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1.1 Name plate

Model ————» MODEL:
Power ———» POWER:

Inputpower—|—> INPUT:

OUTPUT:

Output

1 Summary

________________ .
I

Barcod

,,,,,,,,,,,,,,,,,

11kW

DLB1-0011T4G

AC3PH 380V 50Hz/60Hz 27.6A

Dorna Technology CO.,Itd

[11 Inverter series

[2]1 Plant code

I
I
I
AC3PH 0~380V 0~300Hz 25A |
I
I

: 220V 4: 380V
: 660V/690V

777777777777777777777777777777

: Three phase
1 Single phase

[3] Inverter capacity

Mark Specification Mark | Specification Mark Specification
DLM M series 1 General 0D40 400W
DLB B series purpose 0D75 T50W
01D5 1.5EW
02D2 2.2EW
[4] Power ihase [5] Input voltage [6] Inverter nie

S Single phase 2 220V G General-purpose
T Three phase 4 380V P Light load

Important:

Please read Appendix VI Safety Instructions carefully before and during using DORNA DLB1

inverters.



1.2 Product series

Inverter model

Rated output

Rated input current

Rated output

power ( kW) (A) current (A)

Single Phase input: AC 220V -15%~+10%, 50/60Hz

DLB1-0D40S2G 0.4 5.9 2.5
DLB1-0D75S2G 0.75 8.3 4
DLB1-01D5S2G 15 14.1 7
DLB1-02D2S2G 2.2 24.2 10
Three phase input: AC 380V -15%~+10%, 50/60Hz

DLB1-0D75T4G 0.75 4.3 2.5
DLB1-01D5T4G 15 5.2 3.7
DLB1-02D2T4G 2.2 6.0 5
DLB1-0004T4G 4.0 10.5 8.5
DLB1-05D5T4G 5.5 15.5 13
DLB1-07D5T4G 7.5 20.5 16
DLB1-0011T4G 11 27.6 25
DLB1-0015T4G 15 371 32
DLB1-0018T4G 18 41.9 38
DLB1-0022T4G 22 49.3 45
DLB1-0030T4G 30 65.7 60
DLB1-0037T4G 37 80.6 75
DLB1-0045T4G 45 96.4 90
DLB1-0055T4G 55 117.6 110
DLB1-0075T4G 75 166.4 150
DLB1-0090T4G 90 184.3 170
DLB1-0110T4G 110 226.8 210
DLB1-0132T4G 132 268.1 250
DLB1-0160T4G 160 321.1 300
DLB1-0187T4G 187 368.0 340
DLB1-0200T4G 200 406.6 380
DLB1-0220T4G 220 4427 415
DLB1-0250T4G 250 503.0 470
DLB1-0280T4G 280 555.9 520
DLB1-0315T4G 315 650.7 600




DLB1-0355T4G 355 754.5 650
DLB1-0400T4G 400 797.6 725
Three phase input: AC 460V -15%~+10%, 50/60Hz

DLB1-0D75T5G 0.75 4.1 2.5
DLB1-01D5T5G 15 4.9 3.7
DLB1-02D2T5G 2.2 5.7 5
DLB1-0004T5G 4.0 9.4 8
DLB1-05D5T5G 5.5 12.5 11
DLB1-07D5T5G 7.5 18.3 15
DLB1-0011T5G 11 231 22
DLB1-0015T5G 15 29.8 27
DLB1-0018T5G 18 35.7 34
DLB1-0022T5G 22 41.7 40
DLB1-0030T5G 30 57.4 55
DLB1-0037T5G 37 66.5 65
DLB1-0045T5G 45 81.7 80
DLB1-0055T5G 55 101.9 100
DLB1-0075T5G 75 137.4 130
DLB1-0090T5G 93 151.8 147
DLB1-0110T5G 110 185.3 180
DLB1-0132T5G 132 220.7 216
DLB1-0160T5G 160 264.2 259
DLB1-0187T5G 187 309.4 300
DLB1-0200T5G 200 334.4 328
DLB1-0220T5G 220 363.9 358
DLB1-0250T5G 250 407.9 400
DLB1-0280T5G 280 457.4 449
DLB1-0315T5G 315 533.2 516
DLB1-0355T5G 355 623.3 570
DLB1-0400T5G 400 706.9 650




1.3 Technical standards

Specifications

Jiseg

suonoauny

Control system

Current Vector General Purpose Inverter.

Compatible motor

Induction motor and Synchronous motor.

Maximum
frequency

Vector control: 0~300Hz;
V/F control: 0~3200Hz.

Wave-carrier

0.5kHz~16kHz;

frequency Depending on load, can automatically adjust wave-carrier frequency.
Input  frequency | Digital setting: 0.01Hz;
resolution Analog setting: maximum frequencyx0.025%.

control mode

Open vector control(SVC);
Closed loop vector control(FVC);
V/F control.

Starting torque

G type: 0.5Hz/150%(SVC); 0Hz/180%(FVC).
P type: 0.5Hz/100%.

Speed range 1: 100(SVC) 1: 1000(FVC)
Speed stability +0.5%(SVC +0.02%(FVC
accuracy +0.5%(SVC) 0.02%(FVC)
Torque control

+50%(FVC)
accuracy

Overload capacity

G type: 150%rated current60s; 180%rated current3s;
P type: 120%rated current60s; 150%rated current3s.

Torque boost

Automatic or manual 0.1%~30.0%,

. Straight-line V/F curve
. Multi-point V/F curve

VIF curve . N-power V/F curve (1.2-power, 1.4-power, 1.6-power,
. 1.8-power, 2-power square)
V/F separation Two types: complete separation; half separation. AVR output.
. Straight-line ramp
. S-curve ramp
Ramp mode Four groups of acceleration/deceleration time with the
range of 0.0-6500.0s
DC braking frequency: 0.00 Hz to maximum frequency
DC braking Braking time: 0.0-36.0s
Braking action current value: 0.0%-100.0%
JOG frequency range: 0.00-50.00 Hz
JOG control i L
JOG acceleration/deceleration time: 0.0-6500.0s
. Up to 16 speeds via the simple PLC function or combination of DI terminal
Simple PLC
states
Onboard PID Process-controlled closed loop control system

Auto voltage
regulation (AVR)

Keep constant output voltage automatically when grid voltage fluctuates.

Overvoltage/
Overcurrent stall
control

The current and voltage are limited automatically during the running process
so as to avoid frequent tripping due to overvoltage/overcurrent.

Fast current limit
function

Protect inverter from overcurrent malfunctions.

Torque limit and
control

It can limit the torque automatically and prevent frequent over current tripping
during the running process. Torque control can be implemented in the FVC
mode.




Power dip ride

The load feedback energy compensates the voltage reduction so that the

temperature

(%)
-f.;l; through Invertercan continue to run for a short time.
:’—_I Timing control Time range: 0.0-6500.0 minutes
c
§. TW?_mOtor Two motors can be switched over via two groups of motor parameters.
S switchover
® Fieldbus Supports RS485, Profibus-DP, CANIlink, CANopen (need extention cards)
Background i X . I
Change inverter parameter & vitual oscillograph to monitor inverter status.
software
. Operation panel
. Control terminals
Command source X L
. Serial communication port
You can perform switchover between these sources in various ways.
11 frequency sources, such as digital setting, analog voltage setting, analog
Frequency source | current setting, pulse setting and serial communication port setting. You can
perform switchover between these sources in various ways.
o) Auxiliary 11 auxiliary frequency sources. It can implement fine tuning of auxiliary
§ frequency source frequency and frequency synthesis.
§' 6 digital input (DI) terminals, DI5 supports up to 100 kHz high-speed pulse
@ ) input;
Input terminal . . .
3 analog input (Al) terminals, support 0-10 V voltage input or 4-20 mA current
input
2 digital output (DO) terminal (FM supports 0-10 kHz square wave signal
output)
Output terminal 1 relay output terminal
2 analog output (AO) terminal that support 0—20 mA current output or 0-10 V
voltage.
LED display Displays parameters.
=)
?—, Key lock It can lock the keys partially or completely and define the function range of
; some keys so as to prevent mis-function.
é‘ Protection Motor short-circuit detection at power-on, input/output phase loss protection,
%;’ function overcurrent protection, overvoltage protection, undervoltage protection,
overheat protection and overload protection
Optional parts PG card, brake unit, RS485 card, CAN card, Profibus-DP card
Location Indoor, free from direct sunlight, dust, corrosive gas, combustible gas, oil
smoke, vapour, drip or salt.
o Altitude Lower than 1000m.
2 | Ambient -10°C to +40°C (de-rated if the ambient temperature is between 40°C and
§ temperature 50°C)
g Humidity Less than 95%RH, without condensing
- Vibration Less than 5.9m/s? (0.6g).
Storage

- 20°C~ +60°C.




1.4 Peripheral Electrical Devices and System Configuration

Power @

7
Contagtor A
. ’
—
AC reactor Brake
resistor

EMC filter @ ﬁ

nverter "_:'I T—=
Invert &= *

. DC reactor
Grounding i
AC reactor @
EMC filter @
Motor
Grounding =

Graph 1-2 Peripheral electrical devices



1.5 Product outline and installation dimensions

1.5.1 Product outline & installation dimensions

DI =
= (A) (=) I
v (v (®)
] (@)
= T B
0 0
II_-- |
4
i ’ 122
87
Graph 1-3 0.4W~1.5KW product outlines & dimensions
®] (ﬂ/ﬂ [
(000000660A00 :
00D00ERA3E00
088000000000
. 000008865866 -
- || [coooooooona) =
0860000000068
588000000000 !
IR (7]
T 114 167. 2
127

Graph 1-4 2.2KW ~ 3.7KW product outline & dimensions
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Graph 1-5 5.5~ 7.5KW product outline & dimensions
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Graph 1-6  11~18.5KW product outline & dimensions
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Graph 1-7  22~30KW product outline & dimensions
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Graph 1-8  37~55KW product outline & dimensions
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Graph 1-9 132~ 160KW product outline & dimensions
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1.5.2 Detachable keyboard (operation panel) dimensions
92

311
54 915
o |2L5
——5 L
]
i — Nl = Nl L i
=| &8 ) 7
*M‘
]
LK =
#3.2/type

Graph 1-10 detachable keyboard outline dimensions

--12-R3/typ2

v
I
I
I
I
I
I
I

Graph 1-11 detachable keyboard aperture dimensions
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2 Wirings
2.1 Standard wiring diagrams

Brake resistor

]

Circuit braker

P+ PB
T DLB1/DLB2/DLB3
Main

___Circuit
" Control
circuit
FWD 5
FIOG
RESET oo
Speed 1 5ot
| Speed2 5 i
cEv :F PG PG1: ABL
| —— E| card PG2: resolver
. X
o 28V J9 i o DO2: P5.05=1
LD sp @l a TA2/TB2/TC2: P5.03=2
NN (defauit) co % n 1/0 DI7 :P4.06=12 speed term 1
M | " DI8 :P4.07=13 speed term 2
L4V ) i s
¢ Qi N
PNP - Esl n[ CAN
S M ; IS?
O i G
RS485 i L_...
O +5v (100mA)
J1 O COM
3
-
B=
12
3
1
B3
J3
3
&
g
P5.06=0: operation frequency
P5.01=0: no output
J4

P5.02=0: fault output

Graph 2-8 0.4~18.5KW inverter wiring diagram
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DC reactor Brake resistor

Circuit braker
P+ PB
B —
B —
DLB1/DLB2/DLB3
—_—
Main circuit

Grounding

Control circuit

P4.00-=1 FID 5o
P4OI=4 FWD JOG
[PLOFTAD JO6 o @

P402=0 RESET
P4.03=12 Speed terminall

P

. al2 —
0813 Speed terninal2 5 | |

P PG card model
P4.05=2 REV —
S E PGL, AB7
i o x L_F¢ D(]?oz, Resolver
i 3 t -
Drain (default) 5P Ezj . TA/TB/T
0 CM ! DIT :P4. 0¢
n 10 terminall
3 s DI8 :P4.07=13 speed
Source i i terminal 2
MY
n 120 ohns
b /20
5 cluded
0-10V  max 5mA Jl, RS485 e
0-20mA max 250Q )
13
010V m z
0-2004 nax Q 32
3
R 13
1K _}% Open collector output
o I 0-24V/0-50mA
P5.00 Fi node selection
D01 P5.06=0 frequency
VR J4 23 short (default) P5.01=0 no output
v 3- AI2V 0-10V DC
1K zj 12 short D2 P5.00=1 in operation
oW 1= AT2C 0-20mA DC
g P5.02=2 feult output
W jp 20 s ot oy
4 A1V 0-
Ik zj 12 short
oW 1= AT3C 0-20mA DC
i

Graph 2-9 22 ~ 400KW inverter wiring diagram
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2.2 Main circuit wiring terminals

0.4KW~15KW:
I P+ ‘ P- ‘ PB ‘ R S ‘ T ‘ PE ‘ U ‘ \ \ I
Terminal name Function
R, S, T Three phase power input terminal
P+, PB External brake resistor terminal
P- DC bus negative terminal
U Vv, W Three phase AC output terminal
PE Grounding terminal
18.5KW~400KW:
@ R ‘ s ‘ T U ‘ v ‘ w
(+) P )
POWER MOTOR
Terminal name Function

R, S, T Three phase power input terminal
(+), () External brake unit terminal
P, () External DC reactor terminal

U Vv, W Three phase AC output terminal

Grounding terminal

-17-



2.3 Control circuit wiring terminals

2.3.1 Control circuit terminal definitions

GND | AO1 | AO2 All A2 AI3 DI2 Di4 DI6 DO1 com TC1
GND | +10V | +24V | SP | COM DIl DI3 DI5 FM +24v | TA1 | TB1
2.3.2 Control circuit signals
Category Terminal Name Function Specifications
Multi-function )
_ ) Default setting: Forward
DI1 input terminal .
operation(FWD)
X1
Multi-function . Optical coupler
_ ) Default setting: Forward
DI2 input terminal insulation
JOG(FJOG)
X2 DC24V/8mA
Multi-function . When using external
Default setting: Fault reset
DI3 input terminal power supply,
(RESET)
X3 voltage range: 9 ~
g- Multi-function 30V
5 Default setting: Multi-speed
= Dl4 input terminal
terminall
X4 DI5 can configure as
Multi-function high speed pulse
Default setting: Multi-speed .
DIS input terminal o input. pulse range:
terminall
5 X5 0~ 100kHz.
2
= Multi-function
Default setting: REV
DI6 input terminal
operation(REV)
X6
s Multi-function Default: +24V short-circuit with SP
P
input common by jumper
Analog 0~ 20mA input: input
Output capacity: 10mA or below,
1ov 1ov impedance is 500
1kQ~5kQ
Power ohms.
> Analog DC: 0~ 10V or 0 ~20mA ) )
2 All frequency setting 0~ 10V input: input
=3 (resolution1/1000)
= 1 impedance is 20K
ohms.
Analog DC: 0~ 10V or 0~ 20mA
Al2 frequency setting
5 (resolution1/1000)
AGND Analog common oV

-18-



Category Terminal Name Function Specifications
terminal
TAL A node output Default setting: stop fault during
g TB1 B node output operation Node capacity:
Q
< Node output TA1—TC1: normally open AC250V, 3A.
TZ1
common terminal | TB1—TC1: normally close
open collector output;
Open collector Optical-coupler
Default setting: inverter in
DO1 output . output capacity:
operation
1 Below DC24V,
50mA.
9 ] :
o %- High speed pulse | Pulse range: 0 ~100kHz. Defined by P5.00: FM
c = FM terminal output mode
S output Open collector output.
=1 selection.
When used as high
FM output speed pulse output,
COM . .
common terminal maximum frequency
is 100kHz.
rol Analog monitor Voltage or current output;
outputl Default setting: output frequency Output voltage
> . .
3 702 Analogm monitor Voltage or current output; range: 0~ 10V;
S output2 Default setting: output frequency Output current
Analog common range: 0 ~ 20mA.
AGND ov
terminal
Output capacity:
below 200mA,;
DC24V power
+24V Used with DI, DO Default:
positive node
+24V short-circuit
Power with SP
DC24V power
COM

negative node

-19-



2.3.3 Control circuit wiring notes
1. Analog input terminal

As analogy voltage signals can be easily affected by external interference,
shielded cables shall be used. Cables shall be as short as possible and not exceeding 20
meters. As shown in Graph 2-12 & 2-13, in some severe circumstances, filter
capacitor or ferrite bread shall be used in analog signal side.

Less than 20m
DLB1

+10V

1313WO US04

DLB1
) Al
External
analog
source
) GND
Ferrite bread

Graph 2-13 Analog input terminal treatment

2. Digital input terminal

Shielded cables shall be used. Cables shall be as short as possible and not

exceeding 20 meters. When using active drive mode, user shall take necessary filter

measures to counter power interference. It is recommended to use node control mode.

Digital inputs include NPN input and PNP input.

('a) NPN input: Most common. Use internal 24V power; +24V terminal
short-circuit with SP terminal; COM terminal is common; J9 is 23 jumper; also known

as drain wiring mode.

-20-



£ 0
z:(

A

| i A (

External |
controller | Inverter
J

L
Graph 2-14 NPN input wirng

(b)) PNP input: Use external 24V power; external power negative node is

connected with SP terminal; external terminal positive node is common; external

power voltage range is 9~30V; J9 is 12 jumper; also known as source wiring mode.

External
controller

L _ Dnverter _ _ _ _ _ __
Graph 2-15 PNP input wiring

3. Output terminal
Digital output is open collector output. When using external power, please

connect external power negative node to COM terminal. Maximum current is 50mA for
open collector output. If external load is relay, please install fly-wheel diode to both ends
of the relay.

*Note: please install fly-wheel diode polars correctly, otherwise internal

components will be damaged.

-21-



Inverter +24V
Relay

DO

Max current: 50mA

Sy

Graph 2-16 Digital output wiring
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2.3.4 Control circuit jumper

J2 J1 Jo J6

Jg

1900000000000

O

Lo

O

Graph 2-17

Control circuit jumper

1, SPjumper (

Internal 24V

2.  AO1 jumpe

0-10v

3. AO2jumpel

0-10v

J9)

(Cee|

r

—~
o

(Cee|

r

—
(&

(Cee|

fury

N
HNW — FHFNW — =W

External
power

0-20mA

0-20mA

0.4KW~93KW control board jumpers

XX

(@e®@O]|

l@e®@O]|
— DN W

— DN W

Do WO

4, All Jumper (J4)

0-10v

5. AI2 Jumper

0-10V

6. AI3Jum

0-10v

[Coe®]

[Coe]

e
@
=

-23-
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0-20mA

0-20mA

0-20mA

XXe)
— Do W

XX

XXe)

— Do W

— D W




3 Panel operations

3.1 Keyboard interface

Keyboard can edit inverter function parameters; monitor inverter work status; and
control inverter operations such as start/stop. The outline is as below:

RUN LocAL  TUNETC DR
O O O

Panel functions

Keyboard/ L
: Descriptions
Light
Direction
DIR ON: FWD status
OFF: REV status
Operation
RUN ON: RUN status
OFF: STOP status
Command source
ON: terminal operation control status
LOCAL )
OFF: keyboard operation control status
BLINK: remote operation control status
Tune/fault
ON: torque control mode
TUNE/TC .
SLOW BLINK: tuning status
FAST BLINK: fault status
Unit
*Hz frequency unit
Hz A V .
*A current unit
RPM (Hz+A) )
*V voltage unit
% (A+V) )
*RPM (Hz+A) speed unit
*%(A+V) percentage




Can display setting frequency, output frequency, monitor

Digital displa
9 pay data and fault etc.
Program key:
MON/ESC
Enter level 1 menu or escape
Shit key:
>> Select parameter when at run or stop;
When editing parameters, can select place for editing.
Confirm key:
DATA/ENTER )
Confirm parameters
A Increase key
v Decrease key
Multi-function selection key:
DIR/JOG . .
Function switching set by P7.01.
Operation key:
RUN When under keyboard operation mode, used to start
operation.
STOP/RESET key
STOP/RESET

Set by P7.02

-25-




3.2 Parameter setting example & motor auto-tuning
Function code inspect and edit

DLBL1 inverter panel has a three-level structure: function code group (level 1menu)—
function code (level 2 menu)— function code setting (level 3 menu).

A\
MON/ESC A ;;D ENTER P/b\éa ENTER vV
MON/ESC MON/ESC - ENTER
MON/ESC Level 3 Menu

Level 1 Menu Level 2 Menu

Graph 3-2
Example: Change P3.02 from 10.00Hz t015.00Hz, as shown in Graph 3-3.

[S000}=~{_ PO~ 3 -{PI0~{PI0

ENTER

[ P3}==-{ P303}-=~{I500~~{0/800~{01000

Graph 3-3

Parameter inspection
Please refer to P7.03, P7.04, P7.05 for parameter inspect settings.

Password setting
When PP.00 is not 0, inverter is under password protection. The password is as shown in
PP.00.

To cancel password protection, user must enter the correct password and set PP.00=0.

-26-



Motor parameter auto-tuning

Procedures:

1) Set P0.02=0 (operation panel as command source channel)

2) Input motor actual parameters:

Motor selection Parameters
P1.00: motor type selection P1.01: rated power
Motor 1 P1.02: rated voltage P1.03: rated current

P1.04: rated frequency P1.05: rated speed

3) If (asynchronous) motor can separate from load, set P1.37=2 (asynchronous motor complete

auto-tuning) and press RUN key. The inverter will automatically calculate parameters below:

Motor selection Parameters

P1.06: asynchronous motor stator resistor
P1.07: asynchronous motor rotor resistor

Motor 1 P1.08: asynchronous motor leakage inductance

P1.09: asynchronous motor mutual inductance

P1.10: asynchronous motor no load current

4) If (asynchronous) motor cannot separate from load, set P1.37=1 and press RUN key.

Finish auto-tuning.

3.3J0G

DLB1 series default setting value

Default setting
Code
value
P0.01 0 Sensorless vector control ( SVC )
P0.02 0 Operation panel command channel ( LED OFF )
P0.03 0 Keyboard setting frequency (P0.08, UP/DOWN can
] edit, not retentive at power failure)

After correctly set motor parameter P1.00-P1.05 and auto-tuning, user can control motor operation using

keyboard.

-27-




4 Function codes (Parameters)

Legends:

“%" : this parameter’s setting value is not editable when inverter is at operation status;

g

e" : this parameter’s value is observed value, not editable;

uon

: this parameter’s setting value is editable when inverter is at stop or operation status;

%

“A" :this parameter is “factory parameter” not for editing;

this parameter is depending on model.

4.1 Basic monitoring parameters: d0.00-d0.41

d0 parameter group is used for monitoring inverter operation status. User can read by
panel display or by communications for remote controls. d0.00~d0.31 are defined by P7.03 &
P7.04 for operation & stop monitor parameters.

Function code Name Unit

d0.00 Running frequency (Hz) 0.01Hz

Inverter absolute value of theoretical running frequency.

d0.01 ‘ Set frequency (Hz) ‘ 0.01Hz

Inverter absolute value of theoretical set frequency.

d0.02 ‘ DC Bus voltage (V) ‘ 0.1v

DC bus voltage; detected value.

d0.03 ‘ Output voltage (V) ‘ v

Inverter running state output voltage.

d0.04 ‘ Output current (A) ‘ 0.01A

Motor running state output current.

do.05 ‘ Output power (KW) ‘ 0.1kw

Motor running state output power.

d0.06 ‘ Output torque (%) ‘ 0.1%

Motor running state output torque percentage.

do.o7 ‘ DI input status ’ 1

This displays the current state of DI terminals. After the value is converted into a binary number, each
bit corresponds to a DI. "1" indicates high level signal, and "0" indicates low level signal. The
corresponding relationship between bits and Dls is described in the following table.
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0~14

input terminal status

place
0 invald
1 valid

214 513 512 511 510 )9 8 57 56 55 5,4 ,3 5,2 ,1 5,0

13|12|11|10|9|8 7 6|5|4|3|2|1|0|

I—Dll

VDI5
VDI4 DI2
VDI3 DI3
VDI2 DI4
VDI1 DI5
DI10 DI6
DI9 DI7
DI8
d0.08 DO output status 1

It indicates the current state of DO terminals. After the value is converted into a binary number, each bit
corresponds to a DO. "1" indicates high level signal, and "0" indicates low level signal. The
corresponding relationship between bits and DOs is described in the following table.

0~9 place output terminal status
0 invalid
1 valid

29 28 27 26 5 54 3 2 ,1 50

ofofrfelsfale]a]s]o]

VDOSA

|— FMR

VDO4 TA1-TB1-TC1
VDO3 TA2-TB2-TC2
VDO2. DO1
VDO1 DO2
d0.09 ‘ All voltage(V) ’ 0.01v
All input voltage value.
d0.10 ‘ Al2 voltage(V) ’ 0.01vV
Al2 input voltage value.
do.11 ‘ AI3 voltage(V) ‘ 0.01vV

Al3 input voltage value.
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do.12 ‘ Counter value ‘ 1

PB parameter group counter function PB.08~PB.09.

do.13 ‘ Length value ‘ 1

PB parameter group fixed-length function PB.05~PB.07.

do0.14 ‘ Load speed display I 1

Motor actual running speed.

d0.15 ‘ PID setting I 1

PID preset value percentage.

d0.16 ‘ PID feedback ‘ 1

PID feedback value percentage.

d0.17 ‘ PLC phase ‘ 1

PLC phase display.

d0.18 ‘ HDI(DI5) pulse frequency (kHz) ‘ 0.01kHz

HDI (DI5) input pulse frequency display..

d0.19 ‘ Feedback speed ( unit0.1Hz) ‘ 0.1Hz

PG feedback speed, accurate to 0.1Hz.

d0.20 ‘ Remaining running time ‘ 0.1Min

Used for timer control.

do.21 ‘ Al1l voltage before correction ‘ 0.001V

Al1 voltage before correction.

d0.22 ‘ Al2 voltage before correction. ‘ 0.001V

Al3 voltage before correction.

d0.23 ‘ Al3 voltage before correction. ‘ 0.001V

Al3 voltage before correction.

do0.24 ‘ Linear speed ‘ 1m/Min

Calculated from angular speed & diameter, used for constant tension & constant linear speed controls.

d0.25 ‘ Present power-on time ‘ 1Min

This time inverter cumulative power-on time.

do.26 ‘ Present running time ‘ 0.1Min

This time inverter cumulative power-on time.

do.27 ‘ HDI (DI5) pulse frequency ’ 1Hz

Input pulse frequency display.

do.28 ‘ Communication setting value ’ 0.01%

It displays the data written by means of the communication address 0x1000.
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do.29 ‘ Encoder feedback speed ‘ 0.01Hz

PG feedback speed, accurate to 0.1Hz.

d0.30 ‘ Main frequency X display ‘ 0.01Hz

P0.03 main frequency source setting value

do.31 ‘ Auxiliary frequency Y display I 0.01Hz
P0.04 auxiliary frequency source setting value.

do.32 Inverter status 1
do.33 Target torque (%) 0.1%

Under torque control mode, monitor target torque.

do0.34 ‘ Motor temperature value ‘ 1°C

Motor temperature value display. Can also select different temperature measuring point to monitor
temperature of other devices.

d0.35 ‘ Synchronous motor rotor position ‘ 0.0°

Synchronous motor rotor position. Adjust encoder U phase & back EMF U phase intersection angle for
advanced commissioning functions.

d0.36 ‘ Resolver position ‘ 1

Resolver position.
do.37 Z signal counter -
d0.38 ABZ position 0.0

ABZ incremental encoder calculated position information.

do.39 ‘ VIF target voltage ‘ v

Target voltage upon V/F separation

d0.40 ‘ V/F output voltage ‘ v

Output voltage upon V/F separation

do.41 ‘ Reserved ‘
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4.2 Basic functions group: P0.00-P0.28

L . Defa |Restri
Code Description Setting range )
ult |ctions
G type 1
P0.00 Load type - .
P type 2

This parameter is used to display the delivered model and cannot be modified.
1: Applicable to constant torque load with rated parameters specified
2: Applicable to variable torque load (fan and pump) with rated parameters specified.

Sensorless flux vector control (SVC) 0
P0.01 | Speed control mode Closed-loop vector control (FVC) 1 2 *
VIF control 2

It indicates open-loop vector control, and is applicable to high-performance control applications such as
machine tool, centrifuge, wire drawing machine and injection molding machine. One Invertercan operate
only one motor.
1: Closed-loop vector control (FVC)
It is applicable to high-accuracy speed control or torque control applications such as high-speed paper
making machine, crane and elevator. One Invertercan operate only one motor. An encoder must be
installed at the motor side, and a PG card matching the encoder must be installed at the Inverterside.
2: Voltage/Frequency (V/F) control

Itis applicable to applications with low load requirements or applications where one Inverteroperates
multiple motors, such as fan and pump.

Notes:

If vector control is used, motor auto-tuning must be performed because the advantages of vector control
can only be utilized after correct motor parameters are obtained. Better performance can be achieved by
adjusting speed regulator parameters in group P2.

For the permanent magnetic synchronous motor (PMSM), the DLB1 does not support SVC. FVC is used
generally. In some low-power motor applications, you can also use V/F.

DLB2 supports SVC control of PMSM.

Operation panel command channel (LED 0
OFF)
P0.02 Command source Terminal command channel (LED ON) 1 0 *
channel
Communication command channel (LED 2
blinks)

It is used to determine the input channel of the Invertercontrol commands, such as run, stop, forward
rotation, reverse rotation and jog operation. You can input the commands in the following three channels:

0: Operation panel control ("LOCAL" indicator off)
Commands are given by pressing keys on the operation panel.

1: Terminal control ("LOCAL" indicator on)
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Commands are given by means of multi-functional input terminals with functions such as FWD, REV,
FJOG, and RJOG.

2: Communication control ("LOCAL" indicator blinking)
Commands are given from upper controllers. If this parameter is set to 2, a communication card (Modbus

RTU, PROFIBUS-DP card, CANIlink card, user programmable card or CANopen card) must be installed.

Can refer to PD group function codes for communications.

Keyboard setting frequency (P0.08,

UP/DOWN editable, not retentive at 0

power failure)

Keyboard setting frequency (P0.08,

UP/DOWN editable, retentive at power 1

failure)

Analog Al1l setting 2
Main frequency Analog Al2 setting 3

P0.03 . 0 *

source X selection Al3 (keyboard potentiometer) 4

High speed pulse setting (DI5) 5

Multi-speed operation setting 6

Simple PLC setting 7

PID control setting 8

Remote communication setting 9

Itis used to select the setting channel of the main frequency X. You can set the main frequency in the
following 10 channels:

0: Keyboard setting frequency (P0.08, UP/DOWN editable, not retentive at power failure)

The initial value of the set frequency is the value of P0.08 (Preset frequency). You can change the
set frequency by pressing and on the operation panel (or using the UP/DOWN function of input
terminals).

When the Inverter is powered on again after power failure, the set frequency reverts to the value of
P0.08.

