User Manual
EM303B General Purpose Inverter

Preface

Thank you for purchasing EM303B series inverter.
Document No.: 3101082

Version No.:104

Issue Date:11/2015

EM303B is a general purposectorcontrol inverterAn induction motowith the help of
EM303B canpossess faspeedresponse and torque control abilitya®C motorwhich
makes themotion control systeratable preciseand quick.

Main Features:

1. SVC (Sensorless vector contrdfrque control accuracy5% rated torque Speed
control accuracy®).2% rated synchronous speed.

2. VVF (Vector decoupling based VF control)h& steady performanceis the same as that
in SVC.

3. Wide speed regulation range, load capacity at low frequesi¢Z/0.5Hz/150% rated
load, VVF/10Hz/150% rated load

4. Optimized current and voltage protection algorithensues that motor can
accelerat/deceleratin 0.1S

5. AVR function makes output voltage stable at grid voltage fluctuation.

Loaddisturbance compensation ensures faifoee operatiorof motor.

7. Auto-searcling motor speedat restartsmootles thestart of motor without current
overshoot

8. 2 acceleration/deceleration modes: linear and S curve.

9. The performance and stability are improved significanith dual CPU.

o

It is the duty of anyser to perform the appropriate, correct installation or configuration of
the optional parameters of the devices. Neither SINEE nor its distributors shall be responsible
or liable for misuse of the information contained herein or mismatching the invétighe

motor.

In the interests of commitment to a policy of continuous development and improvement,
SINEE reserves the right to update the specification of the product or its performance, or the
content herein without notice.
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After Power-on

iDanger

1. Do not touch the inverter and its periphetiatuits with wet hands. Rick of electricg
hazard.

2. Do not touch any input/output terminals of inverter with bare hands. Rick of eleq
hazard.

3. After power is on at the first time, inverter will detect external circuit automatical
Meanwhile, do notouch wiring terminals U, V, and W of inverter, or wiring terming
motor with bare hands. Rick of electrical hazard.

.ﬁDanger

1. [If autotuning is required, be careful of personal injury when motor is running. Ri
accident.
2. Do not change the default$ parameters. Risk of devices damage.

Trial Operation

-iDanger

1.  Only after the front cover is installed, power can be turned on. Never take off th
cover when power is on.
An electric shock may occur.

2. Do not come close to the machine at pofadure if fault reset function is active. T
inverter will restart automatically when power is on.
An injury may occur.

3. Install an emergency switch for a quick brake in case of abnormal condifZhds
only enabled in keypacbntrol mode)
An injury may occur.

Caution

1. Never touch braking resistor. It will be very hot and with higitage when running
Otherwise, an electric shock and a burn injury may occur.

2. Reconfirm the motor and machine are within the applicadhges before starti
operation.
Otherwise, an injury may occur.

3. Do not check signals while the inverter is running.
Otherwise, the inverter will be damaged.

4. Be careful when editing inverter settings. The inverter is in factory default.
Otherwise, the inerter will be damaged.
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1.3EM303B Outlook
See Figure 4 for the outlook of EM303B (Instance: EM30380kW).

Figuret4 EM303B Outlook
Thehousing uppecan badisassemblebly following the arrow shown in Figured
See Figure b for control circuit terminals and main circuit terminals.

eavi [ v2loor] |20V | | xa [ %5 | x [ [ 1ov | v | ke | o |
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EA | EG |PLC|24v|

@ e R S T U \ W PB

Main Circuit Terminal Block
Figure 15 Control Circuit Terminal Block and Main Circuit Terminal Block
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2 Installation

2.1 Verifying Product

Refer to Table 2, and check and verify the EM303B.
Table 21 Check List

Iltem Action
If the products are identical to the purchCheck the devices reference marked on
order. label.
Any part damaged. Check the outlook any damages.
Any screw loosened. Check with a screwdriver if necessary.

Contact the distributor or SINEE directly for quality issue.

z Nameplate

z Model Numbering Scheme

14
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2.2 Overall and Installation Dimensions

EM303B can be classified to 10 sizes for total 30 models. See Figuen@ Table 2 for
installation dimensions.

The keypad can be installed on the metal panel separately with a hole size of
116.54.1(L)*71.58.1 (W)mm, and appteble metal panel thickness:12.0mm.
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Figure 21 Overall and Keypad Dimensions BM303B
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Table 22 OverallnstallationDimensions of EM303B

Model No. W [Wl| H H1 | H2 D D1 | D2 d |Frame

EM303B-0R7G/1R1P3B

EM303B-1R1G/1R5P3B

EM303B-1R5G/2R2P3B

140 | 125| 220 205 -- 152 | 120 | 161 6 (b)
EM303B-2R2G/3R0P3B

EM303B-3ROG/4R0P3B

EM303B-4R0G/5R5P3B

EM303B-5R5G/7R5P3B

165 148 | 250 235 -- 161 | 126 | 170 6 (b)
EM303B-7R5G/9R0P3B

EM303B-9R0G/011P3B

EM303B-011G/015P3B | 215 150 | 352 335 | 317 | 215 | 172 | 224 7 (c)

EM303B-015G/018P3B

EM303B-018G/022P3

EM303B-022G/030P3 270 200 | 470 450 | 424 | 245 | 187 | 254 10 (©)

EM303B-030G/037P3

EM303B-037G/045P3

335| 240 550 530 | 500 | 245 | 190 | 254 10 (c)
EM303B-045G/055P3
EM303B-055G/075P3

390 | 300 695 665 | 635 | 250 | 200 [ 259 12 (c)
EM303B-075G/090P3

EM303B-090G/110P3 386 | 300 | 753 724 | 700 [ 287 [ 231 | 295 13 (d)

EM303B-110G/132P3

416 | 300 ( 855 825 | 793 | 302 | 246 | 310 13 (d)
EM303B-132G/160P3

EM303B-160G/185P3

EM303B-185G/200P3 497 | 397 | 1107 1076 | 1036 | 335 | 285 | 343 13 (d)

EM303B-200G/220P3

EM303B-220G/250P3

EM303B-250G/280P3 | 656| 450( 1348 [ 1314| 1261| 383 | 232 390 | 13 (d)

EM303B-280G/315P3

EM303B-315G/355P3

EM303B-355G/400P3 | 801| 680( 1417 1383| 1330| 383 | 190( 390 | 13 (d)

EM303B-400G/450P3

Remarks:

1. 6modes, EM303B55~075, EM3038)90, EM303B-110~132, EM303B160~200,
EM303B-220~28Q0and EM303B315~400can be floormounted with a chassis which is
in the same width as the inverter. Heights of optional chassis: 12@%8nm,
253mm,308mm, 308mrmand 355mm Please order thextra chassis if neededand see
Section 11.6 for details.

2. EM303B-090~40Q power inputerminals are on the top, and power output terminals are
at the bottom of the inverter.
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Figure 24 Disassemble the Keypad

z Assemble the keypad: Place the bottom of keypad in the slot and then press the top to
push until it clicks into right place. See Figuré.2

Figure 25 Assemble the Keypla
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2.6 Flush Mounting

EM303B-090EM303B-110~132EM303B-160~200 can be installed in flush mounting.
The mounting methad

Pleasemovetheflanges on the top and bottom of the housfngm the place as shown in
Figure 26 to the place as shown in Figur& 2It onlyneedso unscrewthe bolsof flanges
and assemble at the right places. See Figiréo? the installation dimensions.

Tighten the Screws

Unscrew the Bolts

Figure2-6 Disassemlihg the FlangeBigure 27 Assembing the Flanges

*H:sf
Figure2-8 Installation Dimensions for Flush Mounting

Model No. W [W1l] H Hl1 | H2 | D | D1 | D2 | D3 d

EM303B-090G/110P3 | 386 | 300 | 753 | 724 | 700 | 287 | 231 | 295] 136 | 13

EMS036110G/132P3 416 | 300 | 855 | 825| 793 | 302 | 246 | 310| 132 | 13

EM303B-132G/160P3

EM303B-160G185R3

EM303B-185G/200P3 | 497 | 397 [1107|1076|1036( 335 | 285| 343 | 145| 13

EM303B-200G/220P3
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3 Wiring
3.1 Connections to Peripherals
Connections between EM303B and its peripherals are shown in Fidure 3

Mains C%P

Circuit Breaker or
Leakage Switch

Contactor

|

1
Input AC Reactor @

I

BR100 Braking Unit

Input Noise Filter

Braking Resistor

- ~ \‘Na“ﬁ‘

Inverter

Output Noise Filter

Output AC Reactor ? Grounding

3-phase
Induction Motor

Figure 31 EM303B Peripherals Connections

22



User Manual

EM303B General Purpose Inverter

3.2 Wiring Main Circuit Terminals

3.2.1Main Circuit Terminal Block

The main circuit terminals of EM303B are located on the control PCBA:
z 3-phase AC input terminals: R,S,T
z Grounding terminal:=
z DC bus terminalP©
z
z

Wiring terminal for braking resistor: PB

Output terminals of inverter(For connecting to motor): U, V, W
See Figure 2 for main circuit terminal block.

(]

]

G252 Sid

]

]

]l ]

[

LI

®

©

LT 11

R

S

T

u

\Y,

W PB

S

(&) Main Circuit Terminal Bloclof EM303B-015 or below

(b) Main Circuit Terminal Block of EM303B018~075

(c) Main Circuit TerminaBlock of EM303B-090~200
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DC BUS

POWER _ ]

LEERIES EAEN
I [ [ |
§ E%'ﬁ SRS MRS SIS

B

e

o % o o ﬁ o o ﬁ o) ﬁ
| | GCAUTION 7|L
WMOTOR
(d) Main Circuit TerminaBlock of EM303B-220~400
Figure32 Main Circuit Terminal Block

Inverter Model No. W W1 W2 W3

EM303B-090~132 33 - - -

EM303B-160~200 39 - - -

EM303B-220~280 88 22 88 22

EM303B-315~400 104 26 101 23
Remarks:

1. EM303B-090 or above: Power input terminals R, S, and T are on the top, and power

output terminals are at the bottom of the inverter.
2. EMB303B-2200r above: There are 2 wiring screws for each terminal.

3.2.2Main Circuit Terminal Functions
The main circuit terminal functionef EM303B are listed in Table-B. Please wire the

terminals correctly as per corresponding function.

Table 31 Main Circuit Terminal Functions

Terminal Function

R.S. T AC power input terminals for connect_ing tepBase AQoower.
(Terminall1, L2 for AC220V Xphase input invertgr

U, V. W Inverter AC output terminals for connecting tg@Base induction moto

SIS Positive and negative terminals of internal DC bus for connedt
external braking unit.

@ . pp Connecting terminals of braking resistor, one end connected tand
the other to PB.
Grounding terminals

24
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3.2.8Ground Wiring

z
z
z

Make sure the ground terminal grounded.

Do not share the grounding cable witklding machine or power equipment.

The size of grounding cable should meet the teethistandard of electricalppliances,
and the distance to grounding point should be as short as possible.

Do not form the grounding cable as a circuit whenever twoarermverters are used
synchronously. See Figurell for the correct and incorrect grounding wirings.

Figure 311 Ground Wiring

3.2.9Wiring Braking Resistor and Braking Unit
See Chapter 11 for detad$the selection and wiring of braking resistor and braking unit.

3.3 Wiring Control Circuit Terminals

3.3.1Control Circuit Terminals
The control circuit terminals of EM303B are located on the control PCBA:

N N N N N N N

Analog input terminals: Voltage input signals ¥&dVF. Curent input signals |&ndIF.
Numeric input terminals: X1, X2, X3, X4, X5, X6, X7, PLC

Numeric output terminals: EA, EB, EC,Y1, Y2

Analog output terminals: MO, M1

Auxiliary power supply terminals: +24V, COM, +10V, GND.

RS485 communication interface: A+A-

Ground terminal: PE

See Figure 42 for control circuit terminal block.

m|vivejo) |2ov| %] s [0 [ap|iov|vs | a ] s |

Rl SR Sl

I:“:“:“:I -.'_l-'_'-'_l-'_'-'_'-l_l-'_'-l_l-'_'-

So0S TQ%E@@@@@@@@

BAlEclrdeay  |am| 2| xa [ xe [w [ m [ is|iF|w | e
Figure 312 Control Circuit Terminal Block
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3.3.2Function and Wiring of Control Circuit Terminals
Function of control circuit terminals as shown in Tabl 3
Table 34 Function of Control Circuit Terminals

Mode Terminal| Terminal Name Terminal Function
VS VS Analog voltage |0/2~10V(lt can be set as numeric input]
input terminal)
VE VF Analog voltage [0/2~10V(It can be set as numeric input
Analog input terminal)
Input IS IS Analog current  |0/4~20mA(It can be set as numeric inp
input terminal)
IE IF Analog current  |0/4~20mA(It can be set as numeric inpy
input terminal)
X1-RUN . I Program the relevant terminals bstting
X2- FIR l\flelrjrlrgli;]fglnctlon NPUL | 5 50~F2-06 to controthe input of
X3~ X7 setting function(Common Terminal: PL
: . L Switching value input/output signal
Numeric COM Multi functlon_mput common terminal(Ground of 24V powe
Input common terminal
supply) _ _
bLC Multi -function.input VCVIct)rr]nerR? terminal for external connecti
common terminal The default is to connect with 24V supy
EA
Relay . _[EA-EC:NO
Output E(B: Relay output terming EB-EC-NC
Multi -functi Y1 |OC output terminal 1 Programmable muHiunctionoutput
on Output Y2 |OC output terminal 2jterminals as shown in FP2, F213.
A MO Anal_og output Analog output 0~10V or 0~20mA can b
nalog terminal 0 defined b . fE26. F217
Output Analog output efined by setting of 26, or
M1 h F2-19, F220.
terminal 1
Analog terminal
1ov power supply +10V/20mA
. Commonterminalof analog input and
Commonterminalof .
Auxiliary GND analog quantity gﬁé%tf;)anals(Ground of 10V power
gﬁwelr 24V Auxiliary power Output of DC24V/150mA between it an
pply supply(+) COM
Switchingvalue pommon terminal of switching value
COM common terminal input/output signal (Ground of 24V pow
supply) _ _
EEres A+ ?frﬁr%inicatioe RS485 Communications input(+)
-tion A- terminal RS485 Communications inpeit(
Shield PE |Shield ground For shield terminal cable grounding
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3.3.3Wiring the Analog Input Terminals

Wiring terminals VS and VF through analog voltage signal:

When analog voltage input signal is as the external power supply, terminals VS and VF shall
be wired as per the methatiown in Figure 3.3, and terminals IS and IF shall be wired as
per the method shown in Figurel3.

BEVB03B
v
VS W
a\D
@ (b)
Figure 313 Wiring of Terminals VS and ¥

Wiring terminals IS and IF analog current signal:

Figure 314 Wiring of Terminals IS and IF

3.3.4Wiring Multi -function Input Terminal

The multifunction input terminals of EM303B adopt full bridge rectifier circuit. Terminal
PLC is the commoterminal of X1~X7. The current passed through the PLC terminal can be
forward (NPN Mode) or reverse (PNP mode), so that it is flexible to connect terminals
X1-X7 to external devices. The typical wirings are as shown in the followings:

NPN and PNP wiringsfanulti-function numeric input terminals(X3X7)
(See F2 Group for parameter setting)

A. Dry contact wiring B. NPN mode with external |C. PNP mode with externalipply
mode supply

¥ ¥ & X & &8 K
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C. See Figure-36-c for NPN mode with external power supply (Please note that
disconnect terminal PLC from terminal 24V)

External Controller

e

i

7

m
{L»‘L e

Grounding Shidd Cable

Figure 316-c NPN Mode with External Power Supply

D. SeeFigure 316-d for PNP mode with external power supply (Please note that disconnect
terminal PLC from terminal 24V).

Figure 316-d PNP Mode with External Power Supply

3.3.5Wiring Relay Output Terminal

The surge voltage absorbing aiit should be installed for inductive load like relay or
contactor. For instance: RC absorbing circuit (please note that the leakage sutrent
working current of contactor or relay being controlled), VDR o#flyeel diode and etc. (For
DC electromagetic circuit, please pay attention to the polarity at installation). The
component of absorbing circuit should be installed near the ends of relay coil or contactor.
3.3.6Wiring Multi -function Output Terminal

Multi-function output terminals Y1 and Y2 can tak®/4nternal power supply of inverter or
external power supply as shown in Figur273

Figure 317-a Multi-function Terminal with Internal Power Supply
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EM303B

+3.3V

Figure 317-b Multi-function Terminal withExternal Power Supply
Remarks:
If the multi-function output terminal is powered by external supply, then the -fomitition
input terminal should be applied with the same supply, to avoid short circuit when input
terminal is set as PNP mode.
3.3.7Wiring Analog Output Terminals
Analog output terminals MO and M1 can represent various physical quantities when
connected to external analog meter. The specifications of jumper are taken as: 0~20mA
output current or 0~10V output voltage. Here MO and &étrespond to JP1 and JP2
respectively. See Figure1B for details.

EVBO3B Analog Meter MO: Analog voltage output
) Ji
MO: Analog current output
M
M1: Analog voltage output

M1: Analog current output

Figure 318 Wiring Analog Output Terminal

3.3.8Wiring Communication Terminal

Terminals A+ and Aare the RS485 communication terminals of the inverter. The control
network between PC or PLC and inverter can be achieved through connecting
communication with PC or PLC. See Figurd3and Figure 20 for connection of RS485,
RS485/R232 converter and EM303B.

z  Connectto PC or PLC through RS485 terminal

PC/PLC
485-  RSI8S

Communication
Terminals

Figure 319 Wiring Communication Terminals
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3.3.11Standard Control Circuit Wiring
See Figure 21 for stadard control circuit wiring oEM303B.

