'

. FULING ELECTRIC

DZB200 Series

High-performance General-purpose Inverter

DZB300 Series

Open-loop vector control inverter

usermanual

A

T EE ERE oS

Http://www.chinafuling.com

E-mail:fuling@chinafuling.com
TEL:+86-400-889-1777 +86-0576-8645-1777
TAIZHOU FULING ELECTRICAL CO.,LTD.



DZB Series Preface

Preface
Thank you for choosing DZB Series high-performance AC Motor Drives. DZB200&300

Series are manufactured by adopting high-quality components, material and incorporating
the latest microprocessor technology available.
Getting Started

This manual will be helpful in the installation, parameter setting, troubleshooting, and
daily maintenance of the AC motor drives. To guarantee safe operation of the equipment,
read the following safety guidelines before connecting power to the AC drives. Keep this

operating manual handy and distribute to all users for reference.

/\ WARNING

ATTENTION: Always read this manual thoroughly before using DZB series AC Motor Drives.

DANGER! AC input power must be disconnected before any maintenance.

WARNING! Do not connect or disconnect wires and connectors while power is applied tothe circuit.
Maintenance must be performed by qualified technicians.

WARNING! To avoid personal injury, do not remove the cover of the AC motor drive until all of the
digital keypad "DISPLAY LED" lamps are off. The DC-link capacitor remains charged
with a hazardous voltage even after input power is removed.

ATTENTION: Grounding the DZB100B drive is done by connecting the Earth Ground to the drive

ground terminal.

CAUTION: There are highly sensitive components on the printed circuit boards. These components are
especially sensitive to ESD (electrostatic discharge). To aveid damage to the drive,do not
touch components or the circuit boards until static control precautions have been taken.

CAUTION: Never connect the main circuit output tcrminals U, V, and W directly to the AC main circuit
power supply as this will damage the drive.

CAUTION: Do not apply the antirust to screws for fastening drives; Please clean the drives and screws
with dry cloth or alcohol, not with synthetic cleaner. Fasten the screws with washers and

ratcd torquc lcst the enclosurc corners of drives be distorted.

This manual is for DZB200&DZB300 Series AC Motor Drive.
Version:2007.8-V1



Table of Contents

Chapter 1 Safety and Cautions - -------------------~--~-~--- 1
Chapter 2 Product Introduction -----------------~-~-~-~---. 6
Chapter 3 Mechanical and Electrical Installation - --------- 8
Chapter 4 Operation and Display ----------------------. 17
Chapter 5 Function Parameters List - ------------------- 22
Chapter 6 Parameter Description---------------------—- 36
F0 Basic Function Parameters - ----------------------- 36
F1 Motor Parameters - —-----~----~--------—---—---~-—--—. 44
F2 Input and Output Terminal Function Parameters - - - - - - - - -- 48
F3 Human Machine Interface Parameters - ---------------- 56
F4 Application Function Parameters - - - - - - - - - - - - - - - - - - —_ 59
F5 Protection Parameters---------------------------- 68
F6 Communication Parameters------------------------ 71
F7 Advanced function Parameters - --------------------- 75
Chapter 7 Fault Diagnosis and Countermeasures------- 79
Chapter 8 Quality Guarantee ---------------- -~ -~ -~~~ - —- 87
Appendix A Standard Specifications - - - ----------------- 88
Appendix B Serial Communications -------------------- 91
Appendix C Dimensions - -----------------------------104

Appendix D AccessoriesList----------------- - 106




®

DZB Series Chapter 1 Safety and Cautions

Chapter 1 Safety and Cautions

Safety Definition

There are two kinds of safety cautions in the manual:

Operations which are not performed according to the requirements may cause severe hurt
anger
98] or even death.

N Operations which are not pcrformed according to requircments may causc modcratc hurt
/ . \ No . X
or light hurt or equipment damage.

1.1 Safety Cautions

1.Before Installation

[ ounaer

Do not use the inverter that is damaged or has defect, or there will be danger of injury.

2.During Installation

Mount the inverter on incombustible surface like metal, and keep away from flammable substances!
Otherwise it may cause fire.

% When more than two inverters are to be installed in one cabinet, please pay attention to the
installation locations to ensure the cooling effect (refer to Chapter 3 Mechanical and Electrical
Installation).

% Do not drop the lead wire stub or screw in the inverter, or the inverter may be damaged.

3.Wiring

% Only the qualified electrical engineer can perform the wiring, otherwise there will be danger of
electric shock.

% A circuit breaker must be installed betwecn the mains and the inverter, otherwisc there will be
danger of fire.

% Wiring can only be done after the mains input is cut off, otherwise there will be danger of electric
shock.

Pleasc connect the inverter to the ground according to the standard, otherwise there will be danger
of electric shock.
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% Do not connect the input terminals with the output terminals (U, V, W), otherwise the inverter
may be damaged!

% Ensure the wiring meet the EMC requirements and the local safety standard. The wire size shall
be determined according to the manual, otherwise accident may occur!

% Brake resistor must not be connected between the DC bus terminals (+) and (-), otherwise fire
may occur!

4, Before Power-on

<> anger

% Please confirm the mains voltage level is consistent with that of the inverter and the input and
output wirings arc corrcct, and check if there is any short circuit in peripheral circuit and if the
wiring is fixed and fast, otherwise the inverter may be damaged!

% Mount the cover plate properly before power-on the inverter, otherwise there will be danger of
electric shock.

*Dielectric sttength test had been done at factory. Therefore, user necds not do this test again,
otherwise accident may occur!

% All the peripheral parts shall be connected correctly according to the manual, or accident may
occur!

5.After Power-on

% Do not open the cover of the inverter after power-on, otherwise there will be danger of electric
shock!

% Do not touch the inverter and its circuit with wet hand, otherwise there will be danger of electric
shock.

% Do not touch the inverter terminals, otherwise there will be danger of electric shock.

% At power-on, the inverter will perform the security check of the external heavy-current circuit
automatically, so at this time please do not touch the terminals U, V and W, or the terminals of
motor, otherwise there will be danger of electric shock.
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% If parameter identification is required, please pay attention that the rotating motor may injure
people, otherwise accident may occur!
% Do not change the factory settings, otherwise the inverter may be damaged!

6. Running

% Do not approach the equipment when restart function is enabled, otherwise there will be danger
of injury.

% Do not touch the fan and the discharging resistor to check the temperature, otherwise burning
may occur!

*Non-professional person shall not measure the signal of a running inverter, otherwise there will
be danger of injury or damaging the inverter!

% Do not let objects fall in a running inverter, otherwise the inverter may be damaged!
% Do not start and stop the inverter by on/off of the contactor, otherwise the inverter may be
damaged!

7. Maintenance

% Please do not repair or maintain the inverter with power on, otherwise there will be danger of
electric shock!

% Please repair or maintain the inverter after confirming the charge LED turns off, otherwise there
may be human injury caused by the residual voltage of the capacitor!

% Only qualified electrical engineer can repair or maintain the inverter, otherwise there will be
danger of human injury or damaging the equipment.

1.2 Cautions

1. Check the Insulation of the Motor

When the motor is used for the first time, or reused after storing for a long time, or in regular checkup,
the user must check the insulation of the motor to prevent the poor insulation of the windings of motor from
damaging the inverter. The motor connection must be divided from the inverter during the insulation check.
It is recommended to use a 500V Mega-Ohm-Meter to check and the insulation resistance shall not be less
than SM Q.
2. Thermal Protection of Motor

If the rated capacity of the motor selected is not matching that of the inverter, especially when the rated
power of the inverter is bigger than that of the motor, make sure to adjust the parameters for motor protection
inside the inverter or to install a thermal relay to the motor to guarantee the protection to the motor.
3. Running at Frequency Above Rated Frequency

The output frequency of this inverter is 0~200Hz. Please consider the capability of the mechanical
devices when the customer needs the inverter to run at the frequency higher than 50Hz.
4. Motor Heat and Noise

Since the output voltage of the inverter is in PWM wave with some harmonics, the temperature may rise,
the noise and vibration may increase compared with the inverter running at main frequency.
5. Pressure-sensitive Device or Capacitor at the Output Side of the Inverter

Because the inverter outputs PWM wave, the capacitor used for improving power factor and pressure-
sensitive resistor used for lightening-proof shouldn't be installed at the output side of the inverter, otherwise
the inverter may have transient over-current and may be damaged.
6. Switches Used at the Input and Output terminal of the Inverter

If the contactor is required to be installed between the inverter and the power supply, it is prohibited to
start or stop the inverter with the contactor. If the user has to use the contactor to start and stop the inverter,
the interval between the start and stop shall be less than one hour. Frequent charging and discharging may
reduce the life of the capacitor. If the switches like contactors are connected between the output terminal and
the motor, make sure to start and stop the inverter when the inverter has no output, otherwise the modules in
the inverter may be damaged.
7. Usage Outside the Range of Rated Voltage

The DZB series inverter shall not be used out of the specified range of operation voltage, otherwise the
internal components of the inverter may be damaged. If needed, please use corresponding voltage regulation
device to change the voltage.
8. 3-phase Input Modified Into 2-phase Input

The modification of DZB series inverter from 3-phase input to 2-phase input is not allowed, or fault may
occur.
9. Lightning Strike Protection

There are lightning protection devices inside the inverter, But the user should install other lightning
protection device at the front end of the inverter if lightning strike occurs frequently.
10. Altitude and Deration