1: Keyboard setting frequency (P0.08, UP/DOWN editable, retentive at power failure)

The initial value of the set frequency is the value of P0.08 (Preset frequency). You can change the
set frequency by pressing keys and on the operation panel (or using the UP/DOWN function of input
terminals).

When the Inverter is powered on again after power failure, the set frequency is the value memorized
at the moment of the last power failure.

Note that P0.10 determines whether the set frequency is memorized or cleared when the Inverter
stops. It is related to stop rather than power failure.

2: All (0-10 V voltage input or 4-20 mA current input, determined by jumper J8)
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3: Al2 (0-10 V voltage input or 4-20 mA current input, determined by jumper J8)

The frequency is set by analog input. The DLB1 control board provides two analog input (Al)
terminals (Al1, Al2).

The DLB1 provides three curves indicating the mapping relationship between the input voltage of All
& AlI2 and the target frequency. You can set the curves by using function code group P4. When Al is used
as the frequency setting source, the corresponding value 100% of the voltage/current input corresponds
to the value of P0.10 (Maximum frequency).

4: Al3 (keyboard potentiometer)
5: Pulse setting (DI5)

The frequency is set by DI5 (high-speed pulse). The signal specification of pulse setting is 9-30 V
(voltage range) and 0-100 kHz (frequency range). The corresponding value 100% of pulse setting
corresponds to the value of P0.10 (Maximum frequency).

6: Multi-speed operation setting

In multi-speed operation setting mode, combinations of different DI terminal states correspond to
different set frequencies. The DLB1 supports maximum 16 speeds implemented by 16 state
combinations of four DI terminals in Group PC. The multi-speed operation setting indicates percentages
of the value of P0.10 (Maximum frequency).

If a DI terminal is used for the multi-speed operation setting, you need to set in group P4.

7: Simple PLC setting

When the simple programmable logic controller (PLC) mode is used as the frequency source, the
running frequency of the inverter can be switched over among the 16 frequency references. You can set
the holding time and acceleration/deceleration time of the 16 frequency references. For details, refer to
the descriptions of Group PC.

8: PID control setting

The output of PID control is used as the running frequency. PID control is generally used in on-site
closed-loop control, such as constant pressure closed-loop control and constant tension closed-loop
control.

When applying PID as the frequency source, you need to set in group PA.

9: Remote communication setting

The frequency is set by means of communication.

The DLB1 supports four host computer communication protocols: Modbus, PROFIBUS-DP,
CANopen and CANlink. They cannot be used simultaneously.

If the communication mode is used, a communication card must be installed. The DLB1 provides
four optional communication cards and you can select one based on actual requirements. The
corresponding serial communication protocol needs to be selected based on the setting of P0.28.
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Keyboard setting frequency (P0.08,

UP/DOWN editable, not retentive at 0

power failure)

Keyboard setting frequency (P0.08,

UP/DOWN editable, retentive at power 1

failure)

Analog Al1l setting 2

ili Analog Al2 settini 3
P0.04 Auxiliary frequeAncy ¢} g 0 *

source Y selection AlI3 (keyboard potentiometer) 4

High speed pulse setting (DI5) 5

Multi-speed operation setting 6

Simple PLC setting 7

PID control setting 8

Remote communication setting 9

When used as an independent frequency input channel (frequency source switched over from X to
Y), the auxiliary frequency source Y is used in the same way as the main frequency source X (refer to
P0.03).

When the auxiliary frequency source is used for operation (frequency source is "X and Y operation"),
pay attention to the following aspects:

1) If the auxiliary frequency source Y is digital setting, the preset frequency, P0.08 does not take
effect. You can directly adjust the set main frequency by pressing keys and on the operation panel (or
using the UP/DOWN function of input terminals).

2) If the auxiliary frequency source is analog input (Al1, Al2 and Al3) or pulse setting, 100% of the
input corresponds to the range of the auxiliary frequency Y (set in P0.05 and P0.06).

3) If the auxiliary frequency source is pulse setting, it is similar to analog input.

The main frequency source X and auxiliary frequency source Y must not use the same channel. That
is, P0.03 and P0.04 cannot be set to the same value.

Auxiliary frequency Y Relative to maximum frequency 0

P0.05 v requency 0 %
reference. Relative to main frequency source X 1
Range of auxiliary

P0.06 | frequency Y for Xand Y| 0%~150% 100% *
operation

If X and Y operation is used, P0.05 and P0.06 are used to set the adjustment range of the auxiliary
frequency source.

You can set the auxiliary frequency to be relative to either maximum frequency or main frequency X.
If relative to main frequency X, the setting range of the auxiliary frequency Y varies according to the main
frequency X.
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One’s .
Frequency source selection 00
place
Main frequency source X 0
X and Y operation
(operation relationship determined by Ten's 1
place)
Main frequency source X and Auxiliary 2
frequency source Y switchover
0007 Frequency source Swnch.over between X and "X and Y 3 N
' combination mode operation
Switchover between X and "Y and Y 4
operation”
Ten’s place X and Y operation relationship
X+Y 0
X-Y 1
Maximum value 2
Minimum value 3

It is used to select the frequency setting channel, flexibly satisfying various requirements.

Keyboard setting 0.00Hz~ maximum frequency (valid when

P0.08
frequency frequency source is digital setting )

50.00Hz *

When frequency source selection is “digital setting” or “terminalUP/DOWN?”, this value is inverter
frequency digital setting initial value.

Operation direction Same direction 0

selection Reverse direction 1

P0.09

You can change the rotation direction of the motor just by modifying this parameter without changing
the motor wiring. Modifying this parameter is equivalent to exchanging any two of the motor's U, V, W
wires.

The motor will resume running in the original direction after parameter initialization. Do not use this
function in applications where changing the rotating direction of the motor is prohibited after system
commissioning is complete.

Maximum output

PO.10 frequency

50.00Hz~320.00Hz 50.00Hz *

When the frequency source is Al, pulse setting (DI5), or multi-reference, 100% of the input
corresponds to the value of this parameter.

The output frequency of the DLB1 can reach up to 3200 Hz. To take both frequency reference
resolution and frequency input range into consideration, you can set the number of decimal places for
frequency reference in P0.22.
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¢ If P0.22 is set to 1, the frequency reference resolution is 0.1 Hz. In this case, the setting range of
FO0-10 is 50.0 to 3200.0 Hz.

« If P0.22 is set to 2, the frequency reference resolution is 0.01 Hz. In this case, the setting range of
FO0-10 is 50.00 to 320.00 Hz.

P0.12 setting 0
All 1
Frequency source Al2 2
Fo.11 upper limit . 0 *
Al3( keyboard potentiometer) 3
PULSE setting 4
Communication setting 5

It is used to set the source of the frequency upper limit, including digital setting (P0.12), Al, pulse
setting or communication setting. If the frequency upper limit is set by means of Al1, Al2, AI3, DI5 or
communication, the setting is similar to that of the main frequency source X. For details, see the
description of P0.03.

For example, to avoid runaway in torque control mode in winding application, you can set the
frequency upper limit by means of analog input. When the inverter reaches the upper limit, it will continue
to run at this speed.

- Frequency lower limit P0.14 to maximum
P0.12 Frequency upper limit 50.00Hz| *
frequency P0.10

Frequency upper limit

P0.13 offset

0.00Hz~ maximum frequency P0.10 0.00Hz *

When frequency is set by analog or pulse, P0.13 is used as setting value offset value, and then
overlap with P0.11 as final frequency upper limit value.

P0.14 ‘ Frequency lower limit ‘ 0.00Hz~ upper limit  frequencyP0.12 ‘0.00HZ‘ *

If the frequency reference is lower than the value of this parameter, the inverter can stop, run at
the frequency lower limit, or run at zero speed, determined by P8.14.

Wave carrier

PO.15 frequency setting

‘ 0.5kHz~16.0kHz ‘ - ‘ *

It is used to adjust the carrier frequency of the inverter, helping to reduce the motor noise,
avoiding the resonance of the mechanical system, and reducing the leakage current to the earth and
interference generated by the inverter.

If the carrier frequency is low, output current has high harmonics, and the power loss and
temperature rise of the motor increase.
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If the carrier frequency is high, power loss and temperature rise of the motor declines. However,
the inverter has an increase in power loss, temperature rise and interference.

Adjusting the carrier frequency will exert influences on the aspects listed in the following table.

Carrier frequency Low —  High
Motor noise Big —  Small
Output current waveform Bad —  Good
Motor temperature rise High —  Low
Inverter temperature rise Low —  High
Leakage current Small —  Big

External radiation interference Small —  Big

The factory setting of carrier frequency varies with the inverter power. If you need to modify the
carrier frequency, note that if the set carrier frequency is higher than factory setting, it will lead to an
increase in temperature rise of the inverter's heatsink. In this case, you need to de-rate the inverter.
Otherwise, the inverter may overheat and alarm.

Carrier frequency No 0
P0.16 | adjustment with o N
temperature Yes 1

It is used to set whether the carrier frequency is adjusted based on the temperature. The Inverter
automatically reduces the carrier frequency when detecting that the heatsink temperature is high. The
Inverter resumes the carrier frequency to the set value when the heatsink temperature becomes
normal. This function reduces the overheat alarms.

P0.17 Acceleration time 1 0.00s~65000s

P0.18 Deceleration time 1 0.00s~65000s

Acceleration time indicates the time required by the Inverter to accelerate from 0 Hz to
"Acceleration/Deceleration base frequency" (P0.25), that is, t1 in Figure below.
Deceleration time indicates the time required by the Inverter to decelerate from
"Acceleration/Deceleration base frequency" (P0.25) to 0 Hz, that is, t2 in figure below.
Cutput frequency
Hz)

AccelerationDece lerationy
base frequency

Setfrequency f=—————

Tirme (1)

t
|
r———= Actual deceleration ime

!
Actual aceeleration time b—

1

IR FES .

! (
1 i
N 2 [
Set acceleration tfime & ! ]

Satdeceleration ima
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The DLB1 provides totally four groups of acceleration/deceleration time for selection. You can
perform switchover by using a DI terminal.

e Group 1: P0.17, P0.18
« Group 2: P8.03, P8.04
Group 3: P8.05, P8.06
Group 4: P8.07, P8.08

1s 0
P0.19 | Acceleration/decelera | 0.1s 1 1 *
tion time unit
0.01s 2

To satisfy requirements of different applications, the DLB1 provides three acceleration/ deceleration
time units, 1s, 0.1s and 0.01s.

Modifying this parameter will make the displayed decimal places change and corresponding
acceleration/deceleration time also change.

Frequency offset of
auxiliary frequency
source for X and Y
operation

P0.21 0.00Hz~ maximum frequency P0.10 0.00Hz | *

This parameter is valid only when the frequency source is set to "X and Y operation".

The final frequency is obtained by adding the frequency offset set in this parameter to the X and Y
operation result.

Frequency reference 0.1Hz 1

resolution

P0.22

0.01Hz 2

It is used to set the resolution of all frequency-related parameters.
If the resolution is 0.1 Hz, the DLB1 can output up to 3200 Hz. If the resolution is 0.01 Hz, the DLB1
can output up to 600.00 Hz.

* Modifying this parameter will make the decimal places of all frequency-related
parameters change and corresponding frequency values change.
« This parameter is not resumed when factory setting is resumed.

Retentive of digital Not retentive 0
P0.23 | setting frequency 0 %
upon power failure Retentive 1

This parameter is valid only when the frequency source is digital setting.

If P0.23 is set to 0, the digital setting frequency value resumes to the value of P0.08 (Preset
frequency) after the Inverter stops. The modification by using keys and or the terminal UP/DOWN
function is cleared.

If P0.23 is set to 1, the digital setting frequency value is the set frequency at the moment when the
Inverter stops. The modification by using keys and or the terminal UP/ DOWN function remains effective.
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Acceleration/Decelera
P0.25 | tiontime base
frequency

Maximum frequency (P0.10)

Set frequency

100Hz

The acceleration/deceleration time indicates the time for the Inverter to increase from 0 Hz to the

frequency set in P0.25. If this parameter is set to 1, the acceleration/deceleration time is related to the

set frequency. If the set frequency changes frequently, the motor's acceleration/deceleration also

changes.
Base frequency for
UP/DOWN

P0.26 L )
modification during
running

Running frequency

Set frequency

This parameter is valid only when the frequency source is digital setting.
It is used to set the base frequency to be modified by using keys and or the terminal UP/DOWN

function.

If the running frequency and set frequency are different, there will be a large difference between

the Inverter's performances during the acceleration/ deceleration process.

Binding command
source to frequency

P0.27 source

One’s place
to frequency source

Binding operation panel command

000

No binding

Frequency source by digital setting

All

Al2

Al3( keyboard potentiometer)

Pulse setting(DI5)

Multi-reference instruction

Simple PLC

PID

Communication setting

Binding terminal command to

Ten’s place
frequency source

No binding

Frequency source by digital setting

All

Al2

Al3( keyboard potentiometer)

Pulse setting(DI5)

Multi-reference instruction
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Simple PLC 7
PID 8
Communication setting 9
Hundred'’s Binding terminal command to
place frequency source

No binding 0
Frequency source by digital setting 1
All 2
Al2 3
Al3( keyboard potentiometer) 4
Pulse setting(DI5) 5
Multi-reference instruction 6
Simple PLC 7
PID 8
Communication setting 9

It is used to bind the three running command sources with the nine frequency sources, facilitating to
implement synchronous switchover.

For details on the frequency sources, see the description of P0.03 (Main frequency source X
selection). Different running command sources can be bound to the same frequency source.

If a command source has a bound frequency source, the frequency source set in P0.03 to P0.07 no
longer takes effect when the command source is effective.

Modbus communication card 0

00,28 Communication card Profibus-DP communication card 1 o N
type CANopen communication card 2
CANlink communication card 3

DLB1 provides two communication modes. Both need choose compatible communication card. Only
one communication card can be used at the same time.
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4.3 First motor parameters: P1.00-P1.37

.y . Defa |Restricti
Code Description Setting range
ult ons
Common asynchronous motor 0
. Variable frequency asynchronous
P1.00 Motor type selection motor 1 0 *
Permanent magnetic synchronous
motor 2
P1.01 | Motor rated power 0.1KW~1000.0kW - *
P1.02 | Motor rated voltage 1V~2000V - *
0.01A~655.35A( inverter rated
P1.03 | Motor rated current power=55kW) R *
0.1A~6553.5A( inverter rated
power >55kW)
P1.04 | Motor rated frequency 0.01Hz~ maximum frequency - *
P1.05 | Motor rated speed R *

1rpm~65535rpm

Set the parameters according to the motor nameplate no matter whether V/F control or vector
control is adopted.

To achieve better V/F or vector control performance, motor auto-tuning is required. The motor

auto-tuning accuracy depends on the correct setting of motor nameplate parameters.

Asynchronous motor stator

0.001Q~65.535Q( inverter power<=55kW)

PLO6 | redistance 0.0001Q~6.5535Q( inverter power>55kW) 3 *
Asynchronous motor rotor 0.001Q~65.535Q( inverter power<=55kW)
PLO7 | resistance 0.0001Q~6.5535Q( inverter power>55kW) 3 *
0.01mH~655.35mH( inverter
Asynchronous motor power<=55kW)
P1.08 leakage inductive reactance 0.001mH~65.535mH( inverter - *
power>55kW)
0.1mH~6553.5mH( inverter
Asynchronous motor mutual | power<=55kW)
P1.09 inductive reactance 0.01mH~655.35mH( inverter - *
power>55kwW)
P1.10 Asynchronous motor no 0.01A~P1.03( inverter power<=55kW) «

load current

0.1A~P1.03( inverter power>55kW)

The parameters in P1.06 to P1.10 are asynchronous motor parameters. These parameters are
unavailable on the motor nameplate and are obtained by motor auto-tuning. Only P1.06 to P1.08 can be

obtained through static motor auto-tuning. Through complete motor auto-tuning, encoder phase

sequence and current loop PI can be obtained besides the parameters in P1.06 to P1.10.

Each time "Motor rated power" (P1.01) or “Motor rated voltage" (P1.02) is changed, the Inverter
automatically restores values of P1.06 to P1.10 to the parameter setting for the common standard Y

series asynchronous motor.

If it is impossible to perform motor auto-tuning onsite, manually input the values of these
parameters according to data provided by the motor manufacturer.
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P116 Synchronous motor stator 0.0010~65.535Q( inverter power<=55kW)

. resistance 0.0001Q~6.5535Q( inverter power>55kW) : *
0.01mH~655.35mH( inverter

Synchronous motor shaft D power<=55kW)

PL17 | inductance 0.001mH~65.535mH( inverter : *
power>55kW)
0.01mH~655.35mH( inverter

p1.18 Synchronous motor shaft Q power<=55kW) *

. inductance 0.001mH~65.535mH( inverter :

power>55kW)

P1.19 | Inductance resistance unit 0~12 0 *

P1.20 | Back EMF coefficient 0.1V~6553.5V 0.1v

P1.21 | Phase loss detection time 0~60000 0 *

P1.16 to P1.21 are synchronous motor parameters. These parameters are unavailable on the
nameplate of most synchronous motors and can be obtained by means of "Synchronous motor no-load
auto-tuning”. Through "Synchronous motor with-load auto-tuning”, only the encoder phase sequence
and installation angle can be obtained.

Each time "Rated motor power" (P1.01) or "Rated motor voltage" (P1.02) is changed, the Inverter
automatically modifies the values of P1.16 to P1.20.

You can also directly set the parameters based on the data provided by the synchronous motor
manufacturer.

Encoder pulse per
P1.27 | revolution 1~65535 ‘ 2500 ‘ *

This parameter is used to set the pulses per revolution (PPR) of ABZ or UVW incremental encoder.
In FVC mode, the motor cannot run properly if this parameter is set incorrectly.

ABZ incremental encoder 0
UVW incremental encoder 1
P1.28 | Encoder type Resolver 2 0 *
Sin-cos encoder 3
Line-saving UVW encoder 4

The DLB1 supports multiple types of encoder. Different PG cards are required for different types of
encoder. Select the appropriate PG card for the encoder used. Any of the five encoder types is
applicable to synchronous motor. Only ABZ incremental encoder and resolver are applicable to
asynchronous motor.

After installation of the PG card is complete, set this parameter properly based on the actual
condition. Otherwise, the Inverter cannot run properly.
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A/B phase sequence of ABZ Forward 0

P1.30 0 *

incremental encoder Reverse 1

This parameter is valid only for ABZ incremental encoder (P1.28 = 0) and is used to set the A/B
phase sequence of the ABZ incremental encoder.

It is valid for both asynchronous motor and synchronous motor. The A/B phase sequence can be
obtained through "Asynchronous motor complete auto-tuning” or "Synchronous motor no-load
auto-tuning".

P1.31 | Encoder installation angle 0°~359.9° I 0.00 ‘ *

This parameter is applicable only to synchronous motor. It is valid for ABZ incremental encoder,
UVW incremental encoder, resolver and wire-saving UVW encoder, but invalid for SIN/COS encoder.

It can be obtained through synchronous motor no-load auto-turning or with-load auto-tuning. After
installation of the synchronous motor is complete, the value of this parameter must be obtained by
motor auto-tuning. Otherwise, the motor cannot run properly.

U, V, W phase sequence of | ~orward 0

P1.32 | yvw encoder o .
Reverse 1

P1.33 | UVW encoder angle offset 0.0°~359.9° 0.00 R

These two parameters are valid only when the UVW encoder is applied to a synchronous motor.

They can be obtained by synchronous motor no-load auto-tuning or with-load auto-tuning. After
installation of the synchronous motor is complete, the values of these two parameters must be obtained
by motor auto-tuning. Otherwise, the motor cannot run properly.

P1.34 | Resolver pole pairs 1-65535 1 *

P1.35 | UVW pole pairs 1~65535 4 *

Encoder wire-break fault .
P1.36 L 0.0s: No action; 0.1s~10.0s 0.0s *
detection time

This parameter is used to set the time that a wire-break fault lasts.

If it is set to 0.0s, the Inverter does not detect the encoder wire-break fault.

If the duration of the encoder wire-break fault detected by the Inverter exceeds the time set in this
parameter, the Inverter reports Err20.

No auto-tuning 0

Asynchronous motor static auto-tuning 1

Asynchronous motor complete

P1.37 | Auto-tuning selection auto-tuning 2 0 *
Synchronous motor static auto-tuning 11
Synchronous motor complete 12

auto-tuning
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. 0: No auto-tuning:  Auto-tuning is prohibited.

. 1: Asynchronous motor static auto-tuning

It is applicable to scenarios where complete auto-tuning cannot be performed because the
asynchronous motor cannot be disconnected from the load.

Before performing static auto-tuning, properly set the motor type and motor nameplate parameters of
P1.00 to P1.05 first. The Inverter will obtain parameters of P1.06 to P1.08 by static auto-tuning.
Set this parameter to 1, and press RUN. Then, the Inverter starts static auto-tuning.

[ ] 2: Asynchronous motor complete auto-tuning

To perform this type of auto-tuning, ensure that the motor is disconnected from the load. During the
process of complete auto-tuning, the Inverter performs static auto-tuning first and then accelerates to
80% of the rated motor frequency within the acceleration time set in P0.17. The Inverter keeps running
for a certain period and then decelerates to stop within deceleration time set in P0.18.

Before performing complete auto-tuning, properly set the motor type, motor nameplate parameters of
P1.00 to P1.05, "Encoder type" (P1.28) and "Encoder pulses per revolution" (P1.27) first.

The Inverter will obtain motor parameters of P1.06 to P1.10, "A/B phase sequence of ABZ incremental
encoder” (P1.30) and vector control current loop Pl parameters of P3.13 to P3.16 by complete
auto-tuning.

Set this parameter to 2, and press RUN. Then, the Inverter starts complete auto-tuning.

[ 11: Synchronous motor with-load auto-tuning

It is applicable to scenarios where the synchronous motor cannot be disconnected from the load.
During with-load auto-tuning, the motor rotates at the speed of 10 PRM.

Before performing with-load auto-tuning, properly set the motor type and motor nameplate
parameters of P1.00 to P1.05 first.

By with-load auto-tuning, the Inverter obtains the initial position angle of the synchronous motor,
which is a necessary prerequisite of the motor's normal running. Before the first use of the synchronous
motor after installation, motor auto-tuning must be performed.

Set this parameter to 11, and press RUN. Then, the Inverter starts with-load auto-tuning.

° 12: Synchronous motor no-load auto-tuning

If the synchronous motor can be disconnected from the load, no-load auto-tuning is recommended,
which will achieve better running performance compared with with-load auto-tuning.

During the process of no-load auto-tuning, the Inverter performs with-load auto-tuning first and then
accelerates to 80% of the rated motor frequency within the acceleration time set in P0.17. The Inverter
keeps running for a certain period and then decelerates to stop within the deceleration time set in P0.18.
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Before performing no-load auto-tuning, properly set the motor type, motor nameplate parameters of
P1.00 to P1.05, "Encoder type" (P1.28) and "Encoder pulses per revolution" (P1.27) and "Number of
pole pairs of resolver” (P1.34) first.

The Inverter will obtain motor parameters of P1.16 to P1.20, encoder related parameters of P1.30
to P1.33 and vector control current loop Pl parameters of P3.13 to P3.16 by no-load auto-tuning.

Set this parameter to 12, and press RUN. Then, the Inverter starts no-load auto-tuning.

Motor auto-tuning can be performed only in operation panel mode.
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4.4 VIF control parameters: P2.00-P2.15

Group P2 is valid only for V/F control.
The VIF control mode is applicable to low load applications (fan or pump) or applications where one
Inverter operates multiple motors or there is a large difference between the Inverter power and the motor

power.
. . Defa Restri
Code Description Setting range ult Cl?jnrs'
Linear V/F 0
Multi-point V/F 1
Square V/F 2
1.2 time VIF 3
1.4 time VIF 4
One’s .
1.5 time V/F 5
place
Ten's | 1.6 time V/IF 6
place .
1.7 time VIF 7
V/F curve setting 1.8 time V/IF 8 0 *
P2.00
Reserved 9
VF complete separation 10
mode
VF half separation mode 1n
No automatic voltage 0
regulation function
Hundr| Have automatic voltage 1

ed’s | regulation function

place | Have automatic voltage
regulation function, but not 2
during decelerations.

One’s place, Ten’s place: V/F mode

¢ 0:Linear V/IF

It is applicable to common constant torque load.

« 1: Multi-point V/F

It is applicable to special load such as dehydrator and centrifuge. Any such V/F curve can be
obtained by setting parameters of P2.03 to P2.08.

« 2:Square V/IF

It is applicable to centrifugal loads such as fan and pump.

« 3to 8: V/F curve between linear V/F and square V/F

« 10: V/IF complete separation

In this mode, the output frequency and output voltage of the Inverter are independent. The output
frequency is determined by the frequency source, and the output voltage is determined by "Voltage
source for V/F separation” (P2.13).

It is applicable to induction heating, inverse power supply and torque motor control.

« 11: V/F half separation
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In this mode, V and F are proportional and the proportional relationship can be set in P2.13. The
relationship between V and F are also related to the rated motor voltage and rated motor frequency in
Group F1.

Assume that the voltage source input is X (0 to 100%), the relationship between V and F is:

V/IF = 2 * X * (Rated motor voltage)/(Rated motor frequency)

Hundred’s place: automatic voltage regulation (AVR) function
CPU automatically optimizes DC bus voltage when grid power supply fluctuates..
0: NOAVR;
1. Have AVR;
2: Have AVR but not during deceleration.

P2.01 | Torque boost 0.0%~30% - *

Torque boost cut-off
frequency

P2.02 0.00Hz~ maximum output frequency 50.00Hz *

To compensate the low frequency torque characteristics of V/F control, you can boost the output
voltage of the Inverter at low frequency by modifying P2.01.

If the torque boost is set to too large, the motor may overheat, and the Inverter may suffer
overcurrent.

If the load is large and the motor startup torque is insufficient, increase the value of P2.01. If the load
is small, decrease the value of P2.01. If it is set to 0.0, the Inverter performs automatic torque boost. In
this case, the Inverter automatically calculates the torque boost value based on motor parameters
including the stator resistance.

P2.02 specifies the frequency under which torque boost is valid. Torque boost becomes invalid when
this frequency is exceeded.

Multi-point V/F frequency 1

P2.03 0.00Hz~P2.05 0.00Hz *
(F1)

P2.04 | Multi-point V/F voltage 1 (V1) | 0.0%~100.0% 0.0% *
Multi-point V/F fi 2

P25 | Multipoint VIFfrequency P2.03~P2.07 0.00Hz | *
(F2)

P2.06 | Multi-point V/F voltage 2 (V2) | 0.0%~100.0% 0.0% *
Multi-point V/F fi

P2.07 (F‘;)“ point VIF frequency 3 | o 05— motorrated #i(P1.04) 0.00Hz | %

P2.08 | Multi-point V/F voltage 3 (V3) | 0.0%~100.0% 0.0% *

These six parameters are used to define the multi-point V/F curve.

The multi-point V/F curve is set based on the motor's load characteristic. The relationship between
voltages and frequencies is:

V1<V2<V3 F1<F2<F3

At low frequency, higher voltage may cause overheat or even burnt out of the motor and overcurrent
stall or overcurrent protection of the Inverter.
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Voltage &
%
Vb hemecccc e e a—-
I
|
I
e 1
V3 1 \
] |
______ ! !
V2 " |
! 1 )
[} ] 1
! 1 )
V1 - | | 1
) ! 1 )
i [} ] 1
1 1 1 -
F1 F2 F3 Fb Frequency %
V1-V3: 1st, 2nd and 3rd voltage P1.F3: 1st, 2nd and 3rd frequency
percentages of multi-point V/F percentages of multi-point V/F
Vb: Rated motor voltage Fb: Rated motor running frequency
P2.09 | V/F slip compensation gain 0%-~200.0% ‘ 0.0% *

This parameter is valid only for the asynchronous motor.

It can compensate the rotational speed slip of the asynchronous motor when the load of the motor
increases, stabilizing the motor speed in case of load change.

If this parameter is set to 100%, it indicates that the compensation when the motor bears rated load
is the rated motor slip. The rated motor slip is automatically obtained by the Inverter through calculation
based on the rated motor frequency and rated motor rotational speed in group P1.

Generally, if the motor rotational speed is different from the target speed, slightly adjust this
parameter.

P2.10 I VI/F over-excitation gain 0~200 ‘ 64 | *

During deceleration of the Inverter, over-excitation can restrain rise of the bus voltage, preventing the
overvoltage fault. The larger the over-excitation is, the better the restraining result is.

Increase the over-excitation gain if the Inverter is liable to overvoltage error during deceleration.
However, too large over-excitation gain may lead to an increase in the output current. Set P2.09 to a
proper value in actual applications.

Set the over-excitation gain to 0 in the applications where the inertia is small and the bus voltage will
not rise during motor deceleration or where there is a braking resistor.

VIF oscillation suppression
gain

P2.11 0~100 - *

Set this parameter to a value as small as possible in the prerequisite of efficient oscillation
suppression to avoid influence on V/F control.
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Set this parameter to 0 if the motor has no oscillation. Increase the value properly only when the
motor has obvious oscillation. The larger the value is, the better the oscillation suppression result will be.

When the oscillation suppression function is enabled, the rated motor current and no-load current
must be correct. Otherwise, the V/F oscillation suppression effect will not be satisfactory.

Digital setting(P2.14) 0
All 1
Al2 2
Al3( keyboard potentiometer) 3
Voltage source for V/F Pulse setting(DI5) 41 0 %
p2.13 separation
Multi-reference 5
Simple PLC 6
PID 7
Communication 8
100.0% corresponding to motor rated voltage(P1.02)
P2.14 \S/ZS:?;ig:]gital setting for VIR 0V~ motorrated voltage ov *

V/F separation is generally applicable to scenarios such as induction heating, inverse power supply
and motor torque control.

If VIF separated control is enabled, the output voltage can be set in P2.14 or by means of analog,
multi-reference, simple PLC, PID or communication. If you set the output voltage by means of non-digital
setting, 100% of the setting corresponds to the motor rated voltage. If a negative percentage is set, its
absolute value is used as the effective value.

« 0: Digital setting (P2.14)
The output voltage is set directly in P2.14.

« 1:AlI1; 2: AlI2; 3: AI3
The output voltage is set by Al terminals.

« 4: Pulse setting (DI5)
The output voltage is set by pulses of the terminal D | 5.
Pulse setting specification: voltage range 9-30 V, frequency range 0-100 kHz

« 5: Multi-reference

If the voltage source is multi-reference, parameters in group P4 and PC must be set to determine the
corresponding relationship between setting signal and setting voltage. 100.0% of the multi-reference
setting in group PC corresponds to the rated motor voltage.
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* 6: Simple PLC
If the voltage source is simple PLC mode, parameters in group PC must be set to determine the
setting output voltage.

e« 7:PID
The output voltage is generated based on PID closed loop. For details, see the description of PID in
group PA.

« 8: Communication setting
The output voltage is set by the host computer by means of communication.

