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Preface

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

Version No.: 1%

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 contrdPrque 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 algorith@nsues that motor can
accelerad/deceleragin 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.

More updates and informaticare available atww.sine@rive.com.



http://www.sineedrive.com/
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Safety Information

indicates that an electrical hazard exists, which will result in personal injt

i j Danger: The addition of this symbol to a Danger or Warning safety e

the instructions are nédllowed.

personainjury hazards. Obey all safety messages that follow this syr

f AY Caution: This is the safety alert symbol. It is used to alert you to pote

to avoid possible injury i risk of damage to the products or other devices.

Safety Precautions

Before Installation

&Danger
1. Do notinstall the product if the package is with water, or component is missing
broken.
2. Do not install the product if the label on the package is not identical to that on tH
inverter.
&Danger
1. Be careful ofcarrying or transportation. Risk of devices damage.
2. Do not use damaged product or the inverters missing component. Risk of injury|
3. Do not touch the parts of control system with bare hands. Risk of ESD hazard.
Installation:
&Danger
1. Installation basshall be metal or other ndffammable material. Risk of fire.
2. Do not unscrew the fixing bolts, especially the bolts with red mark.
-@Caution
1. Do not leave cable strips or screws in the inverter. Risk of inverter damage.
2. Install the product at the plagéth less vibration and no direct sunlight.
3. Consider the installation space for cooling purpose when the inverter is installed
cabinet.
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Wiring:
ADanger
I Wiring must be performed by authorized and qualified personnel. Risk of dange
2 Circuit-breaker should be installed between inverter and the mains. Risk of fire.
3 Be sure that the power supply is off before wiring, and ground inverter as per s
wiring. Risk of electrical hazard.
4 Grounding terminal must be grounded. Risk of eieat hazard and fire.
5 Dual keypad is not recommendé&lisk of unexpected danger.
ACaUtion
I Never connect input power supply cable to output terminals U, V, and W of invert
attention to the terminal symbols, connect them correctly. Rigkvefter damage.
2 Be sure that the wiring meets EMC requirements and local safety standard.
should be in recommended sizes. Risk of accident.
3 Do not connect braking resistor to DC bus termiti& —. Risk of fire.
4 Tighten terminals with screw driveod specified torque. Risk of fire.
5 Do not connect phasghifting capacitor and LC/RC noise filter to output circuits.
6 Do not connect the solenoid switch and electromagnetic contactor to output
Otherwise, it will trigger overcurrent protection,damage inverter.
7 Do not disconnect internal wires of inverter. Risk of inverter damage.

Before Poweron

@ Caution

1. \Verify that the input voltage is identical to the rated voltage of product, correct wi
input terminals R, S, and T and outpetminals U, V, and W, wiring of inverter and
peripheral circuits, and all wires should be in good connection. Risk of inverter d

2. Never perform voltage withstanding test on inverter, it has been donevairks. RisK
of accident.

.&:Danger

1. Inverter shall be powesn only after the front cover is assembled. Risk of electric
hazard.

2. Wiring of all peripherals should abide by the guide of this manual. Risk of accidg
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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 eled
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 modé.

An injury may occur.
QCaUtion

1. Never touch braking resistor. It will be very hot and with kigitage 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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During Operation

iDanger

1. Do not touch cooling fansieat sink metal panel, or discharge resistor with bare h
Risk of burning.

2.  Non-professionals shall not detect signals during operation. Risk of personal inj
devicedamage.

-@Caution

1. Prevent any foreign items from being left in the devices during operation. Risk of
damage.

2. Do not control start/stop of inverter by ON/OFF of contactor. Risk of device dan

Maintenance

ﬁDanger

Maintain and inspect devicedter power is off. Risk of electric hazard.

Maintain and inspect inverter only after the voltage is lower than DC 36V betwe
bus terminalst& —, and power is off for 5 minutes. The residual charge on capal
may cause personal injury.

Maintenance anhspection can only be performed by professionals. Risk of pers
injury.

Parameter setting is required if inverter has been replacedirRlygug-out should b
performed after powenff.
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1.1.21EM303B Model and Rated Output Current

1 Overview

1.1 EM303B Model List and Technical Specifications

Rated voltage: -phase380VAC
Applicable motor: 3phase induction motor, power range: 0.75~400kW.

Output voltage: $hase, from 0 to Lypy

Table 1 Model List of EM303B

Rated \oltage Model No. Motor Power(kW) Rated Output Current(A)
EM303B-0R7G/1R1P3B 0.75/1.1 2.8/3.7
EM303B-1R1G/1R5P3B 1.1/1.5 3.7/4.8
EM303B-1R5G/2R2P3B 1.5/2.2 4.8/6.2
EM303B-2R2G/3R0OP3B 2.2/3.0 6.2/8.0
EM303B-3R0OG/4R0P3B 3.0/4.0 8.0/10.0
EM303B-4R0G/5R5P3B 4.0/5.5 10.0/13
EM303B-5R5G/7R5P3B 5.5/7.5 13/17
EM303B-7R5G/9R0P3B 7.5/9.0 17/20
EM303B-9R0G/011P3B 9.0/11 20/26
EM303B-011G/015P3B 11/15 26/34
EM303B-015G/018P3B 15/18.5 34/41
EM303B-018G/022P3 18.5/22 41/48
EM303B-022G/030P3 22/30 48/60
EM303B-030G/037P3 30/37 60/75

3-phase,
380VAC EM303B-037G/045P3 37/45 75/90
20% EM303B-045G/055P3 45/55 90/115
EM303B-055G/075P3 55/75 115/150
EM303B-075G/090P3 75/90 150/180
EM303B-090G/110P3 90/110 180/220
EM303B-110G/132P3 110/132 220/265
EM303B-132G/160P3 132/160 265/310
EM303B-160G/185P3 160/185 310/360
EM303B-185G/200P3 185/200 360/380
EM303B-200G/220P3 200/220 380/420
EM303B-220G/250P3 220/250 420/470
EM303B-250G/280P3 250/280 470/530
EM303B-280G/315P3 280/315 530/600
EM303B-315G/355P3 315/355 600/660
EM303B-355G/400P3 355/400 660/740
EM303B-400G/450P3 400/450 740/820
Remarks:

EM303B is an integrated model with G (fixed torque) and P (square torque) in one. The data
listedabove is of Model G. When applied to square torque like blower, water pump and etc.,

t he
details.

power

ratings

of

applicabl e

motor

can



User Manual
EM303B General Purpose Inverter

1.1.2EM303B Technical Specmcatlons
Table 22 EM303B Technical specifitans

ltems Specifications
3-phase 380VAC+20%, 50~60Hz45%,
Input Rated Voltage voltage imbalance rate <3%
Output Voltage 3-phase, from 0 to Loy
Rated Output Current 100% rated current nestop output
output Model G: 150% rated current for 1 minutes, 180% rat
current for 10 seconds
Max. Overload Current Model P: 120% rated current for 1 minutes, 150% rat
current for 10 seconds
Control Mode V/F, SVCO, SVC1
Input Mode Frequency (Speed) input, torgingut ]
Start/Stop ContrdVlode sKgalgggég)oanrSoLéeSrmlnals {®ire sequence,-Jire
Frequency Control Range 0.00 600.00Hz _ ]
Input Frequency Resolution ]l(\rlgga%rr;cc)l/nput: 0.01Hz, analog input: 0.1% of maximy
Governor Deflection 1:50(V/F), 1:100(SVC)
Speed Control Accuracy #).2% rated synchronous speed
Acceleration/Deceleration Time|0.01~600.00 seconds/minutes
; Rated output voltage: 20%~100% adjustable
(Biziltiol VIF Features Frequency base :20Hz~600Hz adjustable
F . Taiane Beesi Automatic torque boost, fixed torque boost curve,
unctions q customer defined V/F curve scaling
Start Torque 150%/1Hz(V/F),150%/0.5Hz(SVC)
Torque Control Accuracy 5% rated torque (SVC1)
AVR AVR is active while output voltage remains unchange
input voltages varying.
Automatic Current Limit | AuLomAtcall Il output curren, avowipping
DC Brake Brake frequency:0.1~60Hz, brake time:0~30S,
brake current:0~150% rated current
f Communication, analogpltage, analog current, preset
Signal Input Source speed, simple PLC and their combinations
Special
RN Textile Wobbulation ;rAchleve textlledwobbulatlon functions like wobbulatior
Control ange, time and jump
Reference Powesupply 10V/20mA
Terminal Control PoweSupply [24V/150mA
Numeric Input Terminals 7 programmable numeric input terminals
; 4 analog inputs:2 voltage inputs (0~10V), and 2 curre
Function of |Analog Input Terminals inputs(0~20mA)
Ionput and 2 OC outputs and relay output are programmable.
utput : p Maximum output current of OC: 50mA. Relay contact
Numeric Output Terminals capacity: 250VAC/3A or 30VDC/1A. When relay acts,
EA-EC is on, and EEEC is off.
Analog output Terminals grpcgc:%roanrrlxable analog output terminals can output O
Keypad LED Human interactions with displays and control actuato
; Upload and download parameter information of the
Display Parameter Copy inverter, copy parameters rapidly.
Short circuit, overcurrent, overload, overvoltage,
Protections Protections undervoltage, phase loss, overheating, external fault,
etc.
: . Indoor, with altitude less than 1000 meters, free from
Installation Site corrosive gas, and direct sunlight
-ION” +40N.In the temperatur
Application ~ |[Ambient Temperature the rated output current is decreased by 1% for ever
Conditions additional 1 €.20% 90%RH (no condensation)

Vibration

0.5g

Storage Temperature

-25N © +65N

Installation Method

Wall mounting, floor mounting, flush mounting

Degree of Protection

1P20

Cooling Method

Forced air cooling

9
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1.2 Definition of EM303B Operation Status
1.2.10peration Status of Inverter

5

Parameters setting status

After power is on, inverter finishes initializati@amdenters standby status without fault

or startup commandMeanwhile, itdoes not output.

Normal runni ng status

After receiving active start command through keypad, control terminal or RS485, the
inverter drives motor in accordance with the requiremensettihg input.

JOG running status

Set by keypad, external terminal or RS485 to make motoaspar JOG input speed.

JOG stop status

Refer to the process that the output frequency drops to zero in JOG deceleration time

after JOG running command is raattive.

Autotuning status

Set by keypad to autotune motor 6s paran
Stop status

Refer to the process that the output frequency drops to zero in given deceleration time

after running command is not active.

Fault status

Status of inverter at protections, all kinds of faults and failures.

1.2.2Control Modes of Inverter
The control modes of inverter refer to that the inverter controls motor rotation as per required
speed and torque with open loop or ckizep control node. The control modes include:

5

General open loop space vector contrdl & V/F control
Applicable to the applications of low speed changes and low speed stability accuracy
demand, and meet needs of most of AC motor drives.

SVC 03 & Openloop vector controlwithout PG feedback

Only estimate speed in refine, but no feedback control. Output current is under
reattime closeloop control, output of motor reaches 150% of rated torque at 0.5Hz, and
inverter automatically traces load variables and limit outprreatito make it not exceed

the maximum value. Even if there is sudden load change, quick acceleration or
deceleration, inverter will not trip overcurrent, shaircuit, and etc., and keep high
performance and reliability.

SVC16 0 Torque control(Closeloop vector control without PG feedback)

Not only estimate speed in re#the, but also conduct feedback control. Speed and
current are under reéime closeloop control. Not only speed control but also torque
control can be realized. A regular AC inductiootor can perform as an AC variable
speed motor and an AC torque motor by adopting this control mode. It is a genuine
sensorless vector control.

10
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1.2.3Setting Modes of Inverter

The setting mode of inverter refers to that what kind of physical quantity inietéden as
control object when driving motor.

Speed setting mode is to take motor speed as the control object

Torque setting mode is to take motor torque as the control object.

Set through various and flexible methods such as numeric setting, analgg vatid analog
current or other mathematical combinations. Jog speed setting mode is prior to other setting
modes, i.e. when pressizg) on keypad oturning control terminals FJOG and RJOG on, no
matter what the present settimpde is, the inverter will automatically switch to jog speed
setting, or the combination of jog speed+primary spegog speedauxiliary speed setting .
See Figure 41 and Figure 2 for the details of all speed setting modes of EM303B.

F3-00~F3-14

F9-08 setsanalog signals(VS/VF/ISIFIVP™

Regular speed *Speed setting value.

setting mode s X

disabled when Theanal og signals here stand for'
F0-06 preset speed is Analog signal voltage/10*100%

- encbled Analog signal current/20* 100%
0: Primary Numeric Frequency

1: VP Keypad Potentiometer F9-08: the ones place

2:vs
3Is
Regular 4: Not used 0: Present Setting Value
egs 5: K3*VSHK4*IS 1: VS* Present Setting Value

6: K3*VS+K5*VF 2: VF*Present Setting Value  [———

S;“"g 7: KA IS+KEHF 3: 15+ Present Setting Value
8 MAX{K3'VS K5*VF} 4 IF*Present Setting Value
9 MAX{K4"IS K6*IF}
10 FO-07 isthe
K1*VP+K2* (K3*VSHKarIs+ | Seting value of
K5*VF+K6*IF-K8*5V) primary numeric
frequency.
Fo-04 F9-08; the tens place v 026
0 Program running
Speial | 1 Wobbuiation Running 0: Present Satting Value
Speed 2: Stepping modé 1: VS*Present Setting Value 0: Regular Speed Setting
Setting |3 Stepping modé 2: VF*Present Setting Value — 1: Special Speed Setting
Mode | 4 Stepping mode 3:1S* Present Setting Value 2 Process PID Seting
5: Stepping modé 4: IF*Present Setting Value

6: Stepping mode

F9-08: the thousands place

0: Present Setting Value
1: VS* Present Setting Value

2: VF* Present Setting Value
e s

4 IF*Present Setting Value
5: Auxilary Setting* Present
Satting Value

F9-03:
Theones

F9-05

0: Auiliary Numeric Frequency
Setting F9-08: the hundreds place
1: VP Keypad Potentiometer

2vs

Auxiliary| sis *: Present Active Setting Value
SmliSies | enemaesanae
6:K3'VSHKEVE : ive Setting Value
Mode| 7. x4+ 15eK6+1F 1S+ Present Active Setting Value
8MAX(K3'VS K5*VF) : IFPresent Active Setting Value
9 MAX{K&*IS K6*IF}

KI*VP+K2* (K3*VSHK4*ISHK
SVRHKEIFKE V) F9-06 is the setting
value of audliary

numeric frequency.

Figure 11 Speed Setting Modes

11
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FA-06 sets anaog signals

" VSIVFIS/IFIVP *torque setting value.
The analog signals here stand for:

Analog signal voltage/10* 100%

Analog signa current/20* 100%

F5-11

FA-06: the ones place

0:  Primary Numeric Torque Setting

1: VP Keypad Potentiometer

2 Vs

3 IS

4 VF

5 IF " :Present Setting Vaue

6 Not used " :VS*Present Setting Value

7: K1*VP+K2* (K3*VSHK4* IS+ " :VF*Present Setting Value .

K5*VF+K6* IF-I(<8*5V) P15+ Present Setting Value > Torque Setting
" :IF*Present Setting Value

F5-12 isthe setting value of primary numeric torque.

Figure 12 Torque Setting Mode

1.2.4Start/Stop Control Mode of Inverter

The start/stop control mode of inverter refers to the modes to startsttiel of inverter.
There are 3 contromodes: keypad control mode, terminal control mode, and RS485
communication control mode. Terminal control mode is categorizedhvér® Zequence, and
3-wire sequence. See FiguregXor the control logic of terminal control mode.

Run
Command

Run

K1 | K2 Command

K1 | K

N

0| 0 [ Reverse oo Stop

o] 1 Forward 0 1 Forward

1 0 Stop 1 0 Reverse

1 1 Stop 1 1 Stop

0:On 1:0ff 0:0n 1:0ff
(a) 2-wire sequence 0 (FO-05=0) (b) 2-wire sequence 1 (FO-05=1)
Run
RUN Button
Forward i Stop
RUN Button Xi Button
Reverse FIR
FIR Button
Xi Stop 1 Forward
Button
0 Reverse
0:On 1: Off
(c) 3-wire sequence 0 (FO-05=2) (d) 3-wire sequence 1(F0-05=3)

Figure 13 Control Logic of Terminal Control Mode

12
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1.3EM303B Outlook
See Figure 4 for the outlook of EM303B (Instance: EM30380kW).

Housing Upper

Mounting Hole

Housing Middle

Mounting Hole

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

eavi [ v2foor] |20V | | xa | %5 | xo Jawo [ 1ov | vs | ae | o |
5606

o ) s o  —

SODO

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

13



User Manual
EM303B General Purpose Inverter

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.

Nameplate

' SINEE

Model No. :EM303B-4R0G/5R5P-3B
Rated Power :4.0kW/5.5kW

Input Voltage:380VAC

Rated Current:10.0A/13.0A

Serial No.

Shenzhen Sine Electric Co., Ltd. )

Model Numbering Scheme

EM 303B™ 4R0OG/5R5P™ 3 B
Product Category T B:Integrated Braking Unit
EM:Inverter None: No Braking Unit
Product Series
303B:Open Loop Vector Control System
Voltage Class:
3-phase 380V, 303B is an integrated model with G& Pin one. 1: 1-phase 220V
G: General purpose P: Blower, water pumg Omitted if not specified” 2: 3-phase 220V
Power Ratings: — 3: 3-phase 380V
O0R7 5R5 I 018 ol
0.75kwW 5.5kW ok 18.5kw [
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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 apptible metal panel thickness:1.2.0mm.

St
DDEEEEEE0
N : |
E—
= u
74 :ZE 5
S - o il
O ==
FHEE
B |
(@) (b)
OO0 O G
o = :‘ég
0 O o |5
g
| ) e
[

[

=" 555G ’ ~ﬂ-3-d
Tt a
Figure 21 Overall and Keypad Dimensions BM303B
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Table 22 OverallnstallationDimensions of EM303B

Model No. W [W1l| 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/3R0OP3B

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 (©)

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, EM303890 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, 308mrand 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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2.3 Considerations of Installation Site

2.3.1Installation Site

Considerations for installation site:

Good ventilation indoor

Ambient temperaturel0 C° +40C

No high temperature and high moisture, humidityg0%RH, no water drops or any
other condensation

Never install on flammable materials

No direct sunlight

No flammable, corrosive gas or liquid

No dust, floating fiber or metal particles

Firm and steady installatiorabe

No electromagnetic interference, and keep away from interference source.

5
5

5

2.3.2Ambient Temperature

Install inverter in a place with good ventilation to improve the reliability of inverter operation.
When inverter is mounted inside a cabinet, cooling famrazonditioner is a must. Keep the
ambient temperature below +4D

2.3.3Precautions

Please take protective measures during installation teeptrdforeign matters like metal
particles or dust from entering the inverter when drilling. After installaptegse take off
the protective devices.

2.4 Direction and Space of Installation
Cooling fan(s) installed inside EM303B is for forced air cooling. For good cooling

circulation, please mount inverter vertically, and leave sufficient space between the inverter
and wall or other objects. See Figur@2

7

>120-nm Vent

<\

>150nm)

Figure 22 Direction and Installation of Inverter

A\
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Table 23Table of Heat Dissipating Capacity (HDC), Mass Airflow(MAF), Noise and Net
Weight(NW) of Single EM303B

Vs e MAF MAF HDC Noise | N.W.
: ~ CFM” ~ m¥h” S we ~ dB/A” |~ kg~
EM303B-0R7G/1R1P3B 65
EM303B-1R1G/1R5P3B 74
EM303B-1R5G/2R2P3B _ 80
EM303B2R2G/3ROP3B | Sizel 13 22 110 40 3.15
EM303B-3R0G/4R0P3B 135
EM303B-4R0G/5R5P3B 163
EM303B-5R5G7R5R3B ) 185
Size2 27 45 40 43
EM303B-7R5G/9R0P3B 300
EM303B-9R0G/011P3B 325
EM303B-011G/015P3B Size3 59 100 385 45 12.3
EM303B-015G/018P3B 525
EM303B-018G/022P3 515
EM303B-022G/030P3 Size4 80 135 640 56 19.5
EM303B-030G/037P3 870
EM303B-037G/045P3 ) 1025
Size5 165 280 56 305
EM303B-045G/055P3 1158
EM303B-055G/075P3 ) 1525
Size6 247 420 56 51.3
EM303B-075G/090P3 1800
EM303B-090G/110F3 Size7 335 570 2120 62 80.2
EM303B-110G/132F3 ) 2636
Size8 403 684 62 93.8
EM303B-132G/160P3 3216
EM303B-160G/185P3 3881
EM303B-185G/200P3 Size9 424 720 4272 62 154.8
EM303B-200G/220P3 4568
EM303B-220G/250P3 4915
EM303B-250G/280P3 Sizel0 706 1200 5442 73 240
EM303B-280G/315P3 6152
EM303B-315G/355P3 8098
EM303B-355G/400P3 Sizell 706 1200 8830 73 290
EM303B-400G/450P3 9418
Remarks:

1. The values listed in the table refer to that the HDC and MAF required when single
EM303B ismounted in an enclosqiiace.

2. The HDC is calculated based on the rated voltage, rated current and preset carrier
frequency of each model.

3. 3. If more than one EM303B hate be installed in an enclosethce, please add HDC
and MAF.
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2.5 Disassembly and Assembly of Keypad
Generally it isunnecessary to disassemble the keypad, and just remove the cover to assemble
and wire. On special occasions, disassemble the keypad by following steps.

Remove the front cover: For EM303BR7~7R5, push the cover vertically from the
bottom with two hands, athen lift up outwards. See Figure32

Figure23 Remove the Front Cover

Disassemble the keypad: Put your figures in the insert on the top of keypad, press down
slightly, and pull outwards, then the keypad can be removed-i§ee 24.

19



User Manual
EM303B General Purpose Inverter

Figure 24 Disassemble the Keypad

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

S
s

el
o

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 method
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.

