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Preface

Thank you for purchasing EM500 series inverter.
Document No.: 31010076

Issue Date: 2018-07

Version: 103

~ EM500 inverter is an open-loop vector control inverter that su}l)pons: 3-phase AC
induction motor and permanent magnet synchronous motor; multiple internationall
leading drive control technologies, inclu 1nlg improved vectored VF control technology
(VVF) and sensorless vector control technology (SVC); speed and torque control; I/
expansion card, communication bus expansion card and s;l)_emal function expansion card.

EM500 dedicates to any application, so it can be applied to nearly all open-loop
control applications, for example fan, water pump (water supply under constant pressure),
air compressor, winding and unwinding function, and direct wire-drawing machine. For
high-precision closed loop application, please select EM600.

Main features:
®  Built-in DC reactor starting from 11kW, reducing input current distortion,
improving power factor and enhancing reliability of the product;
®  High torque control precision: SVC/+8% rated torque;
®  Wide speed regulation range and high control precision: VF/1:50, SVC/1:200 and
+0.2% rated speed;
®  Loading capacity at low frequency: VF/1Hz/150% and SVC/0.25Hz/150%;
®  Multiple types of guarantees: Overvoltage stall, rapid current limit, overload
protection, overheating protection, off-load protection, overspeed protection, etc.;
®  Support I/O expansion: 4 numeric inputs, 1 numeric output, and one -10V - 10V
voltage input;
®  Support communication bus expansion and realize various industrial networking:
485 bus, Profibus-DP network, CANopen network and DeviceNet network;
®  Support special function expansion: constant pressure water supply and so on.
Please read this manual carefully before using EM500 and keep it properly.
Before connecting inverter and a motor for the first time, please select proper
motor type (induction motor or synchronous motor) and configure motor nameplate
parameters including rated power, rated voltage, rated current, rated frequency,

rated rotation speed, motor connection and rated power factor.

Since SINEE is committed to the development and improvement of products and
product documents, this manual will be updated without notice. ) )
Latest updates and additional information are available at www.sineedrive.com.
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Safety Information

In this manual, there are two types of safety information.
Danger: The label indicates that a failure to follow instructions can result in

serious injury or even death.

Caution: The label indicates that a failure to follow instructions can result in

moderate or slight injury and device damage.

Please read this chapter carefully before system installation, debugging and
maintenance and always follow the safety precautions below during operation. SINEE

will not undertake any damage or loss caused by a failure to follow the instructions.

Safety Precautions

Before Installation:

ADanger

1. Do not install inverter if its package is wetted or any its component is missing or broken.

2. Do not install inverter if the label information on its package is not identical to that on
inverter.

ACaution

1. Be careful when carrying or transporting inverter so as to avoid damage!
2. Do not use inverter if it is damaged or any component is missing so as to avoid injury!
3. Do not touch the parts of control system with bare hands so as to avoid ESD!

During Installation:

ADanger
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1. Installation base shall be metal or other non-flammable material so as to prevent fire risk.
2. Do not unscrew fixing bolts, especially bolts with red mark.

&Caution

1. Ensure that no cable strips or screws are dropped into inverter so as to avoid damage to
inverter.

2. Install inverter at a place with less vibration and no direct sunlight.

3. Consider the installation space for cooling purpose when inverter is installed in a closed
cabinet or space.

Wiring must be performed by authorized and qualified personnel so as to avoid
unexpected accidents.
- A circuit breaker must be installed between inverter and the mains so as to prevent fire
risk.
Ensure that power is off before wiring, and ground inverter in accordance with the
applicable wiring standard so as to avoid electric shock.
Grounding terminal must be grounded reliably so as to avoid electric shock and fire risk.

ADanger

Never connect input power supply cable to output terminals U, V or W of inverter. Pay
attention to terminal symbols and connect to the terminals correctly so as to prevent risks of
damaging inverter.

Be sure that wiring meets EMC requirements and local safety standards. Cable should
be in recommended sizes so as to prevent accident risk.

Do not connect braking resistor to DC bus terminals + and — so as to prevent fire risk.

Tighten terminals with a screwdriver of specified torque so as to prevent fire risk.

Do not connect a phase-shifting capacitor or an LC/RC noise filter to output circuits.

Do not connect a solenoid switch or an electromagnetic contactor to output circuits.
Otherwise, it will trigger the action of the overcurrent protection circuit or even damage the
internal parts of inverter.

Do not disconnect internal cable of inverter, or else this can possibly damage the internal
parts of inverter.

&Caution

1. Ensure the distribution lines accord to EMC requirements and the local area's safety
standards. The using wire size refers to the preferred recommendation. Otherwise, an
accident may occur!
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2. Never connect the braking resistor directly between the DC bus and the terminals.
Otherwise cause a fire!

3. Tighten the terminal with the specified torque screwdriver, otherwise there is the danger
of fire.

4. Do not connect the phase-shift capacitor LC / RC noise filter to the output circuit

5. Do not connect the electromagnetic switch or electromagnetic contactor to the output
circuit. Otherwise, the inverter over-current protection circuit is activated when severe, can
cause damage to the inverter.

6. Do not disassemble the connecting cable inside the inverter. Otherwise, the inverter may
be damaged.

Before Power-on:

ADanger

Verify that input voltage is identical to the rated voltage of inverter, input terminals R, S
and T and output terminals U, V or W are correctly connected, there are no short circuit
phenomena for the wiring of inverter and its peripheral circuits, and all wires are in good
connection. Otherwise, this may result in inverter damage.

Never perform voltage withstanding test on inverter, because it has been done at the
factory. Otherwise, this may result in accident.

ACaution

The front cover of inverter must be closed before inverter is powered on. Otherwise, it
may result in an electric shock.

The wiring of all peripherals must be conducted in accordance with the guidance of this
manual. Otherwise, it may result in an electric hazard.

After Power-on:

ADanger

1. Do not touch inverter or its peripheral circuits with wet hands to avoid the electric shock.
2. If the indicator is off or the keypad does not display any information after power-on,
please cut off the power supply immediately. Never touch any terminal of R, S or T of
inverter or the connecting terminals with hands or a screw driver, or else an electric shock
accident may occur. Contact our customer service personnel immediately after cutting off the
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power.

3. After being powered on, inverter will automatically check the safety of the external strong
circuit automatically. Therefore, do not touch wiring terminal U, V or W of inverter or the
wiring terminal of the motor with bare hands, otherwise it will result in electric shock.

&Caution

If you need to check parameter settings, be careful of personal safety when the motor is
running so as to avoid accidents.
Do not change default parameter setting without approval to avoid damage.

During Operation:

&Danger

Never touch cooling fan, heat sink or discharge resistor with bare hands for checking
temperature, which may result in burning!

Only qualified technicians are allowed to detect signal during operation so as to prevent
personal injury or device damage.

ACaution

Prevent any foreign items from being dropped into the device during operation, so as to
avoid damage to the device.

Do not control the start/stop of inverter by ON/OFF of the contactor so as to avoid
damage to the device.

Maintenance:

ADanger

Maintain and inspect the device only after inverter is powered off for at least 10 minutes
to avoid electric shock.

Maintain and inspect inverter only after its main circuit is powered off and CHARGE
indicator is off. Otherwise, the residual electric charge of capacitor may result in personal
injury.

Maintenance and inspection can be performed by well-trained technicians only, so as to
avoid personal injury or device damage.

Parameter setting is required if inverter has been replaced. Plug-in & plug-out should be
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performed after power-off.

For synchronous motor, it will generate power when in rotation, please wait for at least
10 minutes after it stops rotating, and then disconnect the motor from the inverter,
otherwise there is risk of electric shock.

Attentions

Motor Insulation Inspection

Motor insulation inspection shall be performed before using a motor for the first time or
left unused for some time or during routine inspection, in order to avoid damaging
inverter due to failure of insulation performance of motor winding. Make sure to
disconnect motor cable from inverter during inspection; 500V megohmmeter is
recommended. The obtained insulation resistance from test shall not be lower than SMQ.

Motor Thermal Protection

If the selected motor does not match with inverter in rated capacity, especially when its
rated power is lower than that of inverter, be sure to adjust motor protection parameters of
inverter or install a thermal relay in front of the motor to protect the motor.

Operation at Power frequency
Output frequency of inverter ranges from 0.00 Hz to 600.00 Hz. To use inverter at over
50.00 Hz, please consider the bearing capacity of mechanical device.

Motor Heat and Noise

Since output voltage of inverter presents a PWM waveform along with some harmonic
waves, the temperature rise, noise and vibration of motor would increase a little in
comparison with the running under power frequency.

Varistor or Power Factor Improvement Capacitor on Inverter Output

Inverter outputs PWM wave. Do not use inverter, if a power factor improvement
capacitor or a lightning varistor is on output side, which may easily result in transient
overcurrent of inverter, or even damage inverter.

Beyond Rated Voltage

Do not use EM500 inverter outside the operating voltage range specified in this manual,
which may easily damage its internal parts. If you have to do so, install a voltage rise or
reduction device for transformation.

Surge Protection

A surge protection device is installed in inverter to prevent it from induction lightning
stroke on a certain degree. Additional protection devices are required in front of inverter
in the places where thunder and lightning occur frequently.
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Altitude and Derating

When inverter is used in an area at an altitude of over 1,000m, the cooling effect will
degrade, so it must be derated. For details, please consult SINEE.

Attentions at Inverter Scrapping

Burning the electrolytic capacitors of the mains and PCB may result in explosion and
burning plastic parts may generate toxic gas. Please handle them as industrial wastes
when inverter is scrapped.
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1. Overview

1.1 EM500 Model List and Technical Specifications
®  Rated voltage: 3-phase, 380 - 415VAC, 3-phase or single-phase 220 — 230VAC;

®  Applicable motor: 3-phase AC induction motor and permanent magnet synchronous
motor, power range: 0.75 - 630kW;
®  Maximum output voltage is identical to input voltage.
EMS500 model and rated output current are shown in Table 1-1.

Table 1-1 EM500 Model List

Rated Voltage Model Motor Power (kW) Rated Output Current (A)
EM500-0R7G/1R5P-3B 0.75/1.5 2.5/4.2
EM500-1R5G/2R2P-3B 1.52.2 4.2/5.6
EM500-2R2G/3R0P-3B 2.2/3.0 5.6/7.2
EM500-4R0G/5R5P-3B 4.0/5.5 9.4/12
EMS500-5R5G/7R5P-3B 5.5/7.5 13/17
EM500-7R5G/9R0P-3B 7.5/9 17/20
EM500-011G/015P-3B 11/15 25/32
EM500-015G/018P-3B 15/18.5 32/38
EM500-018G/022P-3B 18.5/22 38/44
EM500-022G/030P-3/3B 22/30 45/59
EM500-030G/037P-3/3B 30/37 60/73
EM500-037G/045P-3/3B 37/45 75/87

3-phase, EM500-045G/055P-3/3B 45/55 90/106
380 - 415V EM500-055G/075P-3/3B 55/75 110/145
EM500-075G/090P-3/3B 75/90 150/169
EM500-090G/110P-3 90/110 176/208
EM500-110G/132P-3 110/132 210/248
EM500-132G/160P-3 132/160 253/298
EM500-160G/185P-3 160/185 304/350
EM500-185G/200P-3 185/200 357/372
EM500-200G/220P-3 200/220 380/410
EM500-220G/250P-3 220/250 426/456
EM500-250G/280P-3 250/280 465/510
EM500-280G/315P-3 280/315 520/573
EM500-315G/355P-3 315/355 585/640
EM500-355G/400P-3 355/400 650/715
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EM500-400G/450P-3 400/450 725/310
EM500-450G/500P-3 450/500 820/900
EM500-500G/560P-3 500/560 900/1010
EM500-560G/630P-3 560/630 1010/1140

EM500-0R7G/IR5P-2B 0.75/1.5 43/8.0

g'z%lfszeé oV EMS500-1R5G/2R2P-2B 1522 8.0/10.0
EM500-2R2G/3R0P-2B 2230 10.0/13.0

_ EM500-0R7G/IR5P-1B 0.75/1.5 48/8.0
gé‘ggljglgife EM500-1R5G/2R2P-1B 15/2.2 8.0/10.0
EM500-2R2G/3R0P-1B 2230 10.0/13.0

% the difference between inverter and motor shall not be more than two power ratings.

Please try to select a motor that matches with inverter in rated current.

EMS500 technical specifications are shown in Table 1-2.
Table 1-2 EM500 Technical Specifications

Items Specifications

it Rate Voltage 3-phase 380V-20% - 415V+20%, 3-phase or single-phase 220
Range —230VAC; 50 - 60 Hz+5%, voltage unbalance <3%
glstxpl:tni/l:)lltage Maximum output voltage is identical to input voltage.
gated Ot 100% non-stop rated current output

Output urrent
Maximum Model G: 150% rated current for 60s, 180% rated current for
Overload 10s and 200% rated current for 2s
Current Model P: 120% rated current for 60s, 150% rated current for

10s and 180% rated current for 2s
Control Mode | V/F(VVF) and SVC
Input Mode Frequency (speed) input and torque input
Start/Stop Keypad, control terminals (2-wire sequence, 3-wire sequence)
Control Mode |and communication
] 0.00 - 600.00 Hz /0.0 — 3000Hz
Control Range
. Input Frequency Numeric input: 0.01 Hz/ 0.1Hz, analog input: 0.1% of

Basic : .
Resolution maximum frequency

Contrpl Governor

Functions Deflection 1: 50 (VVF), 1:200 (SVC)
iﬂiﬁa(é;mr(ﬂ +0.2% rated synchronous speed
Acceleration/De

celeration Time

0.01-600.00 seconds/0.1 - 6000.0 seconds/1 - 60000 seconds

V/F Features

Rated output voltage: 20% - 100% adjustable; frequency base:
1 Hz - 600 Hz/3000Hz adjustable

14




EMS500 Open-Loop Vector Control Inverter User Manual

Torque Boost

Fixed torque boost curve, customer defined V/F curve scaling

Start Torque 150%/ 1 Hz (VVF), 150%/ 0.25 Hz (SVC)
1orque i +8% rated torque (SVC)
ccuracy
Output voltage remains unchanged basically and input voltage
AVR : . .
varies when AVR is active
Automatic Automatically limit output current to avoid frequently

Current Limit

overcurrent trip.

Brake frequency: 0.01 - Maximum frequency, brake time: O -

DC Brake 308
Brake current: 0% - 100% rated current
Signal Input " . .
Source Communication, preset speed, analog, high-speed impulse
Reference 10V/20mA
Power Supply
Terminal
Control Power |24V/200mA

Supply

Numeric Input

7 (standard X1 - X7) + 4 (expansion card X8 - X11) numeric
multi-functional input terminals:
X7 can be selected as high-speed impulse input terminal

Terminal (F02.06=35/38/40);
X1 - X6 and X8 - X11 (10 in total) can be used as common
digital input terminals.
Function 3 (standard AIl - AI3) + 1 (expansion card Al4) analog input
of Input terminals:
and Output |Analog Input 1 (AIl) voltage source 0 - 10 input;
Terminal 2 (AI2/AI3) voltage source 0 - 10V inputs or current
source 0 - 20mA input;
1 (AI4) voltage source -10V - 10V input
2 (standard Y1/Y2) + 1 (expansion card Y3) OC
multi-functional outputs and 2 (R1: EA/EB/EC and R2:
Numeric Output |R A/RB/RC) relay multi-functional outputs.
Terminal Maximum output current of OC: 50mA; relay contact
capacity: 250VAC/3A or 30VDC/1A. When the relay works,
EA-EC and RA-RC are on, but EB-EC and RB-RC are off.
Analog Output (M1 is with output 0 - 10V only.
Terminal M2 is with output 0 - 10V or 0 — 20 mA.
LED LED displays relevant information about inverter.
K.eypad Parameter Copy |Upload and download parameter setting information of
Display . ) .
inverter to realize rapid copy.
Short circuit, overcurrent, overvoltage, undervoltage, phase
Protection |Protection loss, overload, overheating, overspeed, offload, external fault,

etc.
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. .. |To be installed indoor with an altitude less than 1,000 meters,
Installation Site . . .
free from dust, corrosive gas and direct sunlight.

/T*mb‘em -10°C - +40°C, 20% - 90%RH (no condensation)

Workin emperature

Or¥INg  [Vibration <0.5g

Condition S
Temperature -25C ~+65C
Installation Wall mounting, floor mounting (electrical cabinet) and flush
Method mounting

Protection Degree

1P20/I1P21 (450kW and above)

Cooling Method

Forced air cooling

1.2 EM500 Operation Status
1.2.10perating Status of Inverter

EMS500 inverter operating status: Parameter setting status, normal running status,

JOG running status, autotuning status, stop status, JOG stop status and fault status.

® Parameter setting status: After it is powered on and initialized and is standby

without a fault or a start-up command, inverter has no output.

® Normal running status: Having received an active start command through

keypad, control terminal or communication, inverter drives motor as per the

setting input.

JOG running status: Drives motor at JOG input speed through setting of keypad,
external terminal or communication.

Autotuning status: Set through keypad to autotune the parameters of motor in
stationary or rotational autotuning.

Stop status: When a running command is inactive, output frequency drops to zero
as per set deceleration time.

JOG stop status: When JOG running command is inactive, output frequency
drops to zero as per JOG deceleration time.

Fault status: Status of inverter under protection, and all kinds of faults and

failures.
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1.2.2Control Modes of Inverter
Control modes of inverter refer to what kind of method is adopted to drive motor at
desired speed or torque. These modes include:
® VVF (Vector decoupling based VF control): The steady performance is the same as
that in SVC. Suitable for occasions of low speed change and low speed stability
accuracy and meet the needs of most AC motor drives.
® SVC (Sensorless Vector Control): Advanced speed estimate algorithm, no need for
encoder, open loop vector control and high control accuracy.
1.2.3Setting Modes of Inverter
Setting mode of inverter refers to what kind of physical quantity is taken as the
control object when inverter drives motor.
® Speed setting mode: Motor speed is taken as the control object;
This mode can be realized by numeric setting, analog input setting, high-speed pulse
input setting, communication setting, digital potentiometer setting, process PID, simple
PLC or preset speed, individually or jointly. In Figure 1-1 to Figure 1-4, various input

modes under the speed setting mode of EM500 are described:

Main frequency source
A setting
Auxiliary frequency
source B setting
Main and auxiliary
arithmetic setting 0
1

0: Synthetic frequency of main

and auxiliary channels

1: All*Synthetic frequency of main
and auxiliary channels
2: AI2*Synthetic frequency of main fs‘f‘““g
and auxiliary channels requency
nC Ty e limit: F00.16;

Direction:
F00.21, etc.

Synthetic
Main frequency frequency

. source A setting gain of
R Frequency main and
5"“‘“%?;‘(:“““‘9 Yo Auxiliary frequency auxiliary

4 . source B setting channels

F00.12

Frequency source
options F00.06

Analog quantity
adjustment F00.130

3: AI3*Synthetic frequency of main

and auxiliary channels

5 ;
N source A setting 4: Al4*Synthetic frequency of main
Frequency source | and auxiliary channels
switching DI: 26 |~Y~af Main and auxiliary
arithmetic setting 5 HDI*Synthetic frequency of main and
Auxiliary frequency | ) 1 auxiliary channels }”
Frequency source source B selling

switching DI: 26 [~Y<y| Main and auxiliary
arithmetic setting

Figure 1-1 Speed Input Mode
As indicated in Figure 1-1, there are mainly three speed setting modes of EM500,
respectively main frequency source A setting (referred to as “Main A” for short),
auxiliary frequency source B setting (referred to as “Auxiliary B” for short) and main &

auxiliary arithmetic setting. The speed setting mode is finalized by simple regulation and

17



EMS500 Open-Loop Vector Control Inverter User Manual

limit (upper limit frequency limit, maximum frequency limit, direction limit and

frequency hopping limit). The setting descriptions are given in Figure 1-2 to Figure 1-4.