Figure 321 Standard Control Circuit Wiring of EM303B

Remarks: EM303B-018-40Q No PB terminal.
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3.4 Extending Keypad Wire

Please disassemble the keypad of EM303B as per the method shown in fdgooai2ect to

an extension wire, assemble the keypad in a proper place, and then take it as a control panel
Please disassemble the keypad and connect extension keypad wirewinéthe method

as shown in Figure-32. If the extension wire exceeds 10m, a remote control keypad is
required.

If the keypad wire is also a control circuit wire, wiring precautions as stated in 3.3.4.

Lan piera ormaTon ——

| e— EM303B 4.0KW
| — . WARNING

e:
a arge
) after disconnecting power supply.

Figure 322 Disassemld the Keypad and Connect Extension Keypad Wire

To prevent foreign bodies to entering the inverter, please assemble a keypad window cover
(as shown in Figure-33) at the front cover of inverter after the keypad has been taken out.

Assembling method: Pleapat the cover in the keypad window as per the direction of the
arrow in Figure 34. In order to lock the cover, please fold four flanges on the back of the
cover with a pair of pliers.
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Fold all Four Flanges
to Lock the Cover

Figure3-24Assemble Keypad Window Cover

3.5Wiring Check

Perform the following checks after wiring has been completed:

z  If wiring is correct.

z Ifanything is left in inverter like screw, or wire clippings.
z Ifthescrew is loose.

z

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

4.1 Type and Function of Keypad

EM303B keypad consists off&it LED display, operation buttons and analog potentiometer.
As shown in Figure 4.

EM303Bcan perform function setting, status monitoring, fault monitoring, start/stop control,
and jog operatiomwith the help okeypad.

LED DIGITAL OPERATOR

LEDDisplay

®
+/-

Figure41 LED Keypad

Table 41 Name and function of each button on the keypad

Part Name Function
<< . Select the bit of setting parameters.
SHET Left Shift o ) .
Select the row of monitoring parameter in operation.

Reset previous status.
Reset/Escape |Escape from editing the present parameter.
Returnpreviousmenu.

Button for
Multi-functional |For programmable JOG or forward/reverse selection
programming

JOG

DATA Save edited parameter of present function code.

ENTER

ENTER For entering suimenu.
RUN In keypad control mode, press the button to start inverter.
STOP In keypad control mode, press the button to stop inverter.
STOP/RESET ) ;
RESET Reset setting status from fault status when in fault status.
LED Display function setting, running monitoring, fault monitor

codes angbarameters.
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Part Name Function
Select function parameter, menu or increase the value of §
UP parameters, and increase the present effective reference n
input data.
Select function parameter, menu or reduce the value of 3
DOWN parameter, and reduce the present effective reference n
input data.

RUN:Green On: the inverter is running.
Flashing: the inverter is stopping.
STOP: Red On:fault occurs
S/T: Red Off: in speed control mode
Status Indicator On: in torque control mode
+/-: Red Off: + positive input signal
On: - negative input signal
F/R: Red Off: output frequencyO, forward
On: output frequency<0, re\es.

Ty Analog

. Potentiometer Regulate speed as per input analog value.

4.2 LED Keypad Operation Mode

6 keypad operation modes of EM303B: function setting, parameter copy, operation
monitoring, fault monitoring, jog running, and start/stop. Keypad operatiodes are as
shown in Table £.

Table 42 Keypad Operation Modes

Keypad Operation

Mode Key Function

. Display, edit, save, reset and lock the function code ar
parameters.

. Reset default of the parameters.

. Select relevant parametehen the inverter is running.

Function Setting

. Upload parameter: Upload the parameters saved in the inve
keypad.

Function Parameter |2. Download parameter: Download the parameters saved |

Copy keypad to inverter.

Combine above two modes to copy paramesasily and quickl

for multi-inverter.

N RPIWN -

1.Randomly select function parameters-@®~ C0-31 display

Running Monitoring when the inverter is running.

1. Fault details.

2.Output frequency, DC bus voltage, output current, run
direction, and running status when fault occurs.

3. The last 3 faults.

Fault Monitoring

Press=>) in setting status, the inverter runs as per fetting

\]Og JoG
frequency. Relea, the inverter will stop.
-
Start/Stop In keypad start/stop moderess and then release, inver|

Sor ) . . .
starts to run. Pre In operation status, inverter stops.

Function setting, operation monitoring and fault monitoring are operated by menu setting.
Start/stop, jog and keypad numeric potentiometer are operated bytsitighe
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4.2.1Main Menu Selection
3 main menu operation options: Function setting, operation mogi@nd fault monitoring.

Function setingmenuk0__ __ ,FL._ __  _ F2__  _ ,F3_ _  _ ,F4
_ ,F .  _,F6_ _  __ ,F7_ _ __ ,F8_ _ _ ,F9__
. _ kR~ _ _,Fb_ _ _,FC_ _ __ ,Fd_ _ _ ,FE_
__ ,operation monitoring menu CO __ __, fault monitoring menuEQ__

Selecting main menus refers to the following method:

=L R CEEEE
=y

Figure 42 Main Menu Selectlon

4.2.2Sub-menu Selection
Select 1 code in sulmenu selection. For instance, insuenuofFl__ _ _ , select any
code from F100~F131. See kgure 43 for selecting code.

l DATA
- — GHELE
| —
=] =
| |

Figure 43 Submenu Selection

4.2.3Function Setting
Inverter can display, edit, save and reset parameter in function setting status. Set parametel
correctly before operation starts.

Viewing Parameters

Select corresponding function code and view its parameter via selecting main menu and
subbmenu. For instance: follow the operation procedures shown in Figdréodview
parameter of FD5.

ESC D ENTER D
L).UL.U E U).U).U E
TA

Figure 44 Proceduresf Viewing Parameter
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Editing Parameter

z Follow the viewing procedures to enter the function code first, and then edit the
parameter as per the procedures shown in Figlre 4

z No matter it is in function setting status or operation status, after enteringgtera
editing status, LSB(on the right) flashing refers to that editing the parameter is permitted.
If LSB does not flash, it indicates that editing the parameter is prohibited.

z Please note that when editing the value of lower bits, if pre{2Hg , the bit will
carry automatically after the present selected bit reaches its maximum value. For the
function code as F43 which needs to be set by bit, if press(~y , the bit will not
carry automatically after the present selected bit reaches its maximum value.

Figure 45 Proceduresf Editing Parameter
Remarks:
CLICK in Figure 45 refers to press the button once and release it very quickly.
PRESSIn Figure 45 refers to press the button for a long time to edit the parameter.

Saving and Reseting parameter

z Ifthere is an unexpected editir[geasepressE , and then LSB (on the right) flashes,
pressgj again to return previous meniheparametewill reset to previous value and
would not be changed.uB pres, the edited parameter will be saved, and return
previous menu. Or editing the parameter as the origalag and then presZ=) again.

z Take FOO09 for instance, its original parameter value is 0, save or reset the parameter as
per the procedures shown in Figuré.4
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Flashlng

l

000
EEID @Hm!a
EEIEI

DATA

Figure 48 Procedures fdtflewmg Fault Monitoring Code

4.2.8Multi -functional Button

When FG21=0, inverter runs as per setting jog frequency when prgand will stop
immediately when releasi

When F0G21=1, the running direction of forward /reverse will be switched when pressing

306

4.2.9Start/Stop
If FO-04=1, start/stop of inverter is selected as keypad control ridtuen pressu‘! and

released inverter startsto run In operation status, inverter will stop immediately when
pressin.

4.2.10SwitchingMonitoring Display Code
If inverter is runningor in rampto-stop statusand the present selected function code varies

with the status of inverter (F48=1), pres for 1.5 seconds, the monitoring display code
will varies with the setting values of RD~F423.

4.2.11 Display of Scietific Notification

If the display data of FO0 or CGO00 is more than 5 bits, LED will display in scientific

notification. For instance: if the speed is 180000rpm, LED display is which
refers to 180*18
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5 Trial Operation

5.1 Trial Operation Procedures
Table 51 Procedures of Trial Operation

Procedure Working Scope

&KHFN LQYHUWHUYVY UDWHG SRZHU DQG L

Installation stated in Chapter 2.
Wiring the Inverter Wiring as per the requiremersgtated in Chapter 3.
1. Be sure the inpwoltage ofpower supplymatches the rated voltage
inverter.
2. The input power supplgircuit connects to a breaker
3. The inverter is grounded.
4. Power supply cable is connected to input termimdlsS and T of thi
Check Before Powesn inverter correctly
5. Motor is connected to output terminals U, V, and W of the inv
correctly.
6. Correct control circuit wiring.
7. External switch is at right status.
8. Motor is disconnected from the mechanical system when idling.
1. Check if there is unexpected noise, odd smell, or smoke with inverte
Check at Bweron 2. When power is on, the keypad di§play is normal, no fault and alarmi
3. Turn off the power immediately if any emergency, and check as p|

instruction in Chapter 9.

After the initial operation of inverter, maintenance or motor replaced, re

Parameter Settin - .
9 parameters as defaults, and then conduct following operations.

Input Correct Motor Namepla| Input and confirm the parameters listed on matameplate. Otherwis
Parameter serious damage may occur in operation.

Set correct limit parameters, protection parameters and protection m
Setting Protection Parameter|inverter and motor, mainly as: maximum frequency, wip@t frequency,
Motor and Inverter lower-limit frequency, loweilimit frequency running time, fault retry contr
relay fault output.

1.0Obtain correct motor parameters by autotuning motor parameter bef
initial operation in selecting vector control mode.

Autotuning Motor Parameter (2. Use stationary autotuning motor parameter if motor cannot disconn
load.

3.Do not autotune motor parameters if the motor iming.

Set rotational direction, F/R control, acceleration/deceleration time, ¢
General . ) ,
. mode, star/stop mode, and input mode directly based on driving §
Setting Parameter - L
: working conditions.
Operation - - -
Setparameters of V/F curve scaling, torque boost, slip compensatiol
Control V/F Control )
Parameter AVR function based on load needs.
Set parameter of regulator and torque control, and setting parameters K
Vector Control "
load conditions.

Whenmotor is idling, start inverter in keypad or terminal control mode, d

and confirm the running status of drive system.

1. Motor: stable operation, normal rotation, correct rotational direction, n
acceleration/deceleration process, no unexpected igibraioise or od
smell.

2.Inverter: correct data displayed on the control panel, fans and relays

Idling Trial Operation Check
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stably, no unexpected vibration or odd smell.
3.Turn off the power immediately if anything unexpected.

1. If idling checkis normal, connect the drive system to load.
2. Turn on the inverter by terminal or keypad, increase load directly

monitoring the operation of system when connected to load.
3. Turn off the power immediately if anything unexpected.

On-load Trial Operation Chec

Inverter canconduct basic operation such as normal stasperation
Basic Operation stop,forward/reversendetc. Otherwise, please check if input and startf
function codeareaccurately set.

Program | After setting program operation codes, system can operate in monoc|
Speed |Operatior| recycle mode. Please check program operation codes if anything unex
Control |PID Customer can set PID process control channel and PID regulator parani
Operatior| controlindustrial process according to the drive system demand.
Torque Control | Control the output torque based on the input torque command value.
7KH LQYHUWHU ZLOO DXWRPDWLFDOO\ GH

Advanced
Operation

Normal Operation

Speed Search switch to operation smoothly to reduce stgstshock.

S-Curve Mainly used for the drive system with big inertia andabgplicationwhich is|
Acceleration/ sensitive to acceleration, to reduce mechanical shock and avoid
Deceleration vibration.

Input DC current to the running motor to generate brake torque beforary
or at stop, it makes the motor stop quickly.

Special Terminal [EM303B provides multiple programmable input/output terminals whic
Control connect external contiter to satisfy various applications.

DC Brake

Performance Setting

5.2 Trial Operation Precautions

5.2.1Turningon the Power

Checks before powenm:

z \Voltage of power supply:phase 380VAC, 50Hz

z Connect the input power supply cable toithput terminals R,S, and T afverter

z Connect theutput terminals U, V, and W of inverter to the input terminals of motor

z All control circuit terminals are connected to correct control device, and terminals shall
be off.
Motor is idling.

z Turn the powepn after all above settings have been confirmed.
, DODUH WKH RXWSXW WHUPLQDOV R gtoQnd kehiriah U Vv

PB is wiring terminal of braking resistor. Any damage resulted from incorrect wiring
shall not in warranty.

5.2.2Check at Pover-on
After the inverter starts up, the present working status and parameters will be displayed on
the keypad. See Chapter 9 if anything unexpected displayed on keypad.

5.2.31dling Operation
When motor is idling without mechanical load, the inverter iseiypad or terminal control
mode, try to run the motor. The idling trial operation procedures as shown in followings:
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z Setting Reference Frequency
The default of inverter reference frequency is keypad VP potentiometer regulation.
Before trial operationplease confirm the setting frequency of-G@ and set the
expected reference input frequency through VP potentiometer.

z Starting the Inverter

1. Infunction setting status, press , inverter starts up as per settiajueof FO-11(The

default is 5.00Hz), and motor ruas petthe directiorsetpresently, please monitoring if
it runs in a correct direction.
2. PressC™] on the keypad or turn the start terminal on, the motor runs to the setting
frequency of FE0 displayed.
When reverse terminal is on, the motor reverses to setting frequency.
Press." to adjust motor speed during running process (See 4.2.6 for reference.).
5. Press=Jto enter ramgo-stop status, the speed of motor decreases until the motor
stops.
Operation Status Monitoring
1. Change input frequency or rotation direction, and monitor if there is vibration or
unexpected noise with the motor or not.
2. Check ifinverter runs stably.

pow

N

5.2.40n-Load Operation

After idling operation of motor is succeedgtkaseconnect motor to the mechanical load for

a trial operation.

z Connecting Motor to Mechanical Load

1. After motor stops, turn off the power of inverter, and connectrtb®r to mechanical

load.

Tighten up screw to locate the mechanical load onto the motor shatft.

Starting up the Inverter

Start up the inverter in the same way as that in idling operation.

Set the frequency about 1/10 of the normal running speed.

Get ready for pressin in case of anything unexpected.

Operation Status Monitoring

Monitor that the motor runs in the correct direction.

Increase frequency setting only after load mechanism is stable when running at a low

speed

3. Change the input frequency or rotation direction of motor, and monitor whether there is
vibration or unexpected noise with motor or not.

4. Monitor the parameters of €2 or C013 in running, and confirm whether the output
current of the inverter is normal

NP N ®DNhNEGD
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No. Function Range Unit | Default | Type | S/IN
0: Automatic torque boost
1~10: Fixed torque boost curve
11~20: Oil pump motor boost cu
21~30: Synchronous motor boog
FO0-15 |Torque Boost curve 35 [ 15
31~34: Blower/water pumpoost
curve
35: Customewdefined V/F curve
scaling
FO-16 |Maximum Frequency Fmax20.00~600.00 Hz 50.00 O 16
FO-17 |Upper Limit Frequency |Fup Fdown~Fmax Hz 50.00 O 17
FO-18 |Lower Limit Frequency |Fdown 0.00~Fup Hz 0.00 O 18
FO-19 |Start ModeOptions 0: Normal start 0 o | 19
1: Speed search start
F0-20 [Stop Mode Options 0: Ramp to stop 0 o | 20
1: Coast to stop
0: Jog running
2: Disabled
F0-22 [Speed Monitoring OptionsO: Frequency Hz 0 [ 22
1: Speed rpm
F0-23 |Customer Defined Scalind0.01~600.00 30.00 [ 23
Fo-24 Forward/Reverse Control [0: Reverse PernTltlted 0 o 24
Mode 1: Reverse Prohibited
F0-25 [F/R Deadband Time 0.00~600.00 S 0.00 O 25
Primary Speed Setting 0: Regu.lar speed settling mode
FO-26 Mode 1: Special speed setting mode 0 O 26
2: Process PID input mode
. 0: Basic menu mode
F0-27 |Menu Mode Options 0 O 27
1: Advanced menu mode
F0-28 |Default Control 0: Disabled 0 o |28
1: Defaults Reset
0: Parameter setting permitted
F0-29 [Parameter Setting Contro|1: Parameter lock O 0 O 29
2: Parameter lock 1
0: Model G
F0-30 (Inverter Model 0 O 30
1: Model P
F0-31 |User Password 0~65535 XXXXX O 31
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6.2.2F1 Group: Motor Parameters