Unscrew the Bolts

Tighten the Screws ™

Figure2-6 Disassemlihg the FlangeBigure 27 Assembing the Flanges

&

eve 8

——
b3t

o Og

Figure2-8 Installation Dimensions for Flush Mounting

Model No. W I|WL| H|HI|[H2|[D |Dl1|D2|D3]| d
EM303B-090G/110P3 | 386 | 300 | 753 | 724 | 700 | 287 | 231 | 295] 136 | 13
EM303B-110G/132P3
EM303B 132G/ 160P3 416 | 300 | 855| 825| 793 | 302 | 246 | 310 132 13
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 @

|

BR100 Braking Unit

Input Noise Filter

Braking Resistor

- ~ \‘Nak-i‘

Inverter

Output Noise Filter

Output AC Reactor @ Grounding

3-phase
Induction Motor

Figure 31 EM303B Peripherals Connections
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3.2 Wiring Main Circuit Terminals

3.2.1Main Circuit Terminal Block

The main circuit terminals of EM303B are located on the control PCBA:
3-phase AC input terminals: R,S, T

Grounding terminal:=

DC bus terminal&©

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.
S

— 7§ S — i — \
iy R R S T U \Y, w PB r¥

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

| | o |

5

5

5

5

LI

-
g

R S T &) U V W @
(b) Main Circuit Terminal Block of EM303B018 075
(RS H T Hawl [ 9= 1 =
o 1~ (¢) o
o o o o o
N N 0 CHAREGE B -
© o °© o © o °© o © o
L
Wa
E |=} |=}
o o o
o § o J o
GCAUTION
v W

(c) Main Circuit TermlnaBIock of EM303B-090~ 200
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[ POWER _ [ DCBUS |
LIS A

o A |
SRS MRS N BN A1

i

o oo oot 1o

CAUTION
i \ MOTOR 7
(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
AC power input terminals for connecting tepBase ACpower.
(TerminalL1, L2 for AC220V Xphase input invertgr
UaVaWw | Inverter AC output terminals for connecting t@Base induction moto
SIS Positive and negative terminals of internal DC bus for connedt
external braking unit.
Connecting terminals of braking resistor, one end connect tang

RasaT

Dars the other to PB.
@ Grounding terminals
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3.2.3Internal Main Circuit

SeeFigure 33 for the internal main circuit structure of EM303B.
Figure 33 Internal Main Circuit

EM303B-0R7-015 EM303B-018-30
® PB ®
CTTTT T T T T TT —————— ml e D R
l [l l ! ;
| | i \
| — | -
R H L H u R = 1 ﬂ u
se— T Mg s *I’—Z$ —v
T ¢: = | : w T T— T ] —T W
L I | — |
| | | |
O¢ | © i |
| | | Mains Control Circuit I
: Mains Control Circuit : _L—flP }
4 T T R
| | .- _
.- 1
EM303B-37~200 EM303B-220~400
3 R @
| | | I B G 1
| | | |
| | | |
| | | |
‘ | |
R = | H U | ™ |
S é—2$ —‘4"‘ \% R = Il —+ U
T = [ & W ST —él \%
} (| : TT* = ] —él w
| | ||
o | i |
} Mains for] . Control : GL :
| ] [oe H ] | vars] [ GO |
Jf_T Cooling Fan : | Circuit :
| | J;T j:@-8 Cooling Fan |
- _ | |
- _

3.2.4Standard Wiring of Main Circuit

See Figure 3! for standard wiring of main circuit.
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EM303B-0R7~015 EM303B-018~400
Braking Resistor . . ,
(Optiondl) Braki r]g Rw_stor(Optuonal)
Braking Unit(Optional)
® m ©
U ¢
;: R
V | @
S
T Wi T
&L

Figure 34 Standard Wiring of Main Circuit

3.2.5Wiring Main Circuit on Input Side
Installing a Circuit Breaker
Always install an air circuit breaker (MCCB) between the power supply and input terminals.
Choose a MCCB with a capacityof 25 t i mes of the inverter:«
The time characteristicsMCCB shoul d meet that of i nve
(150% of rated current /1 minute).
, Ifsingle MCCB is shared by two or more inverters or other devices, the contact of fault
output relay shall be connected to power contactor coil, so that ther gapply will be
turned off by the fault signals, as shown in Figu® 3

5

5

EM303B

MCCB
MA

M

MA

OFF N
—o0 o— EC
| e |

Figure 35 Connecting to Input Circuit Breaker

EB Fault Relay
Contact

o ¥
X

Installing a Leakage Circuit Breaker

High frequency leakage current is generated by high frequency P\gf\lsbutput of
inverter. Select a special purpose leakage breaker with a trigger 8rewt. For a regular
leakage breaker, the trigger cur@@0mA and the active time at 0.1S or above.

Installing an Electromagnetic Contactor
Install an electromagnet@ontactor which is applicable to inverter as shown in Figese 3
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Start/stop of the inverter can be controlled by the electromagnetic contactor on input side.
Inverter may break down if the electromagnetic contactor is on and off frequently. The
operationinterval between start and stop of the inverter $Dab minutes.

The inverter will not automatically start after power failure.

5

Connecting to the Terminal Block
Power input phase sequence is not related to the phase sequence of terminals Rp8, and T
the terminal block, any two of them can be connected randomly.

Installing an AC Reactor

If the inverter is connected to a transformer with-tagacity (600kVA), or power supply is
connected to capacitive load, an excessive big surge current will andurectifier of
inverter can be broken down. Install an optionghaise AC reactor on input side of inverter
to suppress peak current and voltage, and improve power factor of the system.

Installing a Surge Absorber
Install a surge absorber for induaivoads (electromagnetic contactors, solenoid valves,
solenoid coils, or electromagnetic circuit breakers) nearby the inverter.

Installing a Noise Filter on Power Supply Side

To filter noise transmitted between power cable and the invertetheardhrmonic
distortiorof power grid caused by the noise produced by the inverter.

A special purpose noise filter is required for the inverter.

Correct vs incorrect installations of noise filters as shown in Figérer®d Figure J.

5

N
MIB
M Special
Q_ WA PUrpose I?M30t3B §>
ise Fi nverter
Noise Filter
BVC
—d o Other
Control
G o Devices

Figure 36 Correct Noise Filter Installation

MIB. X \0B X
— EM3038 M EM3038
™ Inverter Inverter
Regular —— Other Other
Noise Control Control
Filter [ Devices Devices

(a) (b)

Figure 37 Incorrect Noise Filter Installation
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3.2.6Wiring the Output Side of Main Circuit

Connecting thelnverter to Motor
Connect inverter output terminals U, V, and W to motor input terminals U, V and W.
Confirm that the motor forwards with the Forward Command. Switch any 2 of the
inverter output terminals U, V, or W to each other and reconnect if the reotrses.

Never Connecting Power Supply Cable to Output Terminals
Never connect power supply cable to output terminals. If the output terenmalennected
to powersupply the inverter would be damaged.

Never ShortCircuiting or Grounding Output Termina Is

Never touch output terminals directly with bare hands, or connect the output cable to the
housing of inverter. Otherwise, an electric shock and stiatit may occur. Furthermore,

do not shokircuit the output cable.

Never Using a Phasehifting Capacitor
Never connect phasshifting electrolytic capacitor or LC/RC filter to the output circuit.
Otherwise, inverter will be damaged.

Never Using an Electromagnetic Switch

Never connect electromagnetic switch or electromagnetic contactor to the @rdpitit
Otherwise, failure to comply will cause overcurrent or overvoltage protection. Even
worse, inverter will be damaged.

Please make sure that the inverter stops before installing electromagnetic contactor to
switch grid power supply.

5

Installing a Noise Filter on the Output Side

Install a noise filter on the output side of inverter to reduce inductive interference and radio
interference.

Inductive interference: Electromagnetic induction generates noise on the signal line
which may cause the control des malfunction.

Radio interference: The high frequency electromagnetic waves generated by inverter and
cable cause radio devices nearby to make noise when receiving signals.

5

MCCB
oM\
< :} =, EM303B Noise
N Inverter Filter
oMW\ Radio Frequency
Inductive nterference
Interference,
Signal Lin I Radio Device,

Control
Device

Figure 38 Installing a Noise Filter on the Outputl&
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Countermeasures Against Inductive Interference

As stated previously, except installing a noise filter, all output cables can be routed through a
grounded metal pipe to prevent inductive interference on the output side. The distance
between outputables and signal line shoulB0cm, and the inductive interference will be
reduced considerably, as shown in Figu@ 3

MICB Metal Pipe
¢ oM\
A JEw EM303B "
Inverter
S o/ =
= 30cm MIN
Signal Line Control
Device

Figure 39 Countermeasures Against Inductive Interference

Countermeasures Against Radio Frequency Interference (RFI)

RFI will be generated from the inverter as well as the input cable and the output cable. Install
noise filters on both input and output sides, and shield inverter with an iron case to reduce
RFI. As shown in Figure-30.

Iron Case :
MIB r 1 Metal Pipe
o AMA—| | |
__ Noise EM303B Noise
Filter [ | Inverter [ | Filter M
o MA— || || =
L r H /
-

Figure 310 Countermeasures Against RFI

Cable Length Between Inverter and Motor
The longer cable between the inverter and motor is, the higher carrier frequency is, and the
greater higHrequency harmwoic leakage current on its cable is. All of which will affect
inverter and its peripherals. See Tabl® 30 adjust carrier frequency for reducing the
high-frequency harmonic leakage current.
When motor cable 50m, pleaseconnect a speciatfhase AQeactor of the same capacity
as that of the inverter to the output terminals.

Table 32 Cable Length and Carrier Frequency Between Inverter and Motor

Cable Length . 50m . 100m , 100m
Carrier Frequency _ 10kHz . 8kHz . 5kHz
F0-14 Function Parameter 10.000 5.000 2.000
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3.2.7Main Circuit Cable and Terminal Screw Size
See Table 3 for the specifications of main cirit cable and terminal screw.
Table 33 Main Circuit Cable and Terminal Screw Specifications

. Tightenin Cable
Model No. Terminals Vel %]'orqueg Size ey
Screw | ~ N mm2~ Type
EM303B-0R7G/1R1P3B M3.5 1.2 15 15
EM303B-1R1G/1R5P3B M3.5 1.2 15 2.5
EM303B-1R5G/2R2P3B M3.5 1.2 15 2.5
EM303B-2R2G/3ROP3B M3.5 1.2 15 4
EM303B-3R0OG/4R0P3B M3.5 1.2 15 4
EM303B-4R0G/5R5P3B M3.5 1.2 15 4
EM303B-5R5G/7R5P3B M4 15 2.0 6
EM303B-7R5G/9ROP3B M4 15 2.0 6
EM303B-9R0G/011P3B M5 3.0 4.0 6
EM303B-011G/015P3B M5 30 4.0 10
EM303B-015G/018P3B M5 30 4.0 10
EM303B-018G/022P3 M6 40 5.0 16
EM303B022G/030R8 | oy RS T, U V. WPB D M6 40 50 16 750V
EM303B-030G/037F3 M6 4.0 5.0 25
EM303B-037G/045P3 M8 9.0 10.0 25
EM303B-045G/055P3 M8 9.0 10.0 35
EM303B-055G/075P3 M10 17.0 22.0 35
EM303B-075G/090P3 M10 17.0 22.0 60
EM303B-090G/110P3 M10 17.0 22.0 60
EM303B-110G/132F3 M10 17.0 22.0 90
EM303B-132G/160P3 M10 17.0 22.0 90
EM303B-160G/185P3 M12 31.0 39.0 120
EM303B-185G/200P3 M12 31.0 39.0 180
EM303B-200G/220P3 M12 31.0 39.0 180
EM303B-220G/250P3 2*M10 | 17.0 22.0| 2*120
EM303B-250G/280P3 2*M10 | 17.0 22.0| 2*120
EM303B-280G/315P3 2*M10 | 17.0 22.0| 2*150
EM303B-315G/355P3 TO,RSTUV,WRS 2*M12 | 31.0 39.0| 2*150
EM303B-355G/400P3 2*M12 | 31.0 39.0| 2*150
EM303B-400G/450P3 2*M12 | 31.0 39.0| 2*180
Remarks:

1. Take the voltagedrop into consideration for selecting cable. Generally the voltagedrop

should be 5V and calculated according to following formula:

\oltagedropa3 *

Pown

Cabl e

resistance
If placed in plastic duct, the cable should be uprated by one level.
The cable should be connected to the applicable cable and wiring terminal.

rati o

(q/ KM) *Cabl e

The size of grounding cable should be the same as that of power cable when the size of
power cable is less than 161 However, whetthe size of power cabid 6mn?, the size
of grounding cable should not be less than haiff, &fut at least16mfn
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3.2.8Ground Wiring

Make sure the ground termir@ 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.

5

5

5

V'
Inverter Inverter Inverter Inverter Inverter Inverter
&) ) &) 1 © 8
A AN I \_/M

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:

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.
@mv|vejof [2ov| &% || x [oo]iov]vs || A |

IR =

S500) [IEEEEEEEEE

BAlEclrdaay  |am| 2| xa [x [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 Tablé 3
Table 34 Function of Control Circuit Terminals

Mode Terminal| Terminal Name Terminal Function
VS VS Analog voltage |0/2~10V(It 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(t can be set as numeric inpd
input terminal)
X1-RUN . I Program the relevant terminals bstting
X2- FIR l\(/lelrjrlrgli;]fglnctlon NPUt 15 00" F2-06 to controthe input of
X3~ X7 setting function(Common Terminal: PL
: . L Switching value input/output signal
Numeric Multi-function input .
Input COM common terminal  |cemmon terminal(Ground of 24V powe
supply) _ _
bLC Multi -function.input VCVIc:rr]nQR? terminal for external connecti
common terminal The default is to connect with 24V supy
EA
Relay . _[EA-EC:NO
Output EE Relay output terming EB-EC-NC
Multi -functi Y1 |OC output terminal 1 Programmable muHiunctionoutput
on Output Y2 OC output terminal 2terminals as shown in F22, 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 o 6, or
M1 h F2-19, F220.
terminal 1
Analog terminal
1ov power supply +10V/20mA
. Commonterminalof analog input and
Commonterminalof .
Auxiliary GND analog quantity gﬁép;)lf}t/)Slgnals(Ground of 10V power
gﬁwelr 24V Auxiliary power Output of DC24V/150mA between it an
pply supply(+) COM
Switchingvalue Common terminal of switching value
COM common terminal input/output signal (Ground of 24V pow
supply) _ _
EEres A+ (I:Qosrﬁ%inicatios RS485 Communications input(+)
-tion A- terminal RS485 Communications inptit(
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.

ENBO3B 6038
10V — i
O
VoAV S 0~1ovoéj ( ) )
— QD T
(@ (b)

Figure 313 Wiring of Terminals VS and ¥

Wiring terminals IS and IF analog current signal:
EM303B

o T IS
0~20mA l \ \
(e, GND
0~20mA l ) )
(e, LV A IF
Grounding Shield Cable %

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(X1X7)
(See F2 Group for parameter setting)
A. Dry contact wiring B. NPN mode with external |C. PNP mode with externaupply
mode supply

¥ ¥ & X &8 &8 K
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3.3.4.1 Dry contact wiring mode

Figure 315-b Wiring with External Power Supply

3.3.4.2 NPN and PNP mode
A. See Figure 36-a for NPN mode with 2éternal power supply

External Controller

[

A e V | o

Groundin gs‘\ddcanl

[ EM303B

Figure 316-a NPN Mode with 24 Internal Power Supply

B. See Figure-36-b for PNP mode with 24 internal power supply (Please disconnect
terminal PLC from terminal 24V)

External Controller

com, 2av) 4 ANV EM3038
o <
i
%; NN T
E S me
g N g
»

Grounding Shield Cable

Figure3-16-b PNP Mode with 24 Internal Power Supply
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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

i

i

7

=
Kl—é»"— e

Grounding Shied 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).

External Controller

com, i i 24V j ”j‘v

ClE
] :

‘Grounding Shield Cable

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#lyeel 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

EM303B

+3.3V

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/R832 converter and EM303B.

Connect to PC or PLC through RS485 terminal

5

PC/PLC
485-  RSI8

Communication
Terminals

Figure 319 Wiring Communication Terminals
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Connect to PC or PLC through RS485/RS232 converter

f —
i

-0 485+ 232+

5

EM303B

9 GND 23&(-:/PLC
232
Communication

Converter Terminals

Figure 320 Wiring Communication Terminals
Remarks:
For the applications with severe electromagnetic noise, please ground the GND of
communication points to the common ground.

3.3.9Size of Control Circuit Cable and Screw

To lower interference and attenuation of control digtiee cable length of control signal
should be in a maximum of 50m, and the distance should be in a minimum 30cm between the
signal cable and the power cable. Twispadr cable or shielded cable shall be used when
inputting analog signal externally. lhall be the best to take 0.5~1mm2 cable as the control
circuit cable.

There are two types of control circuit wiring terminals for EM303B: clamp terminal and
barrier terminal, please install them with a PHO cross head screwdriver with a tightening
torque ¢ 0.5N.m. Please pay attention to followings based on different features of these two
terminals:

Clamp terminal

Take pin terminal or cable strip length by 5~7mm for connection.

Only after the terminal screw is fully loosened anticlockwise first, the azdotebe
inserted.

5

Barrier terminal

, Take a circular or a{gharp clamp terminal with holes of 3.5mm.

3.3.10Precautions forWiring Control Circuit

1. Separate the control circuit cable from the other cables.

2. Separate the cable of control circuit terminals EA, EB,FICand Y2 from the cables of
other control circuit terminals.

3. Use shielded twistegair cables for control circuit to avoid malfunctions caused by
interference. The wiring distance should be in a maximum of 50m.

4. Wrap the shield net with insulating tafmeprevent the shield net from contacting with
other signal cables and housing of device.
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3.3.11Standard Control Circuit Wiring

See Figure 21 for stadard control circuit wiring oEM303B.

External

External

Braking Unitf Braking Resistor

MccB .
e
3-phase |
Power J X S
Supply i
e t T
RUN .
LR XZ
D1
P D2
Multi func_tlon — X4
Input Terminals
X5
X6
X7
CoMm

Auxiliary DC 24V
Power Supply
PLC

Potentiometer for

Frequency Setting ov

Andlog 2B 2w vs
Input

P IS

0" 10V| g4
20mA GND
A+
Communicational [
Terminas A-
PE

Ground

+ PB

GBOKW: u
With Built-in DC Reactor

EM303B

Ground
— Ground
- EA
EB Relay Output
EC
Y1
Y2 2 Multi-function
Outputs
Voltage/Current
Optional output
Analog
Feedback
02" 10V

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.

120 prarras ormuaron —

& Wait 5 m itor discharge
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: Pleapet 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:

s If wiring is correct.

s If anything is left in inverter like screw, or wire clippings.

, If the screw is loose.

, 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.
Select the row of monitoring parameter in operation.
Reset previous status.
Reset/Escape |Escape from editing the present parameter.

Left Shift

Returnpreviousmenu.
Button for
IJﬁ Multi-functional |For programmable JOG or forward/reverse selection
programming
DATA ENTER Save edited parameter of present function code.
ENTER For entering suimenu.
RUN 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.

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 frequenc§D, forward
On: output frequency<0, re\es.

Select function parameter, menu or reduce the value of 3
DOWN parameter, and reduce the present effective reference n

Ty Analog

J 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-@® CO0-31 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

PressiTa) in setting status, the inverter runs as per fetting

Jog JOG
frequency. Relea, the inverter will stop.

In keypad start/stop mod@ress@ and then release, inver

Start/Stop =
starts to run. Pred==) 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 setting menu FQ, ., LF1 ., ,F2 | , ,F3 | . ,F4
kR, ke . kK . . ,FB . ,F9
., FA -, ,FO .  ,FGC  , K , | ,FE
,operation monitoring menu CO | ., fault monitoring menuEQ

Selecting main menus refers to the following method'

FD__.LR .0.0.5 B
ey

Figure 42 Main Menu Selectlon

4.2.2Sub-menu Selection
Select 1 code in sulmenu selection. For instance, insuenu ofFl, | | |, selectany
code from F100~F131. See gure 43 for selecting code.

ESC DATA

ENTE ‘
=t | 00EFI 0
RES -

ESC x

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
submenu. For instance: follow the operation procedures shown in Figdréodview
parameter of FD5.

- EEEER  GEEER -EREER
11'

Figure 44 Proceduresf Viewing Parameter
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Editing Parameter

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

No matter it is in function setting status or operation status, after enteringgtara
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.

Please note that when editing the value of lower bits, if pre{21_], 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(2)¥C2), the bit will not

carry automatically after the present selected bit reaches its maximum value.

007
@) @/
HE. 1] HEEE]I!IHHB

Res nam
=3

-

— r Pres

5

rcuxe ﬂ  cie
ﬂ
I0000RS] - 00UREN - SOO0R IS un0ES

r Prese f clike f cise f e

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

PressE=) to save the edited parameter.

If there is an unexpected editir[geasepress%] , 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 origalat and then presZ=) again.

Take FG09 for instance, its original parameter value is 0, save or reset the parameter as
per the procedures shown in Figuré.4

5

5
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I D - - —
RES DATA
ESC ENTER

RES

IF

Flashing
Quickly

RES

!
IE

Flashing
Quickly

Figure 46 Proceduresf Saving and Resettirgarameter

Saving Parameters of Relevant FunctioiCode

Becausehere are correlations betwesnme parameters, the relevant parameters will be
edited and saved when corresponding function code has been edited and saved.

The functioncodes which have correlations

1. Maximum frequency (FO-16)

The frequencies e | at ed t o i rKWOA6B(Mazimuindreqagmay)r Vihen editing
and saving the maximum frequency, if the other relevant frequercib® maximum
frequency, inverter will limit the relevant frequency as tieximumfrequency. If they are
less tharthe maximum frequency, the relevant frequestemain unchanged.

The function codes are correlative with each othetdF@rimary numeric setting frequency
setting, FO17 upper limit frequency, FQ8 lower limit frequency, and FB0~F314 Preset
speed stting.

2. Customer defined V/F curve setting
The function code of customer defined V/F curve settingd%eFd08, the correlation of
them:0CFd-050Fd-060Fd-07CFd-080F 1-04.

3. Upper/Lower limit frequency (FO-17, FG-18)
FO0-17(Upper Limit FrequencgF0-18(LowerLimit Frequency)

4. Skip frequencies (F616, F618, F620)
F6-16CF6-180F6-20
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5. Permission of Motor Forward/Reverse

F0-24=0 Reverse permitted

Mot or 6s runni ng -08iorcentdldd byrtermingal F/Ret by FO
F0-24=1 Reverse prohibited

Motor can onlyrun in one direction. FO8 parameters are disabled, and terminal F/R is off.

6. Analog Voltages (FA01~Fd04)
Fd-010Fd 020Fd-030Fd-04

7. Parameter Setting Mode
If inverter is in running status, it is only permitted to edit or block the parameters. Default
resetis prohibited.

4.2.40peration Monitoring
When inverter is running (including the process of stopping), LED display will display the
data of parameters in CO group.

Inverter enters operation monitoring codatstart and monitos the operational status of
inverter in reatime. Please slect a code from GO0 ~CG31 in operation monitoring
subbmenu, view and monitor its parameter. For instance, see Fighrdproceduresf
viewing code C008 (Estimated feedback frequency) whieverter is running.

5800

4939 "

Figure 47 Procedures for Viewing and Editing Operatianitoring Parameters

4.2.5Keypad Potentiometer
If the speed setting mod# inverter is in VP keypad potentiometer setting mode, when
F0-06=1, the setting frequency value can be adjusted by adjusting keypad potentiometer.

4.2.6Shortcut Key Operation

When inverter is in speed control mode {#8=0), and keypad display is the dataG®
group monitoring code. Pressi.Z) or/J, the value of FD7 (primary numeric frequency)
will increase or decrease automatically. When relealigor 0, the display will return
CO group monitoring code.

When inverter is in torque control mode {68=1), and keypad display is the data of CO
group monitoring code. Pressif.3) orJ, the value of FEL2 (primary numeric torque) will
increaseor decrease automatically. When reled2a@r &, the display will return CO
group monitoring code.
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4.2.7Fault Monitoring
When fault occurs, inverter will enter faunonitoring status (The shared fault code can be
viewed by FE20~ FE22.) See Table-8 for LED displays.

Table 43 Fault Status Monitoring Data

Fault Code Display Fault
00 No fault
SC Drive failureOutputShort circuittEMC fault
HOC Instantaneous overcurrent
SOC Stable overcurrent
HOU Instantaneous overvoltage
SOouU Stable overvoltage
SIU Stable undervoltagBOFTSoft-start failure
1P Input phase loss
a OL inverteroverload/OL1motor overload
EO0-00 (All displayed as OL)
OH Overheat
aP Output phase loss
EXT External fault
EST PID feedback log$PIlcommunication faulSCifault
INP Internal fault
EEd Inverter EEPROM failure
EEU Keypad EEPROM failure
StP Autotuning cancelled
SFE Autotuning coasto-stop
SrE Stator resistance error
£0-00 SIE Idling current error
EO0-01 Output Frequency at Fault
E0-02 Output Current at Fault
E0-03 DC Bus \oltage at Fault
E0-04 XXX Running Direction at Fault
EO0-05 Running Status at Fault
E0-06 Stall Status at Fault
E0-07 Working Time at Fault
E0-08~E0-15 |The same  |The ' Most Recent Fault
E0-09-E0-23 |Function as  [The 29 Most Recent Fault
E0-24~E0-31 |E0-01~EG07 [The 3 Most Recent Fault

Select a code from EQ0~EQG31 to view its parameter on sufienu of faultmonitoring. For

instance, see Figure8ifor viewing procedures.

Referring to Figure 48, press2J) or in fault monitoring status to view each fault status,

and switch to EO group fault code to view tast 3 faults status by press.

After fault is cleared, pressing=) will enable inverter to return initial powen status from

fault status.
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Flashing

n-

--

[
EEID %
EQ_ EIE'

Figure 48 Procedures foviewing Fault Monitoring Code

— EEEEE)

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

JoG
Y]

4.2.9Start/Stop

If FO-04=1, start/stop of inverter is selected as keypad control ridtuen pressrr@ 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 CG00 is more than 5 bits, LED will display in scientific

notification. For instance: if the speed is 180000rpm, LED displm 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

Installation

Check inverterdéds rated power, a
stated in Chapter 2.

