5.2 Examples of frequency converters affected by the installation
environment

The installation environment has a direct impact on the functionality and service
life of the frequency converter. The followings are some examples that demonstrate
how improper installation may the service life and reliability of the frequency
converter.

Example 1:

® |f the frequency converter has a fan on the side, and the design of the cabinet does
not equip with any vertical separator to block the interaction of the ventilation
openings of the frequency converters, it will result in hot air entering the frequency
converters and cause overheating. For the design of the separator, please refer to
Section 5.3.1.3.

® |f the minimum side clearance is not maintained for the frequency converter, it might
cause insufficient air flow of the frequency converter, causing overheating. For the
clearance distance required by the frequency converter, please refer to Section
5.3.1.2.

Improper Installation
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Example 2:

® |f the minimum clearance of 50mm cannot be maintained at the left and right sides of
the FRAME F frequency converter, it may easily cause overheating because of
insufficient ventilation. For the minimum clearances required by the frequency
converter, please refer to Section 5.3.1.2.

Side air
outlet vent

Side air
intake vent

Improper Installation
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Example 3:

® A minimum clearance of 200mm is not kept at the front of the frequency converter as
specified in the manual, so the amount of cool air entering the frequency converter is
not enough for heat dissipation. For the minimum clearances required by the
frequency converter, please refer to Section 5.3.1.2.

Can not see if there
is an air outlet
passage

There is no air
intake vent pore in
the cabinet

Air intake ventat
the bottom of the

Improper Installation
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Example 4:

In this case, even though a booster fan is installed at the top of the cabinet, it did not
consider the area requirement of the air inlet and outlet so the amount of air is
insufficient. Because there is not enough ventilation, the temperature at the top of the
cabinet is high. After years of operation, the fan may be damaged by high
temperatures. For the design of cabinet's ventilation area or the selection of a booster
fans due to filter mesh installation, please refer to Section 5.3.

Because it is closer to the ground, the opening for wiring at the bottom of the cabinet
may bring dust inside the frequency converter, resulting in obstruction of the radiator
and flow path and causing the frequency converter to overheat due to insufficient heat
dissipation. It is recommended to install a filter mesh at the opening. Please refer to
Section 5.3.2.

Cooling fan
operate
is damaged

Cooling fan
operate
normally

There is no
filter mesh at
air intake vent

Thereis no
dust prevention
at the wiring
LhoIe

Vent pore at the
top of the cabinet
is insufficient

This fan
is damaged

(

Although this fan

operates normally,
toincrease the area
of vent pore, remove
fan cover directly.
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Improper Installation

Therefore, when designing or setting up the cabinet with a frequency converter, the
following items should be verified. In addition, providing proper recommendations and
signing a contract based on the type of frequency converters used and clients’
requirements in order to reduce future complaints from the customer.
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5.3 Cabinet cooling design

5.3.1 Installing the drive in a cabinet with basic protection.
5.3.1.1 Ventilation requirements and the area of the vent opening

Most of the C series drives have built-in cooling fans (only a few Frame A
drives have natural convection cooling design), therefore the drives have a certain
capacity for wind resistance so that they can be used in a cabinet with basic
protection, no additional booster fan is needed. When the drive is configured in the
cabinet, it is strongly recommended that the design of the cabinet meet the
minimum requirements for effective areas of air inlet and outlet vents to ensure
sufficient cooling.

The effective area is calculated by taking the actual area of the opening
multiplied by  the vent pore ratio. The formula is as follows:

Effective Area = Actual Area of Opening X Vent Pore Ratio

Table 5.3.1.1-1, Table 5.3.1.1-2 and Table 5.3.1.1-3 show the minimum air
demands and minimum effective vent areas for a single C2000, CH2000, CP2000
drive, respectively. The table lists the minimum wind demands and minimum
effective vent area for a single drive. If there are several drives in the cabinet,
please sum up the values for minimum wind demand and minimum vent area in
order to meet the cooling requirement. If the cabinet cannot provide enough
effective vent area, please try the following:

Select an appropriate booster fan to assist with heat dissipation. How to select

A. First, find out the minimum effective vent area of the cabinet.

B. Based on the area, search for fans with the closest corresponding
cross-sectional area.

C. When the required minimum effective vent area is much greater than the
cross-sectional area of the fan, several fans can be used in parallel. However,
please make sure the sum of the maximum flow of all fans is greater than the
required flow of the frequency converter.

D. Combined with the separator suggested in Section 5.3.1.3 to achieve the
optimum ventilation design.
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Minimum Effective

Frame Size Air-admitting Surface on the
of Motor Power  |Air Flow Rate for Cooling Distribution Case
Drive Air Intake Vent|Air Outlet Vent
(Bottom) (Top)
Unit ) kW m3/hr cfm m2 m?
A 0.75~3.7 24 14 0.003 0.003
B 5.5~11 136 80 0.019 0.019
230V
C 15~22 302 178 0.042 0.042
model D 30~37 355 209 0.049 0.049
E 45~75 542 319 0.074 0.074
F 90 571 336 0.078 0.078
A 0.75~5.5 24 14 0.003 0.003
B 7.5~15 136 80 0.019 0.019
C 18.5~30 250 147 0.034 0.034
460V
D 37~75 367 216 0.050 0.050
model E 90~110 561 330 0.077 0.077
F 132~160 681 401 0.094 0.094
G 185~220 771 454 0.106 0.106
H 280~450 1307 769 0.179 0.179

Table 5.3.1.1-1: Minimum Effective Air-admitting Surface on the Distribution Case of VFD-C2000

Minimum Effective

Frame Size Air-admitting Surface on the
of Motor Power  |Air Flow Rate for Cooling Distribution Case
Drive Air Intake Vent|Air Outlet Vent
(Bottom) (Top)
Unit - kW m3/hr cfm m2 m2
A 0.75~3.7 24 14 0.003 0.003
B 5.5~11 136 80 0.019 0.019
230V C 15~18.5 302 178 0.042 0.042
modles D 22~37 355 209 0.049 0.049
E 45~55 542 319 0.074 0.074
F 75 571 336 0.078 0.078
A 0.75~5.5 24 14 0.003 0.003
460V
B 7.5~15 124 72 0.019 0.019
models
C 18.5~30 204 120 0.034 0.034
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Minimum Effective
Frame Size Air-admitting Surface on the
of Motor Power  |Air Flow Rate for Cooling Distribution Case
Drive Air Intake Vent|Air Outlet Vent

(Bottom) (Top)

D 37~75 367 216 0.050 0.050

E 90~110 561 330 0.077 0.077

F 132 571 336 0.094 0.094

G 160~220 771 454 0.106 0.106

H 280 1307 769 0.179 0.179

Table 5.3.1.1-2 Minimum Effective Air-admitting Surface on the Distribution Case of VFD-CH2000

Minimum Effective

Frame Size Air-admitting Surface on the
of Motor Power |Air Flow Rate for Cooling Distribution Case
Drive Air Intake Vent | Air Outlet Vent

(Bottom) (Top)

Unit - kW m3/hr cfm m2 m2
A 0.75~5.5 24 14 0.003 0.003
B 7.5~15 136 80 0.019 0.019

230V
C 18.5~30 302 178 0.042 0.042
models

D 37~45 355 209 0.049 0.049
E 55~90 542 319 0.074 0.074
A 0.75~7.5 24 14 0.003 0.003
B 11~18.5 136 80 0.019 0.019
C 22~37 250 147 0.034 0.034
460V D 45~90 367 216 0.050 0.050
models E 110~132 561 330 0.077 0.077
F 160~185 681 401 0.094 0.094
G 220~280 771 454 0.106 0.106
H 315~400 1307 769 0.179 0.179

Table 5.3.1.1-3 Minimum Effective Air-admitting Surface on the Distribution Case of VFD-CP2000

Note: A reasonable reduction in the temperature of the application environment can make
up for having not enough vent area.
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5.3.1.2 Clearance required by a drive

When the drives are installed in the cabinet, the location of each drive should
take into consideration if the minimum clearance for air flow is reserved, and to
prevent improper use which may trigger the overheating protection of the drives
and result in shutdown of the drives.

If the actual installation does not meet the minimum clearance, please install a
booster fan to satisfy the minimum requirements of air flow and surrounding
temperature. The desired measurement point for the temperature is 50mm away
from each ventilation opening of the frequency drive.

The following are some of the cabinet recommendations based on most frequent
scenarios.

<= (blue arrows) incoming direction of air
< (red arrow) outgoing direction of air

® Stand-alone installation of a single drive:
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m
=
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Figure 5.3.1.2-1 Single drive installation
(Frame A-H)
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® Horizontal installation of multiple drives:
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Figure 5.3.1.2-2 Multiple drives, single side-by-side horizontal installation
(Frame A~C, G, H)
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Figure 5.3.1.2-3 Multiple drives, side-by-side installation (Frame DO, D, E, F).
Install a metal separation between the drives.



® \Vertical installation of multiple drives in parallel:
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Figure 5.3.1.2-4 Multiple drives side —by-side vertical installation (Frame A, B, C, G, H)
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Figure 5.3.1.2-5 Multiple drives side —by-side vertical installation
(Frame DO



® Minimum clearance:

Frame | A (mm) | B (mm) | C (mm) D (mm)
A~C 60 30 10 0
DO~F 100 50 - 0
G 200 100 - 0
H 350 0 0 200 (100, Ta=40°C)

Table 5.3.1.2 Minimum mounting clearance

5.3.1.3 Separator requirements

In order to prevent recirculation of air inside the cabinet, installation of separators
within the cabinet is highly recommended. Air recirculation may cause drive to
overheat and trigger the overheating failsafe, resulting in shutdown of the drives.

The drive's internal fan generates an upward air flow. Therefore, a low pressure
zone is generated near the bottom of the cabinet. A high pressure zone is created at
the top. The low pressure zone at the bottom causes cool air to enter through the vent
at the bottom of the cabinet. The cool air flows to the inside of the drive, after being
heated, it raises to the high pressure zone at the top of the cabinet. The hot air at the
high pressure zone is expelled through the vent at the top to complete the air
exchange.

However, to prevent air recirculation and complete the aforementioned air
exchange, a separator is required. If there is no separator in the cabinet, the high
pressure zone at the top and low pressure zone at the bottom will cause hot air from
the top to re-circulate to the bottom, which traps in the hot air instead of effectively
expelling it out of the cabinet, resulting in overheating of the drive's internal parts.

Metal or plastic sheets can be used as separators. When designing the separator,
please make sure the separator is in close contact with the surrounding cabinet and
properly sealed to prevent recirculation of hot air.

Design of the horizontal separator: The purpose of the horizontal separator is to
prevent air re-circulation from the high pressure zone at the top to the low pressure
zone at the bottom. The installation of the separator at a proper position can
effectively prevent air recirculation. In principle, the location of the horizontal separator
is near the top of the drive.