The voltage source for V/F separation is set in the same way as the frequency source. For details,
see P0.03. 100.0% of the setting in each mode corresponds to the rated motor voltage. If the
corresponding value is negative, its absolute value is used.

Voltage rise time of V/F

P2.15 . 0.0s~1000.0s 0.0s *
separation
Voltage decline time of V/F

P2.16 g . 0.0s~1000.0s 0.0s *
separation

P2.15 indicates the time required for the output voltage to rise from 0 V to the rated motor voltage
shown as t1 in the following figure.

P2.16 indicates the time required for the output voltage to decline from the rated motor voltage to 0 V,
shown as t2 in the following figure.

Output voltage

Rated mator voltag
Target voltage f
| -
Actual voltage Ly _{ Actual voltage
nsing time dechning time
~al tl - ‘- t2
Set voltage nsing tme Set voltage dechimng bme
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4.5 Vector control parameters: P3.00-P3.22

P3 group is valid for vector control, and invalid for V/F control.

Code | Description Setting range Default th?ggé
Speed loop proportional gain

P3.00 1 1~100 30 *

P3.01 | Speed loop integral time 1 0.01s~10.00s 0.50s *

P3.02 | Switchover frequency 1 0.00~P3.05 5.00Hz *
Speed loop proportional gain

P3.03 5 0~100 20 *

P3.04 | Speed loop integral time 2 0.01s~10.00s 1.00s *

P3.05 | Switchover frequency 2 P3.02~ maximum output frequency 10.00Hz *

Speed loop PI parameters vary with running frequencies of the Inverter.

« If the running frequency is less than or equal to "Switchover frequency 1" (P3.02), the speed loop
Pl parameters are P3.00 and P3.01.

« If the running frequency is equal to or greater than "Switchover frequency 2" (P3.05), the speed
loop Pl parameters are P3.03 and P3.04.

« If the running frequency is between P3.02 and P3.05, the speed loop PI parameters are obtained
from the linear switchover between the two groups of Pl parameters, as shown in Figure below.

1 T
P3.00
P3.01 [
|
|
P3.03 | ___d1_
P3.04 !
| |
| |
0 |
1 | 5
P3.02 P3.05 Frequency

Graph 4-5 Pl parameters
The speed dynamic response characteristics in vector control can be adjusted by setting the
proportional gain and integral time of the speed regulator.

To achieve a faster system response, increase the proportional gain and reduce the integral time. Be
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aware that this may lead to system oscillation.

The recommended adjustment method is as follows:

If the factory setting cannot meet the requirements, make proper adjustment. Increase the
proportional gain first to ensure that the system does not oscillate, and then reduce the integral time to

ensure that the system has quick response and small overshoot.

Improper Pl parameter setting may cause too large speed overshoot, and overvoltage fault may even
occur when the overshoot drops.

*

P3.06 | Vector control slip gain 50%~200% ‘ 150%

For SVC, it is used to adjust speed stability accuracy of the motor. When the motor with load runs at
a very low speed, increase the value of this parameter; when the motor with load runs at a very large
speed, decrease the value of this parameter.

For FVC, it is used to adjust the output current of the Inverter with same load.

P3.07 fTI'tme constant of speed loop | 100 100s 0.000s | %
liter

In the vector control mode, the output of the speed loop regulator is torque current reference. This
parameter is used to filter the torque references. It need not be adjusted generally and can be increased
in the case of large speed fluctuation. In the case of motor oscillation, decrease the value of this
parameter properly.

If the value of this parameter is small, the output torque of the Inverter may fluctuate greatly, but the
response is quick.

Vector control over-excitation
P3.08 ) 0~200 64 RS
gain

During deceleration of the Inverter, over-excitation control can restrain rise of the bus voltage to
avoid the overvoltage fault. The larger the over-excitation gain is, the better the restraining effect is.

Increase the over-excitation gain if the Inverter is liable to overvoltage error during deceleration. Too
large over-excitation gain, however, may lead to an increase in output current. Therefore, set this
parameter to a proper value in actual applications.

Set the over-excitation gain to 0 in applications of small inertia (the bus voltage will not rise during
deceleration) or where there is a braking resistor.

P3.10 0
P3.09 Torque upper limit source in Al N 0 *
speed control mode
A2 2
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Al3( keyboard potentiometer) 3
Pulse setting 4
Communication setting 5
Min(AIL, Al2) 6
Max(Al1, Al2) 7
P3.10 Digital setting of torque upper 0.0%~200.0% 150.0% "
limit in speed control mode

In the speed control mode, the maximum output torque of the Inverter is restricted by P3.09. If the
torque upper limit is analog, pulse or communication setting, 100% of the setting corresponds to the value
of P3.10, and 100% of the value of P3.10 corresponds to the Inverter rated torque.

Excitation adjustment _
P3.13 | proportional gain 0~60000 2000 *
P3.14 ﬁfgg?;;‘g;ndlustmem 0~60000 1300 -
Torque adjustment _
P3.15 | proportional gain 0~60000 2000 ¥
P3.16 ggmue adjustment integral 0~60000 1300 “

These are current loop Pl parameters for vector control. These parameters are automatically
obtained through "Asynchronous motor complete auto-tuning” or "Synchronous motor no-load
auto-tuning”, and need not be modified.

The dimension of the current loop integral regulator is integral gain rather than integral time.
Note that too large current loop Pl gain may lead to oscillation of the entire control loop. Therefore,

when current oscillation or torque fluctuation is great, manually decrease the proportional gain or integral
gain here.

) One’s| Invalid 0
P3.17 | Speed loop integral | 0 ¥
place | vajid 1
No field weakening 0
P3.18 Field weakening mode of Direct calculating 1 1 -
synchronous motor
Automatic adjustment mode 2

P3.19 Field weakening depth of 50%-~500% 100% %
synchronous motor

P3.20 (I;Aua;;(éwtum field weakening 19%-300% 50% *

Field weakening automatic

P32l adjustment gain

10%~500% 100% *
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Field weakening integral
P3.22 | multiple g 1neg 2~10 ‘ 2 | *

These parameters are used to set field weakening control for the synchronous motor.

If P3.18 is set to 0, field weakening control on the synchronous motor is disabled. In this case, the
maximum rotational speed is related to the Inverter bus voltage. If the motor's maximum rotational speed
cannot meet the requirements, enable the field weakening function to increase the speed.

The DLBL1 provides two field weakening modes: direct calculation and automatic adjustment.

« Indirect calculation mode, directly calculate the demagnetized current and manually adjust the
demagnetized current by means of P3.19. The smaller the demagnetized current is, the smaller the total
output current is. However, the desired field weakening effect may not be achieved.

« In automatic adjustment mode, the best demagnetized current is selected automatically. This may
influence the system dynamic performance or cause instability.

The adjustment speed of the field weakening current can be changed by modifying the values of
P3.21 and P3.22. A very quick adjustment may cause instability. Therefore, generally do not modify them
manually.

-55-



4.6 Input terminals: P4.00-P4.39

The DLB1 provides six DI terminals (DI5 can be used for high-speed pulse input) and

three analog input (Al) terminals. The optional extension card provides another four DI

terminals (DI7 to DI10) and an Al terminal (Al3Xx).

Code | Description Setting range Eﬁfa th?:;r.i,
P4.00 | DI1 function selection 0~59 1 *
P4.01 | DI2 function selection 0~59 4 *
P4.02 | DI3 function selection 0~59 9 *
P4.03 | DI4 function selection 0~59 12 *
P4.04 | DI5 function selection 0~59 13 *
P4.05 | DI6 function selection 0~59 2 *
P4.06 | DI7 function selection 0~59 12 *
P4.07 | DI8 function selection 0~59 13 *
P4.08 | DI9 function selection 0~59 14 *
P4.09 | DI10 function selection 0~59 5 *

The following table lists the functions available for the DI terminals.

Value Function Description

0 No function Set 0 for reserved terminals to avoid malfunction.

1 Forward RUN (FWD) The terminal is used to control forward or reverse RUN of

2 Reverse RUN (REV) | e Inverter.

. The terminal determines three-line control of the Inverter.

3 Three-line control For details, see the description of P4.11.

FJOG indicates forward JOG running, while RJOG indicates

4 Forward JOG (FJOG) | reverse JOG running. The JOG frequency, acceleration time
and deceleration time are described respectively in P8.00,
P8.01 and P8.02.

5 Reverse JOG

(RJOG)

6 Terminal UP If the frequency is determined by external terminals, the
terminals with the two functions are used as increment and
decrement commands for frequency modification. When the
frequency source is digital setting, they are used to adjust

7 Terminal DOWN the frequency.

The Inverter blocks its output, the motor coasts to rest and is

8 Coast to stop not controlled by the Inverter. It is the same as coast to stop
described in P6.10.

The terminal is used for fault reset function, the same as the

9 Fault reset (RESET) function of RESET key on the operation panel. Remote fault
reset is implemented by this function.
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The Inverter decelerates to stop, but the running parameters
are all memorized, such as PLC, swing frequency and PID

10 RUN pause parameters. After this function is disabled, the Inverter
resumes its status before stop.
If this terminal becomes ON, the Inverter reports 15=E.EIOF
Normally open (NO) - N B
11 innut of external fault and performs the fault protection action. For more details,
p see the description of P9.47.
Multi-reference
12 .
terminal 1
Multi-reference .
i e setting of speeds or 16 other references can be
13 terminal 2 The setting of 16 speeds or 16 other ref b
- implemented through combinations of 16 states of these
14 Multi-reference four terminals.
terminal 3
15 Multi-reference
terminal 4
Terminal 1 for
16 acceleration/
deceleration time
selection Totally four groups of acceleration/deceleration time can be
selected through combinations of two states of these two
Terminal 2 for terminals.
acceleration/
17 o
deceleration time
selection
Frequency source The terminal is used to perform switchover between two
18 . h A
switchover frequency sources according to the setting in P0.07.
If the frequency source is digital setting, the terminal is used
UP and DOWN to clear the modification by using the UP/
19 setting clear - -
(terminal, operation DOWN function or the !ncrement/decrement key on the
panel) operation panel, returning the set frequency to the value of
P0.08.
If the command source is set to terminal control (P0.02 = 1),
this terminal is used to perform switchover between terminal
control and operation panel control.
20 Command source
switchover terminal If the command source is set to communication control
(P0.02 = 2), this terminal is used to perform switchover
between communication control and operation panel control.
Acce le ratio n/Dece It enablgs the Inverter to maintain the (;urrent frequency
21 leratio n prohibited output without being affected by external signals (except the
p STOP command).
PID is invalid temporarily. The Inverter maintains the current
22 PID pause frequency output without supporting PID adjustment of
frequency source.
The terminal is used to restore the original status of PLC
23 PLC status reset control for the Inverter when PLC control is started again
after a pause.
2 Swing pause The Inverter outputs the central frequency, and the swing
frequency function pauses.
25 Counter input This terminal is used to count pulses.
26 Counter reset This terminal is used to clear the counter status.
27 Length count input This terminal is used to count the length.
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28 Length reset This terminal is used to clear the length.
Torque control The Inverter is prohibited from torque control and enters the
29 -~
prohibited speed control mode.
Pulse input (enabled . .
30 only for DI5) DI5 is used for pulse input.
31 Reserved Reserved.
22 Immediate DC After this terminal becomes ON, the Inverter directly
braking switches over to the DC braking state.
a3 Normally closed (NC) After this terminal becomes ON, the Inverter
input of external fault reports15=E.EIOF and stops.
34 Frequency After this terminal becomes ON, the Inverter does not
modification respond to any frequency modification.
35 Reverse PID action After this terminal becomes ON, the PID action direction is
direction reversed to the direction set in PA.03.
In operation panel mode, this terminal can be used to stop
36 Exte!'nal STOP the Inverter, equivalent to the function of the STOP key on
terminal 1 f
the operation panel.
It is used to perform switchover between terminal control
Command source and communication control. If the command source is
37 . - ; A A
switchover terminal 2 terminal control, the system will switch over to
communication control after this terminal becomes ON.
After this terminal becomes ON, the integral adjustment
38 PID integral pause function pauses. However, the proportional and
differentiation adjustment functions are still valid.
Switchover between . . .
39 main frequency After this terminal becomes ON, the frequency source X is
source X and preset replaced by the preset frequency set in P0.08.
frocuiiancy
Switchover between
20 auxiliary frequency After this terminal is enabled, the frequency source Y is
source Y and preset replaced by the preset frequency set in P0.08.
frequency
41 Reserved
Reserved
42 Reserved
If the PID parameters switchover performed by means of DI
43 PID parameter terminal (PA.18 = 1), the PID parameters are PA.05 to
switchover PA.07 when the terminal becomes OFF; the PID parameters
are PA.15 to PA.17 when this terminal becomes ON.
44 User-defined fault 1 If these two terminals become ON, the Inverter reports
27=E.USt1 and 28=E.USt2 respectively, and performs fault
45 User-defined fault 2 protection actions based on the setting in P9.49.
This terminal enables the Inverter to switch over between
Speed control/Torgue speed control and torque control. When this terminal
46 p q becomes OFF, the Inverter runs in the mode set in b0.00.

control switchover

When this terminal becomes ON, the Inverter switches over
to the other control mode.
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When this terminal becomes ON, the Inverter stops within
the shortest time. During the stop process, the current
47 Emergency stop remains at the set current upper limit. This function is used
to satisfy the requirement of stopping the Inverter in
emergency state.
In any control mode (operation panel, terminal or
External STOP communication), it can be used to make the Inverter
48 . - P :
terminal 2 decelerate to stop. In this case, the deceleration time is
deceleration time 4.
. When this terminal becomes ON, the Inverter decelerates to
49 E;T(?;eranon pc the initial frequency of stop DC braking and then switches
9 over to DC braking state.
Clear the current Whe_n thls tgrmlnal becomes ON, the Inverter's current
50 running time running time is cleared. This function must be supported by
9 P8.42 and P8.53.
51~59 Reserved Reserved

The four multi-reference terminals have 16 state combinations, corresponding to 16 reference

values, as listed in the following table.

Ka K3 Ko K1 Reference Corresponding
setting parameter
Reference 0 PC.00
Reference 1 PC.01
Reference 2 PC.02
Reference 3 PC.03
Reference 4 PC.04
Reference 5 PC.05
Reference 6 PC.06
Reference 7 PC.07
Reference 8 PC.08
Reference 9 PC.09
Reference 10 PC.10
Reference 11 PC.11
Reference 12 PC.12
Reference 13 PC.13
Reference 14 PC.14
Reference 15 PC.15

If the frequency source is multi-reference, the value 100% of FC-00 to FC-15 corresponds to the
value of P0.10 (Maximum frequency).

Besides the multi-speed function, the multi-reference can be also used as the PID setting source or
the voltage source for V/F separation, satisfying the requirement on switchover of different setting values.
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Two terminals for acceleration/deceleration time selection have four state combinations, as listed in
the following table.

Acceleration/
X . Corresponding
Terminal Terminal deceleration time
parameter
2 1 selection
Acceleration/Deceleration
Pttt P0.17, P0.18
Acceleration/Deceleration
time 2 P8.03, P8.04
Acceleration/Deceleration
prabing ' P8.05, P8.06
Acceleration/Deceleration
time 4 P8.07, P8.08
l 0.000s~1.000s ‘ 0.010s ‘ ¥

It is used to set the software filter time of DI terminal status. If DI terminals are liable to interference
and may cause malfunction, increase the value of this parameter to enhance the anti-interference
capability. However, increase of Dl filter time will reduce the response of DI terminals.

One’s .
Terminal command mode
place
Two-line mode 1 0
Two-line mode 2 1
Three-line mode 1 2
Three-line mode 2 3
P4.11 | Terminal command mode 00
Two-line mode 1 4
Three-line mode 2 5
Ten’s - -
Terminal input priority
place
JOG overrides FWD, REV 0
FWD, REV override JOG 1

One’s place:
This parameter sets the mode in which the Inverter is controlled by external terminals.
0: Two-line mode 1;

K1

DIx (FOR)

Dly (REV)

coM
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It is the most commonly used two-line mode, in which the forward/reverse rotation of the motor is
decided by DI1x and Dly. The parameters are set as below:

Value Function Description
Forward operation
DIx 1
(FWD)
Reverse operation
Dly 2

(REV)

As shown in the below figure, when only K1 is ON, the Inverter instructs forward rotation. When only
K2 is ON, the Inverter instructs reverse rotation. When K1 and K2 are ON or OFF simultaneously, the
Inverter stops.

K1 K2 Operation
0 0 Stop
0 1 REV
1 0 FWD
1 1 Stop

1: Two-line mode 2;

DIx RUN enabled

Dly FWD or REV

CcoM

In this mode, DIx is enable terminal, and DIy terminal decides operation direction .

Value Function Description
Forward operation
DIx 1
(FWD)
Reverse operation
Dly 2
(REV)
0: invalid; 1: valid.
K1 K2 Operation
0 0 Stop
0 1 Stop
1 0 FWD
1 1 REV
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2: Three-line mode 1;

SB2r—m
g DIx (FWD)

SB1_

DIn RUN enable

SB3r
—0"" Dly (REV)

COM

SB1: Stop button
SB2: FWD button
SB3: REV button

In this mode, DIn is enable terminal, and DIx & Dly terminal decides operation direction .

Value Function Description
Forward operation
DIx 1
(FWD)
Reverse operation
Dly 2
(REV)
Din 3 RUN enabled
0: invalid; 1: valid; X: random.
SB1 SB2 SB3 Operation
0 X X Stop
1 1 0 FWD
1 0 1 REV
1 1 0->1 REV
1 0->1 1 FWD

3: Three-line mode 2;

DIx RUN

DIn Stop

Dly Direction

COM
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SB1: Stop button
SB2: Run button

In this mode, DIn is enable terminal, DIx is RUN terminal and Dly terminal decides operation
direction .

Value Function Description
DIx 1 RUN
Dly 2 Direction
Din 3 Enable

0: invalid; 1: valid; X: random.

SB1 SB2 K Operation
0 X X Stop
1 1 0 FWD
1 1 1 REV

4 Two-line mode 3;

K1
DIx (FOR)

Dly (REV)

CcoM

In this mode, the earlier valid terminals have priorities.

Value Function Description
Forward operation
DIx 1
(FWD)
Reverse operation
Dly 2
(REV)
0: invalid; 1: valid.
K1 K2 Operation
0 0 Stop
1 REV
1 0 FWD
1 0->1 FWD
0->1 1 REV
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5. Three-line mode 3;

SB2r—m
g DIx (FWD)

DIn RUN enable

Dly (REV)

COM

SB1: Stop button
SB2: FWD button
SB3: REV button

In this mode, the earlier valid terminals have priorities.

Value Function Description
Forward operation
Dix 1
(FWD)
Reverse operation
Dly 2
(REV)
Din 3 RUN enabled
0: invalid; 1: valid; X: random.
SB1 SB2 SB3 Operation
0 X X Stop
1 1 0 FWD
1 0 1 REV
1 1 0->1 FWD
1 0->1 1 REV
Ten'’s place:
To determine priorities between operation command and JOG.
P4.12 | Terminal UP/DOWN rate 0.01Hz/s~65.535Hz/s ‘1.00Hz/s‘ ¥

It is used to adjust the rate of change of frequency when the frequency is adjusted by means of
terminal UP/DOWN.

« 1f P0.22 (Frequency reference resolution) is 2, the setting range is 0.001-65.535 Hz/s.

« If P0.22 (Frequency reference resolution) is 1, the setting range is 0.01-655.35 Hz/s.
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P4.13 | Al curve 1 minimum input 0.00V~P4.15 0.00V *

414 Corresponding setting of Al . ) 0.0% «
} curve 1 minimum input -100.00%~100.0% il

P4.15 | Al curve 1 maximum input P4.13~10.00V 10.00vV *

PA16 Corresponding setting of Al . ) 100.0% «
} curve 1 maximum input -100.00%~100.0% it

P4.17 | Allfilter ime 0.00s~10.00s 0.10s *

These parameters are used to define the relationship between the analog input voltage and the
corresponding setting. When the analog input voltage exceeds the maximum value (P4.15), the
maximum value is used. When the analog input voltage is less than the minimum value (P4.13), the value
set in P4.34 (Setting for Al less than minimum input) is used.

When the analog input is current input, 1 mA current corresponds to 0.5 V voltage.

P4.17 (Al filter time) is used to set the software filter time of AlL. If the analog input is liable to
interference, increase the value of this parameter to stabilize the detected analog input. However,
increase of the Al filter time will slow the response of analog detection. Set this parameter properly based

on actual conditions.

Graph below are two typical setting examples:

Comesponding set value

(frequency, torque)
1000% p====———— A
A
’ ]
S
// I
i
/ :
0V (O ma) k- L gl
10V (20 mA)
Cormesponding set value A
(frequency, torque)
L1119 SRR -
rd!
/o
S
|
.’J.I. I
0V (D mA) = ! -
/0 10V (20 mA)
-1000%)
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P4.18 | Al curve 2 minimum input 0.00V~P4.20 0.00V
Pa19 Corresponding setting of Al . ) 0.0%

} curve 2 minimum input -100.00%~100.0% il
P4.20 | Al curve 2 maximum input P4.18~10.00V 10.00V
Paz1 Corresponding setting of Al . ) 100.0%

} curve 2 maximum input -100.00%~100.0% it
p4.22 | Al2filter time 0.00s~10.00s 0.10s
P4.23 | Al curve 3 minimum input -10.00V~P4.25 0.10V

Corresponding setting of Al
P4.24 . R -100.0%~100.0% 0.0%
curve 3 minimum input
pP4.25 | Al curve 3 maximum input P4.23~10.00V 4.00V
Corresponding setting of Al
- 0/~ 0, 0,
P4.26 curve 3 maximum input 100.0%~100.0% 100.0%
p4.27 | Al3filter time 0.00s~10.00s 0.10s

The method of setting Al2 and AI3

functions is similar to that of setting Al1 function.

P4.28 | Pulse minimum input 0.00kHz~P4.30 0.00kHz
P4.29 Corresponding  setting of ) ) 0.0%

) pulse minimum input -100.0%~100.0% R
P4.30 | Pulse maximum input P4.28~50.00kHz 50.00

i tti f
pagy | Cormesponding - seting of | o0 o0 100 0o 100.0%
pulse maximum input

P4.32 | Pulse filter time 0.00s~10.00s 0.10s

These parameters are used to set the relationship between DI5 pulse input and corresponding

settings. The pulses can only be input by DI5. The method of setting this function is similar to that of
setting Al1 function.

One’s place Al1 curve selection
Curve 1 (2 points, see F4-13 to F4-16) 1
Curve 2 (2 points, see F4-13 to F4-16) 2
Curve 3 (2 points, see F4-13 to F4-16) 3

Ten’s place AI2 curve selection
Curve 1 (2 points, see F4-13 to F4-16) 1

P4.33 | Al curve selection 321

Curve 2 (2 points, see F4-13 to F4-16) 2
Curve 3 (2 points, see F4-13 to F4-16) 3

Hundred's place AI3 curve selection
Curve 1 (2 points, see F4-13 to F4-16) 1
Curve 2 (2 points, see F4-13 to F4-16) 2
Curve 3 (2 points, see F4-13 to F4-16) 3
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The one's place, ten's place and hundred's place of this parameter are respectively used to select
the corresponding curve of Al1, Al2 and Al3. Any of the five curves can be selected for Al1, Al2 and Al3.

The DLB1 provides two Al terminals as standard. Al3x is provided by an optional extension card.

One’s . - .
Setting for Al1 less than minimum input
place
Minimum value 0
0.0% 1

Ten’s place| Setting for AI2 less than minimum input

Setting for Al less than X
P4.34 i 9 ) Minimum value 0 000 | ¥
minimum input

0.0% 1

Hundred's |  Setting for AI3 less than minimum input

place
Minimum value 0
0.0% 1

This parameter is used to determine the corresponding setting when the analog input voltage is less
than the minimum value. The unit's digit, ten's digit and hundred's digit of this parameter respectively
correspond to the setting for Al2, Al2 and Al3.

If the value of a certain digit is 0, when analog input voltage is less than the minimum input, the
corresponding setting of the minimum input (F4-14, F4-19, F4-24) is used.

If the value of a certain digit is 1, when analog input voltage is less than the minimum input, the
corresponding value of this analog input is 0.0%

P4.35 | DI1 delay time 0.0s~3600.0s 0.0s *
P4.36 | DI2 delay time 0.0s~3600.0s 0.0s *
P4.37 | DI3 delay time 0.0s~3600.0s 0.0s *

These parameters are used to set the delay time of the Inverter when the status of DI terminals
changes.

Currently, only DI1, DI2 and DI3 support the delay time function.

One’s place ‘ DI1 valid mode
Dl valid High level valid 0
P4.38 | mode 00000 *
selection 1 Low level valid 1
Ten'’s place ‘ DI2 valid mode
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High level valid 0

Low level valid 1
Hundred’s place ‘ DI3 valid mode

High level valid 0
Low level valid 1
Thousand's place DI4 valid mode

High level valid 0
Low level valid 1

Ten Thousand's DI5 valid mode

place
High level valid 0
Low level valid 1
One’s place ‘ DI6 valid mode
High level valid 0
Low level valid 1
Ten’s place ‘ D17 valid mode
High level valid 0
Low level valid 1
Hundred’s place ‘ DI8 valid mode
pasg | D!mode High level valid 0 00000 | %
selection2
Low level valid 1
Thousand's place ‘ DI9 valid mode
High level valid 0
Low level valid 1

Ten Thousand's DI10 valid mode

place
High level valid 0
Low level valid 1

These parameters are used to set the valid mode of DI terminals.

« 0: High level valid

The DI terminal is valid when being connected with COM, and invalid when being disconnected from
COM.

« 1: Low level valid

The DI terminal is invalid when being connected with COM, and invalid when being disconnected
from COM.
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4.7 Output terminals: P5.00-P5.22

The DLB1 provides two analog output (AO) terminals, a digital output (DO) terminal, a relay terminal and

a FM terminal (used for high-speed pulse output or open-collector switch signal output) as standard.

If these output terminals cannot satisfy requirements, use an optional I/0 extension card that provides a

relay terminal (relay 2) and a DO terminal (DO2).

- . Defa Restri
Code Description Setting range ult i
Pulse output (FMP) 0
P5.00 | FM output mode 0 *
Switch signal output (FMR) 1
The FM terminal is programmable multiplexing terminal. It can be used for high-speed pulse
output (FMP), with maximum frequency of 50 kHz. Refer to P5.06 for relevant functions of FMP. It can
also be used as open collector switch signal output (FMR).
FMR function
P5.01 (open-collector output 0-44 0 P
terminal)
Relay function 1
P5.02 | (T/A-T/B-TIC) 0-44 2 *
Extension card relay
P5.03 | function 2 (P/A-P/B-PIC) 0-44 2 *
DO1 function selection
P5.04 | (open-collector output 0-44 1 *
terminal)
DO2 function selection
pP5.05 | (open-collector output 0-44 1 *

terminal)

These five parameters are used to select the functions of the five digital output terminals.
T/A-T/B-T/C and P/A-P/B-P/C are respectively the relays on the control board and the extension card.

The functions of the output terminals are described in the following table.

Value Function Description
0 No output The terminal has no function.
When the Inverter is running and has output
1 Inverter running frequency (can be zero), the terminal
becomes ON.
When the Inverter stops due to a fault, the
2 Fault output (stop) terminal becomes ON.
3 Frequency-level detection Refer to the descriptions of P8.19 and
FDT1 output P8.20.
4 Frequency reached Refer to the descriptions of P8.21.
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Zero-speed running (no
output at stop)

If the Inverter runs with the output
frequency of 0, the terminal becomes ON. If
the Inverter is in the stop state, the terminal
becomes OFF.

Motor overload pre-warning

The Inverter judges whether the motor load
exceeds the overload pre-warning
threshold before performing the protection
action. If the pre-warning threshold is
exceeded, the terminal becomes ON. For
motor overload parameters, see the
descriptions of P9.00 to P9.02.

Inverter overload prewarning

The terminal becomes ON 10s before the
Inverter overload protection action is
performed.

Set count value reached

The terminal becomes ON when the count
value reaches the value set in PB.08.

Designated count value
reached

The terminal becomes ON when the count
value reaches the value set in PB.09.

10

Length reached

The terminal becomes ON when the
detected actual length exceeds the value
setin PB.05.

11

PLC cycle complete

When simple PLC completes one cycle, the
terminal outputs a pulse signal with width of
250 ms.

12

Accumulative running time
reached

If the accumulative running time of the
Inverter exceeds the time set in P8.17, the
terminal becomes ON.

13

Frequency limited

If the set frequency exceeds the frequency
upper limit or lower limit and the output
frequency of the Inverter reaches the upper
limit or lower limit, the terminal becomes
ON.

14

Torque limited

In speed control mode, if the output torque
reaches the torque limit, the Inverter enters
the stall protection state and meanwhile the
terminal becomes ON.

15

Ready for RUN

If the Inverter main circuit and control circuit
become stable, and the Inverter detects no
fault and is ready for RUN, the terminal
becomes ON.

16

All larger than Al2

When the input of All is larger than the
input of Al2, the terminal becomes ON.
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17 Frequency upper limit | If the running frequency reaches the upper
reached limit, the terminal becomes ON.
. If the running frequency reaches the lower
Frequency lower limit . A
18 reached (no output at stop) limit, the terminal becomes ON. In the stop
p P state, the terminal becomes OFF.
19 Undervoltage state output If the_ Inverter is in undervoltage state, the
terminal becomes ON.
Communication
20 Refer to the communication protocol.
setting
21 Reserved Reserved.
22 Reserved Reserved.
. : . If the output frequency of the Inverter is O,
23 gﬁtrou?pa(tazttioru)nnlng 2 (having the terminal becomes ON. In the state of
p P stop, the signal is still ON.
Accumulative power- on time | 'f the Inverter accumulative power-on time
24 p (P7.13) exceeds the value set in P8.16, the
reached B
terminal becomes ON.
o5 Frequency level detection Refer to the descriptions of P8.28 and
FDT2 output P8.29.
26 Frequency 1 reached Refer to the descriptions of P8.30 and
P8.31.
27 Frequency 2 reached Refer to the descriptions of P8.32 and
P8.33.
28 Current 1 reached Refer to the descriptions of P8.38 and
P8.39.
29 Current 2 reached Refer to the descriptions of P8.40 and
P8.41.
If the timing function (P8.42) is valid, the
30 Timing reached terminal becomes ON after the current
9 running time of the Inverter reaches the set
time.
If All input is larger than the value of P8.46
31 A1 inout limit exceeded (AI1 input voltage upper limit) or lower than
p the value of P8.45 (All input voltage lower
limit), the terminal becomes ON.
22 Load becoming 0 If the load becomes 0, the terminal
becomes ON.
33 Reverse runnin If the Inverter is in the reverse running
9 state, the terminal becomes ON.
34 Zero current state Refer to the descriptions of P8.28 and

P8.29.
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If the heatsink temperature of the inverter
module (P7.07) reaches the set module

35 Module temperature reached temperature threshold (P8.47), the terminal
becomes ON.
36 Software current limit Refer to the descriptions of P8.36 and
exceeded P8.37.
Frequency lower limit If the running frequency reaches the lower
37 reached (having output at limit, the terminal becomes ON. In the stop
stop) state, the signal is still ON.
If a fault occurs on the Inverter and the
38 Alarm output Inverter continues to run, the terminal
outputs the alarm signal.
If the motor temperature reaches the
temperature set in P9.58 (Motor overheat
39 Motor overheat warning warning threshold), the terminal becomes
ON. You can view the motor temperature
by using d0.34.
If the current running time of Inverter
40 Current running time reached exceeds the value of P8.53, the terminal
becomes ON.
42 Command status Direct output
43 FWD command status
44 REV command status

P5.06 | FMP output selection 0-16 0
P5.07 | AO1 output selection 0-16 0
P5.08 | AO2 output selection 0-16 1

The output pulse frequency of the FMP terminal ranges from 0.01 kHz to "Maximum FMP output

frequency" (P5.09). The value of P5.09 is between 0.01 kHz and 100.00 kHz.