Wiring the Inverter

Wiring as per the requiremergtated in Chapter 3.

Check Before Powesn

1. Be sure the inpuoltage 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 termifdlsS and T of th)
inverter correctly

5. Motor is connected to output terminals U, V, and W of the in

correctly.

. Correct control circuit wiring.

. External switch is at right status.

. Motor is disconnected from the mechanical system when idling.

Check at Bweron

. Check if there is unexpected noise, odd smell, or smoke with invertg

. When power is on, the keypad display is normal, no fault and alarmi

. Turn off the power immediately if any emergency, and check as p
instruction in Chapter 9.

WN RPN

Parameter Setting

After the initial operation of inverter, maintenance or motor replaced, re
parameters as defaults, and then conduct following operations.

Input Correct Motor Nameplal

Parameter

Input and confirm the parameters listed on matameplate. Otherwis
serious damage may occur in operation.

Setting Protection Parameter|
Motor and Inverter

Set correct limit parameters, protection parameters and protection m
inverter and motor, mainly as: maximum frequency, uipgt frequency]
lower-limit frequency, loweilimit frequency running time, fault retry contr
relay fault output.

Autotuning Motor Parameter

1.Obtain correct motor parameters by autotuning motor parameter befi
initial operation in selecting vector control mode.

2.Use stationary autotuning motor parameter if motor cannot disconn
load.

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

Setting
Operation
Control
Parameter

Set rotational direction, F/R control, acceleration/deceleration time, ¢

General : ) "y
mode, star/stop mode, and input mode directly based on driving §
Parameter . L
working conditions.
V/E Control Setparameters of V/F curve scaling, torque boost, slip compensatiol

AVR function based on load needs.

Vector Control

Set parameter of regulator and torque control, and setting parameters K
load conditions.

Idling Trial Operation Check

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
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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

Advanced
Operation

5 Control |PID Customer can set PID process control channel and PID regulator parani

= Operatior| controlindustrial process according to the drive system demand.

g Torque Control | Control the output torque based on the input torque command value.

% Spead Search The inv'erter wi || automatically

= switch to operation smoothly to reduce stgstshock.

g 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 contlier to satisfy various applications.

DC Brake

Performance Setting

5.2 Trial Operation Precautions

5.2.1Turningon the Power

Checks before powenm:

\oltage of power supply:phase 380VAC, 50Hz

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

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

All control circuit terminals are connected to correct control device, and terminals shall
be off.

Motor is idling.

Turn the powepn after all above settings have been confirmed.

A ®a®ar e the output ter mi na%isgnoﬁndtemminw,r ter

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

5
5

5

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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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.

Starting the Inverter

1. In function setting status, pre, inverter starts up as per settimjueof FO-11(The

default is 5.00Hz), and motor ruas petthe directiorsetpresently, please monitoring if
it runs in a correct direction.

2. Press”™J on the keypad or turn the start terminal on, the motor runs to the setting

frequency of FED0 displayed.

When reverse terminal is on, the motor reverses to setting frequency.

Pressi (] to adjust motor speed during running process (See 4.2.6 for reference.).

5. Press=to 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.

5

pow

5.2.40n-Load Operation

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

a trial operation.

. 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.

2. 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

wNpPEN

B
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6 Parameter Table

6.1 Format of Parameter Tables

17 groups of parameter of EM33FO0, F1, F2, F3, F4, F5, F6, F7, F8, F9, FA, Fb, FC, Fd,
FE, CO, and EO, 32 items in each group.

FO~FE are function setting parametersakhionsist of two sections.

Sectionl: FO~F5, general parameters

Section2: F6~FE are advanced parameters.

Group CO are status monitoring parameters.

Group EO are fault monitoring parameters.

When FO27=0, the inverter only displays the parameters of Group FO~F5, CO, and EO.
When FO27=1,the inverter displays all parameters.

Column 1: the number of the parameter.

Column2: the function of parameter.

Column3: the range of parameter.

Column4: the parameter unit.

Column 5: the parameter default. For instance, XXX represents that the paraseéault
varies with the power ratings of inverter.

Column6: the type of parameter (whether the parameter is editable or not).

Details shown as followings:

M0 : Parameter editing is permitted when
i 0 : Par ame tokhited evlien the invagter is sunnjng.
iX6: The parameter is read only.

Unit and Its Abbreviation

HOUR Hour m Meter % Percentag‘% SQRT| Square Root
min Minute [ mm|Millimeter| rpm [Revolutions per minuf A Ampere
S Second | Hz | Hertz [MAX Maximum V \oltage
mS |Millisecond| kHz | Kilohertz | MIN Minimum SECT ngram

Section
mH | Millihenry | kW | Kilowatt | bps Bits per second

/EThe basic value of percentage is the rated value.

6.2 Parameter Table
Section 1 General Parameters
6.2.1F0 Group: General Parameters

No. Function Range Unit | Default | Type [ S/N
F0-00 Frequency: 0.00 Fmax/0.0
Speed Reference Input q y 0
) Monitorin Fmax Hz 0.00/0
9 Speed: 0 F*Customer defined | rpm | 000 | X
F0-01 |Torque Reference Input .
. scaling % 0.00 1
(H) |Monitoring . -
Torque input: 0.00~Limited torqu
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No.

Function

Range

Unit

Default

Type

S/N

F0-02

Drive Control Mode

: VIF open loop Control
: Not used

SVCO

SVC1

FO-03

Referencénput Control
Mode

Speed input
: Torque inputf0-02=3)

F0-04

Start/Stop Control Options

Keypad
Terminal
1 RS485

FO-05

Terminal Start/Stop Contr
Options

QIR OIR QW N RO

: RUN-Run,
F/R-Forward/Reverse
: RUN-Forward, F/R Reverse
2: RUN-NO forward,
Xi-NC stop,
F/R-NO reverse
3: RUN-NO run, XiNC stop,
F/R- Forward/Reverse

=y

F0-06

RegularSpeed Setting
Mode

: Primary Numeric Frequency
VP

VS

IS

Not Used

K3*VS+K4*S

1 K3*VS+K5*VF

: KA*IS+K6*IF

: MAX{K3*VS,K5*VF}

: MAX{K4*IS,K6*IF}

10: K1*VP+K2*(K3*VS+K4*I1S+
K5*VF+K6*IF -K8*5V)

FO-07

Primary Numeric Frequen
Setting

0.00~Fmax

Hz

0.00

F0-08

Motor Running Direction

0: Forward
1: Reverse

FO0-09

Acceleration Time 1

0.00 600.00

S/min

15.00

FO0-10

Deceleration Time 1

0.00 600.00

S/min

15.00

10

FO-11

Jog Numeric Frequency

0.00 Fmax0.0 Fmax

Hz

5.00

11

FO-12

Jog Acceleration Time

0.00 600.00

S/min

15.00

12

FO0-13

Jog Deceleration Time

0.00 600.00

S/min

15.00

IS [N PPN PN IS B

13

FO-14

Carrier Frequency

Okw" 9kw:1.000 16.000
9kW' 37kW:1.000 8.000
37kW 110kW1.000 4.000

110kW 400kW1.000 3.000

kHz

2.000

14
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No. Function Range Unit | Default | Type | SIN
0: Automatic torque boost
1~10: Fixed torque boost curve
11~20: Oil pump motor boost cu
21~30: Synchronous motor booq
FO0-15 |Torque Boost curve 35 4 15
31~34: Blower/water pumpoost
curve
35: Customewdefined V/F curve
scaling
FO-16 |Maximum Frequency Fmax20.00 600.00 Hz 50.00 16
FO-17 |Upper Limit Frequency |Fup Fdown Fmax Hz 50.00 17
FO-18 |Lower Limit Frequency |Fdown 0.00 Fup Hz 0.00 18
F0-19 ([Start ModeOptions 0: Normal start 0 19
1: Speed search start
F0-20 [Stop Mode Options 0: Ramp to stop 0 20
1: Coast to stop
0: Jog running
106 1: Positive/Negative input
Fo-21 Function Setting switching ’ P 0 21
2: Disabled
F0-22 [Speed Monitoring OptionsO: Frequency Hz 0 & 22
1: Speed rpm
F0-23 [Customer Defined Scalind0.01~600.00 30.00 4 23
Fo-24 Forward/Reverse Control [0: Reverse Permlltlted 0 24
Mode 1: Reverse Prohibited
F0-25 [F/R Deadband Time 0.00~600.00 S 0.00 25
Primary Speed Setting 0: Regu.lar speed sett'ing mode
FO-26 Mode 1: Special speed setting mode 0 26
2: Process PID input mode
. 0: Basic menu mode
FO-27 |Menu Mode Options 0 27
1: Advanced menu mode
F0-28 |Default Control 0: Disabled 0 28
1: Defaults Reset
0: Parameter setting permitted
F0-29 [Parameter Setting Contro|1: Parameter lock O 0 29
2: Parameter lock 1
0: Model G
F0-30 (Inverter Model 0 30
1: Model P
F0-31 |User Password 0~65535 XXXXX 31

54




User Manual
EM303B General Purpose Inverter

6.2.2F1 Group: Motor Parameters

No. Function Range Unit | Default | Type | S/N
F1.00 |Motor Type 0: AC induction motor 0 32
1: Not used
F1-01 [Motor Rated Power 0.40~480.00 KW [ XXXX 33
F1-02 |Motor Rated Voltage 60~660 \% XXX 34
F1-03 |Motor Rated Current 0.1~1500.0 A | XXXX 35
F1-04 |Motor RatedFrequency  |20.00~600.00 Hz | XXXX 36
F1-05 |Motor Rated Speed 1~60000 rpm | XXXX 37
F1-06 |Motor Wiring Mode oy X 38
T o
F1-07 |Motor Rated Power Facto]0.50~0.99 X 39
F1-08 [ldling Excitation Current 1d0.1~1500.0 A | XXXX 40
F1-09 |Rated Torqu&urrent 0.1~1500.0 A | XXXX 1 41
F1-10 |Stator Resistance R1 0.001~60.000 q | XXXX 42
F1-11 [Rotator Resistance R2  |0.001~60.000 q [ XXXX 43
Stator& Rotor Leakage
F1-12 0.1~3000.0 mH | XXXX 44
Inductance Ls
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 A7
2: Rotational autotuning
F1-16 |Inverter Address L 247, ) 1 48
0: Broadcasting Address
0: 4800
- . 1: 9600
F1-17 |Communication Bit Rate 2: 19200 bps 1 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 50
Mode 2: Odd parity 1+8+1+1 for RTU
Masterslave 0: The inverter is the slave
F1-19 - . . 0 51
Communication Mode 1: The inverter is the master
i Receiving Address of Sla O:Prirr_v_:lry Numeri(_: Frequend§F0-07) 0 52
Inverter 1:Auxiliary Numeric FrequendyF9-06)
Flpp ||Verter Receving 0.00~600.00 % | 100.00| & |53
Proportion Coefficient
F1-22 |Analog Input Gain K1 0.00~600.00 % | 100.00| 4 |54
F1-23 |Analog Input Gain K2 0.00~600.00 % | 000 | & |55
F1-24 |Analog Input Gain K3 0.00~600.00 % | 100.00| 4 |56
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No. Function Range Unit | Default | Type | SIN
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 4 |60
F1-29 |Analog Input Gain K8 0.00~600.00 % [0.00 4 |61
F1-30 [Communication Overtime |0.0~60.0 0.0: Disabled S 0.0 4 |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 a |es
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 64
F2-01 [Multi-function Input Terminal XZ/R 2 65
F2-02 [Multi-function InputTerminal X3D1 3 66
F2-03 [Multi-function Input Terminal X492 4 67
F2-04 |Multi-function Input Terminal X&5D3 See Table 4 ) 5 68
F2-05 [Multi-function Input Terminal X&RS Fun(?tlons ?f Numeric 9 69

- - - Multi-function Input
F2-06 |Multi-function Input Terminal X7RST . 10 70
Terminals
F2-07 |Not used 71
F2-08 [VS Input Function Defining 0 72
F2-09 (IS Input Function Defining 0 73
F2-10 |VF Input Function Defining 0 74
F2-11 [IF Input Function Defining 0 75
F2-12 |Multi-function Output Terminal Y1  |See Table € 0 76
F2-13 [Multi-function Output Terminal Y2  |Functions of Numeric 1 78
F2-14 |Relay Output Terminal R1 Multi-function Output 9 79
F2-15 |Not Used Terminals 80
F2-16 |Analog Output Terminal MO See Table 8 F216~F217|% 0 81
F2-17 |Analog Output Terminal M1 Analog Output Full Scale [% 6 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| & |o1
F2-27 |M1 Output Gain 0.00 300.00 % 9500 | & |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 S_peed Input Setting to Primary
Speed Setting
2 |F/R Forward/Reverse 28 Switching S_peed Input Setting to Auxiliary
Speed Setting
itching Pri tting to R |
3 |Preset Speed Terminal 1 29 Switching ‘rlmary Speefietting to Regular
Speed Setting
4 |Preset Speed Terminal 2 30 SW|tch|‘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
20 Switching Drive Control Mode to V/F Control 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 | IM |
24 Switching Input Control Mode to Speed Contro 50 |Alternate Motor Switching Command
Mode
itching | M T
25 ,\SAV(\,”C:Z ing Input Control Mode to Torque Control 51 |External Fault Input
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Table 6-2 Functions of Numeric Multi-function Output Terminals

No.

Function

No

Function

Inverter Runs(Enabled at Running)

17

Overload Alarming Output

Frequency Reach Rang§AR(Enabled at running)

18

Overvoltage Stall

Output Frequency Detection Range FDT1(Enabled at runnir]

19

Current Limit

Frequency Zero Speed

3 |Output Frequency Detection Range FDT2(Enabled at runnirf 20 |Detection(Output Frequency
Detection)

4 [OutputFrequency Detection Range FDT1(Disabled at JOG)| 21 |Not Used

5 [Output Frequency Detection Range FDT2(Disabled at JOG)| 22 |Motor 2 Enabled

6 [Forward/Reverse(Enabled at Running) 23 | Setting running time is up

7 |Frequency Input/Output Balance (Enable@ahning) 24 |Not Used

8 |JOG 25 |Not Used

9 [Inverter Fault 26 |Inverter is ready for running

10 |Upper Limit Frequency Reach 27 |Not Used

11 (Lower Limit Frequency Reach 28 |FDT1LowerBoundg§Pulse)

12 |Not Used 29 |FDT2LoweBounds(Pulse)

13 |Not Used 30 JFg;lll_Lchl\;v(:‘e)rBound$/0|dwhen

14 | Analog Detection Range ADT1 31 JFIS;Z;Z\IZ(;BoundWdehen

15 | Analog Detection Range ADT2 32 [ILP Fault

16

Analog Detection Range ADT3

Table 6-3 F2-16~F217 Analog Outputs Full Scales

No Signal Full Scale(100.0%) No. Signal Full Scale(100.0%)
0 |Output Frequenc|Fmax 11 (IS 20mA
Input Frequency |Fmax 12 |IF 20mA
5 Synchronous Fmax 13 Output torque 2 times motor rated
Frequency (actual value) torque
3 Output torque 2 times motorated torque 14 (+10V +10V
(absolute value)
4 |Not Used 15 [PID Input PID Maximum Scale
5 [Not Used 16 |PID Feedback PID Maximum Scale
6 [Output Current |2 timesinverterratedcurrent | 17 |[Not Used
7 [Output Voltage [1.5timesinverterratedvoltage | 18 |[Not Used
1.5timesratedinput
8 |VP 5.00V 19 [DC Bus \Woltage
voltage
9 |VS 10.00V 20 [Output Power inverterratedpower
10 |VF 10.00V 21 Estimated frequency Fmaximotor rated torqu|
/Output torque
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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 0.00 | & 96
F3-01 [Preset Speed 2 0.00 Fmax/0.0 Fmax Hz 500 | 4 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 | 15.00 | & 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 | 35.00( & 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 0 117
F3-22 [DC BrakeProportion at Start 2(?31 325%000 % | 100.00 118
F3-23 [DC Brake Time at Start 0.00 30.00 S 0.00 119
F3-24 [DC Brake Start Frequency at Stop [0.10 60.00/0.1 60.0 Hz 2.00 120
F3-25 [DC Brake Proportion at Stop 2(?31 325%000 % | 100.00 121
! 0~15kW 0.40
F3-26 |DC Brake Waiting Time at Stop 20180 15~110kW S 0.70 122
110~400kW 1.00

F3-27 [DC Brake Time at Stop 0.00 30.00 S 0.00 123

0: Run as per the lower lin|

frequency
F3-28 |Lower Limit Frequency Control 1: Run at zero speed after] 0 124

lower limit frequency

running time is up.
F3-29 |Lower Limit Frequency Running Tim{0.00 600.00 S 60.00 125
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
0: No Copy
1: Upload Parameter (Fro
F3-31 [Parameter Copy Inverter to Keypad) 0 127
2:Download Parameter
(From Keypad to Inverter)
6.2.5F4 Group: General Parameters of PID
No. Function Range Unit | Default | Type| S/N
0: NumericPID Setting
1: VS
PID Regular Setting|2: IS
F4-00 0 128
Mode 3: VF
4: IF
5: VP
F4-01 [PID Numeric Settind0.0~PIDMaximum Scale \% 0.0 4 |129
0: VF
=1 PID Feedback 1:IF 0 130
~° |options 2:VS
3:1S
F4-03 [PID Maximum Scalg0.1~6000.0 10.0 4 |131
Ones place: PID Upper Limit Options
. . 0: Positive
Positive/Negative .
. 1: Negative <
F4-04 (Options of PID L . 10 a |132
... |Tens place: PID Lower Limit Options
Upper/Lower Limit -
0: Positive
1: Negative
PID Regulation 0: Positive Setting
F4-05 ) . . 0 133
Setting 1: Negative Setting
F4-06 |PID Output Gain  |0.00~100.00 % 100.00 134
F4-07 |Proportional Gain G|0.00~100.00 0.40 4 [135
F4-08 |Integral Time GTi  |0.00~300.00 0.00 No integration S 10.00 4 [136
Differential Time .
F4-09 0.00~100.00 mS [0.00 a |137
GTd
IntegrationFunction <
F4-10 0.00~100.00 % 100.00 | a |[138
Scale
F4-11 [PID Upper Limit 0.00~100.00 % 100.00 | &4 |[139
F4-12 |PID Lower Limit 0.00~100.00 % 0.00 A |140
) Fd|FC|Fb|FA| F9| F8 | F7 | F6
Menu Display .
F4-13 1)1 ) 1|1|1f1f1 1 11111111 & | 141
Control 1
0: No Display 1: Display

60




User Manual
EM303B General Purpose Inverter

No. Function Range Unit | Default | Type| S/N
* * * * * * * FE
Menu Display .
F4-14 olo|Jo]Jo|J]OoO|[O]O|1 00000001 & |142
Control 2
0: No Display 1: Display *: Not used
o * | Iq [E-Slip|E-Speeq * |Fs |/ |Fo
Monitoring Referenc] 0 o 11111111 4 143
F4-15 |Options 0/0] © 0 0] 0
0: Absolute Value 1: +/-,*: Not used
LCD Language
F4-16 . guag 0: Chinese, 1: English 0 144
Options
F4-17 |Not Used 145
If Parameters Chang
) 10: Unchanged
F4-18 |with Inverters 1 146
. 1: Changed
Working Status
Parameter Setting .
F4-19 | . 0~575 0 a |147
Display
Parameters displaye
F4-20 |in the £'row in 0~575 512 4 |148
operation
Parameters displaye
F4-21 in the 29row in 0~575 514 4 |149
operation
Parameters displaye
F4-22 |in the 3% row in 0~575 524 4 |150
operation
Parameters displaye
F4-23 [in the 4" row in 0~575 525 4 |[151
operation
Parameters displaye .
F4-24 | ! pay 0~575 512 a |[152
in the £'row at stop
Parameters displaye .
F4-25 | d 0~575 514 a |153
in the 2°row at stop
Parameters displaye .
F4-26 | J 0~575 524 a |154
in the 3° row at stop
Parameters displaye .
F4-27 | h pay 0~575 528 a |[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 0.0 158
Detection Value
PID Feedback Loss
F4-31 0.0~6000.0 S 6000.0 159

Detection Time

61




User Manual
EM303B General Purpose Inverter

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 4 160
. .. [0.00 30.00 0.00: No .
F5-01 [Speed Integral Time ASR_Til | ) S 0.50 a 161
integration
F5-02 |Speed Differential Time ASR_T{0.00 10.00 mS 0.00 4 162
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 a 164
integration
F5-05 |Switching Frequency 0 0.00 Switching Frequency 1] Hz 5.00 165
F5-06 |Switching Frequency 1 Switching Frequency 0 Fmax Hz 10.00 166
F5-07 [Torque Current Acceleration Tin{0.000 30.000 S 0.040 4 167
F5-08 [Torque Current Deceleration Tir{0.000 30.000 S 0.040 4 178
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 0 171
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 4 172
_— 0: Positive Torque <
F5-13 [Torque Direction . 0 a 173
1: Negative Torque
0: Upper LimitFrequency
Upper Limit Frequency Limiting Lvs: Upper‘Lir‘nit Frequeng
F5-14 of Torque 2: IS*Upper Limit Frequency| 0 174
3: VF*Upper Limit Frequency
4: IF*Upper Limit Frequency
F5 15 Stati(': f'riction compensation 0.00 150.00 % 0 i | 175
coefficient
F5- 16 [Not Used 176
£5 17 Static friction actingut-off 000 50.00 Hz 2.00 177
frequency
FS-18 Not Used 17
© F5-19 T 179
F5-20 |Gain of VVF Excitation Current |0° 60000 0 4 180
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| |Regu|ation | | | |
No. Function Range Unit| Default [Typel S/N
Integral Time of VVF Excitatio <
F5-21 . 0.00 600.00 mS 0.00 a 181
Current Regulation
0: Positive/Negative Torque
F5-22 |Positive/Negative Torque Cont|Permitted 0 182
1: Negative Torque Prohibited
Positive/Negative Torque !
F5-23 ) 0.00 600.00 S 0.00 183
Deadband Time
F5-24 |Current Loop Gain ACR_P 0.00 10.00 % 0.40 4 184
Current Loop Integration P
F5-25 ) 0.00 300.00 mS 10.00 a 185
ACR_Ti
Closedloop Slip Compensatior] <
F5-26 ) 50.00 200.00 % 100.00 | a 186
Gain
0: Brake
F5-27 |Control Mode at Zero Frequen{1: Normal 2 187
2: No output
F5-28 |Low Frequency Excitation Gair50.00~150.00 % 100.00 188
0" 9kwW 100.00
9" 30kW 150.00
o ) ! 30 55kW 200.00 .
F5-29 |Excitation Gain Kd 100.00° 600.00— % a 189
55 75kW 300.00
75 110kW 400.00
110 400kW 500.00
0" 9kwW 0.10
F5-30 |Setup Time ofExcitation Gain [0.00 10.00 |9 55kwW S 0.15 190
55 400kwW 0.20
F5-31 |Maximum Torque 50.00 250.00 % 100.00 191
6.2.7CO0 Group: Parameters of Monitoring Function
No. Function Range Unit | Default | Type | S/N
€0-00 Output Frequenc: 0.00 Fup/0.0 Fu Hz ' 512
coor | " duency ' P P ' 513
C0-02 | Input Frequency 514
- 0.00 Fmax/0.0 Fmax Hz '

C0-03 |Torque Upper Limit Frequenc 515
C0-04 516
Synchronous Frequency 0.00 Fup/0.0 Fup Hz 1
C0-05 517
C0-06 |Not Used 518
C0-07 |Not Used 519
C0-08 ) 520
EstimatedFeedback Frequen|0.00 Fup/0.0 Fup Hz '