Design of the vertical separator: The vertical separator is needed for models with
a side panel fan (Frames DO, D, E, F), and multiple drive configurations as shown in
Figures 5.3.1.2-3 and 5.3.1.2-5.1t is recommended to design vertical separators to
avoid existing hot air being circulated into vents of the surrounding drives, and the
minimum clearances shown in 5.3.1.2 should be kept. For models without side panel
fans, the vertical separator is not required. It is sufficient to simply maintain the
minimum clearances on the left and right sides.
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Air Outlet Vent [ ‘ Air Outlet Vent

Outgoing Air Outgoing Air

Horizontal
Separator

Vertical
Separator

Air Outlet Vent |— | /

Air Outlet Vent

Incoming Air

Incoming Air

Figure 5.3.1.3 The path of air flow inside the distribution case and instalation of separataors

5.3.1.4 Design of multiple drives in the cabinet

When multiple drives exist in the same cabinet, please pay special attention to the
following:

i. Are there sufficient air intake and air outlet areas within the cabinet?
ii. Is there enough clearance between each drive?
iii. Verify the setup of horizontal and vertical separators.

i. Please double check the air intake and outlet areas inside the cabinet.

When multiple drives are configured in the same cabinet, please make
sure that the minimum effective air inlet and outlet areas are kept. How to
estimate the minimum effective ventilation area for multiple drives? Find
out the corresponding ventilation area of each model from Table 5.3.1.1,
and the total for each drive is the minimum required air inlet and outlet area
for the cabinet.
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For example: A cabinet is configured with two C2000 460V 75kW drives
and one C2000 460V 160kW drive. By checking Table
5.3.1.1-1, the minimum ventilation area for one 460V 75kW
drive is 0.05m?; the minimum ventilation area for one 460V
160kW drive is 0.094m?. After calculation, the total required
ventilation area is 0.194 m?, i.e., the minimum effective air
inlet area is 0.194 m2.The minimum effective area of air inlet
is 0.194 m?.

When multiple drives exist in one cabinet, but the required ventilation
conditions cannot be met (i.e., the maximum possible ventilation area on the
cabinet is less than the required ventilation area), please refer to Section
5.3.1.1 for recommendations on how to achieve optimum ventilation.

The minimum clearance of each drive

When multiple drives exist in one cabinet, the minimum clearance of
each drive is shown in Section 5.3.1.2.

Design of horizontal and vertical separators

When multiple drives are configured in a cabinet, the design of the
horizontal separator is described in Section 5.3.1.3. In addition, for drives
with side panel fans, in order to prevent the hot air expelled by a drive's
side panel vent from entering the side panel vent of another drive, vertical
separators are required. Please refer to Section 5.3.1.3.
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5.3.2 Designing the drive in a dust-proof cabinet
5.3.2.1 Recommendations for a protective filter mesh

When the drive cabinet is located in a dusty environment, and the requirement
for dust protection level is IP5X, dust filter meshes can be installed at the air inlets
and outlets of the cabinet. The filter mesh should have low pressure drop after air
flow, easy to clean and certain degree of flame resistance. In order to meet the
above requirements, it is recommended to use filter meshes manufactured by UAF
(http://www.uaf.com/).The 25 PPI (pores per inch) and 0.25 in. thickness (6.35mm)
from the Quadrafoam series can achieve the IP5X protection level and meet the
application requirements of most industrial environment. In addition, the size of the
filter mesh can be customized.

For specifications on inlet and outlet filter mesh areas of the cabinet, please
refer to the minimum required effective area in Table 5.3.1.1. If there are multiple
drives, please refer to Section 5.3.1.4 for instructions on to properly design and
plan.

5.3.2.2 Booster fans recommendation

With the UAF Quadraform (25 PPIl, 0.25 in. thickness) filter meshes
recommended in Section 5.3.2.1 installed, the protection level as well as the
system’s impedance is increased, leading to a decrease in air flow which might
cause overheating, and the failsafe measures might shut down the system.

In order to prevent system failure, booster fans must be installed at the top of
the cabinet during filter mesh installation in order to meet the air flow demand.

For convenience and avoid having to search for a DC power source, fans with
AC input are recommended. The following are some examples of AC fans.
Customers can choose the recommended model or fans with equal efficiency.

When filter meshes are used for the cabinet with multiple drives, the easiest
way to select a fan is to look up the recommended minimum air flow of each model
in Table 5.3.1.1. After air flow values are summed up, look for the model closest to
the air flow demand, then select the fan.
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For example: A cabinet is configured with two C2000 460V 75kW drives and one
C2000 460V 160kW drive. After checking with Table 5.3.1.1-1, the
minimum air flow required for a 460V 75kW drive is 367m>/hr; the
minimum flow demand of a 460V 160kW drive is 681m>/hr. The total air
flow demand is 1,415m%hr, which is close to the required air flow of two
460V 220kW drives (1542m®/hr), thus it is suitable to select two
Sunon/A1259-HBL.

Minimum Effective
Air-admitting Surface on

Suggested

, Required Air S .
Frame Size the Distribution Caseto [ corresponding
of Motor Power FIO(V:V R?te for | Filter | place a UAF filter mess booster fan brand/
Drive 00ling Mess | Air Intake | Air Outlet models
Vent Vent
(Bottom) (Top)
Unit ) kW m3/hr | cfm m2 m2
A 0.75~3.7 24 14 0.003 0.003
Sunon/A1123-HSL
030V B 5.5~11 136 80 0.019 0.019 !
30 C 15~22 302 178 0.042 0.042
. Sunon/A1179-HBL
series D 30~37 355 209 T£\ 0.049 0.049
E 45~75 542 319 o 0.074 0.074
€ g Sunon/A1259-HBL
F 90 571 336 ..% _CC_’ 0.078 0.078
A 0.75~5.5 24 14 |5 ¢ 0.003 0.003
S5 Sunon/A1123-HSL
B 7.5~15 136 80 8 ﬁ 0.019 0.019 !
460V C 18.5~30 | 250 147 |L < 0.034 0.034
<o S /A1179-HBL
sories| D 37~75 | 367 | 216 |2 a | 005 | 005 | O
]
E 90~110 561 330 o 0.077 0.077
F 132~160 | 681 401 0.094 0.094 ([Sunon/A1259-HBL
G 185~220 | 771 454 0.106 0.106
H 280~450 | 1307 | 769 0.179 0.179 |[Sunon/A1259-XBL

Table 5.3.2.2-1Booster fans recommendation

71




Minimum Effective
Air-admitting Surface on
the Distribution Caseto | - Suggested  |available Air Flow Rate for
Filter | place a UAF filter mess corresponding Coolin
Mess | Airintake | Air Outlet | booster fan brand/ 9
Vent Vent models
(Bottom) (Top)
m? m? m3/hr cfm
0.003 0.003 24 14
Sunon/A1123-HSL
0.019 0.019 136 80
0.042 0.042 302 178
Sunon/A1179-HBL
™ 0.049 0.049 355 209
® | 0074 | 0.074 542 319
£E S Sunon/A1259-HBL
,% 2 0.078 0.078 571 336
S c 0.003 0.003 24 14
S 5 Sunon/A1123-HSL
G g 0.019 0.019 136 80
é — 0.034 0.034 250 147
S & Sunon/A1179-HBL
S 0.05 0.05 367 216
=~ | 0.077 | 0.077 561 330
0.094 0.094 | Sunon/A1259-HBL 681 401
0.106 0.106 771 454
0.179 0.179 Sunon/A1259-XBL 1307 769

Table 5.3.2.2-2 Available Air Flow Rate for Cooling by using UAF Filter Mess & Booster Fan

Note:

® |If the uses of 2000cfm level fans are required, it is recommended to use the AC fans
manufactured by DELTA (Delta/TCB35A2H18) with a maximum output 2432cfm,
3.094inH.0.

® Please refer to the Appendix for the specifications of Sunon AC fan.

® If you are unable to purchase the Sunon AC fan, other alternatives are: NMB, Sanyo
Denki, Nidec, Sunta Motor, Profan, etc. You can supply the manufacturers with the
specifications of the Sunon AC model, and let the manufactures recommend an
appropriate model.
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5.3.3 How to easily clean the dust off the radiator:

After the frequency converter has operated for some time, dust will enter the
frequency converter with the flow of air. If dust has accumulated on the radiator, as
shown in Figure 5.3.3.1, it may block the air passage and cause overheating.

In order to prevent the blockage of the air passage, whenever dust has
accumulated on the radiator, you can use an air gun or a small brush to clean the
dust off, as shown in Figure 5.3.3-2.

Figure 5.3.3-1

Figure 5.3.3-2
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5.4 Installation notices and important items:

5.4.1 Cabinet dimensions and necessary protective measures:

A. Verify the conditions at installation site — confirm if the frequency converter

meets the client’'s environmental conditions (the client’s industry, IP protection

requirement). If it does not, please select another frequency converter that meets
the client’s environmental conditions. Or confirm if a protective filter mess can be
installed at the exterior of the cabinet to protect against dust, moisture and

foreign objects. (Please be aware that additional protective measures may result

in insufficient air flow, other steps may be necessary to compensate. Please
refer to 5.3.2 for more detalils.)

Protection ratings of commonly used casing material:
IGB 4208—2008/TEC 605292001

composition

Numbers or letters

The meaning for
protection equipment

The meaning for
personnel protection

Code letter IP
|
The first Prevent solid objects enter Prevent from approaching
characteristic 0 e
Unprotected :
numeral - Unprotected
1 > Diameter 50 mm - Arms
2 >Diameter12.5 mm > Fingers
3 >Diameter 2.5 mm - Tool
4 > Diameter 1.0 mm - Metal wires
5 Dust-proof - Metal wires
6 Dustdense - Metal wires
l
The second Prevegtbthe h?rmful effects —
characteristic caused by water
numeral 0 > Unprotected
1 - Vertical dripping
2 = 15 degrees drip
3 > Drenching
4 * Splash
5 ° Spray
6 - Heavy spray
7 > Short-term soaking
8 - Continuous soaking
l
. —— Prevent from approaching
Additional hazardous parts
letters A > Arms
optional .
(op ) B > Fingers
C > Tool
D - Metal wires
Additional Specialized additional info —
letters H ° High voltage equipment
(optional) M > When do waterproof test,
sample run
S ° When do waterproof test,
sample standstill
W ° Climatic conditions
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. Confirm the dimensions and limitations at the actual installation site in order to
design the proper size and type of cabinet. (wall mounted or on the ground
installation)

. Confirmation of circuit diagram - confirm the sizes and installation procedures for all
electrical components that will be placed in the cabinet, so that a proper order can
be establish for installing the internal components.

. All preliminary arrangements of the components inside the cabinet — plan for
appropriate flow path, reasonable wiring space and reasonable maintenance space
(e.g. reserve space for cleaning the components); obtain the dimensions of the
cabinet.

. Did the customer specify a color for the cabinet?

75



5.4.2 Selecting the frequency converter:

Based on the selected frequency converter, the following installation
information must be verified and forwarded to the cabinet supplier to ensure
proper design of the cabinet.