No. Function Range Unit | Default | Type | S/N
F1.00 |Motor Type 0: AC induction motor 0 o |32
1: Not used
F1-01 |Motor Rated Power 0.40~480.00 KW | XXXX O |33
F1-02 |Motor Rated \Voltage 60~660 \% XXX O |34
F1-03 |Motor Rated Current 0.1~1500.0 A | XXXX O [35
F1-04 |Motor Rated~requency |20.00~600.00 Hz | XXXX [ O |36
F1-05 |Motor Rated Speed 1~60000 rpm | XXXX O |37
F1-06 |Motor Wiring Mode 2 T] X O |38
F1-07 [Motor Rated Power Factol0.50~0.99 X O |39
F1-08 |ldling Excitation Current 10.1~1500.0 A | XXXX O |40
F1-09 |Rated Torqu&urrent 0.1~1500.0 A | XXXX X |41
F1-10 |Stator Resistance R1 0.001~60.000 XXXX | O |42
F1-11 [Rotator Resistance R2  |0.001~60.000 XXXX | O |43
Stator& Rotor Leakage
F1-12 Inductance Ls 0.1~3000.0 mH | XXXX | O |44
Stator& Rotor Mutual
F1-13 Inductance Lm 0.1~3000.0 mH | XXXX 45
F1-14 |Motor Efficiency 30.0~99.0 XXX 46
0: No autotuning
F1-15 |Autotuning Parameters |1: Stationary autotuning 0 O |47
2: Rotational autotuning
F1-16 [Inverter Address 1247, . 1 O |48
0: Broadcasting Address
0: 4800
F1-17 |Communication Bit Rate ; 22280 bps 1 O |49
3: 38400
L . 0: No parity 1+8+1 for RTU
F1-18 Communication Parity 1: Even parity 1+8+1+1 for RTU 0 O |50
Mode 2: Odd parity 1+8+1+1 for RTU
Masterslave 0: The inverter is the slave
F1-19 Communication Mode 1: The inverter is the master 0 © |5t
Receiving Address of Slavyj0:Primary Numeric Frequend{0-0
F1-20 Inverter ’ l:Auinia?ly Numeric Freqquer:(cfwgg)e) 0 O |52
F1-22 |Analog Input Gain K1 0.00~600.00 % | 100.00| @ |54
F1-23 |Analog Input Gain K2 0.00~600.00 % 0.00 ® |55
F1-24 |Analog Input Gain K3 0.00~600.00 % | 100.00| @ |56
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No. Function Range Unit | Default | Type [ S/N
F1-25 |Analog Input Gain K4 0.00~600.00 % 0.00 ® |57
F1-26 |Analog Input Gain K5 0.00~600.00 % | 000 [ ® [58
F1-27 |Analog Input Gain K6 0.00~600.00 % |0.00 ® |59
F1-28 |Analog Input Gain K7 0.00~600.00 % [0.00 ® (60
F1-29 |Analog Input Gain K8 0.00~600.00 % [0.00 @ |61
F1-30 |Communication Overtime |0.0~60.0(0.0: Disabled S |00 @ |62

0: Input frequency
1: Output frequency
2: Primary Numeric Frequency

L 3: Auxiliary Numeric Frequency

Master Communication
Fi-31 Transmitting Data 4 VP 0 ® |63
5:VS
6: VF
7:1S
8: IF
6.2.3F2 Group: Input/Output Terminal Parameters

No. Function Range Unit | Default | Type| S/N
F2-00 [Multi-function Input Terminal X4dRUN 1 O |64
F2-01 [Multi-function Input Terminal XZ/R 2 O |65
F2-02 [Multi-function InputTerminal X3D1 3 O |66
F2-03 [Multi-function Input Terminal X492 4 O |67
F2-04 |Multi-function Input Terminal X&5D3 See Table 4 ) 5 O |68
F2-05 [Multi-function Input Terminal X&RS Fun(‘:tlons ?f Numeric 9 O |69

- - - Multi-function Input
F2-06 |Multi-function Input Terminal X7RST . 10 O |70
Terminals
F2-07 |Not used 71
F2-08 |VS Input Function Defining 0 O |72
F2-09 |IS Input Function Defining 0 O |73
F2-10 |VF Input Function Defining 0 O |74
F2-11 [IF Input Function Defining 0 O |75
F2-12 |Multi-function Output Terminal Y1  |See Table € 0 O |76
F2-13 [Multi-function Output Terminal Y2  |Functions of Numeric 1 O |78
F2-14 |Relay Output Terminal R1 Multi-function Output 9 O |79
F2-15 |Not Used Terminals 80
F2-16 |Analog Output Terminal MO See Table 8 F216~F217(% 0 O |81
F2-17 |Analog Output Terminal M1 Analog Output Full Scale [% 6 O |82
F218 Not Used 83
~F2-21 ~86
F2-22 |MO Output Lower Limit 0.00~100.00 % 0.00 | @ |87
F2-23 |MO Output Upper Limit 0.00~100.00 % 100.00( @ (88
F2-24 |MO Output Gain 0.00~300.00 % 95.00 | @ |89
F2-25 |M1 Output Lower Limit 0.00~100.00 % 0.00 | ® |90
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No. Function Range Unit | Default [ Type| S/N
F2-26 |M1Output Upper Limit 0.00~100.00 % 100.00| @ |91
F2-27 |M1 Output Gain 0.00~300.00 % 95.00 | @ |92
F2:28 Not used
~F2-31

Table 6-1 Functions of Numeric Multi-function Input Terminals
No. Function No. Function
0 |Disabled 26 |Not Used
1 |RUN-run 27 Switching Speed Input Setting to Primary
Speed Setting
2 |F/R Forward/Reverse 28 Switching S_peed Input Setting to Auxiliary
Speed Setting
itching Pri i Regul
3 |Preset Speed Terminal 1 29 Switching ‘rlmary Speefletting to Regular
Speed Setting
4 |Preset Speed Terminal 2 30 SWltch{ng Regular Speed ‘Input Setting to
Numeric Speed Input Setting
5 |Preset Speed Terminal 3 31 Switching Jog Input Setting to Jog Numeri
Speed Input Setting
6 |Preset Speed Terminal 4 32 |Not Used
7 |Acceleration/Deceleration Time Terminal 1 33 |Not Used
8 |Acceleration/Deceleration Time Terminal 2 34 |Not Used
itching R lar T | t Setting t
9 |Coast to Stop 35 Switc| |‘ng egular orque.npu Setting to
Numeric Torque Input Setting
10 |Inverter Fault Reset 36 |Not Used
11 |Forward Jog FJOG 37 |PID Positive/Negative Setting Switch
12 [Reverse Jog RJIOG 38 |Not Used
13 | Terminal UP 39 |Not Used
14 | Terminal DOWN 40 |Not Used
15 [UP/DOWN Clearing 41 |Not Used
16 |Acceleration/Deceleration Prohibited 42 |Not Used
17 [Ramp to Stop 43 |Not Used
18 |3-wire Sequence Stop Control (Pulse Stop) 44 |Preset Current Limit Terminal 1
19 [Not Used 45 |Preset Current Limit Terminal 2
Switching Drive Control Mode to V/F Control - .
20 wriehing Lrive Lonfrol Mode fo ontro 46 |Preset Current Limit Terminal 3
Mode
21 Switching Run Command fBerminal Control 47 | Start Wobbulation Operation
Mode
22 |Run Command Input 0 48 |Not Used
23 |Run Command Input 1 49 |Program Operation Reset(Reset Time,Pul
itching | I'M I
24 Switching Input Control Mode to Speed Contro 50 |Alternate Motor Switching Command
Mode
itching | M T
25 ,\SAV(\,IEC; ing Input Control Mode to Torque Contro| 51 |External Fault Input
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6.2.4F3 Group: Preset Speed Operation Parameters

No. Function Range Unit |Default| Type| S/N
F3-00 [Preset Speed 1 0.00~Fmax/0.0~Fmax Hz 000 | @ 96
F3-01 [Preset Speed 2 0.00~Fmax/0.0~Fmax Hz 500 | @ 97
F3-02 [Preset Speed 3 0.00~Fmax/0.0~Fmax Hz | 10.00| @ 98
F3-03 [Preset Speed 4 0.00~Fmax/0.0~Fmax Hz | 1500| @ 99
F3-04 [Preset Speed 5 0.00~Fmax/0.0~Fmax Hz | 20.00| @ | 100
F3-05 [Preset Speed 6 0.00~Fmax/0.0~Fmax Hz | 25.00| @ | 101
F3-06 [Preset Speed 7 0.00~Fmax/0.0~Fmax Hz | 30.00| @ | 102
F3-07 [Preset Speed 8 0.00~Fmax/0.0~Fmax Hz | 3500| @ | 103
F3-08 [Preset Speed 9 0.00~Fmax/0.0~Fmax Hz | 40.00| @ | 104
F3-09 [Preset Speed 10 0.00~Fmax/0.0~Fmax Hz | 45.00| @ | 105
F3-10 [Preset Speed 11 0.00~Fmax/0.0~Fmax Hz | 50.00| @ | 106
F3-11 |Preset Speed 12 0.00~Fmax/0.0~Fmax Hz [ 50.00 | @ | 107
F3-12 |Preset Speed 13 0.00~Fmax/0.0~Fmax Hz | 50.00| @ | 108
F3-13 |Preset Speed 14 0.00~Fmax/0.0~Fmax Hz | 50.00| @ | 109
F3-14 |Preset Speed 15 0.00~Fmax/0.0~Fmax Hz | 50.00| @ | 110
F3-15 [Acceleration Time 2 0.00~600.00 S/min| 15.00| @ | 111
F3-16 [Deceleration Time 2 0.00~600.00 S/min| 15.00| @ | 112
F3-17 [Acceleration Time 3 0.00~600.00 S/min| 15.00| @ | 113
F3-18 [Deceleration Time 3 0.00~600.00 S/min| 15.00| @ | 114
F3-19 [Acceleration Time 4 0.00~600.00 S/min| 15.00| @ | 115
F3-20 [Deceleration Time 4 0.00~600.00 S/min| 15.00| @ | 116
F3-21 [Acceleration/Deceleration Time Unit (l) iin 0 O | 117
F3-22 [DC BrakeProportion at Start 2;3;325%000 % | 100.00 O | 118
F3-23 [DC Brake Time at Start 0.00~30.00 S 0.00 [ O | 119
F3-24 [DC Brake Start Frequency at Stop [0.10~60.00/0.1~60.0 Hz 200 | O | 120
F3-25 [DC Brake Proportion at Stop g(?g;j’gs%ooo % |100.00f O | 121

0~15kW 0.40
F3-26 |DC Brake Waiting Time at Stop 2018(: 15~110kW S 070 | O | 122
110~400kW 1.00
F3-27 [DC Brake Time at Stop 0.00~30.00 S 0.00 [ O | 123
0: Run as per the lower lin|
frequency
F3-28 |Lower Limit Frequency Control 1: Run at zero speed after] 0 O | 124
lower limit frequency
running time is up.
F3-29 |Lower Limit Frequency Running Tim{0.00~600.00 S 60.00| O | 125
F3-30 |Open Loop Slip Compensation 0.00~200.00 % |100.00| @ | 126
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No. Function Range Unit | Default | Type| S/N
* * * * * * * FE
Menu Display
F4-14 olo|Jo]Jo|J]OoO|]O]O|1 0000000] @ |142
Control 2
0: No Display 1: Display *: Not used
o * | Iq [E-Slip|E-Speeq * |Fs |/ |Fo
Monitoring Referenc] 0 o 1111111 e 143
F4-15 [Options 0]0 0 0 010
0: Absolute Value 1: +/-,*: Not used
LCD Language
F4-16 . guag 0: Chinese, 1: English 0 O (144
Options
F4-17 |Not Used 145
If Parameters Chango_ Unchanaed
F4-18 |with Inverters ) g 1 O |146
. 1: Changed
Working Status
Parameter Setting
F4-19 | . 0~575 0 ® |147
Display
Parameters displaye
F4-20 |in the £'row in 0~575 512 ® |148
operation
Parameters displaye
F4-21 [in the 29row in 0~575 514 ® (149
operation
Parameters displaye
F4-22 |in the 3% row in 0~575 524 ® (150
operation
Parameters displaye
F4-23 [in the 4" row in 0~575 525 ® [151
operation
Parameters displaye
Fa-24 | 3 PaY9y-575 512 ® |15
in the £'row at stop
Parameters displaye
F4-25 | q 0~575 514 ® |153
in the 2°row at stop
Parameters displaye
F4-26 | J 0~575 524 ® |154
in the 3° row at stop
Parameters displaye
F4-27 | h pay 0~575 528 ® (155
in the 4" row at stop
F4-28 [Not Used 156
F4-29 |Not Used 157
PID Feedback Loss
F4-30 . 0.0~PID maximum scale 0.0 O (158
Detection Value
PID Feedback Loss
F4-31 0.0~6000.0 S 6000.0 O 159

Detection Time
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6.2.6F5 Group: General Parameters of Vector Control

No. Function Range Unit| Default [Typel S/N
F5-00 [Speed Proportional Gain ASR_|[0.00~100.00 % 15.00 ® | 160
. .. |0.00~30.00 0.00: No
F5-01 [Speed Integral Time ASR_Til | . S 0.50 ® | 161
integration
F5-02 |Speed Differential Time ASR_T{0.00~10.00 mS 0.00 ® | 162
F5-03 |Speed Proportional Gain ASR_]0.00~100.00 % 12.00 ® | 163
) . 10.00~30.00 0.00: No
F5-04 |Speed IntegralTime ASR_Ti2 | ) S 0.50 ® | 164
integration
F5-05 |Switching Frequency 0 0.00~ Switching Frequency 1 Hz 5.00 O | 165
F5-06 |Switching Frequency 1 Switching Frequency® Fmax Hz 10.00 O | 166
F5-07 [Torque Current Acceleration Tin{0.000~30.000 S 0.040 ® | 167
F5-08 [Torque Current Deceleration Tir{0.000~30.000 S 0.040 ® | 178
F5-09 |Power Torque Current Limit 80.00~250.00 % 165.00 ® | 169
F5-10 |Brake Torque Current Limit 80.00~250.00 % 165.00 ® | 170
0: Primary Numeric Torque
Setting
1: VP
2: VS
3:1S
F5-11 [Regular Torque Setting 4: VF 0 O] 171
5:IF
6: Not used
7: KI*VP+K2*(K3*VS+
K4*IS+K5*VF+K6*IF -K8*5V
)
F5-12 |Primary Numeric Torque Currer|0.00~Maximum torque % 0.00 172
N 0: Positive Torque
F5-13 [Torque Direction . 0 173
1: Negative Torque
0: Upper LimitFrequency
Upper Limit Frequency Limiting 1: VS* Upper AL“jmt Frequeng
F5-14 of Torque 2: 1S*Upper Limit Frequency| 0 O | 174
3: VF*Upper Limit Frequency
4: IF*Upper Limit Frequency
F5 15 Stati§ friction compensation 0.00~150.00 % 0 e | 175
coefficient
F5- 16 [Not Used 176
F5. 17 |>1aHC friction actingeutoff 0.00~50.00 Hz | 200 |0 177
frequency
FS-18 Not Used 17
~F5-19 ~179
F5-20 |Gain of VVF Excitation Current |0~60000 0 ® | 180
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OIP: Output phase loss