C0-09 521
C0-10 | Estimated Slip Frequency |0.00 Fup/0.0 Fup Hz ' 522
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C0-11 7 523
C0-12 |Output Current Percentage [0.00 300.00 % 1 524
C0-13 |Effective Output Current Valug0.0' 3000.0 A X 525
No. Function Range Unit | Default | Type | S/N
C0-14 | Output Voltage Percentage [0.00 200.00 % ' 526
CO0-15 | Effective Output Voltage Valu{0.0' 660.0 \% ' 527
C0-16 | DC Bus Voltage 0 1200 \Y ! 528
C0-17 | Output torque percentage |0.00 200.00 % ' 529
C0-18 | Not Used ! 530
C0-19 | Program Operation Section [1° 7 ' 531
Running Time of Present Seq . .
C0-20 ) 0.0 6000.0 S/min ! 532
of ProgramOperation
C0-21 | Output Power 0.0 3000.0 kw | 533
C0-22 | PID Input 0.0 PID Maximum Scale | 534
C0-23 | PID Calculation Feedback [0.00 PID Maximum Scale | 535
C0-24 | Torque Currentlnputﬂ 0.00 200.00 % | 536
C0-25 | Torque CurrentFeedback | [0.00 200.00 % | 537
) X7 [X6|X5| X4 [ X3|X2]|X1
C0-26 | Input Terminal Status ! 538
oJofofoOo]JO]O|O
C0-27 | OutputTerminal Status ot {Rivaiv ' 539
oJl|O0OfO0O|O]O0O]O|O
C0-28 |VS Input Monitoring 0-10000 | 540
C0-29 |IS Input Monitoring 0-10000 ' 541
C0-30 |VF Input Monitoring 0-10000 ' 542
CO0-31 |IF Input Monitoring 0-10000 ' 543
7.1.1E0 Group: Fault Parameters
No. Function Range Unit | Default| Type| S/N
00: No fault
SC Drive Fault/Outpushortcircuit/EM
fault
HOGCInstantaneous overcurrent
HOUInstantaneous overvoltage
SOCStable overcurrent
. SOUStable overvoltage
EO-00 (Fault Trips 0 1 544

SIU: StableundervoltagesOFT
Soft-start failure

IIP : Input phase loss

Ol: Inverter Overload
OL1: Motor Overload(OL &0OL1
displayed a®©L on the keypad)

OHKOverheat
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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 | 545
EO0-02 [Output Current at Fault  |XXX.X A 0.0 | 546
EO0-03 [DC Bus Voltage at Fault  |[XXXX V 0.0 | 547
EO0-04 [Running Direction at Fault|For:ForwardrEu: Reverse 0 | 548
ACCAcceleration
EO-05 [Running Status at Fault |COnConstant Speed 0 | 549
dEC Deceleration
0 Normal
EOQ-06 (Stall Status at Fault U‘ Overvoltage stall 0 ! 550
CI' Overcurrent stall
EO0-07 (Working Time at Fault HOUR| O | 551
E0-08 |The £'Most Recent Fault |Fault trips 0 ! 552
EO0-09 [Output Frequency at Fault]XX. XX/XX.X Hz | 0.00 | | 553
EO0-10 [OutputCurrent at Fault  |XXX.X A 0.0 ' 554
EO-11 |DC Bus Voltage at Fault  [XXXX V 0.0 ' 555
EO0-12 [Running Direction at Fault|For:ForwardrEu: Reverse 0 ' 556
ACCAcceleration
E0-13 |Running Status at Fault |COnConstant Speed 0 | 557
dEC Deceleration
0 Normal
EO-14 (Stall Status at Fault UL Overvoltage stall 0 ! 558
CI' Overcurrent stall
EO0-15 (Working Time at Fault HOUR| O | 559
E0-16 [The 7 Most Recent Fault [Fault trips 0 ! 560
EO0-17 |Output Frequency at Fault]XX. XX/XX.X Hz | 0.00 | | 561
EO0-18 |OutputCurrent at Fault XXX.X A 0.0 1 562
E0-19 |DC Bus Voltage at Fault  |XXXX \% 0.0 H 563
E0-20 |Running Direction at Fault|For:ForwardrEu: Reverse 0 H 564
ACCAcceleration
E0-21 |Running Status at Fault |Con Constant Speed 0 1 565
dEC Deceleration
EO0-22 [Stall Status at Fault J0 Normal 0 1 566
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UL Overvoltage stall
CI' Overcurrent stall

EO0-23

Working Time at Fault

HOUR

0

567

EO0-24

The 3 Most Recent Fault

Fault trips

0

568

EO0-25

Output Frequency at Fau

[t XX XXIXX. X

Hz

0.00

569

EO0-26

OutputCurrent at Fault

XXX X

0.0

570

No.

Function

Range

Unit

Default

Type

SIN

EO0-27

DC Bus Voltage at Fault

XXXX

0.0

571

EO0-28

Running Direction at Fault

For:ForwardrEu: Reverse

0

572

EO0-29

Running Status at Fault

ACCAcceleration
COnConstanSpeed
dEC Deceleration

573

EO0-30

Stall Status at Fault

0: Normal
Ul: Overvoltage stall
Cl: Overcurrent stall

574

EO-31

Working Time at Fault

HOU

575

Section 2 Advanced Parameters
7.1.2F6 Group:Simple PLC Function

No.

Function

Range

Unit

Default

Type

SIN

F6-00

Program Operation Modg|

Ones place: Options of programmabl

speed operation mode

0: Monocycle

1: Run as per Preset Speed 7 after
monocycle

2: Limited times of continuous cycle

3: Continuous cycle

Tens place: Not used

Hundreds placeot used

Thousands place: Options of restart

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

192

F6-01

Preset Prograr®peration
Section 1

Ones place: Motor running direction
options

0: Forwardl: Reverse

Tens place: Options of acceleration

/deceleration time

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

100

193
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Hundreds place: Saving options at pg
failure in program operation
0: Not Saved1: Saved

Preset Program Operatiol

F6-02 Section 2 100 194
F6-03 Presgt Program Operatiol 100 105
Section 3
No. Function Range Unit | Default | Type| S/N
F6-04 Preget Program Operatig 100 196
Section 4
F6-05 Pres_et Program Operatiol 100 197
Section 5
F6-06 Preget Program Operatig 100 108
Section 6
F6-07 Presgt Program Operatiol 100 199
Section 7
F6-08 |Operation Time T1 0.0 6000.0 S/min |30.0 4 |200
F6-09 |Operation Time T2 0.0 6000.0 S/min |30.0 4 |01
F6-10 |Operation Time T3 0.0 6000.0 S/min |30.0 4 |202
F6-11 [Operation Time T4 0.0 6000.0 S/min |30.0 4 |203
F6-12 |Operation Time T5 0.0 6000.0 S/min |30.0 4 |204
F6-13 |Operation Time T6 0.0 6000.0 S/min |30.0 4 |205
F6-14 |Operation Time T7 0.0 6000.0 S/min |30.0 4 |206
F6-15 |Speed Cycling Times 1" 10000 1 & |o07
F6-16 |Skip Frequency Point 1 |0.00 600.00/0.0 6000.0 Hz 600.00 4 [o08
) 0.00 20.00/0.0 20.0 .
F6-17 |Skip FrequencyRange 1 0.00/0.0:Disabled Hz 0.00 a [209
F6-18 |Skip Frequency Point 2 |F6-16° 600.00/F616° 6000.0 Hz 600.00 4 [210
) 0.00 20.00/0.0 20.0,
F6-19 |Skip Frequency Range 2 0.00/0.0: Disabled Hz |0.00 4 |on
F6-20 |Skip Frequency Point 3 [F6-18 600.00/F618 6000.0 Hz 600.00 & [212
) 0.00 20.00/0.0 20.0 .
F6-21 |Skip Frequency Range 3 0.00/0.0- Disabled Hz 0.00 a |[213
F6-22 |Not Used 214
F6-23 |Not Used 215
Ones place:
\Wobbulation operation control
0: Auto-operation
1: Terminal Control
\Wobbulation Operation [Tens place:
Fé-24 Mode \Wobbulation input mode 00 216
0: Wobbulation operation started afte
reached the mighoint
1: Start wobbulation operation when
preset time is up
Fe-25 | 'esetFrequencyof o o5 £raxi0.0 Fmax Hz |0.00 i |17
\Wobbulation
F6-26 |Preset Wobbulation Time|0.00 600.00 S 15.00 4 [o18
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Upper Limit Frequency ofLower Limit Frequency of 5
Fe-27 \Wobbulation \Wobbulatiori  Fmax Hz 40.00 & [219
Lower Limit Frequency 0{0.00/0.0 Upper Limit Frequency of 5
F6-28 \Wobbulation \Wobbulation Hz 20.00 a [220
0.00/0.0 (Upper Limit Frequency of
F6-29 Jump Freguency of \Wobbulation- Lower Limit Frequency [Hz 5.00 4 221
Wobbulation .
of Wobbulation)/2
No. Function Range Unit | Default [ Type| S/N
F6-30 |iSind Time of 0.00 600.00 Simin [15.00 |4  |222
Wobbulation
F6-31 |27OPPINg Time of 0.00 600.00 Simin [5.00 |4 |23
Wobbulation
7.1.3F7 Group: Advanced Parameters of Operation
No. Function Range Unit | Default [Type| S/N
Ones place
Overload prealarm detection
0: Detectall the time
1: Detect at constant speed
F7-00 |Overload PreAlarm Control . 00 224
Tens place: invertestatusafter
pre-alarming
0: Alarmon, run continuously
1: Delayed stop after alarm
Overload PreAlarm Detection )
F7-01 |_ 0.00 60.00 S 5.00 225
Time
Overload PreAlarm Detection )
F7-02 0.00 600d.00 % | 200.00 226
Scale
Overload PreAlarm Stop Delay
F7-03 |_. P 10.00 600.00 S 5.00 227
Time
0: VS 0.00 100.00%
1:1S0.00 100.00%
F7-04 |Analog ADT Option 2 22
04 |Analog ADT Options 2:VF0.00 100.00% 8
3:1F 0.00 100.00%
F7-05 |Analog ADT1 0.00 100.00 % | 20.00 [ & |229
. 0.00 100.00 (Monotonic decreasi .
F7-06 |Analog ADT1 Hysteresis . . % 5.00 [ a |230
is active)
F7-07 |Analog ADT2 0.00 100.00 % | 50.00 [ & |231
0.00 100.00 (Monotonic decreasi .
F7-08 |Analog ADT2 Hysteresis . . ( % 5.00 | a |232
is active)
F7-09 |Analog ADT3 0.00 100.00 % | 80.00 [ & |233
0.00 100.00 (Monotonic decreasi .
F7-10 |Analog ADT3 Hysteresis . . ( % 500 [ a |234
is active)
F7-11 |[Jog MO Output Lower Limit |0.00 100.00 % 0.00 [ & |235
F7-12 |[Jog MO Output Upper Limit |0.00 100.00 % | 100.00( & |236
F7-13 |[Jog MO Output Gain 0.00 300.00 % | 95.00 [ & |237
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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 4 | 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 1 251
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 | 0.00 253
Frequency
F7.30 |V Acceleration/ 0.05 30.00 Simin| 0.05 254
DecelerationTime
F7-31 |Zero Frequency Brake Currer{100.00~500.00 % | 100.00 255
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 /Current Inpyl: 2~10V . 0000 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 257
Options 0: Input /output bias 0
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1: Input / output bias 1

2: Input / output bias 2

Tens place:VF voltage bias options

0: Input / output bias 0

1: Input / output bias 1

2: Input / output bias 2

Hundreds place: IS current bias options
0: Input / output bias 0

1: Input / outpubias 1

2: Input / output bias 2

Thousands place: IF current bias option

0: Input / output bias 0
1: Input / output bias 1
2: Input / output bias 2
0: Input / output bias 0
F8-02 |VP Bias Options 1: Input / output bias 1 2 258
2: Input / output biag
F8-03 |VP Filter Time 0.00 60.00 S [0.10 & | 259
F8-04 |VS Filter Time 0.00 60.00 S [0.10 & | 260
F8-05 (IS Filter Time 0.00 60.00 S [0.10 4 | 261
F8-06 |VF Filter Time 0.00 60.00 S [0.10 4 | 262
F8-07 [IF Filter Time 0.00 60.00 S [0.10 4 | 263
Input/output Bias 0
F8-08 [Output BiasD_0 0.00~100.00 % ]0.00 &4 | 264
F8-09 [Output BiasD_1 0.00~100.00 % |25.00 & | 265
F8-10 [Output BiasD_2 0.00~100.00 % |75.00 4 | 266
F8-11 |Output Biasd_3 0.00~100.00100.00=Fmax % [100.00 [ & | 267
F8-12 |Input Bias0_0 0.00~Input Bias0_1 % 10.00 4 | 268
F8-13 [Input Bias0_1 Input Bias0_0~Input Bias0_2 % [25.00 [ & | 269
F8-14 |Input Bias0_2 Input Bias0O_1~Input Bias0_3 % |75.00 4 270
F8-15 [Input Bias0_3 Input Bia®_2~100.00 % [100.00 | 4 | 271
Input/output Bias 1
F8-16 [Output Biasl_0 0.00 100.00 % [0.00 & |22
F8-17 [Output Biasl_1 0.00 100.00 % [25.00 & |273
F8-18 [Output Biasl_2 0.00 100.00 % [75.00 & |274
F8-19 [Output Biasl_3 0.00 100.00 100.00=Fmax % [100.00 | & | 275
F8-20 |Input Biasl_0 0.00~Input Biasl_1 % [0.00 4 276
F8-21 |Input Biasl_1 Input Bias1l_0~Input Biasl_2 % [25.00 4 277
F8-22 |Input Biasl_2 Input Biad_1~Input Biad_3 % [75.00 4 278
F8-23 [Input Biasl_3 Input Biad_2~100.00 % [100.00 | 4 | 279
Input/output Bias 2
F8-24 |Output Bias2_0 0.00 100.00 % ]0.00 a | 280
F8-25 |Output Bias2_1 0.00 100.00 % |25.00 4 | 281
F8-26 |Output Bias2_2 0.00 100.00 % |75.00 4 | 282
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F8-27

Output Bia2_3

0.00 100.0Q 100.00=Fmax

%

100.00

283

F8-28

Input Bias2_0

0.00~Input Bias2_1

%

0.50

284

F8-29

Input Bias2_1

InputBias2_0~Input Bias2_2

%

25.00

285

F8-30

Input Bias2_2

Input Bias2_1~Input Bias2_3

%

75.00

286

F8-31

Input Bias2_3

Input Bias2_2~100.00

%

100.00

an | ars [ e | @ | Qo0

287

7.1.5F9 Group: Speed Setting Options

No.

Function

Range

Unit

Default

Type]

SIN

F9-00

Not Used

288

F9-01

Parameter Editing Mode

0:Editable through keypad and RS485
1:Editable through keypad

289

F9-02

Numeric Input Control
Mode

Ones place: Numeric reference input
control mode

0: Auto-save the change in RAM
(Press DATA/ENTER to save)

1: Auto-save the change in EEPROM
(Memory function at power failure)
Tens place: Not used

Hundreds place: Not used
Thousands place:

Terminal UP/DOWN rate control

0: Automatic rate control

1: Correspond to the setting UP/DOW|
rate

Ten thousands place: Nosed

1000

290

F9-03

Speed Setting Mode

Ones place: Integrated speed input m|
0: Primary speed setting mode

1: Auxiliary speed setting mode
2:Primary speed setting mode + auxili
speed setting mode

Tens place:

Speed setting mode under jog control
0: Jog numeric speed setting mode

1: Jog numeric speed setting mode +
primary speed setting mode

2: Jog numeric speed setting mode +
auxiliary speed setting mode
Hundreds place: Relation between
auxiliary speed and primary speed

0: Primary speed + auxilia speed

1: Primary speedauxiliary speed

000

291

F9-04

Special Speed Setting Md

0: Program Operation
1: Wobbulation Mode
2: Stepping Mode 0
3: Stepping Mode 1

292
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: Stepping Mode 2
: Stepping Mode 3
: Stepping Mode 4
: Stepping Modé&

F9-05

Auxiliary Speed Setting
Mode

: Auxiliary numeric frequency
VP

VS

IS

Not Used

K3*VS+K4*IS
K3*VS+K5*VF
K4*IS+K6*IF
MAX{K3*VS,K5*VF}
MAX{K4*IS,K6*IF}

10: K1*VP+K2*(K3*VS+K4*IS
+K5*VF+K6*|F -K8*5V)

© NGO WNEOINOGOR

293

F9-06

Auxiliary Numeric
Frequency Setting

0.00 Fmax/0.0 Fmax

Hz

0.00

294

F9-07

UP/DOWN Frequency R4

0.00 100.00/0.0 100.0

Hz/S

1.00

295

F9-08

Regular Speed Setting
Mode

Special Speed Setting Md

Auxiliary Speed Setting
Mode

Process PID Output

Ones place:

Regular speed setting mode options
0: Regular frequency input

1: VS* Regular frequency input

2: VF* Regular frequency input

3: IS* Regular frequency input

4: IF* Regular frequency input
Tens place:

Special speed setting mode options
0: Special frequencinput

1: VS* Special frequency input

2: VF* Special frequency input

3: IS* Special frequency input

4: IF* Special frequency input
Hundreds place:

Auxiliary speed setting mode options
0: Auxiliary frequency input

1: VS* Auxiliary frequency input

2: VF* Auxiliary frequency input

3: IS* Auxiliary frequency input

4: IF* Auxiliary frequency input
Thousands plate

Process PID Output mode options
0: PID output

1: VS* PID output

2: VF* PID output

0000

296
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3: I1S* PID output
4: IF* PID output
5: Auxiliary frequency* PlDoutput

Frequency of Zero Speed|

F9-09 ] 0.00 50.00/0.0 50.0 Hz (0.00 297
Detection
No. Function Range Unit | Default [Type| S/N
Zero Speed Detection
F9-10 0.00 600.00 S |1.00 298
Output Delay
Frequency Reach Range !
F9-11 0.00 50.00/0.0 50.0 Hz [2.50 299
FAR
F9-12 |FDT1 Increasing Threshol0.00 Fmax /0.0 Fmax Hz (30.00 300
FDT1 Decreasing )
F9-13 0.00 Fmax /0.0 Fmax Hz (30.00 301
Threshold
F9-14 |FDT2 Increasing Threshol0.00 Fmax /0.0 Fmax Hz (30.00 302
FDT2 Decreasing )
F9-15 0.00 Fmax /0.0 Fmax Hz (30.00 303
Threshold
Cut-off Frequency of
F9-16 T ) 20~400 % (90 304
Oscillation Suppression
Non-Stop Control Options|
P PHONS0: Disabled
F9-17 |at InstantaneouBower 0 305
) 1: Enabled
Failure
F9-18 |Speed Search @ent 0.30 1.50 0.60 306
F9-19 |Speed Search Coefficient1.00 1.30 1.05 307
Control Voltageof
F9-20 |Non-Stop atinstantaneous0~800 vV (537 4 308
PowerFailure
Proportion Gairof
F9-21 |Non-Stop atinstantaneous|0.00~-300.00 0.50 4 309
PowerFailure
Integral Timeof Non-Stop
F9-22 |atInstantaneouBower  [0.00-600.00 S |150 (4 310
Failure
BaseTime ofNon-Stop at
F9-23 |InstantaneouBower 0.00-600.00 S [2.00 & 311
Failure
Start Delay Time After  ]0.00 10.00 (The time for inverter to w, <
F9-24 L . S [1.00 a 312
Poweron for the initial operatiorafter poweyon)
. . 0: Terminal shall be off first, and then
Terminal Operation . . ]
F9-25 1: Terminal shalhotbe off, inverter will 1 313
Command Control )
run directly
\oltage Resume Timef .
F9-26 g 0.00" 5.00 S |0.30 a 314
Speed Search
F9-27 |Oscillation Suppression |0° 20000 300 4 315
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Gain
ra g [Peed Searenose or | 0
Software 2: Setting frequency
F9-29 |Not Used 317
No. Function Range Unit | Default |Type| S/N
F9-30 g::lzrvonage Detection | o6 100.00 Udc_& % [65.18 318
o U.ndervoltage Detection 0.00 30.00 s loso 319
Time
7.1.6FA Group: Advanced Parameters of Vector Control
No. Function Range Unit |Default| Type | S/N
FA-00 320
~ |Not Used -
FA-05 325
0: Regular torque input
1: VS* Regular torque input
FA-06 [Regular Torqu®ptions 2: VF* Regular torque input 0 326
3: IS* Regular torque input
4: IF* Regular torque input
FA-07 [Preset Current Limit 1 0.00 180.00 % |150.00 327
FA-08 [Preset Current Limit 2 0.00 180.00 % |150.00 328
FA-09 [Preset Current Limit 3 0.00 180.00 % |150.00 329
FA-10 [Preset Current Limit 4 0.00 180.00 % |150.00 330
FA-11 |Preset Current Limit 5 0.00 180.00 % |150.00 331
FA-12 [Preset Current Limit 6 0.00 180.00 % |150.00 332
FA-13 [PreseCurrent Limit 7 0.00 180.00 % |150.00 334
FA-14 [Motor 2 Rated Power 0.40 480.00 KW [XXXX 335
FA-15 [Motor 2 Rated \oltage 60 660 Vo [XXX 336
FA-16 [Motor 2 Rated Current 0.1 1500.0 A [XXXX 337
FA-17 [Motor 2 Rated Frequency [20.00 600.00/20.0 6000.0 Hz |XXXX 338
FA-18 [Motor 2 Rated Speed 1" 60000 rpm | XXXX 339
FA-19 [Motor 2 Wiring Mode g vy, I o X 340
FA-20 [Motor 2 Rated Power Facto0.50 0.99 X 341
FA-21 Motor 2 Idling Excitation 0.1 1500.0 A booex 342
Current 10
FA-22 [Motor 2 Rated Torque Currel0.1° 1500.0 A [XXXX x | 343
FA-23 Motor 2 ) 0.01 60.000 q [XXXX 344
Stator Resistance R1
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Motor 2
FA-24 otor . 0.01 60.000 q [XXXX 345
Rotator Resistance R2
FA-s [ 00 2 Stator& Rotor 1, .- 551 mH - [XXXX 346
Leakage Inductance Ls
Motor 2 Stator& Rotor Mutud .
FA-26 0.1 3000.0 mH [ XXXX 347
Inductance Lm
No. Function Range Unit |Default| Type | S/N
FA-27 [Motor 2 Efficiency 30.0 99.0 % |XXXX 348
FA-28 349
= Not Used ~
FA-31 351
7.1.7Fb Group: Not Used
No. Function Range Unit |Default| Type| S/N
Fb-00 352
= Not Used ~
Fb-31 383
7.1.8FC Group: Parameters of Operation Control
No. Function Range Unit | Default| Type| S/IN
IAcceleration/ 0: Linear mode
FC-00 DecelerationMode 1: S curve mode 0 384
FC-o1 || roportion of 0.0 50.0 % [30.0 385
IAcceleration SCurve
FC-02 [roportion of 0.0 50.0 % [30.0 386
Deceleration S Curve
FC-03 |Fan Control O: Run at poweon 1 387
1: Run at startip
FC-04 |[Fan Delay Time 0.00~600.00 S [30.00 4 |388
FC-05 |Not Used 389
Resimeprevious .
FC-06 |working status at O- Not Resime 0 390
1: Resime
poweron
0: Disabled
FC-07 [Current Stall Control |1: Not Used 2 391
2: Enabled
FC-08 [Overcurrent Stall Curre[50.00 180.00 % [150.00 392
FC-09 Current L|m|tCoeff|C|emO.20 1.00 .70 3093
ofWeak Flux
Energy Saving Operatid0: i i i
FC-10 .gy ving Operatiq0: Energy sav?ng operat!on disabled o 394
Options 1: Energy saving operation enabled
Energy Saving Running
FC-11| .. 10.00 600.00/10.0 600.0 Hz [20.00 395
Initial Frequency
FC-12 [Energy Current Detectif20.00 80.00 % (40.00 396
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Range