UP/DOWN sciting

Preset speed n
F08.00 - F08.14

0: Numeric frequency setting
F00.07
1: Al * F00.16

2: A2 * F00.16

Main
frequency
source gain

F00.10

Main frequency
source A
F00.04

Preset speed terminal
DI: 14- 11

3: AI3 * F00.16

Main frequency
switching o
DI: 51 -56

Enabled

4: Al4 * F00.16

N 0007 6
AT2
AT3 6:SCI *F00.16
HDI (pulse)

Communication

Figure 1-2 Main Frequency Source A Setting
As indicated in Figure 1-2, when setting main frequency source A, user needs to
consider settings and status of numeric terminals comprehensively. According to terminal
settings, inverter can run at a preset speed or at a speed determined through numeric
setting, analog input, pulse or communication.
If all the numeric terminals are disabled, function code F00.04 is used to set present

channel and is in arithmetic together with UP/DOWN to get the final setting.

0: Numeric frequency setting
F00.07
1: AI1=%F00. 16
2: AI2%F00. 16
3: AI3*F00. 16
3 Auxiliary
4 4: AI4*F00. 16 frequency
Auxiliary frequency source B < source gain
F00.05 ‘g\- 5: HDI*F0O0. 16 Foo.11
N 6: SCI*F00. 16

10: Process PID

11: Simple PLC

Figure 1-3 Auxiliary Frequency Source B Setting
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As indicated in Figure 1-3, when auxiliary frequency source B is being set, the
setting of F00.05 will be based upon to determine present setting channel. Process PID

and Simple PLC can participate in the setting.

0: Main A +
Auxiliary B )
}A: M?l n A}; > Main
Main and auxiliary uxiary frequency
arithmetic options source gain
F00.08
2: max (Main A, . F00.12
Auxiliary B)
3: min (Main A, N
Auxiliary B)

Figure 1-4 Main and Auxiliary Arithmetic Setting
As indicated in Figure 1-4, main and auxiliary arithmetic can be classified into four
categories. At this time, both main and auxiliary settings are enabled.
® Torque setting mode: Motor current is taken as the control object.
Torque setting mode can be set by multiple ways, which include numeric setting,
analog input setting, high-speed pulse input setting, communication setting, digital
potentiometer setting and preset torque setting. In Figure 1-5, various input modes for

torque setting of EM500 are described.

Preset torque n
F13.03 - F13.05
0: Numeric torque setting F13.02
n=1,2,3 / 1: AT1*F13.02
0
I y2: AI24F13.02
l Torque setting source 2
Preset (({rque terminal options P
DI: 18- 17 F13.01

3: AI3*F13.02

Kinetic/static
friction
compensation, efc.

Set torque limit:
size and
direction

4: AI4%F13.02

5: HDI*F13.02

Figure 1-5 Torque Setting Mode
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% JOG speed setting is superior to other settings, i.e., when pressing

or turning control terminals FJOG and RJOG on, inverter will automatically switch to jog
speed setting, no matter what present setting mode is.

1.2.4Control Modes of Inverter

Control modes of inverter refer to the modes to start/stop inverter. There are three
control modes, namely keypad control mode, terminal control mode and communication
control mode. The terminal control mode includes 2-wire sequence (RUN and F/R) and
3-wire sequence (RUN, F/R and Xi (i=1 - 7), Xi needs to be redefined as 3-wire start/stop

control). Its running mode control logic is shown in Figure 1-6.

Run Run
K1 | K2 Command K1 | K2 Command
0 0 Reverse 0 0 Stop
0 1 Forward 0 1 Forward
1 0 Stop 1 0 Reverse
1 1 Stop 1 1 Stop
0: On 1: Off 0: On 1: Off
() 2-Wire Sequence 0 (F00.03 = 0) (b) 2-Wire Sequence 1 (F00.03 = 1)
Run
RUN Button
Forward Xi Stop
RUN Button Button
EIR Reserve ER
Button
. Stop 1 Forward
Xi Button
0 Reverse
0: On 1: Off
(c) 3-Wire Sequence 0 (F00.03 = 2) (d) 3-Wire Sequence 1 (F00.03 =3)

Figure 1-6 Control Logic of Terminal Control Mode
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1.3 Description of Parts of EMS500 Inverter

oo

Tormnal Cover Screw

Houmng Base

Pupad

Ao Onglet

Tormmord Cover

Power Rasrg

Figure 1-7 Description of Parts of EM500 Inverter (4 kW)

Air Outlet

Nameplate

Keypad

Housig

Outlet
Hole

Figure 1-8 Description of Parts of EM 500 Inverter (30 kW)
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Air Outlet

Air Inlet of Reactor
Door Plate

Air Inlet of Capacitor

Air Inlet of Base

Figure 1-9 Description of Parts of EM500 Inverter (450kW)
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2. Installation

2.1 Product Verification

[

Do not install inverter if it is damaged or any component is missing so as to avoid injury!

Please verify inverter products as per table 2—1 when you get them.

Table 2—1 Check List

Item Method

Check if they are identical to the |Check the nameplate at the side of inverter.
purchase order.

Any damage. Check the overall appearance to see if they are damaged
in transportation.

Any loosened screws or other Check with a screwdriver if necessary.
fastening parts.

If you find any quality problem, please contact SINEE Direct Sale Department or
the distributor.

®  Nameplate
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®  Model Numbering Description

EM 500 - 4ROG/SR5P - 3B

B: Built-in Braking Unit

Product Category N/A: No Braking Unit

EM: Inverter Voltage Class:

1: Single-phase 220 V
2: 3-phase 220 V
3: 3-phase 380 V

Product Series:

500: Open-Loop Vector Control Series

Power Ratings: Inverter type
OR7 SRS | eeeeer 018 [ eeeee- G: Model G
0.75kW | 5.5kW [ --- .- 18.5kW | =e -er P: Model P

2.2 Overall and Installation Dimensions

EMS500 inverters can be categorized into 30 specifications for 4 overall dimensions
and 12 installation dimensions (as shown in Figure 2—1 and Table 2-2).
Keypad can be installed onto an iron panel separately with a hole size of

114.5+0.1(L)*71+0.1 (W) mm and the iron panel thickness of 1.2 - 2.0mm.

ol

N
LED DIGITAL OPERATOR [

— —
0360

—
o
118

|‘\\"—illirhill_“?//|
1/ ~__..m_rl_-.<I...._rl_m 2|
15 .

(a) Keypad Dimension
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(c) Overall Dimensions of 22 kW — 75 kW Inverters
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100 o]

Al3q

-9
:

(d) Overall Dimensions of 90 kW — 400 kW Inverters

o e
=11
- ';QWQ =
w "
[
=
. = -

(e) Overall Dimensions of 450 kW — 560 kW Inverters

Figure 2-1 Overall Dimensions of EM500 Inverter and Keypad
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Table 2-2 Overall and Installation Dimensions of EM500 Inverter

Model No.

w

W1/W2

H

H1

H2

D

Dl

D2

Frame

EMS500-0R7G/1R5P-1B/
2B/3B

EMS500-1R5G/2R2P-1B/
2B/3B

EMS500-2R2G/3ROP-1B/
2B/3B

EMS500-4R0G/5R5P-3B

130

115

120

228

220

219

153

108

75

EMS500-5R5G/7R5P-3B

EMS500-7R5G/9R0P-3B

140

130

270

261

258

172

128

94

EMS500-011G/015P-3B

EMS500-015G/018P-3B

EMS500-018G/022P-3B

180

150

368

353

343

210

165

136

(b)

EMS500-022G/030P-3/3B

EMS500-030G/037P-3/3B

EMS500-037G/045P-3/3B

250

200

484

470

440

222

150

EMS500-045G/055P-3/3B

315

200

560

546

513

250

180

EMS500-055G/075P-3/3B

EMS500-075G/905P-3/3B

350

250

662

638

603

262

188

(©)

EM500-090G/110P-3

386

300

753

724

700

292

231

300

EM500-110G/132P-3

EM500-132G/160P-3

416

300

855

825

793

307

246

315

EM500-160G/185P-3

EM500-185G/200P-3

EM500-200G/220P-3

497

397

1107

1076

1036

340

285

348

EMS500-220G/250P-3

EMS500-250G/280P-3

EMS500-280G/315P-3

656

450

1348

1314

1261

388

232

395

EMS500-315G/355P-3

EM500-355G/400P-3

EM500-400G/450P-3

801

680

1417

1383

1330

388

190

395

13

(d)

EMS500-450G/500P-3

EMS500-500G/560P-3

EMS500-560G/630P-3

1000

920

1800

1645

600

520

450

17

(e)
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2.3 Considerations for Installation Site

\ Caution

When carrying and transporting inverter, please hold its bottom.

Only taking the face panel would result in the risk of hitting your foot due to its

dropping.

Please install inverter onto a metal panel or other non-flammable material panel.

Installing it onto flammable materials may result in fire risk.

When at least two inverters are installed in the same control cabinet, please set a
cooling fan and maintain the air temperature of air inlet below 40°C.

Overheating would result in a fire or other accidents.

Installation Site
The installation site shall have the following conditions:
1. Well-ventilated indoor place.
2. Ambient temperature: -10°C -40 C.
3. Avoid high temperature and high moisture, humidity < 90%RH, no water drops
or any other condensation.
Do not install inverter onto wood or other flammable materials.

No direct sunlight.

4.

5.

6. No flammable or corrosive gas or liquid.

7. No dust, oily dust or floating fiber or metal particles.

8. Installation base shall be solid and free from vibration.

9. No electromagnetic interference and away from interference source.
Ambient Temperature

For reliability purpose, please install inverter at a well-ventilated place. A cooling

fan or an air-conditioner shall be installed and the ambient temperature shall be kept

below 40 °C, when inverter is installed in a closed box.
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Precautions
Please take precautions during installation to prevent metal fragments or dusts
produced by drilling or other actions from falling into inverter. Remove precaution

objects after installation.

2.4 Installation Direction and Space

A cooling fan must be installed for EM500 inverter for forced air cooling. Inverter
must be installed in vertical direction with enough space maintained to an adjacent object
or a baffle (wall) for better cooling effect (see Figure 2-2).

EMS500 inverter (450 kW or above) must be installed with a cooling fan for forced
air cooling. Its special air channel design enable cabinet to be installed at both left and
right sides in parallel and only certain maintenance and operation space is required before

and after cabinet.

| *120mm Alr Quliet

i >120mm A Outed
-

Figure 2-2 Inverter Installation Direction and Space
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2.5 Assembly and Disassembly of Keypad

Generally it’s not necessary to disassemble keypad while using an inverter. If
necessary, observe the following methods to disassemble or install keypad. The keypad
cover should be used for inverter 22kW and above if the keypad is disassembled
® Disassemble keypad: Put your fingers in finger slots on the top of keypad, press

down keypad slightly and pull it outward (see Figure 2—-3). For more than 22 kw

inverter, after dismantling the keyboard, also need to use the attached cap to cover
the hole.

Step 1: Step 2:

Step 3: Step 4:

Figure 2-3 Disassemble Keypad
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®  Assemble keypad: Make RJ-45 terminal aligned with the modular plug at the
keypad bottom horizontally, and press the keypad flatly until it clicks into the
right place. See Figure 2—4.

Figure 2-4 Keypad Installation

2.6 Flush Mounting

EMS500 inverter (5.5 kW — 200 kW) can be changed to flush mounting type.
Installation of EM500 inverter (22 kW or above): Remove top and bottom mounting
holes of original housing (Figure 2—5) to the position shown in Figure 2—6, and install the

removed bolts back to the said mounting holes again.
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A :"-ARemo\ e [nstalistion Bolts at Front Face and Both Sides

Figure 2-5 Disassemble Top and Bottom Mounting Holes

Figure 2-6 Assemble Top and Bottom Mounting Holes
Installation of EM500 inverter (below 22kW): As shown in 2-7, insert left and right

accessories for flush mounting into the slots at the left and right sides of the plastic shell,
and tighten the two front and back screws. See Figure 2-8 Installation Dimensions for

Flush Mounting and Table 2-3 for installation dimensions.
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| Tighten These Two Screws

Figure 2-7 Left and Right Accessories for Flush Mounting
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=

A

(b)

| =
=
N:::

Figure 2-8 Installation Dimensions for Flush Mounting

Table 2-3 Installation Dimensions for Flush Mounting

Model No. W|WI[ H |HI |H2 | D |[D1|D2|D3| d |Frame
EMS500-5R5G/7R5P-3B
EM500-7R5G/OR0P-3B 188 166 | 300 | 278 | 258 |172(128|172| 90 | 55| a
EMS500-011G/015P-3B
EMS500-015G/018P-3B [ 224 150 | 431 | 409 | 343 |210|165[210 | 122 | 8 a
EM500-018G/022P-3B
EM500-022G/030P-3/3B
EMS500-030G/037P-3/3B | 250 [ 200 | 484 | 470 | 440 |214]150(222 (122 65| b
EMS500-037G/045P-3/3B
EMS500-045G/055P-3/3B | 315 | 200 | 560 | 546 | 513 |242]|180( 250 [ 140 | 7 b
EM500-055G/075P-3/3B 350 250 [ 662 | 638 | 603 |254 (188262 | 138 | 12 | b
EMS500-075G/905P-3/3B
EM500-090G/110P-3 386|300 [ 753 | 724 | 700 |287(231]|295]|136| 13 | b
EMS500-110G/132P-3
EM500-132G/160P-3 416300 | 855 | 825 [ 793 [302(246|310|132| 13 [ b
EM500-160G/185P-3
EM500-185G/200P-3 4971397 | 1107|1076 1036 (335(285|343 | 145| 13 [ b

EM500-200G/220P-3
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3. Wiring

3.1 Connection to Peripherals

Standard connection between EM500 and peripherals is shown in Figure 3—1.

Power Supply @

Circuit Breaker or Leakage Switch £+, #
1
Contactor e

Input AC Reactor &
1

Noise Filter on the Input Side t
B |

[~
EMS500 Inverter ”
I 'N'wlnpm,

Noise Filter on the Output Side t

BR100 Braking Unit

Braking Resistor

Braking Resistor

_u St

Output AC Reactor Grounding

3-Phase Motor 9

Figure 3-1 Connection of EM500 Inverter and Peripherals
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3.2 Wiring Main Circuit Terminals
3.2.1Main Circuit Terminal Block
The main circuit terminals of EM500 comprise the following parts:

® 3-phase AC input terminals: R, Sand T

o Grounding terminal: -
° DC bus terminal: PO
o Wiring terminal for energy consumption braking resistor: @ , PB

° Wiring terminals of motor: U, V and W

See Figure 3—2 for main circuit terminal block.

DODDDDDDDD
OQRSTPBO@O UV W

a) Main Circuit Terminal Block of Models 0.75 - 7.5 kW

RS TPB®OUV W

b) Main Circuit Terminal Block of Models 11 - 18.5 kW

SiEiEEEEIEIEIE
(D) R S T PB® G U V W
clololelolalolale

¢) Main Circuit Terminal Block of Models 22 — 37 kW
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O[D]]
EIEN

d) Main Circuit Terminal Block of Models 45 - 75 kW

POWER
T

ERE RIS A
BiR o o o o o o o o
o ovao ° o ofifle o o of§lle o ° ofifle o o olffle o
on Wo‘:% ou o on E ou

U VR W ) (@

©©

el
[U Jee [V Jeeo

W

® %
forc] mummotel
0o |oo]@)

g) Main Circuit Terminal Block of Models 450 - 560 kW

Figure 3-2 Main Circuit Terminal Block
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Table 3-1 90 kW — 400 kW Terminal Dimension

Model No.

i Wi W2 W3

EM500-090 to EM500-132 33 - - -

EM500-160 to EM500-200 39 - - -

EM500-220 to EM500-280 88 22 88 22

EM500-315 to EM500-400 104 26 101 23

Note: 90 kW or above: Power input terminals are on the top and power output terminals

are at the bottom of inverter. 220 - 400 kW or above: There are 2 wiring terminal blocks

for each phase.

3.2.2Main Circuit Terminal Functions

The main circuit terminal functions of EM500 are shown in Table 32 and please

correctly wire terminals according to functions.

Table 3-2

Main Circuit Terminal Functions

Terminal No.

Function Description

R,Sand T AC power supply input terminal, to connect to 3-phase AC power supply.
U, Vand W [AC output terminals of inverter, to connect to 3-phase AC motor.
@@ Positive and negative terminals of internal DC bus, to be connected to the external braking unit.
@ and PB  |Braking resistor connection terminals, one end connected to @ and the other end to PB.

D

Grounding terminal.

3.2.3Internal Main Circuit

The i

nternal main circuit structure of EM500 is shown in Figure 3-3.

77777 = -

® PB

(0]

0

[ D ]
i
]
\—Lﬁr_ﬁr‘
P

—44\'/1 o
D |
—it
e N
—>
s<c

a) EM500-0R7G/1R5P-3B~EM500-7R5/9R0P-3B  b) EM500-011G/015P-3B~ EM500-018G/022P-3B
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€) EM500-220G/250P-3~ EM500-560G/630P-3
Figure 3-3 Internal Main Circuit of Inverter

3.2.4Standard Wiring of Main Circuit

The standard wiring of the main circuit of EM500 inverter is shown in Figure 3—4.

EM500-0R7-3B - EM500-018-3B ® EMS500-022-3 - EM500-560-3

Figure 3-4 Standard Wiring of Main Circuit
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3.2.5Wiring on Input Side of Main Circuit
3.2.5.1Circuit Breaker Installation
An air circuit breaker (MCCB) corresponding to inverter is required between power

supply and input terminals.

o The capacity of MCCB shall be 1.5 to 2 times that of the rated current of
inverter.
o The time characteristics of MCCB must meet the time characteristics of

the overheating protection of inverter (150% rated current/1 minute).
o When MCCB is used with multiple inverters or other devices, please
connect the contactor of the fault output relay to power contactor coil, so that

the power supply will be turned off by a fault signal (Figure 3-5).

MCCB

R Ems00
S Inverter

T

Fault
Relay
c Contactor

OFF

E

Figure 3-5 Connecting to Input Circuit Breaker

3.2.5.2Leakage Circuit Breaker Installation
Inverter outputs high-frequency PWM signal, which generates high-frequency
leakage current. Please select a leakage circuit breaker with trigger current > 30mA. For a

regular circuit breaker, the trigger current > 200mA and the active time at 0.1 s or above.

3.2.5.3Electromagnetic Contactor Installation

Connect the electromagnetic contactor corresponding to inverter power as shown in
Figure 3-4.

° Do not control the start or stop of inverter with the electromagnetic
contactor on the input side. Frequent use of this method is an important cause
of damaging inverter. The operation interval between start and stop of inverter
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shall not be longer than once every 30 minutes.
° Inverter will not automatically start after power failure.

3.2.5.4Connection to Terminal Block

Input power can be connected to R, S and T randomly irrespective of their phase
sequence on the terminal block.

3.2.5.5AC Reactor Installation

Excessive surge current may be generated when inverter is connected to a large
capacity (over 600KV A) power transformer or the input power supply is connected to a
capacitive load, and this may damage the rectifier. Connect a 3-phase AC reactor
(optional) to the input side of inverter, which not only suppresses peak current and
voltage, but also improves the power factors of system.

3.2.5.6Surge Suppressor Installation

It’s required to install a surge suppressor, if there is an inductive load near inverter,
for example electromagnetic contactor, solenoid valve, solenoid coil and electromagnetic
circuit breaker.

3.2.5.7Noise Filter Installation at Power Supply Side

A noise filter can filter the noise transmitted between power cable and inverter and
the impacts of the noise generated by inverter on the power grid.
° A special noise filter is required for an inverter; a general noise filter is
not adopted usually for performance purpose.
(] Correct and incorrect installation methods of a noise filter are shown in
Figure 3—6 and Figure 3-7.