When the altitude is higher than 1000m, the cooling effect of inverter is deteriorated because of the

rarefaction of air, the deration must be used and please consult our company for detailed technical support.
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11. Special Usages
The user can consult our company if he wants to use another method instead of the recommended
connecting method provided in the manual, such as shared DC bus.
12. Cautions for Scrap of Inverter
The electrolytic capacitors in the main circuits and PCB may explode when they are burned and poisonous
gas may be generated when the plastic parts are burned. Please dispose the inverter as industrial rubbish.
13. About Applicable Motor
1) The standard motor used is the 4-pole squirrel cage asynchronous induction motor. If other kind of
motor is used, please be sure to select the applicable inverter according to the rated current of the motor,
and please consult us if the user wants the inverter to drive the permanent magnetic synchronized motor.
2) The cooling fan of non-variable frequency motor is connected to the rotor in the same bearing, so the
cooling effect is weakened if the specd is low, therefore use the variable-frequency motor or install a
cooling fan in the overheat condition the motor.
3) The inverter has already been configured with the standard parameters for applicable motor, please
be sure to modify the default values or perform the motor parameter identification according to the
actual conditions, otherwise the operation effect or protection performance may be reduced.
4) Short-eircuit in the cable or motor may cause the inverter alarm or even damage the inverter.
Therefore, please conduct the insulation short-circuit test to the cable and the motor installed for the
first time. The short-circuit test shall also be carried out in routine maintenance. Pay attention that the

inverter shall be separated from the unit during such test.
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Chapter 2 Product Introduction

The purpose of this chapter is to provide specific, yet simple information to unpack, install the AC drive.
This chapter contains information on the following:
2.1 Receiving, Transportation, and Storage

2.2 Nameplate Information

2.1 Receiving, Storage and Transportation

The AC motor drive has gone through rigorous quality control tests at the factory before shipment.

After receiving the AC drive, check for the following.
® Receiving

1.Check to make sure that the package includes an AC drive,the User Manual,dust covers and  rubber
bushings.

2.Inspect the unit to insure it was not damaged during shipment.

3.Make sure that the part number indicated on the nameplate corresponds with the part number of your

order.

e Storage

The AC Drive should be kept in the shipping carton before installation. In order to retain the warranty
coverage, the AC drive should be stored properly when itis notto be used for an extended period of time.
Some storage suggestions are:
1.Store in a clean, dry location.
2.Store within an ambient temperature range of -20° C to +65° C.
3.If possible, store in an air-conditioned environment where the relative humidity is less than

95%, non-condensing.
4.Do not store the AC drive in places where it could be exposed to corrosive gases.

5.Please store the AC drive on a shelf or on an stable surface.

o Transportation

Temperature: -25° Cto+70° C; R.H.: 5% t0 95%;
Air Pressure: 70kPa to 106kPa.
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2.2 Nameplate Information

L Nameplate

( MODEL: DZB300B0015L4A )
INPUT:  3PH 380V 50/60Hz
OUTPUT: 3PH 0~380V 0~200Hz

POWER: 1.5KW 3.7A

283B414A106108888

N TAIZHOU FULING ELECTROMOTOR CO.,LTD Y

s |

® Description ofACMotor Drive Model:

DZB300 B 0015 L 4 A

-

Function level code: A -braking unit inside
B -non braking unit

Input voltage: 2-220V 4-400V 6-660V

Freq. Range: L: 0-200.0Hz

Applicable motor capacity: 0015H41.5KW

Series: B:General-Purpose Model
PFan&Pump Model
Series name: DZB300Series

@ Description of Serial Number::

06 10 8888

Production number
Production month

Production year
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3.1 Mechanical Installation

1. Installation Environment

1) Ambient temperature: Ambient temperature influences the inverter life greatly, so it should be within
the range of -10°C~50C.

2) Mount the inverter in a flame retardant surface and the clearance around the inverter shall be enough
because the inverter will generate lots of heat during running, besides mount the inverter on the base
vertically with screws.

3) Mount in the location where vibration is less than 0.6G; the inverter shall be far away from impacting
lathe.

4) Please do not install the inverter in the place with direct sunlight, high humidity and water.

5) Mount the inverter in the location free of corrosive gas, explosive gas or combustible gas.

6) Mount the inverter in the location free of oil dirt, dust, and metal powder.

2.Installation Location

up,
I =100mm
DZB
A A
> DZB +«—iright
DZB
I =100mm
Note: No need to consider the dimension Note: Install an airflow- guidance
A for inverter of 22kW or below. plate for the up and down installation
A shall be bigger than 50mm for the of inverters.
inverter of 22kW or above
Installation of single inverter Up and down installation of inverters

Fig.3-1 DZB Series Inverter Installation Location

The user shall focus on the heat dissipation issues when installing the inverter, and pay attention to the
following points:

1) Install the inverter vertically so that the heat may be expelled from the top, but do not install the

inverter upside down. When two Variable Speed Drives are mounted up and dow n, an air flow

diverting plate should be fixed in between as shown in Fig. 3-1.

2) Installation space is shown in Fig.3-1 so as to ensure the heat dissipation space, but consider the

heat dissipation of other components when placing the inverter.

3) The installation bracket must be flame retardant.

4) Install the heat sink outside of the cabinet if the inverter is installed in the area with metal powder.

And in this case, the space inside the sealing cabinet shall be big enough.
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3.2 Electrical Installation

1.Applicable devices and recommendable wiring of main circuit:

MODEL |Applicable| 'NPUT(RST) Wire Size(mm?)
DzB200/ | Motor Air Clrcult Magnetic
Power DC Breaking Control
300 Series|  (KW) Baag(k:ears Cor;}%ctor Terminal Reactor Terminal Terminal
0005L2 0.55 1.5 1.5
0007L2 0.75 DZ20-100(16A) CJ20-16 4
2.5 25
0015L2 1.5
0022L2 2.2
DZ20-100(32A) CJ20-40 4 6 4
0037L2 3.7
0007L4 0.75
1.5 1.5
0015L4 15
DZ20-100(16A) 4
002214 2.2
CJ20-16 25 25
0037L4 3.7
0055L4 5.5
DZ20-100(32A) 4
0075L4 75 6
0110L4 1 6
4
0150L4 15 DZ20-100(50A) CJ20-40 8 "
0185L4 18.5 10
0220L4 22 DZ20-100(63A)
CJ20-63
0300L4 30 DZ20-100(80A) i 16
6
0370L4 37 0.5
DZ20-100(100A) | CJ20-100 6 '
0450L4 45 25 25 1
0550L4 55 35 25+2(50) 0.75
DZ20-200(200A) | CJ20-160
0750L4 75 25+2(50) | 35+2(70) 10
0930L4 93 35+2(70) 16
DZ20-400(250A) 50+2(95)
1100L4 110
1320L4 132 CJ20-250
50+2(95) 25
1600L4 160 DZ20-400(350A) 70+2(150)
1870L4 187
2000L4 200 DZ20-400(400A) | CJ20-400 | 70+2(150) | 70+2(150) | 16+2(35)
2200L4 220
DZ20-630(500A) 95+2(185) | 95+2(185)
2500L4 250
CJ20-630 25+2(50)
2800L4 280
DZ20-630(600A) 120+2(240) [120+2(240)
3150L4 315
4000L4 400 DZ20-800(800A) | C€J20-800 | 150+2(300) (150+2(300)| 35+2(70)
5000L4 500 DZ20-1250(1000A) | CJ20-500+2 | 185+2(370) |185+2(370)| 50+2(100)
6300L4 630 DZ20-1250(1250A) | CJ20-630+2 | 185+2(370) |185+2(370)| 50+2(100)
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2. Wiring Diagram of Peripheral Equipment

@ )e

P1

DzZB300/200
series BR-
Inverter

Moter
— Grounding

Power Supply

Breaker or Leakage Switch

Magnetic Contactor( MC)

Input AC Reactor(AC)

Input Side Interference Filter

EMI Filter

Power-factor-improving
DC Reactor(DC)

Braking Resistor/Unit

Output Side Noise Filter

Output AC Reactor(AC)
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3. Basic Wiring Diagram

Users must connect wires according to the following circuit diagram shown below.

DC Link Reactor (option)

Use a disconnect P1 PjZJ\Note:
and fuse © © @
DC+
Powcr sourcc R ——0 OR (BR+)
3 phase
200-240Vor § ——O ©s
380480V
50/60Hz T @ T
Multi-function input 1 ——
°o° S1 O Multi-function indication
Multi-function input 2 5o s2 output contact
AC250V2Abelow
Multi-function input 3 5o $3 DC 30V 2A below
(F2.21)
Multi-function input4
O O S4
O . .

i Lo Multi-function PHC output
Multi-function input 5 5o S5 C 48V 50mA below
Multi-function input 6 —— @_/ (F2.19~F2.20)

O O S6
Digital signal common
DCM
(F2.01~F2.086)
DC 20V ~24V (50mA Max.) OEV M
+Le |-
ACMO
Analog output
DC 0-10V or current 4~20mA
1ov (F2.22)
Frequeney setting
0~10VDC Vi
veo-10ke L
! Current input CIL ovl ! SG+ Signal+
. 4~20mA "\o : A
. () SG- Signal-
=3, dad RS-485 Scrial interfacc

(© shows main circuit O shows control circuit

Fig.3-3 Basic Wiring Diagram

Note: Breakingresistorterminals (BR+/BR-) for the inverter of 15SKW or below.
Braking unit and DC Link Reactor terminals (P1/P2/DC-) for the inverter 18.5KW~30KW.
Braking unit terminals(DC+/DC-)for the inverter above 37KW .
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4. Main Circuit Terminals and Wiring

% Wiring can only be done after the mains input is cut off, otherwise there will be danger of electric

shock!

% Only qualified and traincd engincer can perform the wiring, otherwisc there will be danger of

electric shock!

% Grounding cable must be grounded, otherwise there will be danger of electric shock or fire!

% Please confirm the mains voltage level is same with that of the inverter, otherwise the inverter

may be damaged!