Energy Saving Delay

FC-13 Start Time 0.01 60.00 S [0.50 397
Energy Saving Permitte]
FC-14 60.00 100.00 % 180.00 398
Range
FC-15 [Output Voltage 0.00 100.00 % [100.00 | & | 399
FC-16 |Brake Duty Ratio 5.00 100.00 % 180.00 400
No. Function Range Unit | Default | Type| S/N
(Overmodulation <
FC-17 . 1.00 1.10 1.05 a 401
Coefficient
Ones place: AVR control
0: Disabled
1: Enabled
2: Auto-AVR
FC-18 \oltage Control ITens place: AVR limit control 001 402
0: Limit disabled
1: Limit enabled
Hundredsplace: Not used
Ones place: Not Used
[Tens Place: Dynamic brake options
0: Braking resistor disabled
1: Braking resistor is enabled in operatio
2: Braking resistor is enabledat poveer
Overvoltage Protection Hundreds place: Nagsed
FC-19 |~ htrol IThousands place: 2000 403
bltage stall protection mode
0.Void
1.Under voltage stall effective
2.0ver voltage stall effective
3.Both under voltage stall and over vol
stall effective
FC-20 \S/(t’gﬁge atovervoltage |, 6o 140.00 % [130.00 404
Fo-py [Overcurrent Stall 0.00 100.00 0.10 405
Proportion Gain IKp
Overvoltage Stall
FC-22 Proportion Gain VKp 0.00~100.00 3.00 406
FC-23 Qvervoltgge Integral 0.000~10.000, 0.000: No integration S |0.300 407
[Time VTi
Ones place: Fault retry times
0: Fault retry prohibited
1~3: Fault retry for 1, 2, and 3 times
FC-24 [Fault RetryControl 4: Unlimited fault retry 00 408
ITens place:
In fault retry, fault output terminals will by
0: Off 1: On
FC-25 |Fault Retry Timelag  [0.01° 30.00 0.50 409
FC-26 |[No Fault Timelag 0.01 30.00 10.00 410
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* [ Ol |1IP |SIU|SOU SOd HOY HO(C
FC-27 [Fault Retry Options S R 1 L 1 11111111 411
0: Fault retry permitted
1: Fault retry prohibited
Ol|llP |SlUfsOoysoq * * *
FC-28 [Disabled Trips 1 ofojJofO|J]O]OfO 0 00000001 412
0: Enabled 1: Disabled * Not Used
No. Function Range Unit | Default | Type| S/N
EEd EST| * * * | BEHT | OIP| OH
FC-29 |Disabled Trips 2 OO0 0 0 0 0 1 0 0000001 413
0: Enabled 1: Disablegt* Not Used
* | Ol1 [SOF| SIE| SrE| SFH STH EEU
FC-30 [Disabled Trips 3 OO 0 0 0 0 0 0 0000000 414
0: Enabled1: Disabled * Not Used
FC-31 lon\t/i?zlrlmes?;n 0.00 300.00 mS [20.00 380
7.1.9Fd Group: Auxiliary Parameters
No. Function Range Unit [Default| Type [ S/N
Fd-00 [Not Used 461
Fd-01 [Voltage 1 0.00 100.00 % ]1.00 4 417
Fd-02 [Voltage 2 0.00 100.00 % 14.00 4 418
Fd-03 [Voltage 3 0.00 100.00 % ]10.00 4 419
Fd-04 [Voltage 4 0.00 100.00 Ue=100.0% % ]16.00 4 420
Fd-05 |Frequency 1 0.00 Frequency 2 /0.0 Frequency 2 % |1.00 A 421
Fbase=100.0%
Fd-06 [Frequency 2 Frequency 1 Frequency 3 % 14.00 4 422
Fd-07 |Frequency 3 Frequency 2 Frequency 4 % |10.00 4 |423
Fd-08 |Frequency 4 Frequency 3 100.00 % |16.00 4 |424
Fd-09 [Torque Boosvtoltage [0.00 10.00 % ]0.00 4 |425
Fd-10 [CUrOT Frequency of o 05 100.00 % [2000 | & |426
Torque Boost
0:Disabled
1:Numeric SettingfC-15)
Output Voltage Setting |2: VP Setting
Fd-11 [Modein VF Separation |3: VS Setting 0 427
Mode 4: VF Setting
5: IS Setting
6: IF Setting
Fd-12 [Voltage Change Time [0.00 60.00 S 500 | & |428
Fd-13 429
_ Not Used ~
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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/IN
. ) 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 Versi¢X.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 10 448
X7 | X6 | X5 | X4 [ X3 [ X2 | X1
Terminal Input 0 0 0|0 O 0 0 0000000
FE-01 o . . — - 449
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 [0.00 450
FE-03 [X2 Input Delay Time 0.00 300.00 S [0.00 451
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 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: Input termlrﬂﬂi 0000 453
0 IS is on ahigh level input
I ISisonatlow level input
Hundreds place: Input terminal VF
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0 VFis on athigh level input

1 VFisonatlow level input
Thousands place: Input terminal IF
0: IF is on athigh level input

1: IF is onatlow level input

FE-06

Output Signal Type

Ones place: Y1 output type

0: Level signal

1: Pulse signal

Tens placeY?2 output type

0: Level signal

1: Pulse signal

Hundreds placeR1 output type
0: Level signal

1: Pulse signal

000

454

FE-07

Terminal Outputogic
Options

Ones place: Y1 output logi@ptions
0: Positive logic
1: Negative logic
Tens placeY2 output logicoptions
0: Positive logic
1: Negative logic
Hundreds placeR1 output logicoptions|
0: Positive logic
1: Negative logic

000

455

FE-08

Virtual Terminal Options

Ones place: Terminals Y1/Y2/R1
0: Actual output terminal

1: Virtual output terminal

Tens place:

Multi-function Input Terminal X
0: Actual output terminal

1: Virtual output terminal
Hundreds place:

Numeric terminaVS/IS/VF/IF

0: Actual output terminal

1: Virtual output terminal

000

456

FE-09

Terminal Y1 Delay Time

0.0 600.0

0.0

457

FE-10

Terminal Y1 Pulse Width

0.0 600.0

5.0

458

FE-11

Terminal Y2 Delay Time

0.0 600.0

0.0

459

FE-12

Terminal Y2 Pulse Width

0.0 600.0

5.0

460

FE-13

Terminal R1Delay Time

0.0 600.0

0.0

461

FE-14

Terminal R1 Pulse Width

0.0 600.0

niunlnjnln|ln

5.0

462

FE-15

FE-19

Not Used

463

467

FE-20

SCandEMCFaults Display

O SCDrive failure
1 EMGEnvironment failure

468

FE-21

SlUandSOFFaults Displal

0 SIU Stable undervoltage fault

469
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1 SOFTBoftstart fault
0 SCI Fault
FE-22 EEZZSHP'D Faults I SPI Fault 470
2 PIDFeedback loss fault
FE-23 471
~ Not Used ~
FE-31 479

80




User Manual
EM303B General Purpose Inverter

8 Parameter Description

Section 1 General Parameters
8.1 F0 Group: General Parameters

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

F0-00 and FA01 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=8y00/FQ-01is also different.

Speed Reference Input Monitoring

The unit ofF0-00/F0-01is 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, theaymbol(-) 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
F0-02 | Drive Control Mode L:Not used 2
2: SVCO
3:SVC1

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

z F0-02=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.

z F0-02=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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same timeA regular AC induction motor can be turned into an AC variable speed motor or
AC torque motor in thisrive mode. It is a genuirngensorless vector control.
Remarks: This modds applicablgo torque / speed control.

1. Before running in vector contrahode, inverter needs to autotune m
@ parameters for obtaining the correct motor parameters.

2. In vector control mode, the inverter only applies to one madtmtor and

invertershall be the same in terms cdpacity.On special occasions, the invertapacity
shall be uprated one gradeOtherwise, it may lower control performance or the sy
cannot function normally.
3 The sections witk mark are switchable control modes. When running in this modg
open loop control status can be switched totrdiferent drive needs through muftinction
input terminals X1~X7. See 7.3 for programming mode of rfufiction input terminals
For example, se2-02=2Q and when terminal X3=0ON, the drive mode is switched tg
mode, and when X3=OFF, it returnstke previous drive mode.

No. Function Range Unit | Default | Type

Reference Inpu|0:Speed input 0

F0-03 Control Mode [1: Torque input (F@2=3)

F0-03=0 Input control mode is speed input, the input is frequency.

z F0-03=1nput control mode is torquaput. The input is percentage of motor rated torque
current. It is active only when the control mode is SVC1, i.e0EB. In SVC1 mode,
squirrel cage induction motor can achieve torque control to replace the AC induction torque
motordirectly.

® The setion with z mark is switchable reference input control mode. W

running in this mode, terminal can be switched to the status-6BF0. Wher

setting one programmable terminal (in F2) =24, the reference input control 1]

switched to speed input modéen selecting this terminal. It returpsevious input mod
when the terminal is off. For example, set®2-24, and when terminal X3 is on,

reference input control mode is switched to speed input mode, it will return previou

mode when termina3 is off.

No. Function Range Unit | Default | Type
0:Keypad
FO0-04 gtatrigiop Control 1: Terminal 0
P 2: RS485
0: RUN-Run,

F/R-Forward/Reverse
1: RUN-Forward, F/R Reverse
Terminal Start/Stop |2: RUN-NO forward,
Control Options Xi-NC stop,
F/R-NO reverse
3: RUN-NO run, XiNC stop,
F/R- Forward/Reverse

F0-05
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F0-04=0 Keypad Control Mode

Control start/stop of inverter throu ,,
(5 buttons on the keypad. When there is no fault .
yp ,
pressto enter jog status, annress to X1 . RUN-Run
enter running status. When the green LED indicator o W TR Forvard Reversg
. . .. . Preset Speed Terminal |
the L™ Jbutton i on, the inverter is in running status| EM303B - “jﬁj_l_‘ ]
but when it flashes, the inverter is in rataegstop Inverter X1 ‘“—
status. No matter the reference input control mode ¥ pheset Speed Termial ]
. JoG . . Coast 1o Stop

speed or torquewhen pressmg, the inveter 16 P——
always rusin jog speed input control mode. M — ]

. COM
F0-04=1 Terminal Control Mode

Start/Stop of inverter is controlled by Start/Stop
control terminals defined by2-00° F2-06. When the
settings of multifunction terminals are defaults, the
terminal control wiring is as shown in Figurel7
The specific setting of terminal control is determined-By05.

Figure 71
Wiring of Terminal Control

F0-04=2 RS485 Control Mode
Start/Stopof inverter is under PC or PLC cook through RS485 communicatidnterface.

e 1. No mater in what drive control mode, whqamessin, the inverterlways
I runsin jog speed input control mode.

Terminal control modescan be classified ag-wire sequence and Qvire sequence

2-wire sequence

FO0-05=0Start/stop of inverter is under control@N/OFF of terminal RUN, and
forward/reverse of inverter is under control@FF/ON of terminal F/R. IF0-24=1and
reverse is prohibited, terminal F/R is off. When stop mode is selected asa-@top, the
sequenceliagram is as shown in Figure27(b).

FO-05=1Forward/stop of inverter is under control@N/OFF of terminal RUNand
reverse/stop is under control©@N/OFF of terminal F/R. If terminals RUN and F/R are ON
simultaneously, the inverter remains previous status. When reverse is prohibited, terminal
F/R is off. When stop mode is selected as raoagtop, thesequenceliagram is as shown

in Figure 72 (d).
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RUN
FIR

|
|
|
|
|
— [
|
Forward/Reverse |
Output l
Frequency \—/ Time
|
1

(a)F0.05=0 2wire sequence (b)F0-20=0, FG05=0
Forward/Reverse running sequence

PLC RUN
24V

Forward

1 1 1 |
EM303B RUN  — w1 | 3
| | |
Inverter FIR f ! I ! b I
Reverse /\ L i
output|__| ! [ 11
T T
| |

24V

EM303B
Inverter RUN
FIR

Run

Frequency

COM
K

(c)F0-05=1 2wire sequence (d)F0-20=0, FE05=1
Forward/Reverse running sequence
Figure 72 2-Wire Sequence

@ When FG05=0 or 1, even if terminal RUN i®©N, inverter can be stopped
pressinGE), stop command oéxternal terminal, or monocyckime of PLC is
up. Meanwhile, inverter reenters running status only when terminal RUN

again after OFF once.

3-wire sequence:

FO-05=2RUN is NO forward running button, F/R is NO reverse running button, Xi is NC
stop button, all of them will be on aulse edge. In running status, the inverter stops if
pressing Xi button. When stop mode is selected as-tarsfop £0-20=0), see Figure -B

(b) for the sequence diagram. Xi is the terminal among X1~X7 defined\Mse3Sequence
Run/Stop Control b¥2-00° F2-06.

FO0-05=3F/R is forward/reverse switching butt@orward when F/R is off, and reverse
when F/R is on).RUN is NO running button, and Xi is NC stop button, all of them will be
on at pulse edge (F/R is on at level). When stop mode is seleatati@m-stop (F20=0),

the sequence diagram is as shown in FiguBédy.
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Forward

EM303B

R
Inverter Ve |

Stop

a F0-05=2 3wire sequence

PLC
24V

Run

EM303B RUN
Inverter

Forward/Reverse
— |

FIR

. Stop
Xi

COMm

¢ F0-05=3 3wire sequence

Figure 73 3Wi

Xi

f

Output
Frequency

-f

b
Forward/Reverse running sequence

F0-20=0 FO0-05=2

A

RUN

Xi

Output
Frequency

d” F0-20=0, FG05=3
Forward/Reverse running sequence
ire Sequence

]

QOcCcur.

Please use the buttons and switches correctly by following the mode illust
the above diagrams of EM303BwAre sequences, otherwise, malfunctions

No. Function

Range

Unit | Default| Type

PrimaryNumeric Freq
VP

VS

IS

Not Used
K3*VS+K4*S
K3*VS+K5*VF
K4*IS+K6*IF
MAX{K3*VS,K5*VF}
MAX{K4*IS,K6*IF}

Regular Speed

s Setting Mode

©ONTRWNMEO

10:K1*VP+K2*(K3*VS+K4*S+K5*VF+K6*IF -K8*5V)

uency
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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)
/E The combination ofraalog 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 WF10V.

2. The default of analog current inpdt: 20mA
3.K1" K8 are analog signal gains which can be séEbp2" F1-29.

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

FO0-07 Thesetting value of primary numeric frequency, and the range: (F@tax.
/E Press(™) 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 E
FO0-10 |Deceleration Time 1 (0.00 600.00 S/min| 15.00 4

Acceleration time is the time taken for the output frequency to riseGHumup 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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Output A Output
Frequency(Hz) Frequency(Hz)
Fhax F--------—--—---——--—--, Frrax
i Time(S) Tirne(Sl
! - t2
tl
~ d Acceleration Time 1 " b” Deceleration Time 1
Figure 74 Acceleration/Deceleration Time
No. Function Range Unit | Default |Type
FO-11 |Jog Numeric Frequency|0.00 Fmax Hz 5.00 &
FO-12 |Jog Acceleration Time |0.00 600.00 S/min| 15.00 | &
F0-13 |Jog Deceleration Time |0.00 600.00 S/min| 15.00 | &

In Jog running mode,inverter runs at the frequency set by -FQ) the

acceleration/deceleration time taken for running to Fmax is S€0p/F0-13.

/E Jog acceleration time is the time taken for the output frequency to ris@Farap to
maximum frequency FmaRecelerationitne is the time taken for the output frequency
to drop fromFmax down to OHz.

/& In jog runningmode keep pressin(==) or terminal JOG is on. Otherwise, it will be
considered as the jog command cancelled.

® Please note that the unit of acceleration /deceleration time is second or
defined byF3-21

No. Function Range Unit | Default | Type

Okw' 9kw: 1.000 16.000
FO-14 [Carrier Frequency 2';\4\/\/\/3?1(3\'/(\/&010800830800 kHz | 2.000 | &

110kW 400kw: 1.000 3.000

Increasing carrier frequency could reduce motor ndisejt will result in inverter heating

up. When carrier frequency is higher than the default, the rated power of inverter should
decrease 5% as each increment of 1 kHz carrier frequency.

Correlation between motor rated power and carrier frequency isstadges following:

Motor Rated PowePe | QISkW | BOKW | Orskw | Q132kW |, 132KW

Carrier Frequencyd | O10.0kHz | (B.0kHz | (6.0kHz | 4.0kHz Cp.5kHz

The settingange of carrier frequency is limited by power rating:
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OkW" 9kW: carrier frequency range 1.00@6.000 kHz
11kwW  37kW: carrier frequency range 1.008.000 kHz
45kW 110kW: carrier frequency range 1.00@.000 kHz
132kW 400kW: carrier frequency range 1.008.000 kHz

No. Function Range Unit | Default | Type

F0-15 |TorqueBoost Y 35

QMANN

o

Fhase

\

FO-15=0QAutomatic torque boost
FO-15=1 10 Fixed torque boost curve
FO-15=11 200il pump motor boost curve
FO-15=21 30 Synchronous motor boost curve
FO-15=31 34 Blower/water pump boost curve
F0-15=35 Customedefined V/F curve scaling (Defined via{od' Fd-08)

No. Function Range Unit | Default | Type
FO-16 [Maximum Frequency |Fmax: 20.00 600.00 Hz | 50.00
FO-17 |Upper Limit Frequency|Fup: Fdown Fmax Hz | 50.00
FO-18 |[Lower Limit Frequency|Fdown: 0.00 Fup Hz 0.00

F0-16 Fmax indicates the maximum setting frequency permitted by inverter. Range of Fmax:
20.00 600.00.

FO-17 Fup indicates the maximufrequencypermittedto runafter inverter startip. Range of

Fup: Fdown~Fmax.

FO-18 Fdown indicates the minimurfrequencypermittedto run after inverter startip.

Range of Fdown: 0.00Hz~Fup.

@ the actual parameters listed on the nameplate of controlled motor and op€
status. Danot make the motor run for a long time in the lower frequency s

Otherwise, the service lifespan of motor will be reduced due to overheating.

2. Correlation of maximum frequency, upper limit frequency, and lower limit frequ

0.00HZFdowrOFupOFmax600.00Hz

1. Upper limit frequency and lower limit frequency should bepsadentlyas pe

No. Function Range Unit | Default Type
. 0: Normal start
FO-19 (Start Mode Options 1: Speed search st 0
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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 TN

Output Reverse
Frequency

0

Time
“w___ 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 pawméage 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 diremi 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

Stop Mode Setting:
Ramp to Stop

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

O Default is FO10 Deceleration Time®
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
2: Disabled
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F0-21=0 on keypad is for jog running function.
FO—21:]on keypad is for positive/negative input switching function, i.e. when the

settings are positive speed, positive PID, and positive t0| is for switching to
negative speed, negative PID, and negative torque.

FO—21:20n keypad is disabled.

No. Function Range Unit | Default |Type
- . 0: Frequency Hz 4

F0-22 [Speed Monitoring Options 1: Speed rpm 0 a

FO0-23 [Customer Defined Scaling |0.01~600.00 30.00 | &4

FO0-22is for setting speed display. F0-22=0, the reference input value displayed on
keypad is the target output frequency of inverter. 261, the reference input value is
the target output speed of inverter.

F0-23 Customerdefined scaling. Mchanical speed = Mechanical speed coefficient
(Custoner defined scaling* Output frequency. When the unit of setting speed is rpm,
adjustingthe parameter of F23 will make the displayed value of motor speed match the
actual value.

No. Function Range Unit | Default | Type
F0-08 |Motor Running Direction 0 Forward 0 &
1:Reverse
0: Reverse Permitted
FO0-24 |Forward/Reverse Control Mod 1+ Reverse Prohibited 0
FO0-25 [F/R Deadband Time 0.00~600.00 S 0.00

F0-08 Motor running direction: F®8=0 is forward. When F@4=0 reverse permitted, the
runningdirection will be switched as reverse wher(&-1.

Permission of Motor Forward/Reverse

F0-24=0 Reverse permitted
Mot or 6s runni ng dd8raeclt n is set y FO
controlled by terminafF/R.

FO0-24=1 Reverse prohibited —T

! \
Motor can only run in one direction. fIB o o
arameters are disabled, and terminal F/R is off. Il [
P i i Forws d-‘Rt- F(:H\\*ard"Rr:EC
Deadband of Switching the Forward/ Reverse orwarditeverse i,
Deadband Time Deadband Time
of Motor ) Figure 76 Forward/Reverse Deband
If F0-25=0.00, there is no deadband of
forward/reverse.

If FO-25i 0, whenforward/reverse switches, the inverter runs at OHz in the time set by
FO-25 as the motor speed drops to OHz, and then runs to setting frequency in opposite
direction. As shown in Figure@.
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® | 1.When reverse is permitted, inverter will judge present rundinection base
I 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
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 parameiér 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
FO-27 [Menu Mode Options 1 Advanced menu mode 0

FO-27=0Keypad only displays the basic setting parameters of FO~Ffro(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
FO0-28 |Default Control 1- Defaults Reset 0
No. Function Range Unit | Default | Type
0: Parametesetting permitte
FO0-29 |Parameter SettinGontrol |1: Parameter lock O 0

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=Q

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 settirk9-06, jog running frequency
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FO-11, preset speed 1~15300 F3-14), PID numeric setting-4-01, and numed torque
currentF5-12.

F0-29=2Parameter locked 1

Lock parameters except 9. Inverter will remain the setting before unlocked.

No. Function Range Unit | Default [Type

0: Model G
FO-30 [Inverter Model 1 Model P 0

FO0-30=0Set inverter as Model G which is applicable to mechanical or constant torque load.
FO0-30=1 Set inverter as Model P which is applicable to square or cubic torque load like
blower, and water pump.

/E When setting inverter as Model P, the applicable motor peafers to the Nameplate.

Note: The constant torque load is not applicable to Model P.

No. Function Range Unit | Default | Type

FO-31 |User Password 0~65535 XXXXX

FO-31sets a password to start password protection and prevent unqualified personnel from
editing the inverter parameters incorrectly. When password is 0, the password function is
disabled.

8.2F1 Group: Motor Parameters

No. Function Range Unit | Default | Type
0: AC induction motor
F1-00 ([Motor Type 1 Not used 0
F1-01 |Motor Rated Power 0.40~480.00 KW [ XXXX
F1-02 |Motor Rated Voltage 60~660 Vv XXX
F1-03 |Motor Rated Current 0.1~1500.0 A XXXX
F1-04 [Motor Rated Frequency [20.00~600.00 Hz XXXX
F1-05 |Motor Rated Speed 1~60000 rpm | XXXX
F1-06 |Motor Wiring Mode 0, I o X
F1-07 [Motor Rated Power Factd0.50~0.99 X
F1-14 |[Motor Efficiency 30.0~99.0 XXX
Remarks:

When connecting the inverter to the motor at the first tpfegseset the abovparameters as
per the motor nameplate before operation.

No. Function Range Unit | Default | Type
F1-08 [ldling Excitation Current 10 |0.1~1500.0 A XXXX
F1-09 [Rated Torque Current 0.1~1500.0 A XXXX X
F1-10 [Stator Resistance R1 0.001~60.000 q XXXX
F1-11 [Rotator Resistance R2 0.001~60.000 q XXXX
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Stator& Rotor Leakage

F1-12 Inductance Ls 0.1~3000.0 mH | XXXX
Stator& Rotor Mutual

F1-13 Inductance Lm 0.1~3000.0 mH | XXXX

F1-08 F1-13 are motor parameters, please autotune motor parameter to obtabotiee
parameters. (FD9 can be autotuned, but cannot be edited through keypad or
communication.)

Before autotuning motor parameter, inverter will set the nameplate parameters (set by
F1-00° F1-07) as the standard motor parameters automatically.

The T Equivalent Model of motor is as shown in Figuig7

R1 L1-Lm R2 L2-Lm
—_—t NS
11
12
Ul Iol Lm (1-s)/s*R2

Figure 77 T Equivalent Model of Induction Motor
R1, L1, R2, L2, Lm, and I0 in Figure 7 refers to stator resistance, stator inductance, rotor
resistance, rotor inductance, statad rotor mutual inductance, and idling excitation current
respectively.