N
MCCB
SR A A —
—  AAA Special Noise EM500
Filter Inverter
STo—MA |
EMC

Other
Control
— Device

Figure 3—6 Correct Installation of Noise Filter
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MCCB ><

& o—/VWA
~_ T o— VA General Noise EM500
Filter Inverter
5 o— VWA
© Other
Control
o Device
(a)
MCCB X
e
~ oA EMS500
Inverter
o o—/VWA
| Other
Qenerg Control
— Noise Filter Device
(b)

Figure 3-7 Incorrect Installation of Noise Filter

3.2.6Wiring on Output Side of Main Circuit
3.2.6.1Inverter and Motor Connection

Connect output terminals U, V or W of inverter to input terminals U, V or W of
motor.

Confirm whether a motor runs forward after receiving a forward running command
during inverter running. If not, please switch any two connection cable of output

terminals U, V and W of inverter.
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3.2.6.2Never Connect Power Supply Cable to Output Terminals
Never connect power supply cable to output terminals. If output terminals are

connected to power supply, the internal parts of inverter would be damaged.

3.2.6.3Never Short-Circuit or Ground Output Terminals
Never touch output terminals with bare hands or connect output cable to inverter
housing, so as to avoid electric shock or short circuit. In addition, do not short-circuit the
output cable.
3.2.6.4Never Use an Phase-Shifting Capacitor
Never connect a phase-shifting electrolytic capacitor or an LC/RC filter to output
circuit so as to prevent inverter from being damaged.
3.2.6.5Never Use an Electromagnetic Switch
Do not connect a solenoid switch or an electromagnetic contactor to output circuit.
Otherwise, it will trigger the action of overcurrent or overvoltage protection circuit or
damage the internal parts of inverter.
To set an electromagnetic contactor for the switch of the power supply, stop inverter
and motor at first.
3.2.6.6Noise Filter Installation at Qutput Side
Connecting a noise filter to the output side of inverter can reduce inductive
interference and radio interference.
[ ) Inductive interference: Signal line contains noises due to electromagnetic
induction, thus resulting in incorrect actions of control devices.
[ ) Radio interference: High-frequency electromagnetic waves transmitted by
inverter and cable will cause radio devices nearby to make noises while
receiving signal.

L] Noise filter installation is installed on the output side is shown in Figure 3-8.
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MCCB

( :Eﬁﬁ E'tmsummmc Noise Filter

Conducted Vs
Interference / \
=
Signal Line Radio Device

Figure 3-8 Noise Filter Installation on the Output Side

-
78C
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3.2.6.7Countermeasures Against Inductive Interference
In addition to the installation of a noise filter, the method of wiring all output cable
into grounded metal pipe can be adopted to suppress the inductive interference on the
output side. The distance between output cable and signal line shall be greater than 30 cm

and the inductive interference decreases substantially, as shown in Figure 3-9.

Metal Pipe

MCCB
oM

— MA EM500

Inverter

Over 30cm

Signal Line

Control Device

Figure 3-9 Countermeasures Against Inductive Interference

3.2.6.8Countermeasures Against RF Interference

RF interference can be produced by input cable, output cable and inverter and
reduced by installing a noise filter on both input and output sides and covering inverter
with an iron box. See Figure 3—10 for detail.

Iron Box

Metal Pipe

MCCB [oTTTTTTT oo ) otal Pip
5 o—/MWA—1|  Noisc Filter [ EM500 Inverter [—| Noise Filter
o/ MWA_| -

Figure 3—-10 Countermeasures Against RF Interference
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3.2.6.9Wiring Distance Between Inverter and Motor

The longer the wiring distance between inverter and motor is, the higher the carrier

frequency will be and the greater the high-frequency harmonic leakage current on its

cable will be accordingly. As a result, an adverse impact can be produced upon inverter

and its devices nearby. Adjust the carrier frequency by reference to table 3—3 to reduce

the high-frequency leakage current.

If motor cable is over 50m, connect a 3-phase inverter output AC reactor of the same

capacity to terminals U, V or W of inverter.

Table 3-3 Wiring Distance and Carrier Frequency Between Inverter and motor

Wiring Distance Between Inverter Below 50 m Below 100 m | Above 100
and Motor m
Carrier Frequency Below 10 kHz | Below 8 kHz Below 5 kHz
F00.23 10.0 8.0 5.0

3.2.7Main Circuit Cable and Terminal Screw Size

Main circuit cable and terminal screw sizes are shown in Table 3—4.
Table 3-4 Cable and Terminal Screw Specifications

Cable
Terminal Tightening Cable

Model No. Screw Torque (N.m) | Size (mm?) Type

EMS500-0R7G/1R5P-1B/2B/3B 1.5

EMS500-1R5G/2R2P-1B/2B/3B 2.5

M3.5 1.2-15

EM500-2R2G/3R0P-1B/2B/3B 4

EMS500-4R0G/5R5P-3B

EMS500-5R5G/7R5P-3B

EM500-7R5G/9R0OP-3B ME o ]13-20 0

EM500-011G/015P-3B

EM500-015G/018P-3B M5 3.0-4.0 10 750 V cable

EMS500-018G/022P-3B

EM500-022G/030P-3/3B 16

M6 4.0-5.0

EM500-030G/037P-3/3B ”

EM500-037G/045P-3/3B M8 9.0-10.0

EM500-045G/055P-3/3B ' ) 35

EM500-055G/075P-3/3B

EM500-075G/905P-3/3B MI0 17.0-22.0 60
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EMS500-090G/110P-3

EMS500-110G/132P-3 %0
EM500-132G/160P-3

EM500-160G/185P-3 120
EM500-185G/200P-3 Mi12  |31.0-39.0 130
EM500-200G/220P-3

EM500-220G/250P-3 PO
EM500-250G/280P-3 2*M10 [17.0-22.0
EM500-280G/315P-3

EM500-315G/355P-3 2*150
EMS500-355G/400P-3 2*M12 [31.0-39.0
EMS500-400G/450P-3 2*180
EM500-450G/500P-3

EMS500-500G/560P-3 2*M16 [45.0-55.0 2%270
EMS500-560G/630P-3

Note: 1. Take the voltage drop into consideration for selecting cable. Generally speaking,
the voltage drop value calculated by the following formula shall be less than 5V.
Voltage drop = Ji *Cable Resistivity (/KM) * Cable Length (m) * Rated Current

(A) *1073
2. If power cable is laid in a plastic duct, it shall be one grade higher.

3. Cable shall be connected to round wiring terminals of applicable cable and
terminal screw.

4. The size of grounding cable should be the same as the power cable if the selected

power cable is less than 16 mm?, or not less than 1/2 of the power cable if the

selected power cable is greater than 16 mm?. Anyway, at least 16 mm?is a must.

3.2.8 Grounding Cable

o Ground terminal = must be grounded.

[ The third type grounding method specially (grounding resistance less than
10 Q) must be adopted.

] Never share the grounding cable with welder or power device.
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Please select the grounding wire of the specifications as stipulated in the
Technical Standards of Electrical Equipment and keep it as short as possible
when connecting to the ground point.

Do not allow the grounding cable to form a circuit when two or more
inverters are used. Correct and incorrect grounding methods are shown in

Figure 3—-11.

X

Inverter

S

Inverter

S

Inverter

~

Inverter

S

Inverter

L —

S

Inverter

\”—— @

Figure 3-11 Connection Methods of Grounding Cable

3.2.9 Braking Resistor and Braking Unit Wiring

See Chapter 11 for type selection and wiring methods of braking resistor and braking

unit.

3.3 Wiring Control Circuit Terminals

3.3.1Control Circuit Terminals

Control circuit terminals are located at the bottom front of terminal block and PCB

and comprise:

Analog input terminals: All, AI2 and AI3

Numeric input terminals: X1, X2, X3, X4, X5, X6 and X7

Numeric output terminals: Y1 and Y2

Relay output terminals: R1: EA-EB-EC, R2: RA-RB-RC

Analog output terminals: M1 and M2

Auxiliary power supply terminals: PLC, +24V, COM, +10V and GND
RS485 communication interface: A+ and A-

CANSinee interface: CANH and CANL (optional)

Ground terminal: PE
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See Figure 3—12 for control circuit terminal block.

ml’ M] M2 AIZ A13485 CAN
[T o [ 1] [1] (1] [on] [on]

SZH 53 S4 SSSIH SGH

PE | X1 | X2 | X3 | X4 | X5 X6 | X7 | AT1 | AIZ| A13| 10V

1:.CANH
2:CANL

1:CANH| PKEY1

2:CANL | A

4:A- S:A+

sAs | GKEY2

8:GND |[PKEY3 |5y | EB | EC
8:GND

lClClCIClICICICICICIClS,

CICIS)

s I s s s Y e s Y s s e s [ s e

Slslelelelelelelelelele] DRI

s I o s

©OS

RJ45-]3

8 1

24\"| PLC | COM | Y1 | Y2 | COM | (}NI)| M1 | M2 | GND

A+

A= RS485/CAN

KeyBoard/

7 RA | RB | RC
RS485/CAN

Figure 3-12 Control Circuit Terminal Block

Note: 1. Jump wires J9 and J10 of the terminal block are equipped by the

manufacturer. No user is allowed to change them, or else inverter may not work

normally. 2. S2 is VOID. M1 is analogy output ONLY for DC 0~10V.

3.3.2Function and Wiring of Control Circuit Terminals

See Table 3-5 for functions of control circuit terminals.

Table 3-5 Control Circuit Terminal Functions

Mode Terminal No. Terminal Terminal Function
+10V P Offersa +10V ly, i t
{0V-GND ower ers a power supply, maximum outpu
Supply current: 20mA.
Offers +24V power supply, generally used as a
124V Power working power supply for nume‘ric input or
24V-COM output terminal, or external device power
- Supply
Auxiliary Power supply.
Supply Maximum output current: 200mA.
As factory default, it is connected to 24 V
power supply.
Common . .. . .
. . When driving numeric input terminal with an
PLC Multi-function . .
. external power supply, disconnect it from 24V
Input Terminal . :
terminal and connect it to external power
supply.
Analog Input AIl-GND Analog Input Input voltage range: DC 0 - 10 V
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Terminal 1 Input impedance: 1IMQ
Input range: DC 0 - 10 V/0 - 20 mA; select the
voltage/current mode by switch S4 on the
Analog Input  |terminal block
AI2-GND .
Terminal 2
Input impedance: Voltage mode 1 MQ, current
mode 250 Q
Input range: DC 0 — 10 V/0 — 20 mA; select
voltage/current mode by switch S5 on the
Analog Input  |terminal block.
AI3-GND )
Terminal 3
Input impedance: Voltage mode 1 MQ, current
mode 250 Q
Multi-function
X1-COM Input Terminal
1
Multi-function
X2-COM Input Terminal
2
Multi-function . . . Lo
. Optocoupler isolation, compatible with bipolar
X3-COM Input Terminal |
3 input of NPN and PNP.
Multi-functi
uitune .1on Input impedance: 4.5 kQ
X4-COM Input Terminal
. Input voltage range: 9 —30 V
Numeric Input 4
Multi-function
X5-COM Input Terminal
5
Multi-function
X6-COM Input Terminal
6
In addition to being used as multi-function
. input terminal, it can be used as high speed
High Speed . K . .
pulse input terminal as well with maximum
X7-COM Pulse Input
. response frequency of 100 kHz.
Terminal

Input voltage: 12 —48 V
Input impedance: 1 kQ
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Analog Output .
M1-GND . Output range: DC 0 - 10 V. S2 is VOID.
Terminal 1
Analog Output
M2-GND Analog Output |Output range: DC 0 - 10 V/0 - 20 mA; selected
Terminal 2 by switch S3 on the terminal block.
Optocoupler isolation, OC output
OC Output .
Y1-COM . Maximum output voltage: DC 48V
Terminal
Output current: 50 mA
Multi-Function Optocoupler isolation, OC output
Output . Maximum output voltage: DC48V
High Speed .
Maximum output current: 50 mA
Y2-COM Pulse Output . .
. For high speed pulse output, maximum output
Terminal
frequency 100 kHz
Output impedance <5 kQ
R1:EA-EB-EC EA-EC: NO
R1: EA-EB-EC  [Relay Output |EB-EC: NC
Relay Output .
R2:RA-RB-RC Terminal RA-RC: NO
R2: RA-RB-RC RB-RC: NC
A+ RS-485 RS485 communication input (+)
Communication
A- Interface RS485 communication input (-)
Communication | cANH CANSinee CAN communication input (+)
Communication
CANL Interface CAN communication input (-)
‘ Shielded . .
Shield PE For shielded ground of terminal cable
Ground

3.3.3Analog Input Terminal Wiring
3.3.3.1Wiring Terminals AlIl, AI2 and AI3 Through Analog Voltage Signal:

When selecting the analog voltage signal input for terminals AI2 and AlI3, configure

the voltage mode through switches S4 and S5 of the terminal block (see Figure 3—13).
AI2 AI3
S4 E S5 E

Figure 3-13 Configuring Voltage Modes with S4 and S5
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When analog voltage input signal is powered by external power supply, terminals

All, AI2 and AI3 are wired as Figure 3-14-a.
When analog voltage input signal is generated by potentiometer, terminals AIl, AI2

and AI3 are wired as Figure 3-14-b.

Inverter Inverter

AT1/AT2/AI3 10v
0~10vpe AI1/AI2/AI3
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, GND o
et e PE
Shield Cable
(a) (b)

Figure 3-14 Wiring of Terminals All, AI2 and AI3

3.3.3.2 Wiring Terminals AI2 and AI3 (Input Analog Current Signal):

When selecting analog current signal input on terminals AI2 and AI3, configure
current mode through switches S4 and S5 of the terminal block. See Figure 3—15 for

detail.

Figure 3-15 Configuring Current Modes with S4 and S5

3.3.4 Wiring of Terminals AI2 and AI3 (as shown in Figure 3-15)

Inverter

Near-End Grounding
of Shield Cable

Figure 3-16 Wiring of Terminals AI2 and AI3

3.3.5Wiring of Multi-function Input Terminal

Multi-function input terminals of EM500 inverter adopt full bridge rectifier. PLC
terminal is a common terminal for X1-X7. The current passing through PLC terminal can
be either forward (NPN Mode) or reverse (PNP Mode), so that it is flexible to connect
terminals X1 - X7 to external devices. Typical wiring methods are shown in the
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following:

A. NPN mode with internal power supply
(+24Vdc)

B. PNP mode with external power supply
(+24Vdc)

Figure 3-17 Wiring of Multi-function Input Terminals

Note: Wiring of relay output terminal of the short-circuiting bar between 24V power

supply and PLC terminal must be removed, before using an external power supply.

Absorption circuit of surge voltage should be installed to drive the inductive load
(for example relay and contactor), for example RC absorption circuit (please note that the
leakage current should be less than the holding current of the contactor or relay under
control), VDR and fly-wheel diode (for DC electromagnetic circuit, please pay attention
to the polarity at installation). Components of absorption circuit should be installed near

two sides of relay or contactor coil.
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3.3.6Wiring of Multi-function Output Terminal
Y1 and Y2 can be powered by internal 24V power supply or external power supply
(see Figure 3—17).

a: internal power supply b: external power supply

Figure 3-18 Wiring of Multi-function Output Terminal

@ 1. An antiparallel diode must be added, in order to use an internal power supply
I (see Figure 3-18-a).

3.3.7Analog Output Terminal Wiring

External analog board of analog output terminals M2 may indicate multiple physical
quantities. Select (0 - 20 mA) or (0 - 10 V) by DIP switch; M2 corresponds to S3. M1 is
analogy output ONLY for DC 0~10V. Wiring of DIP switch and terminal is as follows:

1
L Switch is invalid ,M1 for

] analog voltage output
592 [ ] g ge outp

Ll

i M2 for analog voltage
L output

] M2 for analog current
3 | iy ¢

Ll output

3.3.8 Wiring of 485 Communication Terminal
Communication terminals A+ and A- are RS485 communication interfaces of
inverter. Realize networking control of host controller (PLC or PLC controller) and
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inverter by connecting to host controller for communication. RS485, RS485/RS232
converter and EM500 inverter are wired as shown in Figures 3-18, 3-19 and 3-20.
@  RS485 terminal of single inverter directly connects to host controller for

communication:

Inverter A+ +

Host controller
RS485
Communication

OFF E|
GND Interface

Figure 3-19 Wiring of Single Inverter Communication Interface
®  RS485 terminals of multiple inverters connect to host controller for

communication:

Host Controller
RS485
Communication
Interface

EM600 S1 EM600 S1 EM600 S1

Figure 3-20 Wiring of Communication Interfaces of Multiple Inverters

®  Connect to host controller for communication through RS485/RS232 converter

O Host Computer|

RS485/RS232 m RS232
O Communicatio|

Converter
n Interface

Figure 3-21 Wiring of Communication Interface
3.3.9 Wiring of CANSinee Communication interface
The terminal board RJ45 interface CANH, CANL is the frequency changer

CANSinee main line connection, through the connection with on host machine
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communication, achieve PC (PC or PLC controller) and the inverter network control.
More than one inverter is connected, multi-machine communication can be achieved
between. PC and EMS500 series inverter connected as shown in Figure 3 22, Figure 3 23
shows.

Single inverter CANSinee bus directly connected with the host computer

Communication:

EM500 CANH

CANL
ONE GND
S6

CANL CAN
IR
ND

Figure 3 22 single inverter CANSinee communication wiring

Multiple inverter CANSinee bus connection with the host computer Communication:

AL
CANJE 1% 11

CANH CANL GND
O o—0

OFF E OFF E

EM500  S6 EM500 S6 EM500

Figure 3 23 CANSinee communication wiring of several inverters

‘ 2
I 1. Multiple inverter CANSinee communication using terminal board RJ45

interface connection, the connection should pay attention to RJ45 interface input and
output sequence should be consistent, in accordance with the "No. 1 machine port 2--2

machine port 1-2-2 machine port 2 - 3 port 1 ".
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3.3.10 Control Circuit Cable and Screw Size

The length of cable for transmitting control signal should be limited to 50 m
and its distance from power cable should be greater than 30 cm, in order to
reduce interference and attenuation of control signal. Please use shielded
twisted-pair cable when analog signal is input externally.

It’s recommended to use 0.5 - 1 mm? cable as the control circuit cable.
Terminal block of EM500 inverter shall be through control circuit connection
terminal. Please use a cross screwdriver PHO for installation with tightening

torque of 0.5 N.m.

3.3.11Attentions for Control Circuit Wiring

Separate control circuit cable from other cable.

Separate cable of control circuit terminals EA, EB, EC, Y1 and Y2 from the
cable of other control circuit terminals.

To prevent malfunctions caused by interference, use shielded twisted-pair
cable for control circuit, with the wiring distance being less than 50m.
Wrap exposed shield net with insulating tape to prevent the shield net from
contacting other signal cable and housing of device.

It’s not allowed to contact various ports or components without ESD

measures.

3.3.12Standard Wiring of Control Circuit

Standard wiring of control circuit of EM500 inverter is shown in Figure 3-22.
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Braking Resistor

3-Phase [} [
Power 1

]
Supply /!/ !