% Make sure the ratings of the driven motor are in compliance with the inverter, otherwise the
motor may be damaged or the inverter may be in protection status!
% Do not confuse the input terminals with the output terminals (U, V, W), otherwise there will be

danger of damaging the inverter!

% Brake resistor cannot be connected between the DC bus terminals (+) and (-), otherwise fire

may occur!

1) Main Circuit Terminals of Inverter

Terminals Description
R. S, T(L. N) AC input line terminals
U. V. W Motor connection
BR+. BR- Connection for the braking resistor (option)
P1(DC+). DC- Connection for the braking unit (option)
P1. P2 Connection for the DC Link Reactor (option)
—é— E Ground

2) Notes on Wiring

A. Input power supply Land NorR, S and T:

There is no phase-ration requirement for the input of inverter.
B. DC bus (DC+) and (DC-) terminals:
Pay attention that the DC bus terminals (DC+) and (DC-) still have voltage after power off, and the user can
only touch the terminals aftcr thc CHARGE LED turns off and the voltage is below 36V, otherwisc

there is a danger of electric shock.

be less than 10m and twisted pair cables shall be used.

damaged.

When sclecting the brake unit for the inverter above 18.5kW,pay attention that the polarity of (DC+) and (DC-)

cannot be reverse, otherwise the inverter may burn or be damaged. The cable length of brake unit shall

Do not connect the brake resistor directly to the DC bus, otherwise the inverter may burn orbe
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C.Brake resistor terminals of (BR+) . (BR-) :

The brake resistor terminal is effective only for the inverter of 15kW or below and has a built-in brake
unit. Select the recommended resistor with the cable length of less than 5m, otherwise the inverter may
burn or be damaged.

D. Inverter output U, Vand W:

Inverter output terminals cannot connect to capacitors or surge snub devices, otherwise the inverter may
be in protective status or damaged.

If the cables between the motor and the inverter arc too long, clectrical resonance may oceur duc to the
distributed capacitance, which may result in damaging the motor insulation or big leakage current, so if
the cablc Icngth is longer than 100m, AC reactor must be installed.

E. Grounding Terminal®:

Grounding Terminal must be connected to earth reliably and the grounding resistance shall be less than
5Q, otherwise the equipment may work abnormally or be damaged. Do not share the PE and neutral line

of the mains supply.

5. Control Terminals and Wiring

1) Layout of Control Terminals(Fig.3-4,Fig3-5):

A | B | c| [1wov] vi]ci| Fm|acm/mMO,[MO/MCM
| s1]s2|pcM s3 [ s4 | s5]s6DCMEV| [sG+SG-

['s1]s2pcM s3] s4 | s5] s6 bcM| EV [MoTMCM10V] VI | CI [ FM]ACMSG+[SG-

a[B1[a[B[C]|

2) Function of Control Tcrminals:

Terminal Function
MO,-MCM | Multi-function PHC output 1
MO,-MCM | Multi-function PHC output 2

A-B Multi-function indication output contact | Refer toF2.19~F2.21
B-C Multi-function indication output contact
Al-Bl Multi-function indication output contact

S1-DCM | Multi-function input 1
S2-DCM | Multi-function input 2
S3-DCM | Multi-function input 3
S4-DCM | Multi-function input 4
S5-DCM | Multi-function input 5
S6-DCM | Multi-function input 6

Referto F2.01~F2.06
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EV-DCM | Auxiliary control power source

DC 24V (50mA Max.) output

VI-ACM | Analog voltage input 0~10V (Max. output freq.) Input
CI-ACM | Analog current/voltage input 4~20 mA/0~10V Input
: 4~20mA /0~10V Output
FM-ACM |Analog signal output Refer toF2. 22
SG+,8G- |Serial communication interface RS-485 serial port
10V~ACM | Power supply for speed setting +10 V (20 mA max. output current)

_13_

3) Notcs on Control Terminals:

A) Analog input terminal:

Since the weak analog voltagc signal is easily disturbed by cxtcrnal disturbance source, shiclded cable
shall be used and the cable shall be as short as possible and the length shall not exceed 20m, as shown in
the figure 3-6:

Less than 20m
b S—
A ﬂ
[ / +10V
|

\

DZB
Potentionmeter < ) VI

\
1Y
i \ ] ACM
u‘—\/

Fig. 3 -6 Analog Input Terminal of DZB Series Inverter

Ifthe analog signal is severely disturbed, filter capacitor or ferrite core shall be installed
at the analog signal source as shown in the Fig. 3-7:

Wind 2 - 3 turns
Vi

External analog source DZB

ACM

Ferrite core
0.022uF, 50V

Fig. 3 -7 Analog Input Terminal With Filter devices

B) Digital input terminal:

The inverter judges the ON/OFF status of these terminals by receiving the digital signal. Hence, all the
cxternal contactors arc those with high reliability of weak signal conduction.

If the open collector is employed to provide ON/OFF signal for the inverter digital input terminal, then
it shall be considercd that there is error opcration causcd by powcr supply intcrference.

It is recommended to use contact control mode.
C) Digital Output terminal:

When digital output terminal drives a relay, the coil of the relay shall be installed a snubbing diode,
otherwise the DC 24V power supply may be damaged.

_14_
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Note: Pay attention to the polarity of the diode as shown in the figure 3-8. Otherwise if the digital
output terminal has output, the DC24V power supply will be damaged.

DZB300 Ev
Relay i /\ Diode
‘t MO1C\
MC
|

Fig.3 -8 Digital Input Terminal of DZB Series Inverter

6. EMC Issues

6.1 Influence of Harmonics

1) The high frequency harmonics of mains supply will influence the rectifying circuit of the inverter.
The harmonics will heat the rectifying circuit and even damage the circuit. So, it is recommended to
install the filtering device in the environment where the power quality is poor.

2) Since the inverter output has high frequency harmonics, the output cannot be installed with
capacitor or surge suppressing devices because the capacitor and surge suppressing device may

resonate the circuit and damage the equipment.

6.2 EMI

1) Two kinds of EM], one is the EMI around the inverter and disturbs the inverter. This kind of EMI is
weak, besides the inverter has been designed with strong immunity. Another is the EMI from the
inverter that may influence the equipment around the inverter. The inverter itself is a disturbance
source because it outputs PWM wave through high carrier frequency, so solving the EMI issue is
mainly to reduce the EMI of inverter.

Methods:

A) Inverter and other equipment shall be well grounded and the grounding resistance shall be less than
Sohm.

B) Inverter's power cables shall be vertical instead of parallel with the control cables.

C) For the application with strong disturbance, the power cables from the motor to the inverter shall be
shieldcd and the shielding layer shall bc groundcd.

D) The cables of disturbed equipment shall be twisted shielded cables and the shielding layer shall be

grounded.

®
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2) Reducing the disturbance to the inverter from other equipment

The relay, contactor or electronic -magnetic braking device will disturb the inverter.

Take the following actions to solve this issue:

A) Install surge suppressing devices to the disturbing device

B) Install filter to the input of the inverter

C) Inverter's control cables shall be shielded and the shielding layer shall be grounded

3) Method to reduce the disturbance from the inverter to the equipment

Two kinds of noises, one is the radiation from the inverter itself, and another is the radiation from the
cable between the inverter and the motor. These two kinds of radiations induce the cables of the
equipment and makc the equipment work abnormally. Following method can be used:

A) If the measuring meters, radio equipment and sensors and their signal cables are installed in a
cabinet together with the drive, these equipment cables will be easily disturbed. Take the actions
below to solve the problem: The equipment and the signal cables should be as far away from the
inverter as possible; Signal cables and power cables shall not be routed in parallel or bound together;
The signal and power cables should be shielded; Install radio noise filter and linear noise filter at

the input and output sides of the inverter

B) If the external equipment shares a same AC supply with the inverter, and the above cannot eliminate
the disturbance, then the user should install a linear filter or a radio noise filter.

C) Ground the external equipment and eliminate the disturbance of the leakage current from the

inverter's grounding cable.

6.3 Leakage current

The inverter has two kinds of leakage current, one is the grounding lcakage current and another is the
leakage current between the lines:

1) Grounding leakage current:

The distributed capacitance exists between the cables and the ground, and the bigger the capacitance

and the bigger the leakage current, so the motor cables should be as short as possible. Besides, the
bigger the carrier frequency is, the bigger the leakage current is, so the user can also reduce the carrier
wave frequency, but the motor noise may increase. Installing reactor can also reduce the leakage current.
The leakage current is increased with the increase of the circuit current, so the leakage current is big if
the motor power is big.

2) Lecakagc currcnt between lincs:

The distributed capacitance exists in the inverterJs output cables, and resonance may occur if high
frequency harmonics exist in the current, thus the Icakage current occurs, which may result in the wrong
action of relay.

The method to solve this issue is to reduce the carrier frequency or install the output reactor. It is
recommended to use inverter s protection function instead of a thermal relay to protect the motor before

using the inverter,
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Chapter 4 Digital Keypad Operation

4.1 Description of the Digital Keypad

@ Digital Keypad Parts and Functions

This digital keypad module includes two parts: display panel and a keypad. The display panel

allows the user to program the AC drive, as well as view the different operating parameters. The

keypad is the user interface to the AC motor drive. Refer to the following figure for a description

of the different parts.

Function indicator

Forward /Reverse key

RUN STOP JOG FWD REV
@ [ ] [ ] [ ] [

Digital display

Up and down keys

FWD A/PRGM
[ REV A RESET Program key
JOG y |( FUNC
Jog key [‘ ” ] [ v ][ DATA ]‘

Run key Q b

Fig. 4-1 Operation Panel Schematic Diagram

Function / Data key

Stop / Reset key

Description

Program / Reset

First-stage menu entry or exit.