No. Function Range Unit | Default | Type

0: No autotuning

1: Stationaryautotuning
F1-15 |Autotuning Parameters |(Ry,Ro,Ls,Lm, ) 0
2: Rotational autotuning
(Ry,R;,Ls,Lm,lg)

F1-15=0No autotuning
F1-15=1 Motor remains motionless in the process of autotuning paramete®3 Rhd
F1-10° F1-14.
F1-15=2Motor is rotating in the process of autotuning parametei@7#dnd F110° F1-14.
. After parameters autotuning completed; FBEOwill be set automatically.
When slip compensationénabledautotune motor parameter first, so that the motor will
obtain the optimum operation performance.
. Parameter autotuning is only enabled wherD&80.
EM303B supports ModBus protocol, RTU formatnd singlemaster and mukslave
communication network with RS485 bus.

No. Function Range Unit | Default | Type

1" 247,

F1-16  Inverter Address 0: Broadcasting Address

1
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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 Parity Mode 1: Even parityl+8+1+1 for RTU 0

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 ?s the slave 0
Communication Mod(1: The inverter is the master
F1-20 Receiving Address o O:Prinjgry Numeri(_: Frequency FIY 0
Slave Inverter 1:Auxiliary Numeric Frequency F96
InverterReceivin 5
F1-21 Proportion Coeffi%:ien 0.00~600.00 % |100.00| a

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 | &
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F1-24 |Analog Input Gain K3 [0.00~600.00 % | 100.00| &
F1-25 |Analog Input Gain K4 [0.00~600.00 % 0.00 | &
F1-26 |Analoginput Gain K5 [0.00~600.00 % 000 | &
F1-27 |Analog Input Gain K6 |0.00~600.00 % 000 | &
F1-28 |Analog Input Gain K7 |0.00~600.00 % 000 | &
F1-29 |Analog Input Gain K8 |0.00~600.00 % 000 | &

Setanalog input gain Ki for proportional zooming of analog signals.sEftting 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

a

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@fverter 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 a
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

£2.01 )I\:I;_I'tzll-gmctlon Input Terminal See Table & 5
Multi-function Input Terminal Functions of Numeri

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

- - - Terminals

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

F2-04 Multi-function Input Terminal 5

X5-D3
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Multi-function Input Terminal

F2-05 X6-ERS 9
Multi-function Input Terminal

F2-06 X7-RST 10

F2-08 |VS Input Function Defining |See FE04 for setting| 0

F2-09 |IS Input Function Defining  |of switching analog 0

F2-10 |VF Input Function Defining |function to numeric 0

F2-11 [IF Input Function Defining [function 0

Multi-function input terminals X1 X7 are 7programmable numeric inpaérminals. The
function of X1~X7 can be defined by the setting valu€®b0 F2-06.

For example, seF2-00=1, then the function of terminal X1 is RUMNN. If start/stop
control mode is in terminal control mode, when terminal X1 is on, inverter runs.

Xi=0No function

This function can be used to block the terminal when its hardware breaks down.

Xi=1 RUN-run

When start/stop control mode is terminal contf-04=1), if the function terminal is

on, the inverter will run as per the setting valu€@405.
Xi=2 F/R Forward/Reverse

When start/stop control mode is in terminal control m@E®04=1), if the function
terminal is on, the inverter will forward/reverse as per the setting vakie @5.

Xi=3 Preset Speed Terminal 1
Xi=4 Preset Speed Terminal 2
Xi=5 Preset Speed Terminal 3
Xi=6 Preset Speed Terminal 4

In preset speed control mode, 4 function input terminals can be defined as the preset
speed terminals. pAreset speed set F3-000 F3-14 is selecteds the present setting
frequency of inverter by therpgramming coding of these 4 termina&ee 7.4 for

preset speed options setting.
Xi=7 Acceleration/Deceleration Time Terminal 1
Xi=8 Acceleration/Deceleration Time Terminal 2

FO-09 FO0O-10 F3-15 F3-20 set acceleration/deceleration time 4, and select

corresponding  acceleration/deceleration time 1~4

acceleration/deceleration terminals.

See 7.4 for the correlation of acceleration/deceleration time and its terminal.

Xi=9 Coast to stop

Inverter is running, if the functioterminal is on, PWM output will be locked

immediately, and then motor coasts to stop.
Xi=10 Inverter fault reset input

Inverter can be reset through fault reset terminal after inverter fault is cleared.

Xi=11 Forward Jog FJOG
Xi=12 Reverse Jog RJOG

Inverter will forward when terminal FJOG is on, reverse when terminal RJOG is on,
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and stop when FJOG and RJOG are on simultaneously. See 7.1 for detail of Jog
operation.
T Reverse jog is disabled when reverse is prohibited.

Xi=13 UP: Terminal controls numeric fj@ency, and the stepping frequency rises.

Xi=14 DOWN: Terminal controls numeric frequency, and the stepping frequency drops.
During operation, if it is in stepping mode, the terminals are the hot keys for
stepping frequency. Its speed rate can be sEBHY7.

Xi=15 Clearing the frequency enabled by UP/DOWN

Xi=16Acceleration/Deceleration prohibited

When acceleration/deceleration proHinitterminal is on, acceleration/ deceleration
command is prohibited, and the output frequency of inverter remainsangeth.
When inverter is in overcurrent protection status, it runs as per the current limiting
mode.

Xi=17 Ramp to stop

Xi=183-wire sequence stop control

The function is NC stop button of\W8ire sequence. See 6 for details of terminal
start/stop options

Xi=19 Not used

Xi=20Switch drive control mode to V/F control mode

No matter what drive control mode 4@ is in, if the terminal is on, the drive control
mode will be switched to V/F control mode, and its function is equivalent-@2EQ.
When the ternmial is off, it returns the previous control mode automatically.

Xi=21Switch run command to terminal control

When the terminal is on, no matter what run command moe@4R6 in, and what
status of the run command inpgibr input 1lis, it is always in terminal control mode
which is placed in the highest priority. The terminal control mode is set4pFO0

Xi=22Run command input O

Xi=23Run command input 1

The run command control modes can be selected through progrartmaingin
command inputs. See Tablel7for the correlation between run command control
mode and run command input.

Table 71 Correlation between run command control mode and run command inputs

Run Command Input 0 | Run Command Input 1 | Run Command Control Mode
OFF OFF FO0-04 Start/Stop Mode
OFF ON Keypad
ON OFF RS485
ON ON External Terminal

Programming mode of run command inputs is pride@®4 run command mode selection.
Xi=24Switch input control mode to speed control mode
When the terminal is on, the present input control mode is switched to the speed
control mode, and its function is equivalentR0-03=0 After the terminal is off,
inverterreturns the previous input control mode automatically.
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Xi=25 Switch input controimode to torque control mode
When the terminal is on, the present control mode is switched to torque control
mode. Its function is equivalent 180-03=1 After the terminalis off, inverter
returns the previous input control mode automatically.

terminal of Xi=24 is prior to terminal of Xi=25. If it is not set as SV

When the orresponding function terminals of Xi=24/25 are on simultaneo|
[B F0-021 3 it cannot be switched to torque control.

Xi=26 Not Used

Xi=27Switch speed input setting mode to primguged setting mode
In speed control mode, if the terminal is on, and then integrated speed input mode is
switched to primary speed setting mode. After terminais off, inverterreturns
the previous input mode automatically. It is equivalent to sef8@3 ones place=0
when it is on.

Xi=28Switch speed input setting mode to auxiliary speed setting mode
In speed control mode, if the terminal is on, then the speed input setting mode is
switched to auxiliary speed setting mode. Its function is equividesetting F903
ones place =1After the terminal is off, invertereturns the previous setting mode
automatically.

Xi=29Switchprimary speed setting mode to regular speed setting mode
In speed control mode, if the terminal is on, thenpfmary speed setting mode is
switched to regular speed setting mode. Its function is equivalent to settR@r60
After the terminal is off, inverteneturns the previous setting mode automatically.

Xi=30Switch regular speed input setting mode to nucngpeed input setting mode
In regular speed control mode, if the terminal is on, then the present regular speed
setting mode ofF0-06 is switched to the numeric speed input setting mode. Its
function is equivalent to setting FIB=0. After the terminal i®ff, inverterreturns
the previous setting mode automatically.

Xi=31Switch jog input setting mode to jog numeric speed input setting mode
In regular speed control mode, if the terminal is on, then the present jog speed
setting mode is switched to jog nuneespeed input setting mode. Its function is
equivalent to settinghe tens place oF9-03=0. After the terminal is off, inverter
returns the previous setting mode automatically.

Xi=32~34Not used

Xi=35Switch regular torque input setting to numeric torqumit setting
In regular speed control mode, if the terminal is on, then the present regular torque
setting mode is switched to the numeric torque input. Its function is equivalent to
settingF5-11=0. After the terminal is off, inverteeturns the previous setting mode
automatically.

Xi=36Not used

Xi=37PID positive/negative function switch
In the process of process PID control operation, if the input signal of the function
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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 currentlt, 3 input terminals can be defined as the preset current
limit terminals. Preset current limits sethA-07" FA-13are 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 Torqpe 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
F2-13 |Multi-function Output Terminal Y2 |Functions of Numeri 1
. Multi-function Output
F2-14 |Relay Output Terminal R1 Terminals 9
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EM303B provides 3 programmable output terminals including 2 #furitition output

terminals and 1 relay output terminal. There@ire32 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

.

~ & InternalPowersupply b~ ExternalPower supply
Figure 78 Power Supply Modes of Programmable Terminals
Relay output is provided by the internal relay o
inverter. Relay has 1 set of NO contacts and 1 set
NC contacts.When the selected programmable co
is disabled, EBEC is NG and EAEC is NO. When
the selected program code is enabled, the coll
internal relay is poweon, EBEC is off, and EAEC Figure?#9 Relay Contacts
is on, as shown in Figure9.
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 frequendcisetting 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 increasse
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 F4 (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 &9-15 (FDT2 Decreasing Threshold
the output terminal is off. See 7.13.3 for details.
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No. Function Description
When inverter is running (Except in JOG running mode
the output frequencincreases to the value of A2 (FDT1
Output Frequency X L
: Increasing Threshold), the output terminal is on. If the
4 |Detection Range FDT . g
(Disabled at JOG) output frequency drops and is less than the value -df39
(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 6flBQFDT2
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 vall®d5
(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 L .
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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No. Function Description
18 [Overvoltage Stall If overvoltage stall occurs, the output terminal is on.
19 |Current Limit If overcurrent stall occurs, the output terminal is on.
Frequency Zer&peed |When inverter is running, if the output frequeriathe
20 |Detection(Output setting value of F®9, inverter will be considered as runn
Frequency Detection) |at zero speed, the output terminal is on.
21 [Not Used
When motor 2 iselected as enabled (Motor is switched
22 (Motor 2 Enabled multi-function numeric input terminal), the output termi
is on.
23 Setting running time igWhen the setting running time of Y is up, the output
up terminal is on.
24 |Not Used
25 [Not Used
26 Inverter isready for ~ |When inverter is powesn normally and no fault occurs,
running output terminal is on.
27 [Not Used
FDT1 lower When output frequency falls below the setting value of
bounds(pulse) FDT1 lower bounds, the corresponding terminal wiltput
28 S .
a pulse whose width is determined by the parameters g
in FE group.
FDT2 lower When output frequency falls below the setting value of
29 bounds(pulse) FDT2 lower bounds, the corresponding terminal will ou
a pulse whose width is determinleg the parameters set
in FE group.
FDT1 lower When output frequency falls below the setting value of
bounds(void when JO{FDT1 lower bounds, the corresponding terminal will ou
30 . .
pulse) a pulse whose width is determined by the parameters g
in FE group. No pulse output in JOG state.
FDT2 lower When output frequency falls below the setting value of
bounds(void when JO(FDT2 lower bounds, the corresponding terminal will ou
31 o .
pulse) a pulse whose width is determined by the parameters g
in FE group. Nopulse output in JOG state.
32 |ILP Fault Whe.n inyerter trips the fétuof input phase loss, the outp
terminal is on.
No. [Function Range Unit | Default | Type
F2-16 |Analog Output Terminal MO|See Table 4 % |0
F2-17 [Analog Output Terminal M1|Analog Output Full Scal{ % (6

EM303B provides 2 programmable analog output terminals: MO and M1 which can output

0" 10V voltage signal or 20mA current signal by jump line selection. See Tablefadr
analog outputs full scalesd the description of FR6~F227.

Remarks:
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Ain theformulabelow stands for 2 variables:
1, A=10V when the analog outputdelectedas voltage signal
2, A=20mA when the analog outputselectedas current signal

Table 7-4 Analog Outputs Full Scales

Full Scale

No. Signal (100.0%) Description
Calculate the percentage= (output freque|
0 |OutputFrequency |Fmax Fmax)*100%*A as the analog output
Fmax Calculate the percentage= (input freque
L |Input Frequency Fmax)*100%*A as the analog output
2 Synchronous Fmax Calculate the percentage= yiighronou
Frequency frequency/ Fmax)*100%*A as the analog ou
3 Output torque 2 times motor| Take output torque as 2 times motor rated
(absolute value) [rated torque [torque and then convert it to analog output.
4 |Not Used
5 [Not Used
2times Calculate the percentage= (output current
6 [Output Current inverterrated |times of rated current of inverter)*100%*A
current the analog output
1.5times Calculate the percentage= (output voltage
7 |Output Voltage inverterrated [times of ratedcurrent of inverter)*100%*A 4
voltage the analog output
Calculate the percentage= (VP input volt3
8 VP 5.00v 10.00V Voltage)*100%*A as the analog outp
Calculate the percentage= (VS input volt
9 |VS 10.00v 10.00V Voltage)*100%*A as the analog outp
Calculate the percentage= (VF input voltd
10 |VF 10.00v 10.00V Voltage)*100%*A as the analog outp
Calculate the percentage= (IS input curn
LIS 20mA 20mA current)*100%*A as the analog output
Calculate the percentage= (IF input curr
4 20mA 20mA current)*100%*A as the analog output
Output torque 2 times motor| Take output torque as 2 times motor rated to
13 )
(actual value) rated torque [and then convert it to analog output
Output voltage+ 10V analog output, it is use
14 1+10V 1oV thebase voltage of MO.
PID .
. Calculate the percentage= (PID input / 10.
15 |PID Input Maximum \oltage)*100%*A as the analog output
Scale
PID Calculate the percentage= (PID feedbag
16 |PID Feedback I\S/Ifsgnum 10.00V Voltage)*100%*A as the analog outp
17 |Not Used
18 |Not Used
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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 ogertsit to analog outpt

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 i®" 10V.

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

output of MO and M1 with mukimeter.
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No. Function Range Unit | Default | Type
F2-22 MO Output Lower Limit  |{0.00 100.00 % |0.00 4
F2-23 MO Output Upper Limit  |{0.00 100.00 % [100.00 ]
F2-24 MO Output Gain 0.00 300.00 % |95.00 F
F2-25 [M1 Output Lower Limit  |{0.00 100.00 % |0.00 F
F2-26 |M1Output Upper Limit 0.00 100.00 % |100.00 ]
F2-27 [M1 Output Gain 0.00 300.00 % |95.00 F

Upper limit/lower limit of analog output can be set to meet different medeid

requirements.

Final analog output signal=Output Lower Limit +Output gairfiAnalog output

variables*Qutput Upper Limit Output Lower Limi)

Analog output gain and output upper/lower limit {£2~F227) are corresponding to
terminals MO and M1, and glevant to the current running status.

8.4 F3 Group: Preset Speed Operation Parameters

No. Function Range Unit |Default| Type
F3-00 |Preset Speed 1 0.00 Fmax/0.0 Fmax Hz | 0.00 | &
F3-01 |Preset Speed 2 0.00 Fmax/0.0 Fmax Hz | 5.00 | &
F3-02 |Preset Speed 3 0.00 Fmax/0.0 Fmax Hz | 10.00| &
F3-03 |Preset Speed 4 0.00 Fmax/0.0 Fmax Hz | 15.00| &
F3-04 |Preset Speed 5 0.00 Fmax/0.0 Fmax Hz | 20.00| &
F3-05 |Preset Speed 6 0.00 Fmax/0.0 Fmax Hz | 25.00| &
F3-06 |Preset Speed 7 0.00 Fmax/0.0 Fmax Hz | 30.00| &
F3-07 |Preset Speed 8 0.00 Fmax/0.0 Fmax Hz | 35.00| &
F3-08 |Preset Speed 9 0.00 Fmax/0.0 Fmax Hz | 40.00| &
F3-09 |Preset Speed 10 [0.00 Fmax/0.0 Fmax Hz | 45.00| &
F3-10 |Preset Speed 11 [0.00 Fmax/0.0 Fmax Hz | 50.00| &
F3-11 |Preset Speed 12 |0.00 Fmax/0.0 Fmax Hz | 50.00| &
F3-12 |PresetSpeed 13 0.00 Fmax/0.0 Fmax Hz | 50.00| &
F3-13 |Preset Speed 14 [0.00 Fmax/0.0 Fmax Hz | 50.00| &
F3-14 |Preset Speed 15 [0.00 Fmax/0.0 Fmax Hz | 50.00| &

Through preset speed control terminals and 15 preset frequency commands,EM303B can
provide 16 preset speeds bymbining keypad numeric setting mode and analog setting
mode. Furthermore, it can be adjusted at any time through repeated addition analog input.

Setting Preset Speed Terminals

Terminal No. Default Function
X3 F2-02 3 Preset Speed Terminal 1
X4 F2-03 4 Preset Speed Terminal 2
X5 F2-04 5 Preset Speed Terminal 3
X6 F2-05 6 Preset Speed Terminal 4
X7 F2-06 10 Inverter Fault Reset
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Preset Speed Commands and Preset Speed Terminals

Preset Preset Preset Preset Spee Selected
Speed Speed Speed Speed Terminal 1 Frequency No.
Terminal 4 | Terminal 3 [ Terminal 2
Keypad or Analo¢ Defined by
1 OFF OFF OFF OFF Setting £0-06
2 OFF OFF OFF ON Preset Speed 1] F3-00
3 OFF OFF ON OFF Preset Speed 2  F3-01
4 OFF OFF ON ON Preset Speed 3 F3-02
5 OFF ON OFF OFF Preset Speed 4 F3-03
6 OFF ON OFF ON Preset Speed 5§ F3-04
7 OFF ON ON OFF Preset Speed § F3-05
8 OFF ON ON ON Preset Speed 71 F3-06
9 ON OFF OFF OFF Preset Speed § F3-07
10 ON OFF OFF ON Preset Speed 9 F3-08
11 ON OFF ON OFF Preset Speed 1( F3-09
12 ON OFF ON ON Preset Speed 1] F3-10
13 ON ON OFF OFF Preset Speed 1] F3-11
14 ON ON OFF ON Preset Speed 1] F3-12
15 ON ON ON OFF Preset Speed 14 F3-13
16 ON ON ON ON Preset Speed 1 F3-14

Precautions for setting:

F0-04 defines start/stop of inverter in preset speed operation mode.
The acceleration/deceleration time can be controlled by the external terminals set as the

acc. /dectime function in preset speed operation mode.

operation mode.

Terminals F/R and RUN determines thenning direction of motor in preset speed

No. Function Range Unit [Default| Type
F3-15 |Acceleration Time 2 0.00 600.00 S/min| 15.00| &
F3-16 |Deceleration Time 2 0.00 600.00 S/min| 15.00| &
F3-17 |Acceleration Time 3 0.00 600.00 S/min| 15.00| &
F3-18 |Deceleration Time 3 0.00 600.00 S/min| 15.00| &
F3-19 |Acceleration Time 4 0.00 600.00 S/min| 15.00| &
F3-20 |Deceleration Time 4 0.00 600.00 S/min| 15.00| &

Acceleration time is the time taken for output frequency to rise from OHz

up to the

maximum frequency Fmax set I530-16. Deceleration time is the time taken for output
frequency to drop from Fmax down to OHz. Both of themime¢evantto forwardreverse

EM303B provides 4 kinds of acceleration times and 4 kinds of deceleration times. Each of
them is set by independent parameter. There are 2-fumndtiion input terminals which can

be set as acceleration/deceleration time terminal 1 and 2. They are pradratwhen
inverter is running. Changing their status, the acceleration/deceleration time can be changed
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immediately. See Table-5 for the programming mode of acceleration/deceleration time
terminal 1 and 2.
Table 75 Programmindode ofAccelerationDeceleratiorilime Terminals

Acceleration/Deceleratior] Acceleration/Deceleratior] Acceleration | Deceleration
Time Terminal 1 Time Terminal 2 Time/No. Time/No.
OFF OFF 1 FG09 1 F0G10
ON OFF 2 F315 2 F316
OFF ON 3 F317 3 F318
ON ON 4 F319 4 F320

As shown in Table -B, acceleration/decelerationtime refers to acceleration time 1 and
deceleration time 1 in regular operation mode without using acceleration/deceleration
terminal.

No. Function Range Unit [Default| Type
F3.21 Accelerqtlon/DeceIeratlo 0: S. 0
Time Unit 1: min

F3-21=0The unit of acceleration/deceleration time is second. The acceleration/deceleration
time can be set continuously in the range of 0.600.00 seconds.

F3-21=1The unit ofacceleration/deceleration time is minute. The acceleration/deceleration
time can be set continuously in the range of 0.600.00 minutes.

No. Function Range Unit |Default| Type
. 0.00 30.00
5 F ! 0,
F3-22 |DC Brake Proportion at Stz 3001 250,00 % | 100.00
F3-23 |DC Brake Time at Start  |0.00 30.00 S 0.00

Before inverter starts, the motor may run in low speed or reverse. If inverter starts
immediately at the moment, overcurrent may occur. In order to avoid such faults, please start
DC brake to stop motor before inverter starts, and then the inverter rseitiig frequency

as per setting direction.

F3-22 Different setting values can define different DC brake torques at start.

If F3-22080.00, the percentage base is the rated output voltage of inverter. While, the DC
brake controls the DC voltage generagdnotor windings.

If F3-22C80.01, the percentage base is the rated output current of inverter. While, the DC
brake controls the DC current generated by motor windings.

If F3-22C80.00, inverter will trip overcurrent fault in the process of DC brake.sBlea
reduce the value of F32 or set F22 30.00.

5

F3-23 Set the DC brake time at start. Inverter runs immediately when the time is up. If
F3-23=0.00, DC brake is disabled at start.
/E The DC brake process at start is as shown in Figdi@ 7

[ ® ] The function isapplicableto that one inverter drives multiotors.
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No. Function Range Unit | Default|Type
F3-24 |DC Brake Start Frequency at S|0.10 60.00/0.1 60.0 | Hz 2.00
. 0.00 30.00

= ! 0,

F3-25 |DC Brake Proportion at Stop 3001 250.00 % | 100.00
0~15kW 0.40

F3-26 |DC BrakeWaiting Time at Stop [0.10 30,00 2o 11KW | | 0.70
110~400

1.00

kW

F3-27 |DC Brake Time at Stop 0.00 30.00 S 0.00

F3-24 Set the frequency for starting DC brake in the process of-tarapp. Once the
output frequency is lowethan this frequency in the process of ratoystop, if DC brake
timel 0, then DC brake is enabled at stop.
F3-25 Different setting values can define different DC brake torques at stop.
If F3-25080.00, the percentage base is the rated output voltage of inverter. While, the DC
brake controls the DC voltage generated by motor windings.
If F3-25(80.01, the percentage base is the rated output current of inverter Model G.
While, the DC brake controlié DC current generated by motor windings.
F3-26 when DC brake command given by the terminal is active at stop or the output
frequency reaches the setting value of283in the process of rantp-stop. DC brake
enabled after the time set by-B8 is up.
F3-27 Set DC brake time at stop. If 2¥=0.00, the DC brake is disabled at stop.
If there is a DC brake signal of external terminal at stop, then the DC brake time at stop
takes the greater between the active time of the DC brake signal of externahketmin
stop and the setting time of £23.
The process of DC brake at stop is as shown in Figdrde 7

5

5

@ 1. For heavy load, regular deceleration cannot stop motor fully due to inert

motor could be stopped by prolonging the DC brake time or increasiny &
current at stop.