Grounding

|
+
t- —— Grounding
24V Output

Keypad Interface
200mA

Function Extension Card

Interface

Multi-Function | D2 _
Input Terminal

Relay Output Contact
Above DC30V 10mA: below 3A
Above AC250V 10mA: below 3A

+10V/20mA

1kO-5kO
Frequency
Setting
Potentiometer

0-10V/0-20mA
|
0-10V/0-20mAI

Multi-Function
J OC Output

0V~24V/0mA~50mA

Communication [
Interface

Multi-Function
Analog Voltage

Grounding Output

Mt MZ AIZ AIZ MSCAN
SZE SZE SAE SSH S1E SSH

M1 is analogy output ONLY for DC 0~10V.
Figure 3-24 Standard Wiring of Control Circuit
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3.4 Extending Keypad Wire

1) External keypad interface adopts RJ45 interface and the extending wire is common
network cable (connection plug executes standard EIA/TTA568B).
2) See Figure 3-22 for wiring of keypad extension line.
This wiring mode will facilitate your installation and debugging greatly.
It’s not recommended that keypad extension line be longer than 30m.
If cable above cat5 is used and electromagnetic environment is good, the

extension line can be up to 50 m.

o /9

— P

Figure 3-25 Wiring of Keypad Extension Line

3.5 Wiring Verification

Verify the following items after wiring:
Whether wiring is incorrect.
Whether there are screws, connector plugs or wire fragments inside inverter.

Whether screws are loosened.

Whether bare wire on one terminal connects to other terminals.
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4. Keypad Operation

4.1 Keypad Function
4.1.1Structure of LED Keypad
Control panels of EM500 can be classified into two categories: LED keypad and
LCD keypad.
LED keypad comprises a 5-bit LED display, 6 operation buttons, 1 digital
potentiometer and 8 status and unit indicators.
A user can operate inverter by keypad for parameter setting, status monitoring,
start/stop operation, etc. Appearance and function zone of keypad are as shown in Figure

4-1.

A
0

i
!

i
1. 1

Figure 4-1 LED Keypad
4.1.2Functions of Buttons and Indicators of LED Keypad

Functions of buttons and indicators of LED keypad are shown in Table 4—1.
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Table 4-1 Functions of Buttons and Indicators of LED Keypad

Button/Indicator |Name Function
Right Shift Self:ct the grloup number and the function code
Switch monitoring parameters
Back to previous menu.
Escape Escape from editing present parameter by entering

menu mode from monitoring mode.

Multi-Functional

For non-function, JOG forward, JOG reverse,

forward/reverse switch, top-speed stop, coast to stop

Programmable ) ) )
Button options and cursor left shift, select any of it through
function code F12.00.
ENTER Enter the next menu.
-— Enter Confirm and save parameter modification and enter
the next parameter.
RUN & S Run Press this button to start inverter if keypad control is
I valid.
® Press this button to stop inverter if keypad control is
STOP Stop/Reset . .
I@ﬁ P active. In fault status, back to parameter setting
status.
Select group number, the function code or parameter
o value.
Dlglta! Clockwise rotating increase the numeric input data.
potentiometer . . .
Counter clockwise rotation decrease the numeric
input data.
Press OK is the same as ENTER
LED Display function setting, running monitoring, fault

monitoring code and parameter.

60




EMS500 Open-Loop Vector Control Inverter User Manual

Hz
[ ]

Frequency
Indicator

On when present parameter is frequency.

Current Indicator

On when present parameter is current.

Voltage Indicator

On when present parameter is voltage.

On when present parameter is percentage.

o illo: 0 e <[ >

Percentage
Indicator
Forward/Reverse |On at frequency is negative.
Indicator On at running is reversed
. On when F00.02 is set to keypad control,
Communication

Control Indicator

Off when F00.02 is set to terminal control
Flickers when F00.02 is set to communication control

Status Indicator

On when inverter is running
Flickers when stopping, off after stop.

Fault Indicator

On when inverter is in fault state.

4.2 LED Keypad Operation Mode

4 menu levels of LED keypad: Monitoring (level 0), menu mode selection (level 1),

function code selection (level 2) and parameter value (level 3). In the following parts,

menu levels are represented by figures.

3 parameter display modes: All menu mode (--A--) displays all function codes;

user-defined mode (--U--), only displays function parameters selected by user through

F11 group; non-factory defaults (--C--), only displays those function codes that are

different from factory setting.

When keypad is powered, default display is the first monitoring parameter of level 0;
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press [EX| to enter menu level 1, from which using digital potentiometer to select a

menu mode. The operation procedure for menu mode selection is shown in Figure 4-2.

Figure 4-2 Operation Procedure of Menu Mode Selection

4.2.1All menu mode (--A--)

Press B8 under the all menu mode to enter the second level menu to select any
function code. Press |5 again to enter the third level menu to review or modify
function parameters. Except some special function parameters, those function parameters
needed by users can be modified.

Under the all menu mode, the whole operation procedure from power-on and

initialization to value change of F03.28 to 5.28 is shown in Figure 4-3.
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B - GEED

?

ﬂashmgdigtt | %ﬂ! digit
= B! E

| flashing dt,h ( flashing digit

| B e

Fnaeai%

flashing digit

Figure 4-3 Operation Procedure from Power-on to Setting F03.28=5.28
Under all menu modes, press P& to save parameter change after having changed
the parameter. The difference is that after having saved the parameter: it enters the next
function code under all menu modes; it enters the next user-defined function code (as per
the sequence in F11.00 - F11.31) under user-defined mode; it enters the next non-factory

function code under non-factory defaults mode.
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Press [E3 [to cancel parameter change under the third level menu; if the function
code is changed to a value as it was, it will exit the third level menu and get back to the
second level menu; before completing the change, press B to cancel the change with
original parameter value displayed, and press [E5| again to exit the third level menu and

return to the second level menu. See Figure 4-4 for details.

EO00 | e SDDEI

flashing digit . f flashing digit

>> s

flashing digh fhashang .1|;l ‘
lhuunu cat -’ fhshing dat

Figure 4-4 Procedure of Canceling Parameter Change by Pressing ESC
4.2.2User-Defined Mode (--U--)

When entering function code group F11 from the all menu mode, the third level
menu still displays function codes, which can be set as you please. The default display is
U00.00 for the first time to enter F11.00, which means that the default function code of
F11.00 is F00.00; at this time, the lowest cursor bit flickers and user may set any function
parameter as in selecting a function code in the second level menu; press |B5 to save
setting; when entering the user-defined mode, only corresponding function parameters
will be shown.

For instance, we set F11.00 as U00.07 and set F11.01 as U00.09, i.e., F11.00 and
F11.01 are respectively defined as F00.07 and F00.09. The letters U and F are used for
distinguishing. U means that the function parameter is user defined. See Figure 4-5 for

details.
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flashing digit flashing digit

Figure 4-5 Example of User-Defined Mode Setting

Press |55 under the user-defined mode to enter the second level menu, which
only displays 32 user-defined codes of F11. Select codes among these 32 function codes
according to user needs; for those functions codes that need to be changed or viewed
frequently, user may complete settings by entering F11 group under the all menu mode.

After the codes are defined in F11, we select and enter the user-defined mode again
and we can see that the first function code is F00.07 defined by F11.00 and the second
function code is F00.09 defined by F11.01 until F11.31. There are 32 function codes.
Only 32 function parameters can be displayed by entering this mode. Changing the
function parameters under the third level menu has the same effect as that under the all

menu mode with the same methods. See Figure 4-6 for detail.
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Figure 4-6 Changing Function Code under User-Defined Mode

Rotate digital potentiometer in the second level menu under the user-defined mode
to switch to the parameters set by previous or next user, because user can not add or
remove any function parameter of the second level menu. Switch sequence: from the
function parameter defined by F11.00 to the function parameter defined by F11.31.

Press [ in the second level menu and cursor will not shift. After entering the
third level menu by pressing@ , the lowest position of cursor will flash if current status
of corresponding function code is permitted for change. The method of changing
parameters is the same as that in the third level menu under all menu modes; after
changing, press B2 to save the change and enter the next user-defined parameter.
Changing the parameter in the third level menu under different menu modes has the same
effect.

4.2.3Non-factory defaults (--C--)

Press |F55 under this mode to enter the second level menu, which displays the first
parameter that starts from F00.00 and differs from the default setting of inverter. No
shifting works by pressing E under this mode; no function group or function
parameter may be changed arbitrarily by rotating digital potentiometer but one
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previous/next non-factory default of the function code will be displayed accordingly. The
lowest position of cursor will flash if current function code is permitted for change. The
method of changing parameters is the same as that in the third level menu under all menu
mode; after changing, press [@ to save the change and enter the next non-factory
default parameter.

For instance, if we set F00.03 as 1 and set F00.07 as 40.00 under the all menu mode,
which are not factory defaults, then when entering the non-factory defaults mode, the first
displayed value is F00.03; clockwise rotate digital potentiometer to switch to F00.07 and

counter clockwise rotate digital potentiometer to back to F00.03. The following figure

=L
I

will be shown:

|

flastamg digit m 4 flashing chigit
= Ve ; /aa o~
Ll L e | | W
fashing digit fashing digit

Figure 4-7 Changing Function Parameters under Non-Factory Defaults Mode

4.3 Fault Monitoring

When inverter is in fault state, press | E, directly to switch among present fault
type, fault output frequency, fault output current, fault output voltage, fault control mode
and fault working time.
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4.4 Operation Monitoring

There are two kinds of monitoring:

If set F12.32 as 0 it’s monitoring mode 0. When the menu displayed is the level 0
monitoring menu, press & to switch the sequence of 8 monitoring parameters of each
function code as per F12.04 - F12.08. If any bit of a function code is set as 1 and
confirmed active, user may, through the button, display the value of corresponding
monitoring parameter after returning to the monitoring menu; otherwise, if the bit is set as
0, the value of corresponding monitoring parameter will not be displayed.

If set F12.32 as 1 it’s monitoring mode 1. When the menu displayed is the level 0
monitoring menu, press B2 to switch the sequence monitoring parameters of each

function code as per F12.33 - F12.37.

4.5 Parameter Copy

Keypad can upload and download parameters, facilitating users for parameter setting
in using inverters of the same function parameters. When setting the function code
F12.03 as 1 and pressing |55 for confirmation, relevant parameters of inverter are
uploaded to keypad with keypad displaying “UP” during uploading; after uploading, the
function code will change to 0 automatically. Afterwards, the keypad can be inserted to
other inverters that need the same parameters; set the function code F12.03 as 2 for
downloading the parameters saved in keypad to inverter, with keypad displaying “DN”
during downloading. After downloading, the function code will change to 0
automatically.

Special attentions are required for the following:

1. To download parameters from keypad, user must upload parameters at first. Those
parameters in keypad without uploading are unknown; downloading such parameters may
disorder the parameters in inverter and as a result, inverter may break down. Therefore,
download parameters without parameter uploading would prompt “No DN”, which
indicates that parameters are not downloaded successfully; press B to exit, and

upload and then download these parameters again.
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2. If inverters adopt different CPUA software versions, keypad prompts “go on” at the
time of downloading parameters. Now, user needs to know whether the parameters are
available for downloading at these two different versions. If available, user may press
[EEE for forced execution; if not, press [EX to cancel current operation. The
uploading and downloading to/from two incompatible inverters may easily cause
inverters to fail for operation. Be careful!

3. To use the function, user shall be aware that neither uploading nor downloading
involves parameters of motor parameter group and after downloading, user needs to set

those parameters before use.

4.6 Function of M.K.

There are multiple action modes after pressing[fZ |. The default action is jog
forward. When the function code (F12.00) changes the function of the button will change

accordingly.

4.7 Run/Stop

sToP]

Press after setting parameters and inverter can run normally; press |E== to

stop inverter. By changing the function code F12.00 as 5, [ will be defined as coast to
stop and inverter will stop running.

When the function code F01.34 is set as “autotuning” mode, it’s required to press
to make inverter enter the parameter autotuning status; “TUNE” will be shown
during parameter autotuning; after completing autotuning, it will be back to the original
display and the function code F01.34 will change to 0 automatically.

Motor may rotate when inverter is under rotation parameter autotuning. In case of

emergency, press to cancel the autotuning.
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5. Trial Operation

5.1 Trial Operation Procedure

Follow the steps in table 5—1 for trial operation of EM500 inverter.

Table 5-1 Steps of Trial Operation

Step Description
. Check the power of inverter and install inverter as per requirements
Installation .
in Chapter 2.
Inverter Wiring Wiring as per the requirements in Chapter 3.

Check before Power-on

Verify that input power is connected correctly and the input power
supply circuit is already connected to the circuit breaker; inverter is
grounded; the power line is connected to inverter power supply
input terminals R, S and T; motor is properly connected to output
terminals U, V or W of inverter; the braking resistor is connected
between + and PB; the control circuit is properly connected and all
limit switches and brake control terminals are connected.

Power-on Check

Check whether there is abnormal sound, foreign odor, fume or the
like condition of inverter.

Check whether power indicator is on and whether operation panel
displays normally or there is no fault alarm.

In case of abnormality, please cut the power and check it as per
Chapter 9.

Parameter Setting

Setting of macros (if any).

Correctly Input Motor
Nameplate Parameter

Please input the nameplate parameters of motor driven by inverter
and check the input carefully, or else serious problems may occur
during running.

Set the parameters of motor 1 in FO1 group.

When two motors are used in parallel, then motor rated
power (or rated current) will be sum of that of these two
motors.

To switch between two motors, user needs to set motor 2
parameters of F14 group

Protection Parameter
Setting of Motor and

Properly set inverter and motor limit parameters and protection
parameters, mainly including maximum frequency, upper limit
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Inverter

frequency and fault output.
For hoisting equipment, the following protection settings shall be
invalid: Current limit protection and overvoltage stall protection.

Motor Parameter

Autotuning

Before running for the first time, please conduct motor parameter
autotuning, in order to obtain the correct electrical parameters of the
controlled motor.

If motor load cannot be removed, select motor stationary
autotuning (FO1.34=1/11); afterwards, press of keypad first
and then press

If motor is still running, do not conduct motor parameter autotuning
operation.

Operation
Control
Parameter
Setting

General
Parameter

Correctly set rotational direction, forward/reverse control,
acceleration/deceleration time, driving mode, start/stop mode,
speed torque control mode and other parameters according to the
working conditions of the driving system.

V/E
Control

Set function parameters including the V/F curve, stator voltage
drop compensation and slip compensation, according to the load
demands.

Vector
Control

Set regulator parameters according to the load.

Idling Trial Operation

Check

When motor is idling, start inverter at a low speed or allow it for jog
running, and check and confirm the running status of driving
system:

Motor: Motor runs stably and rotates normally and correctly; the
acceleration/deceleration process is normal, free of abnormal
vibration, noise and foreign odor.

Inverter: Operation panel displays data normally, fan rotates
normally and relay acts normally, free from vibration and foreign
odor.

In case of abnormal condition, immediately stop it and cut the
power for checking.

On-Load Trial
Operation Check

Conduct on-load trial operation check only after inverter has
passed no-load operation check satisfactorily, .
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In case of ramp-to-stop, please confirm braking unit and
braking resistor have been properly connected.

Check whether inverter runs normally and whether braking
mechanism acts normally by switching forward and reverse
operations with keypad.

Observe whether inverter outputs corresponding frequency level by
level through master controller’s sending of speed signal of all
speed levels.

Independent braking unit. Please observe whether the braking unit
indicator is on.

Basic Operation

Inverter can start, run, stop, run forward and reverse, and perform
other basic operations. In case of any abnormality, please check
whether input and start/stop function codes are correctly set.

Nor
mal (Per
Op |for
erat |ma
ion |nce
Sett
ing

S Curve . o .
. |Often used for occasions of high-inertia drive system and occasions
Acceleration . . . .
. |sensitive to acceleration to reduce mechanic shock and avoid
/Deceleratio o
system vibration.
n
. Input DC current to motor before start or stop, in order to generate
DC Braking ) ) )
braking torque and thus rapidly stop the rotating motor.
Special With multiple multi-function input and output ports, EM500 can
Terminal offer various kinds of application solution when in use with external
Control controller.

i

1. It’s strongly recommended to execute the trial operation with keypad under
terminal or communication control application.
2. Inverter can be used normally only after it has passed the idle trial operation and the

full-load trial operation.

5.2 Attentions for Trial Operation

5.2.1 Turn on the Power Switch

Before turning on the power switch, please confirm the following items:

®  Correct power voltage: 3-phase AC380 - 415V or 3-phase/single-phase
AC220-230V, 50Hz
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Input power cable is connected to inverter’s input terminals R, S and T.
Inverter’s output terminals U, V and W are connected to motor’s input
terminals.

Control circuit terminals are correctly connected to the control devices and
terminals are disconnected.

The load motor is idle.

Turn on the power switch when the settings above are correct.

@O are output ends of inverter’s DC bus voltage; @ represents the
protective grounding terminal and PB represents cable end of braking resistor.
Damages of inverter caused by incorrect wiring of them are not covered in the

warranty.

5.2.2Confirm the Power-on Status

If inverter works normally after power-on, keypad will display inverter’s present
status code and parameters. In case of other abnormal display phenomena, see Chapter 9

Troubleshooting.
@®  Running status observation:
1. Check whether load runs at a correct direction.
2. Atlow-speed running, increase the set frequency only when load machine
stabilizes.
3. Change input frequency or rotational speed and observe whether motor has

any vibration or noise.

4.

During operation, observe the parameters of monitoring code F18.06 and

confirm whether inverter output current is normal.
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6. Function Code Table

6.1 Parameter Description

EMS500 inverter has 24 groups of function codes as shown in Table 61, each group
having multiple function codes. F18 is a monitoring parameter group and used for
viewing inverter status; F19 is a fault record group and used for viewing three latest faults;
other groups are parameter setting groups and used for setting different functions.

Table 6—1 Introduction of Parameters

F00 |Basic Function Parameter Group F01 |Motor 1 Parameter

F02 |Input Terminal Function Group F03 |Output Terminal Function Group
F04 |[Start/Stop Control Parameter Group F05 |V/F Control Parameter Group
F06 |Vector Control Parameter Group F07 |Protection Function Setting Group
F08 |Preset Speed and Simple PLC F09 |PID Function Group

F10 |Communication Function Group F11 |User-Defined Parameter Group
F12 |Keypad and Display Function Group  |F13 |Torque Control Parameter Group
F14 |Motor 2 Parameter Group F15 |Auxiliary Function Group

F16 |Customized Function Group F17 |Virtual I/O Function Group

F18 |Monitoring Parameter Group F19 |Fault Record Group

F25 |Application of water supply basic groups |F26 |Application of water supply advanced group

F27 |Winding Applications Parameter Group |F28 |Air compressor Applications Parameter Group

% Note: If some parameters of EM500 are not used, 0 is returned after read; if user
retains some options of some parameters, these options can be set, but may result in

abnormal running of inverter. Please prevent incorrect operation of these parameters.

The table below describes all items of the function code table:

No. F00.00 - F99.99: Numbering of function codes

Complete names of function codes. “Not Used” means that this function code

Function ) . . . .
will be retained temporarily, without actual meaning.
Brief Parameter Description.
Range The value of the whole function code represents present

Overall . .
parameter selection or meaning.
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szl ik Repre.:sents some options or present meaning of present
function code.
. . .. |Each binary digit represents some options or present meaning
Slaydick of present function codes
Metric unit of function codes. Their units and abbreviations are as follows:
Hz Hertz kW Kilowatt [us Microsecon
d
kHz Kilohertz |kWh Kilowatt-h |ms Millisecon
our* d
% Percentage (M[1h Megawatt |s Second
. * hour
Unit oo - -
A% Volt mQ Milliohm |min Minute
A Ampere mH Millihenry |h Hour
rpm Revolution |'C Degree m Meter
s per Celsius
minute
* %: Its benchmarks are different depending upon different physical quantity;
kWh: kilowatt-hour.
Factory defaults of function codes or reset to the defaults (F12.14=1).
In figures (for For various power segments, present values of the function
example 50.00) |codes are the default values.
Default For different power segments, the function codes have
Model .
different defaults.
XXX For different power segments or batches, the function
codes have different defaults.
Property change of function codes (whether change is permitted and
conditions for change)
Can be changed while inverter is running; present function
(] .
code can be changed regardless of the status of inverter.
Type S - - -
o Cannot be changed while inverter is running; present function
code can be changed except the running status.
5 Read only: the property of present function code can not be
changed under any status.