5.4.2.1 Weight

Calculate the weight of the entire cabinet; Based on customer's
requirements, design the cabinet structure, location of placement and the
installing method; for example: Wall mounted or on the ground installation.

5.4.2.2 The size of the frequency converter's mounting holes, recommended screws
and tightness; for drilling on the cabinet.

5.4.2.3 Locations of air inlet and outlet on the frequency converter

Follow the installation recommendations (such as a wind deflector or
separator) and limitations (if side by side installation is allowed) to ensure
the proper flow path. For details on the precautions and restrictions, please
refer to the clearance requirement Section 5.3.1.2.

5.4.2.4 The required air flow and size of the vent opening in the cabinet

When setting up frequency converters inside the cabinet, please pay
attention to the air flow demand for heat dissipation. For detailed
information, please refer to Section 5.3.1.1, Ventilation requirements and
the area of the vent opening.

5.4.3 Cabinet design:

Please check that all relevant information for the frequency converter and
circuit diagrams, as well as the design of the cabinet are in accordance with
the following: (Check before construction)

A. Verify the distance required for heat dissipation, and check if the design and
configuration of the cabinet meet the requirements listed in this manual.

B. Are the air inlet and outlet of the frequency converter unobstructed? Do the wire
ducts affect the air flow of the frequency converter? The air flow of cool and hot
air are separated in accordance with the requirement. For detailed information on
separators, please refer to 5.3.1.3 Separator requirements.

C. There are two different ways of installing the frequency converter inside the
cabinet: the standard mode and the two-stage fixation mode. You can choose
the optimum design based on the air flow requirements or the customer's needs.

For example, C2000 Frames A to F were provided with the two-stage fixation
method.
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Frame F
F2: VFD900C23E; VFD1320C43E; VFD1600C43E

wW D
W1 See Detail A I'—'D1
0 & bl fo
1
® ® %E C"I') i
T
. ‘ ]
. I Gl
See DetailB || S3 102
S1
YNy Y 5Py ;
B B P P
e 7
, % % , Detail A (mounting Hole)
s —— — S1
Detail B (mounting Hole) Unit : mm [inch]
Frame| W H D Wi1 H1 H2 H3 D1~ D2 St S2 S3
o 420.0 | 940.0 | 300.0 | 380.0 | 800.0 | 770.0 | 717.0 | 124.0 | 18.0 13.0 | 25.0 18.0
[16.54]([37.00]([11.81]| [14.96] | [31.50] | [30.32] |[28.23] | [4.88] | [0.71] | [0.51] | [0.98] | [0.71]
Frame| &1 ®2 ®3
o 92.0 | 35.0 | 22.0
[3.62] | [1.38] | [0.87] D1~ : two-stage fixation surface.
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. Is there sufficient air flow inside the cabinet based on the locations and sizes of the
air vents? Do the sizes of the vents meet the client’s environment conditions in
order to prevent tools, debris or dust from entering the cabinet? Please avoid the
situation in Example 4. For additional details, please refer to Section 5.3.1.1
Ventilation requirements and the area of the vent opening.

. When calculating the total heat of all components inside the cabinet, please confirm
if the temperature of the cabinet meets the requirement. Do the sizes and locations
of the air vents provide sufficient air flow for internal heat dissipation? When
multiple frequency converters are installed in a cabinet, please install cooling fans
so that the temperature around the frequency converter can meet the requirements.
For more details, please refer to 5.3.1.4 Design of multiple drives in the cabinet.

. Can the cabinet design protect the internal components and keep them from direct
contact with water, moisture, or direct sunlight?

. Does the cabinet design leave enough space for routing wires and is the plan
adequate and reasonable?

. Is the cabinet location sturdy and can the area support the weight of the entire
cabinet?

The location of the cabinet should be free of electromagnetic interference.

Is there enough room at the location for proper machine operation and subsequent
machine maintenance?
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5.4 .4 Installation and construction of the cabinet

A. Please confirm that there are no corrosive liquids or gas near the cabinet location. The
cabinet should be away from strong electric fields, strong magnetic fields, electric wave
or heat source, and meets the required electromagnetic level of the machine room. (If
any of the above is unavoidable, it is necessary provide protection to the cabinet.)

Environment for Operation, Storage and Transportation

DO NOT expose the AC motor drive in the bad environment, such as dust, direct sunlight,
corrosive/inflammable gasses, humidity, liquid and vibration environment. The salt in the air must be less
than 0.01mg/cm?® every year.

Environment

Installation
location

IEC60364-1/IEC60664-1 Pollution degree 2, Indoor use only

Storage

-25°C ~ +70°C

Surrounding

Transportation

-25°C ~+70°C

Temperature

Non-condensation, non-frozen

Operation

Max. 95%

Rated Humidity

Storage/
Transportation

Max. 95%

No condense water

Operation/
Air Pressure | Storage p6 10 106 kPa
Transportation |70 to 106 kPa
IEC721-3-3
Operation Class 3C2; Class 3S2
Pollution Level | Storage Class 2C2; Class 252
Transportation [Class 1C2; Class 1S2

No concentrate

If AC motor drive is installed at altitude 0~1000m, follow
normal operation restriction. If it is install at altitude

Altitude Operation 1000~2000m, decrease 2% of rated current or lower
0.5°C of temperature for every 100m increase in altitude.
Maximum altitude for Corner Grounded is 2000m.
Storage . ,
ISTA procedure 1A(according to weight) IEC60068-2-31
Package Drop Transportation p u ( ing to weight)

1.0mm, peak to peak value range from 2Hz to 13.2 Hz; 0.7G~1.0G range from 13.2Hz to

Vibration | 55115+ 1 0G range from 55Hz to 512 Hz. Comply with IEC 60068-2-6
Impact IEC/EN 60068-2-27

Operation | Max. allowed offset angle £10° (under 100”‘\/“1 o

Position normal installation position)

B. The surrounding temperature and humidity should meet the long-term safety operation
requirements of the equipment. The cleanliness of the machine room should meet the
long-term safety operation requirements of the equipment. The machine room should
have relevant fire safety equipment. The machine room should have corresponding
anti-static measures.

regulation?

For example:

Do the frequency converter's mounting screws and their tightness comply with

Frame

Screw Size

Screw Torque

A

M5 [#10~#12]

25~30 Kg-cm[ 21.7~26 Ib-in.]

B M8[5/116in)]

40~45 Kg-cm[ 34.7~39.0 Ib-in.]

¢ M8[5M6in]

50~55 Kg-cm[ 43.4~47.7 Ibn.]

D&D1

M10[ 3/8 in]

200~240 Kg-cm[ 173.6~208.3 Ib-in.|

E&E1

M12[1/2in. ]

300~350 Kg-cm [260.4~302.75 Ib-in.]
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D. Is the material for the power cord in accordance with the manual's specifications or at least
compliant with the local regulations? (Only copper is allowed, using aluminum is prohibited;
Splice is prohibited for all power cords. Excess wires should be trimmed after wiring. Coiling
or twisting the wire is not allowed to prevent cords from overheating); Make sure all wires
are connected to the corresponding terminal, the tightness and sequence are correct. Pull
on the wire to check if it is secure. All wires are numbered and they are consistent with the
wiring diagram.

For example, the manual's material selection of the wire follows UL (Underwriters
Laboratories Inc): Main circuit terminals:

Main circuit terminals:
R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, +1/DC+, -/DC-

Frame F :
Models Mg);u\gge Min. Wire Gauge ;I:_grg;e)
— VFD900C23A (?ggmrcn'\é':g)
VFD1320C43A 3‘%%“4%“2”35) (‘11/87¢nvr\r/f25:§)
VFD1600C43A szmma | 200kgm
VFD900C23E (Ormmas) | (19.62Nm)
VFD1320C43E (‘:ﬁ)?fnvngg) f’égﬁvrx%
VFD1600C43E (‘11/87¢nvr\r/g:§)

1. FD900C23A/E installations must use 90°C wire.
2. For other model, UL installations must use 600V, 75°C or 90°C
wire. Use copper wire only.

3. Specification of grounding wire ® . 300MCcM*2 [152 mm?*2]
Torque: M8 200kg-cm (173 Ib-in.) (19.62Nm) (£10%)

1. Figure 1 shows the specification for ring lug.

4. Figure 2 shows the specification of insulated heat shrink tubing
that comply with UL (600V, YDPU2).

7 N
Figure 1 Figure 2
%3 ] Ringl
© 31MAX. O |/ Rl
: ol o
S o
"~ |
?26.5MAX. " Heat Shrink Tube

A)KWIRE
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IEC (INTERNATIONAL ELECTROTECHNICAL COMMISSION) diameter conversion
table:

Table F. 1 — Standard cross-sections of round conductors

AWG/IMCM
ISO cross-section Size Equivalent cross-section
mm? mm?®
0.2 24 0,205
= 22 0,324
0.5 20 0,519
0,75 18 0,82
1.0 = =
1.5 16 1.3
2.5 14 21
4.0 12 3,3
8.0 10 53
10 8 3.4
16 [:] 13,3
25 4 21,2
35 2 33,6
50 0 53,5
70 oo 67 4
95 ooo 85,0
= oooo 107,2
120 250 MCM 127
150 300 MCM 152
185 350 MCM 177
240 500 MCM 253
300 600 MCM 304
MOTE: The dash, when it appears, counts as a size when considering connecting capacity (see 4 3 88 2)

E. Is the color of the grounding wire (earth wire) green or yellow green? Are they
connected to the corresponding terminals and are the terminals tightly screwed?
(Check by pulling the conductor) Spray paint is not allowed near the locks. The
equipment rack and equipment with full and partial metal housing should be
properly grounded. All groundings should be interconnected so that they can be
connected to the client's grounding plate.

o e ATy [

F. The bus system is designed to accommodate the final maximum load; therefore, it
is necessary to confirm the temperature impact of the bus inside the cabinet and
whether the bus has protection against accidental contact.
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G. If it is required to plug in, remove or touch the PCB during construction, the
construction workers should wear electrostatic rings or static gloves to meet the
safety standards of anti-static operation.

H. The internal components and separation material must be non-flammable.

I. Confirm if the insulation distance of the conductor within the cabinet is kept at a
minimum safe distance of 14mm. If the distance is insufficient, a separation
material that can withstand 5000V AC and is non-combustible can be used. Ex:
Insulation sheet or heat shrinking sleeve.

J. Verify if the internal routing are correct, and if there are scratch-resistant
mechanisms set up at areas where wires pass through, to avoid damaging the
wires. The routing of the signal wires in the cabinet should be planned properly, for
example, the motor wires and signal wires should be separated as much as
possible to avoid interference.