EHT: External fault

EEd Inverter EEPROM failure

EEU:Keypad EEPROM failure

StP: Autotuning cancelled

SFEAutotuning coasto-stop

SrE Stator resistance error

SIE:Idling current error

ESTPID feedback
lossSPIcommunication

fault/SCFault
InP: Internal fault
EO0-01 [Output Frequency at Fault|XX.XX Hz 0.00 X | 545
EO0-02 [Output Current at Fault  |XXX.X A 0.0 X | 546
EO0-03 [DC Bus Voltage at Fault  |[XXXX V 0.0 X | 547
E0-04 [Running Direction at Fault|For:ForwardrEu: Reverse 0 X | 548
ACCAcceleration
EO-05 [Running Status at Fault |COnConstant Speed 0 X | 549
dEC Deceleration
0: Normal
EO0-06 (Stall Status at Fault U : Overvoltage stall 0 X | 550
Cl: Overcurrent stall
EO0-07 (Working Time at Fault HOUR[ O X | 551
E0-08 [The T'Most Recent Fault |Fault trips 0 X | 552
EO0-09 [Output Frequency at Fault]XX. XX/XX.X Hz | 0.00 | X | 553
EO0-10 [OutputCurrent at Fault XXX.X A 0.0 X | 554
EO-11 |DC Bus Voltage at Fault  [XXXX \% 0.0 X | 555
EO0-12 [Running Direction at Fault|For:ForwardrEu: Reverse 0 X | 556
ACCAcceleration
E0-13 |Running Status at Fault |COnConstant Speed 0 X | 557
dEC Deceleration
0: Normal
EO-14 (Stall Status at Fault UL: Overvoltage stall 0 X | 558
Cl: Overcurrent stall
EO0-15 |Working Time at Fault HOUR[ O X | 559
E0-16 [The 7 Most Recent Fault [Fault trips 0 X | 560
E0-17 |Output Frequency at Fault]XX. XX/XX.X Hz 0.00 X | 561
E0-18 |OutputCurrent at Fault XXX X A 0.0 X | 562
E0-19 |DC Bus Voltage at Fault |XXXX \% 0.0 X | 563
E0-20 |Running Direction at Fault|For:ForwardrEu: Reverse 0 X | 564
ACCAcceleration
E0-21 |Running Status at Fault |Con Constant Speed 0 X | 565
dEC Deceleration
EO0-22 [Stall Status at Fault 0: Normal 0 X | 566
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F7-14 |Jog M1 Output Lower Limit ]0.00~100.00 % 0.00 | @ |238
F7-15 [Jog M1 Output Upper Limit |0.00~100.00 % | 100.00| @ | 239
F7-16 |[Jog M1 Output Gain 0.00~300.00 % | 95.00 | @ | 240
F7-17 241
~ |Not Used ~
F7-19 243
No. Function Range Unit | Default [Type| S/N
F7-20 |Automatic PMW 0: Disabled 1: Enabled 0 ® (244
F7-21 |Lower Limit Carrier Frequenc|1.000~F7-22 kHz | 2.000 | @ | 245
0~9kW:1.000~16.000
- ) 9kW~37kW:1.000~8.000
F7-22 |Upper Limit Carrier Frequenc] kHz | 6.000 | @ | 246
37kW~110kW:1.000~4.000
110kw~400kW: 1.000~3.000
F7-23 [Not Used 247
F7-24 |Slip Filter Time 0.01~20.00 S 1.00 248
Stator Voltagedrop
F7-25 ) ) 0.00~200.00 % | 100.00 249
Compensation Gain
F7-26 |Deadband Compensation Ga|0.00~200.00 % | 100.00 250
0:No Compensation
F7-27 |Deadband Compensatitvode [1:Mode0 1 O | 251
1:Mode 1
F7-28 [Minimum base blackout perio{0.40~10.00 S 0.50 252
F7.09 |MIN Effective Output 0.00~Fmax/0.0~Fmax Hz | 000 | O [253
Frequency
F7.30 | VN Acceleration/ 0.05-30.00 Simin| 0.05 | O | 254
DecelerationTime
F7-31 |Zero Frequency Brake Currer{100.00~500.00 % | 100.00| O | 255
7.1.4F8 Group: Input/Output Bias
No. Function Range Unit [ Default | Type| S/N
Ones place: VS voltage options
0: 0~10V
1:2~10V
Tens place: VF voltage options
0: 0~10V
F8.00 Volt.age/Currentlnpulz2~1OV _ 0000 o | 256
Options Hundreds place: IS current options
0: 4~20mA
1: 0~20mA
Thousands place: IF current options
0: 4~20mA
1: 0~20mA
F801 Volt.age/Current BigOnes place: VS v_oltage bias options 2210 o | 257
Options 0: Input /output bias 0
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Fd-19 435
Fd-20 |CPUB Software Versior|X.XX XXX X 1436
Fd-21 |Inverter Rated Power [0.40~480.00 KW [XXXX X 437
Fd-22 [Inverter Rated \oltage |60~660 VXXX X [438
Fd-23 |Inverter Rated Current [0.1~1500.0 A [XXXX X 1439
Fd-24 [Inverter Running Time |User monitoring HOUR|XXXX X [440
Fd-25 [Inverter Running Time |User monitoring min [ XXXX X [441
No. Function Range Unit [Default| Type [ S/N
) ) 0:Disabled
Fd-26 |Running Time Control 1-Enabled 0 - | 442
Fd-27 |Set Running Time 0~65535 HOUR|0 - |443
Fd-28 |Distributor Password 444
Fd-29 |Manufacturer Password 445
Fd-30 |Keypad Software VersiX.XX XXX X | 446
Fd-31 |CPUA Softwaré/ersion [X.XX XXX X |447
7.1.10FE Group: User Defined Terminal Function Parameters
No. Function Range Unit | Default | Type| S/IN
FE-00 |Numeric Input Filter Time40~100; 1=0.50mS 10 O | 448
X7 | X6 | X5 | X4 [ X3 [ X2 | X1
—= Tern'”l.inal Input. . 0 0 0 : 0| O 0 0 0000000 O | a49
Positive/Negative Logic [0: Positive Logic. On at OV/Off at 24\ 0
1: Negative Logic. Off at 0V/ On at 24
FE-02 [X1 Input Delay Time 0.00~300.00 S [0.00 O |[450
FE-03 [X2 Input Delay Time 0.00~300.00 S [0.00 O |[451
Ones place: VS inpignaloptions
0: Analogsignalinput
1: Numericsignalinput
Tens place: IS inpuignaloptions
0: Analogsignalinput
. . |1: Numericsignalinput
FE-04 |Analog Input Signal Optio Hundreds plgce: VIF; inpsignaloptions 0000 O | 452
0: Analogsignalinput
1: Numericsignalinput
Thousands place: IF inpsignaloptions
0: Analogsignalinput
1: Numericsignalinput
Ones place: Input terminal VS
0: VS is on ahigh level input
Analog Terminal Input 1: VSisonatlow level .input
FE-05 Logic Tens place: In.puttermlrﬂﬂs 0000 O |453
0: IS is on ahigh level input
1: IS isonatlow level input
Hundreds place: Input terminal VF
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8 Parameter Description

Section 1 General Parameters
8.1 F0 Group: General Parameters

No. Function Range Unit | Default | Type
F0-00 (Speed Reference Inp{Frequency: 0.06-Fmax/0.0~Fmax
o i ) Hz | 0.00/0
(L) |Monitoring Speed: 6-F*Customerdefined
) Rpm|[ 0.0/0 | X
FO-01 | Torque Reference Inp|scaling o 0.00
(H) |Monitoring Torque input: 0.00~Limited torque 0 '

F0-00 and FEA01 are optional and for reference only. Their parameters are the setting value of
present drive mod&ymbol () shall be displayed if the value is negatihen the reference
input control mode is different, the data reflected=5y00/FQ-01is also different.

Speed Reference Input Monitoring

The unit ofF0-00/FC-01is Hz or rpm which indicates that theepent control object is the

motor speed, its value is the present setting objective value of speed. When objective value is
reverse input, thesymbol(-) shall be displayed.

Torque Reference InputMonitoring

The unit ofF0-00/F0-01 is % which indicateshat the present control object is the motor

torque. The value is the percentage of present objective torque current to motor rated torque
current. If the objective value is negative torque, thanbol(-) shall be displayed. The

setting mode of torque fierence input is active only in SVC1.

No. Function Range Unit | Default | Type
0:V/F open loop control
. 1:Not used
F0-02 | Drive Control Mode 5. SVCO 2 O
3:SVC1

F0-02=0 V/F Open Loop ControlApplicable to the occasions when one inverter drives
multi-motor,and speed regulationgth low requirements forapidity and accuracy.

x FO-02=2 SVCO Vector control mode O (without speed feedback). It only estimates
reattime speed, but no feedback control. The whole process of output current is under
reattime closeloop control. When motor 0.5 Hz output reaches 150% rated torque, the
inverter will automatically search the load variables and limit the output current to make it
not exceed the permitted maximum current. Even if load varies suddenly or theredk a q
acceleration or deceleration, overcurrent would not occur, so that a general purpose inverter
can achieve high performance and reliability.

Remarks:

This mode is only appiableto speed control mode and not to torque control mode.

x FO-02=3 SVC1 Vector control mode 1 (without speed feedback). It not only estimates
speed in realime, but also controls feedback. Speed and current are unddinteal
closeloop control all the time. The speed control and torque control can be achieved at the
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FO-06 Forselecting the source of regular speed setting signal.
FO0-06=0Primarynumeric frequency setting mode is defined by the value €f#0
FO0-06=1Settingfrequency is set by VP keypad potentiometer.
F0-06=2Settingfrequency is set by the voltage of analog terminal VS
F0-06=3 Settingfrequency is set by the current of analog termigal
F0-06=4Not used
FO-06=5Settingfrequency is set by K3*VS+K4*IS (Input VS and IS signals)
F0-06=6 Settingfrequency is set biK3*VS+K5*VF (Input VS and VF voltage signals)
F0-06=7 Settingfrequency $ set byK4*IS+K6*IF (Input IS and IF current signals)
F0-06=8Settingfrequency is set by the greater value between K3*VS and K5*VF (Inputs
of terminalsVS and VH
F0-06=9Sdting frequency is set by the greater value betw&gnS andK6*IF (Inputs of
terminalslS and IF
F0-06=1C5etting frequency is set by all input signals:
K1*VP+K2*(K3*VS+K4*S+K5*VF+K6*IF -K8*5V)
% The combination ofr@alog voltage signal anahalog current signal can be considered
as that the current signal linearly isshed to voltage signal of-D0V first, and then
calculate.

(@ l 1. The default of analog voltage inputs VS and #F10V.

2. The default of analog current inpdt-~20mA
3.K1~K8 are analog signal gains which can be séEb2~F1-29.

No. Function Range Unit | Default | Type
FO-07 |Primary Numeric Frequency Settin|0.00~Fmax Hz 0.00 o

FO0-07 Thesetting value of primary numeric frequency, and the range:-~d@tax.
% Press(2J) or to edit the value of FO7 in running preparation and running status.

No. Function Range Unit | Default | Type
F0-09 |Acceleration Time 1 |0.00~600.00 S/min| 15.00 o
FO0-10 |Deceleration Time 1 (0.00~600.00 S/min| 15.00 o

Acceleration time is the time taken for the output frequency to riseGHmup to maximum
frequency Fmax set by FI5. Deceleration time is the time taken for the output frequency to
drop fromFmax down to OHz, which are not relevant to forward and sever

As shown in Figure -A.
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FO-19=0Startas per setting mode: Zer
speed start, or DC brake first, and th
zero speed start.

F0-19=1 Speed search startBefore
inverter starts, the motor may be rotatir
Detecting motor speed and directic
when inverter starts running, the spe
and running direction of motor can t
directly searched base on the detect
result. Smooth start can be applied to 1
motor which is rotating. The process ¢
speed search is as shown in Figu® 7

Power Suppl;

Off

Motor Spee

0
Variable rd

Output Reverse
Frequency

0

Time
"~ Negative
i
i

Frequency

—— =—— Motor Speed and
Direction Detection

Figure?5 Speed Search Start

® 1. Load inertisshall be taken into consideration whiecreasing the setting val
of acceleration/deceleration time in speed search start mode.
2. Speed search start mode is applicable to the occasion when one invertg
one motor, especially practical for industrial dryer. Due to the grid pauénge o
accidental fault of inverter, the industrial dryer will rotate freely for a long.tfapee
searchstart can ensure that the industrial dryer returns normal work as short as posg

Before inverter starts, the motor may run at low speed opjosite rotation status. If

inverter starts immediately at mean time,

overcurrent may occur. In order to avoid such fault,

before inverter starts, please start DC brake to stop motor, and then the inverter runs to setting
frequency as per setting diremti See F22, F3-23 for the setting method of starting DC

brake.

No. Function

Range Unit | Default [Type

FO-20 [Stop Mode Options

0: Ramp to stop
1: Coast to stop

0 O

Stop Mode Setting:
Ramp to Stop

FO-20=0Motor is rampto-stop in setting deceleratidime.

[ Default is FQ10 Deceleration Time 1L
Coast to Stop

FO0-20=1While the stop command is inputyierter stops output immediately, and the motor
coasts to stop. The stop time is up to load inertia.

If there is a coadib-stop terminabindwhen it ison, the inverter enters codststop status
immediately, and when it is off, the imer will not restart only ifiving the run command

again
No. Function Range Unit | Default [Type
0: Jog running
FO-21 Function Settin{1: Positive/Negative input switchin 0 O
2: Disabled
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1. When reverse is permitted, inverter will judge present rundinection base
on the setting oF0-08 and the status of terminal F/R.A0-08=1and terminal F/
is on, inverter runs forward.
2. If the setting forward direction of inverter is not identical with the expected ru
direction of motor, switch anywb of output cables (U, V, and W) of inverter or
F0-08=1.

No. Function Range Unit | Default [Type

0: Regular speed setting mode
1: Special speed setting mode 0 O
2: Process PID input mode

Primary Speed Settir

F0-26 Mode

FO0-26=0 Primary speed setting mode is the regular speed setting mode. Primary numeric
speed setting mode or analog signal setting mode can be set by selecting paramdiér of FO
F0-26=1Primary speed setting mode is the special speed setting mode. Speciaksjegd

mode can be selected as program running or stepping speed setting mode by advancec
running mode.

F0-26=2Primary speed setting mode is process PID input mode. Numeric PID setting mode
or analog signal setting mode can be selected Wa0F4

No. Function Range Unit | Default [Type
. 0: Basic menu mode
F0-27 [Menu Mode Options 1 Advanced menu mode 0 O

FO-27=0Keypad only displays the basic setting parameters of FO~Ffo(f parameters
could meet the needs of most of applications.)
FO-27=1Keypad displays I-group parameters of FO~FF for users to set parameters.

No. Function Range Unit | Default | Type
0: Disabled
F0-28 (Default Control 1. Defaults Reset 0 O
No. Function Range Unit | Default | Type
0: Parametesetting permitte
FO0-29 |Parameter SettinGontrol |1: Parameter lock O 0 O

2: Parameter lock 1

Reset Default

FO0-28=1Reset Default:Except motor parameters in Group F1 Group and FA Group, and
inverter parameters in Fd Group, the rest of parameters will reset to default. After reset
completed F0-28=0

Parameter Lock

FO0-29=0All parameters are allowed to be edited.

F0-29=1Parameterlock O

Lock parameters except numeric settings. The numeric settings are primary numeric
frequency settindgr0-07, auxiliary numeric frequency settirkk9-06, jog running frequency
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Inverter address code is the address code allocated to each inverter wirerertiee is
connected to the computer network. Each address code is unique in this network. The
maximum number of inverter is 247 which are permitted to connect to the computer in one
network.

F1-16=0Address code is broadcasting address.

No. Function Range Unit | Default | Type
0: 4800
Communication Bi1: 9600

FIL7 | Rate 2:19200 bps ! ©
3: 38400

F1-17=0Communication Bit Rate: 4800bps
F1-17=1Communication Bit Rate: 9600bps
F1-17=2Communication Bit Rate: 19200bps
F1-17=3Communication Bit Rate38400bps

No. Function Range Unit | Default | Type
Communication 0: No parity 1+8+1 for RTU
F1-18 . 1: Even parityl+8+1+1 for RTU 0 O
Parity Mode

2: Odd parity 1+8+1+1 for RTU

F1-18=0No parity
F1-18=1Even parity
F1-18=20dd parity

No. Function Range Unit | Default| Type
F1-19 Mastersla_lve_ 0: The ?nverter is the slave 0 o
Communication Mod(1: The inverter is the master
F1-20 Receiving Address o O:Prinjgry Numeri(_: Frequency FIY 0 o
Slave Inverter 1:Auxiliary Numeric Frequency F96
InverterReceivin
F1-21 Proportion Coeffi%:ien 0.00~600.00 % |100.00| @

F1-19 Select the present inverter as the master or the slave.

F1-20 Set on the master inverter. Select the frequency setting command of slave inverter sent
by master inverter, and then send@0orF9-06 to the slave inverter.

F1-21 When the inverter is the slave, (the frequency sent by mastnter* F£21) will be
thesetting numeric frequency of the slave inverter.

Remarks:

SeeChapter 1Zor EM303B ModBus communication protocol and examples.

No. Function Range Unit | Default | Type
F1-22 [Analog Input Gain K1 {0.00~600.00 % 100.00| @
F1-23 |Analog Input Gain K2 |0.00~600.00 % 0.00 L]

94



User Manual
EM303B General Purpose Inverter

F1-24 [Analog Input Gain K3 [0.00~600.00 % 100.00| @
F1-25 [Analog Input Gain K4 (0.00~600.00 % 0.00 [ J
F1-26 [Analoglnput Gain K5 [0.00~600.00 % 0.00 (]
F1-27 |Analog Input Gain K6 |0.00~600.00 % 0.00 o
F1-28 |Analog Input Gain K7 |0.00~600.00 % 0.00 (]
F1-29 |Analog Input Gain K8 |0.00~600.00 % 0.00 (]

Setanalog input gain Ki for proportional zooming of analog signals.sEfiing analog value

of inverter: Analog input*Analog input gain Kii=1~8) . The description of F06, F511,
F9-05 shows the correlation of 8 analog gain coefficients Ki and VP, VS, VF, IS, IF.

No.

Function

Range

Unit

Default

Type

F1-30

CommunicatiorOvertime

0.0-60.0(0.0:Disabled)

S

0.0

When exceeding the setting time of-8Q, inverter will stop if it does not receive the
communication command from PC/PLC. Keypad displays fault EST. It can be defined as

the multifunction output terminal action d@fiverter fault.

No. Function Range Unit | Default | Type
0: Input frequency
1: Output frequency
2: Primary Numeric Frequency
Master 3: Auxiliary Numeric Frequenc
F1-31 |Communication 4: VP 0 L
Transmiting Data  |5: VS
6: VF
7:1S
8: IF

If the inverter isset as the master, the source of slave frequency sent by the master is chosen

through F131.

8.3F2 Group: Input/output Terminal Parameters

The multifunction input terminals of EM303B are also called as numeric input terminals

because of working in level pulse mode.

No. Function Range Unit | Default | Type
Multi-function Input Terminal

F2-00 X1-RUN 1 O
Multi-function Input Terminal

F2-01 |yoidot oo NP TN |0 Taple 2 O
Multi-function Input Terminal Functions of Numeri

F2-02 X3-D1. P Multi-function Input 3 O

- - - Terminals

F2-03 Multi-function Input Terminal 4 o
X4-D2

F2-04 Multi-function Input Terminal 5 o

X5-D3

95







User Manual
EM303B General Purpose Inverter

terminal is on, then the function of PID regulator conducts tipesiegative

function switch. Its function is equivalent to adjusting parametefz-ab.
Xi=38~43Not used
Xi=44 Preset current limit terminal 1
Xi=45 Preset current limit terminal 2
Xi=46 Preset current limit terminal 3
When selecting preset currentit, 3 input terminals can be defined as the preset current
limit terminals. Preset current limits sethA-07~FA-13 are selected correspondingly
through programming these 3 terminals. See Tat@dof correlation between preset
current limits and the ecesponding terminals.

Table 72 Correlation between preset current limit and the corresponding terminals

Terminal 3| Terminal 2 | Terminal 1 Preset Torqye Current | Corresponding Torque
Setting Current Code
OFF OFF OFF Non-preset Current Limi{  Defined byFC-08
OFF OFF ON Preset Current Limit 1 FA-07
OFF ON OFF Preset Current Limit 2 FA-08
OFF ON ON Preset Current Limit 3 FA-09
ON OFF OFF Preset Current Limit 4 FA-10
ON OFF ON Preset Current Limit 5 FA-11
ON ON OFF Preset Current Limit 6 FA-12
ON ON ON Preset Current Limit 7 FA-13

Xi=47 Start wobbulation operation
Wobbulation operation mode starts.
Xi=48 Not used
Xi=49Program operation reset
When program operation (PLC)ésabledif the input signal of this terminal is on,
then the prograroperation time is clead, and program operation starts from preset
speed 1.
Xi=50 Alternate notor switching commad
During running, if input signal of the terminal is on, the inverter regulates the output
according to the parameters of Motor 2.
Xi=51External fault input
During running, after the terminal receives external device fault signal, inverter stops and
enters fault status. The default is set as NC input b KEerminal positive/ negative logic).