6.2 Function Parameter Table

No. Function | Range |Unit | Default rI‘ype

F00 Basic Function Parameter Group
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F00.00 |Not Used
F00.01 Drive Control Mode |0: V/F control (VVF)
) of Motor 1 1: Sensorless Vector Control (SVC)
0: Keypad Control (LOC/REM indicator
on)
F00.02 Command Source |1: Terminal Control (LOC/REM

Options

indicator off)
2: Communication Control (LOC/REM
indicator flickers)

F00.03

Terminal Control
Mode Options

0: Terminal RUN for running,
Forward/Reverse (F/R)

1: Terminal RUN for forward, F/R
reverse

2: Terminal RUN for forward, Xi stop,
F/R reverse

3: Terminal RUN for running, Xi stop
Forward/Reverse (F/R)

F00.04

Main Frequency
Source A Options

0: Numeric Frequency Setting F00.07
1: ATl

2: AI2

3: AI3

4: Al4 (Expansion Card)

5: High-Frequency Pulse Input (X7)
6: Main Frequency Communication
Percentage Setting

7: Main Frequency Communication
Direct Setting

8:digital Potentiometer

F00.05

Auxiliary Frequency
Source B Options

0: Numeric Frequency Setting F00.07
1: ATl

2: AI2

3: AI3

4: Al4 (Expansion Card)

5: High-Frequency Pulse Input (X7)

6: Auxiliary Frequency Communication
Setting

7: Auxiliary Frequency Communication
Direct Setting

8: digital Potentiometer

9: Not Used
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10: Process PID
11: Simple PLC

Frequency Source

0: Main Frequency Source A

1: Auxiliary Frequency Source B

2: Main and Auxiliary Arithmetic
Results

3: Switching between Main Frequency
Source A and Auxiliary Frequency
Source B

4: Switching between Main Frequency

F00.06 Options Source A and Main & Auxiliary 0
Arithmetic Results
5: Switching between Auxiliary
Frequency Source B and Main &
Auxiliary Arithmetic Results
6: Auxiliary Frequency Source B+
Feedforward arithmetic ( Winding
application )
F00.07 g;‘t‘if;‘c Frequency |4 00 Hz - Maximum Frequency F00.16 |Hz |50.00
0: Main Frequency Source A + Auxiliary
Frequency Source B
1: Main Frequency Source A - Auxiliary
F00.08 Main and Auxiliary |Frequency Source B 0
) Arithmetic 2: The Bigger of Main A and Auxiliary
B
3: The Smaller of Main A and Auxiliary
B
Reference Option for|
F00.09 Auxiliary Frequency |0: Relative to Maximum Frequency 0
Source B at Main and| 1: Relative to Main Frequency Source A
Auxiliary Arithmetic
F00.10 |Main Frequency 4 5 309 % [100.0
Source Gain
Foo.11 |Auxiliary Frequencyl, 5 500 % [100.0
Source Gain
Synthetic Gain of
F00.12 {Main and Auxiliary |0.0 - 300.0 % |100.0
Frequency
F00.13 |Analog Adjustment |0: Synthetic Frequency of Main and 0
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of Synthetic
Frequency

Auxiliary Channels

1: AI1 * Synthetic Frequency of Main
and Auxiliary Channels

2: AI2 * Synthetic Frequency of Main
and Auxiliary Channels

3: AI3 * Synthetic Frequency of Main
and Auxiliary Channels

4: Al4 * Synthetic Frequency of Main
and Auxiliary Channels

5: High-Frequency Pulse (PULSE) *
Synthetic Frequency of Main and
Auxiliary Channels

0.00 - 650.00 (F15.13=0)

F00.14 [Acceleration Time 1 0.0 - 6500.0 (F15.13=1) s 15.00
0 - 65000 (F15.13=2)
0.00 - 650.00 (F15.13=0)
F00.15 |Deceleration Time 1 0.0 - 6500.0 (F15.13=1) s 15.00
0 - 65000 (F15.13=2)
F00.16 |Maximum 1.00 - 600.00 Hz {50.00
Frequency
0: Set through F00.18
1: All
2: AlI2
. 3: AI3
Upper Limit : .
F00.17 |Frequency Control & AI.4 (Expansion Card) 0
Options 5: High-Frequency Pulse Input (X7)
P 6: Upper Limit Frequency
Communication Percentage Setting
7: Upper Limit Frequency
Communication Direct Setting
Upper Limit Lower Limit Frequency F00.19 -
F00.18 Frequency Maximum Frequency F00.16 Hz 150.00
F00.19 |Lower Limit 0.00 - Upper Limit Frequency F00.18  |Hz [0.00
Frequency
. L 0: Same
F00.20 |Running Direction I: Opposite 0
0: Permit Forward/Reverse
F00.21 |Reverse Control 1 Prohibit Reverse 0
F00.22 |F/R Deadband Time [0.00 - 650.00 s 0.00
F00.23 |Carrier Frequency 1.0 - 16.0 (inverter rated power 0,75 — |kHz |4.0
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4.00kW) (7.5kW
1.0 - 10.0 (inverter rated power 5.50 - and the
7.50 kW) followin
1.0 - 8.0 (inverter rated power 11.00 — 2.0
45.00 kW)
1.0 - 4.0 (inverter rated power 55.00 —
90.00 kW)
1.0 - 3.0 (inverter rated power 110.00 —
560.00 kW)
Automatic 0: Disabled
F00.24 |Adjustment of 1: Enabled 1 1 O
Carrier Wave 2: Enabled 2
Carrier Frequency |0: Disabled
F00.25 Noise Suppression |1: Enabled 0 ©
F00.26 |Noise Suppression |, 5, Hz |40 o
Tone
F00.27 |MNoise Suppression |, 5, Hz [100 o
Intensity
Motor Parameter 0: Motor 1 Parameter
F00.28 Group Options 1: Motor 2 Parameter 0 ©
F00.29 |User Password 0 - 65535 0 O
F00.30 |Inverter Type ? }C)} 0 O
. 10:0.01Hz
F00.31 [Frequency resolution 1- 0.1Hz
Fo1 Motor 1 Parameter
0: Common Induction Motor
1: Inverter Induction Motor
FO1.00 | Motor Type 2: Permanent Magnet Synchronous 0 ©
Motor
Up To
F01.01 [Motor Rated Power [0.10 - 650.00 kW [Specific |O
Model
Up To
F01.02 |Motor Rated Voltage |50 - 2000 V  |Specific O
Model
0.01 - 600.00 (Motor Rated Power < 75
kW) Up To
F01.03 |Motor Rated Current 0.1 - 6000.0 (Motor Rated Power >75 A iﬁfgﬁc ©

kW)
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Up To
F01.04 ﬁﬁgﬁlﬁffd 0.01 - 600.00 Hz |Specific |O
Model
Up To
F01.05 |Motor Rated Speed |1 - 60000 rpm |Specific |O
Model
.l Up To
Fo1.06 [Motor Winding 0¥ SII))eciﬁc o
Connection I:A
Model
Up To
Fo1,07 [Motor Rated Power 1 6 1 090 Specific [O
Factor
Model
Up To
F01.08 [Motor Efficiency 30.0 - 100.0 %  |Specific |O
Model
. 1 - 60000 (Motor Rated Power < 75kW) Up To
F01.09 Isngstiisﬁgfo‘;f 0.1 - 6000.0 (Motor Rated mQ |Specific [O
Power >75kW) Model
. 1 - 60000 (Motor Rated Power < 75kW) Up To
F01.10 E‘gﬁ;ﬁf‘ﬁg:&f 0.1 - 6000.0 (Motor Rated mQ |Specific [O
Power >75kW) Model
) ; 0.0kl - 600.00 (Motor Rated Power < Up To
Leakage Inductance |75kW) .
FOL.1I of Induction Motor |0.01 - 60.000 (Motor Rated mH Ii]; egl?c ©
Power >75kW) ode
0.1 - 6000.0 (Motor Rated Power < Up To
Mutual Inductance of| 75k W) .
FOLI2 1 duction Motor  [0.01 - 600.00 (Motor Rated mH ;}’egl?c ©
Power >75kW) ode
Idling Excitation 2.501(1\)&-/)600.00 (Motor Rated Power < Up To
F01.13 SAILrtrsrnt of Induction 0.1 - 6000.0 (Motor Rated A Ii][a;:((izlefl'lc O
Power >75kW)
Induction Motor
F01.14 |Field Weakening 10.00 - 100.00 % |87.00 |O
Factor 1
Induction Motor
F01.15 |Field Weakening 10.00 - 100.00 % (80.00 (O
Factor 2
F01.16 |Induction Motor 10.00 - 100.00 % |75.00 |O
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Field Weakening
Factor 3
Induction Motor
F01.17 |Field Weakening 10.00 - 100.00 % (72.00 |O
Factor 4
Induction Motor
FO01.18 |Field Weakening 10.00 - 100.00 % (70.00 [O
Factor 5
. 1 - 60000 (Motor Rated Power < 75kW) Up To
FO1.19 ztat:;iif)‘ztsof\gtor 0.1 - 6000.0 (Motor Rated mQ |Specific [O
yn Power >75kW) Model
0.01 - 600.00
d-Shaft Inductance (Motor Rated Power < 75kW) Up T(?
F01.20 |of Synchronous mH |Specific |O
Motor 0.001 - 60.000 Model
(Motor Rated Power >75kW)
0.01 - 600.00
q-Shaft Inductance "} 0 ated Power < 75kW) Up To
FO01.21 |of Synchronous mH |Specific |O
Motor 0.001 - 60.000 Model
(Motor Rated Power >75kW)
Counter Un To
Electromotive Force |10.0 - 2000.0 (Counter Electromotive p 1o
F01.22 . V  [Specific |O
of Synchronous Force of Rated Rotation Speed)
Model
Motor
Initial Electric Angle
F01.23 |of Synchronous 0.0 - 359.9 (Synchronous motor o
enabled)
Motor
F01.24
- Not Used
F01.33
0: No Autotuning
1: Stationary Autotuning of Induction
Motor
2: Rotational Autotuning of Induction
FO1.34 | ot Parameter iy, o 0 ®
Autotuning

11: Stationary Autotuning of
Synchronous Motor
12: Rotational Autotuning of
Synchronous Motor

F02

Input Terminal Function Group
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F02.00

X1 Numeric Input
Function

F02.01

X2 Numeric Input
Function

F02.02

X3 Numeric Input
Function

F02.03

X4 Numeric Input
Function

F02.04

X5 Numeric Input
Function

F02.05

X6 Numeric Input
Function

F02.06

X7 Numeric Input
Function

F02.07

All Numeric Input
Function

F02.08

AI2 Numeric Input
Function

F02.09

AI3 Numeric Input
Function

F02.10

Al4 Numeric Input
Function (Expansion
Card)

F02.11

X8 Numeric Input
Function (Expansion
Card)

F02.12

X9 Numeric Input
Function (Expansion
Card)

F02.13

X10 Numeric Input
Function (Expansion
Card)

F02.14

X11 Numeric Input
Function (Expansion
Card)

(=]

: No Function

: Run Terminal “RUN”

: Direction R/F

: 3-Wire Sequence Stop Control

: Forward JOG (FJOG)

: Reverse JOG (RJOG)

: Terminal UP

: Terminal DOWN

: Clear UP/Down Offset

9: Coast to Stop

10: Fault Reset

11: Preset Speed Terminal 1

12: Preset Speed Terminal 2

13: Preset Speed Terminal 3

14: Preset Speed Terminal 4

15: Preset PID Terminal 1

16: Preset PID Terminal 2

17: Preset Torque Terminal 1

18: Preset Torque Terminal 2

19: Acceleration/Deceleration Time
Terminal 1

20: Acceleration/Deceleration Time
Terminal 2

21: Acceleration/Deceleration Time
Terminal Disabled

22: Operation Pause

23: External Fault Input

24: Switch Run Command to Keypad
25: Switch Run Command to
Communication

26: Frequency Source Switching

27: Clear Timed Running time

28: Switch between Speed Control and
Torque Control

29: Torque Control Disabled

30: Switch between Motor 1 and Motor
2
31: Simple PLC Status Reset (Start to
Run with Preset Speed 1, Clear Running
time)

32: Simple PLC Time Pause (Keep

01NN AW~

11

12

13

14

10

olojlo|lOo|lO|JO|JO|]O]O]O

@)
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Running at Present Speed)

33: Not Used

34: Count Input (<250Hz)

35: High-Speed Count Input (<100kHz,
Only Enabled for X7)

36: Counter Clear

37: Length Count Input (<250Hz)

38: High-Speed Length Count Input
(<100kHz, Only Enabled for X7)

39: Length Clear

40: Pulse Input (<100kHz, Only Enabled
for X7)

41: Process PID Pause

42: Process PID Integral Pause

43: PID Parameter Switch

44: PID Positive/Negative Action
Switch

45: Stop and DC Brake

46: DC Brake at Stop

47: Immediate DC Brake

48: Fastest Coast-To-Stop

49: Not Used

50: External Stop

51: Switch Main Frequency Source to
Numeric Frequency Setting

52: Switch Main Frequency Source to
All

53: Switch Main Frequency Source to
A2

54: Switch Main Frequency Source to
AI3

55: Switch Main Frequency Source to
High-Frequency Pulse Input

56: Switch Main Frequency Source to
Communication Setting

57: Inverter Enabled

58-78: Not Used

79: Remote Start

80: Power Frequency Conversion
81-88: Not Used

89: Feedforward Reset
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90-103: Not Used

104: Inlet Pool Upper Limit Water Level
Signal

105: Inlet Pool Lower Limit Water Level
Signal

106: Inlet Pool Lack Of Water Level
Signal

107: Sewage Pool Upper Limit Water
Level Signal

108: Sewage Pool Lower Limit Water
Level Signal

109: Not Used

110: External Overpressure Signal

111: Not Used

112: Switch The Pump

113~120: Not Used

121: External Signals Of Material
supply disruptions

122: Winding traverse Detection Signal
123: Braking Reset Terminals

D7 |D6 |D5 |D4 |D3 (D2 (D1 (DO

* X7 X6 |X5 |X4 [X3 [X2 [X1

F02.15 E(())sglitévle /(ﬁelilgigl\;eric 0: Pogitive Logic, Enabled at *00
Input Terminal On/Disabled at Off 00000
1: Negative Logic, Disabled at
On/Enabled at Off
D7 [D6 |D5 |p4 [D3 |D2 |D1 |DO
Positive/Negafi X1l |X10 |X9 [X8 |AM4 |A3 |A2 |All
F02.16 L(())sglitévze o f?fgizq\;eric 0: Pos.itive Logic, Enabled at 000
Input Terminal On/Disabled at Off 00000
1: Negative Logic, Disabled at
On/Enabled at Off
F02.17 IliIllllire;lllcn}ii)Stf 0-100, 0 for No Filter, n for sampling )
. once every n ms
Terminal
Fo2.18 | X1 Effective Delay |, 500 3 000 0.000
Time
Fo2.19 | X1 Ineffective Delay|, 0 3 09 0.000
Time
F02.20 X2 Effective Delay [0.000 - 30.000 0.000
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Time
Fo2.21 [ X2 Ineffective Delayly 44 _ 30,000 s [0.000 o
Time
Fo2.2 X3 Effective Delay 1 165 30 90 s [0.000 o
Time
F02.23 X3 Ineffective Delay ) 165 30 99 s 10.000 o
Time
Fo2.24 |4 Effective Delay 4 56 3 009 s 10.000 o
Time
F02.25 X4 Ineffective Delay | 15 30 090 s [0.000 o
Time
Minimum Input 0.00 — Maximum Input Pulse Frequency
F02.26 Pulse Frequency F02.28 kHz 10.00 °
Setting
F02.27 |Corresponding to —100.0 - +100.0 % 0.0 °
Minimum Input
Fo2.28 [MaximumInput o 5 00,09 kHz |50.00 |
Pulse Frequency
Setting
F02.29 |Correspondingto  |-100.0 - +100.0 % |100.0 |
Maximum Input
F02.30 |Pulse InputFilter 6 50 14 00 s 010 e
Time
Ones Place: All
0: Analog Input
1: Numeric Input (0 for less than 1V, 1
for over 3V, contrary to the last time for
1V-3V)
Tens Place: AI2
0: Analog Input
F02.31 Analo.g Input 1: Numeric input (the same as above) 0000D |O
Function

Hundreds Place: AI3

0: Analog Input

1: Numeric input (the same as above)
Thousands Place: Al4 (Expansion
Card)

0: Analog Input

1: Numeric input (the same as above)
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Ones Place: All Curve
0: Curve 1
1: Curve 2
2: Curve 3
3: Curve 4
Tens Place: AI2 Curve
0: Curve 1

1: Curve 2
2: Curve 3
Analog Input Curve |3: Curve 4
F02.32 Options Hundreds Place: AI3 Curve 32100 1O
0: Curve 1
1: Curve 2
2: Curve 3
3: Curve 4
Thousands Place: Al4 Curve
0: Curve 1
1: Curve 2
2: Curve 3
3: Curve 4
Fo2.33 [MinimumInputof o pos 3 vV (010 e
Curve 1
Setting
F02.34 |[Comespondingto ) 45061000 % 100 e
Minimum Input of
Curve 1
F02.35 [MaximumInputof g, 33 1609 Vo990 e
Curve 1
Setting
F02.36 |Comespondingto 11650 41600 % [100.0 o
Maximum Input of
Curve 1
Fo2.37 |MinimumInputof - 5 46 gop 39 v o[o10 e
Curve 2
Setting
Corresponding to
F02.38 .. —100.0 - +100.0 % (0.0 o
Minimum Input of
Curve 2
F02.39 |MaximumInputof o) 57 14 00 Vo990 e

Curve 2
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F02.40

Setting
Corresponding to
Maximum Input of
Curve 2

—-100.0 - +100.0

%

100.0

F02.41

Minimum Input of
Curve 3

0.00 - F02.43

0.10

F02.42

Setting
Corresponding to
Minimum Input of
Curve 3

—-100.0 - +100.0

%

0.0

F02.43

Input of Inflexion 1
of Curve 3

F02.41 - F02.45

2.50

F02.44

Setting
Corresponding to
Input of Inflexion 1
of Curve 3

—100.0 - +100.0

%

25.0

F02.45

Input of Inflexion 2
of Curve 3

F02.43 - F02.47

7.50

F02.46

Setting
Corresponding to
Input of Inflexion 2
of Curve 3

—-100.0 - +100.0

%

75.0

F02.47

Maximum Input of
Curve 3

F02.45 - 10.00

9.90

F02.48

Setting
Corresponding to
Maximum Input of
Curve 3

—100.0 - +100.0

%

100.0

F02.49

Minimum Input of
Curve 4

-10.00 - F02.51

-9.90

F02.50

Setting
Corresponding to
Minimum Input of
Curve 4

—-100.0 - +100.0

%

-100.0

F02.51

Input of Inflexion 1
of Curve 4

F02.49 - F02.53

-5.00

F02.52

Setting
Corresponding to
Input of Inflexion 1
of Curve 4

—-100.0 - +100.0

%

-50.0
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Input of Inflexion 2

F02.53 of Curve 4 F02.51 - F02.55 vV [5.00
Setting
Corresponding to

F02.54 . —-100.0 - +100.0 % |50.0
Input of Inflexion 2
of Curve 4

Fo2.55 |MaximumInputof o) 55 14 00 v [9.90
Curve 4
Setting
Corresponding to

F02.56 . —-100.0 - +100.0 % {100.0
Maximum Input of
Curve 4

F02.57 |AlIl Filter Time 0.00 - 10.00 s 0.10

F02.58 |AI2 Filter Time 0.00 - 10.00 s 0.10

F02.59 |AI3 Filter Time 0.00 - 10.00 s 0.10
AlA4 Filter Time

F02.60 (Expansion Card) 0.00 - 10.00 ] 0.10

F02.61 [AD Sampling 2-50 2
Hysteresis

F03 Output Terminal Function Group

F03.00 [Y1 Output Function |0: No Output 1

F03.01 |Y2 Output Function |1: Inverter Running (RUN) 3

F03.02 R1 Output Function |2: Frequency Reach Range (FAR) 7

) (EA-EB-EC) 3: Output Frequency Detection Range
F03.03 |R2 Output Function FDTI . g
: (RA-RB-RC) 4: Output Frequency Detection Range
F03.04 Y3 Output Function |FDT2 0