2. For potential energy load, DC brake current control mode cannot be applied du
rising time of current.
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Output Frequency(Hz)

A Output Frequency(Hz)
Time(S)
0 >
A Motor Speed
Time(S) DC Brake Start Frequency
0 ; >
DC Brake Waiting Time —»
—»it
Brake Voltage/Current 1
i

Brake Time
Sy T
0 >

Figure 710 DC Brake Process at Start

Timé S
1
tie

Figure 711 DC Brake Process at Stop

No. Function Range Unit |Default| Type
0: Run as per the lower limit
F3.28 Lower Limit Frequency frequency 0
Control 1: Run at zero speed after lower
limit frequency running time is ug
F3-29 |LOWer Limit Frequency , 45 60 0o S | 60.00
Running Time

F3-28=0If output frequency< lower limit frequency, the inverter will always run as per lower

limit frequency. The lower limit frequency is set by-E8.

F3-28=1 If output frequency<lower limit frequency, the inverter runs per lower limit
frequency first, and then runs at zero speed after the lower limit frequency running time

reaches the setting value of-B8. The function is applicable to proce
constant pressurgater supply, air compressor, and etc.
See Figure A2 for lower limit frequency control.

A Output Frequency(Hz) 4 output Frequency(Hz)

ss PID control like

Lower Limit Frequency Lower Limit
Frequency
Time(S)

|

Running Time of

F3-28=0

!
3
2
\Y)

-

Lower Limit Frequency

F3-28=1
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Frequency

Lower
Limit — — —\— —_ — —
Frequency

Terminal
Fucntion

Figure 712 Lower Limit Frequency Control

No. Function Range Unit [Default| Type

F3-30 |Open Loop Slip Compensatig0.00 200.00 % | 100.00[ a

0: No Copy

1: Upload Parameter (Frg
F3-31 |Parameter Copy Inverter to Keypad) 0
2:Download Parameter
(From Keypad to Inverter)

F3-31=0No copy.

F3-31=1Upload the parameters from the control panel of inverter to the EEPROM in keypad.
Upon the completion of uploading, 33=0 is set automatically.

F3-31=2 Download the parameters from the EEPROM in keypad to the control panel of
inverter. Upon the completn of downloading, F31=0 is set automatically.

The function may be applied to the setting parameter copy between d
[E inverters, and to save the initial parameters defined by user. When the par

are edited by mistake, the inverter cannot wookmally, please download t
arameter to resetuser parameters.

8.5F4 Group: General Parameters of PID

PID control is a closéoop control mode, which feedbacks the output signal of control
object in the system to PID controller, and then form one or sloseloops by regulating
the output of controller after PID calculation. PID control is to make the output value of
control object in the system identical to the setting target value.

Based on the error between system setting target and feedbackRiBnabntroller
computes the control variables with proportion, integration and differentiation. The
characteristics of each computing factor are as follows:

Proportion (P):

Proportional control is a simplest control mode. The output and input error siital
controller is in proportional relation. The stable errors of system output exist in proportional
control mode only.
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Integration (1):

In integration control mode, the output and input error signal integration of controller is in
direct ratio. It ca eliminate stable error and keep the system away from stable errors after
entering stable status, but sharp changes cannot be tracked.

Differentiation (D):

In differentiation control mode, the output and input error signal differentiation (i.e. the
change ratio of error) of controller is in direct ratio. It can forecast the trend of error change
with quick response, and improve the dynamic performance of system in the process of
regulation.

/EStable error refers to the difference between the expecipdit of system and theactual
output after system response is stable.

See Figure A3 for the function of three computing factors in PID control mode.

Error |

Output
Variables

Time

PID

Control
/ | Control

«—D Control
P Control

Figure 713 Function of PID Control
EM303B PID Control Logic
Control logicof internal process PID of EM303B is as shown in Figufel7Through PID
closeloop control, an inverse feedback control system is formed between EM303B and
control object.

F4-10 F4-08
- - Integration
PID Setting Display Setting Time S
Range Control
F4-05
PID
PD PID Regulator . Maimum & DG;)L:pul Output
g Y
Setting Setting Control Control
F4-11/F4-12
e [<]
]

F4-02
Figure 714 Internal Process PID Control Logic of EQEB
Process PID control can form speed PID cllosg control (taking speed as control object)
and torque PID closop control system (taking torque current as control object).
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SetF0-03=0andF0-26=2, i.e. the inverter can be set as speed process Riiibtmode.
The control object is the speed of motor.

No. Function Range Unit | Default | Type

0: Numeric PID Setting
1:VS
PID Regular Setting |2: IS
Mode 3: VF
4: IF
5: VP

F4-00

F4-01 |PID Numeric Setting |0.0~PIDMaximumScale \% 0.0 &

Setting ChannelOptions

F4-00=0Numeric PID setting. Input PID setting value by editigy01 parameters through
keypad.

F4-00=1Take input voltage of analog input terminal VS as PID setting value
F4-00=2Convert the input current of analog input terminal IS into wbkage, and then
take the voltage as PID setting value.

F4-00=3Take input voltage of analog input terminal VF as PID setting value.

F4-00=4 Convert the input current of analog input terminal IF into the voltage, and then
take the voltage as PID settinglwve.

F4-00=5Take VP input voltage set by keypad potentiometer as PID setting value.

PID Numeric Setting
The data of FD1 can be directly input by keypad as PID setting value.

No. Function Range Unit |Default| Type
0: VF
PID Feedback 1. IF
At Options 2:VS 0
3:1S

PID feedback signal is input by the analog input terminal. The feedback value can be
operated mathematically based on real needs.

F4-02=0VF input voltage is PID feedback.

F4-02=1IF input current is PID feedback.

F4-02=2VS input voltage is PID feedback.

F4-02=3IS input current is PID feedback.

No. Function Range Unit |Default| Type

F4-03 |PID Maximum Scale|0.1~6000.0 10.0 |a
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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

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

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

5

in positive setting.

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

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 |4
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 4

) ) 0.00~300.00 &
F4-08 |Integral Time GTi 0.00:No integration S 10.00 |a
F4-09 |Differential TimeGTd |0.00~100.00 mS |0.00 4

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 |06

F4-10 Integration function scaléVhen 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.

Output b Output Before
Before djustment
Adjustment - —
7 = After
After Adjustment
Adjustment
Time —
Time
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 |4
F4-12 |PID Lower Limit 0.00~100.00 % ]0.00 ]

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 [* Iq |E-Slip|E-Speeq* [Fs |F |Fo

FA.15 Refgrence 0 [0 |O 0 0 [0 |0 |O 111111114
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

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
Il nverter 6s Wor k|1: Changed
F4-19 |Parameter Setting Display 0~575 0 F

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 valuE0-07 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 &
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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No. Function Range Unit | Default | Type
F4-30 |PID Feedback Loss Detection Va|0.0~PID maximum scal 0.0
F4-31 [PID Feedback Loss Detection Tin0.0~6000.0 S 16000.0

F4-30 and F431 are for judging whether PID feedbackadst or not.

If PID feedback®ID feedback loss detection valt4-30(Because of AD sampling accuracy,
please do not set F3D=0.1 or 0.2), and lasting time®ID feedback loss detection time
(F4-31), inverter trips ESTRID feedback logsand will take the corrective action based on
selected troubleshooting.

8.6 F5 Group: General Parameters of Vector Control

No. Function Range Unit |Default| Type
| Speed Proportional Gal ' o 5
F5-00 ASR P1 0.00 100.00 % | 15.00| a
Speed Integral Time |0.00 30.00 5
F5-01 ASR_Til 0.00: No integration S | 050 4
Speed Differential Time ! 5
F5-02 ASR Td1 0.00 10.00 mS | 0.00 | a
> | Speed Proportional Gal ' o 4
F5-03 ASR P2 0.00 100.00 % | 12.00| a
Speed IntegralTime  |0.00 30.00 4
F5-04 ASR_Ti2 0.00: No integration S | 050 )4
F5-05 |SwitchingFrequency 0 [0.00 Switching Frequency 1 | Hz | 5.00
F5-06 |Switching Frequency 1|Switching Frequency 0 Fmax Hz | 10.00

In SVC1, inverter adjusts the speed dynar , pp

response of vector control through regulating sp | Paameters

proportional gain, speed integral tinend speed P2,Ti2,Td1
differential time of speed PID regulator. Tt
dynamic response of speed loop can be accelel
by increasing speed proportion gain, shorten
speed integration time or prolonging spe |
differentiation time. However, if speed proportior | Motor Speed
gain 5 too big, speed integral time is too little, Switching Freq, 0 Switching Freq, 1 >
speed differential time is too much, all of which w
result in big system overshoot so that oscillat
occurs.

User should adjustbove speed PID parameters according to the real load features. Usually,
on the premise of no system oscillation, proportional gain can be increased as much as
possible, and then adjust integral time and differential time to enable the system to have
quick response with small overshoot.

To ensure system quick dynamic response at both low speed and high speed, PID regulation
needs to be conducted at low speed and high speed respectively. If it is below switching

PLTi1,Tdl

Figure717
lllustration of PID parameters
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frequency 0, the parameters of speed PID d@ge Tl and Tdl, and above switching
frequency 1, the parameters of speed PID are P2, Ti2 and Td1l. If switching frequency
1(F5-06) switching frequency OR5-05), then the process is linear transition process from
switching frequency 0 to switching frequegnt, as shown in Figure-Z7.

2.When setting switching frequency, switching frequency @&Eswitching

’ @ 1. Be careful to edit the parameterd=8f00° F5-06.
I frequency 1F5-06).

Torque control (SVC1)

EM303B could conduct torque control in SVC1.

When EM303B runs ir8VC1 mode torque control function refers to the occasions when
the excitation current of motor is in current closedp, the actual motor speed can be
estimated in real time through the internal motor magnetic flux and the speedtiestim
function of inverter, thus motor torque current can be actively controlled. Furthermore, the
output torque of output motor can be controlled.

When EM303B runs ir8VC1, the maximum output frequency is limited by torque control
upper limit frequencyF5-14). When the setting torque of inverter is bigger than the load
torque, the output frequency rises. When the output frequency reaches the upper limit
frequency of torque control, inverter always runs as per upper limit frequency, and when
the settingorque of inverter is less than the load torque, the output frequency drops.

No. Function Range Unit | Default | Type
F5-07 [Torque Current Acceleration Timg0.000 30.000 S 0.040 | &
F5-08 [Torque Current Deceleration Tim¢0.000 30.000 S 0.040 | &

F5-07 Time taken for torque current to rise from 0 up to rated torque current.
F5-08 Time taken for torque current to drop from rated torque current down to O.

No. Function Range Unit | Default| Type
F5-09 [Power Torque Current Limit |80.00 250.00 % | 165.00] &
F5-10 (Brake Torque Current Limit  |80.00 250.00 % |165.00] &
F5-09 and F510 are for setting the current
limit condition. If the output current of AOutput Torque
inverter the setting values oF5-09 and o Positive Torque
F5-10, current limit is enabled, thus the
output current can be controlled within BrakeStatus | Power-driven Status
current limit Motor Speed
/E The parameters refer to the ratio of the Reverse Forward
output current (at current limit) to the Power-driven Status | SRS EEES kIS
rated output current of inverter.
/A Customercan setthe current limit based B B
Negative Torque

on actual needs to protect motor or meet
the working requirements.

F5-09 and F510 limit the torque limiting Figure 718
Current Limit of Power /Braking Torque

117



User Manual
EM303B General Purpose Inverter

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
4: VF 0
5. 1F

6: Not used

7 K1*VP+K2*(K3*VS+K4*S+

K5*VF+K6*IF -K8*5V)

Regular Torque

A Setting

Primary Numeric

R Torque Current

0.00 Maximum torque % | 0.00 | &

0: PositiveTorque

F5-13 | Torque Direction 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 oflteque

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
3: VF*Upper Limit Frequency
4: IF*Upper Limit Frequency

Upper Limit Frequenc|

sl Limiting of Torque
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In torque control mode, the inverter controls the torque current of motor, so the motor speed
is beyond control. If the input torque command does not match the load, the motor may
accelerate or accelerate in opposite direction continudesiy4 is to limit the motor speed
threshold in torque control mode. When the motor reaches the speed threshold, torque
current is determined by the load torque, but beyond control of the touguemtcsetting

value, i.e. the speed will not rise and remain the threshold. If motor speed drops, the torque
current will be controlled by setting valagain

F5-14=0Definedby upper limit frequency (FQ7).

F5-14=1Defined by VS upper limit frequency.

F5-14=2Defined by IS*upper limit frequency.

F5-14=3Defined by VEupper limit frequency.

F5-14=4Defined by IFupper limit frequency.

=

6] The analog signal here means gain.
Gain value= Voltage/10*100% or current/20* 100%.

\

No. Function Range Unit | Default | Type
F5-15 | Static friction compensation coefficiel 0.00 150.00 % 0 4
F5-17 | Static friction acting cubff frequency | 0.00 50.00 Hz | 2.00

In torque mode, the system witdrgeinertia or static friction coefficient generally requires
sufficient torque to get a start. The torque compensation against static friction can be
acquired by F8L5 and F517 together.

Static friction coefficient refers to the additional torque value anmral torque setting.
Starting torque can be regulated by this code.

After estimated frequency reaches at static friction actingffudtequency, static friction
compensation is out of effect, and the motor runs as per normal torque setting.

No. Function Range Unit | Default | Type
Gain of VVF Excitation Current . 5
F5-20 Regulation 0" 60000 0 a

Integral Time of VVF Excitation

Current Regulation 0.00 600.00 mS 0.00 a

F5-21

F5-20 and F&21 are the parameters of vector control excitation curegulator, and will
affect system performance and stability directly. User does not need to change the defaults on
general conditions.

No. Function Range Unit | Default | Type
-, . 0: Positive/Negative Torque
F5-22 zcc))ilttxcle/Negatlve Torqug Permitted 0
1: Negative Torque Prohibite
F5.23 Posmve/Negatlve Torqueo_00 600.00 S 0.00
Deadband Time
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F5-22=1Negative torque prohibited.

F5-13 and F523 will be blocked. A output Torque

F5-22=0Negative torque permitted.

F5-13 defines the torque output direction

F5-23is for setting the transit time at zerc Time.
output torque for the inverter in the proce : ,'\

of switching positive and negative torque bt

See Figure 719. E‘?ﬁmaﬁea a

The torque direction refers to the settil )

direction of torque current, but not t Figure 719

rotational direction of mtor. Deadband of Positive/Negative Torque

2.If positive/negative torque switching is applied in torque program ope|

@ 1.The default forward direction of motor is the positive torque direction.
mode, it cannot be switched by terminals.

No. Function Range Unit | Default | Type

F5-24 |Current Loop Gain ACR_P 0.00 10.00 % 0.40 a

F5-25 |Current Loop Integration ACR_Ti |0.00 300.00 mS | 1000 | &

F5-24 and F525 are PID regulator parameters of torque current, and will affect system
performance and stability directly. User does not need to change the defaults on general
conditions.

No. Function Range Unit | Default| Type
0: Brake
F5-27 Erc’e”t:;'mc’de aLzero 1 Normal 2
quency 2. No output

F5-27is for the control mode of inverter output frequency near zero frequency.
F5-27=0Brake current at zero frequency can be set b E7and it will make motor not be
driven bythe load when the output frequency of inverter is zero frequency.
F5-27=1Normal output control.

F5-27=2There is no output near zero frequency. Motor can rotate freely.

No. Function Range Unit [Default| Type
F5-26 |S105€dloop Slip 5 45 500,00 % |100.00| &
Compensation Gain
0 9kw 100.00
9" 30kw 150.00
o . 100.00 30" 55kwW 200.00|
= 0,
F5-29 |Excitation Gain Kd 600.00 55 75KW % 300.00 a
75 110kwW 400.00
110 400kwW 500.00
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Setun Time of 0 9kW 0.10
F5-30 Eicﬁgﬁo'?g;’m 0.00 10.00 |9° 55kW s | 0.15
55 400kW 0.20

Preexcitationis for motor magnetic field setp. The default can meet the neddser does
not need to change the defaults on general conditions.

No. Function Range Unit | Default| Type

F5-31 |Maximum Torque 5000 250.00 % [ 100.00

F5-31 Tmax indicates the maximum setting torque permitted by inverter. Range of Tmax:
50.00% 250.00%.

8.7 CO Group: Parameters of Monitoring Function

When EM303B is running, operation parameters can be acquired by checking monitoring
parameters in Group CO. All monitoring parameters are read only.

When inverter is running;4-20 defineshe default of displayed monitoring parameter.

The display ofmotor rotating direction can be set when monitoring frequency.

No. Function Range Unit
C0-00 .
Co-01 Output Frequency Present output frequency of inverter] Hz

C0-02 |nput Frequency

C0.03| Torque Upper Limit Frequency Present setting frequency of inverte Hz

C0-04

C0-05 Synchronous Frequency Actual output frequency of inverter Hz

C0-06|Not Used

CO0-07|Not Used

C0-08 Motor running frequency estimated

Estimated Feedback Frequen Hz

C0-09 inverter

C0-10 . . . . .

Co-11 Estimated Slip Frequency Slip frequency estimated by inverter]  Hz

C0-12| Output Current Percentage |Output current percentage of inverte %

C0-13|Effective Output Current Valug Effective output current of inverter A

C0-14| Output Voltage Percentage |Output voltage percentagé inverter %
No. Function Range Unit

C0-15| Effective Output Voltage Valug Effective output voltage of inverter \

C0-16| DC Bus \oltage DC bus voltage of inverter \

CO0-17| Output torque percentage Motor output torque %

CO0-18| Not Used

C0-19| ProgramOperation Section |Present section of program operatio] SECT

In program operation, the unit of
running time at present operation S/min
section is up to

Running Time of Present Sec

€0-20] ¢ Program Operation
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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’arlieus:nt torque current input setting %
C0-25| Torque Current Feedback Ig |Present output torque currerglue %
X7 [X6 |X5 [X4 |X3 [X2 [X1
. o [0 |o (o |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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Speed Program Operation Mode Selection

F6-00 ones place=0Monocycle

Inverter will stop after running as per the time and operation of 7 preset speeds.

F6-00 ones place=Run as per PresetSpeed 7 after monocycle

Inverter will run as per the preset speed 7 after running as per the time and operation of 7
preset speeds.

F6-00 ones place=Rimited times of continuous cycle

Inverter will run as per the preset speed 1 after running as peémiheand operation of 7

preset speeds, and will stop after the cycling operation reached setting tiriésséi&he

speed cycling times.

F6-00 ones place=&ontinuous cycle

After running as per the time and operation of 7 preset speeds, inverter val per the

preset speed 1. Unless the inverter gets the stop command, it will run from preset speed 1 tc
preset speed 7 circularly.

Remarks: The preset speeds stated here are corresponding to the preset frequencies in FZ
Group.

Options of restart after operation paused

F6-00 thousands place=@ptions of restart after operation paused

In the process of program operation, if the external pause input is enabled, power fails or fault
occurs, inverter will reenter operation status and run as per the psesetd at pause.

F6-00 thousands place=Restart from Preset Speed 1

In the process of program operation, if the external pause input is enabled, power fails or fault
occurs, inverter will reenter operation status and run as per the preset speed 1.

Program operation time unit

F6-00 ten thousands place=0
Program operation time unecond
F6-00 ten thousands place =1
Program operation time uniinute

8.8.2Set the Acc./Dec. Time/Mode/Saving Options at Powéiailure for Each Section

No. Function Range Unit | Default| Type

F6-01 Preset _Prograrr_l Ones placg: o _ 100
Operation Section 1Motor running direction options
Preset Program 0: Forward

F6-02 OperationSection2 |1: Reverse 100

F6-03 Preset Program Tens place: Options of acceleratio 100
OperationSection3 |/deceleration time

F6.04 Preset Program 0: Acceleration / Deceleration time| 100
OperationSection4 |1: Acceleration / Deceleration timej

=50 Preset Program 2: Acceleration / Deceleration time| 100

> |OperationSections |3: Acceleration / Deceleration timej
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Preset Program Hundreds place: Saving options at

F6-06 . - ; . . 100
OperationSection6 |power failure in program operation
Preset Program 0: Not Saved

Fe-07 OperationSection7 |1: Saved 100

In program operation, the direction aactceleration/deceleration tinoé each preset section
can be set separately. The following description is takef1ffBreset Program Operation
Section ) as an example. The setting method of the other sectionsdartie

Options of motor running directions

F6-01 ones place=0Forward

Motor forwards as pepositivetorque output by inverter.

F6-01 ones place=1 Reverse

Motor reverses as per negative torque output by inverter.
If FO-24 is set as reverse prohibited, reseeis disabled in program operation.Meanwhile,
if setting F601 ones place=1, or the setting command of riutiction terminal is
reverse, inverter will run at 0 Hz or zero torque.
In closedloop PID program operation mode, reverse is disabled. If flsemereverse
command, inverter will run at OHz.

Options of acceleration /deceleration time

F6-01 tens place=Bet as acc./dec.time 1.0 sets acc. time 1, and-#0 sets dec.time 1.

F6-01 tens place=X5et as acc./dec.time 2.#3 sets acc. time 2, afk®-16 sets dec.time 2.

F6-01 tens place=Xet as acc./dec.time 3.3 sets acc. time 3, and-#8 sets dec.time 3.

F6-01 tens place=Fet as acc./dec.time 4.3 sets acc. time 4, and-28 sets dec.time 4.
See 7.1 description of acceleration/decelenafor the setting method of acc./dec.time.
The unit acc. /dec. time is determined byZ43 and not relative to program operation
time unit.

2. If inverter runs td.OHz in preset program operation section 1 and the sett
Section 2 is to reverse to 10Hz, upon the completion of Section 1 operation,
will decelerate to OHz as per the setting deceleration time of Section 2, and then reVv
accelerated 10Hz as per the setting acceleration time of Section 2.
3. Upon the completion of Section 7operation, inverter will decelerate to OHz
deceleration time set in Section 7.

@ 1. Definition of acc/dec.is relative to OHz, and not relative to the running direq

Saving options at power failure in program operation

F6-01 hundreds place=(Not Saved

In the process of program operation, if there is a pdaitrre or a fault of undervoltage,
inverter will reenter running status and runs from the Section 1. Cycle times will restart, and
the time of previous operationai®mns will be cleared.

F6-01 hundreds place=1Saved

In the process of program operation, if there is a power failure or a fault of undervoltage,
inverter will save running time, operation section and cycle times, aadtee operation
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status and runs a®r the program operation status at power failure.

When selectingsaving mode at power failure in program operatiplease sé
F6-01 hundreds place only, and do not set the hundreds place<0afF&-07.

8.8.3Setting the Operation Time of Each OperatiorSection

No. Function Range Unit | Default | Type
F6-08 [Operation Time T1 0.0 6000.0 S/min [30.0 4
F6-09 [Operation Time T2 0.0 6000.0 S/min [30.0 &
F6-10 [Operation Time T3 0.0 6000.0 S/min [30.0 &
F6-11 |[Operation Time T4 0.0 6000.0 S/min [30.0 &
F6-12 [Operation Time T5 0.0 6000.0 S/min [30.0 &
F6-13 [Operation Time T6 0.0 6000.0 S/min [30.0 &
F6-14 |[Operation Time T7 0.00 6000.0 S/min [30.0 &

F6-08~F614 are used to define tloperation time of each operation section which can be
setwithin 0.0~6000.0 seconds/minutes.

When the operation time is 0 second, the time will be skipped in program operation.
Remarks:

Operation Time T=Acceleration/Deceleration time+ Steady operation time of present
section. Here acceleration/deceleratianetirefers to the time for the speed adjusted
when the operation started or at the end of last section.