Before wiring, a continuity test should be performed for each signal wire. The signal
wires cannot pass through the cabinet's heat dissipation holes. Cables should be
organized and spaced evenly with proper tightness and neat wire clips. The extra
parts should be cut off and leave no sharp points. The signal wire outside of the
cabinet should be protected with a protective sleeve or by going through a channel.
The protective sleeve should extend into the interior of the cabinet, and the casing
should be bound and secured. The ends of the protective tube should be smooth,
or wrapped with insulation tape to prevent potential injuries. The signal wire area
should be clear of other cables or objects on top. The signal cable should be
smooth when going around the corners. When it is fixed to an angular structure,
necessary protective measures should be taken.

5.1.3 Fixation of wire harness
A\ |

Targets

5.1.3.1 Tie point must be neat, tight, and
maintain a certain distance, make

Figure 5.1.3-1 the wire fixed in the firming wire

harness. (Figure 5.1.3-1)

5.1.3.2 If wire harness is composed by
two or more wires, must use
winding pipe to wrapped it well.
(Figure 5.1.3-2)

N

Figure 5.1.3-2
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Figure 5.1.3-3
]
<A ‘: 3

Figure 5.1.3-4

Figure 5.1.3-6

Figure 5.1.3-7

5.1.3-3 Requirements of tie end:
(Figure 5.1.3-3)
A. Tie cut surface must parallel to
cable tie knot surface;
B. The length of tie end extends
not less than a caliper, and no
mere than three calipers;

5.1.3-4 Requirements when wire harness

forked: (Figure 5.1.3-4)

A. There must be cable ties at both
ends when wire harness forked;

B. The wire must be fixed in the
wire harness;

C.Nowhere be tied is damaged
or broken.

5.1.3-5 Spacing provision of wire harness:

(Figure 5.1.3-5)

A.Tying once about every 50-100mm
in power cell, try to make equal
spacing;

B. The whole cabinet, tying once
about every 200-250mm
vertically and every 150-200mm

horizontally, try to make equal
spacing;

5.1.3-6 In gravity situation, if the wire is
contacted with sharp metal edges,
it should increase wire elastic
material such as rubber protection.
(Figure 5.1.3-6)

5.1.3-7 When wire passes through metal
vias, the vias need for protection.
(Figure 5.1.3-7)
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5.1.5 Wiring - Wire cross Targets

5.1.5.1 Place each wire basic
parallel to the wire harness
— axis, no Ccross.

(Figure 5.1.5-1)

5.1.5.2 Try to make wire harness
configuration be horizontals
and verticals, and neat

appearance.
5.1.5.3 Signal lines, high-voltage line,

(more than 380V),low-voltage
line (less than or equal 380V)
must separate the wiring, do

not crossover unless vertical.

5.1.5.4 Prohibit the use of welding or
gluing way to make extension
lead.(Figure 5.1.5-2)

Figure 5.1.5-1

Figure 5.1.5-2

Acceptable

5.1.5.5 Wire harness allows not
more than one wire to
intersect. (Figure 5.1.5-3)

Figure 5.1.5-3

Rejection

5.1.5.6 Signal lines, high-voltage line
(more than 380V) and low-voltage
line (less than orequal 380V)
bundled together. (Figure 5.1.5-4)

5.1.5.7 Within the wire harness, over one
or more wire intersect.
(Figure 5.1.5-5)

Figure 5.1.5-5

K. Check the model number and labels to confirm the consistency of the power
source's voltage and the rated voltage of the frequency converter.

L. Any construction near the area should ensure that no metal debris fall into the
cabinet.

M. If the cabinet top or door can be fully shut to provide the proper protection.

N. The cabinet should be installed in an upright position, without being tilted. If it is
tilted, the angle should not exceed 10 degrees.

O. Seal all cabinet wiring holes after the wrings are done.
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If all operational components and switches in the cabinet are labeled properly for
easy operation and maintenance.

. After assembly is completed, please check if the wiring holes of the cabinet are

properly sealed, and there are no wire clips, screws or any other objects on the
cabinet floor. Any spare parts should be neatly stacked. The signal expansion cable
should be tied up or secured at the reserved space inside the cabinet for easy
maintenance and to prevent misplacement. Protective measures such as protection
caps should be adopted for unused plugs.

Appropriate working space should be allocated for proper operation and
maintenance inside the cabinet.

. Confirmation upon completion:

A

T @ ™

All screws should be tightened and all insulation should be in place; if the
installation of the cabinet is perpendicular to the ground; if it is tilted, are the angle
less than 10 degrees; if the working voltage of the frequency converter is consistent
with the voltage of the main power source.

All moving parts and cabinet switches operate normally.

Make sure all the phase of the wiring is correctly installed in accordance with the
wiring diagram, nothing is loose, and the grounding wire is properly connected. No
miscellaneous objects inside the cabinet.

If the wiring holes in the cabinet are sealed properly and the flow passage in the
cabinet is unobstructed.

All routing of the wires in the cabinet are correct; and proper protective measures
are in place. For example: Sleeve or wire casing.

Protective measures such as protection caps should be adopted for unused plugs.

. Check if all insulation materials are undamaged.

Check if there is any damage or deformation to all components.

If the wiring diagram of the cabinet is properly displayed on the cabinet.
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6 Load reduction and overload curves
6.1 The load reduction curve of the ambient temperature

6.1.1 Environmental load reduction curve during general use

(General use refers to the V/F, SVC, IMFOCPG, V/FPG and PMSVC control modes)

Derating for High Ambient Temperature
100% W l\
90% \
> 80% \\
—¢— L Open- Type \

-1
[
=2

(o))
]
=2

(C2000, CH2000, CP2000 only for Fc= 2kHz)

—a—UL TYPE1

Output Current Ratio (%

50% UL Open- Type with side by side(C/CH)
UL open type (CP2000 @default Fc)
40% 1 1 1 1
30 35 40 45 50 55 60

Ambient Temperature (°C)

Figure 6.1.1
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6.1.2 Environmental load reduction curve during advanced application

(Advanced application refers to IMFOC Sensorless, PMFOC Sensorless, PMFOCPG,
IMTQCPG, PMTQCPG and IMTQC Sensorless control modes.)

100% i

Derating for High Ambient Temperature

90%

80%

70%

Output Current Ratio

60% M

—t— 2000 Frame A-B (UL open-type)
CH2000 (UL open-type)

—@—C2000 Frame A-B (UL type 1 or Open type side by side)
C2000 Frame C-H (UL open-type, UL type 1 or Open type side by side)

50%

CH2000 (UL type 1 or Open type side by side)

30

35 40 45 50 55

Ambient Temperature (°C)

60

Figure 6.1.2 Environmental load reduction curve during advanced application
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6.2 Load reduction curve of altitude

- Derating for Altitude

1009 \

pe]
L]

8 8]
L]

Ratio(%) at Standard Ambinet
Temperature

70
60
—i Standard Ambient Temperature=50C for UL Open Type/IP20,
500 C2000, CH2000 at default Fc, and CP2000 at 2kHz Fc
40 | | | 1 |
0 500 1000 1500 2000 2500 3000
Altitude (m)
o;ﬁ:ﬁﬂgg Current derating at ambient temperature
above sea level (inlet air temperature)
30°C 35°C 40°C 45°C 50°C
m
20°C 25°C 30°C 35°C 40°C
0-1000
1001-1500 95%
1501-2000 90%
2001-2500 95% 85%
2501-3000 90% 80%
3001-3500 95% 85% 75%
3501-4000 90% 80% 70%
4001-4500 95% 85% 75% 65%
4501-5000 90% 80% 70% 60%

Table 6.2 Load reduction of altitude



6.3 The load reduction curve of carrier wave

6.3.1 Load reduction curve of C2000

® General use

(General use refers to the V/F, SVC, IMFOCPG, V/FPG and PMSVC control modes)

460V Mormal duty
Setup 1

110

Set up 0 or 2 (50C: UL open-type)
Setup 0 or 2 (40C: UL type 1 or Open type_sied by side)

VFDOO7~150C43A/E

100 |«

= = \/FD185~-550C43A/E
= = = =\FD750~3550C43AE

b

90

80

~ o~ \
-~ S
“'h b
S
b
.

-
~ \
~ ~

Ratio(%)

70

“\. ~ \
o I

60 '

i
! .
6 7 8 (?( 10 11 12 13 14 15

230V Normal duty

Setup1

Setup Uor 2 (50C: UL open-type)

Setup Oor 2 (40C: UL type 1 or Open type_sied by side)

110 VFDOO7~110C23A/E
=— = \FD150~370C23AE
=== =FD450~900C23AE

100 <o - <C

(=] Y
2 S
5 e Y
o i I
80 i |
]
v
70 ] | | ] 1 1 ] ] | ]
4 5 6 7 8 9 10 11 12 13 14 15
Fc(kHz)
Figure 6.3.1-1 Load reduction curve of C2000 ND general use
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460V Heavy duty

Setupl

Setup D or 2 (50C; UL open-type)

Setup Dor 2 (40C: UL type 1 or Open type_sied by side)

110 VFDOO7~150C43AE
100 = = \/FD185~-550C43A/E
K
% \\‘ \\ == == \FD750~3550C43AE
LY \
80 \\ '\\

70 SN N

Ratio(%)

~
c0 5 \\\\
50 “‘
40 Lo v R
2 3 4 5 6 7 3 9 10 11 12 13 14 15
Fe(kHz)

230V Heawy duty

Setup 1

Setup D or 2 (50C: UL open-type)

Setup Oor 2 (40C: UL type 1 or Open type_sied by side)

VFD007~110C23A/E
110 — = VFN150~370C23A/F
100 ST = = = = VD450 -300C23A/C
= 90 S
£ 80 S S
B/ ""'s,‘ =~
E 70 - ~i \
]
60 ] I |
|
50 ;
40 | | [ ] I | | | |

2 3 4 5 6

7 8 9 10 11 12 13 14 15
Fe(kHz)

Figure 6.3.1-2 Load reduction curve of C2000 HD general use
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® Advanced Applications

(Advanced application refers to IMFOC Sensorless, PMFOC Sensorless, PMFOCPG,
IMTQCPG, PMTQCPG and IMTQC Sensorless control modes.)