Function/Data

Displays information on the AC drive status such as the reference frequency,output
frequency, or output current in the normal mode. While the drive is in the Program Mode,
press this key once to display the current parameters.

After changing the parameters, press this key again to store the new parameters.

Forward/Reverse
Used to toggle between forward and reverse operation.
Pressing this key will cause the motor to ramp down to 0 Hz and then ramp up to the preset

speed in the opposite direction.

JOG/ »
Used to start the AC drive, then run at the jog frequency.

When modify parameter, can select modified bit of the parameter.

_17_
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Run
RUN Used to start the AC drive operation.

This key has no effect when the drive is set to terminal run.

STOP

Stop
Used to stop the AC drive operation.
If the AC drive has stopped due to a fault, press this button to reset the drive.

<P [

Up/Down
Press the "Up" or "Down" button to change parameter settings.

These keys may also be used to scroll through different operating values or parameters.

® Explanation of Screen Display

1. Explanation of Displayed Messages on Running status(refer to F3.05):

Dsi;[::l?;eld Displayed Message Operation
,'-,' Setting frequency Press “% " key
,':' Running frequency Press “(@g) " key
,’_— Output current Press “(@g) " key
[_‘p’ Output voltage Press key
m Running speed Press key
,‘- Actual value of delay time Press “n key
~ Setting of delay time Press “(@g) " key
,'_,‘ DC bus voltage Press “[@g) " key
,':,' PID setpoint Press “" key
;I_-, PID feedback Press “([@)” key
,’ Input terminal status Press “(@g) " key
o Output terminal status Press “ " key
L V1 value Press “@E)" key
g CIvalue Press “(@g) " key
press @@ key

_18_
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2. Explanation of Displayed Messages on Stop status(refer to F3.06):

Dsi;l:l;):;d Displayed Message Operation
H Setting frequency Press “[g) " key
U DC bus voltage Press “(@g)” key
! Input terminal status Press “[@E)” key
o Output terminal status Press “[g)” key
A PID setpoint Press “(@g)” key
b PID feedback Press “@H)” key
u VIvalue Press “(3g)” key
C Cl value Press “[@%)” key
§ | Comemme | g

4.2 Modify and Cbeck the Fonction Codes

DZB300/200 series inverter's operation panel uses 3-level menu to conduct parameter settings.

3-level menu: function parameter group (first level) —function code (second level)—setting of

function code (third level). Operation procedure is shown in Fig. 4-2.

50.00 | Digital display

]
28
a3
ag

1 stlevel menu
Modlfy parameter group

(v](a)

Modify function code

2nd level menu| F0.07

3rdlevel menu’ 050.00
Modlfy value of function code

Fig. 4-2 Operation Procedures for 3-level Menu
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Note: When operating 3-level menu, pressing PRG or DATA can return to second level menu. The
difference is: pressing DATA will save the paramctcrs and return to sccond level menu and then shift
to the next function code, while pressing PRG will return to second level menu without saving the
parameters.

Example: Change the setting of F1.02 from 10.00Hz to 15.00Hz. (Bold means flash bit.)

50.00

£

&
RESE

Fi A

i Fo3
D

0 s

<T

:

1l

Crroe | om0 - o |

Fig. 4-3 Example for Parameter Changing

In third level menu, if the parameter has no flash bit, it means the function code cannot be changed and
the possible reasons are:

1) This parameter of this function code cannot be changed, such as the actually detected parameter and
running record parameter.
2) This function code cannot be changed in opcrating status and can only be changed when the inverter
is stopped.
4.3 How to View Status Parameters

When DZB Series inverter is in the stop or running status, several status parameter of the inverter can be
displayed on the LED nixie tube. Pressing the keyDATA can display the stop or running status parameters.
There are nine stop status parameters to be displayed in the stop status, Setting frequency,DC bus voltage,
Input terminal status,Output terminal status,PID setpoint,PID feedback, VI value,CI value,Current segment
of multi-speed control.

DZBSeries inverter has fifteen running status parameters to be displayed in the running status, Setting
frequency,Running frequency,Output current,Output voltage,Running speed,Actual value of delay time,
Setting of delay time,DC bus voltage,PID setpoint,PID feedback,Input terminal status,Output terminal status,
VI valuc,ClI value,Current segment of multi-speed control.

If the inverter is powered on again after power-off, the parameters displayed are defaulted as those

selected before the power-off.
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4.4 Password Setting
DZB300 inverter provides password protection for users. When F3.00 is not zero, that is the user password,
and the password protcction function is valid once cxiting the function codc cditing status. If the uscr
presses PRG again, the inverter shall display “------ , and the user can only enter the menu after
inputting the user password. Otherwisc, the user cannot enter.

If the user wants to cancel the password protection function, F3.00 should be set 0.
4.5 Auto Tuuing of Motor Parameters(RefertoF1.11):

Note: This function is invalid for DZB200 Series.

Before running the inverter that has selected the vector control mode, accurate motor nameplate
parameters must be input to the inverter correctly. DZB300 inverter will configure the standard motor
parameters according to the nameplate parameters. Vector control mode is highly dependent on the
motor parameters and correct parameters must be acquired for achieving good control performance.

Motor auto tuning procedures:

Firstly set the command source (F0.01) as the operation pancl command channel.

Then input the following parameters according to the actual parameters of motor:

F1.01: Rated power of motor;

F1.02: Rated frequency of motor;

F1.03: Rated speed of motor;

F1.04: Rated voltage of motor;

F1.05: Rated current of motor.

«

If the motor is disconnected from the load completely, select ‘1’ (complete tuning) in F1.11, and
press RUN in keypad, the inverter will calculate the parameters below automatically:

F1.06: Statorresistance;

F1.07: Rotorinductance:

F1.08: Leakage inductancc;

F1.09: Mutual inductance;

F1.10: Excitation current with no load;

Motor tuning is finished automatically.
If the motor cannot disconnect from its load, set F1-11to ‘2’ (static tuning), and then press the RUN.
The inverter will measure the stator resistance, rotor resistance and leakage inductance in sequence, but
it will not calculate the mutual inductance and the excitation current with no load, and the user can use
the nameplate parameters that are rated voltage U, rated current I, rated frequency f and power factor

nto calculate these two parameters:

The calculation methods of the motor current with no load and the mutual inductance arc described as

follows.
Excitation current with no load: I=I-v1-n?
; . [ E——
Mutual inductance calculation: L=373n¢ I,7

Where I;is the excitation current with no load, L,is the mutual inductance and Lis the leakage
inductance.
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Chapter S Function parameters list

DZB300series inverter function parameters, which are grouped by functions, have FO-F7 total 8 groups.

Each function group includcs a number of function codes, which adopts three-stage menu, for instance,
“F4.08” means the 8th function code of F4th function.

For the convenience of setting function code by using operation panel, the function group number is
corresponding to Stage 1 menu, the function code is corresponding to Stage 2 menu and the function code
parameter is corresponding to Stage 3 menu.

1. The column of function table is described as follows:

The 1stcolumn “Function Code” is the function parameter group and parameter code.

The 2nd column “Name” is the complete name of the function parameter.

The 3rd column “Setting Range” is the effective setting value range of the function parameter,
shown on the operation panel LCD.

The 4th “Default” is the original factory setting value of this function parameter.

The 5th “Modification” is the modification performance of the function parameter (i.e. whether
or not it is permitted to modify and the modification conditions), explained as follows,

“3 ” :indicates that the setting value of this parameter can be modified when the inverter is
either in stop or operating status;

“@ ” : mcans that the setting value of this paramctcr cannot bc modified when the inverter is in
operating status;

“**” : means that this parameter is a tcst value which cannot be modified.

“##” :means that this parameter only can be modified by manufacturer.
(Inverter has done the automatic detection restriction to the modification performance of each parameter,
helping user to prevent mis-modification.)

The 6th column “Serial No” is the number of function code at the storage inside.

2. “Default” indicates the value of the function code after it is refreshed while doing the manipulation of
restoring the factory parameters; but the actually detected parameters or record values cannot be refreshed.

3.In order to effectively protect the parameters, the inverter provides the cryptoguard for the function code.
After the user's password is set up (i.e. user's password F3.00 parameter is not 0), when the user press PRG
button to enter function code edit status, the system first enters the user's password verification status,
displaying “----- ” , and the operator must input correctly the user's password, otherwise it is impossible to
cnter. At the statc that the cryptoguard is not locked, the uscr's password can be modified at any time, and the
one finally input will be the user's password. If F3.00 is set as 0, the user's password can be cancelled; when
the power is on, if F3.00 is not 0, parameters arc protectcd by password.