No. Function Range Unit | Default| Type
F2-12 |Multi-function Output Terminal Y1 |See TableB 0 O
F2-13 [Multi-function Output Terminal Y2 [Functions of Numeri 1 @)

. Multi-function Output
F2-14 [Relay Output Terminal R1 Terminals 9 O
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EM303B provides 3 programmable output terminals including 2 #furitition output

terminals and 1 relay output terminal. There@re32 program codes. User can define

output variables of terminals.

2 multi-function output terminals are in OC output modetgdit common port is connected

to COM. When selected program code is enabled, the electronic switch is ON, and when it
is disabled, the electronic switch is OFF. OC can be powered either internally or externally,
as shown in Figure-8(a) and 78(b) respetvely. If it is externally powered, the voltage

range is required to be within 8~24V.

EM303B

B

(a) InternalPowersupply (b) ExternalPower supply
Figure 78 Power Supply Modes of Programmable Terminals
Relay output is provided by the internal relay
inverter. Relay has 1 set of NO contacts and 1 se|
NC contacts.When the selected programmable ¢
is disabled, EEEC is NG and EAEC is NO. When
the selected program code is enabled, the coll
internal relay is poweon, EBEC is off, and EAEC
is on, as shown in Figured.
Function of Y1, Y2 and R1 can be defined by setting the value-4PFE214. See Table
7-3 for thefunctions of numeric mukfunction output terminals.
Table 73 Functions of Numeric Mulfunction Output Terminals

Relay
E Coil

No. Function Description

Inverter Runs . . . L
0 (Enabled at Running) When inverter is running, the output terminal is on.

Frequency ReadRanggq|f |output frequencysetting input frequency|< the setting
1 |FAR value of F911, the output terminal is on. See 7.13.2 for
(Enabled at running) |details.

When inverter is running, if theutput frequency increase
to the value of F42 (FDT1 Increasing Threshold), the
output terminal is on. If the output frequency drops and
less than the value of FIB (FDT1 Decreasing Threshold
the output terminal is off. See 7.13.3 for details.

Output Frequency
Detection Range
FDT1(Enabled at
running)

When inverter is running, if the output frequency incred
Output Frequency to the value of F44 (FDT2 Increasing Threshold), the
3 |Detection Range FDT]output terminal is on. If the output frequency drops and
(Enabled at running) |less than the value &0-15 (FDT2 Decreasing Threshold
the output terminal is off. See 7.13.3 for details.
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No.

Function

Description

Output Frequency

When inverter is running (Except in JOG running mode
the output frequencincreases to the value of A2 (FDT1
Increasing Threshold), the output terminal is on. If the

4 (D;ic;:gg :ta;gg)FDT output frequency drops and is less than the value -df3F¢9
(FDT1 Decreasing Threshold), the output terminal is off
See 7.13.3 for details.
When inverter is running (Except in JOG mode), if the
output frequency increases to the value 6flEQFDT2
Output Frequency . oo
: Increasing Threshold), the output terminal is on. If the
5 |Detection Range FDT. .
(Disabled at JOG) output frequency drops and is less than the val®d 5
(FDT2 Decreasing Threshold), the output terminal is off
See 7.13.3 for details.
When inverter is running, if the motor reverses, the out
Forward/Reverse Lo .
6 . terminal is on. If the motor forwards, the output termina
(Enabled at Running) off
7 E;elggsgcy InpuOutp When inverter is running, if output frequency= the settir
(Enabled at Running) frequency, the output terminal is on.
8 |JOG When inverter is jogging, the output terminal is on.
9 |Inverter Fault When inverter trips faulthe output terminal is on.
Upper Limit Frequency When the output frequency of inverter reaches the sett
10 |Reach(Enabled at . o
. upper limit frequency of FQ7, the output terminal is on.
Running)
Whenthe output frequency reached the lower limit
frequency set by F@8, the output terminal is on. (The
Lower Limit Frequencyoutput terminal will be off when accelerating to the lowg
11 |Reach(Enabled at limit frequency at the initial running. When the output
Running) frequency exceeds the lower limit freauog at the first time
and then reaches lower limit frequency again, the outp
terminal is on.)
12 |Not Used
13 |Not Used
. If the input signal of analog input terminal> the value of
14 Analog Variables ADT1 set by F705, the outputerminal is on. See 7.9.2 fq
Detection Range ADT :
details.
. If the input signal of analog input terminal> the value of
15 Analog Variables ADT?2 set by F707, the output terminal is on. See 7.9.2
Detection Range ADT! :
details.
. If the input signal of analog input terminal> the value o
16 Analog Variables ADT1 set by F709, the output terminal is on. See 7.9.2
Detection Range ADT :
details.
Overload Alarmin When the present current of inverter exceeds the overl
17 g detection scale and the remaining tiexeeeds the overlo

Output

detection time. See 7.9.1 for details.
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19

DC Bus \Woltage

DC Bus
Voltage at 1.5
Times Rated
Input Voltage

Calculate the percentage= (DC bus voltage
DC bus voltage at 1.5 times rated in
voltage)*100%*A as the analog output

20

Output Power

inverterrated
power

Calculate the percentage= (output power /
power of inverter)*100%*A as the analog out|

21

Feedback frequeng
/Output torque

Fmax/Motor
rated torque

Feedback frequency output in speed mode,
the percentage of output frequency over
maximumfrequency Fmax) and then convert
to analogoutputTorque output in torque mod
takes the percentage of output torque over n|
rated torque and then oagrtsit to analog outpl

i}

1. In order to meet different needs of meters and external devices, the ac
scale voltage of MO/M1 i80.9V, and the actual full scale current is 22mA.
2. Default of MO and M1 i9~10V.

3. If there is high demand for @eracy of analog output in application, please check i

output of MO and M1 with mulimeter.
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F4-04

Ones place: PID Upper Limit Optio
Positive/Negative |0: Positive
Options of PID 1: Negative
Upper/Lower Limit |Tens place: PID Lower Limit Optior
0: Positive
1: Negative

10

F4-03 determineshe maximum scale of PID setting signal and feedback signal.
F4-04 determineshe positive/negative options BID output upper/lower limit.

i3

F4-04 cannot be set as Please set PID output upper limit<PID output Io

limit.

No. Function Range Unit | Default | Type
. . |0: Positive Setting
F4-05 |PID RegulationSetting 1: Negative Setting 0 O

F4-05=0Positive setting, i.e. error and output are positive.

F4-05=1Negative setting, i.e. error is positive, output is negative.

z |If feedback signal> the setting value of PID, the output frequency of inverter is required
to drop in order to make PID reach balance. Take water supply as an example. If the
pressurericreases, the feedback of pressure increases. The output frequency of inverter
needs to drop for reducing pressure and keeping pressure constant. While, PID should be

in positive setting.
z |If feedback signal> the setting value of PID, the output frequehicyerter is required

to rise in order to make PID reach balance. Take temperature control as an example, PID
regulator should be under negative setting control.

No. Function Range Unit | Default |Type
F4-06 |PID Output Gain 0.00~100.00 % [100.00 |@
F4-06 Output gain is to regulate the PID output function range. The unit is %.

No. Function Range Unit | Default | Type
F4-07 |Proportional Gain GP |0.00~100.00 0.40 o

) ) 0.00~300.00
F4-08 |Integral Time GTi 0.00:No integration S 10.00 |@
F4-09 |Differential TimeGTd |0.00~100.00 mS |0.00 o

F4-07 Proportion gain GP is the proportion gain of PID clas#p control algorithm.

F4-08 Integration time constant GTi is the integration time constant of PID-tdoge
control algorithm. When integration time constant is 0, integration function is disabled.
F4-09 Differentiation time GTd is the differentiation time constant of PID close control
algorithm.
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No. Function Range Unit | Default | Type

F4-10 |Integration Function Scale [0.00~100.00 % 100.00 |~

F4-10 Integration function scalédWhen error between PID setting value and feedback is
greater than the setting value, there is no integral operation.

1. Setting value of F4.0= (PID setting value Feedback)/PID Scale

2. Set inverter in the process PID clddeop control mode, and regulatee parameters
of PID controller based on the output waveforms through the output of feedback signal
monitoring system. Generally, regulation follows the rules:

3. Increase the proportional gain GP within the range ofasmillation output.

4. Shortenintegration time constant GTi within the range of +aatillation output.

5. Prolong differentiation time constant GTd within the range ofosxillation output.

After all PID parameters set, all of them can be slightly adjusted by following steps:

Output oershoot suppression: Shorten the differentiation time GTd, and prolong the
integration time GTi, as shown in Figurel 3.

Output periodic oscillation suppression: Shorten the differentiation time GTd or set it as
zero, and reduce proportion gain GP, asxshim Figure 716.

Figure 715 Figure716
Output overshoot Suppression Output periodic oscillation suppression
No. Function Range Unit | Default |Type
F4-11 [PID Upper Limit 0.00~100.00 % [100.00 |@
F4-12 |PID Lower Limit 0.00~100.00 % 0.00 o

F4-11 limits the range of positive PID output. If PID setting value>PID feedback
continuously, PID operation will not proceed when reached the limit.

F4-12 limits the range of negative PID output. If PID settinglue<PID feedback
continuously, PID calculation will not proceed when reached the limit.

No. Function Range Unit | Default | Type
Monitoring |* _|lq |E-Slip|E-Speeq* |Fs |F |Fo

FA.15 Refgrence 0 [0 |O 0 0 [0 |0 |O 11111111 @
Options 0: Absolute Value 1: +-

Bit setting value=0
Monitoring frequency shows absolute value when motor forwards/reverses.
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Bit setting value=1

Monitoring frequency shows positive/negative value when motor forwards/ reverses.

F4-15 is bit operation, only set correspondbigof monitoring frequency = 0/1.

For instance: when motor forwards/reverses, the monitoring output frequency and estimated
slip frequency shows positive/negative value respectively, but monitoring the other
frequency shows absolute value, only set fAbit=1 (corresponding to the output frequency)
and the ¥ bit=1 (corresponding to the estimated slip), and set other bits = 0, i.e.
F4-15=XX10X001.

No. Function Range Unit | Default | Type

F4-16 |LCD Language Options |0: Chinese, 1: English 0 O

F4-16=0Chinese
F4-16=1English
Remarks: The standard keypad is LED keypad.

No. Function Range Unit | Default | Type
Fa.18 If Parameters Change with 0: Unchanged 1 o
,QYHUWHU TV :RUNL{1: Changed
F4-19 |Parameter Setting Display 0~575 0 o
F4-18=0When setting parameters, pre= and on keypad, the one which remains

unchanged is the monitoring parameter. For example, seT#80Hz, and F11=5.00Hz,

press key, the setting valuEQ-07 displays as 50Hz, then it would not show JOG
monitoring parameter.

F4-18=1When setting parameters, pre=) and on keypad, the present display

changes as the monitoringnameter.

F4-19 Forsetting the parameter displayed on keypad when inverter returns parameter
setting status. For example: when inverter stops, the parameter displayed on keypad. The
default is corresponding to the value of G

No. Function Range | Unit | Default | Type
F4-20 |Parameters displayed in th&rbw in operation|0~575 512 [ J
F4-21 |Parameters displayed in th¥ gow in operation|0~575 514 (]
F4-22 |Parameters displayed in thd Gw in operation|0~575 524 (]
F4-23 |Parameters displayed in th8 vow in operation|0~575 525 (]
F4-24 |Parameters displayed in th& rbw at stop 0~575 512 (]
F4-25 |Parameters displayed in th¥ gow at stop 0~575 514 (]
F4-26 |Parameters displayed in thd w at stop 0~575 524 (]
F4-27 |Parameters displayed ihe 4" row at stop 0~575 528 (]
Selecting the parameters need to be displayed in running and at stop

1. Defauls areseleced todisplaythe data of£0-00, C602, CG12, CG613, and
@ C0-16in CO Group.
2. If there is no LCD keypad, F20 and F424 areenabled only.
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current in powedriven and brake status respectively. See Figti8.7

1. If the setting torque current and rotatiof motor are in the same direction,

torque current is the power torque current.

2. If the setting torque current and rotation of motor are opposite, the torque
is the brake torque current.

No. Function Range Unit | Default | Type

0: Primary Numeric Torque Settin
1: VP
2:VS
3:1S

F5-11 g:g:'n'ar forque |4 vr 0 o)

9 5: IF
6: Not used
7: K1*VP+K2*(K3*VS+K4*S+
K5*VF+K6*IF -K8*5V)
F5-12 Primary Numeric 0.00~Maximum torque % 0.00 [ ]
Torque Current

F5-13 | Torque Direction 0 P05|t|\(eTorque 0 [ ]

1: Negative Torque

Torque Setting Options

F5-11=0Numeric torque current setting. Input the setting value of torque current by editing
F5-12 parameters through keypad.

F5-11=1Keypad potentiometer sets the VP input voltage as the setting ohlteque

current.

F5-11=2Input voltage of analog input terminal VS is the setting value of torque current.

F5-11=3Input current of analog input terminal IS is the setting value of torque current.

F5-11=4Input voltage of analog input terminal VF is thetting value of torque current.

F5-11=5Input current of analog input terminal IF is the setting value of torque current.

F5-11=7 Combineall analog values as the setting value of torque current, and then adjust
corresponding proportion according to eackefficient.

F5-12 Input as the setting value of torque current by keypad directly. The setting value
refers to the percentage of torque current output and the rated torque current of
motor.

F5-13=0Torque is positive which is in the same direction ofanootation.

F5-13=1Torque is negative which is opposite to the direction of motor rotation.

No. Function Range Unit | Default| Type

0: Upper Limit Frequency

1: VS* Upper Limit Frequency
2: IS*Upper LimitFrequency 0 O
3: VF*Upper Limit Frequency
4: IF*Upper Limit Frequency

Upper Limit Frequenc]

sl Limiting of Torque
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of F6-00.
C0-21| Output Power Present output power kW
C0-22| PID Input PID setting
C0-23| PID Calculation Feedback |PID feedback
C0-24| Torque Current Input Ig* \Ij’arl:eus:nt torque current input setting %
C0-25| Torque Current Feedback Ig |Present output torque currerglue %
X7 [X6 |X5 [X4 |X3 [X2 [X1
. 0O [0 |o (0o |0 [0 |O
C0-26| Input Terminal Status - — -
pu ! u X1 is the LSB. (Monitoring the logic
status of external input terminals)
* * * * R1 |Y2 |Y1
. 0O [0 |0 [0 |Jo [0 |O
-27 Ti I
co Output Terminal Status Y1 is the LSB. (Monitoring théogic
status of output terminals)
C0-28 |VS Input Monitoring 0-10000
C0-29 IS Input Monitoring 0-10000
C0-30 |VF Input Monitoring 0-10000
CO0-31 |IF Input Monitoring 0-10000

Section 2 Advanced Parameters
8.8 F6 Group: Simple PLC Function
8.8.10ptions of Program Operation Mode and Time Unit

No.

Function

Range

Unit

Default | Type

F6-00

Program Operation
Mode

Ones place: Options of programma
speed operation mode

0: Monocycle

1: Run as per Preset Speed 7 after
monocycle

2: Limited times of continuous cyclé
3: Continuous cycle

Tens place: Not used

Hundreds place: Not used
Thousands place: Options of resta
after operation paused

0: Restart from the section when it
paused

1: Restart from Preset Speed 1
Ten thousands place:

Program operation time unit

0:S 1: min

00000

F6-15

Speed Cycling Timeg

1~10000
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When setting skip frequency setting is enabled, if setting frequenayitiisn skip

frequency range, and when frequency setting rises, the output frequency will rise to= Skip
frequency + Skip frequency rang&/hen frequency setting drops, the output frequency

will drop to= Skip frequency Skip frequency rangkn the process foacceleration /

deceleration, the output frequency jumps across the skip frequency range smoothly as

b Range3

shown in Figure 20.

Skip

Skip Frequency
Command

F6-20

Skip Fre

F6-21

) Skip Frequency Rang
F6-19
F6-18
/ Frequency Rising
Skip Frequencl e —m e fp e = P e - . :> Skip FreqFZ_eln_,cy Range

Output Frequency

Figure 720 Skip Frequency

8.8.5Wobbulation

No. Function Range Unit | Default [Type
Ones place:
Wobbulation operation control
0: Autc-operation
1: Terminal Control
Wobbulation Operatior Tens place:
R Mode Wobbulation input mode 00 ©
0:Wobbulation operation started
after reached the migoint
1: Start wobbulation operation
when its preset timis up
Fe-25 | Preset Frequency of 1 o6 avio.0-Fmax Hz | 000 | ®
Wobbulation
Fé-26 | LresetWobbulation 1 6560000 s | 1500| @
- | Upper Limit FrequencyLower Limit Frequency of
F6-27 of Wobbulation Wobbulation~Fmax Hz | 40.00 | ®
_,q | LOWer Limit Frequency0.00/0.0~Upper Limit Frequency
F6-28 of Wobbulation of Wobbulation Hz | 20.00 | ®
F6-29 | Jump Frequency of |0.00/0.0~(Upper Limit Frequency Hz 500 | @
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Wobbulation of Wobbulation- Lower Limit
Frequency of Wobbulation)/2
Fe-30 | RISing Time of 0.00~600.00 S/min| 15.00 | ®
Wobbulation
Fe-31 [DroPPing Time of 4 5, 644 g S/min| 5.00 | ®
Wobbulation

Wobbulation is applied to the industries like textile and chemical fiber and the applications
which require traversing and winding function.