Derating Curve for Sensorlzss Contral (460V, ND)

Setup 1

Setupdor2

(vUC: UL open-type, Frame A~B)

(4CC- UL tvpe 1 or Open type_sied by side, Frame A~B)

(4CC: UL open-type, UL type 1 or Open type_sied by side, Frame

“i10 VFD007~150C43A/E
100 he — VFD185~550C43A/E
90 ~ = = = = VFD750~3550C43A/E

w0 \\"“-..\ _\\
70 SN

% ‘-,‘\\ - TN

50 e N T~
40 . . . . | . | .\

Ratin(%)

Derating Curve for Senscrizss Control {230V, ND)

Setup 1

Setup Dor2

(50C: UL open-type, Frame A~B)

(40C: UL type 1 or Open type_sied by side, Frame A~B)

(40C: UL open-type, UL type 1 or Cpan type_sied by side, Frame C~H)

110 VFD007~110C23A/E
100 — = VFD150~370C23A/E
90 \\ - ——-VFD450~900C23A/E

. "‘hu..“ - \ .\
é 80 .""-_‘ —

3 Seo ~. \
T 70 LS )

o

3
[
I -

AYa N 1

0 11 12 13 14 15
Fe(idz)

Figure 6.3.1-3 Load reduction curve of C2000 ND advanced applications
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Derating Curve for Sensorless Control (460V, HD)

Setup 1

Setup D or 2

(50C: UL open-type, Frame A-—B)

(40C: UL type 1 or Open type_sied by side, Frame A~B)

(40C: UL open-type, UL type 1 cr Open type_sied by side, Frame C~H)

110
VFDOO7~150C43A/E

100 \ —— =VFD185~550C43A/E | |

90 P \ === =VFD750~3550C43A/E |

\
\ \
Y
80 e

70 <
60 ‘\ N \

\\\ N \
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4 0 1 1 1 1
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I
Fi
4

WO e - 4

Fe(kHz)

Derating Curve for Sensorless Contro (230V, HD)

Setup 1

SetupOor2

(5CC: UL open-typz, Frame A~B)

(4CC: UL type 1 or Open type_sied by side, Frame A~B)

(4CC: UL open-typs, UL type 1 or Open type_sied by side, Frame C~H)

110
VFDOO7~110C23A/E
100 = \\ = = V/FD150~370C23A/E
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Figure 6.3.1-4 Load reduction curve of C2000 HD advanced applications
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6.3.2 Load reduction curve of CH2000

460V ——— VFD007~055CH43 — - VFDO075~300CH43
- = =-VFD370~750CH43 — . VFD900~1100CH43
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Figure 6.3.2-1 Load reduction curve of CH2000
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6.3.3 Load reduction curve of CP2000

460V
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(40C: UL open type and typel)
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Figure 6.3.3-1 Load reduction curve of CP2000
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6.4 Overload curves

6.4.1 Overload curves

The C series frequency converter has a certain overload capacity. The
relationship of the condition of overload, overload and the overload time are shown in
the curve below.

® The overload curve of C2000 series is shown in Figures 6.4.1-1(ND) and 6.4.1-2(HD).
» Figure 6.4.1-1(ND):120% overload can supply 60 seconds; 160% overload can
supply 3 seconds.

ND

300
250 ‘\
200

50

100 110 120 130 140 150 160
OL(%)

Time(s)

Figure 6. 4.1-1 Overload curve of C2000 ND
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Figure 6.4.1-2(HD):150% overload can supply 60 seconds; 180% overload

can supply 3 seconds.
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400
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Time(s)
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100
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Figure 6. 4.1-2 Overload curve of C2000 HD
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® The overload curve of the CH2000 series is shown in Figures 6.4.1-3.
150% overload can supply 60 seconds; 200% overload can supply 3 seconds.
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Figure 6. 4.1-3 Overload curve of CH2000



® The overload curves of the CP2000 series is shown in Figures 6.4.1-4(LD) and

6.4.1-5(ND).

» Figure 6.4.1-4(LD): 120% overload can supply 60 seconds.

250

200

\

150

Time(s)

100
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\

100

110

OL(%)
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Figure 6. 4.1-4 Overload curve of CP2000 LD
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Figure 6.4.1-5(ND):120% overload can supply 60 seconds; 160% overload

can supply 3 seconds.

ND

300

250 ‘\
200

Time(s)

100 \\\\\
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100 110 120 130 140
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Figure 6. 4.1-5 Overload curve of CP2000 ND
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6.4.2 The recovery time from an overload

For C series frequency converters, under any overload circumstances, a certain
amount of time to eliminate the accumulated energy is required. When the energy is
accumulated to a certain level, it may trigger the OL protection warning. Thus, under
continuous overload, please pay attention to the time required for energy elimination.

The following are the length of time required for energy elimination under overload
conditions.

® The recovery time from an overload of C2000 series :
> ND:

Operating Under 100% load, the Under 50% load, the @ Under 0% load, the
conditions for required time (in required time (in required time (in

continuous seconds) for seconds) for seconds) for
overload elimination of elimination of elimination of
accumulated energy accumulated energy accumulated energy

120% OL,

60 seconds 240 57 17
160% OL,

3 seconds 33 8 2

Table 6.4.2-1 The recovery time from an overload of C2000 ND

Operating Under 100% load, the Under 50% load, the = Under 0% load, the
conditions for required time (in required time (in required time (in
continuous seconds) for seconds) for seconds) for

overload elimination of elimination of elimination of
accumulated energy accumulated energy accumulated energy

150% OL,

60 seconds 240 57 17
180% OL,

3 seconds 27 6 2

Table 6.4.2-2 The recovery time from an overload of C2000 HD
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® The recovery time from an overload of CH2000 series :

Operating Under 100% load, the Under 50% load, the Under 0% load, the
conditions for required time (in required time (in required time (in

continuous seconds) for seconds) for seconds) for
overload elimination of elimination of elimination of
accumulated energy accumulated energy accumulated energy

150% OL,
60 seconds 240 57 17
200% OL, -

3 seconds 9 19 6

Table 6.4.2-3 The recovery time from an overload of CH2000

® The recovery time from an overload of CP2000 series :

> LD:

Operating Under 100% load, the Under 50% load, the Under 0% load, the
conditions for required time (in required time (in required time (in

continuous seconds) for seconds) for seconds) for
overload elimination of elimination of elimination of
accumulated energy accumulated energy accumulated energy

120% OL,

60 seconds 240 57 17

Table 6.4.2-4 The recovery time from an overload of CP2000 LD
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Operating
conditions for

continuous
overload

Under 100% load, the Under 50% load, the Under 0% load, the
required time (in required time (in required time (in
seconds) for seconds) for seconds) for
elimination of elimination of elimination of
accumulated energy accumulated energy accumulated energy

120% OL,
60 seconds 240 57 17
160% OL,

3 seconds 33 8 2

Table 6.4.2-5 The recovery time from an overload of CP2000 ND
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7 Brake Module and Brake Resistor

For a general operating cycle of motor, consist of acceleration, constant speed, and
deceleration. The profiles of torque to current, rotation speed to voltage, and mechanical
power to electrical power are similar. When the value of power is negative, the system
becomes regenerative mode. The brake module must transfer the power into brake
resistor, and avoid additional power breaking the drive.
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7.1 Selection Flow

EEEIIIIII LI, Gajeulate maximum braking |-

RS RSN power Pyax- PR

IR Sl Caleulate: e
-] Average braking power Py
| dutv cvcle ED%

R P P P Calculate maximum braking E::: ................
RS RSN resistance Ruax. o o
1] Select brake resistance: S
Sl .- Rated Power of Brake Resistor P.. NN

1 Allowed Maximum Power of Brake Resistor Py;.
Resistance of the Brake Resistor: R,

....................... P>Pave? Pmr>Pumax? Ro<Ruax? -

......... Select a Drive

Brake ~ e

SIS RN ™ ModuleBuilt-in =700

-1 Allowed maximum Current -| Rated Current of Brake

of Brake Module lim. \ | Module I,.
........................................... Allowed maXImum Current

of Brake Module Igm.

REPEIEDLIEREY (DY o Calculate maximum BN [ g Calculate maximum [0
R - o braking current lyax. N - braking current lyax. LI

lem > Imax? lec > lave?
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There are 2 conditions in different operation of motor. The following calculations
based on these 2 conditions. Rotation speed of motor is accelerating in time 0 to t1,
constant speed in t1 to t2, decelerating in t2 to t3, rest in t3 to t4.

Condition 1: Constant rotation speed with positive torque. A drive operates in regenerative
mode when the rotation speed decreases, shown in Figure 7.1-1.

Torque:T Current: I,
tl t2 t3 t4 t1+t4 time t1 2 13 ta t1+td time
Rotation Speed: ? Voltage: Viy¢
time time
t1 t2 t3 t4 t1+t4 tl t2 t3 t4 t1+t4
Input Power Output Power
time z_ time
t1 t2 3 t4 tl+t4 tl t2 3 t4 t1+t4
cycle cycle

Figure 7.1-1 General cycle of motor : Constant rotation speed with positive torque.
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Condition 2: Constant rotation speed with negative torque. A drive operates in regenerative
mode when the rotation speed is constant and decreases, shown in Figure 7.1-2

Torque:T Current: ¢
|
tl t2 B W uwg__ ume tl 12 3 4 tl+td time
Rotation Speed: ? Voltage: Vi,
time time
t1 t2 t3 t4 t1+t4 t1 t2 t3 t4 t1+t4
Input Power Output Power
time > y time
t1 t2 a t4 t1+t4| t t 3 t4 t1+t4——
cycle cycle

Figure 7.1-2. General cycle of motor : Constant rotation speed with negative torque.

7.2 Data Calculation

We only consider the negative power in regenerative mode. Output power in figure
7.2-1 and figure 7.2-2 shows the braking power from figure 7.1-2 and figure 7.2-2.
Maximum braking power Pyax means the maximum power in regenerative mode. Duty

cycle defines as the ratio of operating time in maximum braking power to total time.
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t1 t4
~ time
ED% = (3—t2
§ t4
Output Power
t1, t2 t3 t4
i ; time
ED%=[t3+t2jl —> < |
2 Ji4 |
““““"““'““i """"""""""" '.P_ i |
Output Power MAX

Figure 7.2-1 Original and equivalent model in condition 1.

t1 t4
~ time
Ep%=""11 ’
t4
P(t1)
Output Power
t1, t2, t3 t4
ED%=[P(t1) (t2—t1)+t3—t2]15 time
MAX 2 t4i i i i
S S— - s ;
Output Power MAX

Figure 7.2-2 Original and equivalent model in condition 2.
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Step 1: Calculate maximum braking power Pyax

Pmuax=T (t2) % w (t2) %X N me X N mo
or Pmax= v3x Vac (12) % Iac (t2) x cos ( B12)

T (t2) : Barking torque at time t2 , unitis Nm

w (t2) : Rotation speed at time t2, unit is rad/s

Nme : Motor efficiency

Nmo : Mechanical efficiency

Vac (12) : Output AC voltage at time t2, unit is voltage

lac (12 ) : Output AC current at time t2, unit is Amp.

cos ( 62 ) : Output power factor at time t2

Maximum braking power is calculated by braking torque, rotation speed, mechanical

efficiency, and motor efficiency. Maximum braking power is also calculated by output AC

voltage and current when the torque or the efficiency of mechanical, motor is not
determined.

Step 2: Calculate duty cycle ED%, average braking power P
t3 - t2 1

> X A X 100°/o

For condition 1 : EDn% = )

Pave = PMAX X EDMO/O
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For condition 2 : EDy% = ( tSétZ , B F))x(t2-t1 ) ) x t14 x 100%
MAX

Pave = PMAX X EDMO/O

P(t1)

T(t1) x wW(t1) x Nme *x nNmo

Or

V3 x Vac(t1) x lac(t1) x cos(6)

Vpe : DC bus voltage, equal to 380V at 230V drive, 760V at 480V drive

P (t1) : Braking power with constant rotation speed at time t1, unit is Watt
Vac (t1) : Output AC voltage at time t1, unit is voltage

lac (t1) : Output AC current at time t1, unit is Amp

cos ( 6y ) : Output power factor at time t1

7.3 Select Brake Resistor:

Step 1: Calculate the Maximum Braking Resistance Ryax

2
Vbc

Rmax =

Step 2: Choose the brake resistor satisfied the following condition.