(expansion card)

5: Reverse running (REV)

6: Jogging

7: Inverter Fault

8: Inverter Ready

9: Upper Limit Frequency Reach
10: Lower Limit Frequency Reach
11: Current Limit Enabled

12: Overvoltage Stall Enabled

13: Simple PLC Cycle Finished
14: Set Count Value Reach

15: Designated Count Value Reach
16: Length Reach

17: Motor Overload Pre-alarming
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18: Inverter Overheating Pre-Alarming
19: PID Feedback Upper Limit Reach
20: PID Feedback Lower Limit Reach
21: Analog input Level Detection ADT1
22: Analog input Level Detection ADT2
23: Not Used

24: Undervoltage Status

25: Motor Overheating Pre-alarming
26: Set Time Reach

27: Run at Zero Speed

28~48: Not Used

38: Off Loading

49: Inlet Valve Control

50: Fan Start-stop Control Signals

51: Phase Angle Arrival

52: Inverter Startup Is Completed

53: Switch to Power frequency

54~55: Not Used

56: Pipeline Overpressure Alarm

57: Under-voltage Alarm

58: Water Shortage Alarm

59: Dormancy Instructions

60: Pump Rotation Instructions

61: The Standby Pressure Operation
Instructions

62: Not Used

63: H Pump Control

64: 1 pump control

65~66: Not Used

67: Brake Control

68: Material supply disruptions
Detection Output

69: FDT1 Lower Bound (Pulse)

70: FDT2 Lower Bound (Pulse)

71: FDT1 Lower Bound (Pulse JOG Is
Invalid)

72: FDT1 Lower Bound (Pulse JOG Is
Invalid)

F03.05

Output Signal Type

D7 |D6 |D5 |D4 |D3 |D2 (D1 (DO

* * * * R2 |Rl |Y2 |Y1

0: Level

0000

O
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1: Monopulse
D7 |D6 |D5 |D4 |D3 |D2 |DI |DO
. . * [+ |* [v3 |R2 |RI |Y2 |Y1
Positive/Negative 0: Positive Logic, Enabled at
F03.06 |Logic of Numeri : ’
03.06 O(l)lgfl?lto umeric On/Disabled at OfF 00000 |O
P 1: Negative Logic, Disabled at
On/Enabled at Off
0: Common Numeric Output
F03.071¥2 Output Type 1: High-Frequency Pulse Output 0 ©
D7 |D6 |D5 |D4 |D3 |D2 |DI |DO
Output Status * * * REV |FDT2 [FDTI [FAR [RUN
F03.08 Control at JOG 0: Enabled at JOG 00000 O
1: Disabled at JOG
F03.09 | Y1 Effective Delay |, 555 34 90 s [0.000 o
Time
Fo3.10 | ! Ineffective Delay| ) 355 44 000 s 10.000 e
Time
Fo3.11 | 2 Effective Delay 1 60636 000 s [0.000 o
Time
Fo3.12 | Y2 Ineffective Delay| ) 155 34 000 s [0.000 o
Time
Fo3.13 |R1 Effective Delay 1, 555 34 000 s [0.000 o
Time
F03.14 |RI Ineffective Delay|; 1 44 009 s 10000 e
Time
F03.15 |R2 Effective Delay 5 606 36 000 s [0.000 o
Time
F03.16 |12 Ineffective Delay| ) 155 34 000 s [0.000 o
Time
F03.17 | | Monopulse 0.001 - 30.000 s 0250 e
Output Time
F03.18 | * 2 Monopulse 0.001 - 30.000 s (0250 e
Output Time
F03.19 |R1 Monopulse 0.001 - 30.000 s 0250 e
Output Time
F03.20 |R2 Monopulse 0.001 - 30.000 s (0250 e
Output Time
F03.21 |Analog Output M1 |0: Running Frequency (absolute value) 0 O
F03.22 |Analog Output M2 |1: Set Frequency (absolute value) 2 O
F03.23 |Y2 High-Frequency |2: Output torque (absolute value) 11 O

90




EMS500 Open-Loop Vector Control Inverter User Manual

Pulse Output 3: Set Torque (absolute value)
Function 4: Output Current
5: Output Voltage
6: Bus voltage
7: Output power
8: All
9: AI2
10: AI3
11: AI4 (Expansion Card)
12: High-Frequency Pulse Input
(100.00% Corresponding to Maximum
Frequency, 0.00% Corresponding to
Minimum Frequency)
13: Not Used
14: The Count Value
15: Length Value
16: The PID Output Percentage
18: PID Feedback
19: PID Given
20~37: Not Used
38: The Fan Speed Output
100% Frequency of
F03.24 |Y2 High-Frequency [0.00 - 100.00 kHz [50.00 |e
Pulse Output
0% Frequency of Y2
F03.25 |High-Frequency 0.00 - 100.00 kHz {0.00 °
Pulse Output
Filter Time of Y2
F03.26 |High-Frequency 0.00 - 10.00 s 0.10 °
Pulse Output
F03.27 |MI1 Output Offset  |-100.0 - 100.0 % 0.0 0
F03.28 |M1 Output Gain -10.00 - 10.00 1.00 o
F03.29 |M2 Output Offset |-100.0 - 100.0 % 0.0 o
F03.30 |M2 Output Gain -10.00 - 10.00 1.00 0
F04 Start/Stop Control Parameter Group
0: Start Directly
F04.00 |Start Mode 1: Rotation Speed Tracking Start 0 ©
F04.01 |Start Frequency 0.00 - 10.00 Hz ]0.00 O
Fo4.02 |StartFreauency 4 50 60 00, Disabled at 0.00 s 000 (O

Retention Time
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DC Brake Current at

0.0 - 100.0 (100.0= Motor Rated

F04.03 Start Frequency) % 1100.0 |O
Fo4.04 |PC BrakeTimeat 55 34 09 s 000 (O
Start
F04.05 |Not Used
F04,06 |breExcitation 50.0 - 500.0 (100.0=Idling Current) (% [100.0  |O
Current
F04.07 |Pre-Excitation Time |0.00 - 10.00 s 0.10 O
. 0: Start from Maximum Frequency
F04.08 ?::;?g; ?\EI’ZSI?O d 1: Start from Stop Frequency 0 O
2: Start from Power frequency
Rise Time of
F04.09 [Rotation Speed 0.05 -10.00 s 0.30 O
Tracking Voltage
Deceleration Time
F04.10 |of Rotation Speed  [0.1 - 20.0 S 2.0 O
Tracking
F04.11 Rotati.on Speed 30.0 - 150.0 (100.0=Inverter Rated % 1600 o
Tracking Current Current)
Rotation Speed
F04.12 |Tracking 1.00 - 1.30 1.05 °
Compensation Gain
F04.13 [Not Used
FO4.14 Acceleration/Decele |0: Linear Acceleration/Deceleration 0 o
) ration Mode 1: S Curve Acceleration/Deceleration
0.00 - System acceleration time/2
S Curve Start (F15.13=0) 0.0
F04.15 [Section Time at - System acceleration time/2 (F15.13=1)|s 1.00 °
Acceleration 0 - System acceleration time/2
(F15.13=2)
0.00 - System acceleration time/2
. |(F15.13=0) 0.0
F04.16 S.Curve End Sect?on - System acceleration time/2 (F15.13=1)|s 1.00 °
Time at Acceleration .
0 - System acceleration time/2
(F15.13=2)
0.00 - System deceleration time/2
S Curve Start (F15.13=0) 0.0
F04.17 |Section Time at - System deceleration time/2 (F15.13=1)|s 1.00 °
Deceleration 0 - System deceleration time/2

(F15.13=2)

92




EMS500 Open-Loop Vector Control Inverter User Manual

S Curve End Section

0.00 - System deceleration time/2

(F15.13=0) 0.0

F04.18 | . |- System deceleration time/2 (F15.13=1)|s 1.00 °
Time at Deceleration . .
0 - System deceleration time/2
(F15.13=2)
0: Ramp-To-Stop
F04.19 |Stop Mode I Coast-to-Stop 0 O
F04.20 DC Brake Start 0.00 - Maximum Frequency F00.16 Hz |0.00 O
Frequency at Stop
F04.21 DC Brake Current at|0.0 - 150.0 (100.0= Motor Rated % 11000 1O
Stop Current)
F04.22 ls)tngrake Timeat 16 00 - 30.00, Disabled at 0.00 s |000 O
DC Brake Field
F04.23 |Weakening Time at |0.00 - 30.00 S 0.50 O
Stop
Magnetic Flux 100 — 150 (100: No Magnetic Flux
F04.24 Brake Gain Brake) 100 ©
F04.25 [Not Used
F04.26 Start Mode after 0: Start as per Set Mode of F04.00 0 o
) Fault/Coast to Stop |1: Rotation Speed Tracking Start
Terminal Start
F04.27 |Command 0: Not to Confirm 0 o
. 1: Confirm
Reconfirmation
F04.28 [Not Used
Fo4.29 |4ero speed 0.00 — 5.00 Hz (025 o
frequency
Initial Position .
F04.30 [Search after 0: Disabled 0 g
1: Enabled
Power-on or Fault
F05 V/F Control Parameter Group
0: Straight Line V/F
1: Multi-Dot Polyline V/F
2: VF to the 1.3rd
: VF to the 1.7th
F05.00 |V/F Curve Setting |- o F ‘© the 0 O

4: Square V/F

5: VF Complete Split Mode (Ud=0,
Uqg=K*t=Split Voltage Source Voltage)
6: VF Half-Split Mode (Ud=0,
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Uqg=K*t=F/Fe*2*Split voltage source
voltage)

Multipoint VF

F05.01 . 0.00 - F05.03 Hz |0.50
Frequency Point F1
Multipoint VF 0.0 - 100.0 (100.0= Motor Rated N
F05.02 Voltage Point V1 Voltage) % |10
Fos.03 [Multipoint VF F05.01 - F05.05 Hz |2.00
Frequency Point F2
Multipoint VF N
F05.04 Voltage Point V2 0.0 - 100.0 % 4.0
Multipoint VF F05.03 - Motor Rated Frequency
F05.05 Frequency Point F3 |(Reference Frequency) Hz 15.00
Multipoint VF o
F05.06 Voltage Point V3 0.0 - 100.0 % |10.0
0: Numeric Setting of VF Separation
Voltage
1: ATl
2: AI2
foso et [ :
P 4: High-Frequency Pulse (X7)
5: PID
6: Communication Percentage Setting
Note: Motor Rated Voltage is 100%
Numeric Setting of _
F05.08 |VF Separation 0.0 - 100.0 (100.0= Motor Rated % 100
Voltage)
Voltage
F05.09 [Rise Time of VI 05 66 00 s [2.00
Separation Voltage
V/F Stator Voltage
F05.10 [Drop Compensation [0.00 - 200.00 % 1100.00
Gain
Fos.1 |VESHP 6 002 200.00 % |100.00
Compensation Gain
F05.12 |V/F Slip Filter Time [0.00 - 10.00 s 1.00
Fos.13 [Oscillation o 50000 100
Suppression Gain
Oscillation
F05.14 |Suppression End 0.00 - 600.00 Hz |55.00
Frequency
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Fos.15 |>28sing Control 6 50 14 00 Hz 0.00 o
Frequency
F05.16 |Energy Saving Rate |0.00 - 50.00 % 10.00 i
Fos.17 |Enerey Saving 1.00 - 60.00 s [500 |
Actuation Time
Compensation Gain
F05.18 |of Magnetic Flux of [0.00 - 500.00 % (100.00 e
Synchronous Motor
Filter Time Constant
Fos.19 [Of Magnetic Flux 1 05 g0 s 050 e
Compensation of
Synchronous Motor
F06 Vector Control Parameter Group
Speed Proportional
F06.00 Gain ASR_P1 0.00 - 100.00 1200 (o
Speed Integral Time |0.000 - 30.000
F06.01 Constant ASR_T1 |0.000: No Integral s 0.200 e
Speed Proportional
F06.02 Gain ASR_P2 0.00 - 100.00 8.00 .
Speed Integral Time |0.000 - 30.000
F06.03 Constant ASR_T2 |0.000: No Integral s 0.300 e
F06.04 |OVitching 0.00 - Switching Frequency 2 Hz 500 o
Frequency 1
Switching Switching Frequency 1 - Maximum
F06.03 Frequency 2 Frequency F00.16 Hz 110.00 e
Speed Loop
F06.06 |Anti-Saturation 0.000 - 1.000 0.500 |e
Factor
Time Constant of
F06.07 |Output Filter of 0.000 - 0.100 s 0.001 (o
Speed Loop
Fo6.08 |Yector Comtrol Sb -5 65 200,00 % 100.00 |o
Gain
0: F06.10 and F06.11
1: All
Speed control torque |2: AI2
F06.09 |limit source 3: AI3 0 O
selection 4: Al4 (Expansion Card)
S5: communication
6: maximum of AI2 and AI3
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7: minimum of AI2 and AI3

Upper Limit of

F06.10 |Electric Torque for |0.0 - 250.0 % |165.0 |
Speed Control
Upper Limit of

F06.11 |Brake Torque for 0.0 -250.0 % |165.0 |
Speed Control
Excitation Current

F06.12 |Proportional Gain  |0.00 - 100.00 0.50 °
ACR-P1
Excitation Current

F06.13 |Integral Time 8'88"1\?3(;;32% ms [10.00 |e
Constant ACR-T1 e
Torque Current

F06.14 |Proportional Gain  [0.00 - 100.00 0.50 °
ACR-P2
Torque Current

F06.15 |Integral Time 8'88'_1\?(())(;?t(e)gral ms [10.00 |e
Constant ACR-T2 o

F06.16 |Position Loop Gain [0.000 - 40.000 1.000 |

0: Brake
F06.17 :tvzcerco"Fan;’LeMng‘;e 1: Normal 2 ®
2: No output

SVC Zero

F06.18 FB;er?(;l_eT“y‘;ye Brake | 30:0-400.0 (100.0=Idling Current) (% |1000 (O
Current

F06.19 |Not Used

F06.20 Vol.tage Feedforward 0-100 % o o
Gain
Field Weakening 0: Disabled

F06.21 [Control Options of |1: Direct Calculation 1 O
Synchronous Motor |2: Automatic Adjustment
Field Weakening

F06.22 |Factor of 100.00 - 200.00 % (100.00 e
Synchronous Motor
Maximum Field

F06.23 Weakening Current |0.0 - 150.0 (100.0= Motor Rated % 150.0 o
of Synchronous Current)
Motor
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F06.24

Proportional Gain of
Field Weakening
Regulator of
Synchronous Motor

0.00 - 10.00

0.50

F06.25

Integral Time of
Field Weakening
Regulator of
Synchronous Motor

0.00 - 6000.00

100.00

F06.26

MTPA Control
Options of
Synchronous Motor

0: Disabled
1: Enabled

F06.27

Gain of Autotuning
at Initial Position

0 - 600

%

80

F06.28

Frequency of
Injection Current at
Low Frequency
Range

0.00 - 100.00 (100.00= Motor Rated
Frequency)

10.00

F06.29

Injection Current at
Low Frequency
Range

0.0 - 60.0 (100.0= Motor Rated Current)

%

20.0

F06.30

Low Frequency
Range Regulator
Gain of Injection
Current

0.00 - 10.00

0.50

F06.31

Integral Time of
Low Frequency
Range Regulator of
Injection Current

0.00 - 300.00

10.00

F06.32

Frequency of
Injection Current at
High Frequency
Range

0.00 - 100.00 (100.00= Motor Rated
Frequency)

20.00

F06.33

Injection Current at
High Frequency
Range

0.0 - 30.0 (100.0= Motor Rated Current)

%

8.0

F06.34

High Frequency
Range Regulator
Gain of Injection
Current

0.00 - 10.00

0.50

F06.35

Integral Time of

0.00 - 300.00

10.00
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High Frequency
Range Regulator of
Injection Current
Synchronous motor