4. When modify parameter using serial communication, usage of user password also abide above principle.
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Function : Default |Modifi| Serial
Code Name Setting Range Velue cation| No
FO0 Basic Function Parameters
0: Speed sensorless vector
F0.00 |[Control mode control (SVC) 1 [ J 0.
1: V/F control
0: Keyboard
Running Command source | :
F0.01 selection 1: Terminal 0 [ ] 1.
2: 485 Communication
0: Valid, and inverter memorize
when power down
F0.02 E'eg);g%avrdeandt;(grminal 1: Valid, and inverter does not 0 X 2.
setting memorize when power down
2: Invalid
0: Keyboard
1: VI
2: Cl
Frequency command .
F0.03 Selection 3: VI+Cl 0 X 3.
4: Multi-speed
5: PID control
6: 485 Communication
F0.04 |Maximum outputfrequency| 10.00~200.00Hz 50.00Hz [ ] 4.
F0.05 |Upper limit frequency F0.06~F0.04 50.00Hz P 5.
F0.06 |Lowerlimitfrequency 0.00 Hz~F0.05 0.00Hz P 6.
F0.07 |Keyboard frequency setting| 0.00 Hz~F0.04 50.00Hz P 7.
F0.08 |ACCELtime 1 0.1~3600.0s 10.0s X 8.
F0.09 |DECELtime 1 0.1~3600.0s 10.0s X 9.
0: Operating at default direction
F0.10 Operaltion direction 1: Operating atreverse direction 2 ] 10.
selection
2: NOinverse operating
F0.11 | Carrier frequency setting 1.0~15.0kHz Set by X 11
: : : model . :
0: NO operation
Fo.12 |Functional parameters 1: Restore default value 0 o | 12
restoration
2: Delete failure records
0: Invalid
F0.13 |AVR selection 1 X 13.
1: Valid all the time

DZB Series Chapter 5 Function Parameters List
Function ; Default |Modifi| Serial
Code Name Setting Range Value |cation| No

2: Invalid during deceleration
0: Direct start
FO.14 | Start Mode 1: DC braking first and then start 0 ° 14
2: Running speed pick-up and
then start
F0.15 | Startfrequency 0.00~10.00Hz 0.50Hz X 15.
Hold time of start :
FO0.16 frequency 0.0~50.0s 0.0s X 16.
Braking current .
F0.17 before starting 0.0~150.0% 0.0% P 17.
Braking time .
F0.18 before starting 0.0~50.0s 0.0s X 18.
0: DECEL Stop
F0.19 | Stop Mode 0 P 19
1: Free run Stop
Beginning Frequency of _ .
F0.20 braking 0.00~ F0.04 0.00Hz X | 20.
F0.21 Waiting time of braking 0.0~50.0s 0.0s X 21.
F0.22 | DC braking current 0.0~150.0% 0.0% * 22.
F0.23 | DC brakingtime 0.0~50.0s 0.0s X 23.
Dead time between §
F0.24 forward and reverse 0.0~3600.0s 0.0s X | 24.
0: Terminal command invalid
Terminal command when power on
F0.25 protection when 0~1 % 25
power on 1: Terminal command valid when
power on
F1 Motor Parameters
0: B model
F1.00 | Inverter model Sethy | e | 26.
1: P model
N Set by
F1.01 | Motorrated power 0.4~900.0kW model e | 27.
F1.02 | Motorrated frequency 0.01Hz~F0.04 50.00Hz ® | 28.
—~ Setby
F1.03 Motor rated speed 0~36000rpm modal [ ] 29.
N Setby
F1.04 | Motorrated voltage 0~460V model [ ] 30.
—~ Setby
F1.05 | Motorrated current 0.1~1000.0A model ® | 31.
F1.06 | Motor stator resistance 0.001~65.535Q i%tdbe)I, X 32.
; . Set by
F1.07 | Motor rotor resistance 0.001~65.535Q model X 33.
Motor stator/rotor - Set by
F1.08 inductance 0.1~6553.5mH modal X | 34.
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Function f Default |Modifl| Serlal
Code Name Setting Range Value | cation| No
Mutual inductance of - Set by
F1.09 motor stator/Fotor 0.1~6553.5mH model X | 35.

" Set by ..
F1.10 | No-load current 0.01~655.35A model ¥ | 36.
0: NO operation
Self-learning of
F1.11 | motor parameters 1: complete tuning Self-learning 0 ® 37
(Invalid for DZB200)
2: static tuning Self-learning
Speed loop proportional - e
F1.12 gain1 0~100 30 % | 38.
F1.13 | Speed loop integraltime1 | 0.01~10.00s 0.50s * 39.
Switching low i
F1.14 point frequency 0.00Hz~F1.17 5.00Hz X | 40.
Speed loop proportional -
F1.15 gain 2 0~100 25 X | 41,
F1.16 | Speedloop integral 0.01~10.00s 1.00s | X | 42.
time 2
Switching high -
F1.17 point frequency F1.14~F0.04 10.00Hz X | 43.
F1.18 | YC slip compensating 50%~200% 100% | % | 44
: factor : '
F1.19 | Uppertorque limit setting 8"10\,:?12?}2?;(1 current) 160.0% | X | 45.
0: Linear V/F curve
F1.20 | V/F curve setting 0 @® | 46.
1: square torque V/F curve
F1.21 | Torque boost 0.0%: (auto) 0.1%~30.0% 0 X | 47.
0.0%~50.0% (relative to motor
F1.22 | Torque boost cut-off rated frequency) 20.0% ® | 48.
F1.23 | V/F slip compensation limit| 0.0~200.0% 100% ¥ | 49.
F1.24 Energ)_' Conservation 0:No Operation 0 x 50
Selection 1:Energy Conservation
F2 Input and Output Terminal Function Parameters
F2.00 | On-off signal filter times 1~10 5 ¥ | 561,
81 Terminal Function 0:No Function
F2.01 Selection 1 ® | 52
2 Terminal Functi 1.Forward
erminal Function
F2.02 Selection 2:Reverse 2 ® | 53
F2.03 S3 Ter_minal Function 3:three-wire control 0 ® | 54.
Selection
4:Forward Jogging
F2.04 S4 Terminal Function 0 ® | 55

Selection

5:Reverse Jogging

®
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Flgg:éie()n Name Setting Range [:?afﬁjue" z‘a‘{ﬂm Sﬁ’éa'
E2.05 ggll?::irgir?al Function 6:Free run stop 0 ® 56.
7:Failure reset
F2.08 ggll?::irgir?al Function 8:External fault input Y ® | 57.
9:Frequency setting(UP)
10:Frequency setting(DOWN)
11:Frequency up/down setting
clear
12:Multi-Speed Terminal 1
13:Multi-Speed Terminal 2
14:Multi-Speed Terminal 3
15:ACCEL/DECEL Time selection
16:PID control pause
17:Traverse pause at current
frequency
18:Traverse reset
19:ACCEL/DECEL forbid
20:Reserved
21:External accel terminal
22:External decel terminal
23:Delay time setting (up)
24:Delay time setting (down)
25:Programme running reset
26:Programme running invalid
0: two-wire control 1
F5.67 Terminal control 1: two-wire control 2 0 ® | 58
mode 2: three-wire control 1
3: three-wire control 2
F2.08 | P/DOWNTreauency ' g1~50.00Hz/s 0.50Hz/s | % | 59.
F2.09 | Vllower limit 0.00V~10.00V 0.00V X 60.
F210 | ¥ o ingsetting | ~100.0%~100.0% 0.0% | X  61.
F2.11 | Vlupperlimit 0.00V~10.00V 10.00V | X | 62.
F2.12 Z},;’:g’:g;g‘:‘r“; sefting -100.0%~100.0% 100.0% | % | 63.
F2.13 | Vlinputfiltering time 0.00s~10.00s 0.10s ¥ | 64.
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Function

Code

Name

Setting Range

Default |Modifl| Serlal
Value catlon| No

F2.14

Cl lower limit

0.00V~10.00V

0.00v X | 65.

F2.15

Cl lower limit
corresponding setting

-100.0%~100.0%

0.0% 66.

F2.16

Clupperlimit

0.00v~10.00V

10.00V 67.

F2.17

Cl upper limit
corresponding setting

-100.0%~100.0%

100.0% 68.

F2.18

Clinput filtering time

0.00s~10.00s

0.10s 69.

F2.19

Mo1output selection

0:NO output

1 70.

F2.20

Mo2output selection

1: Frequencyreaches

2 71.

F2.21

Relay output selection

: FDT output

3 72.

: Fault output

Motor running forward

: Motor running reverse

: Null speed operating

: Upperlimit frequency reaches

o Nl alslwlN

: Lowerlimlt frequency reaches

9~10: Reserved

11: High pressure reaches

detection(NC)

12: Low pressure reaches

detection(NC)

13: High pressure reaches

detection(NO)

14: Low pressure reaches

detection(NO)

15: Sleeping alarms indication

16: No water alarms indication

17: No zero speed

18: Running

F2.22

FM Analog output
selection

0: Setting frequency

1: Running frequency

: Output current

: Output voltage

: Running speed

Output power

: Output torque

Nlola alelN

: Vlinput value

®
DZB Series Chapter 5 Function Parameters List
Function f Default |Modifl| Serial
Code Name Setting Range Value catlon| No
8: Clinputvalue
9~10: Reserved
F2.23 | AO Lower limit 0.0%~100.0% 0.0% X | 74.
Lower limit corresponding .
F2.24 | oo output 0.00V~10.00V 0.00V X | 75.
F2.25 | AO Upper limit 0.0%~100.0% 100.0% | X | 76.
Upper limit corresponding .
F2.26 | Ao output 0.00V~10.00V 10.00V X | 77.
F3 Human Machine Interface Parameters
F3.00 | User password 0~65535 0 * 78.
F3.01 | Reserved 79.
F3.02 | Reserved 80.
0: Keypad control valid
1: Keypad and terminal control
valid
F3.03 | STOP function option 0 X | 81.
2: Keypad and communication
control valid
3: All control modes valid
0: external keyboard preferential
ENB
1: Local and external keyboard
simultaneous display, only
external key-press is valid.
F3.04 | Keypad display option 2: Local panel and external 0 % | 82.
keyboard simultaneous display,
only Local key-press is valid.
3: Local and external keyboard
simultaneous display, and all
key-presses are valid (both are
OR logical relation)
Displayed Message Code
0:Setting frequency 1
1:Running frequency 2
; ; 2:Output current 4
F3.05 operation statgs display 01183 % 83.
parameter option 3:0utput voltage 8
4:Running speed 16
5:Actual delay time 32
6:Setting delay time 64

_27_
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Function
Code

Name

Setting Range

Default
Value

Modifl
catlon

Serial
No

7:Acceleratlon over-voltage(E002

8:Deceleration over-voltage(EO0A]

9:Constant speed over-voltage
(E003)

10:Bus under-voltage fault (E001

11:Motor overload(E007)

12:Inverter overload(E008)

13:Input side phase failure(E012)

14:0utput side phase failure(E013]

15:Diode module overheat fault
(EOOE)

16:1GBT module overheat fault
(EO1E)

17:External fault(E017)

18:Communication fault(E018)

19:Current detect error(E015)

20:Motor self-learning error(E016

21:EEPROM operation error
(EOOF)

22:PID feedback disconnect error
(EO2E)

23:Braking unit error (E01A)

24:Reserved

F3.14

Operating frequency at
current fault

0.00Hz

>

92.