The output range of AO1 and AO2 is 0-10 V or 0-20 mA. The relationship between pulse and
analog output ranges and corresponding functions is listed in the following table.

Value Function Description
0 Running frequency 0 to maximum output frequency
1 Set frequency 0 to maximum output frequency
2 Output current 0 to 2 times of rated motor current
3 Output torque (absolute value) 0 to 2 times of rated motor torque
4 Output power 0 to 2 times of rated power

72-




5 Output voltage 0 to 1.2 times of rated Inverter voltage

6 Pulse input 0.01-100.00 kHz

7 All 0-10V

8 Al2 0-10 V (or 0-20 mA)

9 Al3 0-0V

10 Length 0 to maximum set length

11 Count value 0 to maximum count value

12 Communication setting 0.0%-100.0%

13 Motor rotational speed Omg(irr?]tjlrtri]ogszpﬁefre:qizrr:g;ponding to
14 Output current 0.0-1000.0 A

15 Output voltage 0.0-000.0 V

16 Output torque (actual value) -2 times of rated motor torque to 2 times of

rated motor torque

Maximum FMP output
frequency

P5.09 0.01kHz~100.00kHz 50.00kHz| *

If the FM terminal is used for pulse output, this parameter is used to set the maximum frequency
of pulse output.

P5.10 | AOL1 zero offset coefficient -100.0%~+100.0% 0.0% *
P5.11 | AO1gain -10.00~+10.00 1.00 o
P5.12 | AO2 zero offset coefficient -100.0%~+100.0% 0.00% *
P5.13 | AO2 gain -10.00~+10.00 1.00 ¥

These parameters are used to correct the zero drift of analog output and the output amplitude
deviation. They can also be used to define the desired AO curve.

If "b" represents zero offset, "k" represents gain, "Y" represents actual output, and "X" represents
standard output, the actual output is: Y = kX + b.

The zero offset coefficient 100% of AO1 and AO2 corresponds to 10 V (or 20 mA). The standard
output refers to the value corresponding to the analog output of 0 to 10 V (or 0 to 20 mA) with no zero
offset or gain adjustment.

For example, if the analog output is used as the running frequency, and it is expected that the
output is 8 V when the frequency is 0 and 3 V at the maximum frequency, the gain shall be set to -0.50,
and the zero offset shall be set to 80%.
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P5.17 | FMR output delay time 0.0s~3600.0s 0.0s *
P5.18 | Relay 1 output delay time 0.0s~3600.0s 0.0s *
P5.19 | Relay 2 output delay time 0.0s~3600.0s 0.0s *
P5.20 | DO1 output delay time 0.0s~3600.0s 0.0s ¥
P5.21 | DO2 output delay time 0.0s~3600.0s 0.0s *

These parameters are used to set the delay time of output terminals FMR, relay 1, relay 2, DO1
and DO2 from status change to actual output.

One’s place ‘ FMR valid mode
Positive logic 0
Negative logic 1
Ten’s place ‘ RELAY 1 valid mode
Positive logic 0
Negative logic 1
DO valid Hundred’s place ‘ RELAY 2 valid mode
P5.22 | mode Positive logic 0 00000
selection Negative logic 1
Thousand's place ‘ DOL1 valid mode
Positive logic 0
Negative logic 1
Ten thousand's place ‘ DO2 valid mode
Positive logic 0
Negative logic 1

X’S

Itis used to set the logic of output terminals FMR, relay 1, relay 2, DO1 and DO2.

« 0: Positive logic
The output terminal is valid when being connected with COM, and invalid when being
disconnected from COM.

« 1: Positive logic
The output terminal is invalid when being connected with COM, and valid when being
disconnected from COM.
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4.8 Start/stop control: P6.00-P6.15

Code Description Setting range 2::1 CRttieg;r;
Direct start 0

P6.00 | Start mode Rotational speed tracking restart 1 0 e
Pre-excited start (asynchronous 2
motor)

. 0: Direct start

-If the DC braking time is set to 0, the Inverter starts to run at the startup frequency.

-If the DC braking time is not 0, the Inverter performs DC braking first and then starts to run at the
startup frequency. It is applicable to small-inertia load application where the motor is likely to rotate at
startup.

. 1: Rotational speed tracking restart

The Inverter judges the rotational speed and direction of the motor first and then starts at the tracked
frequency. Such smooth start has no impact on the rotating motor. It is applicable to the restart upon
instantaneous power failure of large-inertia load. To ensure the performance of rotational speed
tracking restart, set the motor parameters in group F1 correctly.

. 2: Pre-excited start (asynchronous motor)

It is valid only for asynchronous motor and used for building the magnetic field before the motor runs.
For pre-excited current and pre-excited time, see parameters of F6-05 and F6-06.

-If the pre-excited time is 0, the Inverter cancels pre-excitation and starts to run at startup frequency.
- If the pre-excited time is not 0, the Inverter pre-excites first before startup, improving the dynamic
response of the motor.

From frequency at stop 0
P6.01 Speed track mode From zero speed 110 *
From maximum frequency 2

To complete the rotational speed tracking process within the shortest time, select the proper mode
in which the Inverter tracks the motor rotational speed.

« 0: From frequency at stop
It is the commonly selected mode.

« 1: From zero frequency
It is applicable to restart after a long time of power failure.

¢ 2: From the maximum frequency
It is applicable to the power-generating load.

Rotational speed tracking
speed

P6.02 1~100 20 *

In the rotational speed tracking restart mode, select the rotational speed tracking speed. The
larger the value is, the faster the tracking is. However, too large value may cause unreliable tracking.
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P6.03 | Startup frequency 0.00Hz~10.00Hz 0.00Hz *

P6.04 Startup frequency holding 0.05-100.05 0.0s *

time

To ensure the motor torque at Inverter startup, set a proper startup frequency. In addition, to build
excitation when the motor starts up, the startup frequency must be held for a certain period.

The startup frequency (P6.03) is not restricted by the frequency lower limit. If the set target
frequency is lower than the startup frequency, the Inverter will not start and stays in the standby state.

During switchover between forward rotation and reverse rotation, the startup frequency holding
time is disabled. The holding time is not included in the acceleration time but in the running time of
simple PLC.

Example 1:

P0.03=0 The frequency source is digital setting.
P0.08 = 2.00 Hz The digital setting frequency is 2.00 Hz.
P6.03 = 5.00 Hz The startup frequency is 5.00 Hz.

P6.04 =2.0s The startup frequency holding time is 2.0s.

In this example, the Inverter stays in the standby state and the output frequency is 0.00 Hz.

Example 2:

P0.03=0 The frequency source is digital setting.
P0.08 = 10.0 0 Hz The digital setting frequency is 10.00 Hz.
P6.03 =5.00 Hz The startup frequency is 5.00 Hz.

P6.04 = 2.0s The startup frequency holding time is 2.0s.

In this example, the Inverter accelerates to 5.00 Hz, and then accelerates to the set frequency
10.00 Hz after 2s.

Startup DC braking

P6.05 | current/Pre-excited current | 0%~100% 0% *
Startup DC braking

P6.06 | time/Pre-excited time 0.0s~100.0s 0.0s *

Startup DC braking is generally used during restart of the Inverter after the rotating motor stops.
Pre-excitation is used to make the Inverter build magnetic field for the asynchronous motor before
startup to improve the responsiveness.

Startup DC braking is valid only for direct start (P6.00 = 0). In this case, the Inverter performs DC
braking at the set startup DC braking current. After the startup DC braking time, the Inverter starts to
run. If the startup DC braking time is 0, the Inverter starts directly without DC braking. The larger the
startup DC braking current is, the larger the braking force is.

If the startup mode is pre-excited start (P6.00 = 3), the Inverter builds magnetic field based on the
set pre-excited current. After the pre-excited time, the Inverter starts to run. If the pre-excited time is 0,

the Inverter starts directly without pre-excitation.

The startup DC braking current or pre-excited current is a percentage relative to the base value.
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« If the rated motor current is less than or equal to 80% of the rated Inverter current, the base
value is the rated motor current.

« If the rated motor current is greater than 80% of the rated Inverter current, the base value is
80% of the rated Inverter current.

Linear acceleration/deceleration 0
Acceleration/ Deceleration ! .
P6.07 S-curve acceleration/deceleration A 110 *
mode
S-curve acceleration/deceleration B 2

It is used to set the frequency change mode during the Inverter start and stop process. « 0:
Linear acceleration/deceleration.

The output frequency increases or decreases in linear mode. The DLB1 provides four group of
acceleration/deceleration time, which can be selected by using P4.00 to P4.08.

« 1: S-curve acceleration/deceleration A

The output frequency increases or decreases along the S curve. This mode is generally used in
the applications where start and stop processes are relatively smooth, such as elevator and conveyor
belt. P6.08 and P6.09 respectively define the time proportions of the start segment and the end
segment.

« 2: S-curve acceleration/deceleration B

In this curve, the rated motor frequency f is always the inflexion point. This mode is

usually used in applications where acceleration/deceleration is required at the speed higher than
the rated frequency.

When the set frequency is higher than the rated frequency, the acceleration/ deceleration time is:

=6 (f)

In the formula, f is set frequency; f, is motor rated frequency; T is the acceleration time from 0 Hz
1o fo.

5
+'5) x T

P6.08 Time proportion of S-curve ) ) 30.0% N
. start segment 0.0%~(100.0%-P6.09) 0%

P6.09 Time proportion of S-curve ) ) 30.0% N
. end segment 0.0%~(100.0%-P6.08) 0%

output |
frequency| Hz

set f
frequency

time t

. N L oz

Graph4-11  S-curve acceleration/deceleration A
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Output ‘
Frequency Hz
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Set
Frequency
Rated fbf---gf-----mmemmmmmm i e
Frequenc N !
y H :
H ' time t
' '
— —
Graph.12  S-curve acceleration/deceleration B
Decelerate to stop 0
P6.10 | Stop mode 0 %
Coast to stop 1

0: Decelerate to stop
After the stop command is enabled, the Inverter decreases the output frequency according to the
deceleration time and stops when the frequency decreases to zero.

1: Coast to stop
After the stop command is enabled, the Inverter immediately stops the output. The motor will
coast to stop based on the mechanical inertia.

- ) 0.00H
P6.11 Initial frequency of stop DC 0.00Hz~ maximum frequency pe
braking z
Wiaiting time of stop DC 0.0
P6.12 | praking 0.0s~36.0s . e
P6.13 | Stop DC braking current 0%~100% 0% *
N 0.0
P6.14 | Stop DC braking time 0.0s~100.0s *
s

P6.11 (Initial frequency of stop DC braking)
During the process of decelerating to stop, the Inverter starts DC braking when the running
frequency is lower than the value set in P6.11.

« P6.12 (Waiting time of stop DC braking)

When the running frequency decreases to the initial frequency of stop DC braking, the Inverter
stops output for a certain period and then starts DC braking. This prevents faults such as overcurrent
caused due to DC braking at high speed.

« P6.13 (Stop DC braking current)

This parameter specifies the output current at DC braking and is a percentage relative to the base
value.

— If the rated motor current is less than or equal to 80% of the rated Inverter current, the base
value is the rated motor current.

— If the rated motor current is greater than 80% of the rated Inverter current, the base value is
80% of the rated Inverter current.

* P6.14 (Stop DC braking time)
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This parameter specifies the holding time of DC braking. If it is set to 0, DC braking is cancelled.
The stop DC braking process is shown in the following figure.

Qutput
frequency (Hz)
.l." r
/ A
/ 1
Initial frequency of} / | \
stop DC braking ————;‘-—— ————-——I—-\i
/ i _
T o —"
: 1 | Time (t)
Effective value off I o
output voltage i : |
| |
Lo
! I ) Waiting time of
: —\ |stop DC braking
{ |
'/ N
Stop DC braking [ == === ===~~~ -k
1/ :
v " -
| | | Time t
I siop e
RUN braking time
command J — g
P6.15 | Brake use ratio ‘ 0%~100% ‘ 100% | *

It is valid only for the Inverter with internal braking unit and used to adjust the duty ratio of the
braking unit. The larger the value of this parameter is, the better the braking result will be. However,
too larger value causes great fluctuation of the Inverter bus voltage during the braking process.
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4.9 Operation panel and display: P7.00-P7.14

Def Restri

Code Description Setting range ault | ctions

DIR/JOG disabled 0

Switchover between operation panel
control and remote command control 1
(terminal or communication)

P7.01 | DIRNJOG function Switchover between forward rotation

2
and reverse rotation
Forward JOG 3
Reverse JOG 4

DIR/JOG key is a multifunctional key. You can set the function of the DIR/JOG key by using this
parameter. You can perform switchover by using this key both in stop or running state.

« 0: DIR/JOG key disabled This key is disabled.

« 1: Switchover between operation panel control and remote command control (terminal or
communication)

You can perform switchover from the current command source to the operation panel control
(local operation). If the current command source is operation panel control, this key is invalid.

« 2: Switchover between forward rotation and reverse rotation
You can change the direction of the frequency reference by using the DIR/JOG key. It is valid
only when the current command source is operation panel control.

« 3: Forward JOG
You can perform forward JOG (FJOG) by using the DIR/JOG key.

* 4:Reverse JOG
You can perform reverse JOG (FJOG) by using the DIR/JOG key.

STOP/RESET key enabled only in
operation panel control

P7.02 | STOP/RESET ) 1)
STOP/RESET key enabled in any

operation mode

LED display running
parameters 1

P7.03 0000~FFFF 1F =
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15|14 13| 12| 11| 10| 9| 8 ‘7‘6\5‘4\3‘2\1‘0\

DO status \; Running 1(Hz)
frequency

All Voltage (V) —— Set (Hz)
frequency

Al2 Voltage(V) S DCI bus = (V)
Voltage

AlI3 Voltage(V) —————————ouput (V)
voltage

Counter value ————————————— Output (A)
current

Length Output (kW)
power

Load speed Output (%)
Torque

PID setting DI status

If a parameter needs to be displayed during the running, set the corresponding bit to 1, and set
P7.03 to the hexadecimal equivalent of this binary number.

p7.04 LED display running 0000~FFFE 0 «
' parameters 2
[is e 3 32 [ [0] o] o] [ lele]els]e]:]0]

l;Lmear speed \; PID feedback
PLC phase

Power-on time (Hour)

Running time ~(Min) Input pulse frequency  (kHz)

Input pulse frequency (Hz) Running frequency 2 (Hz)

c jcati g running time
Encoder speed Allvoltage (V)
before correction
X Al2voltage (V)
before correction
Y A3 voltage (V)

before correction

If a parameter needs to be displayed during the running, set the corresponding bit to 1, and set
P7.04 to the hexadecimal equivalent of this binary number.

These two parameters are used to set the parameters that can be viewed when the Inverter is in
the running state. You can view a maximum of 32 running state parameters that are displayed from the
lowest bit of P7.03.

LED display sto
P7.05 piay stop 0000~FFFF 3 |
parameters
‘15‘14\13‘12‘11|10‘9‘8‘ 716|5|4] 3|2 1 0
set
H.
Length frequenc)g' 2)
PLC phase bus ()
voltage
Load speed DI status
PID setting DO status
Input pulse frequency(Hz) All voltage W)
reserved Al2 voltage V)
reserved AlI3 voltage ™
reserved counter

If a parameter needs to be displayed during the running, set the corresponding bit to 1, and set
P7.05 to the hexadecimal equivalent of this binary number.
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i 1.000
Load speed display 0.0001~6.5000 %

P7.06
coefficient 0

This parameter is used to adjust the relationship between the output frequency of the Inverter and
the load speed. For details, see the description of P7.12.

Heatsink temperature of 12
0.0°C~100.0°C .

P7.07
inverter module °C

It is used to display the insulated gate bipolar transistor (IGBT) temperature of the inverter
module, and the IGBT overheat protection value of the inverter module depends on the model.

P7.08 Rectification module 0.0°C=100.0°C 0°C o

temperature

P7.09 | Accumulative running time 0h~65535h oh .

tis used to display the accumulative running time of the Inverter. After the accumulative running
time reaches the value set in P8.17, the terminal with the digital output function 12 becomes ON.

P7.10 | Product number Inverter Product number - °
p7.11 | Software version Software version of control board - .
0 decimal place 0
Number of decimal places for| 1 decimal place 1
P7.12 load d displ 1 *
0ad speed display 2 decimal place 2
3 decimal place 3

P7.12 is used to set the number of decimal places for load speed display. The following gives an
example to explain how to calculate the load speed:

Assume that P7.06 (Load speed display coefficient) is 2.000 and P7.12 is 2 (2 decimal places).
When the running frequency of the Inverter is 40.00 Hz, the load speed is 40.00 x 2.000 = 80.00
(display of 2 decimal places).

If the Inverter is in the stop state, the load speed is the speed corresponding to the set frequency,
namely, “set load speed". If the set frequency is 50.00 Hz, the load speed in the stop state is 50.00 x
2.000 = 100.00 (display of 2 decimal places).

P7.13 | Accumulative power-on time | Oh~65535h I - I .

It is used to display the accumulative power-on time of the Inverter since the delivery. If the time
reaches the set power-on time (P8.17), the terminal with the digital output function 24 becomes ON.

Accumulative power

P7.14 0~65535 kWh - b

consumption

It is used to display the accumulative power consumption of the Inverter until now.
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4.10 Auxiliary functions: P8.00-P8.53

- . Restri
Code Description Setting range Default| .
ctions
P8.00 | JOG running frequency 0.00Hz~ maximum frequency 2.00Hz | %
P8.01 | JOG acceleration time 0.0s~6500.0s 200s | %
P8.02 | JOG deceleration time 0.0s~6500.0s 200s | %

These parameters are used to define the set frequency and acceleration/deceleration time of the
Inverter when jogging. The startup mode is "Direct start" (P6.00 = 0) and the stop mode is "Decelerate
to stop" (P6.10 = 0) during jogging.

P8.03 Acceleration time 2 0.0s~6500.0s 10.0s P
P8.04 Deceleration time 2 0.0s~6500.0s 10.0s *
P8.05 Acceleration time 3 0.0s~6500.0s 10.0s bAe
P8.06 Deceleration time 3 0.0s~6500.0s 10.0s *
P8.07 Acceleration time 4 0.0s~6500.0s 10.0s P
P8.08 Deceleration time 4 0.0s~6500.0s 10.0s | *

The DLB1 provides a total of four groups of acceleration/deceleration time, that is, the preceding
three groups and the group defined by P0.17 and P0.18.

Definitions of four groups are completely the same. You can switch over between the four groups
of acceleration/deceleration time through different state combinations of DI terminals. For more
details, see the descriptions of P4.01 to P4.05.

P8.09 | Jump frequency 1 0.00Hz~ maximum frequency 0.00Hz | *
P8.10 | Jump frequency 2 0.00Hz~ maximum frequency 0.00Hz |
P8.11 | Frequency jump amplitude 0.00Hz~ maximum frequency 0.00Hz | *

If the set frequency is within the frequency jump range, the actual running frequency is the jump
frequency close to the set frequency. Setting the jump frequency helps to avoid the mechanical
resonance point of the load.

The DLB1 supports two jump frequencies. If both are set to 0, the frequency jump function is
disabled. The principle of the jump frequencies and jump amplitude is shown in the following figure.
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Output
frequency (Hz) J

Jump
frequency 2

Jump
frequency 1

[Frequency jump amp\iludg -

[Frequency jump amplitude

------ =8

Frequency jump amplitude

Frequency jump amplitude

Time (tL

Forward/Reverse rotation

P8.12 . 0.00s~3000.0s 0.0s *
dead-zone time
Itis used to set the time when the output is 0 Hz at transition of the Inverter forward rotation
and reverse rotation, as shown in the following figure.
Output
Frequenc)‘ Hz
FWD
time t
- REV
dead-zone time
Enabled 0
P8.13 Reverse control 0 ¥
Disabled 1
Itis used to set whether the Inverter allows reverse rotation. In the applications where reverse
rotation is prohibited, set this parameter to 1.
Run at frequency lower limit 0
Running mode when set Stop (needs start command) 1
P8.14 | frequency lower than 0 ¥
. Run at zero speed 2
frequency lower limit
Stop (restart automatically if 3

frequency is higher than lower limit)
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It is used to set the Inverter running mode when the set frequency is lower than the frequency
lower limit. The DLB1 provides three running modes to satisfy requirements of various applications.

P8.15 | Droop control 0.00Hz~10.00Hz 0.00Hz ‘ *

This function is used for balancing the workload allocation when multiple motors are used to drive
the same load.

The output frequency of the Inverters decreases as the load increases. You can reduce the
workload of the motor under load by decreasing the output frequency for this motor, implementing
workload balancing between multiple motors.

Accumulative power-on time
threshold

P8.16 0h~65000h Oh *

If the accumulative power-on time (P7.13) reaches the value set in this parameter, the
corresponding DO terminal becomes ON.

For example, combining DI/DO functions, to implement the function that the Inverter reports an
alarm when the actual accumulative power-on time reaches the threshold of 100 hours, perform the
setting as follows:

1) Set DI1 to user-defined fault 1: P4.00 = 44.
3) Set DO1 to power-on time reached: P5.04 = 24.

4) Set the accumulative power-on time threshold to 100 h: P8.16 = 100h.

Then, the Inverter reports 26=E.ArA when the accumulative power-on time reaches 100 hours.

Accumulative running time
threshold

P8.17 0h~65000h Oh *

It is used to set the accumulative running time threshold of the Inverter. If the accumulative
running time (P7.09) reaches the value set in this parameter, the corresponding DO terminal becomes
ON.

No 0
P8.18 | Startup protection 0 #
Yes 1

This parameter is used to set whether to enable the safety protection. If it is set to 1, the Inverter
does not respond to the run command valid upon Inverter power-on (for example, an input terminal is
ON before power-on). The Inverter responds only after the run command is cancelled and becomes
valid again.

In addition, the Inverter does not respond to the run command valid upon fault reset of the
Inverter. The run protection can be disabled only after the run command is cancelled.

In this way, the motor can be protected from responding to run commands upon power-on or fault
reset in unexpected conditions.

-85-



Frequency detection value

P8.19 0.00Hz~ maximum frequency 50.00Hz Y
(FDTL)
Frequency detection hysteresi

P8.20 quency 4 0.0%-~100.0%(FDT1 E3F) 5.0% *

(FDT hysteresis 1)

If the running frequency is higher than the value of P8.19, the corresponding DO terminal

becomes ON. If the running frequency is lower than value of P8.19, the DO terminal goes OFF

These two parameters are respectively used to set the detection value of output frequency and

hysteresis value upon cancellation of the output. The value of P8.20 is a percentage of the hysteresis
frequency to the frequency detection value (P8.19).

The FDT function is shown in the following figure.

Output frequency (Hz)k

FDT level FDT hysteresis
- — = — — 4 =FB8-19xF820
r 1
I I
| I
I |
Frequency reached 4 l I Time (t)
detection signal [ I
(DO, relay) | |
| I
I I
ON
Time (t)
pg.2y | Detectionrange of 0.00%~100%( maximum frequency) 0.0% *
frequency reached

If the Inverter running frequency is within the certain range of the set frequency, the corresponding
DO terminal becomes ON.

This parameter is used to set the range within which the output frequency is detected to reach the

set frequency. The value of this parameter is a percentage relative to the maximum frequency. The

detection range of frequency reached is shown in the following figure.

-86-



Qutput frequency (Hz)4&
-~ A~ ===

Set frequency Detection
_\\_ -1 range

Frequency reached 3
detection signal

HE:
A

Jump frequency during Disabled 0

acceleration/deceleration Enabled 1

P8.22

It is used to set whether the jump frequencies are valid during acceleration/deceleration.

When the jump frequencies are valid during acceleration/deceleration, and the running frequency
is within the frequency jump range, the actual running frequency will jump over the set frequency jump
amplitude (rise directly from the lowest jump frequency to the highest jump frequency).

The following figure shows the diagram when the jump frequencies are valid during
acceleration/deceleration.




Output
frequency (Hz)“

wep | T} Frequency jump amplitude
frequency 2 _t Frequency jump amplitude

Jump - -Frequency jump amplitude
frequency 1 _ _t Frequency jump amplitude

Time (t)

>
>

Frequency switchover point
P8.25 | between accelerationtime 1 | 0.00Hz~ maximum frequency 0.00Hz | *
and acceleration time 2

Frequency switchover point
P8.26 | between decelerationtime 1 | 0.00Hz~ maximum frequency 0.00Hz | *
and deceleration time 2

This function is valid when motor 1 is selected and acceleration/deceleration time switchover is
not performed by means of DI terminal. It is used to select different groups of acceleration/
deceleration time based on the running frequency range rather than DI terminal during the running
process of the Inverter.

Cutput
frequency (Hz)
Set frequency === ————
| [}
P82S|==== I 1
1 I )
oo dbe, ;|| T S TGP IR | Spp——"
! | | H
| | ] |
- : ! 1\ Time ()
1 1 ] i T >
. | | [-—J
Acceleration! ! 1 | Deteleration
time 2 ! ! ] time 2
2 : ) : !
| ‘
Acceleration Deceleration
time 1 time 1

During acceleration, if the running frequency is smaller than the value of P8.25, acceleration time
2 is selected. If the running frequency is larger than the value of P8.25, acceleration time 1 is selected.

During deceleration, if the running frequency is larger than the value of P8.26, deceleration time 1
is selected. If the running frequency is smaller than the value of P8.26, deceleration time 2 is selected.
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P8.27

Disabled 0

Terminal JOG preferred 0 *

Enabled 1

It is used to set whether terminal JOG is preferred.

If terminal JOG is preferred, the Inverter switches to terminal JOG running state when there is a
terminal JOG command during the running process of the Inverter.

Frequency detection value

P8.28 (,:Dq—z) y 0.00Hz~ maximum frequency 50.00Hz| *
Frequency detection

P8.29 | hysteresis (FDT hysteresis 0.0%~100.0%(FDT2 Level) 5.0% ¥

2)

The frequency detection function is the same as FDT1 function. For details, refer to the

descriptions of P8.19 and P8.20.
P8.30 Any frequency reaching X 50.00H N
. detection value 1 0.00Hz~ maximum frequency . z
Pa.31 Any frequency reaching ) ) . 0.0% N
. detection amplitude 1 0.0%~100.0%( maximum frequency) 0%
Any frequency reaching X
P8.32 detection value 2 0.00Hz~ maximum frequency 50.00Hz| ¥
Any frequency reaching .
P8.33 0.0%~100.0%( maximum frequency) 0.0% *

detection amplitude 2

Running frequency

Any frequency
reaching detection
value

Any Frequency
detection value

OFF —I OFF

DO or relay

If the output frequency of the Inverter is within the positive and negative amplitudes of the any
frequency reaching detection value, the corresponding DO becomes ON.
The DLB1 provides two groups of any frequency reaching detection parameters, including

frequency detection value and detection amplitude, as shown in the graph above.

P8.34

Zero current detection level | 0.0%~300.0%( motor rated current) 50% | *

P8.35

time

Zero current detection delay

0.00s~600.00s 0.10s *

If the output current of the Inverter is equal to or less than the zero current detection level and the
duration exceeds the zero current detection delay time, the corresponding DO becomes ON. The zero
current detection is shown in the following figure.
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Output 1
current

P834F -} -------

Zero current
detection /
signal

ON

P—
‘P8.35
| 0, 1
P8.36 8%{;%})&1& current 0.0%(No detection ) 200.0%
0.1%~300.0%( motor rated current)
Pg.37 Output over-current 0.00
' detection delay time 0.00s~600.00s -00s
Output ‘
current

P8.36

Output
over-current
signal

If the output current of the Inverter is equal to or higher than the overcurrent threshold and the

duration exceeds the detection delay time, the corresponding DO becomes ON. The output
overcurrent detection function is shown in the graph above.
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P8.38 | Any current reaching 1 0.0%~300.0%( motor rated current) 100.0% | ¥
P8 39 Any current reaching . ) 0.0% -
. amplitude 1 0.0%~300.0%( motor rated current) .0%
P8.40 | Any current reaching 2 0.0%~300.0%( motor rated current) 100.0% | ¥
Any current reachin
P8.41 y 9 0.0%~300.0%( motor rated current) 0.0% *

amplitude 2

If the output current of the Inverter is within the positive and negative amplitudes of any current

reaching detection value, the corresponding DO becomes ON.

The DLB1 provides two groups of any current reaching detection parameters, including current

detection value and detection amplitudes, as shown in the following figure

Output ‘
current

Any current
reaching

timet
Any current detection
DO or relay
OFF OFF OFF

Disabled 0

P8.42 Timing function 0 *
Enabled 1
P8.44 setting 0
All 1

P8.43 | Timing duration source 0 ¥
Al2 2
Al3( keyboard potentiometer) 3

P8.44 | Timing duration 0.0Min~6500.0Min 0.0Min |

If P8.42 is set to 1, the Inverter starts to time at startup. When the set timing duration is reached,

the Inverter stops automatically and meanwhile the corresponding DO becomes ON.

The Inverter starts timing from 0 each time it starts up and the remaining timing duration can be

queried by d0.20.
The timing duration is set in P8.43 and P8.44, in unit of minute.

P8.45 | Allinput voltage lower limit 0.00V~P8.46 3.10vV

Y

P8.46 | Allinput voltage upper limit | pg.45~10.00V 6.80V

Y

These two parameters are used to set the limits of the input voltage to provide protection on the
Inverter. When the All input is larger than the value of P8.46 or smaller than the value of P8.45, the

corresponding DO becomes ON, indicating that Al1 input exceeds the limit.
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Pg.A7 Module temperature 0.00°C~100°C 750C %
threshold

When the heatsink temperature of the Inverter reaches the value of this parameter, the corresponding
DO becomes ON, indicating that the module temperature reaches the threshold.