Options of Wobbulation Operation Control Modes

F6-24 Ones place=0 Autepperation.

When reaching the preset frequency of wobbulatior256and the preset wobbulation time
(F6-26) is up, inverter will automatically judge whether wobbulation is needed or not
(Defined by the tenplace of F624).

F6-24 Ones place=1 Terminal Control

When reaching the preset frequency of wobbulatior256and the preset wobbulation time
(F6-26) is up, it will be controlled by terminal when start to judge whether wobbulation is
needed or not (Defed by the tens place of 23).

Options of Wobbulation Input Modes

F6-24 Tens place=0After START command, inverter will run from preset frequency of
wobbulation (F625) to the migpoint of wobbulation (Upper Limit Frequency of
Wobbulation- Lower Limit Frequency of Wobbulation)/2), and then start wobbulation
operation.

F6-24 Tens place=JAfter START command, wobbulation operation starts directly.

Setting Preset Wobbulation

F6-25 Preset frequency of wobbulation

Only when running to the preset frequencymbbulation, inverter starts to judge whether
wobbulation is needed or not.

F6-26 Preset wobbulation time

When frequency reached the preset frequency of wobbulation and when preset wobbulation
time is up, inverter starts to judge whether wobbulation éslee or not.

Frequency Limit of Wobbulation Operation

F6-27 Upper limit frequency of wobbulation

F6-28 Lower limit frequency of wobbulation

F6-29 Jump frequency of wobbulation

When operation frequency reaches the upper limit frequency or lower limitefreguit

drops or rises suddenly, and inverter will take the jump frequency of wobbulation as the
operation frequency base later.

Setting Wobbulation Acceleration/Deceleration

F6-30 Rising time of wobbulation

When operation frequency reached the lowaitlfrequency and after jump frequency rises,
according to the rule of wobbulation operation, operation frequency will accelerate to the
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upper limit frequency. The rising time of wobbulation is the acceleration time of this process.

F6-31 Dropping time ofwobbulation

When operation frequency reached the upper limit frequency and after jump frequency drops,
according to the rule of wobbulation operation, operation frequency will decelerate to the
lower limit frequency. The dropping time of wobbulation ig theceleration time of this
process.

2 Wobbulation Operation Logic Modes:
A

Upper Limit Frequency
of Wobbulation

/l Jump Frequency of Wobbulation
Mid-frequency |
of Wobbulation |\

|
Lower Limit Frequency I \ ==
of Wobbulation / | Jump Frequency of Wobbulation
T

Wobbulation Operation Wobbulation Operation

N

Preset Frequency
| of Wobbulation

1
|
I
1
1
1
]
1
1
1
|

Time(t
\ eft)
1

v

I
]
|
|
I
I
]
|
I
|
|
I
|
|
|
|
I
|
|

Systenl | i Dropping |
Acc. | Timeof 1 Rising Time of Wobbulation
Time Wobbulation
RUN
Figure 721

Wobbulation operation starts when operation frequency reachefteqgigency

Figure 722
Wobbulation operatiostarts when preset time of wobbulation is up

8.9F7 Group: Advanced Parameters of Operation
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Overload Pre-alarming
8.9.10verload Pre-alarming Control

No. Function Range Unit | Default | Type

Ones place

Overload prealarm detection
0: Detect all the time
Overload PreAlarm |1: Detect at constant speed
Control Tens place: invertestatusafter
pre-alarming

0: Alarmon, run continuously
1: Delayed stop after alarm

F7-00 00 O

Overload prealarm status is enabled that mean present current of inverter exceeds overload
detection scale and the remaining time exceeds the overload detection timearudefine
the detection scal@nd remaining time.

Overload pre-alarm detection

F7-00 ones place=@verload prealarm detection will work all the time during operation of
inverter.

F7-00 ones place=Dverload prealarm detection only works when the system works at
constant speed.

Running mode of inverter at overload prealarm

F7-00 tens place=0There is prealarm after reaching the overload f@larming scale, and
inverter will run continuously

F7-00 tens place=MWhen reaching the overload patarming scale, inverter will pralarm
first and stop automatically after delayed for a while. The delay time is set®§.KPlease
use this function with the overload pa&arm functon of multi-function output terminal in
order to obtain output display before inverter stopped.)

No. Function Range Unit | Default | Type

=}

F7-01 [Overload Prealarm Detection Time |0.00~60.00 S 5.00

O
F7-02 [Overload Prealarm Detection Scale|0.00~600.00 % 200.00| O
F7-03 |Overload Prealarm Stop Delay Tim¢0.00~600.00 S 5.00 O

F7-01 Overload pre-alarm detection time

It defines that inverter will output overload patarm signal after the output current exceeds
the overload pralarm detection scale (FI2) continuously for certain time.

F7-02 Overload pre-alarm detection scale

It defines the current threshold of overload-plarming. The setting value of 2 is the
percentage to the rated current.

F7-030verload pre-alarm stop delay time

If F7-00 tensplace=1, its stop delay time is set by-G3

See Figure 23 overload pralarm control logic diagram for the description of parameters
stated above.
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QOutput Current
b
| Overload
Y [ ___Detection Scdle
| !
| | |
| | |
-
|Overload Detection | |
| Time | |
Overload I I Time
Detection Start | [
A | |
| |
Enabled |
| Time
Inverter Status | Delay Stop | |
‘ Time
Run | | Stopping |
Process
[l |
I ! I
[ ' (-
| ! { -

Time

Figure 723 Overload Pralarm Control Logic

8.9.2Analog Output Scale

No. Function Range Unit |Default |Type
0: VS 0.00~100.00%
Analog ADT 1:1S 0.00~100.00%
F7-04 Options 2: VF 0.00~100.00% 2 ©
3: IF 0.00~100.00%
F7-05 [Analog ADT1 |0.00~100.00 % 20.00 o
F7.06 Analog A_DTl 0.00~10Q.00 o _ % 500 °
Hysteresis (Monotonic decreasing is active
F7-07 [Analog ADT2 |0.00~100.00 % 50.00 o
F7.08 Analog A_DT2 0.00~100.QO o _ % 500 °
Hysteresis (Monotonic decreasing is active
F7-09 [Analog ADT3 |0.00~100.00 % 80.00 L]
F7-10 Analog A_DTS 0.00~100_.00 o _ % 5.00 PY
Hysteresis (Monotonic decreasing is active

Analog ADT function can monitor present analog value of analog input terminal and output
alarming signal.

Analog ADT Options

F7-04Analog ADT Options: Options of analog ADT input terminals

F7-05Analog ADT1: Analog ADT input scale. Select and adjust analog ADT input scale and
the input signal percentage of analog input terminal.

F7-06Analog ADT1Hysteresis:Options of input scale hysteresis of analog ADT1.

For instance: If F04=2, F705=25.00, F706=5.00, andf input voltage of analog input
terminal VF>2.5V (10V4=2, FD5=25.00, F706=5.00, and if input voltage of analog input
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rcentage of analog input terminal. t.ion scale-QRJ continuously for certain time.his
monotonic decreasing is active, the actuabatied point of ADT1=Analog ADT1H7-05)

Analog ADT1 Hysteresi{&7-06), i.e. if input voltage of analog input terminal VF=2V
(10V=Analog ADT1 (og input terminal VF>2.5V (

VFV

25 —i————

2

ADT1

Disabled

Enabled

Time(s)

Disabled

Figure 724 ADT Function
F7-07~F7-10 Setting method afnalog ADT2 and analog ADT3 parameters is the same as

Time(s)

that of analog ADT1.
8.9.3Jog Analog Output
No. Function Range Unit |Default |Type
F7-11 |Jog MO Output Lower Limit 0.00~100.00 % 0.00 (]
F7-12 |Jog MO Output Upper Limit 0.00~100.00 % | 100.00f @
F7-13 [Jog MOOutput Gain 0.00~300.00 % 9500 | @
F7-14 |Jog M1 Output Lower Limit 0.00~100.00 % 0.00 L]
F7-15 |Jog M1 Output Upper Limit 0.00~100.00 % | 100.00| @
F7-16 [Jog M1 Output Gain 0.00~300.00 % 9500 | @

In jog running mode, MO/M1 output can be switched as diffenegdnings from normal

running. Analog output gain and the upper and lower limit are only for MO/M1, and not
related to present running status.
F7-14~F715Jog output analog output upper limit and lower limit are for limiting the analog
output in jog runningnode.
F7-16 Jog output gain is for analog output sigmralportionalzooming in jog running status.

8.9.4Carrier
No. Function Range Unit |Default|Type
F7-20 | Automatic PMW 0: Disabled 1: Enable 0 [ J

F7-21

Lower Limit CarrierFrequencyf

1.000~F7-22

kHz | 2.000| @

F7-22

Upper Limit Carrier Frequenc

0~9kW:1.000~16

110kW~400kW:
1.000~3.000

.000
9kW~37kW:1.000~8.000
37kW~110kW:1.000~4.00| kHz | 6.000 | @
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8.9.9Zero Frequency Parameter

No. Function

Range

Unit

Default

Type

F7-31 |Zero Frequency Brake Curren

100.00~500.00

%

100.00

©)

If F5-27=0, F731 is to set zero speed holding torque. The setting value -8fLR3 the
percentage of idlingurrent.

8.10F8 Group: Input/Output Bias
8.10.10ptions of Analog Setting Signal

No. Function Range Unit | Default | Type
Ones place: VS voltage options
0: 0~10V
1: 2~10V
Tens place: VF voltage options
0: 0~10V
F8-00 Voltage /Curren|1: 2~10V 0000 o

Input Options

Hundredsplace: IS current optiong
0: 4~20mA
1: 0~20mA
Thousands place: IF current optig
0: 4~20mA

1: 0~20mA

Ones place: VS voltage options
F8-00 ones place8, the linear range of terminal VS voltage ingut: 10V=0~100%. See
Figure 725.
F8-00 onesplace=l, the linear range of terminal VS voltage inp2t-10V=0~100%. See
Figure 726.

Tens place: VF voltage options
F8-00 tens place®, the linear range of terminal VF voltage inpdt-10V=0~100%. See
Figure 725.
F8-00 tens placed, the linear range of terminal VF voltage ingaity 10V=0~100%. See
Figure 726.

Hundreds place: IS current options
F8-00 hundreds place=0, the linear range of terminal IS voltage inptit: 20mA=0~100%.
See Figure 27.
F8-00 hundreds place=1, the linear range of terminal IS voltage inpit:20mA=0~100%.
See Figure -28.

Thousands place: IF current options
F8-00 thousands place=0, the linear range of terminal IS voltage inpdt-20mA=0~
100%. See Figure-27.
F8-00 thousands place=1, the linear range of terminal IS voltage inpQt-20mA=0~
100%. See Figure-78.
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Setting Frequency Hz

A
100.00% Maximum Frequency

75.00%

50.00%

25.00%

VSIVF
2v az (3% 8V 1ov

0 50% 100.00%

Figure 725 Analog Voltage Input© 10V |Figure 726 Analog Voltage Input2 10V

Setting Frequency (Hz)

Maxi: Fi
100.00% aximum Frequency

75.00%

50.00%

25.00%

ISIIF
4mA 8mA j12mA | 16mA 120mA

0 50.00% 100.00%

Figure 727Analog Current Input420mA [Figure 728 Analog Current Input©20mA

8.10.2Filtering Analog Signal

No. Function Range Unit | Default | Type
F8-03 [VP Filter Time [0.00~60.00 S ]0.10 (]
F8-04 [VS Filter Time |0.00~60.00 S ]0.10 (]
F8-05 |[ISFilter Time [0.00~60.00 S ]0.10 (]
F8-06 [VF Filter Time [0.00~60.00 S ]0.10 (]
F8-07 |[IF Filter Time [0.00~60.00 S ]0.10 (]

Filter the analg signal to clearsighainterferene.If the filtering time is too long, the
response speed of analog signal will be lowered.

F8-03~F807 set filter times of 5 analog signals. Users do not need to adjust these parameters
on general conditions.

8.10.30ptions of Analog SettingSignal Bias Curve

No. Function Range Unit | Default | Type

Ones place: VS voltage bias options
Voltage/CurrenO: Input / output bias 0
Bias Options |1: Input / output bias 1
2: Input / output bias 2

F8-01 2210 O
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(©

F8-08
100%

F8&-09
0%

F8-10
40%

F8-11
0.00%

Setting Frequency Hz

FMAX
kY 52v 8v oy A"a0g Sating
0.00% 40% 75%  100%

F8-12 F8-13 F8-14 F8-15

(d)

Figure#29 Input/Output Bias

z F816~F8-23 set input/output bias 1, the setting method is the same as that of setting
input/output 0.

z F824~F8-31 set input/output bias 2, the setting method is the same as that of setting
input/output 0.

8.11F9 Group: Speed Setting Options

Data Input
8.11.1Parameter Editing Mode

No.

Function

Range

Unit |Default |Type

F9-01

Mode

Parameter Editin

0:Editable through keypad and RS4
1:Editable through keypad

0 O

F9-01=0lInverter parameters can be set via keypad or RS485 communication
F9-01=1Inverter parameters can be edited and set via keypad.

8.11.2Data Input Control Mode

No.

Function

Range

Unit | Default| Type

F9-02

Numeric Input
Control Mode

Ones place: Numeric reference input cor

mode

0: Auto-save the change in RAM

(Press to save)

1: Auto-save the change in EEPROM
(Memory function at power failure)

Tens place: Notised

Hundreds place: Not used

Thousands place:

Terminal UP/DOWN rate control

0: Automatic rate control

1: Correspond to the setting UP/DOWN

Ten thousands place: Not

1000 |O

Used

F9-07

UP/DOWN

Frequency Rats

0.00~100.00/0.6~100.0

Hz/S[1.00 |@
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8.11.5Auxiliary Speed Setting Mode

No. Function Range Unit | Default | Type
: Auxiliary numeric frequency|
VP

VS

IS

: Not Used

1 K3*VS+K4*IS

: K3*VS+K5*VF

1 K4*IS+K6*IF

- MAX{K3*VS, K5*V/F}

- MAX{K4*IS,K6*IF}
10:K1*VP+K2*(K3*VS+K4*|S
+K5*VF+K6*|F -K8*5V)

Auxiliary Speed

Rt Setting Mode

CONOUAMWNE O

Auxiliary Numeric
Frequency Setting
F9-05=0 Defined by the value of FO6.

F9-05=1Set by VP keypad potentiometer.

F9-05=2Set by the voltage of analog terminal VS

F9-05=3Set by the current of analog termir&l

F9-05=5Set by K3*VS+K4*IS (Input signals VS and IS)

F9-05=6 Settingfrequency is set biK3*VS+K5*VF (Input voltage signals VS and VF)
F9-05=7 Settingfrequency is set byk4*IS+K6*IF (Input current signals IS and IF)
F9-05=8Settingfrequency is set by the greater value betweenyS3&nd K5*VF (Inputs
of 2 terminals)

F9-05=9Sdting frequency is set by the greater value betw&4tS andK6*IF (Inputs of
2 terminals)

F9-05=105etting frequency is set by:

K1*VP+K2*(K3*VS+K4*IS+K5*VF+K6*IF -K8*5V) (All input signals)

F9-06 0.00~Fmax/0.0~Fmax Hz {0.00 o

8.11.6Multi -function Output Related to Frequency Detection

No. Function Range Unit | Default | Type

Fo-09 |Freguency of Zero Speed 0.00~50.00/0.0~50.0|Hz  [0.00 0
Detection

If multi-function output or relay output=20 (Frequency of zero speed detection), and when
inverter is running, if the output frequency < the setting value €§%;9t will be considered
as inverter runs at zero speed, and the corresponding output terminal will be on.

No. Function Range Unit | Default | Type

F9-10 Zero Speed Detection Output Del{0.00~600.00 |S 1.00 O

F9-10 is to delay the action of output terminal corresponding to zero speed detection when
zero speed detection is enabled.
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Power Failure Control at Poweron
8.11.9Non-Stop Control at Instantaneous Power Failure

No. Function Range Unit |Default | Type

F9-17 Non-Stop Control Optionat 0: Disabled 0 o
InstantaneouBower Failure 1: Enabled

F9-20 Control Voltageof Non-_Stop at 0-800 v |537 °
InstantaneouBowerFailure

F9-21 Proportion Gairof Non-_Stop at 0.00-300.00 0.50 PY
InstantaneouBowerFailure
Int I Ti fN t t

Fo-2p | tegral Timeof Non Stop & 0.00600.00 s 1o | @
InstantaneouBowerFailure

F9-23 BaseTlmg ofNon-Stop atinstantaneou 0.00600.00 s |200 PY
PowerFailure

Non-stop function at instantaneous power failure is only applied to the occasions when a
sudden grid power failure occurs but power resumes soon later.

F9-17=0 Disabled. If there was an instantaneous power failure in running, inverter trips
fault and enters fault status, and motor is ramptop.

F9-17=1 Enabled. If there was an instantaneous power failure in running, inverter will
remain DC bus voltage toekp motor running continuously by calculating raimystop

time automatically based on load. When power resumed in-teusipp, inverter runs
normally.

F9-20: The DC bus wgltage of nonstop atinstantaneoymwer failureis taken the setting
value of F920 as the target value for adjusting deceleration time.

F9-21~F9-23 are for calculatingand adjustingthe deceleration timef nonstop at
instantaneoymower failure Pl regulation is adopted to ensure that inverter camwith
proper DC bus voltagélserscanadjustPI parameters based on load.