F3.15

Output amperage at
current fault

0.0A

ok

93.

F3.16

Bus voltage at current faul

0.0v

ok

94,

F3.17

Setting delay time

0~9999s

95.

F3.18

Setting unit of delay time

0~3

96.

F4 Application Function Parameters

F4.00

ACCEL Time 2

0.1~3600.0s

10.0s

97.

®
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thg:éieon Name Setting Range [{/eafﬁ,ue" z‘a‘iﬂm Sﬁ’éa'
7:DC bus voltage 128
8:PID setpoint 256
9:PID feedback 512
10:Input terminal status 1024
11:Output terminal status 2048
12:Vlvalue 4096
13:Cl value 8192
e 16
Setting frequency 1
DC bus voltage 2
Input terminal status 4
Output terminal status 8
PID setpoint 16
F3.06 ?;c:gnizat:so%itslg:‘ay PID feedback 32 00015 | % | 84.
Vlvalue 64
Clvalue 128
Current segment of
multi-speed control 256
Actual delay time 512
Setting delay time 1024
F3.07 | retorantial option "2 | 0-14 (0:invalid) 0 x | 85.
F3.08 | IGBT module temperature | 0~100.0C ** | B86.
F3.09 | Software version = | 87.
F2.10 ﬁ;c;umulative operating 0~65535h 0 *+ | BB.
i : fault
F3.11 ;I;hueltf?ylg;before proviers 10:|Gr:|' :uplahase protection(E009) |
F3.12 | Previous fault type 2:IGBT V phase protection(E019) = | 90,
F3.13 | Current fault type 3:IGBT W phase protection(E029) ** | 01,
4:Acceleration over-current(E004)
5:Deceleration over-current(E005)
6:Constant speed over-current
(E006)

F4.01

DECEL Time 2

0.1~3600.0s

10.0s

98.

F4.02

Jogging frequency

0.00~F0.04

5.00Hz

99.

F4.03

Jogging ACCEL time

0.1~3600.0s

10.0s

100.
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F4.04

Jogging DECEL time

0.1~3600.0s

10.0s

101.
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Function : Default |Modifl| Serlal
Code Name Setting Range Value |catlon| No
F4.05 Skip frequency 0.00~F0.04 0.00Hz X 102,
F4.06 Skip frequency range 0.00~F0.04 0.00Hz X | 103,

0.0~100.0% .
F4.07 | Traverse frequency range (relative to set frequency) 0.0% x| 104,
: 0.0~50.0%(relative to traverse .
F4.08 Kick frequency range frequency range) 0.0% X | 105.
Fa.gp | [raversefrequencyup | o 1-3600.0s 50s | X | 106.
Fa.10 | [raversefrequencydown | g 13600 0s 50s | % | 107.
F4.11 Fault auto-reset times 0~3 0 % | 108.
Interval time setting of .
F4.12 automatic resetting fault 0.1~100.0s 1.0s % | 109.
F4.13 |FDT level detection value | 0.00~ F0.04 50.00Hz * | 110.
F4.14 |FDT delay detection value | 0.0~100.0%(FDT level) 5.0% X | 111,
Fre ncy reachin, : .
F4.15 detg:t?oni’ange ing 0.0~100.0%(maximum frequency)|  0.0% X | 112,
115.0~140.0%(standard DC bus 130.0%
Brake Threshold voltage) 380V .
F4.18 |value Volt % | 113,
alue Voltage 115.0~140.0%(standard DC bus 120.0%
voltage) 220V
) 0.1~999.9%
F4.17 rsa‘iﬁ)ed display Speed=120Xrunning 100.0% % | 114.
frequencyXF4.17/pole number
0: Given by Keyboard(F4.19)
1: Given byAnalog Channel VI
PID setpoint 2: Given by Analog Channel Cl
Fa.18 Sources Option 0 ® 115
3: Given by Remote
Communication
4: Multi-seg setpoint
F4.19 |Preset PID setpoint 0.0%~100.0% 0.0% % | 116.
0: VIFeedback
1: ClFeedback
F4.20 EL?”FC‘ZZ"é’Sﬁﬁn 0 e 117.
2: VI+Cl Feedback
3: Communication feedback
ot 0: positive
F4.21 PID Output Characteristics 0 ® 118

Option

-

: negative
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Function . Default |Modifl| Serial
Code Name Setting Range Value catlon| No
F4.22 |Proportional gain (Kp) 0.00~100.00 1.00 X | 119.
F4.23 |Integral time (Ti) 0.01~10.00s 0.10s 120.
F4.24 |Differential time (Td) 0.00~10.00s 0.00s X | 121.
F4.25 |Sampling cycle time (T) 0.01~100.00s 0.10s X | 122.
PID control "
F4.26 discrepancy limit 0.0~100.0% 0.0% X | 123.
Feedback disconnection 5
F4.27 detecting value 0.0~100.0% 0.0% X | 124.
Feedback disconnection .
F4.28 detecting time 0.0~3600.0s 1.0s X | 125.
F4.29 | Multi-Speed 0 -100.0~100.0% 0.0% X | 126.
F4.30 | Multi-Speed 1 -100.0~100.0% 0.0% X | 127.
F4.31 Multi-Speed 2 -100.0~100.0% 0.0% X | 128.
F4.32 | Multi-Speed 3 -100.0~100.0% 0.0% X | 129.
F4.33 | Multi-Speed 4 -100.0~100.0% 0.0% ¥ | 130.
F4.34 | Multi-Speed 5 -100.0~100.0% 0.0% X | 131.
F4.35 | Multi-Speed 6 -100.0~100.0% 0.0% ¥ | 132.
F4.36 | Multi-Speed 7 -100.0~100.0% 0.0% X | 133.
F5 Protection Parameters
0: No protection
Motor Overload
F5.00 Protection Option 1: Normal motor 1 ® 134,
2: Variable Frequency motor
Motor Overload 20.0%~120.0% :
F5.01 Protection Current (motor rated current) 100.0% * 135,
Power-down Frequency 70.0~110.0%(standard bus .
F5.02 Drop Point voltage) 80.0% X | 136.
Instant power-down .
F5.03 Frequency drop rate 0.00Hz~F0.04 0.00Hz X | 137.
0: prohibit
Over-voltage
F5.04 | stall Protection T ailow 0 all
£5.05 Over-voltage Stall 110~150%(380V) 120% s | 128
. Protection Voltage 110~150%(220V) 115% ’ '
F5.06 | Over-currentstall setting | 80~200% 150% X | 140.
Over-current gain setting - y
F5.07 to avoid of stalling 0~100 20 X 4.
_32_




®

DZB Series

Chapter 5 Function Parameters List

Function
Code

Name

Setting Range

Default
Value

Modifi
cation

Serial
No

F6 Communication Parameters

F6.00

Communication Address

1~247,0 is the broadcast address

142.

F6.01

Baud rate setting

0: 1200BPS

1: 2400BPS

: 4800BPS

2
3: 9600BPS
4: 19200BPS

5: 38400BPS

143.

F6.02

Data pattern

0:No check (N,8,1) for RTU

1:0dd check (E,8,1) for RTU

2:Evencheck (0,8,1) forRTU

3:Nocheck (N,8,2) forRTU

4:0dd check (E,8,2) forRTU

5:Evencheck (0,8,2) forRTU

6:Nocheck (N,7,1) forASCII

7:0dd check (E,7,1) forASCII

8:Evencheck (0,7,1) forASCII

9:Nocheck (N,7,2) forASCII

10:0dd check (E,7,2) forASCII

11:Evencheck (0,7,2) forASCII

12:Nocheck (N,8,1) forASCII

13:0dd check (E,8,, 1) forASCII

14:Evencheck (0,8,1) forASCII

15:Nocheck (N,8,2) forASCII

16:0dd check (E,8,2) forASCII

17:Evencheck (0,8,2) forASCII

144,

F6.03

Communication
response delay

0~200ms

5ms

145.

F6.04

Communication
overtime fault time

0.0 (invalid) , 0.1~100.0s

0.0s

146.