Rated Power of Brake Resistance : P, > Paye
Allowed maximum Power of Brake Resistance : Py > Pmax

Resistance of the Brake Resistance : R, < Rmax
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Allowed maximum power of brake resistance Py is function of duty cycle and working
time, as shown in figure 7.3. Allowed maximum power decreases as the duty cycle and
working time increase. Rated power of brake resistor means operation in 100%ED, and
must be greater than average power of brake resistor Paye.

Any operating condition means a point in figure 7.3, which can be defined by
maximum braking power and working time. Brake resistor is available when the operating
condition is below the corresponding duty cycle curve. If operating duty cycle is not shown
in brake resistor curve, we can interpolate the duty cycle and duty time between 2 nearest
curves to define the curve.

——10%ED

——20%ED ]

T 40%ED

N 60%ED

—Rated .

s
/

AN
\

V)4
/4

Working Time(s)

Figure 7.3 Brake resistor working curve
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7.4 Select Brake Module:
7.4.1 Built-in Brake module

Step 1: Calculate the maximum braking current Iyax:

Vbe
Ro

IMAX =

Step 2: Choose the brake module satisfied the following condition.
Allowed Current of Brake Module : lim >  Imax

Allowed duty current of built-in brake module is only a fixed value, and maximum
braking current must be less than the value. When the maximum braking current is larger
than the allowed current inside brake module, the rated power of drive should be chosen
larger one until the built-in brake module can bear the maximum braking current.

[@=mi=gs-=hend

—Rated

Working Time(sec)

Figure 7.4.1 Built-in brake module working curve
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7.4.2 External Brake module Drive

Step 1: Calculate the maximum braking current Iyax, and average braking current I,

| _ Vnc
MAX = ———
Rb
Vbc
|ave = Rb x ED%

Step 2: Choose the brake module satisfied the following condition.

Continuous current of Brake module : lec > Pave

Allowed Maximum Current of Brake Module : lem > Imax

Allowed maximum current of brake module /ey is function of duty cycle and working
time, as shown in figure 7.4.2. Allowed maximum current decreases as the duty cycle and
working time increase. Rated current of brake module means operation in 100%ED, and
must be greater than average current of brake module /ye.

Any operating condition mean a point in figure 7.4.2, which can be defined by
maximum braking current and working time. Brake module is available when the operating
condition is below the corresponding duty cycle. If operating duty cycle is not shown in
brake module curve, we can interpolate the duty cycle and duty time between 2 nearest
curves to define the curve.

—10%ED
—20%ED [

—— ~l_| ——40%ED

E Q\ W 60%ED H
NN
N~ TN \
~ TN — Rated
RN N
\\\\\

o ‘Q\

SN

SRR

Working Time(s)

Figure 7.4.2 External brake module working curve

112



7.5 Example Calculation:

A 20 HP, 230 Volt motor and drive is accelerating and decelerating as depicted in
figure 1. The period is 50 seconds, and it means the t4 is equal to 50 seconds. The rated
rotation speed of motor is 1500 rpm, and decrease to 0 rpm in 10 seconds. Decelerating
torque is equal to 40 N-m. Select the acceptable External Brake Module and Brake
Resistor. Mechanical efficiency is 80%, and motor efficiency is 90%.

Data Calculation:

T(t2) = 40Nm

w (12) : Rotation speed 1500 rpm= 157.08 rad/s.

r]me = 08
r]mo = 09
Vbc = 380

Max braking power Pyax = T(12) x w(t2) x Nme x Nmo
= 40 x 157.08 x 0.8 x 0.9 = 45239 (W)

Duty cycle ED% = 1342 x 1 x100% = 10 x 1 x 100% = 10%
2 ! 50 2

Average braking power Pave = Pmax x ED% = 45239 x 10% = 4524 (W)
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Select Brake Resistor:

2 2
Ruax = ¢ = 380 3495 (ohm)
Pmax 4523.9
Rp = 30 (ohm)

For a common resistance specification is less than Ruax and approach the value is 30
ohm. Select a brake resistor whose rated power is greater than P,.e= 452.4W, such as
figure 7.5-1, the rated operating power is 600W. Then we depict the braking condition in
the figure. Puax is below the 10% duty cycle curve, and the brake resistor is available.

Brake Resistance

7000 s s e
—10%ED
6000 ==20%ED
ENSOOO \ 40%ED
3 h 60%ED
/-\xe ~\
g4000 : N ——continuous H
3000 1
2000 I
LN
1000 \\\;\
0 I i Pave
! Working Time(s) 100 1000
Figure 7.5-1 600W Power curve of brake resistor
Select External Brake Module:
Vbc 380
Maximum braking current Iyax = = = 1267 (A)
Rpb 30
. Vbe 380
Average braking current laye = = x ED% = x 10% = 1.27(A)
b 30

Select a brake module whose rated current is greater than le= 1.27 Amp, such as figure
7.5-2, the Rated operating power is 12.2Amp. Then we depict the maximum braking
current condition in the figure. Iuax is below the 10% duty cycle curve, and the brake

module is available.
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15

13.5

13

12.5

12

Brake Module

—10%ED
=—20%ED |
| — =—40%ED
\\\\
\‘i\ < 60%ED :
\\ \\\ —continuous
\\ N
SORIN
s\\\.\
\E\\
|
Mak @ \éb

Working Time(s)

100

1000

Figure 7.5-2 12.2 Amp Current curve of Brake module
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7.6 Braking capability

7.6.1 Braking capability of C2000

Current (A)

220V 1~30HP
440V 1~40HP

7 ~  AllEDs

10 100
Working Time (s)

Figure 7.6.1-1

1000
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Max. brake current

Model HP | kW limitation (A)
VFDOO7C23A | 1 |07 6
VFDO15C23A | 2 | 15 8
VFD022C23A | 3 | 2.2 10
VFDO37C23A | 5 | 37 20
VFDO55C23A | 7.5 | 5.5 26
VFDO75C23A | 10 | 7.5 26
VFD110C23A | 15 | 11 29
VFD150C23A | 20 | 15 46
VFD185C23A | 25 | 18 46
VFD220C23A | 30 | 22 66
VFD300C23A | 40 | 30 80
VFD370C23A | 50 | 37 120
VFD450C23A | 60 | 45 120
VFD550C23A | 75 | 55 180
VFD750C23A | 100 | 75 240
VFD900C23A | 125 | 90 240
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Max. brake current

Model HP | kW limitation (A)
VFDOO7C43A | 1 | 07 4
VFDO15C43A | 2 | 15 6
VFD022C43A | 3 | 2.2 7
VFDO37C43A | 5 | 37 9
VFDO40C43A | 5 | 4 14
VFDO55C43A | 7.5 | 55 14
VFDO75C43A | 10 | 7.5 16
VFD110C43A | 15 | 11 18
VFD150C43A | 20 | 15 29
VFD185C43A | 25 | 18 33
VFD220C43A | 30 | 22 33
VFD300C43A | 40 | 30 54
VFD370C43A | 50 | 37 60
VFD450C43A | 60 | 45 60
VFD550C43A | 75 | 55 80
VFD750C43A | 100 | 75 120
VFD900C43A | 125 | 90 120
VFD1100C43A | 150 | 110 126
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Model HP | kw Maﬁ;nti’t;i'i‘sncf/ge”t
VFD1320C43A | 175 | 132 190
VFD1600C43A | 215 | 160 190
VFD1850C43A | 250 | 185 295
VFD2200C43A | 300 | 220 252
VFD2800C43A | 375 | 280 380
VFD3150C43A | 425 | 315 380
VFD3550C43A | 475 | 355 450

Figure 7.6.1-1 Maximum brake current limitation of each C2000 model
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7.6.2 Braking capability of CH2000

220V 1~30HP
440V 1~40HP

< - Al EDs

£ Vil

£

-

o

1 10 100 1000

Working Time (s)

Figure 7.6.2-1

120



Max. brake current

Model HP | kW limitation (A)
VFDOO7CH23A | 1 | 0.7 6
VFDO15CH23A | 2 | 15 8
VFDO22CH23A | 3 | 2.2 10
VFDO37CH23A | 5 | 3.7 20
VFDO55CH23A | 7.5 | 5.5 26
VFDO75CH23A | 10 | 7.5 26
VFD110CH23A | 15 | 11 28
VFD150CH23A | 20 | 15 46
VFD185CH23A | 25 | 18 46
VFD220CH23A | 30 | 22 66
VFD300CH23A | 40 | 30 80
VFD370CH23A | 50 | 37 120
VFD450CH23A | 60 | 45 120
VFD550CH23A | 75 | 55 180
VFD750CH23A | 100 | 75 240
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Max. brake current

Model HP | kW limitation (A)
VFDOO7CH43A | 1 | 0.7 4
VFDO15CH43A | 2 | 15 6
VFD022CH43A | 3 | 2.2 7
VFDO37CH43A | 5 | 3.7 9
VFDO40CH43A | 55 | 4 14
VFDO55CH43A | 7.5 | 5.5 14
VFDO75CH43A | 10 | 7.5 16
VFD110CH43A | 15 | 11 18
VFD150CH43A | 20 | 15 29
VFD185CH43A | 25 | 18 33
VFD220CH43A | 30 | 22 33
VFD300CH43A | 40 | 30 54
VFD370CH43A | 50 | 37 60
VFD450CH43A | 60 | 45 60
VFD550CH43A | 75 | 55 80
VFD750CH43A | 100 | 75 120
VFDY0OCH43A | 125 | 90 120
VFD1100CH43A | 150 | 110 126
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Model HP | kw Mal)i:nti’t;at'i‘sncai)re”t
VFD1320CH43A | 175 | 132 190
VFD1600CH43A | 215 | 160 190
VFD1850CH43A | 250 | 185 295
VFD2200CH43A | 300 | 220 295
VFD2800CH43A | 375 | 280 380

Figure 7.6.2-1 Maximum brake current limitation of each CH2000 model
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7.6.3 Braking capability of CP2000

Current (A)

220V 1~40HP
440V 1~50HP

/‘ All EDs

10 100
Working Time (s)