F06.36 |current loop 10.00~600.00 % (100.00
proportional gain
Synchronous motor

F06.37 |current loop integral |10.00~600.00 % (100.00 |[O
gain

F06.38 [Not Used

F06.40
Low frequency 0: mode 0

F06.41 Mode 1: mode 1 0 O

2-3: Not Used

Low frequency

F06.42 |processing 0.0~50.0 % 80 |O
frequency

F06.43 |Sink Current 0.0~600.0 % 80.0 |O

F06.44

~ Not Used

F06.45
Synchronous Motor

F06.46 |[speed tracking 0.00~10.00 1.00 |O
proportional gain
Synchronous Motor

F06.47 |[speed tracking 0.00~10.00 1.00 |O
integral gain
Synchronous Motor

F06.48 |[speed tracking filter {0.00~10.00 ms | 040 |O
time
Synchronous Motor

F06.49 |speed tracking 1.0~100.0 50 |O
control Coefficient
Synchronous Motor

F06.50 |speed tracking 0.00~10.00 020 |O
control threshold

F07 Protection Function Setting Group

£07. 00 |Protection block geo |see |e 3 s |sou |sac |iee |ae |()()() |O
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0: Valid Protection 00000
1: Protection blocked
Fo7.01 [Motor Overload 55 16 00 1.00 o
Protection Gain
Motor Overload N
F07.02 Pre-Alarming Factor 50- 100 % |80 °
0: No Temperature Sensor
1: PT100
F07.03 g’i‘l’lts‘ngTemgeramre 2: PT1000 0 o
P 3: KTY84-130/150
4: PTC130/150
Motor Overheating .
F07.04 Protection Threshold 0-200 c |10 °
Motor Overheating
F07.05 |Pre-Alarming 0-200 T 190 o
Threshold
0: Disabled
1: Undervoltage Stall, Enabled
F07.06 g“fizr‘:tage Control |, Overvoltage Stall, Enabled 2 o
P 3: Overvoltage Stall and Undervoltage
Stall, Enabled
Overvoltage Stall _ o 131.0
F07.07 Control Voltage 110.0 - 150.0 (380V,100.0=537V) % (703V) O
60.0 - Judgment Voltage at Power
Fo7.08 |Undervoltage Stall g o Ending (100.0= Standard Bus  |%  [760 O
Control Voltage
Voltage)
Judgment Voltage at
F07.09 |Power Failure Undervoltage Stall Control Voltage - % 1860 o
. 100.0
Ending
Judgment Delay
F07.10 |Time at Power 0.00 - 100.00 s 5.00 °
Failure Ending
C ¢ Limit 0: Disabled
F07.11 C“rrlr;nl o 1: Limit Mode 1 2 O
Ontro 2: Limit Mode 2
F07.12 |Current Limit Level 20.0 - 180.0 (100.0= Inverter Rated % [150.0 |e
Current)
. . .. |0: Disabled
F07.13 |Rapid Current Limit | Enabled 0 O
F07.14 |Fault Retry Times |0 — 20, 0: Fault Retry Disabled 0 O
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Numeric Output 0: Disabled
FO7.15 Action at Fault Retry|1: Enabled 0 ©
F07.16 |Fault Retry Interval |0.01 - 30.00 ] 0.50 o
Recovery Time of
FO7.17 |5 Rgry Tos [0.01-30.00 s 1000 o
rep | wou | woc | swu | sou | soc v
F07.18 |Fault Retry 0: Permitted O
. 00000
1: Not Permitted
cor 10 Iaction 1 ot Fautt E2I|EIS E:SEHE:EIE:E’ULF’P 000 5
A7 pAction LatFault (376 ast to Stop 00000
1: Stop as per Set Stop Mode
£28 £27 £25 £23
F07.20 |Action 2 at Fault 0: Coast to Stop *0000 |O
1: Stop as per Set Stop Mode
. 0: Disabled
F07.21 |Offload Protection | Enabled 0 °
F07.02 |Ofload Detection 5 5 1499 % (200 o
Level
Fo7.23 [Load Detection 64 600 s 1.0 e
Time
. 0: Coast to Sto
F07.24 |Offload Protection I Stop as per é)et Stop Mode 1 O
F07.25
- Not Used
F07.26
0: Disable
F07.27 |AVR 1: Enable 1 O
2: Automatic
Fo7.28 [Stall fault detection g 4 <400, s (3000 [0
time
F07.29 The intensity of stall 0~100 %  |100 o
control
F08 Preset Speed and Simple PLC
F08.00 |Preset Speed 1 0.00 - Maximum Frequency F00.16 Hz [0.00 °
F08.01 |Preset Speed 2 0.00 - Maximum Frequency F00.16 Hz |[5.00 °
F08.02 |Preset Speed 3 0.00 - Maximum Frequency F00.16 Hz (10.00 o
F08.03 |Preset Speed 4 0.00 - Maximum Frequency F00.16 Hz (15.00 o
F08.04 |Preset Speed 5 0.00 - Maximum Frequency F00.16 Hz (20.00 o
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F08.05 |Preset Speed 6 0.00 - Maximum Frequency F00.16 Hz (25.00 o
F08.06 |Preset Speed 7 0.00 - Maximum Frequency F00.16 Hz (30.00 o
F08.07 |Preset Speed 8 0.00 - Maximum Frequency F00.16 Hz (35.00 o
F08.08 [Preset Speed 9 0.00 - Maximum Frequency F00.16 Hz [40.00 o
F08.09 [Preset Speed 10 0.00 - Maximum Frequency F00.16 Hz [45.00 o
F08.10 [Preset Speed 11 0.00 - Maximum Frequency F00.16 Hz (50.00 o
F08.11 |[Preset Speed 12 0.00 - Maximum Frequency F00.16 Hz (50.00 o
F08.12 |Preset Speed 13 0.00 - Maximum Frequency F00.16 Hz (50.00 |o
F08.13 |Preset Speed 14 0.00 - Maximum Frequency F00.16 Hz (50.00 o
F08.14 |Preset Speed 15 0.00 - Maximum Frequency F00.16 Hz (50.00 |o
0: Stop after Single Running
. 1: Stop after Limited Times of Cycles
F08.15 Slmpl.e PLC 2. Rur? at Last Preset Speed after I}iimited 0 °
Running Mode .
Times of Cycles
3: Continuous Cycle
F08.16 Limited Times of 1 - 10000 | o
Cycles
Ones Place: Stop Memory
0: Disabled (Start from Preset Speed 1)
F08.17 Simple PLC 1: Enabled (Start at Power Failure) 0 o
’ Memory Tens Place: Power Failure Memory
0: Disabled (Start from Preset Speed 1)
1: Enabled (Start at Power Failure)
FO8.18 Simple PLC Time |O:s . 0 o
Unit 1: min
Ones Place: Running Direction
0: Forward
1: Reverse
Setting of Preset Tf:ns Place: Acceleration/Deceleration
F08.19 Speed 1 Time 0 °
0: Acceleration/Deceleration Time 1
1: Acceleration/Deceleration Time 2
2: Acceleration/Deceleration Time 3
3: Acceleration/Deceleration Time 4
Running Time of
F08.20 Preset Speed 1 0.0 - 6000.0 5.0 °
Ones Place: Running Direction
F08.21 Setting of Preset 0: Forward 0 o

Speed 2

1: Reverse
Tens Place: Acceleration/Deceleration

101




EMS500 Open-Loop Vector Control Inverter User Manual

Time

0: Acceleration/Deceleration Time 1
1: Acceleration/Deceleration Time 2
2: Acceleration/Deceleration Time 3
3: Acceleration/Deceleration Time 4

F08.22

Running Time of
Preset Speed 2

0.0 - 6000.0

5.0

F08.23

Running Time of
Preset Speed 3

Ones Place: Running Direction

0: Forward

1: Reverse

Tens Place: Acceleration/Deceleration
Time

0: Acceleration/Deceleration Time 1

1: Acceleration/Deceleration Time 2

2: Acceleration/Deceleration Time 3

3: Acceleration/Deceleration Time 4

F08.24

Running Time of
Preset Speed 3

0.0 - 6000.0

5.0

F08.25

Setting of Preset
Speed 4

Ones Place: Running Direction

0: Forward

1: Reverse

Tens Place: Acceleration/Deceleration
Time

0: Acceleration/Deceleration Time 1

1: Acceleration/Deceleration Time 2

2: Acceleration/Deceleration Time 3

3: Acceleration/Deceleration Time 4

F08.26

Running Time of
Preset Speed 4

0.0 - 6000.0

5.0

F08.27

Setting of Preset
Speed 5

Ones Place: Running Direction

0: Forward

1: Reverse

Tens Place: Acceleration/Deceleration
Time

0: Acceleration/Deceleration Time 1

1: Acceleration/Deceleration Time 2

2: Acceleration/Deceleration Time 3

3: Acceleration/Deceleration Time 4

F08.28

Running Time of
Preset Speed 5

0.0 - 6000.0

5.0
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Ones Place: Running Direction

0: Forward

1: Reverse

Tens Place: Acceleration/Deceleration

F08.29 ge:g;g;f Preset | fime 0
P 0: Acceleration/Deceleration Time 1
1: Acceleration/Deceleration Time 2
2: Acceleration/Deceleration Time 3
3: Acceleration/Deceleration Time 4
Running time of
F08.30 Preset Speed 6 0.0 - 6000.0 5.0
Ones Place: Running Direction
0: Forward
1: Reverse
Setting of Preset Tf:ns Place: Acceleration/Deceleration
F08.31 Speed 7 Time 0
pee 0: Acceleration/Deceleration Time 1
1: Acceleration/Deceleration Time 2
2: Acceleration/Deceleration Time 3
3: Acceleration/Deceleration Time 4
Running Time of
F08.32 Preset Speed 7 0.0 - 6000.0 5.0
Ones Place: Running Direction
0: Forward
1: Reverse
. Tens Place: Acceleration/Deceleration
Setting of Preset .
F08.33 Speed 8 Time 0
0: Acceleration/Deceleration Time 1
1: Acceleration/Deceleration Time 2
2: Acceleration/Deceleration Time 3
3: Acceleration/Deceleration Time 4
Fo8.34 |Running Time of 6 550 o 5.0
Preset Speed 8
Ones Place: Running Direction
0: Forward
. 1: Reverse
F08.35 Setting of Preset Tens Place: Acceleration/Deceleration 0
Speed 9

Time
0: Acceleration/Deceleration Time 1
1: Acceleration/Deceleration Time 2
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2: Acceleration/Deceleration Time 3
3: Acceleration/Deceleration Time 4

Running Time of

F08.36 Preset Speed 9 0.0 - 6000.0 5.0
Ones Place: Running Direction
0: Forward
1: Reverse
. Tens Place: Acceleration/Deceleration
Setting of Preset .
F08.37 Speed 10 Time 0
0: Acceleration/Deceleration Time 1
1: Acceleration/Deceleration Time 2
2: Acceleration/Deceleration Time 3
3: Acceleration/Deceleration Time 4
Running Time of
F08.38 Preset Speed 10 0.0 - 6000.0 5.0
Ones Place: Running Direction
0: Forward
1: Reverse
. Tens Place: Acceleration/Deceleration
Setting of Preset .
F08.39 Speed 11 Time 0
0: Acceleration/Deceleration Time 1
1: Acceleration/Deceleration Time 2
2: Acceleration/Deceleration Time 3
3: Acceleration/Deceleration Time 4
Running Time of
F08.40 Preset Speed 11 0.0 - 6000.0 5.0
Ones Place: Running Direction
0: Forward
1: Reverse
Setting of Preset T‘ens Place: Acceleration/Deceleration
F08.41 Speed 12 Time 0
0: Acceleration/Deceleration Time 1
1: Acceleration/Deceleration Time 2
2: Acceleration/Deceleration Time 3
3: Acceleration/Deceleration Time 4
Running Time of
F08.42 Preset Speed 12 0.0 - 6000.0 5.0
0843 Setting of Preset gli:esr‘l;laarge. Running Direction .
Speed 13

1: Reverse
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Tens Place: Acceleration/Deceleration
Time

0: Acceleration/Deceleration Time 1

1: Acceleration/Deceleration Time 2

2: Acceleration/Deceleration Time 3

3: Acceleration/Deceleration Time 4

F08.44

Running Time of
Preset Speed 13

0.0 - 6000.0

5.0

F08.45

Setting of Preset
Speed 14

Ones Place: Running Direction

0: Forward

1: Reverse

Tens Place: Acceleration/Deceleration
Time

0: Acceleration/Deceleration Time 1

1: Acceleration/Deceleration Time 2

2: Acceleration/Deceleration Time 3

3: Acceleration/Deceleration Time 4

F08.46

Running Time of
Preset Speed 14

0.0 - 6000.0

5.0

F08.47

Setting of Preset
Speed 15

Ones Place: Running Direction

0: Forward

1: Reverse

Tens Place: Acceleration/Deceleration
Time

0: Acceleration/Deceleration Time 1

1: Acceleration/Deceleration Time 2

2: Acceleration/Deceleration Time 3

3: Acceleration/Deceleration Time 4

F08.48

Running Time of
Preset Speed 15

0.0 - 6000.0

5.0

F09

PID Function Grou

F09.00

PID Setting Source

0: Numeric PID Setting

1: ATl

2: AI2

3:AI3

4: Al4 (Expansion Card)

5: PULSE High-Frequency Pulse (X7)
6: Communication Percentage Setting

F09.01

Numeric PID Setting

0.0 — PID Setting Feedback Range
F09.03

0.0
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1: All
2: Al2
PID Feedback 3: Al3
£09.02 Source 4: Al4 (Expansion Card) ! ©
5: High-Frequency Pulse (X7)
6: Communication Percentage Setting
PID Setting
F09.03 Feedback Range 0.1 -6000.0 100.0 |o
PID .. .
F09.04 |Positive/Negative 0: Posm\'/e Actl(')n 0 O
. 1: Negative Action
Action
F09.05 |Proportional Gain 1 [0.00 - 100.00 0.40 °
F09.06 |Integral Time 1 0.000 - 30.000, 0.000: No Integral s 10.000 |e
F09.07 |Differential Time 1 |0.000 - 30.000 ms |0.000 |e
F09.08 |Proportional Gain 2 [0.00 - 100.00 0.40 °
F09.09 |Integral Time 2 0.000 - 30.000, 0.000: No Integral s 10.000 |e
F09.10 |Differential Time 2 |0.000 - 30.000 ms [0.000 |e
0: Disabled
F09.11 PID_ Pa.rameter 1: va{ltchlng through Numeric Input 0 o
Switching Terminal
2: Automatic Switching by Offset
PID Parameter o
F09.12 Switching Offset 1 0.00 - F09.13 % 20.00 |e
PID Parameter o
F09.13 Switching Offset 2 F09.12 - 100.00 % |80.00 |e
F09.14 |PID Initial Value 0.00 - 100.00 % [0.00 °
Fo9.15 [LID Initial Value 4 6 _¢54 9 s (000 e
Retention Time
F09.16 |UPPer Lmit of PID g9 17 11000 % 1000 |e
Output
F09.17 |Lower Lmitof PID | 15 6 _ g 16 % 100 e
Output
F09.18 |PID Offset Limit 0.00 - 100.00, Disabled at 0.00 % 10.00 °
F09.19 |PID Differential 1 55 100,00 % 500 e
Limit
PID Integral o)
F09.20 |Separation g.oo - 1.00‘(]);).’ (L(Ioc‘go /o=Integral % 100.00 |e
Threshold eparation Disable
F09.21 [PID Setting 0.000 - 30.000 S 0.000 .
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Variation Time

F09.22 |PIP Feedback Filter 14 05 39 g s {0.000
Time
F09.23 [PID QuiputFilter 1 165 30 000 s 10.000
Time
Upper Limit
Detection Value of [0.00 - 100.00  100.00=Feedback|,
F09.24 PID Feedback Disconnection Disabled % 10000
Disconnection
Lower Limit
Detection Value of |0.00 - 100.00 0.00=Feedback o
F09.25 PID Feedback Disconnection Disabled %1000
Disconnection
PID Feedback
F09.26 |Disconnection 0.000 - 30.000 S 0.000
Detection Time
0: Disable
1: Enable
F09.27 |PID Sleep Control 2: Lower Limit Frequency Enable 0
3: No Output Enable
. . 0.00 - 100.00 (100.00 corresponds to o
F09.28 |[Sleep Action Point PID Setting Feedback Range) % 100.00
F09.29 |(Sleep Delay Time 0.0 - 6500.0 s 0.0
Awakening Action  {0.00 - 100.00 (100.00 corresponds to |,
F09.30 Point PID Setting Feedback Range) %1000
Fo9.31 [AWakening Delay o o 5000 s 100
Time
F09.32 |Preset PID Setting 1 | -0 1D Setting Feedback Range 0.0
F09.03
F09.33 |Preset PID Setting 2 | -0~ 1D Setting Feedback Range 0.0
F09.03
F09.34 [Preset PID Setting 3 | -0 PID Setting Feedback Range 0.0
F09.03
F09.35 The Feedback . .. |The feedback voltage lower 1limit~10.00 [V |10.00
Voltage Upper Limit
The Feedback 0.00~ The Feedback Voltage Upper
F09.36 Voltage Lower Limit|Limit v |0.00
F09.37 PID Integral Action |0: Always calculate integral item 0

Choice in time of

1: Start calculating Integral item When
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change

the time set in F09.21has arrived
2: Start calculating integral item when
the error is less than F09.38

PID Integral Action

F09.38 |Given Change Ttime |0.00-100.00 % (30.00
Input Deviation
F10 Communication Function Group
F10.00 |Inverter Address 1 - 247, 0 as broadcasting address 1
0: 4800
o Lot
F10.01 {Communication Bit |_° 1
Rate 3: 38400
4: 57600
5: 115200
0: 1-8-N-1 (1 start bit + 8 data bits +1
stop bit)
1: 1-8-E-1 (1 start bit + 8 data bits + 1
even parity + 1 stop bit)
2: 1-8-0-1 (1 start bit + 8 data bits + 1
F10.02 Modbus Data odd parity + 1 stop bit) 0
' Format 3: 1-8-N-2 (1 start bit + 8 data bits +2
stop bits)
4: 1-8-E-2 (1 start bit + 8 data bits + 1
even parity +2 stop bits)
5: 1-8-0-2 (1 start bit + 8 data bits + 1
odd parity +2 stop bits)
F10.03 |Modbus Overtime 0.0 - 60.0, 0.0: Disabled (also works for ¢ 0.0
master - slave system)
F10.04 Modbus Response 1-20 ms |2
Delay
Master-Sl.ave. 0: Disabled
F10.05 |Communication 0
. 1: Enabled
Function
0: Slave
F10.06 I\O/Iatsitoe;-SSlave 1: Master (Modbus protocol) 0
P 2: Master (CANSinee protocol)
0: Output Frequency
F10.07 |Data Sent by Master ; (S)i[t;rli%?:l?; 1
3: Set Torque
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4: PID Setting
5: Output Current

Receiving
F10.08 [Proportionality 0.00 - 10.00 (Times) 1.00
Factor of Slave
F10.00 |SendingInterval of 16 556 34 000 s 10.200
Master
0: Modbus-RTU Protocol
F10.10 Communication 1: Profibus-DP Protocol 0
Protocol 2: CANopen Protocol
3: DeviceNet Protocol
Communication
Address of
F10.11 Profibus.DP 1-125 1
Expansion Card
Communication
Address of
F10.12 CANopen 1-127 1
Expansion Card
Communication
Address of
F10.13 DeviceNet 0-63 1
Expansion Card
Response Delay
Time of Process
F10.14 |Data of 0.0 -200.0 ms |0.0
Communication
Card
Ones Place: CANopen
0: 125K
. 1: 250K
Bit R. f
Cotmtjltlfn(i)cation 2: 500K
F10.15 between Expansion 3: M . 2
Card and Bus Tens Place: DeviceNet
0: 125K
1: 250K
2: 500K
PROFIBUS 0: PPOI1
F10.16 |Communication 1: PPO2
Format 2: PPO3
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3: PPO4
4: PPO5
Received Data Type
F10.17 P72 65535 |O
Received Data Type 65535
F10.18 |50 o
Received Data Type 65535
F10.19 |5 0 o
Received Data Type 65535
F1020 (50 o
Received Data Type 65535
F1021 |5 o
Received Data Type 65535
F1022 (500 o
Received Data Type 65535
F1023 (500 o
Received Data Type 65535
F1024 |50 o
F10.25 Received Data Type When the displayed data is 65535, 65535 |
) PZD10 it means that present PZD is not used.
F10.26 Received Data Type When the displayed data is other 65535 |
’ PZD11 data, for example 4609, it means that the
F1027 Received Data Type |function parameter is F18.01 65535 |
) PZD12 (18D=12H, 01D=01H, 1201H=4609D)
Received Data Type 65535
F1028 | 00 o
Received Data Type 65535
F1029 (oo o
Received Data Type 65535
F1030 (500 o
Received Data Type 65535
F1031 |0 o
Sent Data Type 65535
F1032 |00 o
Sent Data Type 65535
F10.33 |0 0s o
Sent Data Type 65535
F1034 (-0, o
Sent Data Type 65535
F1035 (o 0s o
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Sent Data Type 65535
F10.36 PZD6 O
Sent Data Type 65535
F10.37 PZD7 O
Sent Data Type 65535
F10.38 PZD8 O
Sent Data Type 65535
F10.39 PZD9 O
Sent Data Type 65535
F10.40 PZD10 O
Sent Data Type 65535
F10.41 PZDI1 O
Sent Data Type 65535
F10.42 PZD12 O
Sent Data Type 65535
F10.43 PZD13 O
Sent Data Type 65535
F10.44 PZD14 O
Sent Data Type 65535
F10.45 PZDI5 O
Sent Data Type 65535
F10.46 PZD16 O
Ones Place: Profibus-DP
0: Initialization Status
1: Wait for Parameterization Status
2: Wait for Configuration Status
3: Data Exchange Status
4: Modbus Communication
Abnormality Status
5: Factory Test Status
Communication Tens Place: CANopen
F10.47 Card Status 0: Initialization Status 000 )

1: Pre-Operation Status

2: Operation Status

3: Stop Status

4: CANopen Communication
Abnormality Status

5: Modbus Communication
Abnormality Status

6: Factory Test Status
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Hundreds Place: DeviceNet

0: Initialization Status

1: MACID Detection Status

2: Online Non-Connection Status
3: Connection Status

4: 10 Communication Overtime Status
5: DeviceNet Bus Communication
Abnormality Status

6: Modbus Communication
Abnormality Status

7: Factory Test Status

Communication
F10.48 |Card Software
Version
F10.49 number qurocess 1~16 )
data received
F10.50 number ofpro.cess 1~16 )
data transmission
Process data address 0: kevpad
F10.51 |setting mode P oeyp 0
; 1: Master
selection
Communication card .
F10.52 |manual reset 0: disable 0
. 1: enable
selection
CANSinee
F10.53 |Communication 1~31 1
address
CANSinee 0: 125K
.. 1: 250K
F10.54 |{Communication 0
baud rate 2: 500K
3: 1M
CANSinee .
F10.55 |Communication 0.0 - 60.0, 0.0: Disabled (also works for ¢ 0.0
. master - slave system)
timeout
F10.56 RS485write 0~10: default for debugging 0
) EEPROM 11: No trigger write before debugging
F11 User-Defined Parameter Group
F11.00 User-Defined The content dlsp.lays Uxx.XX, Whl.Ch 100.00
Parameter 1 means that function code Fxx.xx is
F11.01 |User-Defined selected. If keypad displays U00.00 at U00.01
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Parameter 2

F11.02

User-Defined
Parameter 3

F11.03

User-Defined
Parameter 4

F11.04

User-Defined
Parameter 5

F11.05

User-Defined
Parameter 6

F11.06

User-Defined
Parameter 7

F11.07

User-Defined
Parameter 8

F11.08

User-Defined
Parameter 9

F11.09

User-Defined
Parameter 10

F11.10

User-Defined
Parameter 11

F11.11

User-Defined
Parameter 12

F11.12

User-Defined
Parameter 13

F11.13

User-Defined
Parameter 14

F11.14

User-Defined
Parameter 15

F11.15

User-Defined
Parameter 16

F11.16

User-Defined
Parameter 17

F11.17

User-Defined
Parameter 18

F11.18

User-Defined
Parameter 19

F11.19

User-Defined
Parameter 20

F11.20

User-Defined
Parameter 21

F11.21

User-Defined

the time of entering the function code
F11.00, it means that the first
user-defined parameter is F00.00.