8.11.10Start Delay Time After Power-on

No. Function Range Unit |Default [Type

0.00 ~ 10.00 (The time fq
inverter to wait for the initidS 1.00 o
operationafter powefon)

Start Delay Tim

F9-24 After Poweron

F9-24 sets the waiting time of system initialization when inverter is powelf inverter is
required to run immediately after powan, it can be set as 0.

8.11.11Command Control

No. Function Range Unit | Default | Type
Terminal Operatior 0: Terminal shall be off first, ar
F9-25 P then on. 1 o)
Command Control | . . .
1: Inverter will run directly

F9-25=0Terminal shall be off first, and then on.
If the start/stop control mode is inviire sequence and the terminal is ready, when PLC
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monocycérunning time is up, pressin, external terminal stop, coaststop command,
and fault, the terminal shall be off first and on again later, and then the inverter can be started.

F9-25=1Inverter will run directly.

If the stat/stop control mode is in-@ire sequence and the terminal is ready, invertemwill
directly. (Do not need to confirm the status of 28 inverter can be started directly.)
8.11.12Auxiliary Function

No. Function Range Unit | Default | Type

Fo-16 Cut-off Frgquency oDscillation 20~400 % 9 o
Suppression

F9-27 |Oscillation Suppression Gain [0~20000 300 [ J

F9-27 sets function odscillation suppression gain. It enablaotor to lower the oscillation
degree when oscillation happens. (Enabled in dpepV/F mode)

Speed Search
8.11.13Speed Search

No. Function Range Unit | Default | Type

0: Maximum frequency
1: Stop frequency 0 O
2: Settingfrequency

Speed Search Mo

F9-28 |0t Software

F9-28=0 Maximum frequency

When inverter starts speed search, it will start from the maximum frequency.
F9-28=1 Stop frequency

When inverter starts speed search, it will start from the frequeheginverter stops.
F9-28=2 Setting frequency

When inverter starts speed search, it will start 50z

No. Function Range Unit | Default | Type
F9-26 |Voltage Resume Timef Speed Search [0.00~5.00 (S 0.30 o
When F928=2, inverter will start speed search from the setting frequency-26F9

No. Function Range Unit | Default | Type
F9-18 Speed Search @ent 0.30~1.50 0.60 O

Speed search current is the ratio relative to the inverter rated current. The smaller the current
is, the smaller impact to the motor is, and the accuracy of speed sehigh. iBut if the

setting value is too small, it may cause inaccurate speed search result and start failure. The
larger the current is, the motor speed will not drop too much. Please increase the setting value
of F9-18 when speed search on heavy load.

No. Function Range Unit | Default | Type

F9-19 Speed Search Coefficient 1.00~1.30 1.05 O

Generally speed search coefficient can take default. When searching speed is too fast and
overvoltage fault occurs, please try to increase the setting valuel®.F9
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Motor 2 Parameter Setting
8.12.3Basic Parameters of Motor 2

No. Function Range Unit | Default | Type
FA-14 |Motor 2 Rated Power 0.40~480.00 KW | XXXX O
FA-15 |Motor 2 Rated Voltage 60~660 V | XXX O
FA-16 |Motor 2 Rated Current 0.1~1500.0 A [ XXXX | O
FA-17 |Motor 2 Rated Frequency [20.00~600.00/20.0~6000.0 |Hz |XXXX | O
FA-18 |Motor 2 Rated Speed 1~60000 rpm |[XXXX [ O
FA-19 |Motor 2 Wiring Mode 0: Y,1: @ X O
FA-20 |Motor 2 Rated Power Factg0.50~0.99 X O

When inverter is connected to Motor 2 at the first tirpégase set all parameters
corresponding to the nameplate of Motor 2.

8.12.4Motor 2 Running Parameters

No. Function Range Unit | Default| Type
FA-21 [Motor 2 Idling Excitation Current 10 0.1~1500.0 |A [XXXX | O
FA-22 |Motor 2 Rated Torque Current 0.1~1500.0 |A |[XXXX [ X
FA-23 |Motor 2 Stator Resistance R1 0.01~60.000 XXXX | O
FA-24 |Motor 2 Rotator Resistance R2 0.01~60.000 XXXX | O
FA-25 |Motor 2 Stator& Rotor Leakage Inductance |0.1~3000.0 [mH [XXXX | O
FA-26 |Motor 2 Stator& Rotor Mutual Inductance L0.1~3000.0 [mH [XXXX | O
FA-27 |Motor 2 Efficiency 30.0~99.0 |[% [XXXX | O

FA-21~FA-27 are motor parameters. Users cannot know these parameters on general
conditions, please obtain the parameters by motor parameter autotuning. Before motor
parameter autotuning, inverter will set the motor nameplate parameters, which are set by
FA-14~FA-20, as the standard motor parameters automatically.

8.13FC Group: Parameters of Operation Control

8.13.1Acceleration/Deceleration Mode Control

No. Function Range Unit |Default |Type
FC-00 |Acceleration/Deceleration Mode O: Linear mode 0 O
1: S curve mode
FC-01 |Proportionof Acceleration S Curv|0.0~50.0 % 30.0 O
FC-02 |Proportion of Deceleration S Cur|0.0~50.0 % 30.0 O
FC-00=0Linear mode acceleration/deceleration
Output frequency increases/decreases progressively in linear

modeAcceleration/Deceleration time is set by-69 and FOL0.

FC-00=1 S curve mode acceleration/deceleration

Output frequency increases/decreases progressively as per curve. Generally S curve is usel
for the applications which require smooth start and siap élevator and conveyor. As
shown in Figure 23, in the process of acceleration, t1 = the setting value e®1IFC
Acceleration time, t2= the setting value of B2* Acceleration time. In the process of
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deceleration, t1 = the setting value of-BC* Decderation time, t2= the setting value of
FC-02* Deceleration time.

Figure 723 Acceleration/Deceleration Control

8.13.2Fan Control

No. Function Range Unit | Default | Type

0: Run at powebn
FC-03 |Fan Control 1: Run at startip - 0

FC-04 |Fan Delay Time 0.00~600.00 S 30.00 e

FC-03 selects the conditions for fan to run.

FC-03=0Fan runs at poweosn.

FC-03=1Fan runs while inverter is running.

FC-04 selects the delay time for fan turred. In default status, the fan will stayter the
inverter is stopped for 30 seconds.

8.13.3Reset Previous Working Status

No. Function Range Unit | Default | Type
FC-06 Reset previous workir 0 Not Reset 0 O
status at poweon 1: Reset

FC-06=0Inverter will not reset previous working status.
FC-06=1 Inverter remains the previous work status before power failure after it was
poweredon.

8.13.4Current Control and Energy Saving

No. Function Range Unit | Default | Type
0: Disabled

FC-07 (Current Stall Control 1: Not Used 2 O
2: Enabled

FC-08 |Overcurrent StalCurrent 50.00~180.00 |% 150.00 O

FG09 (|::|Lljrxrem Limit Coefficient of Wea0.20~1.00 0.70 o
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8.13.8Energy Saving Operation

Saving Range

No. Function Range Unit | Default | Type
Energy Saving 0: Energy savingperation disable
FC-10 . f ) . . 0 O
Operation Options |1: Energy saving operation enab
Energy Saving
FC-11 |Running 10.00~600.00/10.6~600.0 Hz |20.00 O
Initial Frequency
Fc-12 |ENeray Current 54 50-80.00 % |40.00 | O
Detecting Range
) Energy Saving »
FC-13 Delay Start Time 0.01~60.00 S 0.50 O
FC-14 |PermitedEnergy o4 65-100.00 % [80.00 | O

FC-10=1, energy saving operation control is enabled. When inverter runs in idling or on light
load (output current of inverter< the setting value of &}, if the output frequency >energy
saving starting frequency (Set by AC), inverter will test load current automatically and
make a record of time. If the setting time of-E& can meet energy saving needs, the output
voltage shall be dropped to energy saving permitted range (Set-i$)REG start energy
saving operation. When output frequency< the starting frequency of energy saving or load is
increasing, inverter will withdraw from energy saving operation status. Output voltage will

reset corresponding value.

If output current ofnverter > the setting value of FI2, automatic energy saving is disabled.

See Figure -B4 for operation process of automatic energy saving.

Output
Frequency

(Hz)

Output
Voltage(%)
Energy Saving

Permitted Range
FC-14

A

Starting Frequency of
Energy Saving Operation
FC-11

DR

Energy
Saving

r—Delay Start

Time
FC-13

N\
\ TiTe S

»i  Energy Saving

Operation

>

—

See Figure B4 Operation Process of Automatic Energy Saving

i ]

In V/F control mode,tte percentage of output voltage is the energy saving per
range.
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8.13.90utput Voltage Control

No. Function Range Unit | Default | Type

FC-15 |Output Voltage 0.00~100.00 % 100.00 o

8.13.10Adjusting Output Voltage

To set parameters of F{5 is to adjust the outpubltage of inverter.

If input voltage is 380VAC, and if F@5 is set as 58.00, it refers that the motor (220V Input)
can be applied. The rated current of motor (220V input) shall not be bigger than the rated
output current of inverter.

Remarks:

The functon is disabled in SVC mode.

8.13.11Brake Duty Ratio

No. Function Range Unit | Default | Type

FC-16 |Brake Duty Ratio [5.00~100.00 % 80.00 O

Braking unit works in PWM mode at dynamic braking.-E€is for setting the duty ratio of
braking unit. The bigger the setting value of-E€is, the stronger the brake capability is.
When setting brake duty ratio, please take the resistance and caphditying resistor. The
function is only for the buitin braking unit.

8.13.120ver-modulation Coefficient

No. Function Range Unit | Default | Type

FC-17 [Overmodulation Coefficient 1.00~1.10 1.05 o

If input voltage of inverter <output voltage, the utility of DC bus will be improved by
increasingovermodulation coefficient so that the upper limit of output voltage will be
increased. When FC7=1.10, it refers to that the upper limit of output voltage will be 10%
higher.

8.13.13Voltage Control

No. Function Range Unit | Default | Type
Ones place: AVR control
0: Disabled
1: Enabled
FC-18 |Voltage Control |2 AUtOAVR 001 O

Tens place: AVR limit control
0: Limit disabled

1: Limit enabled

Hundreds place: Not used

FC-18 ones place=0 AVRlisabled
Output voltage varies with the changes of input voltage or DC bus voltage.
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FC-18 ones place=1 AVR enabled (Enabled all the time)

If input voltage< rated input voltage of inverter, and output frequerayresponding
frequency to the voltage on V/F curve, inverter will output maximum voltage to make motor
work at maximum capacity. If input voltage > rated input voltage of inverter, inverter will
drop the output voltage and remains teportion

FC-18 mes place=2 AVR enabled automatically

Inverter will adjust output voltage automatically based on the changes of load and grid power.
It ensures that motor runs in constmgueat low speed or in constant capacity at high speed,
and makes motor run attipized status.

FC-18 tens place=0 AVR limit disabled

AVR base fixed as 100%.

FC-18 tens place=1 AVR limit enabled

Inverter selects internal AVR base automatically.

8.13.140vervoltage Protection Control

No. Function Range Unit | Default | Type
Ones place: Not Used

Tens Place: Dynamic brake optio
0: Braking resistor disabled

1: Braking resistor is enabled

operation
2: Braking resistor is enableg
Overvoltage poweron
FC-19 |Protection Control{Hundreds place: Not Used 2000 ®)

Thousands place:

Voltage stallprotection mode

0.Void

1.Under voltage stall effective

2.0ver voltage stall effective

3.Both under voltage stall and o

voltage stall effective

Generally DC bus overvoltage is caused by deceleration. Due to energy feedback, DC bus

voltage will rise at deceleration. When DC bus voltage> overvoltage threshold:

z If dynamic brake is enabled, buitt braking unit is switched on. External resistor will
consume part of feedback energy. Until DC bus voltage< lower limit of overvoltage stall
voltage, inverter will switch off braking unit automatically.

z If overvoltage stall protection is enabled, inverter will stop deceleration temporarily and
remains outpufrequency unchanged, and then energy feedback stops. Until DC bus
voltage drops and be lower than lower limit of overvoltage stall voltage, deceleration will
start again. See Figure3b for overvoltage stall protection at deceleration.

z The above 2 ptections are enabled in all driven modes.
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FC-20is for setting the upper limit of overvoltage protection.

The default is 380*1.414*128%=687VDC. Users do not need to adjust the value on general
conditions.

FC-22andFC-23are the autgegulation parameters of internal overvoltage protection.

They are used for aftesales regulation. The defaults can meet most of application needs.

8.13.16Fault Retry

No. Function Range Unit |Default| Type

Ones place: Fault retry times

0: Fault retry prohibited

1~3: Fault retry for 1, 2, and 3 time
FC-24 |Fault Retry Control |4: Unlimited fault retry 00 O
Tens place: In fault retry, fault out
terminals will be

0: Off 1:0n
FC-25 |Fault Retry Timelag|0.01~30.00 S 0.50 O
FC-26 |No Fault Timelag 10.01~30.00 S 10.00 | O

8.13.17Whether Fault Retry |s Permitted and Retry Times

FC-24 ones place=(f inverter trips fault in running process, it needs manual reset instead of
autoreset.

FC-24 ones place=1/2/3 inverter trips fault in running processutputwill stop. It will

reset fault after the fault is cleared, and it will restart and run for 1/2/3 times. The time for
inverter running without fault exceeds no fault timelag-g®). Fault retry times reséhe
setting value of KR4 ones place. If fault retry times exceeds 1/2/3 times, fault still occurs,
then there is no autieset.

FC-24 ones place=4f inverter trips fault in running processutputwill stop. After fault is
cleared, inverter will reset fault automatically, and start again until resuming normal working
status.

retry cannot be applied to the applicasaas startip with load, or it has to alar
immediately if the inverter has no output.
2. During the interval of autoeset, inverter blocks PWM output and motor will coag
stop.

@ 1. The starup feature has to be taken into consideration in applications.

8.13.18External Output at Fault Retry

FC-24 tens place=Muring fault retry, &ult output terminal and fault relay are off.
FC-24 tens place=During fault retry, fault output terminal and fault relay will be on.

8.13.19Fault Retry Timelag

FC-25is for controlling fault retry timdag. Fault retry timelag refers to the time taken for
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inverter to restart from fault output stop to amset. The range is 0.6430.00 seconds and
can be set comiiously.

FC-25is for controlling the time for inverter to reset fault retry times. Fault occurs in running
process. After reset and restart, iige will record the times of fault reset which have been
done. If there is no fault in the setting time of-B&, inverter will clear the fault retry times
automatically. No fault timelag is in the rangé @01~30.00 seconds and can be set
continuously.

Setting the running mode at restart

The function is controlled by F09.

8.13.20Fault Type Options

No. [Function Range Unit | Default | Type
* Ol | IIP | SIU| SOU SO HOY HO(Q
Fault 1 1 1 1 1 1 1 1
FC-27 |Retry  |0: Fault retry permitted 1: Fault re 111111113 O
Options |prohibited
*. Not used

Fault retry control is bit operation. Only the corresponding bit has to be set as 0 or 1. As
shown in the table below.

FaultCode * Ol 1P SlU SOU | SOC| HOU| HOC
Bit * 6 5 4 3 2 1 0
Value * 0/1 0/1 0/1 0/1 0/1 0/1 0/1

For instance: SOU and OL fault retry is permitted, and the other faults retries are prohibited.
Only the Bit 3 corresponding to SOU and Bit 6 corresponding to OL have to be set as 0, the
other bits are set as 1, i.e. 2€=10110111.

8.13.21Setting DisabledTrips

No. Functio Range uni Default vp
n t e
. ol [ 1IP SIU SOuU SOC * * *
FC-28 ?r'isasb'le olol o | o] o] o]olo 8000000 O
P 0: Enabled 1: Disabled : *Not Used
. EEd| EST * * * EHT | OIP| OH
FC-29 _'?r'isib'ze 0olo| ol o| oo ]|1]o0 8000001 0
P 0: Enabled 1: Disabled : *Not Used
. * Ol1 | SOFT| SIE SrE SFE | STP| EEU
FC-30 _'?r'isasb'se olo] o | o] o] ololo 8000000 0
P 0: Enabled 1: Disabled : *Not Used

Bit setting value=0 After detecting the fault correspondinthéobit, inverter will stop and
enter fault status.
Bit setting value=1 After detecting the fault corresponding to the bit, inverter will output
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protection and remains previous status.
FC-28~ FG20 are bit operation. Only the corresponding bit has sebas 0 or 1. As shown
in the table below.

FC-28 Disabled Trips 1

Fault Code| Ol 1P SIU SOU | SOC * * *
Bit 7 6 5 4 3 2 1 0
Value 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1
FC-29 Disabled Trips 2
Fault Code| EEd EST * * * BHT OLP OH
Bit 7 6 5 4 3 2 1 0
Value 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1
FC-30Disabled Trips 3
Fault Code] * Ol1 SOFT| SIE SrE SFE STP EEU
Bit 7 6 5 4 3 2 1 0
Value 0/1 0/1 0/1 0/1 0/1 0/1 0/1 X

For instance: To disable Fault ILP only needs to set Bit 6 corresponding to ILP as 1, i.e.
FC-28=01000000.

To disable Fault OLP and EST only needs to set Bit 1 corresponding to OLP and Bit 6
corresponding to EST as 1, i.e.-28=01000010.