Figure 7.6.3-1

1000
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Max. brake current

Model HP | kW limitation (A)
VFDOO7CP23A | 1 | 0.7 6
VFDO15CP23A | 2 | 15 6
VFD022CP23A | 3 | 2.2 8
VFDO37CP23A | 5 | 3.7 10
VFDO55CP23A | 7.5 | 5.5 20
VFDO75CP23A | 10 | 7.5 26
VFD110CP23A | 15 | 11 26
VFD150CP23A | 20 | 15 28
VFD185CP23A | 25 | 18 46
VFD220CP23A | 30 | 22 46
VFD300CP23A | 40 | 30 66
VFD370CP23A | 50 | 37 80
VFD450CP23A | 60 | 45 120
VFD550CP23A | 75 | 55 120
VFD750CP23A | 100 | 75 180
VFD90OCP23A | 125 | 90 240

125



Max. brake current

Model HP | kW limitation (A)
VFDOO7CP43A | 1 | 0.7 4
VFDO15CP43A | 2 | 1.5 4
VFD022CP43A | 3 | 2.2 6
VFDO37CP43A | 5 | 3.7 7
VFDO40CP43A | 5 | 4 9
VFDO55CP43A | 7.5 | 5.5 14
VFDO75CP43A | 10 | 7.5 14
VFD110CP43A | 15 | 11 16
VFD150CP43A | 20 | 15 18
VFD185CP43A | 25 | 18 29
VFD220CP43A | 30 | 22 33
VFD300CP43A | 40 | 30 33
VFD370CP43A | 50 | 37 54
VFD450CP43A | 60 | 45 60
VFD550CP43A | 75 | 55 60
VFD750CP43A | 100 | 75 80
VFDY0OCP43A | 125 | 90 120
VFD1100CP43A | 150 | 110 120
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Model HP | kw Mal)i:nti’t;at'i‘sncai)re”t
VFD1320CP43A | 175 | 132 126
VFD1600CP43A | 215 | 160 190
VFD1850CP43A | 250 | 185 190
VFD2200CP43A | 300 | 220 295
VFD2800CP43A | 375 | 280 252
VFD3150CP43A | 425 | 315 380
VFD3550CP43A | 475 | 355 380
VFD4000CP43A | 536 | 400 450

Figure 7.6.3-1 Maximum brake current limitation of each CP2000 model
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7.6.4 Brake unit

® VFDB:
> VFDB2015

VFDB 2015

Iy 5% ED - 10% ED - 20k ED

4% ED

605 ED

> VFDB2022

VFDB 2022

5% ED -~ 10% ED
] ﬁ

Current (A}

] i 100 100

Working ime ()
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> VFDB4030

VFDB4030
50
/ S%ED
4 10%ED
<
- 40%ED 20%ED
=
e
5 \
o
30 F 60%ED
20 4 L 1
1 10 100 1000 CONTINUQUS
Working Time (s)
» VFDB4045
VFDB4045
70
56%ED
60
<
- 106:ED
E 40%ED
5
Q
50 )
20%ED
60%ED
40 . L L
1 10 100 1000 CONTINUOUS !
Working Time (s)
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> VFDB4110

Current (&)
8

VFDB4110

SHED - 10%ED - 2000ED
4irED
GRED

i . Continuous

100 1000 10000
Working time (s)

> VFDB4160

Current (A)

220

200

180 |
160 |
140 |
120 |
100 |
80 |
60 |

VFDB4160

S%ED - 10%ED - 20%ED
40%ED

60%ED

40

Continuoys

100 1000 10000
Working time (sec)
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VFDB4185

Current (A)

250

230

VFDB4185

210

190

/ 5%ED ~ 10%ED - 20%ED
40%ED

60%ED

170

150

130 +

90

Continucl)us

10 100 1000 10000
Working time(s)
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8. Estimation of reliability and key component life

In order to enhance the product quality and client requirements, the “estimation of
reliability and the service life of key components” is a necessary process for product
development. This is to ensure that the lifespan of the components is taken into
consideration during the development phase. The following information is divided into
three parts.

+ Based on the calculation of reliability estimation manual (FIDES), under a given
condition (such as ambient temperature, load and duty cycle), calculate the MTBF
(Mean Time to Failure) by inputting the response temperature of each component
into the reliability standard FIDES (FIDES guide 2009 - Reliability Methodology for
Electronic Systems).

» Key component life: under a given condition (such as ambient temperature, load
and work time per day), measure the response temperature, and then calculate the
key component life via the reliability datasheet.

» Field return: obtain the reliability MTBF of the products through customer feedback
of returned products.
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8.1 Reliability Prediction and Key Component Life of C2000
8.1.1 Reliability Prediction Report (by FIDES guide)

Product Model Name:

Product Series

ACMD C

Required:
Reliability Prediction

Purpose:

Reliability prediction methodology provides the basis for reliability evaluation and
analysis. The purpose of the prediction is to predict the life time of the product in units
of failure rate and MTBF.

Results:

Conclusion

MTBF 125,794 hours

The analysis is at 40°C ambient temperature by

Description FIDES guide 2009, Method | under 80%
operation stress and 50% duty cycle.

Prediction Method:

FIDES guide 2009 - Reliability Methodology for Electronic Systems

Method 1: Use of operational databases (aeronautical and military) on failure
mechanisms.

Calculation Parameter:
Operation Temperature: 40°C
Duty Cycle: 50%

Operation Stress: 80%
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7. Prediction Summary:

Total Failure Rate

7949.50

Failures/10° Hours

MTBF

125,794

Hours

Note:

1. Library components of a near equivalent or similar technology and function were

substituted when the parts could not be exactly found in the library.
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8.1.2 Key Component Life Report

Product:

ACMD C

Required:
Key Components Life evaluation.

Purpose:
Provide the inverter under standard operating conditions, the average life of key

components.

Results:

key components life (or suggest time for replacement)

series Output power
power module cooling fan DC bus Capacitor Al capacitor on PCB
230V, 0.7~22KW
460V, 0.7~30KW 10 year 10 year 5T year 10 year
62000 230V, 30~90kW
460V,,3?~355kw 10 year 10 year 10 year 10 year

Above tables calculated base on the following conditions:

average conditions

series type
ambient temperature operate time per day loading
open type 40degC 12hr 80%
C2000
type 1 30degC 12hr 80%
Note:

The real lifetime shall depends on the operate conditions (or profile.)
If there’s non-replace part or could not repair, it should replace the entire inventor
machine

135



8.1.3 MTBF Prediction Report (based on Field Data)

Product :

Product Series

ACMD C

Required:
Reliability Prediction

Purpose:

Reliability prediction methodology provides the basis for reliability evaluation and
analysis. The purpose of the prediction is to predict the life time of the product in units
of failure rate and MTBF.

Results:
Conclusion
MTBF. > 251,779 hours
Total Units in Study: 7619
Description Total Working Hours: 23,433,775
Total Failures (from field RMA data): 77
Note:

1. MTBFL : Mean Time Between Failure lower limit.

2. The MTBF,_ is calculated from the chi-squared distribution to estimate the true
MTBF: Chi-square factor for 77 failures @ 95% confidence = 186.145

3. Units operating in Industry environments, 12 hours per day, 5 days per week.

4. Exponential Failure Distribution.
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5. Prediction Method:
Reliability Estimates based on Field Data:

Vi e —
¥ la.v=2n+2)
Where:
T = total working hours
n = number of failures
x? = chi-squared function
v =degrees of freedom for the lower confidence limit

a = 1-confidence level
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8.2 Reliability Prediction and Key Component Life of CH2000

8.2.1 Reliability Prediction Report (by FIDES guide)

1. Product Model Name:

ACMD CH

2. Required:
Reliability Prediction

3. Purpose:
Reliability prediction methodology provides the basis for reliability evaluation and

analysis. The purpose of the prediction is to predict the life time of the product in units
of failure rate and MTBF.

4. Results:

Conclusion

MTBF 111,041 hours

The analysis is at 40°C ambient temperature

Description by FIDES guide 2009, Method | under 80%
operation stress and 50% duty cycle.

5. Prediction Method:
FIDES guide 2009 - Reliability Methodology for Electronic Systems

6. Calculation Parameter:
Operation Temperature: 40°C
Duty Cycle: 50%

Operation Stress: 80%
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7. Prediction Summary:

Total Failure Rate

9005.66

Failures/10° Hours

MTBF

111,041

Hours

Note:

1. Library components of a near equivalent or similar technology and function were
substituted when the parts could not be exactly found in the library.
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8.2.2 Key Component Life Report

Product:

ACMD CH

Required:
Key Components Life evaluation.

Purpose:
Provide the inverter under standard operating conditions, the average life of key

components.

Results:

key components life (or suggest time for replacement)

series Output power ower DC bus
P cooling fan - Al capacitor on PCB
module Capacitor

230V, 0.7~18.5kW

460V, 0.7~30KW Over 10 years Over 10 years 6 years Over 10 years

CH2000 230V, 22~75kW

460V, 37~132kW Over 10 years Over 10 years 8 years Over 10 years

460V, 160~280kW Over 10 years 6 years 8 years Over 10 years

Above tables calculated based on the following conditions:

series

Output power

230V, 0.7~18.5kW
460V, 0.7~30kW

CH2000 230V, 22~75kW

460V, 37~132kW

460V, 160~280kW

ambient
temperature

40degC

conditions

operate time
per day

12hr

Loading

80%

Note:
The real lifetime shall depends on the operate conditions (or profile.)

If there’s non-replace part or could not repair, it should replace the entire inventor
machine
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8.3 Reliability Prediction and Key Component Life of CP2000
8.3.1 Reliability Prediction Report (by FIDES guide)

Product Model Name:

ACMD CP

Required:
Reliability Prediction

Purpose:

Reliability prediction methodology provides the basis for reliability evaluation and
analysis. The purpose of the prediction is to predict the life time of the product in units
of failure rate and MTBF.

Results:

Conclusion

MTBF 124,675 hours

The analysis is at 40°C ambient temperature

Description by FIDES guide 2009, Method | under 80%
operation stress and 50% duty cycle.

Prediction Method:
FIDES guide 2009 - Reliability Methodology for Electronic Systems

Calculation Parameter:
Operation Temperature: 40°C
Duty Cycle: 50%

Operation Stress: 80%
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7. Prediction Summary:

Total Failure Rate

8020.89

Failures/10° Hours

MTBF

124,675

Hours

Note:

1.

Library components of a near equivalent or similar technology and function were
substituted when the parts could not be exactly found in the library.
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8.3.2 Key Component Life Report

1. Product:

ACMD

CP

2. Required:

Key Components Life evaluation.

3. Purpose:

Provide the inverter under standard operating conditions, the average life of key

components.