F6.05

Communication
error measure

0: Alarm and free run stop

1: No alarm and keep running

2: Noalarm and stop according to
stop mode(by communication)

147.
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Function ; Default |Modifi| Serial
Code Name Setting Range Value |cation| No
: Noalarm and stop according to
stop mode(by all control mode)
: Response when write
F6.06 | ~esponse 0 s | 148.
measure : Noresponse when write
F7 Advanced function parameters
F7.00 149.
~ Manufacturer's Parameters ## ~
F7.05 154.
F7.06 |Underload detection 0 ~100 0 155.
F7.07 |Underload detection time 0~999.9s 0 156.
0:no action
Under load function .
F7.08 | oo ection 1:stop output,no alarm 0 ® | 157.
2:stop output,alarm
F7.09 | Overtorque detection point 0~150%(rated current) 0 158.
F7.10 | Overtorque detection time 0~999.9s 0 159.
0:no action
Function selection of
F7.11 over torque 1:stop output,no alarm 0 ® | 160.
2:stop output,alarm
F7.12 Detection point of high 0~100 0 s | 161
pressure reaches : ’
F7.13 Detection point of low 0~100 0 % | 162
pressure reaches : '
F7.14 | Detectionrange of 0~100 0 % | 163
pressure reaches : ’
F7.15 1strelay on delay time 0~25.0 1.0 % | 164.
F7.16 1strelay off delay time 0~25.0 1.0 % | 165.
F7.17 2ndrelay on delay time 0~25.0 1.0 % | 166.
F7.18 2ndrelay off delay time 0~25.0 1.0 x | 167.
F7.19 reserved ¥ | 168.
F7.20 starting pressure 0~100 0 X | 169.
sleeping detection .
F7.21 freqSengcy 0~max frequency 0 % | 170.
sleeping detection N .
F7.22 delay time 0~999.9s 0 ¥ 171,
F7.23 | wake up pressure 0~100 0 X172,
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Function i Default |Modifi| Serial
Code Name Setting Range Value catlon| No
Delay time of wake up - -5
F7.24 detection 0~999.9s 0 X | 173.
F7.25 | howaterdetectiondelay | o _ggq g 0 % | 17a.
F7.26 | PID adjustrange 0~50.0 10.0 X |175.
Action when the frequency | 0:running at low limit frequency
F7.27 | setting below low limit 0 X | 176.
frequency 1:stop running
0:select the Inslde sleeping
signal
F7.28 | Sleeping signal selection ;i:gsﬁla?d the external sleeping 0 % |177.
2:inside and external sleeping
signal are valid
0:PRG running invalid
1:PRG running in cycle
P (PRG) . 2:stop after PRG does once
rogramme running | circulation runnin
F7.29 mode selection 9 0 ® 178
3:running at the last multi-speed
after the PRG does once
circulation running
F7.30 | Multi-speed O runningtime | 0~999.9 Omin X | 179.
F7.31 | Multi-speed 1runningtime | 0~999.9 Omin ¥ | 180.
F7.32 | Multi-speed 2 running time| 0~999.9 Omin X |181.
F7.33 | Multi-speed 3 runningtime| 0~999.9 Omin x | 182.
F7.34 | Multi-speed 4 runningtime| 0~999.9 Omin X | 183.
F7.35 | Multi-speed 5running time| 0~999.9 Omin X | 184.
F7.36 | Multi-speed 6 running time| 0~999.9 Omin % |185.
F7.37 | Multi-speed 7 runningtime | 0~999.9 Omin | 186.
Programme(PRG) 0:memorlze when power off
F7.38 | memorize selection 0 X | 187,
when power off 1:doesn't memorize
when power off
0:s(display as increasing time)
Unit selection of 1:min(display as increasing time)
F7.39 | programme(PRG) running 0 X | 188.
time 2:s(display as decreasing time)
3:min(display as decreasing time)
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Chapter 6 Parameter Description

FO0 Basic Function Parameters

thg:éieon Name Setting Range R/eaflaul:a“
0: Speed sensorless vector
F0.00 |Control mode control (SVC) p
1: V/F control

Selection of Speed Control Mode

0: Vector Control without PG: Open loop vector control

This control modc is suitable for the application requiring high torque at low specd and superior specd
control. One inverter can drive only one motor. E.g. machine tool, wiring machine, plastic injection
machine etc.
1: V/F Control Mode

V/F control modc is suitable for the application which docs not requirc high control accuracy,
e.g. pump and fans, and also suitable for cases with one inverter driving multiple motors.

Note: If vector control mode is selected, it is a must to correctly set up the nameplate parameters
of motor, and accomplish self learning of motor parameters before operation to acquire correct

motor par ters. Only obtaining correct motor parameters can exert the high performance of
vector control mode.
Function P Default
Code Name Setting Range Value
0: Keyboard
Command source R
FO0.01 selection 1: Terminal 0
2: 485 communication

Path Selection for the inverter Control Command
0: Keyboard Command Path
The buttons RUN and STOP on the keyboard are for operation control.
1:Terminal Command Path
Multifunction input terminals of forward, reverse, forward jogging, reverse jogging and so on,
perform the operation command control.
2:Communication Command Path

Operation command control is performed through communication pattern by upper level machine.

thg:é:m Name Setting Range R/eaflaul:e“
0: Keyboard and terminal
UP/DOWN setting
F0.02 Keyboard and t_erminal 1: Valid, and inverter does not 0
UP/DOWN setting memorize when power down
2: Invalid

DZB200&300scrics inverter can set up the frequency though " A" and " V" buttons on the keyboard and
terminal UP/DOWN (Frequency setting increase /Frequency setting decrease), and as it has the highest
purvicw, it can combine with any other frcquency sctting path to mainly accomplishes the fine adjustment

of inverter output frequency during control system commissioning.
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0: Valid, and the inverter memorizes when power down. Able to set up frequency command, and memorize
this set frequency when the inverter is power down. When the power is back,automatically combine it with
current frequency setting.
1: Valid, and the inverter does not memorize when power is down. Able to set up frequency,but when the
inverter power is down, this frequency setting is not memorized.
2: Invalid. The frequency set through keyboard and terminal UP/DOWN is automatically cleared,and the
settings through keyboard and terminal UP/DOWN are invalid.

Note: After the user restores the default values of inverter function parameters, the frequency

value, set through keyboard and terminal UP/DOWN, is automatically cleared.

Flgg:c}i:n Name Setting Range D\/eafIaLJL:alt
0: Keyboard
1: VI
: Cl

F0.03 |Frequency command Ve ol .

Selection

: PID control

2
3
4: Multi-speed
5
6

: 485 communication

Selection of inverter frequency command input channels. There are 7 main frequency setting channels:
0: Keyboard

Accomplish keyboard frequency setting by means of modifying the value of function code F0.07

“Keyboard frequency setting” .

1:VI
2:CI
3:VI+CI

This means that the frequency is set up through analog input terminals. DZB series inverter provides 2
analog input channel. VI is 0-10V voltage input mode, while CI can be 0-10V input or 0 (4)-20mA input.

The 100.0% setting of analog input is corresponding to the maximum frequency (Function Code F0.04),
and -100.0% is corresponding to maximum reverse frequency (Function Code F0.04).
4:Multi-speed operation

The inverter is operated in the mode of multi-speed once this frequency setting mode is chosen. It is
needed to set up the parameters of F2 Group and F4 Group “Multi-speed control group” to determine the
coincidence relation between given percentage and given frequency.
5: PID control

Selection of this parameter means that the operation mode of inverter is PID control mode.In this case,
itis required to set up F4 Group “PID control group” . The operation frequency of inverter is the frequency
value which PID gives. Please refer to the description of F4 Group “PID functions” for the definition of

PID setpoint source, assigned value, feedback source and so on.
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6: Remote communication
The frequency command is given in the communication mode by upper position machine.For details,

please refer to “DZB Series inverter ModBus Communication Protocol” .

Function : Default
Code Name Setting Range Value
F0.04 |Maximum outputfrequency| 10.00~200.00Hz 50.00Hz

Itis used to set up the maximum output frequency of inverter. Please note that, it is the basis of frequency

setting and acceleration/deceleration speed.

Function : Default
Code Name Setting Range Value
F0.05 |Upperlimit frequency F0.06~F0.04 50.00Hz

It is the upper limit of inverter output frequency, which should be less than or equal to the maximum

output frequency.

Function : Default
Code Name Setting Range Value
F0.06 |Lower limitfrequency 0.00 Hz~F0.05 0.00Hz

The lower limit of inverter output frequency.
If setpoint frequency is lower than lower limit frequency when startup, inverter can not run.operate at
the lower limit frequency, stop or be dormant. Therein, Maximum output frequency= upper limit frequency

=lower limit frequency.

Function : Default
Code Name Setting Range Value
F0.07 |Keyboard frequency setting| 0.00 Hz~F0.04 50.00Hz

When Frequency Command is chosen as “ keyboard Setting” , this function code value is the initial

set value of inverter frequency.

Fng(::éleon Name Setting Range D\fafﬁjlgt
F0.08 |ACCELtime1 0.1~3600.0s 10.0s
F0.09 |DECELtime 1 0.1~3600.0s 10.0s

Acceleration time means the time t1 required for inverter to accelerate to the maximum output
frequency (F0.04) from OHz.

Deceleration time is the time t2 required for inverter to decelerate to OHz from the maximum output
frequency (F0.04).

Itis indicated by following figure
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Fig 6-1 Acceleration and Deceleration time diagram

When the set frequency is equal to the maximum frequency, the actual Acceleration/Deceleration time
are equal to the set Aeceleration/Deceleration time.

When the set frequency is less than the maximum frequency, the actual Acceleration/Deceleration time
are less than the set Aceeleration/Deceleration time.

Actual Aceeleration /Deceleration time = set Aeceleration/Deceleration time X (set frequency/max.
frequency)

DZB200&300 series inverter has 2 groups of Aeceleration/Deceleration time.
1st group: F0.08, F0.09;
2nd group: F4.00, F4.01;

The Acceleration /Deceleration time ean be ehosen through multifunction digital input terminal (F2 Group).

F%":éi:" Name Setting Range D\/‘Zfﬁj“e”
0: Operating at default dlrection
Operation direction R . .
F0.10 selection 1: Operating at reverse direction 2
2: NOinverse operating

0: Operating at default direction. When the inverter is power eonnected, it operates at the actual direction.
1: Operating at reverse direction. By means of changing the function code, the motor rotating direction can
be changed without changing any other parameters, which is equivalent to change the motor rotating
direction by exchanging any two of motor cables (U, V, W).