]

1. Unless special needs, please do not disable any protection function in
avoid that inverter idamaged if there is not fault protection when the faults oc
2. OL1 is motor overload. Fault display is also as OL. Generally, motor overl

longer than inverter overload, so that the relative settings do not need to be change

8.14Fd Group: Auxili ary Parameters
8.14.1Customer Defined V/F Curve Setting

No. Function Range Unit [Default| Type
F1-04|Frequency Bas Reted Voltage Us Hz |50.00 O
Fd-01|Voltage 1 e % [1.00 | ®
Fd-02|Voltage 2 Vologe / % |4.00 °
Fd-03|Voltage 3 i % [|10.00 | ®
Fd-04|voltage 4 N % 1600 | ®
Fd-05(Frequency 1 Voliage2 % |1.00 o
Fd-06|Frequency 2 | |/ % 400 | ®
Fd-07|Frequency 3 vgfgz;umlmumzﬁequmg, Froquency dFrequency Bace % (10.00 o

Fd-05 Fd-06 Fd-07 Fd-08 F1-04
Fd-08|Frequency 4 Orequency Baseed V/F Curve Sett | % [16.00 | @
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F1-04 ~Fd08parameters are enabled whenI3335. User defined V/F curve is determined

by the curve set by percentage of input frequency and percentage of output voltage. It is
linearized at different segments in different input rangesd4ase frequency is thenél
reached frequency of V/F curve. It is also the corresponding value to maximum output
voltage.

Input frequency percentage: Frequency basg#00.0%. Output voltage percentage: Rated
voltage U=100.0%. Usually frequency base is the same as the ratpeehcy of motor.

1. If the slop of V/F curve is too big, overcurrent may occur.
2. EM303Btakes the motor frequency as the frequency base. 100.00% vol

motor rated voltage. Please make sure that the motor frequency and voltage
are correct.

8.14.2Auto-Torque Boost

No. Function Range Unit | Default | Type

Fd-09 |Torque Boost Voltage 0.00~10.00 % |[0.00 (]

Fd-10 |Cutoff Frequency of Torque BooJ0.00~100.00 % |20.00 (]

Fd-09 andFd-10are to boost the low frequency torque of inverter, and to output high torque
at low frequency. The parameters cannot be set too big, otherwisé,dauwse overcurrent.

If overcurrent fault is caused by the parametersQ@&dnd Fell0 can be set smaller

See the Figure below for setting method:

Remarks: If Fd-09=10%, its low frequency voltage curve is shown as the bold dotted line.

8.14.30utput Voltage Control in VF Separation Mode

No. Function Range Unit Default | Type

0:Disabled
1:N i i -1

Output \oltage | umerlc_Settlng{C 5)

Setting Modén 2: VP Setting

Fd-11 g Vlodan 173.Vs Setting 0 O
VF Separation - -
Mode 4: VF Setting

5: IS Setting
6: IF Setting
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If setting~d-117#0, the system will enter VF separatiorodeAfter entering VF separation
mode please set FA8=1, the parameters will baf VF separation mode.

Remarks: When setting Fd1=0 and F&8=1, and pressing enter, tharameters will be
reset to defaults'he system wilkxit VF separation mode.

No. Function Range Unit Default | Type

Fd-12 | \oltage Change Timg 0.00~60.00 S 5.00 o

Fd-12 is for adjusting the change rate of VF separation mode. The change base is
changing time 00%~100%.

No. Function Range Unit Default | Type

FC-15 | Output Voltage 0.00~100.00 % 100.00 | @

When Fd-11=1, FC15 is for adjusting output voltage. 0~380V is corresponding to
0%~100%

8.14.4Review Inverter Parameters

No. Function Range Unit | Default | Type
Fd-21 |Inverter Rated Power 0.40~480.00 KW | XXXX X
Fd-22 |Inverter Rated \Voltage 60~660 VXXX X
Fd-23 |Inverter Rated Current 0.1~1500.0 A | XXXX X

Parameters of FA@1~ Fd23are read only for the users. Please check if the parameters are in
accordance with the nameplate before inverter-start

8.14.5Review and Setting Running Time of hverter

No. Function Range Unit | Default | Type

Fd-24 |Inverter Running Time |User monitoring HOUR | XXXX X

Fd-25 |Inverter Running Time |User monitoring min | XXXX X
. ) 0:Disabled

Fd-26 |Running Time Control 1-Enabled 0 -

Fd-27 |Set Running Time 0~65535 HOUR |0 -

Parameters of F84~ Fd27 are read only for the users. When running timeance with the
nameplate befor@mvertwould notwork. If inverter runs again, it will trip fault INP (Internal

Trip).

No. Function Range Unit | Default | Type

Fd-28 |Distributor Password

Fd-29 |Manufacturer Password

Fd-28~ Fd-29are for professionals only. It is to prevent the fault caused by editing the key
parameters of inverter.

8.14.6Reviewing Software Version

No. Function Range Unit | Default | Type
Fd-20 [CPUB Software Version XXX X. XX X
Fd-30 |[Keypad Software Version XXX X. XX X

157



User Manual
EM303B General Purpose Inverter

[ Fd-31 [CPUA Software Version [X.XX | [xxx | x |
Fd-20, F330, and FeB1 are read only for the users.

8.15FE Group: User Defined Terminal Function Parameters
Input/Output Terminal Control Options
8.15.1Programmable Input/Output Terminal Options

No. Function Range Unit | Default | Type
FE-00 |Numeric Input Filter Times |0~100; 1=0.50mS 10 O
Because input terminal adapts level triggered mode or pulse triggered mode, whien isive
reading terminal status, theulti-function input terminal signals have to be processed by
digital filtering in order to avoid interference.

z FE-00 does not need to be adjusted on general conditions. When adjustment is required,
please note the relations between filter timeslasiihg time when terminal is on. It is to
avoid that inverter is ease to be interfered due to insufficient filter times, or slow response
or command loss due to too many filter times.

8.15.20ptions of Input Terminal Logic

No. Function Range Unit | Default | Type

. X7 [ X6 | X5 ] X4 [ X3 [ X2 | X1
Terminal  Inpu ololololololo

FE-01 Eggil(t:lve/Negatl\, 0: Positive Logic. On at 0V/Off at 24 0000000¢ ©

1: Negative Logic. Off at 0V/ On at 24
FE-01=0Positive logic, multifunction terminal is on at 0V, and off at 24V.
FE-01=1Negative logic, multfunction terminal is off at OV, and on at 24V.
The function is used for matching the logic of external device.

8.15.3Input Terminal Delay Time Setting

No. Function Range Unit | Default | Type
FE-02 |X1 Input Delay Time 0.00~300.00 S 0.00 @)
FE-03  |X2 Input Delay Time 0.00~300.00 S 0.00 @)

FE-02 and FED3 are for setting how long the inverter will delay to response when external
signals reached.

8.15.4Analog Input Signal Options and Multi-function Terminal Extension

No. Function Range Unit | Default | Type
Ones place: VS inpugignaloptions
0: Analogsignalinput

Analog Inpufl: Numericsignalinput

FE-04 |Signal Tens place: IS inpuignaloptions 0000 O
Options 0: Analogsignalinput

1: Numericsignalinput

Hundreds place: VF inpsignaloptions

158







User Manual
EM303B General Purpose Inverter

Tens placeY2 output logicoptions

0: Positive logic

1: Negative logic

Hundreds placeR1 output logicoptions
0: Positive logic

1: Negativeogic

FE-06 and FED7 set the output waveform mflayand multifunction terminal. For instance:

If setting FEO7 ones place=@(sitive logi¢, FE-O6 ones place selects pulse signal or
voltage signal, as shown in Figure3®. If setting FEO7 ones place=1Negative logig,
FE-06 ones place selects pulse signal or voltage signal, as shown in FRjureulse time is
set by FE10.

Voltage & Voltage A
\% \%
Control Program Control

Input Program Input

Termina Output

Voltage
Termina
Output Voltage
Terminal
Output Pulse Termingl
Output Pulse

-

»
.

TimeT

> Puse -

 Wideband Time T > Pe e

‘Wideband *

Figure#36 Output Waveform Selection| Figure#37 OutputWaveform Selection

8.15.6Virtual Terminal Function

No. Function Range Unit | Default | Type

Ones place: Terminals Y1/Y2/R1

0: Actual output terminal

1: Virtual output terminal

Tens place:

Virtual  Terminal Multi-function Input Terminal X

FE-08 Options 0: Actual output terminal 000 O
1: Virtual output terminal

Hundreds place:

Numeric terminal VS/IS/VF/IF

0: Actual output terminal

1: Virtual output terminal

Terminal control selects actual terminal, analog communication to control onteffrehal,
input is set as enabled or disabled, or output is forced output or forced to be off. See the
Appendix for communication format and data.

8.15.7Relay and Multi-function Terminal Output Time Control

No. | Function | Range [ Unit | Default | Type |
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FE-09 [TerminalYl Delay Time 0.0~600.0 S 0.0 O
FE-10 [TerminalY1 Pulse Width 0.0~600.0 S 5.0 O
FE-11 [TerminalY2 Delay Time 0.0~600.0 S 0.0 O
FE-12 [TerminalY2 Pulse Width 0.0~600.0 S 5.0 O
FE-13 [Terminal RL Delay Time 0.0~600.0 S 0.0 O
FE-14 [TerminalR1 Pulsenidth 0.0~600.0 S 5.0 O

Terminal Y1 will be taken as an example to describe the function of terminal delay time. If
setting FEO7 ones place=1, FB6 ones place selects pulse signal or voltage signal, as shown
in Figure 738.

A VoltageV
Control
Program
Input
Terminal
Output
Voltage
Terminal
Output
Pulse
‘»"4 Pulﬂ TimeT
) e
Delay Time i deband

Figure 738 Terminal Output Delay Time

8.15.8Distinguish Similar Faults

No. Function Range Unit | Default | Type
SC and EMC Faultq0: SMrive failure
FE-20 Display 1: EMEnvironmenftailure 0 X
FE-21 SIU andSOFT Faultg0: SIUStable undervoltage fal 0 X
Display 1: SOFBoft-start fault

0: SCFault
FE-22 |SCISPIPIDRaUlts ) oo it 0 X

Display 2:PID feedback los$ault
FE-23
~ Not Used
FE-31

In order to distinguish the faults clearly which are in similar logic or share the same fault
display codethe specific fault type can be confirmed by reviewing the setting value-20FE
FE-21, and FE22.
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F1-02: Motor rated voltage

F1-03: Motor rated current

F1-04: Motor rated frequency

F1-05: Motor rated speed

F1-06: Motor wiring method

F1-07: Motor rated power factor

Based on the rated power of the inverter, match inverter with an applicablée¥
motor, and the defaults of motor can meet most of needs.

z  To ensure control performance, the motor and the inverter should match in terms of the
power rating. Usually # power rating of motor is only allowed to be one level lower
than that of the inverter.

z  After autotuning is over normally, the setting value of08uld match in terms of the
power raved.

z  When F028=1 reset the default, the parameters e0BF108uld match in terms

9.3 Autotuning Procedure

z In parameter setting status, set@D-0, and make motor offload.
z  Set all motor parameters as per the values listed on nameplate correctly:
F1-00: Motor model
F1-01: Motor rated power
F1-02: Motor rated voltage
F1-03: Motor rated current
F1-04: Motor rated frequency
F1-05: Motor rated speed
F1-06: Motor wiring method
F1-07: Motor rated power factor
Set F115=1, inverter performs stationary autotuning.
z  Set F115=2, inverter performs rotational autotuning.
z  Ittakes about 2 minutes to finish autotuning motor parameters, and the keypad displays
returns the initial poweon status.
z  Pressing to cancel autotuning in autotuning, and inverter will return parameter
setting status.
z  If autotuning fails, inverter will trip faults of SrE (Stator Resistance Error) or SIE

(Idling Current Error). Pressing , inverter will return parameter setting status.

Remarks:

The autotuned motor parameters will not vary withenstatus. But motor parameters will

vary with temperature changes. If the motor is running with heavy load for a long time and
motor temperature lasts higher for a long time, and in order to obtain a better performance, it
is suggested to autotune motargmeters when motor temperature is high after running with
heaving load. If the motor is running with light load, autotuning shall be conducted when
motor is in cold status.
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10.1 Faults

When anything unexpected happens, the correspondingotie and parameters will be

displayed on the keypad, fault relay is on and fault output terminal is on, inverter output stops.

10 Troubleshooting

When fault occurs, if the motor is running, it will coast to stop. See Tabllw®EM303B
fault trips and troubleshooting.
Table 91 EM303B Fault Trips and Troubleshooting

g(rnlge Trip Cause Corrective Action
1. Short circuit between 1. Check if there is a short
inverter output phases, or [circuit.
SC Short between the output phases {2. Check, take corrective
Circuit ground. actions, and then reset.
2.IGBT is damaged 2. Technical support is
3. Onsite interference. required.
HO( Instantaneous 1. Short circuit between
Overcurrent inverter output phases or

SO(

Stable Overcurrent

between the output phases
ground.

2. The
acceleration/deceleration tin
is too short.

3. In V/F control mode, the
setting value of torque boost
too big.

4. The motor is rotating whe
inverter starts.

5. The capacity of motor
exceeds that of inverter, or tl
load the too heavy.

1. Check, takearrective
actions, and then reset.

2. Prolong
acceleration/deceleration
time

3. Reduce setting value of
torque boost.

4. Set speed search start
enabled, or start DC brake
5. Replace with applicable
motor or inverter.

HOL

Instantaneous
Overvoltage

1. Deceleration time is too
short. The motor regeneratiy
energy is too much.

2. Power supply voltage is tq
high.

1. Prolong deceleration tim
2. Install applicable braking
unit and braking resistor.

3. Lower the power supply
voltage to the rated voltagq

SOU

Stable Overvoltage

1. Voltage of power grid is to
high.
2. Deceleration time is too

short.

1. Lower voltage to the ratg
voltage.

2. Prolong the deceleration
time.
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11 Maintenance and Inspection

11.1Maintenance and Inspection

Due to the service environmental changes such as temperature, humidity, smoke, frost,

GXVW RU WKH IDFWRUV DV DJLQJ RI LQYHUWHUYV LQWEF

mayoccur. Therefore, it is required to have daily check and keep regular maintenance on

inverter during use and storage.

z  Check if the components are broken or the screws are loose during transportation.

z  Clean the inverter and periodically check if the scraresloose.

z  Poweron the sleeping inverters for 30 minutes once semiannually to prevent electronic
components from being disabled.

z  Keep inverter away from heavy humidity and metal particles. If necessary, put it in an
electric cabinet or a small room withotective measures.

11.2Daily Inspection

Check the following items with the inverter in operation:

z  The motor should not be vibrating or making unusual sound.

z Inverter and motor should not be overheating.

z  The ambient temperature should not be too high.

z  The ouput current value shown on the monitoring displays should not be higher than
normal value.

z  The cooling fan at the bottom of the inverter should be in normal operation.

11.3Periodic Maintenance

Periodic maintenancensures that the inverter receives the proper care to maintain overall
performanceAlways turn the power supply off before inspection, and the inspection starts
only after the indicator CHARGE on main circuit power supply is off.

Table 101 Periodic Maintenances

Item Checks Corrective Action

Main circuit terminals

screws on control  |Are all screws tight? Tighten loose screws firmly.

circuit terminals

Heat Sink Clean any dirt and dust off wif]
Are there dirty or dusty? an air gun using dry air at a

PCBA pressure of 4-6kg/cnt
Is there any unusual noise or

Coolingfan vibration or has the total operatijReplace the cooling fan.

time exceeded 20,000 hours?

Clean any dirt and dust off wif]
Power Components |Are they dusty? an air gun using dry air at a
pressure of 4-6kg/cn?

Are there any irregularities such

Electrolytic Capacitor discoloration or odor?

Replace the capacitor.
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12.7Extended Copper Bar

Extended copper bars & connecting input and outpaablesof inverterwhich are only
available forEM303B-220~280andEM303B-315~400. With the help of the copper bar,
the wiring can be done externalBlease order theopper bars neededand users take all
responsibilities of the assembly of the copper Bae Figure 15 for details.

Inverter Model No. Accessories
EM303B-220~280 Copper bars, mounting bolts, insulation pins
EM303B-315~400 Copper bars, mounting bolts, insulatipins

E Copper bar for
connecting
Qutput cables

Figure11-5 Assembling the Copper Bar
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13.7Example
Readprimary numeric frequency settitf§0-07) of Inverter No.01, return 50Hz.

Transmitting 0 1 2 3 4 5 6 7 8 9
Sequence

Data 01H [O03H |20H |07H [00OH |[01H |3EH |0BH
Receiving 0 1 2 3 4 5 6 7 8
Sequence

Data 01H |03H |02H [13H [88H |B5H |12H

Write FO-07=30.00Hz, the setting value of primary numédraguency of Inverter No.01.
(Recommended to Apply )

Transmitting| 1 2 3 4 5 6 7 8 9

Sequence

Data 01H | O6H | 70H | 01H | OBH | B8H | C5H | 88H
Receving | g | 4 | > | 3| 4| 5| 6| 7|89
Sequence

Data 01H | 06H | 70H | 01H | OBH | B8H | C5H | 88H

Write FO-09 =5.00 seconds, the acceleration time 1 of Inverter No.01.

Transmitting| 1 2 3 4 5 6 7 8 9

Sequence

Data O1H | O6H | OOH | 0O9H | O1H | F4H | 59H | DFH
Receiving o|l 1| 23| 4|5 |6 | 7| 8] o9
Sequence

Data O1H | O6H | OOH | O9H | O1H | FA4H | 59H | DFH
Remarks:

For frequentmodified function codes, the function code address +2000H is to prevent the
EEPROM of inverter from being damaged.

Inverter Starts

Transmitting

Sequence

Data 01H [ O6H | 40H | O0H | OOH | O1H | 5DH | CAH
Receiving o| 1| 2|3 ]| 4|5 |6 ]| 7| 8]o9
Sequence

Data O1H | O6H | 40H | OOH | OOH | O1H | 5DH | CAH

Inverter Stop

n

Transmitting
Sequence
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