4. Results:

series

key components life (or suggest time for replacement)

CP2000

Output power power cooling fan D€ PUs Al capacitor on
module 9 Capacitor PCB
230V, 0.7~30kW
460V, 0.7~37KW Qver 10 years Over 10 years 6 years Over 10 years
230V, 37~90kW
460V, 45~185kW Qver 10 years Over 10 years 7 years Over 10 years
460V, 220~400kW Over 10 years 6 years 7 years Over 10 years

Above tables calculated base on the following conditions:

series Output power

230V, 0.7~30kW
460V, 0.7~37TkW

CP2000 230V, 37~90kW

460V, 45~185kW

460V, 220~400kW

conditions

ambisnt
temperature

40degC

operate ime
per day

12hr

Loading

80%

Note:
The real lifetime shall depends on the operate conditions (or profile.)
If there’s non-replace part or could not repair, it should replace the entire inventor

machine

143




Appendix A

A.1 EMC filter size

Model Length Width Height unit
KMF350A 312 93 190 mm
KMF370A 312 93 190 mm

KMF3100A 312 93 190 mm
MIF3400B 873 420 110 mm
MIF3400 625 420 110 mm
MIF3800 625 420 220 mm
EMFO014A23A 234 72 55 mm
EMFO021A23A 270 87 70 mm
EMF027A23A 275 109 70 mm
EMF035A23A 310 130 80 mm
EMF056A23A 390 155 80 mm
EMFO008A43A 234 72 55 mm
EMFO014A43A 270 87 70 mm
EMFO018A43A 275 109 70 mm
EMFO033A43A 310 130 80 mm
EMF039A43A 390 155 80 mm
B84143D0150R127 479 125 226 mm
B84143D0200R127 542 199 259 mm
B84143B0250S020 360 140 115 mm
B84143B0400S020 360 210 116 mm
B84143B1000S020 420 250 166 mm

Table A.1-1:EMC filter size
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Figure A.1-1: EMI filter of KMF series
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Figure A.1-2: EMI filter of MIF series
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Figure A.1-4: EMI filter of KMF series
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Dimensional drawings BB4143D0120R127; B84143D0150R127
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Figure A.1-5: B84143D0150R127 EMI filter
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Dimensional drawings BA4143D0200R12T
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Figure A.1-6: B84143D0200R127 EMI filter
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FigureA.1-7: B84143B0250S020 EMI filter
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BE4143B0320502, BA4143B0400502 (320 A, 400 A)
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FigureA.1-9: B84143B1000S020 EMI filter
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A.2 Size of the zero-phase reactor

Model of the RFO02X00A | RF004X00A | RFO08X00A | RF300X00A
zero-phase reactor

Single-phase max.
: . 4/0 4AWG 8AWG 300MCM*4
wire gauge(Diameter)

The sizes of the zero-phase reactors are as follows:

rmodel A B C D E F G(&) H I
RF300X0D0A[241(9.488)|217(8.543)(114(4 488) 155(6.102)[42(1.654) 220(8.661)|6.5(0.256)| 7.0(0.276) | 20{0.787)
Torque 40~45kgficm’

e |
A i
o E F G(2) Torque
RFOOBXDOA | (5 gsg) | (2.874) | (1.437) [1?&2} 125;.25” [3.1?35] m_ﬁzfn 8~10kgticm’
il {4?31:-?1:. [fﬂfﬁ} {1‘.3153; [1??} {2.3%?; ca.ﬁn} m_ﬁéfn 8~10kgficm’

i
| &
F
model Y B c D E F G{@) H Torque
200 | 1725 | 90 | 78 | 555 | 184 | 55 22 -
RFOD2XD0A | (7 874) | (8.791) | (3.543) [(3.071)| (2.185) | (7.244) | (0.217) | (0.866) [H0~4Skaticm

/Q

=

Table A2-1 Size of the zero-phase reactor
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A.3 Specifications of recommended Sunon AC Fan

Sunon A1123-HSL

120x120x38 mm

B Specifications

Bearng Rating Freq Power Power Speed Air Siatic Moise | Weight
Miodel PN

A1123-HST (716N = 0.28/0.25 2600/2TE0 | 1127124 | 0.3000.28 | 43048

A1123-HSL (TGN =1 115 50460 0.28/0.25 s e 25002750 | 1120124 | 0.3000.23 | 42048 f25
A1123-HBT (TLGM o 115 50460 0.28/0.25 sy 25002750 | 112124 | 0.30/0.28 | 4447 f25
A1123-HBL (TLGM o 115 50460 0.28/0.25 s ey 26002750 | 1120124 | 0.3000.28 | 4447 K25
A2123HST [TLGM ] 220-240 | 50460 0.14/0.12 24722 25002750 | 1120124 | 0.30/0.28 | 4348 525
A2123-HSL (TLGM -] 220-240 | 50460 0.14/0.12 24722 25002750 | 112124 | 0.30/0.28 | 4348 H25
A2123HET (TLGM o 220-240 | 50460 0.14/0.12 24122 250002750 | 1120124 | 03001028 | 4447 H25
A2123-HBL (TLGM o 220-240 | 50/60 0.14/0.12 24722 26002750 | 112124 | 0.3000.28 | 4447 525

Frame : Aluminum alloy Safety : UL-CUL/TUV/CESCCC/BSMI

I Air Flow-Static Pressure Characteristics

Ball (50Hz) Ball (50HZ) Sleeve [S0HZ) sleeve (50HZ)
hES 03 o35 o3s
— HELHST — HELTST — HELHET = HBLHET
% o3 HETHEL oz HETHEL oz HETHSL a3 HETHSL
o= p= nas gas [
,E R '\ 1 -\\
=~ E \\ 0z 0z \\ 0z
]
i o LB \\ s s \\
o1 o1 — o1 o1 [
e \'-—__\ ™ ] =
i nos ] oo \ oos \\ oos L\
-1 ] o \ o -
I 4 @ 0101 4 4O @ & D 20 40 50 &0 100 120 440 X 40 &0 a0 100 120 440
Alrfiow (CFM]

M External dimensionsmm)

ROTATION AR FLEWY =
it ___h'“"\ r INLET OUTLET
- 1 { P + + +
renminas | R
TYPET S J

i “'\‘I [THICKOLS)
.

I
::,
i)

O BES S 4 | A3
110508 i 38

&I model could be customized. Please contact with Sumnom Sales.
*Spedfications are subject to change withowt notice. Please Visit SUNMOMN website at hitp./ fwesacsunon.com for update mformation.

"+ + +

|
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Sunon A1179-HBL

176x176x89 mm

Alveolate Motor

315~335 CFM

W Specifications
Bearing Rating Freq. Puowier Power Speed Air Static Moise | Weight
Miodel BN Vaoltage Cument | Consumption Flow Pressure
BALL
Sowva
A1ITE-HBT TC.GN o 115 50/60 0.25/0.27 24/30 2B00/2250 | 315/335 | 0.850.8 G206 | 1860
A1178-HBL TC.GN ] 115 50/60 025027 24130 280073250 | 3157335 0.85/0.8 62066 | 1060
A217T8-HBT TC.GN 2] 220-240 | 50060 0.11/0.15 2330 2600/3250 | 3157335 | 0.850.8 G286 | 1860
A2178-HBL TC.GM [=] 220-240 | 50060 0.11/0.15 23030 2B00/3250 | 315/335 | 0.85/0.8 G2/E6 | 1860
Frame : Aluminum alloy Safety - UL-CUL/TUN/CESCCC/BSMI

W Air Flow-Static Pressune Charactaristics

Ball {50Hz) Ball (50Hz)
= :: | [—— :: ———
% o¥ . - u}\\'L’ I
nu)-T . - 08— LR
g os ~'| os 1'|| n
na e
i o3 % o3 I\'
\“‘-\_.
2 l— 3 |—2
i . ~ i R
o R
[ [
d 4 85 120 160 200 240 285 X 350 " A0 80 w0 183 200340 250 06360
Alrflow [CFM)

M External dimansionsmm)

AR FLOW
TERMINAL TYPE
rs
Hek s INLET OUTLET
© ] o &
. =, oy
E ) o @ @
-EER N
SM05

"4l model could be customized. Please comtact with Sumon Sales.
*Spedfications are subject to change without notice. Please Visit SUNON website at hitp:/ fwwsnsunonucom for update information.
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Sunon A1259-HBL - Sunon A1259-XBL

2254x89 mm

Alveolate Motor

425~870 CFM

SUNON.

W Specifications
Beadng | Rating | Freqg Power Power Speed Air Static | Moise | Weight
Model BN Voltage Cwment | Consumption Pressure
A1258-MEBL TC.N.GM o 5 50/60 ¥ .23 0| 02703 5 1t
A1258-MET TC.N.GM [ 5 50060 0.2310.23 20023 1400/1800 |425/500 [ 0.2710.3 S457 | 2300
| A12S8-HBL C.H.GNM ] 4] 50060 0800 65 8372 2100/1200 |650/585 | 0 3R10.3 82060 | 2300
A1258-HBT C.N.GM [] 5 50060 0.80/0.65 8372 2100/1200 | 650/585 | 0.3R10.3 g2a0 | 2300
A1250-XBL C.N.GN 7] 115 EOEN] D.E31.10 Ba/120 26002800 |p00/B70 | 07AMEG2 | BaFD | 2400
A1I50- BT TC N.GH [} 115 06D 0.E5T1 10 Ba/120 0077000 [ B00/270 | 076062 | Ba/70 | 2400
A2258-MBL C.N.GNM a 220-240 50060 0.150.13 23730 1400/1500 |425/500 [ 0.2710.3 5457 | 2300
L2250 MEBT C.N.GM Q 220-240 5060 0.150.13 2330 1400/1800 |425/500 | 02703 S457 | 2300
A2258-HEIL C.N.GM Lo} 220-240 50/60 0.240.27 58/ 21001200 |650/5856 | 0.3R10.3 g2060 | 2300
A2ITB-HET C.N.GNM [a] 220-240 5070 024027 [l 21001200 | 650585 | 0.35/0.31 | 62060 | 2300
Frame : Aluminum alloy Safety : UL-CULMUVACESCCC/BSMI
W Air Flow-Static Pressure Charactaristics
Ball (E0Hz) Eall (E0Hz)
o8 oas
_ \ — SR — N ELKET
ar —HEUrE] ar — HELHET
%‘ \\ — —MELWET — = NELWET
o8 o os
0§ \' os \
= A1 b,
o0& B \
i [ 0s P,
i ] el
E LRI M, aa| R =
[~ R N
3 iR —T = w1 P
. Y b B N M
100 200 300 400 S00 800 YO0 300 0o 106 200 300 450 S50 806 Fod BO6 SO0
Alrfiow [CFM)
M External dimansionsimm)
A TERAAL T INLET QUTLET

A1 model could be customized Please comtact with Sumom Sales.

Ts
(THIGH 0.5)

oW

G-

-]

*Spedfications are subject to change without notice. Please Visit SUNOM website at hitp:/ fwassarsunon.com for update imformation.

153



Delta TCB35A2H18

" T = = e 1
! ITEM ! DESCRIPTION '
e e 1
| RATED VOLTAGE ! 230 VAC !
——— e ————————— -
L OPERATION VOLTAGE JI 220 — 240 VAC 4:
IL INPUT CURRENT JI 3.6 A (MAX) JI
| INPUT POWER | 800 W (MAX) i
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fo— B ettt
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b e
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| (AT ZERO AIRFLOW) I 3.004 (MIN. 2.506 ) inchH20 |
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