See7.81 for the time unit which is defined by the ten thousands place-6DF6

5

5

8.8.4Skip Frequency-To Avoid Mechanical Resonation

No. Function Range Unit | Default | Type

F6-16 [Skip Frequency Point 10.00 600.00/0.0 6000.0 Hz 600.00 a

. 0.00 20.00/0.0 20.0
F6-17 [Skip Frequency Range 0.00/0.0:Disabled Hz ]0.00

F6-18 |Skip Frequency Point 2F6-16° 600.00/F616° 6000.JHz  [600.00

F6-19 [Skip Frequency Range 8(())8/02(?%%28%500 Hz ]0.00

x| e o] oo

F6-20 |Skip Frequency Point 3F6-18 600.00/F618 6000.JHz  [600.00

. 0.00 20.00/0.0 20.0 4
F6-21 [Skip Frequency Range 0.00/0.0: Disabled Hz (0.00 a

Setting jump frequency is for avoiding mechanigonation. It is prohibited for inverter
running at constarspeed in skip frequency range. Inverter will run smoothly if there is no
skip in acceleration or deceleration.

F6-16, F618, F620are for setting 3 frequency skip points. Please set thetGii:1z

setting 3 frequency sk

If skip point is set as 0.00, and then skip frequency is disabletl7,F8-19 and F211

are for setting the skip frequency range of each skip point.
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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

shown in Figure 20.

Skip

Skip Frequency
Command

F6-20

Skip Frequenc

F6-21

Skip Frequencl e m e fp e = P e .

) Skip Frequency Rang
F6-19
/ Frequency Rising
----:> Skip Frequency Range
F6-17

Output Frequency

Figure 720 Skip Frequency

8.8.5Wobbulation

Frequency Dropping /’_/ N
AR ip Frequency
> Range3

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 o pravio.0 Fmax Hz | 0.00 | &
Wobbulation
F6-26 |- reset Wobbulation 1 55 560,00 s | 1500 | 4
Time
. Upper Limit FrequencyLower Limit Frequency of 5
F6-27 of Wobbulation Wobbulatiorn 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 5.00
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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 g4 g S/min| 5.00 | 4
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 wobbulatior2B)6and 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 28).

Options of Wobbulation Input Modes

F6-24 Tens place=0After STARTcommand, inverter will run from preset frequency of
wobbulation (F€25) to the midpoint of wobbulation (Upper Limit Frequency of
Wobbulation- Lower Limit Frequency of Wobbulation)/2), and then start wobbulation
operation.

F6-24 Tens place=1After STARTcommand, 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 ésleé 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 loweitlfrequency 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
Wobbulation Operation Wobbulation Operation

Upper Limit Frequency

of Wobbulation

Jump Frequency of Wobbulation \

Mid-frequency
Lof wobouaion

LowerLimitFrequency /| \ f——=———=

of Wobbulation / \ Jump Frequency of Wobbulation \I/

1
Preset Frequency

| of Wobbulation

Timel(t)
System | Dropping >
Acc. 1 I Timeof 1 Rising Time of Wobbulation
Time Wobbulation
RUN
Figure 721
Wobbulation operation starts when operation frequency reachefteqgigency
A Wobbulation Operation Wobbulation Operation
Upper Limit frequency
of Wobbulation
it Freeey o | s Frequery of Wobidaion / \

Wobbulation

Lower Limit frequency
of Wobbulation

Preset frequency of
Lviobuion

Time(t)

T
| Acc |
1 Time |

| Dropping | Rising Time of

Timeof
Wobbulaion Wobbulation

RUN

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 PréAlarm |1: Detect at constant speed
Control Tens place: invertestatusafter
pre-alarming

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

F7-00 00

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 scalend 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 set0§.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

F7-02 [Overload Prealarm Detection Scale|0.00 600.00 % 200.00

F7-03 |Overload Prealarm Stop Delay Timg0.00 600.00 S 5.00

F7-01 Overload pre-alarm detection time

It defines that inverter will output overload pakarm 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-63.

See Figure 23 overload pralarm control logic diagram for the description of parameters
stated above.
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QOutput Current
A
[ Overload
Y _ [ __ _Detection Scale
| |
| | |
| | |
-,
|Overload Detection | |
| Time | |
Overload | T Time
Detection Start | [
A | |
| |
Enabled |
| Time
Inverter Status | Delay Stop | |
‘ Time
Run | | Stopping |
Process
| |
I ! I
[ ' U sep
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%
F7.04 Ana_log ADT 1:1S 0.00 100.00% 2
Options 2:VF 0.00 100.00%
3:IF0.00 100.00%
F7-05 [Analog ADT1 |0.00 100.00 % 20.00 | &
F7.06 Analog A_DTl 0.00 1OQ.00 o _ % 500 A
Hysteresis (Monotonic decreasing is active
F7-07 [Analog ADT2 |0.00 100.00 % 50.00 | &
F7.08 Analog A_DT2 0.00 100._00 o _ % 500 A
Hysteresis (Monotonic decreasing is active
F7-09 [Analog ADT3 |0.00 100.00 % 80.00 | &
F7-10 Analog A_DTS 0.00 1OQ.OO o _ % 5.00 A
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 ____________

Hysteresis

2 FgEp— S

|
|
|
|
|
|
T
| Time(s)
|

ADT1

Disabled Enabled Disabled

0 Time(s)
Figure 724 ADT Function
F7-07 F7-10 Setting method afnalog ADT2 and analog ADT3 parameters is the same as
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 % | 100.00| &
F7-13 [Jog MOOutput Gain 0.00 300.00 % 95.00 | 4
F7-14 |Jog M1 Output Lower Limit 0.00 100.00 % 0.00 &
F7-15 |Jog M1 Output Upper Limit 0.00 100.00 % | 100.00| &
F7-16 [Jog M1 Output Gain 0.00 300.00 % 95.00 | &

In jog running mode, MO/M1 output can be switched as diffenesdnings 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 4
F7-21 [Lower Limit CarrierFrequency{1.000 F7-22 kHz | 2.000| &

0~9kW:1.000~16.000
9kW~37kW:1.000~8.000
F7-22 |Upper Limit Carrier Frequenc|37kW~110kW:1.000~4.00| kHz | 6.000 | &
110kW~400kW:
1.000~3.000
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Carrier frequency is set by FL. See 7.1 for the description of carrier frequency.

Carrier frequency careduce the electromagnetic noise of motor on premise of not increasing
the electric loss of inverter. There are 2 automatic PMW modes fosdfMds inverters
which can be selected based on the motor power and mechanic devices.

Upgrading Running Performance
8.9.50pen Loop Slip Compensation

No. Function Range Unit |Default |Type

F3-30 [Open Loop Slip Compensatior]0.00 200.00 % | 100.00 | a

The speed of motor rotor decreases as load increases. In order to ensure that the speed of rot
is close to synchronous speed, motor could start slip frequency when motor is on rated load.
When the speed of motor is lower than the objective value, irctbassetting value of
F3-30.

F3-30=0 Slip compensation is disabled.

No. Function Range Unit |Default |Type

F7-24 |[Slip Filter Time 0.01° 20.00 S 1.00 a

F7-24 sets the filter time of slip signal if slip compensation is enabled. If the filter time is too
little, it will result in system running unstably, and if the filter time is too much, it will cause
compensation responding slowly.

8.9.6Stator Voltagedrop Compensation Gain

No. Function Range Unit | Default | Type

F7-25 |[Stator Voltagedrop Compensation G{0.00 200.00 (% 100.00 a

F7-25 is for compensating the voltagedrop generated by stator resistance and cable.

8.9.7Deadband Compensation Gain

No. Function Range Unit | Default | Type

F7-26 Deadband Compensation Gain |0.00 200.00 % 100.00 a

Users do not need to edi7-26 on general conditions.

8.9.8Limit Control

No. Function Range Unit | Default | Type

MIN Effective Output 1y 65 Fmax/0.0 Fmax  |Hz ~ |0.00

F7-29
Frequency

F7-30 |MIN Acceleration/ 0.05 30.00 S/min |0.05
Deceleration Time

F7-29 If the setting frequency of inverter< minimum effective output frequency, inverter
does not output.

F7-30 If acceleration/deceleration time <the setting value of367system will take the
setting value of B0 as the minimum acceleration/deceleratioretautomatically.
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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 -8fLRg 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

Voltage /Curren|1: 2~10V

Input Options |Hundredsplace: IS current optiong
0: 4~20mA

1: 0~20mA

Thousands place: IF current optig
0: 4~20mA

1: 0~20mA

F8-00 0000

Ones place: VS voltage options

F8-00 ones place®, the linear range of terminal VS voltage infit: 10V=0" 100%.

Figure 725.

F8-00 onesplace=l, the linear range of terminal VS voltage inp2t: 10V=0" 100%.

Figure 726.
Tens place: VF voltage options

F8-00 tens place$, the linear range of terminal VF voltage inpdt: 10V=0" 100%.

Figure 725.

F8-00 tens placed, the linear range of terminal VF voltage in@it: 10V=0" 100%.

Figure 726.
Hundreds place: IS current options

See

See

See

See

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 inpQit: 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=l, the linear range of terminal IS voltage inpQt: 20mA=0

100%. See Figure-78.
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Setting Freguency Setting Frequency Hz
HZ"
100,009 | Maimum Frequency 100,009 | Maimum Frequency
75.00% 75.00%
50.00% 50.00%
25.00% 25.00%
VSIVF
VSIVF
vV 25V |5V 75V 10V v Vv 6V |8V oy
0 50% 100.00%

0.00% 25.00% 50.00%  75.00% 100.00%

Figure 725 Analog Voltage Input’0 10V  |Figure 726 Analog Voltage Input2 10V

Setting Frequency’ HZ™ Smi‘:gFrequency HZ
100.00% Maximum Frequency 100.00% Maximum Frequency
75.00% 75.00%
50.00%
50.00%
25.00%
25.00%
IS/IF
ISIF OmA _I5mA 10mA  115mA 20mA
ama, 8mA 112mA | 16mA }120mA 0 2500% 5000% 7500% 100.00%
0 50.00% 100.00%

Figure 727Analog Current Input'4 20mA [Figure 728 Analog Current Input’0 20mA

8.10.2Filtering Analog Signal

No. Function Range Unit | Default | Type
F8-03 [VPFilter 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
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Tens place:VF voltage bias options

0: Input / output bias 0

1: Input /output bias 1

2: Input / output bias 2

Hundreds place: IS current bias option
0: Input / output bias 0

1: Input / output bias 1

2: Input / output bias 2

Thousands place: IF current bias optio

0: Input / output bias 0
1: Input / output bias 1
2: Input /output bias 2
. 0: Input / output bias 0
F8-02 vpP Blas 1: Input / output bias 1 2
Options

2: Input / output bias 2

On special occasions, user can set a bias curve of asigha

Ones place: VS voltage bias options
F8-01 ones place=0/1/2orresponding to input / output bi@AL/2

Tens place: VF voltage bias options
F8-01 tens place=0/1/2orresponding to input / output big&l/2

Hundreds place: IS current bias options

F8-01 hundreds place=0/1/2Zorresponding to input / output bi@AL/2
Thousands place: IF current bias options

F8-01 thousands place=0/1/2orresponding to input / output bi@AL/2

VP Bias Options
F8-02 ones place=0/1/2orresponding to input / output bi@AL/2

8.10.4Setting Bias Curve of Analog Setting Signal

No. Function Range Unit [Default |Type
F8-08 Output Biasd_0 [0.00~100.00 % 0.00 &
F8-09 Output Biasd_1 [0.00~100.00 % 25.00 &
F8-10 Output Bias®d_2 [0.00~100.00 % 75.00 &
F8-11 Output Bias®d_3 [0.00~100.00100.00=Fmax % 100.00 &
F8-12 Input BiasO_0 [0.00~Input BiasO_1 % 0.00 &
F8-13 Input BiasO_1 [Input BiasO_O~Input Bias0_2 (% 25.00 ]
F8-14 Input BiasO_2 [Input BiasO_1~Input BiasO_3 (% 75.00 ]
F8-15 Input BiasO_3 [Input BiasO_2~100.00 % 100.00 &

F8-08 F8-15 set input/output bias 0.

F8-08, F809, F810, and F811 set the output bias of 4 points of user defined bias curve.
They can be set continuously in the range of 0.0260.0%.

F8-12, F813, F814, and F815 set the analog inputs of 4 points of user defined bias curve.
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The analog inpt can be set continuously in the full scale input range of Q@.0% as
Oinput can be set continuously in

For instance:

1. See Table-b for setting parameter

Table 76
No. Setting Value No. Setting Value
F8-08 0.00% F812 0.00%
F8-09 30.00% F8-13 25.00%
F8-10 65.00% F8-14 75.00%
F8-11 100.00% F8-15 100.00%
If analog input is VS/VF (0 10V) or IS/IF (O 20mA), see Figure -29(a) for the
input/output bias.
If analog input is VS/VF (2 10V) or IS/IF (4 20mA), see Figurer-29(b) for the
input/output bias.
2. See Table-7 for setting parameter
Table 77
No. Setting Value No. Setting Value
F8-08 100.00% F8-12 0.00%
F8-09 70.00% F8-13 40.00%
F8-10 40.00% F8-14 75.00%
F8-11 0.00% F8-15 100.00%

If analog input is VS/VF (0 10V) or IS/IF (O 20mA), see

input/output bias.

Figure -29(C) for the

If analog input is VS/VF (2 10V) or IS/IF (4 20mA), see Figure -29(d) for the

input/output bias.

Satting Frequency Hz

o1 Fuax

100%

F8-10

65%

F8-09
30

F8-08
0.00% 2.5V

7.5V

Analog Setting

10V,

0.00% 25%
F8-12  F8-13

75% 100%

F8-14

@)

F8-15

Setting Frequency Hz

Fe-11 FMAX

100%

F8-10

65%

F8-09
30%

F8-08 2V, a

8v 10v | Andog Setting

0.00%
0.00% 25%
F8-12 F813

7% 100%
F8-14 F815

(b)
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oy Andlog Setting

Setting Frequency Hz Setting Frequency Hz
Fg-08 [FMAX Fg08 [FMAX
100% 100%
F8-09 F8-09
70% 0%
F8-10 F8-10
40% 40%
F8-11 Anaog Setting F8-11
0.00% a 75V oV 0.00% v 5.2V 8V
0.00% 40% 75%  100% 0.00% 40% 75%  100%
F8-12 F8-13 F8-14 F8-15 F8-12 F8-13 F8-14 F8-15
©) ©)

inp

inp

ut/output 0.

ut/output 0.

Figure#29 Input/Output Bias

8.11F9 Group: Speed Setting Options

Data Input
8.11.1Parameter Editing Mode

F816 F823 set input/output bias 1, the setting method is the same as that of setting

F824 F831 set input/output bias 2, the setting method is the same as that of setting

No. Function Range Unit |Default |Type
F9.01 Parameter Editin|0:Editable through keypad and RS4 0
Mode 1:Editable through keypad

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
(PressE&) 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 Used

1000

F9-07

UP/DOWN

Frequency Rat¢

0.00 100.00/0.0 100.0

Hz/S

1.00
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F9-02 ones place0 After numeric reference input changed, it can only be saved by pressing
F9-02 mes place1 After the setting value of primacy numeric frequency-(F) changed,

it will be saved automaticalyithoutpressng .

F9-02 thousandsplace=0 Edit the numeric reference input slowly at first, and then fast later
based on the effective lasting time of terminal UP/DOWN.

F9-02 thousandsplace=1 Edit the numeric reference input as per the setiiRPOWN rate

set by F907 based on the effective lasting time of terminal UP/DOWN, it will be calculated
by second, and only rounagph no rounebff.

F9-07 UP/DOWN frequency rate: Set the acceleration/deceleration rate of terminal
UP/DOWN frequency.

Remarks:

UP/DOWN function is only applied in stepping mode.
UP/DOWN frequency rate of keypad is a fixed rate. It is only feDFO

Speed Setting
8.11.3Speed Setting Mode

No. Function Range Unit | Default | Type

Ones place:

Integrated speeidput mode

0: Primary speed setting mode
1: Auxiliary speed setting mode
2:Primary speed setting + auxiliary
speed setting
Tens place:
Speed setting mode under jog cor
0: Jog numeric speed setting mod 000
1: Jog numeric speed setting mod
primary sped setting mode

2: Jog numeric speed setting mod
auxiliary speed setting mode
Hundreds place: Relation betweel
auxiliary speed and primary speeq
0: Primary speed + auxiliary spee
1: Primary speedauxiliary speed

Speed Setting

Fo-
S Mode

F9-03 ones place is foselecting htegrated speed input mode.

F9-03 ones place =0he ntegrated speeid only set by gmary speed setting mogdand
auxiliary speed settingnodeis disabled

F9-03 ones place =The ntegrated speeid only set by axiliary speedsetting modeand
primaryspeedsettingmodeis disabled

F9-03 ones place =3elect htegrated speed input modtheauxiliary speedetting (Please
pay attention to that the value is positive or negativejimaryspeedsetting
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If auxiliary speed+ primary speed- the upper limit frequengynverter will output as per
the upper limit frequency.
F9-03 ones place =1/2 can be switched to the status -@f3R@ns place =0 through
multi-function terminal.
F9-03 tens place is fospeed setting mode when jog control mode enabled.
F9-03 tens place=0f jog command is enabled, speed setting valuetF@og numeric
frequency.
F9-03 tens place=1lf jog command is enabled, speed setting valuetF@og numeric
frequency+ Primary speed setting.
F9-03 tens place=2f jog command is enabled, speed setting valuesdA0Jog numeric
frequency+ auxiliary speed setting (Please pay attention to that the value is positive or
negative)
F9-03 tens place=1/2can be switched to the status -@3H8undreds place =0 through
multi-function teminal.
F9-03 hundreds place is for selecting theelation between auxiliary speed and primary
speed.
F9-03 hundreds place=@Primary speed + auxiliary speed
F9-03 hundreds place# Primary speed auxiliary speed

() 1. Please confirm the integrated speed settirogle first, and then confirm t
primary speed setting mode and the setting method in jog control mode.

2. Primary speed setting + auxiliary speed setting can be considered as co

those 2 signals into 0~10V voltage signal, and then take the sumnofathéhe integrats
speed setting. If the surh0V, it will be considered as 10V.
3. Numeric setting + analog setting can be considered as converting the analog se
the corresponding setting frequency, and then add numeric setting frequency. Rietss
if the sum is greater than the upper limit frequency, inverter will output as per the upp
frequency.

5

8.11.4Spedal Speed Setting Mode

No. Function Range Unit | Default | Type
: Program Operation
: WobbulationMode

: Stepping Mode 0

: Stepping Mode 1

: Stepping Mode 2

: Stepping Mode 3

: Stepping Mode 4

: Stepping Modé

Special Spee

F9-04 Setting Mode

~No o WNEO

F9-04=0Program Operation
If FO-26 is selectedsspecial speed setting mode, inverter will run in program setting mode.
See 7.8or program running setting.
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F9-04=1Wobbulation Mode

If FO-26 is selectedsspecial speed setting mode, inverter will run in wobbulation mode. See
7.8 for wobbulation running mode.

F9-04=2Stepping Mode 0

The starting frequency is F@7 primary numericfrequency setting. When terminal
UP/DOWN is on, the starting frequency will rise/drop as per the present effective
acceleration/deceleration time. When terminal UP/DOWN is off, the starting frequency will
remain present output frequency unchanigedtoppng state, the setting frequency is
changed as FO7.

F9-04=3Stepping Mode 1

Starting frequency is OHAVhen terminal UP/DOWN is on, the starting frequency will
rise/drop as per the present effective acceleration/deceleration time. When terminal
UP/DOWN is off, the starting frequency will remain present output frequency unchanged.
F9-04=4Stepping Mode 2

Starting frequency i§0-07 primary numeric frequency setting. When terminal UP/DOWN is
on, the starting frequency will rise/drop as perPUP/DOWN frequency rate. When
terminal UP/DOWN is off, the starting frequency will remain present output frequency
unchangedn stopping state, the setting frequency is changed @¥F0

F9-04=5Stepping Mode 3

Starting frequency is OHAVhen terminal UP/DOWN is on, the starting frequency will
rise/drop as per FO7 UP/DOWN frequency rate. When terminal UP/DOWN is tfg
starting frequency will remain present output frequency unchanged.

F9-04=6 Stepping Mode 4

Starting frequency iB0-07 primary numeric frequency setting. When terminal UP/DOWN is
on, the starting frequency will rise/drop as per(PUP/DOWN frequencyate. When
terminal UP/DOWN is off, the setting frequency will reset asOFOprimary numeric
frequency setting.

F9-04=7 Stepping Mode 5

The starting frequency is primary numeric frequency setting @ 0vhen UP/DOWN
terminal is ON, the starting frequenrises/falls as per UP/DOWN frequency ratio of(-9

when UP/DOWN terminal is off, the setting frequency follows the real time output frequency
without change.

1. Termind UP/DOWN is set by mukfunction terminal program. For instancse
set F203=13, and FD4=14, the X4 is terminal UP, and X5 is terminal DOWN
2. Present effective acceleration/deceleration time can be defined by the S
acceleration/deceleratidime terminals set by FQ0" F2-06. If acceleration/decelerati

time terminals are OFF, the present effective acceleration/deceleration time will be
by F9-05 and Fe10.
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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*1S

1 K3*VS+K5*VF

: K4*IS+K6*IF

- MAX{K3*VS,K5*VF}

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

Auxiliary Speed

F9-05 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 termiri&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 betweenS3&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 4

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
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 €739t 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

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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8.11.70utput Frequency Range

No. Function Range Unit | Default | Type
F9-11 [Frequency Reach Signal F40.00 50.00/0.0 50.0 |Hz 2.50

1 Output

Frequency(Hz)
If multi-function output or relay : i
output=1(Frequency Reach Range FAR), ¢ i 3
ifr the output frequency of inverteinput fPAR
setting frequency <the setting value o Ovz Time(>S)
F9-11, the corresponding output termin /
will be on. See Figure-30 for details. N N

o -
Time(S)

Figure 730 Frequency Reach Range FAR

8.11.80utput Frequency Detection Range FDT

No. Function Range Unit | Default | Type
F9-12 |FDT1 Increasinghreshold |0.00 Fmax /0.0 Fmax |Hz [30.00
F9-13 |FDT1 Decreasing Threshol0.00 Fmax /0.0 Fmax |Hz [30.00
F9-14 |FDT2 Increasing Thresholq0.00 Fmax /0.0 Fmax |Hz [30.00
F9-15 |FDT2 Decreasing Threshol0.00 Fmax /0.0 Fmax |Hz [30.00
If multi-functionoutput or relay output=2(Output Frequency Detection Range FDT1), and if
the output frequency of inverter rises to the setting val&dfl increasing threshold
(F9-12), the corresponding terminal will be dhthe output frequency of inverter drops and
the output frequency< the setting valud=@fT1 decreasing threshold (F23), the
corresponding terminal will be off. See Figur@¥a and Figure -B1-b.

Output FrequencfHz) Output Frequency

(H2)

FDT Increasing

FDT Decreasing
_Threshold

— —Threshold

DT Decreasing

FDT Increasing
Threshold

Threshold

| | | |
0 I T'V S) 0 I ! : : >
vi : ime(S) Yl: : | | Time(S)
| |
o ON . ON ON -
@ Time(S) 0 (0) Tin:e(S)

Figure 731 Output Frequency Detecti®tange FDT
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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
InstantaneouBower Failure 1: Enabled

F9-20 Control Voltageof Non-Stop at 0-800 v |537 A

InstantaneouBowerFailure

Proportion Gairof Non-Stop at

. 0.00-300.00 0.50 EY
InstantaneouBowerFailure

F9-21

Integral Timeof Non-Stop at

. 0.00-600.00 S [1.50 EY
InstantaneouBowerFailure

F9-22

F9-23 BaseTlmgofNonStop atinstantaneou 0.00-600.00 s |200 A
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 ratmystop

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 tim®f nonstop at
instantaneoymower failure PI 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 a
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
. . |0: Terminal shall be off first, ar
Terminal Operatior]
F9-25 then on. 1
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, invertemwiill
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 % 90
Suppression

F9-27 |Oscillation Suppression Gain [0° 20000 300 4

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
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 50hiz

No. Function Range Unit | Default | Type
F9-26 |Voltage Resume Timef Speed Search [0.00 5.00 (S 0.30 4
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

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

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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