Fan working during running 0
P8.48 | Cooling fan control 0 Y
Fan working continously 1

It is used to set the working mode of the cooling fan. If this parameter is set to 0, the fan works
when the Inverter is in running state. When the Inverter stops, the cooling fan works if the heatsink
temperature is higher than 40°C, and stops working if the heatsink temperature is lower than 40°C.

If this parameter is set to 1, the cooling fan keeps working after power-on.

pg.a9 | Wakeup frequency Dormant frequency(P8.51)~ maximum 0.00Hz %
frequency(P0.10)

P8.50 | Wakeup delay time 0.0s~6500.0s 0.0s P

P8.51 | Dormant frequency 0.00Hz~wakeup frequency(P8.49) 0.00Hz |

pg.52 | Dormant delay time 0.0s~6500.0s 0.0s *

These parameters are used to implement the dormant and wakeup functions in the water supply
application.

When the Inverter is in running state, the Inverter enters the dormant state and stops
automatically after the dormant delay time (P8.52) if the set frequency is lower than or equal to the
dormant frequency (P8.51).

When the Inverter is in dormant state and the current running command is effective, the Inverters
starts up after the wakeup delay time (P8.50) if the set frequency is higher than or equal to the wakeup
frequency (P8.49).

Generally, set the wakeup frequency equal to or higher than the dormant frequency. If the wakeup
frequency and dormant frequency are set to 0, the dormant and wakeup functions are disabled.

When the dormant function is enabled, if the frequency source is PID, whether PID operation is
performed in the dormant state is determined by PA.28. In this case, select PID operation enabled in
the stop state (FA-28 = 1).

Current running time
reached

P8.53 0.0Min~6500.0Min 0.0Min | %

When the output power (d0.05) is not equal to the required value, you can perform linear
correction on output power by using this parameter.
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4.11 Fault and protection:

P9.00-P9.70

Rest
Code Description Setting range Default|ricti
ons
; Disabled
P9 00 Motor-overload protection 1 "
selection Enabled
Po 01 Motor overload protection 0.2010.00 1.00 "

gain

P9.00=0

The motor overload protective function is disabled. The motor is exposed to potential
damage due to overheating. A thermal relay is suggested to be installed between the Inverter and

the motor.

P9.00=1

The Inverter judges whether the motor is overloaded according to the inverse time-lag curve
of the motor overload protection.
The inverse time-lag curve of the motor overload protection is:
220% x P9.01 x rated motor current (if the load remains at this value for one minute, the

Inverter reports motor overload fault), or
150% x P9.01 x rated motor current (if the load remains at this value for 60 minutes, the
Inverter reports motor overload fault)

Set P9.01 properly based on the actual overload capacity. If the value of P9.01 is set too

large, damage to the motor may result because the motor overheats but the Inverter does not

report the alarm.

P9.02

Motor overload warning
coefficient

50%~100%

80
%

This function is used to give a warning signal to the control system via DO before motor
overload protection. This parameter is used to determine the percentage, at which pre-warning is
performed before motor overload. The larger the value is, the less advanced the pre-warning will

be.

When the accumulative output current of the Inverter is greater than the value of the

overload inverse time-lag curve multiplied by P9.02, the DO terminal on the Inverter allocated

with function 6 (Motor overload pre-warning) becomes ON.

P9.03 | Over-voltage stall gain 0(No stall over-voltage)~100 0 %
P9.04 \?Jtea'é"e""age stall protective | 50, 1500( three phase) 130% | *

When the DC bus voltage exceeds the value of P9.04 (Overvoltage stall protective voltage)
during deceleration of the Inverter, the Inverter stops deceleration and keeps the present running

frequency. After the bus voltage declines, the Inverter continues to decelerate.

P9.03 (Overvoltage stall gain) is used to adjust the overvoltage suppression capacity of the
Inverter. The larger the value is, the greater the overvoltage suppression capacity will be.
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In the prerequisite of no overvoltage occurrence, set P9.03 to a small value.

For small-inertia load, the value should be small. Otherwise, the system dynamic response
will be slow. For large-inertia load, the value should be large. Otherwise, the suppression result
will be poor and an overvoltage fault may occur.

If the overvoltage stall gain is set to 0, the overvoltage stall function is disabled.

P9.05 | Over-current stall gain 0~100 20 *

Over-current stall
P9.06 protective current 100%~200% 150% | *

When the output current exceeds the overcurrent stall protective current during acceleration/
deceleration of the Inverter, the Inverter stops acceleration/deceleration and keeps the present
running frequency. After the output current declines, the Inverter continues to
accelerate/decelerate.

P9.05 (Overcurrent stall gain) is used to adjust the overcurrent suppression capacity of the
Inverter. The larger the value is, the greater the overcurrent suppression capacity will be. In the
prerequisite of no overcurrent occurrence, set tP9.05 to a small value.

For small-inertia load, the value should be small. Otherwise, the system dynamic response
will be slow. For large-inertia load, the value should be large. Otherwise, the suppression result
will be poor and overcurrent fault may occur.

If the overcurrent stall gain is set to 0, the overcurrent stall function is disabled.

_irei Disabled 0
P9.07 Short-circuit to ground upon 1 %

power- on Enabled 1

Itis used to determine whether to check the motor is short-circuited to ground at power-on of
the Inverter. If this function is enabled, the Inverter's UVW will have voltage output a while after
power-on.

P9.09 Fault auto reset times 0~20 ‘ 0 ‘ *

It is used to set the times of fault auto resets if this function is used. After the value is
exceeded, the Inverter will remain in the fault state.

i i No action 0
P9 10 DO action during fault auto ol «

reset Action 1

It is used to decide whether the DO acts during the fault auto reset if the fault auto reset
function is selected.

Po.11 T|met interval of fault auto 0.15~100.0s 1.0s *
rese

It is used to set the waiting time from the alarm of the Inverter to fault auto reset.

One’s place‘ Input phase loss protection 1 ‘ *

Disabled 0
Enabled 1
P9.12 Input phase loss
protection Ten's place | Contactor energizing protection ‘
Disabled 0
Enabled 1

It is used to determine whether to perform input phase loss or contactor energizing protection.
(Only available for DLB1 series inverter over 18.5KW models)
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Output phase loss Disabled )

P9.13 ) ]
protection selection Enabled 1

tis used to determine whether to perform output phase loss protection.

P9.14 | 1stfault type 0~51 -
P9.15 | 2nd fault type 0~51 B
P9.16 | 3rd (latest) fault type 0~51 -

It is used to record the types of the most recent three faults of the Inverter. 0 indicates no
fault. For possible causes and solution of each fault, refer to Chapter 6.

Fault types:
Number Fault display Fault type

0 No No fault
1 1=E.IGbt IGBT protection
2 2=E.0CAC Acceleration over current
3 3=E.oCdE Ceceleration over current
4 4=E.oCCo Constant speed over current
5 5=E.oUAC Acceleration over voltage
6 6=E.oUdE Deceleration over voltage
7 7=E.oUCo Constant speed over voltage
8 8=E.CPF Control power fault
9 9=E.LU Under voltage fault
10 10=E.oL1 Inverter overload
11 11=E.oLt Motor overload
12 12=1.PHO Input phase loss
13 13=0.PHo Output phase loss
14 14=E.oH1 Module overheat
15 15=E.EloF External fault
16 16=E.CoF1 Communication fault
17 17=E.rECF Contactor fault
18 18=E.HALL Current detection fault
19 19=E.tUnE Motor tuning fault
20 20=E.PG1 Encoder fault
21 21=E.EEP EEPROM read & write fault
22 22=E.HArd Inverter hardware fault
23 23=E.SHot Grounding fault
24 No Reserved
25 No Reserved
26 26=E.ArA Accumulative running time reached fault
27 27=E.USt1 User defined fault 1
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28 28=E.USt2 User defined fault2

29 29=E.APA Power-on time reached

30 30=E.ULF Load becoming 0 fault

31 31=E.PID PID feedback lost during running
40 40=E.CbC IGBT current limiting fault

41 41=E.tSr Running motor switchover fault
42 42=E.SdL Speed deviation too large

43 43=E.oSF Motor over speed

45 45=E.oHt Motor over heat

51 51=E.PoSF Initial position fault

It displays the frequency when the latest fault

P9.17 Frequency upon 3rd fault
occurs.

Po.18 | Current upon 3rd fault It displays the current when the latest fault
occurs.

P9.19 | Bus voltage upon 3rd fault It displays the bus voltage when the latest
fault occurs.
It displays the status of all DI terminals when
the latest fault occurs.
The sequence is as follows:

BIT9 BIT8 | BIT7 | BIT6 | BITS | BIT4 BIT3 | BIT2 IT

P9.20 DI status upon 3rd fault DIO DI9 DI8 DI7 DI6 DIS Dl4 DI3 p!
If a DI is ON, the setting is 1. If the Dl is
OFF, the setting is 0. The value is the
equivalent decimal number converted from
the DI status.
It displays the status of all output terminals
when the latest fault occurs.
The sequence is as follows:

BIT4 BIT3 | BIT2 | BIT1 | BITO
Output terminal status upon
P9.21 DO2 DOl REL2 RELL FMP
3rd fault

If an output terminal is ON, the setting is 1.
If the output terminal is OFF, the setting is
0. The value is the equivalent decimal
number converted from the DI statuses.

P9.22 | 3rd fault inverter status Reserved

P9.23 Power-on time upon 3rd It displays the present power-on time when

i fault the latest fault occurs.
—_— It displays the present running time when the

P9.24 | Running time upon 3rd fault latest fault oceurs.
It displays the frequency when the latest fault

P9.27 | Frequency upon 2nd fault splay quency w u

Occurs.
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It displays the current when the latest fault

P9.28 | Current upon 2nd fault
occurs.
It displays the b It: hen the latest
P9.29 | Bus voltage upon 2nd fault Ispiays the bus voltage when the fates
fault occurs.
It displays the status of all DI terminals when
the latest fault occurs.
The sequence is as follows:
BIT9 | BIT8| BIT7 | BIT6 | BITS | BIT4 BIT3 | BIT2 IT
P9.30 DI status upon 2nd fault DO D9 D8 D7 D6 DI5 D4 DI3 Pl
If a DI is ON, the setting is 1. If the Dl is
OFF, the setting is 0. The value is the
equivalent decimal number converted from
the DI status.
It displays the status of all output terminals
when the latest fault occurs.
The sequence is as follows:
BIT4 BIT3 | BIT2 | BIT1 | BITO
Output terminal status upon
P9.31 DO2 DOl REL2 RELl FMP
2nd fault
If an output terminal is ON, the setting is 1.
If the output terminal is OFF, the setting is
0. The value is the equivalent decimal
number converted from the DI statuses.
P9.32 2nd fault inverter status Reserved
P9 33 Power-on time upon 2nd It displays the present power-on time when
. fault the latest fault occurs.
—_— It displays the present running time when the
P9.34 | Running time upon 2nd fault latest fault occurs.
po.37 | Frequency upon 1st fault It displays the frequency when the latest fault
occurs.
Po.3g | Current upon 1st fault It displays the current when the latest fault
occurs.
It displays the bus voltage when the latest
P9.39 | Bus voltage upon 1st fault play 9
fault occurs.
It displays the status of all DI terminals when
the latest fault occurs.
The sequence is as follows:
BIT9 BIT8 | BIT7 | BIT6 | BITS | BIT4 BIT3 | BIT2 IT
P9.40 DI status upon 1st fault DO DI9 DI8 DI7 DI6 D5 D4 D3 Pi

If a DI is ON, the setting is 1. If the Dl is
OFF, the setting is 0. The value is the
equivalent decimal number converted from

the DI status.
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P9.41

Output terminal status upon
1st fault

It displays the status of all output terminals
when the latest fault occurs.

The sequence is as follows:

BIT4 BIT3 | BIT2 | BIT1 | BITO

DO2 DO1 REL2 REL1 FMP

If an output terminal is ON, the setting is 1.
If the output terminal is OFF, the setting is
0. The value is the equivalent decimal

number converted from the DI statuses.

P9.42

1st fault inverter status

Reserved

P9.43

Power-on time upon 1st
fault

It displays the present power-on time when
the latest fault occurs.

P9.44

Running time upon 1st fault

It displays the present running time when the
latest fault occurs.

P9.47

Fault protection action
selection 1

One’s 000
Motor overload (11= E.oLt)
place 00

Coast to stop 0

Stop according to stop mode 1

Continue to run 2

Ten's

Input phase loss (12=E.IPho)
place

Coast to stop 0

Stop according to stop mode 1

Hundr
ed’s | Output phase loss(13=E.oPho)
place

Coast to stop 0

Stop according to stop mode 1

Thous
and's | External fault (15=E.EIOF)
place

Coast to stop 0

Stop according to stop mode 1

Ten

thous | Communication fault
and's | (16=E.CoF1)

| place

Coast to stop 0

Stop according to stop mode 1
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One’s 000
Encoder fault (20=E.PG1)
place 00
Coast to stop 0
Switch to V/F mode and stop according 1
to stop mode
Switch to V/F mode and continue to run 2
Ten's
EEPROM fault (21=E.EEP)
place
Coast to stop 0
Stop according to stop mode 1
Hundr
ed’'s | reserved
Fault protection action place
P9.48 .
selection 2 Thous
and's | Motor overheat (45= E.oHt)
place
Coast to stop 0
Stop according to stop mode 1
Continue to run 2
Ten
thous | Accumulative running time
and's | reached (26= E.ArA)
place
Coast to stop 0
Stop according to stop mode 1
Continue to run 2
One’s| User defined fault 1 (27= 000
place | E.USt1) 00
Coast to stop 0
Stop according to stop mode 1
Continue to run 2
i i Ten’s
po.4g | Fault protection action User defined fault 2(28= E.USt2)
selection 3 | place
Coast to stop 0
Stop according to stop mode 1
Continue to run 2
Hundr . .
@ Accumulative power-on time
ed’s
reached (29= E.APA)
place
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Coast to stop 0

Stop according to stop mode 1
Continue to run 2
Thous
and's | Load becoming 0 (30= E. ULF)
place
Coast to stop 0
Stop according to stop mode 1
Continue to run at 7% of rated motor
frequency and resume to the set 2
frequency if the load recovers
Ten
thous | PID feedback lost during running
and's | (31=E.PID)
place
Coast to stop 0
Stop according to stop mode 1
Continue to run 2
One’s | gpeed deviation too large (42=  |000
place E.SdL) 00
Coast to stop 0
Stop according to stop mode 1
Continue to run 2
Ten's
Motor over speed (43= E.0oSF)
place
Coast to stop 0
P9 50 Fault protection action Stop according to stop mode 1
selection 4 Continue to run 2
Hundr
ed’s | Initial position fault (51= E.PoSF)
place
Coast to stop 0
Stop according to stop mode 1
Continue to run 2

If "Coast to stop” is selected, the Inverter displays E.**** and directly stops.
If "Stop according to the stop mode" is selected, the Inverter displays A.**** and stops
according to the stop mode. After stop, the Inverter displays E.****
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If "Continue to run" is selected, the Inverter continues to run and displays A.****. The running
frequency is set in P9.54.

Current running frequency 0
Set frequency 1
Po.54 Frequency selection for Frequency upper limit ol =
: continuing to run upon fault 2
Frequency lower limit 3
Backup frequency upon abnormality 4
Backup frequency upon 100.0
P9.55 . 60.0%~100.0% g
abnormality %

If a fault occurs during the running of the Inverter and the handling of fault is set to
"Continue to run", the Inverter displays A.** and continues to run at the frequency set in P9.54.
The setting of P9.55 is a percentage relative to the maximum frequency..

No temperature sensor 0
P9.56 ;'gﬁgo?f motor temperature PT100 1ol %
PT1000 2
P9.57 ch?et(s)L gl\éerheat protection 0°C-200°C noc|
P9.58 ch?éngl\aerheat warning 0°C~200°C ooc | %

The signal of the motor temperature sensor needs to be connected to the optional /0
extension card. Al3x on the extension card can be used for the temperature signal input. The
motor temperature sensor is connected to Al3 and PGND of the extension card. The Al3 terminal
of the DLB1 supports both PT100 and PT1000. Set the sensor type correctly during the use. You
can view the motor temperature via d0.34.

If the motor temperature exceeds the value set in P9.57, the Inverter reports an alarm and
acts according to the selected fault protection action.

If the motor temperature exceeds the value set in P9.58, the DO terminal on the Inverter
allocated with function 39 (Motor overheat warning) becomes ON.

Invalid 0
Action selection at
P9.59 | ° ) Decelerate 10| %
instantaneous power failure
Decelerate to stop 2
Action pause judging voltage
P9.60 | atinstantaneous power 80.0%~100.0% 90.0%| *
failure
Voltage rally judging time at
po.e1 | YO'tage rallyjudging tim 0.00s~100.00s 050s | *
instantaneous power failure
Action judging voltage at — .
P | Melonludging volage a 60.0%~100.0%(iFfEELE voltage) 80.0%|
instantaneous power failure

Upon instantaneous power failure or sudden voltage dip, the DC bus voltage of the Inverter
reduces. This function enables the Inverter to compensate the DC bus voltage reduction with the
load feedback energy by reducing the output frequency so as to keep the Inverter running
continuously.
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« If P9.59 = 1, upon instantaneous power failure or sudden voltage dip, the Inverter
decelerates. Once the bus voltage resumes to normal, the Inverter accelerates to the set
frequency. If the bus voltage remains normal for the time exceeding the value set in P9.61, itis
considered that the bus voltage resumes to normal.

e If F9-59 = 2, upon instantaneous power failure or sudden voltage dip, the Inverter

decelerates to stop.

Bus
voltage

P9.62)

Running
Frequenc

P9.60

Deceleration Deceleratin Acceleration

Running time 3 time 4

Frequenc

P9.60

(P9.59=2) :

Protection upon load Disabled 0

becoming 0 Enabled 1

P9.63

Detection level of load
P9.64 ) 0.0%~100.0%( motor rated current) 10.0% ¥
becoming 0

PO.65 Detectl_on time of load 0.05~60.0s 1.0s %
becoming 0

If protection upon load becoming 0 is enabled, when the output current of the Inverter is
lower than the detection level (P9.64) and the lasting time exceeds the detection time (P9.65), the
output frequency of the Inverter automatically declines to 7% of the rated frequency. During the
protection, the Inverter automatically accelerates to the set frequency if the load resumes to
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normal.

P9.67 | Over-speed detection value | 0.0%~50.0%( maximum frequency) 20.0% | *

P9.68 | Over-speed detection time 0.0s~60.0s 1.0s *

This function is valid only when the Inverter runs in the FVC mode.

If the actual motor rotational speed detected by the Inverter exceeds the maximum
frequency and the excessive value is greater than the value of P9.67 and the lasting time
exceeds the value of P9.68, the Inverter reports 43=E.oSF and acts according to the selected
fault protection action.

If the over-speed detection time is 0.0s, the over-speed detection function is disabled.

Detection value of too large
speed deviation

P9.69 0.0%~50.0%( maximum frequency) 20.0% *

Detection time of too large
speed deviation

P9.70 0.0s~60.0s 5.0s #

This function is valid only when the Inverter runs in the FVC mode.

If the Inverter detects the deviation between the actual motor rotational speed detected by
the Inverter and the set frequency is greater than the value of P9.69 and the lasting time exceeds
the value of P9.70, the Inverter reports 42=E.Sdl and according to the selected fault protection
action.

If P9.70 (Detection time of too large speed deviation) is 0.0s, this function is disabled.
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4.12 PID functions: PA.00-PA.28

PID control is a general process control method. By performing proportional, integral and differential
operations on the difference between the feedback signal and the target signal, it adjusts the output
frequency and constitutes a feedback system to stabilize the controlled counter around the target value.

It is applied to process control such as flow control, pressure control and temperature control. The
following figure shows the principle block diagram of PID control.

1 1
BRI
y PID output
+ AR ol P -
Td*s+1 AL o
Target - A
1
eedback

Defa |Restric

Code Description Setting range T -
PA.01 setting 0
All 1
Al2 2
PA.OO PID setting source Al3 ( keyboard potentiometer) 3 0 *
Pulse (DI5) 4
Communication setting 5
Multi-reference 6
PAO1 | PID digital setting 0.0%~100.0% 50.0%( *
PA.00 is used to select the channel of target process PID setting. The PID setting is a relative

value and ranges from 0.0% to 100.0%.
PID con

The PID feedback is also a relative value. The purpose of
trol is to make the PID setting and PID feedback equal.

PA.02

PID feedback source

All 0
Al2 1
Al3 ( keyboard potentiometer) 2
Pulse (DI5) 3
0 *
Communication setting 4
All 5
Al1+AI2 6
MAX(JAIL], |AI2]) 7
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MIN(JAIL], |AI2]) ‘ 8 ’ ’

This parameter is used to select the feedback signal channel of process PID. The PID feedback
is a relative value and ranges from 0.0% to 100.0%.

Forward action 0

PA.03 | PID action direction - 0 *
Reverse action 1

« 0: Forward action
When the feedback value is smaller than the PID setting, the Inverter's output frequency rises.
For example, the winding tension control requires forward PID action.

« 1: Reverse action

When the feedback value is smaller than the PID setting, the Inverter's output frequency
reduces. For example, the unwinding tension control requires reverse PID action.

Note that this function is influenced by the DI function 35 "Reverse PID action direction”

PA.O4 ‘ PID feedback range ‘ 0~65535 ‘ 1000 I *

This parameter is a non-dimensional unit. It is used for PID setting display (d0.15) and PID
feedback display (UO-16).

Relative value 100% of PID setting feedback corresponds to the value of PA.04. If PA.04 is set
to 2000 and PID setting is 100.0%, the PID setting display (d0.15) is 2000.

PA.05 | Proportional gain Kp: 0.0~100.0 20.0 ¥
PAO6 | Integral time Tiy 0.01s~10.00s 2.00s ¥
PA.07 Differential time Td: 0.00~10.000 0.000s *

(] proportional gain Kpa:

It decides the regulating intensity of the PID regulator. The higher the Kp1 is, the larger the
regulating intensity is. The value 100.0 indicates when the deviation between PID feedback and PID
setting is 100.0%, the adjustment amplitude of the PID regulator on the output frequency reference
is the maximum frequency.

° integral time Tix:

It decides the integral regulating intensity. The shorter the integral time is, the larger the
regulating intensity is. When the deviation between PID feedback and PID setting is 100.0%, the
integral regulator performs continuous adjustment for the time set in PA. 06. Then the adjustment
amplitude reaches the maximum frequency.

[ ] differential time Td1:

It decides the regulating intensity of the PID regulator on the deviation change. The longer the
differential time is, the larger the regulating intensity is. Differential time is the time within which the
feedback value change reaches 100.0%, and then the adjustment amplitude reaches the maximum
frequency.

Cut-off frequency of PID
PA.08 q Y 0 . 00~ maximum frequency 2.00Hz *

reverse rotation

In some situations, only when the PID output frequency is a negative value (Inverter reverse
rotation), PID setting and PID feedback can be equal. However, too high reverse rotation frequency
is prohibited in some applications, and PA.08 is used to determine the reverse rotation frequency
upper limit.
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0.0%~100.0%

PA.09 ‘ PID deviation limit 0.0% I *

If the deviation between PID feedback and PID setting is smaller than the value of PA.09, PID
control stops. The small deviation between PID feedback and PID setting will make the output
frequency stabilize, effective for some closed-loop control applications.

PA.10 ‘ PID differential limit | 0 . 00%~100.00% 0.10% | ¥

It is used to set the PID differential output range. In PID control, the differential operation may
easily cause system oscillation. Thus, the PID differential regulation is restricted to a small range.

PALL ‘ PID setting change time | 0.00s~650.00s I 0.00s I *

The PID setting change time indicates the time required for PID setting changing from 0.0% to
100.0%. The PID setting changes linearly according to the change time, reducing the impact caused
by sudden setting change on the system.

PA12 | PID feedback filter time 0.00s~60.00s 0.00s *

PA13 | PID output filter time 0.00s~60.00s 0.00s *

PA.12 is used to filter the PID feedback, helping to reduce interference on the feedback but
slowing the response of the process closed-loop system.

PA.13 is used to filter the PID output frequency, helping to weaken sudden change of the Inverter
output frequency but slowing the response of the process closed-loop system.

PA14 | Reserved - - -

PA15 | Proportional gain K2 0.0~100.0 20.0 *
PA16 | Integral time Tiz 0.01s~10.00s 2.00s *
) o 0.000
PA.17 | Differential imeTd. 0.00~10.000 s *
No switchover 0
PA1S PID Pérameter switchover Switchover via DI 1 0 %
condition . R
Automatic switchover based on 2
deviation
PID parameter switchover
PA19 pa 0.09%~PA.20 200%| %
deviation 1
PID parameter switchover
PA.20 P PA.19~100.0% 80.0% Y

deviation 2
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Param eters‘

PA.05, PA.06, PA07

PA15 PA.16 PA.17

PA.19 PA20  pID deviation

In some applications, PID parameters switchover is required when one group of PID
parameters cannot satisfy the requirement of the whole running process.

These parameters are used for switchover between two groups of PID parameters. Regulator
parameters PA.15 to PA.17 are set in the same way as PA.05 to PA.07.

The switchover can be implemented either via a DI terminal or automatically implemented
based on the deviation.

If you select switchover via a DI terminal, the DI must be allocated with function 43 "PID
parameter switchover". If the DI is OFF, group 1 (PA.05 to PA.07) is selected. If the DI is ON, group
2 (PA.15 to PA.17) is selected.

If you select automatic switchover, when the absolute value of the deviation between PID
feedback and PID setting is smaller than the value of PA.19, group 1 is selected. When the absolute
value of the deviation between PID feedback and PID setting is higher than the value of PA.20,
group 2 is selected. When the deviation is between PA.19 and PA.20, the PID parameters are the
linear interpolated value of the two groups of parameter values.

PA21 PID initial value 0.0%~100.0% 0.0%
PA.22 | PID initial value holding time | 0.00s~650.00s 0.00s
Output

Frequency

PA.21

PA.22

When the Inverter starts up, the PID starts closed-loop algorithm only after the PID output is
fixed to the PID initial value (PA.21) and lasts the time set in PA.22.
This function is used to limit the deviation between two PID outputs (2 ms per PID output) to
suppress the rapid change of PID output and stabilize the running of the Inverter.

Maximum deviation between
PA23 | two PID outputs in forward 0.00%~100.00% 1.00%
direction
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Maximum deviation between
PA24 | two PID outputs in reverse 0.00%~100.00% 1.00%
direction

PA.23 and PA.24 respectively correspond to the maximum absolute value of the output
deviation in forward direction and in reverse direction.

One’s
Integral separated

place

Invalid 0

Valid 1

PA25 | PID integral property - . 00 *

Ten’s | Whether to stop integral operation

place | when the output reaches the limit

Continue integral 0

Stop integral 1

. Integral separated

If it is set to valid, , the PID integral operation stops when the DI allocated with function 38 "PID
integral pause" is ON In this case, only proportional and differential operations take effect.

If it is set to invalid, integral separated remains invalid no matter whether the DI allocated with
function 38 "PID integral pause" is ON or not.

. Whether to stop integral operation when the output reaches the limit

If "Stop integral operation” is selected, the PID integral operation stops, which may help to
reduce the PID overshoot

Detection value of PID Not judging feedback loss 0.0% | 00
PA.26 N *
feedback loss 0.1%~100.0% 0.1% | %

D i i f PID
PA27 etection time o 0.05-20.0s 0s -
feedback loss

These parameters are used to judge whether PID feedback is lost.

If the PID feedback is smaller than the value of PA.26 and the lasting time exceeds the value of
PA.27, the Inverter reports Err31 and acts according to the selected fault protection action.

No PID operation at stop 0
PA28 | PID operation at stop 0 *
PID operation at stop 1

It is used to select whether to continue PID operation in the state of stop. Generally, the PID
operation stops when the Inverter stops.
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4.13 Swing Frequency, Fixed Length and Count: PB.00-PB.09

The swing frequency function is applied to the textile and chemical fiber fields and the applications where

traversing and winding functions are required.

The swing frequency function indicates that the output frequency of the Inverter swings up and down

with the set frequency as the center. The trace of running frequency at the time axis is shown in the following

figure.

The swing amplitude is set in PB.00 and PB.01. When PB.01 is set to 0, the swing amplitude is 0 and the

swing frequency does not take effect.

Output Hz |
Frequency
Swing upper limit

b aw

Set frequency Fset |

Swing lower limit

Pb.00=0: Aw=Fset*Pb.01
Pb.00=1 : Aw=Fmax*Pb.01

-- timet

. Jerate b

g
*rangulary s 0

lecate b .

Facceleration time

Swing cycle

* deceleration time

Rising time l

L . Restric
Code Description Setting range Default ]
ions
) X Relative to the central frequency
PB.O0 Swing frequency setting - - 0 "
mode Relative to the maximum 1
frequency

0: Relative to the central frequency (P0.07 frequency source selection)

It is variable swing amplitude system. The swing amplitude varies with the central frequency (set
frequency).
1: Relative to the maximum frequency (P0.10 maximum output frequency)
It is fixed swing amplitude system. The swing amplitude is fixed.

PB.01

Swing frequency amplitude

0.0%~100.0%

0.0% *

PB.02

Jump frequency amplitudee

0.0%~50.0%

0.0% *

This parameter is used to determine the swing amplitude and jump frequency amplitude. The
swing frequency is limited by the frequency upper limit and frequency lower limit.
If relative to the central frequency (PB.00 = 0), the actual swing amplitude AW is the calculation
result of P0.07 (Frequency source selection) multiplied by PB.01.
If relative to the maximum frequency (PB.00 = 1), the actual swing amplitude AW is the

calculation result of P0.10 (Maximum frequency) multiplied by PB.01.
Jump frequency = Swing amplitude AW x PB.02 (Jump frequency amplitude).
If relative to the central frequency (PB.00 = 0), the jump frequency is a variable value.
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« If relative to the maximum frequency (PB.00 = 1), the jump frequency is a fixed value. The
swing frequency is limited by the frequency upper limit and frequency lower limit.

PB.03 | Swing frequency cycle 0.0s~3000.0s 10.0s | *

Triangular wave rising time
coefficient

PB.04 0.0%~100.0% 50.0% *

PB.03 specifies the time of a complete swing frequency cycle.

PB.04 specifies the time percentage of triangular wave rising time to PB.03 (Swing frequency
cycle).

« Triangular wave rising time = PB.03 (Swing frequency cycle) x PB.04 (Triangular wave rising
time coefficient, unit: s)

¢ Triangular wave falling time = PB.03 (Swing frequency cycle) x (1 - PB.04 Triangular wave
rising time coefficient ,unit: s)

PB.05 | Setlength 0m~65535m 1000m | *
PB.06 | Actual length 0m~65535m Om o
PB.07 | Number of pulses per meter | 0.1~6553.5 100.0 ¥

The preceding parameters are used for fixed length control.

The length information is collected by DI terminals. PB.06 (Actual length) is calculated by dividing
the number of pulses collected by the DI terminal by PB.07 (Number of pulses each meter).