U00.02

U00.03

U00.04

u00.07

U00.14

U00.15

U00.16

U00.18

U00.19

U00.29

U02.00

U02.01

U02.02

U03.00

U03.02

U03.21

Uo04.00

Uo4.20

U05.00

U05.03
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Parameter 22

F11.22

User-Defined
Parameter 23

F11.23

User-Defined
Parameter 24

F11.24

User-Defined
Parameter 25

F11.25

User-Defined
Parameter 26

F11.26

User-Defined
Parameter 27

F11.27

User-Defined
Parameter 28

F11.28

User-Defined
Parameter 29

F11.29

User-Defined
Parameter 30

F11.30

User-Defined
Parameter 31

F11.31

User-Defined
Parameter 32

U05.04

U08.00

U19.00

U19.01

U19.02

U19.03

U19.04

U19.05

U19.06

U19.12

F12

Keypad and Display Function Group

F12.00

: No Function

: Forward JOG

: Reverse JOG

: Forward/Reverse Switch
: Rapid Stop

: Coast to Stop

: Cursor Left Shift

M.K

F12.01

: Valid Only at Keypad Control

STOP : Valid at All Command Channels

F12.02

: Unlocked
: Reference Input, Unlocked
: All Locked Except this Function Code

Parameter Locking

F12.03

: No Autotuning
: Upload Parameter to Keypad
: Download Parameter to Inverter

Parameter Copy

N — O — O— O A W — O

F12.04

00000000 - 11111111 (o for
non-displaying, 1 for displaying)
bit0: Output Frequency

LED Display
Parameter 1

000
11111
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bitl: Set Frequency
bit2: Output Current
bit3: Output Voltage
bit4: DC Bus Voltage
bit5: Output Power
bit6: Output Torque
bit7: Torque Setting

F12.05

LED Display
Parameter 2

00000000 - 11111111 (o for
non-displaying, 1 for displaying)
bit0: Not Used

bitl: Estimated Feedback Frequency
bit2: Load Speed

bit3: Numeric Input Terminal Status 1
bit4: Numeric Input Terminal Status 2
bit5: Numeric Input Terminal Status 3
bit6: Numeric Output Terminal Status
bit7: All

000
00000

F12.06

LED Display
Parameter 3

00000000 - 11111111 (o for
non-displaying, 1 for displaying)
bit0: AI2

bitl: AI3

bit2: Al4

bit3: PID Input

bit4: PID Feedback

bit5: Count Value

bit6: Actual Length

bit7: High-Frequency Pulse Input
Frequency: kHz

000
00000

F12.07

LED Display
Parameter 4

00000000 - 11111111 (o for
non-displaying, 1 for displaying)
bit0: High-Frequency Pulse Input
Frequency, Hz

bitl: kilowatt-hour meter, MWh
bit2: kilowatt-hour meter, kWh
bit3: Remaining Time of Timed Run
bit4: Simple PLC Running Times
bit5: Simple PLC Running Stage
bit6: PLC Running Time of Present
Stage

bit7: Not Used

000
00000

F12.08

LED Display

00000000 - 00001111 (o for

k%
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Parameter 5 non-displaying, 1 for displaying) *0000
bit0: UP/DOWN Offset
bitl: VF Separation Output Voltage
bit2: VF Separation Target Voltage
bit3: Motor Temperature
bit4 - bit7: Not Used
F12.09 [L0ad Speed Display | 00 09 30.00 |e
Factor
UP/DOWN .
F12.10 |Acceleration/Decele 0.00: Automatic Rate Hz/s |5.00 O
. 0.01 - 500.00
ration Rate
0: Not to Clear
F12.11 glf; /a]?OWN Offset 1: Clear at Non-Running Status 1 O
2: Clear at Disabled UP/DOWN
Power Failure Save .
0: Disabled
F12.12 |of UP/DOWN ) . 0 O
Offset 1: Enabled (only at modified offset)
Kilowatt-Hour 0: Not to Clear
F12.13 Meter Clear 1: Clear 0 *
0: No Autotuning
1: Reset (exclusive of motor parameter,
F12.14 |Reset inverter parameter, manufacturer 0 O
parameter, running and power-on time
record)
Accumulated
F12.15 Power-On Time h 0- 65535 h XXX %
Fl2.16 [Accumulated 4 s min [XXX |x
Power-On Time min
Accumulated
F12.17 . . 0 - 65535 h XXX |x
Running Time h
Fio.1g Accumulated =, g min XXX |x
Running Time min
Up To
Fl2.19 |mverter Rated 0.40 - 650.00 KW |Specific |x
Power
Model
Inverter Rated Up To
F12.20 |Voltage 60 - 690 V  |Specific |%
Model
Flop) [Mnverter Rated 0.1 - 1500.0 A pPplo
Current Specific
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Model
Performance
F12.22 |Software Serial XXX. XX §XX'X
Numberl
Performance XX XX
F12.23 |Software Serial XX XXX X ’
Number2
Function Software XXX.X
F12.24 Serial Number 1 XXXXX X
Function Software XX. XX
F12.25 Serial Number 2 XXXXX X
Keypad Software XXX.X
F12.26 Serial Number 1 XXX XX X
Keypad Software XX.XX
F12.27 Serial Number 2 XXXXX X
Product Serial XX XX
F12.28 Number 1 XX XXX X
Product Serial XXXX.
F12.29 Number 2 XXXX.X X
Product Serial XXXX
F12.30 Number 3 XXXXX X
0: Chinese
F12.31 |LCD Language 1: English 0
2: Not Used
. 0: Mode 0
F12.32 |Monitor mode 1. Mode 1 1
F12.33 |Mode 1 display
parameter 1 (LED 0.00~99.99 18.00
Stop status display | ’ ’
parameter 5)
F12.34 |Mode 1 display
parameter 2 (LED _
Stop status display 0.00~99.99 18.01
parameter 1)
F12.35 |Mode 1 display
parameter 3 (LED 0.00~99.99 18.06
Stop status display | ’ ’
parameter 2)
F12.36 |Mode 1 display »
parameter 4 (LED 0.00~99.99 18.08
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Stop status display
parameter 3)

F12.37

Mode 1 display
parameter 5 (LED

Stop status display 0.00~99.99 18.09
parameter 4)
F12.38 |LCD display 0.00~99.99 18.00
parameter 1
F12.39 |LCD display 0.00~99.99 18.06
parameter 2
F12.40 |LCD display 0.00~99.99 18.09
parameter 3
F12.41 |UP/DOWN cross  |0: forbidden 0
Zero option 1: allowed
F12.42 |Digital
potentiometer 0.00~F00.16 Hz | 0.00
frequency reference
F12.43 |Digital
potentiometer torque |0.00~| F13.02| % 0.0
reference
F13 Torque Control Parameter Group
Speed/Torque 0: Speed Control
F13.00 Control 1: Torque Control 0
0: Numeric Torque Setting F13.02
1: ATl
2: AI2
3: A3
4: Al4 (Expansion Card)
. 5: High-Frequency Pulse Input (X7)
FI3.01" ' Torque Setting 6: Communication Percentage Setting 0
(Full ranges of options 1 to 6,
correspond to numeric torque setting
F13.02)
7: Not Used
8: digital potentiometer
F13.02 Numeric Torque -200.0 - 200.0 (100.0= Motor Rated % 11000
Setting Torque)
F13.03 |Preset Torque 1 -200.0 - 200.0 % (0.0
F13.04 |Preset Torque 2 -200.0 - 200.0 % (0.0
F13.05 |Preset Torque 3 -200.0 - 200.0 % (0.0
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Torque Control

F13.06 |Acceleration/Decele |0.00 - 120.00 s 0.05 °
ration Time
F13.07 |Not Used
0: Set through F13.09
1: ATl
Upper Limit g ig
F13.08 Eroer(lltlrlgilcy of Torque 4: Al4 (Expansion Card) 0 O
5: High-Frequency Pulse Input (X7)
6: Communication Percentage Setting
7: Direct Communication Setting
Upper Limit
F13.09 |Frequency of Torque|0.00 - Maximum Frequency F00.16 Hz |(50.00 |e
Control
F13.10 |UPper Limit 0.00 - Maximum Frequency F00.16 ~ |Hz [0.00 |
Frequency Offset
Static Friction
F13.11 |Torque 0.0 - 100.0 % 0.0 °
Compensation
Fi3.12 [PrteFrietion ), 0 5 09 Hz (100 e
Compensation
Kinetic Friction
F13.13 |Torque 0.0 - 100.0 % 0.0 °
Compensation
F13.14
~F13.1 | Not Used °
7
F13.18 |Reverse speed limit [0~100 % | 100 °
F13.19 |Reverse torque limit |0~1 1 .
F14 Motor 2 Parameter Group
0: Common Induction Motor
1: Inverter Induction Motor
F14.00 | Motor Type 2: Permanent Magnet Synchronous 0 ©
Motor
Up To
F14.01 |Motor Rated Power |0.10 - 650.00 kW |Specific |O
Model
Up To
F14.02 gglttz;?ated 50 - 2000 vV |Specific |O
Model
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0.01 - 600.00 (Motor Rated Power <

Up To
75kW) .
F14.03 [Motor Rated Current 0.1 - 6000.0 (Motor Rated Power A i/ﬁfgﬁc
>75kW)
Up To
F14.04 xg;‘l’feﬁ:;ed 0.01 - 600.00 Hz |Specific
Model
Up To
F14.05 [Motor Rated Speed |1 - 60000 rpm |Specific
Model
- ) Up To
F14.06 ?:;g:g(‘;dmg (1); Z Specific
) Model
Up To
Fl4.07 |Motor Rated Power 14 555 1 000 sgeciﬁc
Factor
Model
Up To
F14.08 |Motor Efficiency 30.0 - 100.0 % |Specific
Model
Stator Resistor of 1 - 60000 (Motor Rated Power < 75kW) Up To
F14.09 Induction Motor 0.1 - 6000.0 (Motor Rated Power mQ |Specific
>75kW) Model
. Up To
F14.10 Rotor Reswtor of 1 - 60000 (Motor Rated Power < 75kW) mQ |Specific
Induction Motor 0.1 -6000.0 (Motor Rated Power >5kW) Model
0.01 - 600.00 (Motor Rated Power < Up To
Fla11 Leakage Inductance |75kW) mH |Specific
of Induction Motor |0.001 - 60.000 (Motor Rated Power Model
>75kW)
0.1 - 6000.0 (Motor Rated Power < Up To
Fla.12 Mutual Inductance |75kW) mH_ |Specific
' of Induction Motor |0.01 - 600.00 (Motor Rated Power Model
>75kW)
Idling Excitation (7).511(;);))00.00 (Motor Rated Power < Up To
F14.13 f/lli)rtrjrnt of Induction 0.1 - 6000.0 (Motor Rated A ]%/I[)(::Z;f]ic
Power>75kW)
Induction Motor
F14.14 |Field Weakening 10.00 - 100.00 % |87.00
Factor 1
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Induction Motor

F14.15 |Field Weakening 10.00 - 100.00 % |80.00
Factor 2
Induction Motor
F14.16 |Field Weakening 10.00 - 100.00 % |75.00
Factor 3
Induction Motor
F14.17 |Field Weakening 10.00 - 100.00 % |72.00
Factor 4
Induction Motor
F14.18 |Field Weakening 10.00 - 100.00 % {70.00
Factor 5
Stator Resistor of 1 - 60000 (Motor Rated Power < 75kW) Up To
F14.19 Svnchronous Motor 0.1 - 6000.0 (Motor Rated Power mQ |Specific
Y " >75kW) Model
- <
d-Shaft Inductance 0.01 - 600.00 (Motor Rated Power < Up To
F14.20 |of Synchronous 75kW) mH |Specific
oo 0.001 - 60.000 (Motor Rated Power Mool
>75kW)
- <
q-Shaft Inductance 0.01 - 600.00 (Motor Rated Power < Up To
F14.21 |of Synchronous 75kW) mH |Specific
e tz‘r’ 0.001 - 60.000 (Motor Rated B}I’O e
Power>75kW)
Counter Up To
Electromotive Force |10.0 - 2000.0 (Counter Electromotive PO
F14.22 . V  |Specific
of Synchronous Force of Rated Rotation Speed)
Model
Motor
Initial Electric Angle 0.0 - 359.9 (Synchronous motor
F14.23 |of Synchronous
enabled)
Motor
F14.24
- Not Used
F14.33
0: No Autotuning
1: Stationary Autotuning of Induction
Motor
F14.34 Motor Pjarameter 2: Rotational Autotuning of Induction 0
Autotuning

Motor
11: Stationary Autotuning of
Synchronous Motor
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12: Rotational Autotuning of
Synchronous Motor

Drive Control Mode

0: V/F control (VVF)

F14.35 of Motor 2 1: Sensorless Vector Control (SVC) 0
Speed Proportional
F14.36 Gain ASR_P1 0.00 - 100.00 15.00
Speed Integral Time [{0.000 - 30.000
F14.37 Constant ASR_T1 |0.000: No Integral s 0.050
Speed Proportional
F14.38 Gain ASR_P2 0.00 - 100.00 10.00
Speed Integral Time |0.000 - 30.000
F14.39 Constant ASR_T2 |0.000: No Integral s 0.100
Fl4.40 |SVitching 0.00 - Switching Frequency 2 Hz |5.00
Frequency 1
Switching Switching Frequency 1 - Maximum
Fl4.41 Frequency 2 Frequency F00.16 Hz 110.00
Speed Loop
F14.42 |Anti-Saturation 0.000 - 1.000 0.500
Factor
Time Constant of
F14.43 |Output Filter of 0.000 - 0.100 ] 0.001
Speed Loop
Fl4.44 |Speed Control Slip 155 65 200,00 % 100.00
Gain
0: F06.10 and F06.11
1: All
Speed control torque 2 AL
F14.45 [limit source 3:AI3 0
' . 4: Al4 (Expansion Card)
selection .
5: communication
6: maximum of AI2 and AI3
7: minimum of AI2 and AI3
Upper Limit of
F14.46 |Electric Torque for |0.0 - 200.0 % |150.0
Speed Control
Upper Limit of
F14.47 |Brake Torque for 0.0 - 200.0 % |150.0
Speed Control
Flaag |Lxeiation Current i, 0 4 o 0.50

Proportional Gain
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ACR-P1

Excitation Current

0.00 - 600.00

F14.49 |Integral Time ms [10.00
Coni tant ACR-T1 0.00: No Integral
Torque Current

F14.50 [Proportional Gain |0.00 — 100.00 0.50
ACR-P2
Torque Current

F14.51 |Integral Time 8.88'-1\?(?(;;?t(e)gral ms |10.00
Constant ACR-T2 o

F14.52 |Position Loop Gain [0.000 - 40.000 1.000

0: Brake
F14.53 :tvzirg"lfrt;ieMng;le 1: Normal 2
2: No output

SVC Zero

Fl14.54 gfff;’y;ye Brake | 30:0-400.0 (100.0=Idling Current) (%  |100.0
Current
SVC Low

F14.55 |Frequency 50.0 - 150.0 (100.0=Idling Current) % |100.0
Excitation Current

Fl14.56 Vol.tage Feedforward 0-100 % o
Gain
Field Weakening 0: Disabled

F14.57 |Control Options of |1: Direct Calculation 1
Synchronous Motor |2: Automatic Adjustment
Field Weakening

F14.58 |Factor of 100.00 - 200.00 % (100.00
Synchronous Motor
Maximum Field

Fl14.59 Weakening Current |0.0 - 150.0 (100.0= Motor Rated % 1500
of Synchronous Current)
Motor
Proportional Gain of

Fla.60 |Ficld Weakening 16 5 15 50 0.50
Regulator of
Synchronous Motor
Integral Time of

F14.61 |Field Weakening 0.00 - 300.00 ms |10.00
Regulator of
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Synchronous Motor

F14.62

MTPA Control
Options of
Synchronous Motor

0: Disabled
1: Enabled

F14.63

Gain of Autotuning
at Initial Position

0 - 600

%

80

F14.64

Frequency of
Injection Current at
Low Frequency
Range

0.00 - 100.00 (100.00= Motor Rated
Frequency)

10.00

F14.65

Injection Current at
Low Frequency
Range

0.0 - 60.0 (100.0= Motor Rated Current)

%

20.0

F14.66

Low Frequency
Range Regulator
Gain of Injection
Current

0.00 - 10.00

0.50

F14.67

Integral Time of
Low Frequency
Range Regulator of
Injection Current

0.00 - 300.00

10.00

F14.68

Frequency of
Injection Current at
High Frequency
Range

0.00 - 100.00 (100.00= Motor Rated
Frequency)

20.00

F14.69

Injection Current at
High Frequency
Range

0.0 - 30.0 (100.0= Motor Rated Current)

%

8.0

F14.70

High Frequency

Range Regulator
Gain of Injection
Current

0.00 - 10.00

0.50

F14.71

Integral Time of
High Frequency
Range Regulator of
Injection Current

0.00 - 300.00

10.00

F14.72

F14.73

Not Used

F14.74

Angle

0.0-30.0

0.0
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Compensation Phase
of Synchronous
Motor

F14.75

Angle
Compensation Gain
of Synchronous
Motor

0.00 - 300.00

%

0.00

F14.76

Angle
Compensation Filter
Time of
Synchronous Motor

0.000 - 30.000

0.100

F14.77

Motor 2
Acceleration/Decele
ration Time

0: Same as Motor 1

1: Acceleration/Deceleration Time 1
2: Acceleration/Deceleration Time 2
3: Acceleration/Deceleration Time 3
4: Acceleration/Deceleration Time 4

F14.78

Motor 2 Maximum
Frequency

1.00~600.00

50

F14.79

Motor 2 Upper Limit
Frequency

Lower Limit Frequency F00.19 ~
Maximum Frequency F14.78

Hz

50

F14.80

Motor 2 V/F Curve
Setting

0: Straight Line V/F
1: Multi-Dot Polyline V/F

F14.81

Motor 2 Multipoint
VF Frequency Point
Fl1

0.00~F14.83

Hz

0.50

F14.82

Motor 2 Multipoint
VF Voltage Point F1

0.0~100.0 (100.0 = rated voltage)

%

1.0

F14.83

Motor 2 Multipoint
VF Frequency Point
F2

F14.81~F14.85

Hz

2.00

F14.84

Motor 2 Multipoint
VF Voltage Point F2

0.0~100.0

%

4.0

F14.85

Motor 2 Multipoint
VF Frequency Point
F3

F14.83 ~motor rated
frequency (reference frequency)

5.00

F14.86

Motor 2 Multipoint
VF Voltage Point F3

0.0~100.0

%

10.0

F1