When the actual length PB.06 exceeds the set length in PB.05, the DO terminal allocated with
function 10 (Length reached) becomes ON.

During the fixed length control, the length reset operation can be performed via the DI terminal
allocated with function 28. For details, see the descriptions of P4.00 to P4.09.

Allocate corresponding DI terminal with function 27 (Length count input) in applications. If the
pulse frequency is high, DI5 must be used.

PB.08 | Set count value 1~65535 1000 *

PB.09 | Designated count value 1~65535 1000 #

The count value needs to be collected by DI terminal. Allocate the corresponding DI terminal with
function 25 (Counter input) in applications. If the pulse frequency is high, DI5 must be used.

When the count value reaches the set count value (PB.08), the DO terminal allocated with
function 8 (Set count value reached) becomes ON. Then the counter stops counting.

When the counting value reaches the designated counting value (PB.09), the DO terminal
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allocated with function 9 (Designated count value reached) becomes ON. Then the counter continues
to count until the set count value is reached.

PB.09 should be equal to or smaller than PB.08.

comtpuses mput — UL TTTUTUTUUUUUTUUUBUL, TEUTLA bo 2 ot vane

10 11 12 19 ZU 21 1
Count pulses input ! d0.12= O
PB.09 = 11)

Designated count d0.12 = W‘II
value reached output

Set count value d0.12 =20

reached output
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4.14 Multi-reference and simple PLC: PC.00-PC.51

The DLB1 multi-reference has many functions. Besides multi-speed, it can be used as the setting source
of the V/F separated voltage source and setting source of process PID. In addition, the multi-reference is

relative value.

Code Description Setting range Default R:j:sic
PC.00 | Multi-reference O -100.0%~100.0% 0.0% *
PC.01 | Multi-reference 1 -100.0%~100.0% 0.0% *
PC.02 | Multi-reference 2 -100.0%~100.0% 0.0% *
PC.03 | Multi-reference 3 -100.0%~100.0% 0.0% *
PC.04 | Multi-reference 4 -100.0%~100.0% 0.0% *
PC.05 | Multi-reference 5 -100.0%~100.0% 0.0% *
PC.06 | Multi-reference 6 -100.0%~100.0% 0.0% *
PC.07 | Multi-reference 7 -100.0%~100.0% 0.0% *
PC.08 | Multi-reference 8 -100.0%~100.0% 0.0% *
PC.09 | Multi-reference 9 -100.0%~100.0% 0.0% *
PC.10 | Multi-reference 10 -100.0%~100.0% 0.0% *
PC.11 | Multi-reference 11 -100.0%~100.0% 0.0% *
PC.12 | Multi-reference 12 -100.0%~100.0% 0.0% *
PC.13 | Multi-reference 13 -100.0%~100.0% 0.0% *®
PC.14 | Multi-reference 14 -100.0%~100.0% 0.0% *®
PC.15 | Multi-reference 15 -100.0%~100.0% 0.0% *

Multi-reference can be the setting source of frequency, V/F separated voltage and process PID.
The multi-reference is relative value and ranges from -100.0% to 100.0%.

As frequency source, it is a percentage relative to the maximum frequency. As V/F separated

voltage source, it is a percentage relative to the rated motor voltage. As process PID setting source, it
does not require conversion.
Multi-reference can be switched over based on different states of DI terminals. For details, see the

descriptions of group P4

PC.16

Simple PLC running mode

Stop after the Inverter runs one cycle

Keep final values after the Inverter runs
one cycle

Repeat after the Inverter runs one cycle
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running
direction

PC.14
PC.02

timet

DO or RELAY
Output

' '
250ms pulse

« 0: Stop after the Inverter runs one cycle
The Inverter stops after running one cycle, and will not start up until receiving another command.

« 1: Keep final values after the Inverter runs one cycle
The Inverter keeps the final running frequency and direction after running one cycle.

« 2: Repeat after the Inverter runs one cycle
The Inverter automatically starts another cycle after running one cycle, and will not stop until
receiving the stop command.

Simple PLC can be either the frequency source or V/F separated voltage source.

When simple PLC is used as the frequency source, whether parameter values of PC.00 to PC.15
are positive or negative determines the running direction. If the parameter values are negative, it
indicates that the Inverter runs in reverse direction.

One’s
place
No 0

Retentive upon power failure 00

Simple PLC retentive Yes 1
selection upon power failure | Ten’s

place
No 0

PC.17

Retentive upon stop

Yes 1

PLC retentive upon power failure indicates that the Inverter memorizes the PLC running moment
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and running frequency before power failure and will continue to run from the memorized moment after
itis powered on again. If the unit's digit is set to 0, the Inverter restarts the PLC process after it is
powered on again.

PLC retentive upon stop indicates that the Inverter records the PLC running moment and running
frequency upon stop and will continue to run from the recorded moment after it starts up again. If the
ten's digit is set to 0, the Inverter restarts the PLC process after it starts up again.

PC.18

Running time of simple PLC
reference 0

0.0s(h)~6553.5s(h)

0.0s(h)

PC.19

Acceleration/deceleration
time of simple PLC
reference 0

PC.20

Running time of simple PLC
reference 1

0.0s(h)~6553.55()

0.0s(h)

PC.21

Acceleration/deceleration
time of simple PLC
reference 1

0-~-3

PC.22

Running time of simple PLC
reference 2

0.0s(h)~6553.5s(h)

0.0s(h)

PC.23

Acceleration/deceleration
time of simple PLC
reference 2

PC.24

Running time of simple PLC
reference 3

0.0s(h)~6553.55()

0.0s(h)

PC.25

Acceleration/deceleration
time of simple PLC
reference 3

0-~-3

PC.26

Running time of simple PLC
reference 4

0.0s(h) ~6553.5s(h)

0.0s(h)

PC.27

Acceleration/deceleration
time of simple PLC
reference 4

PC.28

Running time of simple PLC
reference 5

0.0s(h) ~6553.5s(h)

0.0s(h)

PC.29

Acceleration/deceleration
time of simple PLC
reference 5

0~-3

PC.30

Running time of simple PLC
reference 6

0.0s(h) ~6553.5s(h)

0.0s(h)

PC.31

Acceleration/deceleration
time of simple PLC
reference 6
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PC.32

Running time of simple PLC
reference 7

0.0s(h) ~6553.5s(h)

0.0s(h)

PC.33

Acceleration/deceleration
time of simple PLC
reference 7

0~3

PC.34

Running time of simple PLC
reference 8

0.0s(h) ~6553.5s(h)

0.0s(h)

PC.35

Acceleration/deceleration
time of simple PLC
reference 8

PC.36

Running time of simple PLC
reference 9

0.0s(h)~6553.55()

0.0s(h)

PC.37

Acceleration/deceleration
time of simple PLC
reference 9

0~3

PC.38

Running time of simple PLC
reference 10

0.0s(h)~6553.5s(h)

0.0s(h)

PC.39

Acceleration/deceleration
time of simple PLC
reference 10

PC.40

Running time of simple PLC
reference 11

0.0s(h)~6553.55()

0.0s(h)

PC.41

Acceleration/deceleration
time of simple PLC
reference 11

0~3

PC.42

Running time of simple PLC
reference 12

0.0s(h)~6553.5s(h)

0.0s(h)

PC.43

Acceleration/deceleration
time of simple PLC
reference 12

PC.44

Running time of simple PLC
reference 13

0.0s(h) ~6553.5s(h)

0.0s(h)

PC.45

Acceleration/deceleration
time of simple PLC
reference 13

0~3

PC.46

Running time of simple PLC
reference 14

0.0s(h)~6553.5s(h)

0.0s(h)

PC.47

Acceleration/deceleration
time of simple PLC
reference 14
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Running time of simple PLC
reference 15

PC.48 0.0s(h)~6553.5s(h) 0.0s(h) *

Acceleration/deceleration
PC.49 | time of simple PLC 0-3 0 *
reference 15

Time unit of simple PLC s(s)
running h(hour)

PC.50

PC.00 setting
All
Al2

Al3 ( keyboard potentiometer)

PC.51 | Reference 0 source
Pulse setting

PID

a s W ([N |k |O |- |O

Set by preset frequency (P0.08),
modified via terminal UP/DOWN

6

It determines the setting channel of reference 0. You can perform convenient switchover between
the setting channels. When multi-reference or simple PLC is used as frequency source, the switchover
between two frequency sources can be realized easily.
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4.15 Communication parameters: PD.00-PD.06

Please refer to DLB1 communication protocol

Restric

Code Description Setting range Default |
ons
One’s place | MODBUS
300BPS
600BPS
1200BPS
2400BPS
4800BPS
6005
9600BPS
19200BPS
38400BPS
57600BPS
115200BPS
Ten’s place | Profibus-DP
115200BPS 0
PD.00 Bit rate *
208300BPS 1
256000BPS 2
512000BPS 3
Hundred’s
Reserved
place
Thousand's I X
CANIink bit rate
place
20 0
50 1
100 2
125 3
250 4
500 5
M 6
8-N-2 0
8-E-1 1
PD.01 Data type 0 *
8-0-1 2
8-N-1 3
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PD.02 This device address 1-247, 0 is master station address 1 Yo
PD.03 Response delay O0ms-20ms 2 Y
Communication
PD.04 0.0(invlaid), 0.1s-60.0s 0.0 *
over -time
One’s placel MODBUS 30
Non-standard MODBUS protocol 0
Standard MODBUS protocol 1
Ten'’s place | Profibus-DP

PD.05 Data transfer format *
PPO1 format 0
PPO2 format 1
PPO3 format 2
PPOS5 format 3
0.01A 0

PD.06 Current resolution 0 *
0.1A 1

4.16 PE group: reserved
4.17 Function code management: PP.00-PP.04
— . Restric
Code Description Setting range Default |
ons
PP.00 | User password 0~65535 0 ¥

If it is set to any non-zero number, the password protection function is enabled. After a
password has been set and taken effect, you must enter the correct password in order to enter the

menu. If the entered password is incorrect you cannot view or modify parameters.

If PP.00 is set to 00000, the previously set user password is cleared, and the password

protection function is disabled.

PP.01 Parameter initialization

No operation

Restore factory settings except
motor parameters

Clear records

motor parameters

Restore factory settings including

control board memory

Backup current user parameters to

keyboard memory 1

Backup current user parameters to

keyboard memory 2

Backup current user parameters to
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Use control board memory to
restore parameters

Use keyboard memory 1 to restore
parameters

Use keyboard memory 2 to restore
parameters

503

. 1: Restore default settings except motor parameters

If PP.01 is set to 1, most function codes are restored to the default settings except motor
parameters, frequency reference resolution (P0.22), fault records, accumulative running time
(P7.09), accumulative power-on time (P7.13) and accumulative power consumption (P7.14).

. 2: Clear records
If PP.01 is set to 2, the fault records, accumulative running time (P7.09), accumulative power-on
time (P7.13) and accumulative power consumption (P7.14) are cleared.

. 3: Restore factory settings including motor parameters
If PP.01 is set to 3, most function codes are restored to the default settings including motor
parameters.

. 4: Backup current user parameters to control board memory
If PP.01 is set to 4, the current parameter settings are backed up in control board memory, helping
you to restore the setting if incorrect parameter setting is performed.

. 5: Backup current user parameters to keyboard memory 1
. 6: Backup current user parameters to keyboard memory 2
. 501: Use control board memory to restore parameters

If PP.01 is set to 4, the previous backup user parameters in control board memory are restored.

. 502: Use keyboard memory 1 to restore parameters
. 503: Use keyboard memory 2 to restore parameters
One's Group d display selection 01
place P pay
No display 0
H Display 1
PP.O2 Inverter parameter display . *
ropert en's
property Group b display selection
place
No display 0
Display 1
ot Modifiable 0
PP.O4 Parameter modification 0 *
property Not modifiable 1

It is used to set whether the parameters are modifiable to avoid mal-function. If it is set to 0, all
parameters are modifiable. If it is set to 1, all parameters can only be viewed.
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4.18 Torque control parameters: B0.00-B0.08

i . Restric
Code Description Setting range Default |
ons
Speed control 0
Speed/Torque control
Bo.og | “Peediord 0 *
selection Torque control 1

It is used to select the Inverter's control mode: speed control or torque control.

The DLB1 provides DI terminals with two torque related functions, function 29 (Torque control
prohibited) and function 46 (Speed control/Torque control switchover). The two DI terminals need
to be used together with B0.00 to implement speed control/torque control switchover.

If the DI terminal allocated with function 46 (Speed control/Torque control switchover) is OFF,
the control mode is determined by B0.00. If the DI terminal allocated with function 46 is ON, the
control mode is reverse to the value of B0.00.

However, if the DI terminal with function 29 (Torque control prohibited) is ON, the Inverter is
fixed to run in the speed control mode.

Digital setting (B0.03) 0
All 1
Al2 2
B0.01 Torque setting source in Al3 ( keyboard potentiometer) 3 0 N
torque control Pulse 4
Communication setting 5
MIN(AIL, Al2) 6
MAX(AIL, Al2) 7
B0.03 Torque digital setting in -200.0%-~200.0% 150% %
torque control

B0.01 is used to set the torque setting source. There are a total of eight torque setting sources.

The torque setting is a relative value. 100.0% corresponds to the Inverter's rated torque. The
setting range is -200.0% to 200.0%, indicating the Inverter's maximum torque is twice of the
Inverter's rated torque.

If the torque setting is positive, the Inverter rotates in forward direction. If the torque setting is
negative, the Inverter rotates in reverse direction.

E )
B0.05 orward m{aX|mum 0.00Hz~ maximum frequency(P0.10) 50.00Hz | ¢
frequency in torque control

Reverse maximum
B0.06 v axamu 0.00Hz~ maximum frequency(P0.10) 50.00Hz | *
frequency in torque control

These two parameters are used to set the maximum frequency in forward or reverse rotation in
torque control mode.

In torque control, if the load torque is smaller than the motor output torque, the motor's
rotational speed will rise continuously. To avoid runaway of the mechanical system, the motor
maximum rotating speed must be limited in torque control.

You can implement continuous change of the maximum frequency in torque control
dynamically by controlling the frequency upper limit.
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B0.07

Acceleration time in torque
control

0.00s~65000s

0.00s

B0.08

Deceleration time in torque
control

0.00s~65000s

0.00s

In torque control, the difference between the motor output torque and the load torque

determines the speed change rate of the motor and load. The motor rotational speed may change
quickly and this will result in noise or too large mechanical stress. The setting of
acceleration/deceleration time in torque control makes the motor rotational speed change softly.

However, in applications requiring rapid torque response, set the acceleration/deceleration
time in torque control to 0.00s. For example, two Inverters are connected to drive the same load. To
balance the load allocation, set one Inverter as master in speed control and the other as slave in
torque control. The slave receives the master's output torque as the torque command and must

follow the master rapidly. In this case, the acceleration/deceleration time of the slave in torque

control is set to 0.0s.
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4.19 Control optimization parameters: B5.00-B5.09

- A Restric
Code Description Setting range Default|

tions

DPWM switch
B5.00 swichover 0.00Hz~15.00Hz 12.00Hz|
frequency upper limit

This parameter is valid only for V/F control.

It is used to determine the wave modulation mode in V/F control of asynchronous motor. If the
frequency is lower than the value of this parameter, the waveform is 7-segment continuous
modulation. If the frequency is higher than the value of this parameter, the waveform is 5-segment
intermittent modulation.

The 7-segment continuous modulation causes more loss to switches of the Inverter but smaller
current ripple. The 5-segment intermittent modulation causes less loss to switches of the Inverter
but larger current ripple. This may lead to motor running instability at high frequency. Do not modify
this parameter generally.

For instability of V/F control, refer to parameter P2.11. For loss to Inverter and temperature
rise, refer to parameter P0.15.

Asynchronous modulation 0
B5.01 | PWM modulation mode 0 ¥
Synchronous modulation 1

This parameter is valid only for V/F control.

Synchronous modulation indicates that the carrier frequency varies linearly with the change of
the output frequency, ensuring that the ratio of carrier frequency to output frequency remains
unchanged. Synchronous modulation is generally used at high output frequency, which helps
improve the output voltage quality.

At low output frequency (100 Hz or lower), synchronous modulation is not required. This is
because asynchronous modulation is preferred when the ratio of carrier frequency to output
frequency is high.

Synchronous modulation takes effect only when the running frequency is higher than 85 Hz. If
the frequency is lower than 85 Hz, asynchronous modulation is always used.

No compensation 0

Dead zone compensation .
B5.02 R P Compensation mode 1 1 1 RS
mode selection

Compensation mode 2 2

Generally, you need not modify this parameter. Try to use a different compensation mode only
when there is special requirement on the output voltage waveform quality or oscillation occurs on
the motor.

For high power Inverter, compensation mode 2 is recommended.

Random PWM invalid 0
B5.03 | Random PWM depth 0 ¥
Valid f~10
The setting of random PWM depth can make the shrill motor noise softer and reduce the
electromagnetic interference. If this parameter is set to 0, random PWM is invalid.

Disabled 0
B5.04 | Rapid current limit 1 *
Enabled 1

The rapid current limit function can reduce the Inverter's overcurrent faults at maximum,

-122-



guaranteeing uninterrupted running of the Inverter.

However, long-time rapid current limit may cause the Inverter to overheat, which is not
allowed. In this case, the Inverter will report 40=E.CbC, indicating the Inverter is overloaded and
needs to stop.

B5.05 Current detection 0-100 5 "
compensation

It is used to set the Inverter current detection compensation. Too large value may lead to
deterioration of control performance. Do not modify it generally..

B5.06 | Undervoltage threshold 60.0%~140.0% ‘ 100.0% ‘ #

It is used to set the undervoltage threshold of 9=E.LU. The undervoltage threshold 100% of the
Inverter of different voltage classes corresponds to different nominal values, as listed in the
following table.

Voltage Class Nominal Value of Undervoltage threshold
Single-phase 220 V 200 V
Three-phase 220 V 200 V
Three-phase 380 V 350 V
Three-phase 480 V 450 V
Three-phase 690 V 650 V
No optimization 0
B5.07 SVC optimization mode Optimization mode 1 1 1 N
selection
Optimization mode2 2

1: Optimization mode 1
It is used when the requirement on torque control linearity is high.

2: Optimization mode 2
It is used for the requirement on speed stability is high.

B5.08 ‘ Dead-zone time adjustment ‘ 100%~200% I 150%

¥
It is only valid for 1140 V voltage class.
You can modify the value of this parameter to improve the voltage utilization rate. Too small
value may system instability. Do not modify it generally.
B5.09 ‘ Overvoltage threshold ‘ 200.0V~2500.0V I 810.0V ‘ #

It is used to set the overvoltage threshold of the Inverter. The default values of different
voltage classes are listed in the following table.

Voltage Class Default Overvoltage Threshold
Single-phase 220 V 400.0V
Three-phase 220 V 400.0V
Three-phase 380 V 810.0V
Three-phase 480 V 890.0V
Three-phase 690 V 1300.0 V
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4.20 Extended function parameters: B9.00-B9.09

i . Restric
Code Description Setting range Default |
ons
General 0
Injection molding machine servo 1
Stone sawing 2
Rotary cutter 3
B9.00 | Load type 0 .
Pump jack 4
Splicer 5
Extruder 6
Pulling machine 7

After selection corresponding load type, the inverter will configure parameters automatically.
For details please contact DORNA directly.

B9.01 User-defined parameter 0 0~ 65535 0 *
B9.02 User-defined parameter 1 0~65535 0 *
B9.03 User-defined parameter 2 0~65535 0 *
B9.04 User-defined parameter 3 0~65535 0 *
B9.05 User-defined parameter 4 0~65535 0 *
B9.06 User-defined parameter 5 0~65535 0 b S
B9.07 User-defined parameter 6 0~65535 0 b S
B9.08 User-defined parameter 7 0~65535 0 *
B9.09 User-defined parameter 8 0~65535 0 *
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DLB1 User Manual Fault and solutions

5 Fault and solutions

5.1 Fault and solutions

The DLB1 provides a total of 51 pieces of fault information and protective functions. After a fault
occurs, the Inverter implements the protection function, and displays the fault code on the operation

panel (if the operation panel is available).

Before contacting DORNA for technical support, you can first determine the fault type, analyze the
causes, and perform troubleshooting according to the following tables. If the fault cannot be rectified,
contact the official distributor or DORNA directly.

22=E.HArd is the Inverter hardware over-current or over-voltage signal. In most situations,
hardware over-voltage fault causes 22=E.HArd.
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Fault Name Display Possible Causes Solutions

1: The output circuit is grounded or
short circuited. 1: Eliminate external faults.
2: The connecting cable of the motor is|2: |nstall a reactor or an output
foo long. filter.

Inverter unit 3: The mpdule overheats: 3: Check the air filter and the

X 1=E.IGbt |4: The internal connections become .
protection loose cooling fan.
. 4: Connect all cables properly.

5:The main control board is faulty. 6:l5: Contact the official distributor
The drive board is faulty. or DORNA directly.
7: The inverter module is faulty.
1: The output circuit is grounded or|1: Eliminate external faults.
short circuited. 2: Perform the motor autotuning.
2: Motor auto-tuning is not performed. 3: Increase the acceleration time.
3: The acceleration time is too short. 4: Adjust the manual torque
4: Manual torque boost or V/F curve is[Poost or V/F curve.

Overcurrent not appropriate. 5: Adjust the voltage to normal

during 2=E.oCAC |5: The voltage is too low. range.

acceleration 6: The startup operation is performedis:  Select rotational speed
on the rotating motor. tracking restart or start the motor,
7: A sudden load is added duringjafter it stops.
lacceleration. 7: Remove the added load.
8: The Inverter model is of too small|8: Select an Inverter of higher
power class. power class.
1: The output circuit is grounded or|1: Eliminate external faults.
short circuited. 2: Perform the motor autotuning.
2: Motor auto-tuning is not performed. |3: Increase the deceleration

Overcurrent 3: The deceleration time is too short. [time.

during 3=E.oCdE [4: The voltage is too low. 4: Adjust the voltage to normal

deceleration

5: A sudden load is added during
deceleration.

6: The braking unit and braking
resistor are not installed.

range.

5: Remove the added load.

6: Install the braking unit and
braking resistor.
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Fault Name Display Possible Causes Solutions
1: Eliminate external faults. 2:
1: The output circuit is grounded or Per‘fo.rm the motor autotuning.
Overcurrent at short circuited. 3: Adjust the voltage to normal
constant speed 4=E.oCCo |2: Motor auto-tuning is not performed. [range.
3: The voltage is too low. 4: Remove the added load. 5:
4: A sudden load is added during Select an Inverter of higher
operation. bower class
5: The Inverter model is of too small '
power class.
1: The input voltage is too high. 2: An )
Overvoltage external force drives the motor during 1: Adjust the voltage to normal
. range.
during 5=E.0UAC acceleration. Lo 2: Cancel the external force or
acceleration 3: The acceleration time is too short. install a braking resistor
4 Thte braklngtL_mntalr:ddbraklng 3: Increase the acceleration time.
resistor are not instatled. 4: Install the braking unit and
braking resistor.
1: The |Infut vc;ltége |shtoo h'gh'dZ: _An 1: Adjust the voltage to normal
Overvoltage externa 9rce rives the motor during range.
during 6=E.oUdE [deceleration. 2: Cancel the external force or
deceleration 3 The deceleration time is too short. fingta the braking resistor. 3:
4 Thte brakmgtgmttalr:ddbraklng Increase the deceleration time.
resistor are not installed. 4: Install the braking unit and
braking resistor.
5 " ; 1: The input voltage is too high. 1: Adjust the voltage to normal
ervoltage a
N tv " 9 d 7=E.oUCo 2: An external force drives the motor [range.
constant spee during deceleration. 2: Cancel the external force or
install the braking resistor.
Control power 8=E.CPF |[The input voltage is not within the Adjust the input voltage to the
supply fault allowable range. allowable range.
1: Instantaneous power failure occurs
on the input power supply. 2: The
Inverter's input voltage is not within the|y. Reset the fault.
allowable range. A
Undervol G<ELU 3: The bus voltage is abnormal. 2: Adjust the voltage to normal
ndervoltage =E. range.
9 4: The rectifier bridge and buffer 9
resistor are faulty. 3: Contact the official distributor
5: The drive board is faulty. or DORNA directly.
6: The main control board is faulty.
1: Reduce the load and check
1: The load is too heavy or locked- the motor and mechanical
Inverter overload 10=E.oL1 rotor occurs on the motor. condition.

2: The Inverter model is of too small
power class.

2: Select an Inverter of higher
power class.
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Fault Name Display Possible Causes Solutions
1: F9-01 is set i ly.
s setimproperly 1: Set F9-01 correctly.
2: The load is too heavy or locked-  [2: Reduce the load and check
Motor overload 11=E.oLt  |rotor occurs on the motor. the motor and the mechanical
3: The Inverter model is of too small [condition.
power class. 3: Select an Inverter of higher
power class.
1: The three-phase power input is
b abnormal. 1: Eliminate external faults.
ower input . )
phase Io;)s 12=1.PHO  [2: The drive board is faulty. 2: Contact the official distributor
3: The lightening board is faulty. or DORNA directly.
4: The main control board is faulty.
1: The cable connecting the Inverter
and the motor is faulty. 1: Eliminate external faults. 2:
Power output 13=0.PHo 2: The Inverter's three-phase outputs Check whether thé mgtor
phase loss : are unbalanced when the motor is  [(€e-Phase winding is normal.
running. 3: Contact the official distributor
3: The drive board is faulty. or DORNA directly.
4: The module is faulty.
1: The ambient temperature is too  |1: Lower the ambient
high. temperature.
2: The air filter is blocked. 2: Clean the air filter.
3: The fan is damaged 3: Replace the damaged fan. 4:
Module overheat | 14=E.0H1 4. The thermally sensitive resistor of Replace the damaged thermally
the module is damaged. sensitive reswtgr.
] . 5: Replace the inverter module.
5: The inverter module is damaged.
Extgrnal 15=E.EIOF |[1: External fault signal is input via DI.|Reset the operation.
equipment fault 2: External fault signal is input via
virtual 1/0.
1: Check the cabling of host
1: The host computer is in abnormal [computer.
Communication state. 2: Check the communication
fault 16=E.CoF1 |5 The communication cable is faulty.|cabling.
3: P0.28 is set improperly. 3: Set P0.28 correctly.
4: The communication parameters in [4: Set the communication
group FD are set improperly. parameters properly.
1: The drive board and power supply [1: Replace the faulty drive board
Contactor fault 17=E.rECF or power supply board.

are faulty.
2: The contactor is faulty.

2: Replace the faulty contactor.
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Fault Name Display Possible Causes Solutions
. . L . 1: Replace the faulty HALL
g:::ent detection 18=E.HALL 1..The HALIT device is faulty. 2: The device.
drive board is faulty. 2: Replace the faulty drive board.
Motor auto-tunin 1: The motor parameters are not set |1: Set the motor parameters
et 9 19=E.tUnE l|according to the nameplate. according to the nameplate
au 2: The motor auto-tuning times out.  [properly.
2: Check the cable connecting
the Inverter and the motor.
N 1: Set the encoder type correctly
1: The encoder type is incorrect. 2:  |based on the actual situation.
The cable connection of the encoder [2: Eliminate external faults.
Encoder fault 20=E.PG1 [
is incorrect. 3: Replace the damaged
3: The encoder is damaged.
) lencoder.
4: The PG card is faulty.
4: Replace the faulty PG card.
EEPROM read- 21=E.EEP [The EEPROM chip is damaged. Replace the main control board.
write fault
Inverter hardware|  ,,_ a4 1: Overvoltage exists. 2: Overcurrent|1: Handle based on overvoltage.
fault ' exists. 2: Handle based on overcurrent.
Short circuit to 23=E.SHot [The motor is short circuited to the  |Replace the cable or motor.
ground ground.
Accu_mul_atlve _ The accumulative running time Clear the record through the
running time 26=E.ArA . A, :
reaches the setting value. parameter initialization function.
reached
User-defined fault 1: The user-defined fault 1 signal is
ser-definediaull)  »7-g.ust1 |input via DI. Reset the operation.
1 2: User-defined fault 1 signal is input
via virtual I/0.
User-defined fault 1: The user-defined fault 2 signal is
ser-definediaull)  Hg-g stz |input via DI. Reset the operation.
2 2: The user-defined fault 2 signal is
input via virtual I/O.
Accumulatllve _ The accumulative power-on time Clear the record through the
power-on time 29=E.APA ) S .
reaches the setting value. parameter initialization function.
reached
The Inverter running current is lower Check that the load is
Load becoming 0 30=E.ULF than F9-64 9 disconnected or the setting of
’ F9-64 and F9-65 is correct.
PID feedback lost 31=E.PID The PID feedback is lower than the

during running

setting of FA-26.

Check the PID feedback signal
or set FA-26 to a proper value.
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Fault Name Display Possible Causes Solutions
1: Reduce the load and check
1: The load is too heavy or locked- [the motor and mechanical
Pulse-by-pulse _ rotor occurs on the motor. condition.
. 40=E.CbC .

current limit fault 2: The Inverter model is of too small [2: Select an Inverter of higher
power class. power class.

Motor switchover Change the selection of the motor via .

. _ ) . } Perform motor switchover after
fault during 41=E.tSr  |terminal during running of the
R the Inverter stops.
running Inverter.
1: The encoder parameters are set
R 1: Set the encoder parameters
incorrectly. broperly

Zz\c/)ialftlirc(;;: speed 42=E.SdL Z;EZ?mn(;ztor auto-tuning is not 2: Perform the motor autotuning.
P ) 3: Set F9-69 and F9-70 correctly
3: F9-69 and F9-70 are set o
. based on the actual situation.
incorrectly.

1: The encoder parameters are set |1: Set the encoder parameters
incorrectly. properly.

Motor over-speed| 43=E.oSF |2: The motor auto-tuning is not 2: Perform the motor autotuning.
performed.3: F9-69 and F9-70 are  |3: Set F9-69 and F9-70 correctly
set incorrectly. based on the actual situation.

1: Check the temperature sensor
cabling and eliminate the cabling
1: The cabling of the temperature fault.

Motor overheat 45=E.oHt |sensor becomes loose. 2: Lower the carrier frequency or

2: The motor temperature is too high.|adopt other heat radiation
measures.
Check that the motor parameters

Initial position _ The motor parameters are not set  [are set correctly and whether the

51=E.PoSF K . tti f rated tis t
fault based on the actual situation. setling of rated current Is too

small.
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5.2 Common fault and solutions

You may come across the following faults during the use of the Inverter. Refer to the

following table for simple fault analysis.

SN

Fault

Possible Causes

Solutions

There is no display at
power-on.

1: There is no power supply to the
Inverter or the power input to the
Inverter is too low.

2: The power supply of the switch on the
drive board of the Inverter is faulty.
3: The rectifier bridge is damaged.
4: The control board or the operation
panel is faulty.

5: The cable connecting the control
board and the drive board and the
operation panel breaks.

1: Check the power supply.

2: Check the bus voltage.

3: Re-connect the 8-core and
28-core cables.

4: Contact the official distributor or
DORNA directly for technical
support.

“DLB1” is displayed af|
power-on.

1: The cable between the drive board
and the control board is in poor contact.
2: Related components on the control
board are damaged.

3: The motor or the motor cable is short
circuited to the ground.

4: The HALL device is faulty.

5: The power input to the Inverter is too
low.

1: Re-connect the 8-core and
28-core cables.

2: Contact the official distributor or
DORNA directly for technical
support.

23=E.SHot is
displayed at
power-on.

1: The motor or the motor output cable

is short-circuited to the ground.
2: The Inverter is damaged.

1: Measure the insulation of the
motor and the output cable with a
megger.

2: Contact the official distributor or
DORNA directly for technical
support.

The Inverter display is|
normal upon power-
on. But “DLB1” is
displayed after
running and stops
immediately.

1 :The cooling fan is damaged or
locked-rotor occurs.

2: The external control terminal cable is
short circuited.

1: Replace the damaged fan.
2: Eliminate external fault.

14=E.oH1 (module
overheat) fault is
reported frequently.

1: The setting of carrier frequency is too
high.

2: The cooling fan is damaged, or the air|
filter is blocked.

3: Components inside the Inverter are
damaged (thermal coupler or others).

1: Reduce the carrier frequency
(P0.15).

2: Replace the fan and clean the air
filter.

3: Contact the official distributor or
DORNA directly for technical
support.
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SN Fault Possible Causes Solutions
1: Check the motor and the motor 1: Ensure the cable between the
The motor does not c.ables. Inverter and the motor is normal.
5 ot 2 The Inverter parameters are set 2: Replace the motor or clear
{s\tlztr?eal' rz;ts e |n.1properly (motor parametel"s). mechanical faults.
' 3: ZTE cablet b:e':;/vee(r; .th.e drive boa:d 4 3: Check and re-set motor
land the control board is in poor contact.
4: The drive board is faulty. parameters.
1: Check and reset the parameters
in group P4.
1: The parameters are set incorrectly. |2 Re-connect the external signal
) 2: The external signal is incorrect. cables.
7 giI;Ztl)Dkle(tjermlnals are 3: The jumper bar across SP and +24 V (3: Re-confirm the jumper bar across
’ becomes loose. ) OP and +24 V.
4: The control board is faulty. 4: Contact the official distributor or
DORNA directly for technical
support.
1: The encoder is faulty. 1: Replace the encoder and ensure
. the cabling i .
The motor speed is 2 The encodgr cable is connected z;eR?;)Qgg {Egggeéard.
8 [always low in FVC |incorrectly or in poor contact. L
mode 3- The PG card is fault 3: Contact the official distributor or
' ) . Y. DORNA directly for technical
4: The drive board is faulty. support.
1: Re-set motor parameters or
The Inverter reports 1: The motor parameters are set ;e.-ls):;'fo:;n ;ngﬁz::t%ziunmg-
overcurrent and improperly. i i . . : P .p . :
9 2: The acceleration/deceleration time is [deceleration time.
overvoltage ‘ . e e
frequently improper. 3: Contact the official distributor or
’ 3: The load fluctuates. DORNA directly for technical
support.
Warning:

¥ Do not touch any component inside the device within 5 minutes after the (! CHARGE) light
is off after power off, otherwise user is in danger of electroic shock.

¥ Do not touch the PCB or IGBT without electrostatic protections, otherwise the internal
compnents can be damaged.
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6 Repair and maintenance

6.1 Routine maintenance

The influence of the ambient temperature, humidity, dust and vibration will cause the
aging of the devices in the Inverter, which may cause potential faults or reduce the service life
of the Inverter. Therefore, it is necessary to carry out routine and periodic maintenance.

Routine maintenance involves checking:

Item Details Measures
Terminal screws Are they loose? Tighten the screws.
Heat sink Is it dusty? Blow away the dust with 4 ~ 6kg/cm2 pressure

dry compressed air.

PCB Is it dusty? Blow away the dust with 4 ~ 6kg/cm2 pressure
dry compressed air.

Is it noisy and with abnormal

Cooling fan oscillations? Relace the cooling fan
Power Is it dusty? Blow away the du;t with 4 ~ 6kg/cm2 pressure
components dry compressed air.
DC bus aluminum - . .
electrolytic Is it discoloured, with peculiar Relace the aluminum electrolytic capacitor
- smell or bubbles?
capacitor

6.2 Replacement of vulnerable components

The vulnerable components of the Inverter are cooling fan and aluminum electrolytic
capacitor. Their service life is related to the operating environment and maintenance status.
Generally, the service life is shown as follows:

1. Cooling fan: 3 years

2. Aluminum electrolytic capacitor: 5 years.
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7 MODBUS communication protocol

7.1 Communication protocol

7.1.1 Protocol content

The serial communication protocol defines the information content and the use of
serial communication transmission format, including: Host polling (or broadcast) format;
host encoding method, including: action-requiring function code, data transfer & error
correction; mortem response from the slave is the same structure, including: action
confirmation, return data & error checking, etc. If an error occurs when the slave receives
information, or host requested action can not be completed, it will organize a fault as a
feedback information to the host.

Application mode:
Inverter joins RS232/RS485 fieldbus compatible master-slavery PC/PLC control
network.

Fieldbus structure:
(1)Interface mode
RS232/RS485 hardware interface

(2)Transmission mode

Asynchronous serial, half-duplex transmission mode. At the same time there can be
only one master slave transmit data while the other can only receive data. Data on the
serial asynchronous communication, is in the form of packets sent frame by frame.

(3)Topological structure:
Single master multi-slave system. Slave address setting range is 1 to 247, 0 is broadcast
communication address. Network slave address must be unique.

7.1.2 Protocol

DLB1 series inverter is an asynchronous serial communication Modbus master-slave
communication protocol. Only one device on the network (host) can establish an
agreement (called "query/command"). Other devices (slave) can only respond to the host's
"query/command"” by providing data, or take actions according to the host's
"query/command". The host can be personal computer (PC), industrial control equipment
or a programmable logic controller (PLC); slave is DLB1 inverter. Host can communicate to
an independent slave machine, or can broadcast information to all slaves. For independent
host "query/command", slave returns information (known as the response). For broadcast
information, slave no need to send response to the host.

DLBL1 series inverter Modbus data communication protocol format is as follows: using
RTU mode, sending a message must start with an at least 3.5 characters interval time.

Transmittable characters are hexadecimal 0 ... 9, A... F. Network equipment keeps on
detecting network bus, including interval time. When the first domain (address field) is
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received, each device decodes to determine whether it is sending to themselves. After the
last transmitted characters, a pause of at least 3.5-character time marks ending the
message. A new message can start after this pause.

Whole message must be transmitted as a continuous stream. If there is a pause time
over 1.5 a character before completion, receiver will refresh and assumes that next byte is
address domain of a new message. Also, if a new message starts within a time interval of
less than 3.5 character after previous message, receiver will regard the new message as
continuation of previous message. This will led to an error, because at last the CRC
domain value will be wrong.

RTU frame format:

Frame START At least 3.5 character time
Slave address ADR Communication address: 0~247
Command code CMD 03: Read slave parameter ; 06: Write slave parameter

Data content DATA(N-1)
Data content DATA(N-2)

Information: function code parameter address, function code
--------------------------- parameter quantity, function code parameter value etc.

Data content DATAO

CRC CHK High place
CRC CHK Low place

detection value: CRC value

END At least 3.5 character time

CMD(command instruction) and DATA(description).

Command code: 03H, read N words (max 12 words)
For example: Slave address is 01, start address is P0.02, continously read 2 value.

Master command information

ADR 01H

CMD 03H

Start address high place FOH

Start address low place 02H

Registar number high place 00H

Registar number low place 02H

CRC CHK low place

CRC CHK high place CRC CHK value

Slave response information
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ADR 01H

CMD 03H

Byte number high place 00H

Byte number low place 04H

FO02H high place 00H

FO02H low place 00H

FOO3H high place 00H

FOO3H high place 01H

CRC CHK low place

CRC CHK high place CRC CHK value

Command code: 06H write one word
For example: write 5000(1388H) to FOOAH of slave address 02H.
Master command information

ADR 02H

CMD 06H

Information address high place | FOH

Information address low place | OAH

Information content high place | 13H

Information content low place 88H

CRC CHK low place
CRC CHK high place

CRC CHK value

Slave response information

ADR 02H

CMD 06H

Information address high place | FOH

Information address low place | OAH

Information content high place | 13H

Information content low place 88H

CRC CHK low place
CRC CHK high place

CRC CHK value
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7.2 Verification mode

CRC mode:CRC (Cyclical Redundancy Check) uses RTU frame format message,
includes error detection method based on CRC fields. CRC field detects the entire
contents of the message. CRC field includes two bytes, and contains a 16-bit binary value.
It adds to the message after calculations from the transmission equipment. The receiver
recalculates the received CRC messages, and compares with CRC value in the domain. If
the two CRC values do not equal, then the transmission has errors.

CRC firstly deposits OxFFFF, then calls a consecutive 8-bit bytes in the message and
processes with the value currently in the registry. Only 8-bit data from each character is
valid for CRC; start and stop bits, and parity bit are invalid.

In CRC process, each 8-bit word XOR with registry separately. The result moves to
the lowest valid place. Highest valid place is 0. If LSB is 1, registry value will XOR with
preset values separately; if LSB is 0, then not execute. The whole process will repeat 8
times. When the last one (8th bit) completes, next 8-bit byte will start XOR with current
value. CRC value is the value in the registry after all bytes are processed.

When adding CRC to a message, low byte adds first, then the high byte.

CRC calculation programs:
unsigned int cal_crc16 (unsigned char *data, unsigned int length)
{
unsigned int i, crc_result=0xffff;
while(length--)
{
crc_result"=*data++;
for(i=0; i<8; i++)
{
if(crc_result&0x01)
crc_result=(crc_result>>1)"0xa001;
else
crc_result=crc_result>>1;
}
}

crc_result=((crc_result&0xff)<<8)|(crc_result>>8);

return(crc_result);
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7.3 Communication addresses

Function code address rules (EEPROM):

High place bytes: 00~0F (PO~PF, change P to 0), 40~4F (BO~BF, change B to 4)), 70~7F
(DO~DF).

Low place byte: 00~FF.

For example: P3.12, the address is expressed as F30C.

Note:
PF group: not readable or editable;
Group d: read-only and cannot be changed.

In addition, frequent EEPROM storage will reduce the life of the EEPROM. Some
functions can be realized by changing the value of RAM. User needs to change high place
byte Ato 4.

Address Function
1000 Communication setting value (-10000~10000) (decimal)
1001 Running frequency
1002 DC bus voltage
1003 Output voltage
1004 Output current
1005 Output power
1006 Output torque
1007 Running speed
1008 Dl input state
1009 DO output state
100A All voltage
100B Al2 voltage
100C Al3 voltage
100D Counter input
100E Length input
100F Load speed
1010 PID setting
1011 PID feedback
1012 PLC sequence
1013 Input pulse frequency, unit 0.01kHz
1014 Feedback speed, unit 0.1Hz
1015 Remaining running time
1016 Al1 voltage before correction
1017 Al2 voltage before correction
1018 Al3 voltage before correction
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1019 Linear speed

101A Accumulative power-on time
101B Accumulative running time
101C Input pulse frequency, unit 1Hz
101D Communication setting value
101E Encoder feedback speed

101F Main frequency X

1020 Auxiliary frequency Y

Note:

Communication setting value is relevant percentage value, 10000 corresponding to
100.00%, -10000 corresponding-100.00%. For frequency data, this percentage is relevant
to maximum frequency (P0.10); torque data is percentage to P3.10 (torque upper limit).

Command input: (write only)

Command address Command__function

0001: FWD operation

0002: REV operation
0003: FWD JOG
2000 0004: REV JOG
0005: Coast to stop

0006: Decelerate to stop
0007: Fault reset

Read inverter status: (read only)

Status address Statusfunction
0001: FWD operation
3000 0002: REV operation
0003: stop

Parameter lock verification: (Return value 8888H means parameter lock passed)

Passord address Input password

1F00 Fokkk

Digital output control: (write only)

Command address Command content

BITO: DO1 |
2001 0: DO1 output control

BIT1: DO2 output control
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BIT2:
BIT3
BIT4:
BITS:
BIT6:
BIT7:
BIT8:
BIT9:

RELAY1 output control

: RELAY2 output control

FMR output control
VDO1
VDO2
VDO3
VDO4
VDO5

Analog output AO1 control: (write only)

Command address

Command content

2002

0~7FFF %7 0%~100%

Analog output AO2 control: (write only)

Command address

Command content

2003

0~7FFF %7 0%~100%

Pulse output control: (write on

ly)

Command address

Command content

2004

0~7FFF &7 0%~100%

Inverter fault description:

Inverter fault address

Inverter fault information

8000

0000:
0001:
0002
0003:
0004
0005:
0006
0007:
0008
0009:

000A:
000B:
000C:
000D:
000E:

000F:
0010:
0011:
0012:

No fault
reserved

: Over-current during acceleration

Over-current during deceleration

: Over-current at constant speed

Over-voltage during acceleration

: Over-voltage during deceleration

Over-voltage at constant speed

: Control power suplly fault

Under-voltage

Inverter over-load

Motor overload

Power input phase loss
Power output phase loss
Module over-heat
External equipment fault
Communication fault
Contactor fault

Current detection fault
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0013

0017

: Motor auto-tuning fault
0014:
0015:
0016:
: Motor short circuit to ground
0018:
0019:
001A:
001B:
001C:
001D:
001E:
001F:
0028:
0029:
002A:
002B:
002D:
005A:
005B:
005C:

005E:

Encoder/PG card fault
EEPROM read-write fault
Inverter hardware fault

reserved

reserved

Accumulative running time reached
User defined fault 1

User defined fault 2

Accumulative power-on time reached
Load becomes 0

PID feedback lost during running
Pulse-by-pulse current limit fault
Motor switchover fault during running
Speed deviation too large

Motor over-speed

Motor over-heat

Encoder line number setting fault
Encoder not connected

Initial position fault

Speed feedback fault

Communication fault information:

Communication fault address

Fault description

8001

0000:
0001:
0002:
0003:
0004:
0005:
0006:
0007:
0008:

No fault

Wrong password

Command code fault

CRC detection fault

Invalid address

Invalid parameter

Parameter editing invalid
System locked

Writing EEPROM in operation
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Appendix |: Parameter list

Parameter Description Factory Setting Setting
setting valuel value 2
do Monitoring function group: d0.00-d0.41
do.00 Running frequency (Hz) 0.01Hz
do.0o1 Set frequency (Hz) 0.01Hz
do.02 Bus voltage 0.1V
d0.03 Output voltage v
do.04 Output current 0.01A
d0.05 Output power 0.1kW
d0.06 Output torque 0.1%
do.o7 DI input status 0.01Hz
d0.08 DO output status 1
d0.09 All voltage (V) 0.01v
d0.10 Al2 voltage (V) 0.01v
do.11 Al3 voltage (V) 0.01v
do.12 Count value 1
d0.13 Length value 1
do.14 Load speed 1
d0.15 PID setting 1
d0.16 PID feedback 1
d0.17 PLC stage 100%
do0.18 Input pulse frequency (Hz) 0.01kHz
d0.19 Feedback speed 0.00Hz
d0.20 Remaining running time 1
do.21 Al1l voltage before correction
do.22 Al2 voltage before correction
do.23 AlI3 voltage before correction
do0.24 Linear speed 1m/Min
d0.25 Accumulative power-on time 1Min
d0.26 Accumulative running time 0.1Min
do.27 Input pulse frequency 1Hz
do.28 Communication setting value 0.01%
d0.29 Encoder feedback speed 0.01Hz
d0.30 Main frequency X 0.01Hz
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do.31 Auxiliary frequency Y 0.01Hz
d0.32 Inverter status 1
do.33 Target torque (%) 0.1%
d0.34 Motor temperature 1°C
d0.35 Synchronous motor rotor position 0.0°
d0.36 Resolver position 1
do.37 Z signal counter -
d0.38 ABZ position 0.0
d0.39 Target voltage upon V/F separation v
d0.40 Output voltage upon V/F separation v
do.41 Reserved

PO Basic functions group: P0.00-P0.28
P0.00 Load type -
P0.01 Speed control mode 2
P0.02 Command source channel 0
P0.03 Main frequency source X selection 0
P0.04 Auxiliary frequency source Y selection 0
P0.05 Auxiliary frequency Y reference. 0
P0O.06 ssgg%oﬁf auxiliary frequency Y for X and Y 100%
P0.07 Frequency source combination mode 00
P0.08 Keyboard setting frequency 50.00Hz
P0.09 Operation direction selection 0
P0.10 Maximum output frequency 50.00Hz
P0.11 Frequency source upper limit 0
P0.12 Frequency upper limit 50.00Hz
P0.13 Frequency upper limit offset 0.00Hz
P0.14 Frequency lower limit 0.00Hz
P0.15 Wave carrier frequency setting -
PO.16 t(;';l]:gz:;ﬁ?gency adjustment with 0
P0.17 Acceleration time 1 -
P0.18 Deceleration time 1 -
P0.19 Acceleration/deceleration time unit 1
PO.21 ;rzgge\??;grf;st?;nof auxiliary frequency source for 0.00Hz
P0.22 Frequency reference resolution 2
P0.23 Retentive of digital setting frequency upon power 0

failure
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P0.25 Acceleration / Deceleration time base frequency 0
P0.26 Sjrsisg rflr;cr]]liJr:agncy for UP/DOWN modification 0
P0.27 Binding command source to frequency source 000
P0.28 Communication card type 0

P1 First motor parameters: P1.00-P1.37
P1.00 Motor type selection 0
P1.01 Motor rated power -
P1.02 Motor rated voltage -
P1.03 Motor rated current -
P1.04 Motor rated frequency -
P1.05 Motor rated speed -
P1.06 Asynchronous motor stator resistance R
P1.07 Asynchronous motor rotor resistance R
P1.08 Asynchronous motor leakage inductive reactance | -
P1.09 Asynchronous motor mutual inductive reactance -
P1.10 Asynchronous motor no load current -
P1.16 Synchronous motor stator resistance R
P1.17 Synchronous motor shaft D inductance 0.00Hz
P1.18 Synchronous motor shaft Q inductance 0.0%
P1.19 Inductance resistance unit 0.0%
P1.20 Back EMF coefficient 0.1v
P1.21 Phase loss detection time 0
P1.27 Encoder pulse per revolution 2500
P1.28 Encoder type 0
P1.30 A/B phase sequence of ABZ incremental encoder | 0
P1.31 Encoder installation angle 0.00
P1.32 U, V, W phase sequence of UVW encoder 0
P1.33 UVW encoder angle offset 0.00
P1.34 Resolver pole pairs 1
P1.35 UVW pole pairs 4
P1.36 Encoder wire-break fault detection time 0.0s
P1.37 Auto-tuning selection 0

P2 VIF control parameters: P2.00-P2.15
P2.00 VIF curve setting 0
P2.01 Torque boost -
P2.02 Torque boost cut-off frequency 50.00Hz
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P2.03 Multi-point V/F frequency 1 (F1) 0.00Hz
P2.04 Multi-point V/F voltage 1 (V1) 0.0%
P2.05 Multi-point V/F frequency 2 (F2) 0.00Hz
P2.06 Multi-point V/F voltage 2 (V2) 0.0%
P2.07 Multi-point V/F frequency 3 (F3) 0.00Hz
P2.08 Multi-point V/F voltage 3 (V3) 0.0%
P2.09 VIF slip compensation gain 0.0%
P2.10 VIF over-excitation gain 64
pP2.11 VIF oscillation suppression gain -
P2.13 Voltage source for V/F separation 0
P2.14 Voltage digital setting for V/F separation ov
P2.15 Voltage rise time of V/F separation 0.0s
P3 Vector control parameters: P3.00-P3.15
P3.00 Speed loop proportional gain 1 30
P3.01 Speed loop integral time 1 0.50s
P3.02 Switchover frequency 1 5.00Hz
P3.03 Speed loop proportional gain 2 20
P3.04 Speed loop integral time 2 1.00s
P3.05 Switchover frequency 2 0.00Hz
P3.06 Vector control slip gain 150%
P3.07 Time constant of speed loop filter 0.000s
P3.08 Vector control over-excitation gain 64
P3.09 Torque upper limit source in speed control mode 0.0%
P3.10 Digital setting of torque upper limit in speed control 150 0%
mode
P3.13 Excitation adjustment proportional gain 2000
P3.14 Excitation adjustment integral gain 1300
P3.15 Torque adjustment proportional gain 2000
P3.16 Torque adjustment integral gain 1300
P3.17 Speed loop integral 0
P3.18 Field weakening mode of synchronous motor 1
P3.19 Field weakening depth of synchronous motor 100%
P3.20 Maximum field weakening current 50%
P3.21 Field weakening automatic adjustment gain 100%
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P3.22 Field weakening integral multiple 5
P4 Input terminals: P4.00-P4.39

P4.00 DI1 function selection 1

P4.01 DI2 function selection 4

P4.02 DI3 function selection 9

P4.03 DI4 function selection 12

P4.04 DI5 function selection 13

P4.05 DI6 function selection 2

P4.06 DI7 function selection 12

P4.07 DI8 function selection 13

P4.08 DI9 function selection 14

P4.09 DI10 function selection 15

P4.10 Dl filter time 0.010s

P4.11 Terminal command mode 0

P4.12 Terminal UP/DOWN rate 1.00Hz/s

P4.13 Al curve 1 minimum input 0.00V
Corresponding setting of Al curve 1 minimum

P4.14 . 0.0%
input

P4.15 Al curve 1 maximum input 10.00V
Corresponding setting of Al curve 1 maximum

P4.16 . P 9 9 100.0%
input

P4.17 Al filter time 0.10s

P4.18 Al curve 2 minimum input 0.00V
Corresponding setting of Al curve 2 minimum

P4.19 . 0.0%
input

P4.20 Al curve 2 maximum input 10.00V
Corresponding setting of Al curve 2 maximum

Pa21 | oresPonding seting 100.0%
input

P4.22 Al2 filter time 0.10s

P4.23 Al curve 3 minimum input .10V
Corresponding setting of Al curve 3 minimum

P4.24 ; 0%
input

P4.25 Al curve 3 maximum input .00V
Corresponding setting of Al curve 3 maximum

P4.26 . 00.0%
input

P4.27 Al filter time .10s

P4.28 Pulse minimum input 0.00kHz

P4.29 Corresponding setting of pulse minimum input .0%

P4.30 Pulse maximum input 0.00
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P4.31 Corresponding setting of pulse maximum input 00.0%
pP4.32 Pulse filter ime .10s
P4.33 Al curve selection 321
P4.34 Setting for Al less than minimum input 000
P4.35 DI1 delay time 0.0s
P4.36 DI2 delay time 0.0s
P4.37 DI3 delay time 0.0s
P4.38 DI valid mode selection 1 00000
P4.39 DI valid mode selection 2 00000
P5 Output terminals: P5.00-P5.22
P5.00 FM output mode 0
P5.01 FMR function (open-collector output terminal) 0
P5.02 Relay function 1 (T/A-T/B-T/C) 2
P5.03 Extension card relay function 2 (P/A-P/B-P/C) 2
P5.04 E)eronil].i;l;rr)ction selection (open-collector output 1
P5.05 g}(r)n%i;l;?)ction selection (open-collector output 1
P5.06 FMP output selection 0
P5.07 AO1 output selection 0
P5.08 AO?2 output selection 1
P5.09 FMP output maximum frequency 50.00kHz
P5.10 AOL1 zero offset coefficient 0.0%
P5.11 AO1 gain 1.00
P5.12 AO2 zero offset coefficient 0.00%
P5.13 AO2 gain 1.00
P5.17 FMR output delay time 0.0s
P5.18 Relay 1 output delay time 0.0s
P5.19 Relay 2 output delay time 0.0s
P5.20 DO1 output delay time 0.0s
pP5.21 DO2 output delay time 0.0s
P5.22 DO valid mode selection 00000
P6 Start/stop control: P6.00-P6.15
P6.00 Start mode 0
P6.01 Speed track mode 0
P6.02 Rotational speed tracking speed
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P6.03 Startup frequency 0.00Hz
P6.04 Startup frequency holding time 0.0s
P6.05 Startup DC braking current/Pre-excited current 0%
P6.06 Startup DC braking time/Pre-excited time 0.0s
P6.07 Acceleration/deceleration mode 0
P6.08 Time proportion of S-curve start segment 30.0%
P6.09 Time proportion of S-curve end segment 30.0%
P6.10 Stop mode 0
P6.11 Initial frequency of stop DC braking 0.00Hz
P6.12 Waiting time of stop DC braking 0.0s
P6.13 Stop DC braking current 0%
P6.14 Stop DC braking time 0.0s
P6.15 Brake use ratio 100%

P7 Operation panel and display: P7.00-P7.14
P7.01 DIR/JOG function 0
P7.02 STOP/RESET 1
P7.03 LED display running parameters 1 1F
P7.04 LED display running parameters 2 0
P7.05 LED display stop parameters B3
P7.06 Load speed display coefficient 1.0000
P7.07 Heatsink temperature of inverter module 12°C
P7.08 Rectification module temperature 0°C
P7.09 Accumulative running time Oh
P7.10 Product number -
P7.11 Software version -
pP7.12 Number of decimal places for load speed display |1
P7.13 Accumulative power-on time -
P7.14 Accumulative power consumption -

P8 Auxiliary functions: P8.00-P8.53
P8.00 JOG running frequency 2.00Hz
P8.01 JOG acceleration time 20.0s
P8.02 JOG deceleration time 20.0s
P8.03 Acceleration time 2 10.0s
P8.04 Deceleration time 2 10.0s
P8.05 Acceleration time 3 10.0s
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P8.06 Deceleration time 3 10.0s
P8.07 Acceleration time 4 10.0s
P8.08 Deceleration time 4 10.0s
P8.09 Jump frequency 1 0.00Hz
P8.10 Jump frequency 2 0.00Hz
pP8.11 Frequency jump amplitude 0.00Hz
P8.12 Forward/Reverse rotation dead-zone time 0.0s
P8.13 Reverse control 0
P8.14 Running mode when set frequency lower than
frequency lower limit
P8.15 Droop control 0.00Hz
P8.16 Accumulative power-on time threshold Oh
P8.17 Accumulative running time threshold Oh
P8.18 Startup protection 0
P8.19 Frequency detection value (FDT1) 50.00Hz
P8.20 Frequency detection hysteresis (FDT hysteresis 1) |5.0%
P8.21 Detection range of frequency reached 0.0%
P8.22 Jump frequency during acceleration/deceleration |0
P25 | e ot sccsermonme - [000H
Frequency switchover point between
P8.26 deceleration time 1 and deceleration time 2 0.00Hz
P8.27 Terminal JOG preferred 0
P8.28 Frequency detection value (FDT2) 50.00Hz
P8.29 Frequency detection hysteresis (FDT hysteresis 5.0%
2)
P8.30 Any frequency reaching detection value 1 50.00Hz
P8.31 Any frequency reaching detection amplitude 1 0.0%
P8.32 Any frequency reaching detection value 2 50.00Hz
P8.33 Any frequency reaching detection amplitude 2 0.0%
P8.34 Zero current detection level 5.0%
P8.35 Zero current detection delay time 0.10s
P8.36 Output over-current threshold 200.0%
P8.37 Output over-current detection delay time 0.00s
P8.38 Any current reaching 1 100.0%
P8.39 Any current reaching amplitude 1 0.0%
P8.40 Any current reaching 2 100.0%
P8.41 Any current reaching amplitude 2 0.0%
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P8.42 Timing function 0
P8.43 Timing duration source 0
P8.44 Timing duration 0.0Min
P8.45 All input voltage lower limit 3.10V
P8.46 All input voltage upper limit 6.80V
P8.47 Module temperature threshold 75°C
P8.48 Cooling fan control 0
P8.49 Wakeup frequency 0.00Hz
P8.50 Wakeup delay time 0.0s
P8.51 Dormant frequency 0.00Hz
P8.52 Dormant delay time 0.0s
P8.53 Current running time reached 0.0Min
P9 Fault and protection: P9.00-P9.70
P9.00 Motor overload protection selection 1
P9.01 Motor overload protection gain 1.00
P9.02 Motor overload warning coefficient 80%
P9.03 Over-voltage stall gain 0
P9.04 Over-voltage stall protective voltage 130%
P9.05 Over-current stall gain 20
P9.06 Over-current stall protective current 150%
P9.07 Short-circuit to ground upon power- on 1
P9.09 Fault auto reset times 0
P9.10 DO action during fault auto reset 0
P9.11 Time interval of fault auto reset 1.0s
P9.12 Input phase loss protection 1n
P9.13 Output phase loss protection selection 1
P9.14 1st fault type R
P9.15 2nd fault type R
P9.16 3rd (latest) fault type R
P9.17 Frequency upon 3rd fault -
P9.18 Current upon 3rd fault R
P9.19 Bus voltage upon 3rd fault -
P9.20 DI status upon 3rd fault -
P9.21 Output terminal status upon 3rd fault -
P9.22 3rd fault inverter status -
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P9.23 Power-on time upon 3rd fault -
P9.24 Running time upon 3rd fault -
P9.27 Frequency upon 2nd fault -
P9.28 Current upon 2nd fault -
P9.29 Bus voltage upon 2nd fault -
P9.30 DI status upon 2nd fault -
P9.31 Output terminal status upon 2nd fault -
P9.32 2nd fault inverter status -
P9.33 Power-on time upon 2nd fault -
P9.34 Running time upon 2nd fault -
P9.37 Frequency upon 1st fault -
P9.38 Current upon 1st fault -
P9.39 Bus voltage upon 1st fault -
P9.40 DI status upon 1st fault -
P9.41 Output terminal status upon 1st fault -
P9.42 1st fault inverter status -
P9.43 Power-on time upon 1st fault -
P9.44 Running time upon 1st fault -
P9.47 Fault protection action selection 1 00000
P9.48 Fault protection action selection 2 00000
P9.49 Fault protection action selection 3 00000
P9.50 Fault protection action selection 4 00000
Po 54 :ar;?uency selection for continuing to run upon
P9.55 Backup frequency upon abnormality 100.0%
P9.56 Type of motor temperature sensor 0
P9.57 Motor overheat protection threshold 110°C
P9.58 Motor overheat warning threshold 90°C
P9.59 Action selection at instantaneous power failure
P9 60 Action pause judging voltage at instantaneous 90.0%
power failure
PO.61 Voltage rally judging time at instantaneous power 0.50s
failure
P9.62 Action judging voltage at instantaneous power 80.0%
failure
P9.63 Protection upon load becoming 0 0
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P9.64 Detection level of load becoming 0 10.0%
P9.65 Detection time of load becoming 0 1.0s
P9.67 Over-speed detection value 20.0%
P9.68 Over-speed detection time 1.0s
P9.69 Detection value of too large speed deviation 20.0%
P9.70 Detection time of too large speed deviation 5.0s
PA PID functions: PA.00-PA.28
PA.00 PID setting source 0
PA.O1 PID digital setting 50.0%
PA.02 PID feedback source 0
PA.03 PID action direction 0
PA.04 PID feedback range 1000
PA.05 Proportional gain Kp1 20.0
PA.06 Integral time Tix 2.00s
PA.07 Differential time Td1 0.000s
PA.08 Cut-off frequency of PID reverse rotation 2.00Hz
PA.09 PID deviation limit 0.0%
PA.10 PID differential limit 0.10%
PA.11 PID setting change time 0.00s
PA.12 PID feedback filter time 0.00s
PA.13 PID output filter time 0.00s
PA.14 Reserved -
PA.15 Proportional gain Kp2 20.0
PA.16 Integral time Ti» 2.00s
PA.17 Differential timeTd> 0.000s
PA.18 PID parameter switchover condition 0
PA.19 PID parameter switchover deviation 1 20.0%
PA.20 PID parameter switchover deviation 2 80.0%
PA.21 PID initial value 0.0%
PA.22 PID initial value holding time 0.00s
PA.23 Maximum deviation between two PID outputs in 1.00%

forward direction
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Maximum deviation between two PID outputs in

PA-24 reverse direction 1.00%
PA.25 PID integral property 00
PA.26 Detection value of PID feedback loss 0.0%
PA.27 Detection time of PID feedback loss 0Os
PA.28 PID operation at stop 0

PB Swing frequency, fixed length and count: PB.00-PB.09
PB.00 Swing frequency setting mode 0
PB.01 Swing frequency amplitude 0.0%
PB.02 Jump frequency amplitudee 0.0%
PB.03 Swing frequency cycle 10.0s
PB.04 Triangular wave rising time coefficient 50.0%
PB.05 Set length 1000m
PB.06 Actual length Om
PB.07 Number of pulses per meter 100.0
PB.08 Set count value 1000
PB.09 Designated count value 1000

PC Multi-reference and simple PLC: PC.00-PC.51
PC.00 Multi-reference 0 0.0%
PC.01 Multi-reference 1 0.0%
PC.02 Multi-reference 2 0.0%
PC.03 Multi-reference 3 0.0%
PC.04 Multi-reference 4 0.0%
PC.05 Multi-reference 5 0.0%
PC.06 Multi-reference 6 0.0%
PC.07 Multi-reference 7 0.0%
PC.08 Multi-reference 8 0.0%
PC.09 Multi-reference 9 0.0%
PC.10 Multi-reference 10 0.0%
PC.11 Multi-reference 11 0.0%
PC.12 Multi-reference 12 0.0%
PC.13 Multi-reference 13 0.0%
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PC.14 Multi-reference 14 0.0%

PC.15 Multi-reference 15 0.0%

PC.16 Simple PLC running mode 0
Simple PLC retentive selection upon power

PC.17 mP ponp 00
failure

PC.18 Running time of simple PLC reference 0 0.0s(h)

PC.19 Acceleration/deceleration time of simple PLC 0
reference 0

PC.20 Running time of simple PLC reference 1 0.0s(h)

PC.21 Acceleration/deceleration time of simple PLC 0
reference 1

PC.22 Running time of simple PLC reference 2 0.0s(h)
Acceleration/deceleration time of simple PLC

PC.23 0
reference 2

PC.24 Running time of simple PLC reference 3 0.0s(h)
Acceleration/deceleration ti f simple PLC

PC.25 cceleration/deceleration time of simple 0
reference 3

PC.26 Running time of simple PLC reference 4 0.0s(h)
Acceleration/deceleration ti f simple PLC

PC.27 cceleration/deceleration time of simple 0
reference 4

PC.28 Running time of simple PLC reference 5 0.0s(h)

PC.29 Acceleration/deceleration time of simple PLC 0
reference 5

PC.30 Running time of simple PLC reference 6 0.0s(h)

PC.31 Acceleration/deceleration time of simple PLC 0
reference 6

PC.32 Running time of simple PLC reference 7 0.0s(h)
Acceleration/deceleration time of simple PLC

PC.33 0
reference 7

PC.34 Running time of simple PLC reference 8 0.0s(h)
Acceleration/deceleration time of simple PLC

PC.35 0
reference 8

PC.36 Running time of simple PLC reference 9 0.0s(h)

PC.37 Acceleration/deceleration time of simple PLC 0

reference 9
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PC.38 Running time of simple PLC reference 10 0.0s(h)
Acceleration/deceleration time of simple PLC
PC.39 0
reference 10
PC.40 Running time of simple PLC reference 11 0.0s(h)
Acceleration/deceleration time of simple PLC
PC.41 P 0
reference 11
PC.42 Running time of simple PLC reference 12 0.0s(h)
Acceleration/deceleration time of simple PLC
PC.43 P 0
reference 12
PC.44 Running time of simple PLC reference 13 0.0s(h)
Acceleration/deceleration time of simple PLC
PC.45 0
reference 13
PC.46 Running time of simple PLC reference 14 0.0s(h)
PC.47 Acceleration/deceleration time of simple PLC 0
reference 14
PC.48 Running time of simple PLC reference 15 0.0s(h)
PC.49 Acceleration/deceleration time of simple PLC 0
reference 15
PC.50 Time unit of simple PLC running 0
PC.51 Reference 0 source 0
Pd Communication parameters: Pd.00-Pd.06
Pd.00 Bit rate 6005
Pd.01 Data type 0
Pd.02 This device address 1
Pd.03 Response delay 2
Pd.04 Communication over-time 0.0
Pd.05 Data transfer format 30
Pd.06 Current resolution 0
PE Reserved
PP Function code management: PP.00-PP.04
PP.00 User password 0
PP.01 Parameter initialization 0
PP.02 Inverter parameter display property 01
PP.03 Parameter display selection 00
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o

PP.04 Parameter modification property

BO Torque control parameters: B0.00-B0.08
B0.00 Speed/Torque control selection 0
B0.01 Torgue setting source in torque control 0
B0.03 Torque digital setting in torque control 150%
B0.05 Forward maximum frequency in torque control 0.00Hz
B0.06 Reverse maximum frequency in torque control 0.00Hz
B0.07 Acceleration time in torque control 0.00s
B0.08 Deceleration time in torque control 0.00s

B5 Control optimization parameters: B5.00-B5.09
B5.00 DPWM switchover frequency upper limit 12.00Hz
B5.01 PWM modulation mode 0
B5.02 Dead zone compensation mode selection 1
B5.03 Random PWM depth 0
B5.04 Rapid current limit 1
B5.05 Current detection compensation 5
B5.06 Undervoltage threshold 100.0%
B5.07 SVC optimization mode selection 1
B5.08 Dead-zone time adjustment 150%
B5.09 Overvoltage threshold 810.0V

B9 Extended function parameters: B9.00-B9.09
B9.00 Load type 0
B9.01 User-defined parameter 0 0
B9.02 User-defined parameter 1 0
B9.03 User-defined parameter 2 0
B9.04 User-defined parameter 3 0
B9.05 User-defined parameter 4 0
B9.06 User-defined parameter 5 0
B9.07 User-defined parameter 6 0
B9.08 User-defined parameter 7 0
B9.09 User-defined parameter 8 0
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Appendix Il: Expansion cards

Appendix lI-1  Multi-function card DLB1-PC1

1 Introduction
DLB1-PC1 card provides the following functions:

Item Specification Description
Input terminal 2Dl DI7~-DI8
. 1 relay output TA2, TB2, TC2
Output terminal
1DO DO2
o RS-485 communication Supports Modbus-RTU communication protocol
Communication
CAN communication Supports CANIlink communication protocol

2 Mechanical installations
1) Please install at power-off status;

2) Align correctly DLB1-PC1 to inverter control board interface;
3) Fasten with double-screw bolts.
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3 Terminal functions

Type Terminal Name Function
+24V power .
+24V-COM Maximum output current: 200mA.
output
Power Digital input Default SP1 connects to +24V by jumper J1.
SP1 power If use external power supply, user must connect SP1
terminal to external power supply and remove jumper J1.
DI7-SP1 Digital input 7 1, Optical-coupler isolation, compatible with bipolar
. input;
DI terminal .
DI8-SP1 Digital input 8 2, Inputimpedance: 4.7kQ;
3, Voltage range: 9~30V.
Optical-coupler isolation, bipolar open collector
f . output.
DO terminal DO2-COM Digital output 2
Output voltage range: 0V~24V.
Outputcurrent range: OmA~50mA.
Normally open
TA2-TC2 R v op
Relay output terminal
RELAY? AC250V, 3A, COS¢=0.4.DC30V, 1A.
( ) TB2-TC2 Normally close
terminal
RS-485 4854/485 Communication | Modbus-RTU protocol communication input & output
communication terminal signal terminal. Isolated input.
icati CANIink protocol communication input terminal
CAN . CANH/CANL Communication .p P
communication terminal Isolated input.
Jumper
Number Description
Ji SP1 connection mode selection
JP1 RS485 terminus compatible resistor
selection
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Appendix II-2 Encoder card (PG card)

1 Introduction
DLB1 supports different kinds of encoder cards (PG card) as optional parts for
closed-loop vector controls. PG card models are as below:

Name Description Others

ABZ UVW incremental encoder:

Defferential input PG card, not with frequency
demultiplication output;

OC input PG card, not with frequency .
DLB1-PG1 o Terminal cables
demultiplication output

5V, 12V, 24V voltage optional. When ordering,
provide voltage & pulse input mode
information

DLB1-PG2 Resolver PG card Terminal cables

2 Mechanical installations
1) Please install at power-off status;

2) Usel4-Pin base to connect with PG card.
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3 Terminal functions

ABZ UVW differential PG card

DLB1-PG1 specifications

User terminal DB15 base
Pulling & pluging Yes
Cable requirement >22AWG
Maximum speed 500kHz
Input differential signal range <7V
DLB1-PG1 terminals
Serial number Mark Description
1 A+ Encoder output A signal positive
2 A- Encoder output A signal negative
3 B+ Encoder output B signal positive
4 B- Encoder output B signal negative
5 Z+ Encoder output Z signal positive
6 Z- Encoder output Z signal negative
7 U+ Encoder output U signal positive
8 U- Encoder output U signal negative
9 V+ Encoder output V signal positive
10 V- Encoder output V signal negative
11 W+ Encoder output W signal positive
12 W- Encoder output W signal netagive
13 +5V 5V/100mA
14 COM Power grounding
15 Shielding Shielding
DLB1-PG1 jumper:
b
R 1-2 short ciruit (de fanlt
1 Di ffe ren tia 1 i mpu t
oim Ed
® JP1, JP2, JP3jumper must be the same.
® 12 short-cuircuit is for ABZ differential input.
® 23 short-cuircuit is for signal grade 24V A+, B+, Z+.
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Resolver PG card (DLB1-PG2)

DLB1-PG2 Specifications

User terminal DB7 terminal

Pulling & pluging No

Cable requirement >22AWG

Resolution 12 bit

Excitation frequency 10kHz

VRMS A%

VP-P 3.15427%

DLB1-PG2 terminals

Serial number Mark Description

1 PEXC1 Resolver excitation negative
2 PEXC Resolver excitation positive
3 PSINLO Resolver feedback SIN negative
4 PSIN Resolver feedback SIN positive
5 PCOSLO Resolver feedback COS negative
6 PCOS Resolver feedback COS positive
7 PE Connect to chassis
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Appendix Ill Brake accessories

The motor and load's regenerative energy is almost completely consumed on the braking

resistor when braking.

In theory, the power of the braking resistor is consistent with the braking power. But in
consideration that the de-rating is 70%, you can calculate the power of the braking resistor

according to the formula 0.7 x Pr = Pb x D.
« Pr refers to the power of resistor.

« D refers to the braking frequency (percentage of the regenerative process to the whole

working process)
% Note: brake unit and brake resistor must be used together.

For DLBL1 series inverters, models under 15KW are with internal brake units and user shall

select external brake units for models over 18.5KW.

You can select different resistance and power based on actual needs. However, the
resistance must not be lower than the recommended value. The power may be higher than the

recommended value.

The braking resistor model is dependent on the generation power of the motor in the actual
system and is also related to the system inertia, deceleration time and potential energy load.
For systems with high inertia, and/or rapid deceleration times, or frequent braking sequences,

the braking resistor with higher power and lower resistance value should be selected.

Recommended value of brake units and brake resistors

380V class:
Brak it Recommended brake resistor
rake uni
0,
Inverter ( 190/0 brake torque)
capacity o ) Equivalent _
Specification Quantity resistance Quantity
value/power

0.75G 1 1800Q/60W 1

0.75P/1.1G 1 900Q/100W 1

1.1G/1.5P 1 6000Q/150W 1

1.5G/2.2P 1 4000Q/260W 1

Internal

2.2G/3.7P 1 2500Q/260W 1

3.7G 1 150Q/390W 1

5.5G/5.5P/7.5P 1 100Q/520W 1

7.5G 1 75Q/780W 1
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11G/11P 1 50Q/1040W 1
15G/18.5P 1 40Q/1560W 1
18.5G/22P 1 32Q/4800W 1

22G/30P 1 20Q/6000W 1

30G/37P 1 20Q/6000W 1

1%2 (in
37G/45P External 2 32Q0/4800W
parallel )
1%2 (in
45G/55P 2 32Q/4800W
parallel )
1%2 (in
55G/75P 1 20Q/6000W
parallel )
1%2 (in
75G/93P Bxternal 1 180/9600W ¢
parallel )
1%2 (in
93G 1 18Q/9600W
parallel )
660V class:
Brak i Recommended brake resistor
rake uni ( 100% brake torque)
Inverter _
capacity Equivalent
Specification Quantity resistance Quantity
value/power
18.5G/22P 1 800/2200W 1
22G/30P 1 80Q/2200W 1
30G/37P 1 60Q/3000W 1
37G/45P 1 48Q/3700W 1
45G/55P 1 40Q/4500W 1
55G/75P 1 320/5500W 1
75G/93 1 24Q/7500W 1
93 1 20Q/9000W 1
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Appendix IV: Selection of Peripheral Electrical Devices

Selecting Peripheral Electrical Devices for DLB1 inverters

Input voltage: 380V

Caioo | Cotiost [ Cotle

Inverter Model mcce | Contact | Wbt Side Side Main | Control

(mm?) Circuit Circuit

(mm2) (mm?2)
DLB1-0D40T4G/DLB1-0D75T4P 10 10 2.0 2.0 1.0
DLB1-0D75T4G/DLB1-01D1T4P 10 10 25 25 1.0
DLB1-01D1T4G/ DLB1-01D5T4P 16 10 25 25 1.0
DLB1-01D5T4G/ DLB1-02D2T4P 20 16 4.0 25 1.0
DLB1-02D2T4G/ DLB1-03D7T4P 25 20 4.0 4.0 1.0
DLB1-03D7T4G/ DLB1-05D5T4P 32 25 4.0 4.0 1.0
DLB1-05D5T4G/ DLB1-07D5T4P 40 25 4.0 4.0 1.0
DLB1-07D5T4G/ DLB1-0011T4P 40 32 4.0 4.0 1.0
DLB1-0011T4G/ DLB1-0015T4P 63 40 6.0 4.0 1.0
DLB1-0015T4G/ DLB1-18D5T4P 63 40 6.0 6.0 1.0
DLB1-18D5T4G/ DLB1-0022T4P 100 63 6 6.0 15
DLB1-0022T4G/ DLB1-0030T4P 100 63 10 10 15
DLB1-0030T4G/ DLB1-0037T4P 125 100 16 16 15
DLB1-0037T4G/ DLB1-0045T4P 160 100 25 16 15
DLB1-0045T4G/ DLB1-0055T4P 200 125 35 25 15
DLB1-0055T4G/ DLB1-0075T4P 200 125 50 35 15
DLB1-0075T4G/ DLB1-0093T4P 250 160 95 50 15
DLB1-0093T4G/DLB1-0110T4P 250 160 120 70 15
DLB1-0110T4G/DLB1-0132T4P 350 350 185 120 15
DLB1-0132T4P/DLB1-0160T4G 400 400 2x120 150 15
DLB1-0160T4G/DLB1-0185T4P 500 400 2x120 185 15
DLB1-0185T4G/DLB1-0200T4P 600 600 2x150 2x95 15
DLB1-0200T4G/DLB1-220T4P 600 600 2x150 2x95 15
DLB1-0220T4G/DLB1-250T4P 600 600 2x185 2x120 15
DLB1-0250T4G/DLB1-280T4P 800 600 2x185 2x120 15
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DLB1-0280T4G/DLB1-315T4P 1000 1000 3x185 2x150 15
DLB1-0315T4G/DLB1-355T4P 1000 1000 3x185 3x150 15
DLB1-0355T4G/DLB1-400T4P 1200 1200 4x185 3x185 15
DLB1-0400T4G 1380 1380 4x185 3x185 15
Input voltage: 460V
Cableof | Cable of
Input Output | Cable of

Inverter Model MCCB | Contactor | Si9e Side | Control

Main Main Circuit

Circuit Circuit (mm?)

(mm?) (mm?3)

DLB1-18D5T5G/ DLB1-0022T5P 63 40 6.0 6.0 1.0
DLB1-0022T5G/ DLB1-0030T5P 63 40 6.0 6.0 1.0
DLB1-0030T5G/ DLB1-0037T5P 63 63 10 10 1.0
DLB1-0037T5G/ DLB1-0045T5P 100 63 10 10 1.0
DLB1-0045T5G/ DLB1-0055T5P 100 63 16 16 15
DLB1-0055T5G/ DLB1-0075T5P 125 100 25 16 15
DLB1-0075T5G/ DLB1-0093T5P 160 125 35 25 15
DLB1-0093T5G/DLB1-0110T5P 200 125 50 35 15
DLB1-0110T5G/DLB1-0132T5P 200 125 95 70 15
DLB1-0132T5G/DLB1-0160T5P 250 160 120 95 15
DLB1-0160T5G/DLB1-0185T5P 350 350 185 120 15
DLB1-0185T5G/DLB1-0200T5P 350 350 185 150 15
DLB1-0200T5G/DLB1-0220T5P 400 350 2x120 185 15
DLB1-0220T5G/DLB1-0250T5P 400 400 2x120 185 15
DLB1-0250T5G/DLB1-0280T5P 400 400 2x150 2x120 15
DLB1-0280T5G/DLB1-0315T5P 500 400 2x150 2x150 15
DLB1-0315T5G/DLB1-0355T5P 600 600 2x185 2x150 15
DLB1-0355T5G/DLB1-0400T5P 600 600 2x185 2x185 15
DLB1-0400T5G 800 600 3x185 3x150 15
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Selection of external AC & DC reactor
Input voltage: 380V

Input AC reactor output AC reactor DC reactor
Inducta Inducta | cyrre ngg;
Inverter model Current nce Current nce nt
@ miy | Ay | @ (')”H
DLB1-0D40T4G/DLB1-0D75T4P 3 n 3 7 - -
DLB1-0D75T4G/DLB1-01D1T4P 5 6 5 4
DLB1-01D1T4G/ DLB1-01D5T4P 5 5 5 3 - -
DLB1-01D5T4G/ DLB1-02D2T4P 10 14 10 0.69 - -
DLB1-02D2T4G/ DLB1-03D7T4P 10 14 10 0.69 - -
DLB1-03D7T4G/ DLB1-05D5T4P 10 14 10 0.69 - -
DLB1-05D5T4G/ DLB1-07D5T4P 15 0.93 15 05 - -
DLB1-07D5T4G/ DLB1-0011T4P 20 07 20 035 - -
DLB1-0011T4G/ DLB1-0015T4P 30 0.49 30 0.24 - -
DLB1-0015T4G/ DLB1-18D5T4P 40 0.34 40 0.17 - -
DLB1-18D5T4G/ DLB1-0022T4P 50 03 50 014 40 115
DLB1-0022T4G/ DLB1-0030T4P 60 0.24 60 0.12 50 0.92
DLB1-0030T4G/ DLB1-0037T4P 80 017 80 0.088 65 071
DLB1-0037T4G/ DLB1-0045T4P % 015 %0 0.077 80 058
DLB1-0045T4G/ DLB1-0055T4P 120 0.12 120 0.06 95 | 0486
DLB1-0055T4G/ DLB1-0075T4P 150 0.09 150 0.047 120 | 0385
DLB1-0075T4G/ DLB1-0093T4P 200 0.068 200 0.035 160 | 0.288
DLB1-0093T4G/DLB1-0110T4P 220 0.063 220 0.032 180 | 0.256
DLB1-0110T4G/DLB1-0132T4P 250 0.055 250 0.028 250 | 026
DLB1-0132T4G/DLB1-0160T4P 300 0.047 300 0.023 250 | 026
DLB1-0160T4G/DLB1-0185T4P 330 0041 330 0.021 360 | 017
DLB1-0185T4G/DLB1-0200T4P 400 0.034 400 0.017 500 | o012
DLB1-0200T4G/DLB1-0220T4P 450 0.03 450 0.015 650 | 0072
DLB1-0220T4G/DLB1-0250T4P 500 0.027 500 0014 650 | 0072
DLB1-0250T4G/DLB1-0280T4P 580 0.024 580 0.012 800 | o0.08
DLB1-0280T4G/DLB1-0315T4P 660 0021 660 0.011 800 | 0.0
DLB1-0315T4G/DLB1-0355T4P 660 0.021 660 0.011 900 [ 005
DLB1-0355T4G/DLB1-0400T4P 800 0.017 800 8.65uH | 900 | 0.05
DLB1-0400T4G 1000 0.014 1000 | 6.80uH | 1200 | 0.042

Input voltage: 660V
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input AC reactor output AC reactor DC reactor
Inverter model Current ln?‘zgta Current In?‘ggta CLrl1rtre lggggt
S G A G I G

DLB1-18D5T5G/ DLB1-0022T5P 20.6 1.83 20.2 0.94 25.3 5.5
DLB1-0022T5G/ DLB1-0030T5P 245 1.54 24 0.79 30 4.6
DLB1-0030T5G/ DLB1-0037T5P 335 113 32.8 0.58 41 3.3
DLB1-0037T5G/ DLB1-0045T5P 41 0.92 40 0.47 50.5 2.8
DLB1-0045T5G/ DLB1-0055T5P 49 0.77 48 0.39 60 2.3
DLB1-0055T5G/ DLB1-0075T5P 60 0.63 58.8 0.32 735 1.9
DLB1-0075T5G/ DLB1-0093T5P 81 0.47 79.6 0.24 99.6 1.4
DLB1-0093T5G/DLB1-0110T5P 96 0.39 94 0.2 178 1.2
DLB1-0110T5G/DLB1-0132T5P 116.8 0.32 14 0.17 143 0.96
DLB1-0132T5G/DLB1-0160T5P 139.7 0.27 136.9 0.14 171 0.81
DLB1-0160T5G/DLB1-0185T5P 169 0.22 165.7 0.11 207 0.66
DLB1-0185T5G/DLB1-0200T5P 1955 0.19 1916 0.1 2395 | 057
DLB1-0200T5G/DLB1-0220T5P 211 0.18 207 0.09 259 0.54
DLB1-0220T5G/DLB1-0250T5P 237.9 0.16 233 0.08 291 0.48
DLB1-0250T5G/DLB1-0280T5P 269 0.14 264 0.07 330 0.42
DLB1-0280T5G/DLB1-0315T5P 301.8 0.13 295.7 0.06 369.6 | 0.39
DLB1-0315T5G/DLB1-0355T5P 343 0.11 332.7 0.06 420 0.33
DLB1-0355T5G/DLB1-0400T5P 386 0.1 3746 0.05 473 0.3

DLB1-4000T5G 442 0.086 4288 0.044 | 5415 | 0.26
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Using Peripheral Electrical Devices for DLB1

See table below:

Installation )
Name . Functions
position
o Before input o
Air switch o Cut-off current when the device is over-current
cicuit
Input side of .
Contactor . On-off power supply for inverters.
inverter
1) Increase power factor of input side;
Input AC Input side of 2) Reduce input side higher harmonics;
reactor inverter 3)  Eliminate input current imbalance caused by power phase
imbalance.
Input EMC Input side of 1) Reduce inverter EMI transmission and emission;
filter inverter 2) Improve inverter counter interference capability.
1) Increase power factor of input side;
DC bus of 2) Increase inverter efficiency & thermal stability;
DC reactor . i . . . .
inverter 3) Reduce negative effects from input side higher harmonics
and reduce inverter EMI transmission and emission.
Output side of
inverter and
Output AC . ) . .
input side of 1) Protect motors from higher harmonics;
reactor
motor, close to 2) Reduce effects of leakage current to motors.
inverter
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Appendix V: Guide for complying with EMC
EMC basics

Electromagnetic compatibility (EMC) describes the ability of electronic and electrical
devices or systems to work properly in the electromagnetic environment and not to generate

electromagnetic interference that influences other local devices or systems.

In other words, EMC includes two aspects: The electromagnetic interference generated
by a device or system must be restricted within a certain limit; the device or system must have

sufficient immunity to the electromagnetic interference in the environment.

EMC of inverters

Inverters, same as other electronic devices, are EMI sources and receivers.

Characteristics of inverter EMC includes:
1.Input current are not sine-wave and with a lot of higher harmonic waves.
2. Output voltage is high-frequency PWM waves which can cause a lot of EMI.

3. The process of reducing inverter EMI is also the process of enhancing inverter

counter-EMI capabilities.
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EMC Istallations

The Inverter generates very strong interference. Although EMC measures are taken, the

interference may still exist due to improper cabling or grounding during use. When the Inverter

interferes with other devices, adopt the following solutions.

Interference Type

Solution

Leakage protection switch

tripping

Connect the motor housing to the PE of the Inverter.

Connect the PE of the Inverter to the PE of the mains power supply.
Add a safety capacitor to the power input cable.

Add magnetic rings to the input drive cable.

Inverter interference

Connect the motor housing to the PE of the Inverter.
Connect the PE of the Inverter to the PE of the mains voltage.

Add a safety capacitor to the power input cable and wind the cable with
magnetic rings.

Add a safety capacitor to the interfered signal port or wind the signal cable
with magnetic rings.
Connect the equipment to the common ground.

Communication
interference

Connect the motor housing to the PE of the Inverter.
Connect the PE of the Inverter to the PE of the mains voltage.

Add a safety capacitor to the power input cable and wind the cable with
magnetic rings.

Add a matching resistor between the communication cable source and the
load side.

Add a common grounding cable besides the communication cable.

Use a shielded cable as the communication cable and connect the cable
shield to the common grounding point.

1/0 interference

Enlarge the capacitance at the low-speed DI. A maximum of 0.11 uF
capacitance is suggested.
Enlarge the capacitance at the Al. A maximum of 0.22 uF is suggested.
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Appendix VI: Safety instructions

Read this part carefully so that you have a thorough understanding. Installation, commissioning
or maintenance may be performed in conjunction with this chapter. DORNA will assume no

liability or responsibility for any injury or loss caused by improper operation.

> Before installation

« Do not install the equipment if you find water seepage, component missing or damage upon
unpacking.

« Do not install the equipment if the packing list does not conform to the product you received.

« Handle the equipment with care during transportation to prevent damage to the equipment.

« Do not use the equipment if any component is damaged or missing. Failure to comply will result
in personal injury.
« Do not touch the components with your hands. Failure to comply will result in static electricity

damage.

» During installation

¢ Install the equipment on incombustible objects such as metal, and keep it away from
combustible materials. Failure to comply may result in a fire.

» Do not loosen the fixed screws of the components, especially the screws with red mark.

« Do not drop wire end or screw into the inverter. Failure to comply will result in damage to the
inverter.

« Install the Inverter in places free of vibration and direct sunlight.

* When two Inverters are laid in the same cabinet, arrange the installation positions properly to

ensure the cooling effect.

> At wiring
* Wiring must be performed only by qualified personnel under instructions described in this

manual. Failure to comply may result in unexpected accidents.

« A circuit breaker must be used to isolate the power supply and the inverter. Failure to comply

may result in a fire.
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« Ensure that the power supply is cut off before wiring. Failure to comply may result in electric
shock.

« Tie the inverter to ground properly by standard. Failure to comply may result in electric shock.
< Never connect the power cables to the output terminals (U, V, W) of the inverter. Pay attention

to the marks of the wiring terminals and ensure correct wiring. Failure to comply will result in

damage to the inverter.

* Never connect the braking resistor between the DC bus terminals (+) and (-). Failure to comply

may result in a fire.

* Use wire sizes recommended in the manual. Failure to comply may result in accidents.

» Use a shielded cable for the encoder, and ensure that the shielding layer is reliably grounded.

> Before power-on

» Check that the following requirements are met:

— The voltage class of the power supply is consistent with the rated voltage class of the inverter.
— The input terminals (R, S, T) and output terminals (U, V, W) are properly connected.

— No short-circuit exists in the peripheral circuit.

— The wiring is secured.
Failure to comply will result in damage to the inverter

« Do not perform the voltage resistance test on any part of the inverter because such test has

been done in the factory. Failure to comply will result in accidents.

« Cover the inverter properly before power-on to prevent electric shock.

« All peripheral devices must be connected properly under the instructions described in this

manual. Failure to comply will result in accidents

> After power-on

« Do not open the inverter's cover after power-on. Failure to comply may result in electric shock.
« Do not touch any I/O terminal of the inverter. Failure to comply may result in electric shock.

« Do not touch the rotating part of the motor during the motor auto-tuning or running. Failure to

comply will result in accidents.
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« Do not change the default settings of the Inverter. Failure to comply will result in damage to the

Inverter.

> During operation

« Do not touch the fan or the discharging resistor to check the temperature. Failure to comply will

result in personal burnt.

« Signal detection must be performed only by qualified personnel during operation. Failure to
comply will result in personal injury or damage to the Inverter.

« Avoid objects falling into the Inverter when it is running. Failure to comply will result in damage
to the Inverter.

« Do not start/stop the Inverter by turning the contactor ON/OFF. Failure to comply will result in

damage to the Inverter.
thomas@cn-dorna; Skype: thomas.It65

> During maintenance

« Repair or maintenance of the Inverter may be performed only by qualified personnel. Failure to
comply will result in personal injury or damage to the Inverter.

« Do not repair or maintain the Inverter at power-on. Failure to comply will result in electric shock.
» Repair or maintain the Inverter only ten minutes after the Inverter is powered off. This allows for

the residual voltage in the capacitor to discharge to a safe value. Failure to comply will result in

personal injury.

e Ensure that the Inverter is disconnected from all power supplies before starting repair or
maintenance on the Inverter.

¢ Set and check the parameters again after the Inverter is replaced.

« All the pluggable components must be plugged or removed only after power-off.

« The rotating motor generally feeds back power to the Inverter. As a result, the Inverter is still

charged even if the motor stops, and the power supply is cut off. Thus ensure that the Inverter is
disconnected from the motor before starting repair or maintenance on the Inverter.
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