Note: After the parameters are initialized, the motor operating direction can be restored to be its

original state. Be caution to use itin the case that changing motor rotating direction is forbidden after

the system issioning is ipleted.
2: Forbid inverse operating. Forbidding inverter inverse operation is suitable to speeific application that

inverse operating is forbidden.
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Function Default
Code Name Setting Range Value
. f o Set by
F0.11 | Carrier frequency setting 1.0~15.0kHz model
Carrier Electronmagnetic Cacophony, ot
frequency noise Leakage current | Heatradiation
1KHz
large small small
10KHz
15KHz small large large

Fig 6-2 Relationship between environment and Carrier frequency

Relationship between Model and Carrier frequency

—

Carrler frequency | Max carrier | Min carrier Factory
frequency frequency sefting
Model (KHz) (KHz) (KHz)

B: 0.4kW~11KW

15 1 8
P: 0. 75kW~15KW
B: 15kW~55KW
5kW~55 8 1 4
P: 18. bkW~T75KW
B: 75kW~300KW
6 1 2

P: 90kW~315KW

This function is mainly used to improve the motor operating noise and inverter interference to external.

The advantages of using high carrier frequency: relatively ideal current wave shape, less harmonic
current wave and low motor noise;

The disadvantages of using high carrier frequeney: increased switch loss and inverter temperature rises,
affecting inverter output capacity so that it should be operated at derating under high carrier frequency
conditions; in the mean time, inverter leakage current and its electromagnetie interference to external are
increased.

The situations of using low carrier frequency is on the contrary. Too low carrier frequeney can eause
operation unstable, torque reduced and even oscillation at low frequency.

When inverter is factory released, its carrier frequeney has been set properly. Generally the user does

not need to modify this parameter.
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Function Default
Code Name Setting Range Value

0: NO operation

Functional parameters 1
restoration

F0.12 : Restore default value 0

2: Delete failure records

1: The inverter restores all parameters to their default value.
2: The inverter deletes recent failure records.

After the chosen function operation is completed, this funetion code is automatically restored to 0.

Function Default
Code Name Setting Range Value
0: Invalid
F0.13 |AVR selection 1

1: Valid all the time

2: Invalid during deceleration

AVR means output voltage auto regulation. When AVR is invalid, output voltage will change according

to the change of input voltage (or DC bus voltage); When AVR is valid,output voltage will remain constant

within output capacity.
Function ; Default
Code Name Setting Range Value
0: Direct start
FO.14 | StartMode 1: DC braking first and then start 0
2: Running speed pick-up and
then start

0: Direct start: start from the starting frequency.

1: DC braking first and then start: First perform DC braking (pay attention to set up parameters F0.17 and
F0.18), and then start and run the motor at the start frequency. It is suitable for small inertia loading which
ean cause reverse rotation at starting.

2: Running speed pick-up and then start: the inverter first calculates motor rotating speed and direction,
and then start running to its set frequency from eurrent speed, performing a smooth no-shock start to

moving motor. This mode is applicable to momentary power-down start when the inertia loading is big.

thg:él:n Name Setting Range D\/eafﬁjuelt
F0.15 | Startfrequency 0.00~10.00Hz 0.50Hz
Hold time of start
F0.16 frequency 0.0~50.0s 0.0s

Setting proper starting frequency can increase the starting torque. Within the hold time of the starting
frequency (F0.16), the inverter output frequency is the starting frequency, and then,from the starting

frequency, running to the target frequency. If the target frequency (frequency command) is less than the
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starting frequency, inverter does not operate and is at stand-by state. The starting frequeney value is not
restricted by the lower limit frequency.
During FWD/REV switching, the starting frequency is inactive.

Function f Default
Code Name Setting Range Value
Braking current
F0.17 | pefore starting 0.0~150.0% 0.0%
Braking time
F0.18 | pofore starting 0.0~50.0s 0.0s

When it is being started, the inverter first performs DC braking according to the set prior-to-starting
DC braking current, and after the set prior-to-starting DC braking time is passed then begins to perform
acceleration. 1f the set DC braking time is 0, DC braking is invalid.

The bigger the DC braking current, the greater the braking foree. The prior-to-starting DC braking

current is the percentage of the rated inverter current.

Function . Default
Code Name Setting Range Value
0: DECEL Stop
F0.19 | Stop Mode 0
1: Free run Stop

0: Deceleration stop

After the stop command is enabled, the inverter decreases the output frequency according to the
Deceleration mode and the defined Acceleration /Deceleration time, and the motor is stopped when the
frequency is 0.
1: Free-run stop

Once the stop command is valid, the inverter immediately ends the output. The loading is freely

stopped by its mechanical inertia.

Function f Default
Code Name Setting Range Value
Beginning Frequency of »
F0.20 braking 0.00~ F0.04 0.00Hz
F0.21 | Waiting time of braking 0.0~50.0s 0.0s
F0.22 | DC braking current 0.0~150.0% 0.0%
F0.23 | DC braking time 0.0~50.0s 0.0s

Beginning frequeney of DC brake when stopping.During the Deceleration stop, when this frequency
is reached, the DC brake is started.

Waiting time of DC brake when stopping: Prior to the DC brake, the inverter blocks the output, and
after this delay time, the DC braking is started. It i8 used to prevent over-current fault caused by DC
braking at high speed.

DC brake current when stopping: indicates the applied DC brake energy. The bigger the current, the
stronger the DC brake energy should be.

DC brake time when stopping: the durative time that the DC brake energy is applied. If the time is 0,

DC brake is invalid, and the inverter stops the motor based on the set Deceleration time.
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Fig. 6-3 DC Brake Diagram
Function ; Default
Code Name Setting Range Value
Dead time between
F0.24 forward and reverse 0.0~3600.0s 0.0s

Itis to set the transient time during which the output frequency is 0 in the FWD/REV transient process

of inverter.

It is shown as following figure:

Output A

Frequency f

Forward

I
|
|
|
| Reverse
|

|
Dead Time

o=

Fig. 6-4 FWD/REV Dead Time Diagram

F%n;é'eon Name Setting Range D\/eafﬁjuelt
0: Terminal command invalid
Terminal command when power on
F0.25 | protection when 0~1
power on 1: Terminal command valid when
power on

If operating command channel is set to terminal control, system will detect terminal status

automatically during inverter power on.
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0: Terminal command invalid when power on. Inverter will not run if it detect operating command terminal
is valid. When the operating command terminal is invalid and enable this terminal again, inverter will run.
1: Terminal command valid when power on. Inverter will startup automatically after initialization is
finished if it detect operation command terminal is valid.

Note: Customer should be careful when you select this function, it may cause severe consequence.

F1 Motor Parameters

Function . Default

Code Name Setting Range Value
0: B model

F1.00 | Inverter model a%tdbe)ll
1: P model

0: suitable for constant torque load of designated nominal parameter.
1: suitable for variable torque load (such as fan and pump).
Constant torque(B model) inverter can drive larger variable torque(P model) load directly.
For example, ‘DZB300B0220L4B’ inverteris set 22KW B model as default, if you want to drive 30KW
fan, you should
@ SetF1.00as 1

@ Sct F1 group motor parameter again

Fténocéieon Name Setting Range Dvez:ﬁ:gt
F1.01 | Motorrated power 0.4~900.0kW ﬁw%tdbesll
F1.02 | Motorrated frequency 0.01Hz~F0.04 50.00Hz
F1.03 | Motorrated speed 0~36000rpm ﬁ%tdt;‘f
F1.04 | Motorrated voltage 0~460V iitdtg
F1.05 | Motor rated current 0.1~1000.0A ﬁ%‘d@{

Note: please set these codes according to motor nameplate parameters. The superior performances
of vector control require precise motor parameters.

DZB series inverter provides parameter self-learning function. Accurate parameter self-learning comes
from correct setting of motor nameplate parameters.

In order to ensure the control performances, please do the motor setting based on the inverter standard
adaptive motor. If the motor rated power has a too big difference to the standard adaptive motor, the inverter
control performances will be deteriorated distinctly.

Note: resetting of motor rated power (F1.01) can initialize motor parameter F1.02-F1.10.
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Function Default
Code Name Setting Range Value
~ Set by

F1.06 | Motor stator resistance 0.001~65.5350 model
. — Set by

F1.07 | Motor rotor resistance 0.001~65.5350 model
Motor stator/rotor ~ Set by

F1.08 inductance 0.1~6553.5mH mode!
Mutual inductance of — Set by

F1.09 motor stator/rotor 0.1~6553.5mH model
~ Set by

F1.10 | No-load current 0.01~655.35A mode|

After the motor self-learning is normally ended, F1.06-F1.10 setting values are automatically replaced.
These paramecters arc the basis of high performance vector control and have dircct effect on the control
performance.

Important: users DO NOT change this group parameters at will,

Function ; Default
Code Name Setting Range Value
0: NO operation
Self-learning of i : ¥ :
F1.11 motor parameters 1: complete tuning Self-learning 0
2: static tuning Self-learning

Note:This function is invalid for DZB200Seriess.
0: NO opcration, forbidding sclf-lcarning.
1: self-learning of parameters

Prior to parameters self-learning, the motor must be disconnected with its load-ensuring the motor at
no-load condition, and confirming the motor is at static state.

Prior to parameters self-learning, it is a must to correctly input the motor nameplate parameters
(F1.01~F1.05), otherwise what is self learned about motor parameters may be not correct.

Prior to parameters self-learning, the Aceeleration and Deceleration time (F0.08 and F0.09) should be
set properly based on the motor inertia, otherwise over eurrent fault may happen during motor parameters
self-learning.

‘When the self-lecarning of motor parameters is started by setting F1.11 as 1 and then pushing the button
FUNC/DATA, LED displays “-TUN-" and flickering, then push the button RUN to begin the procedure
of the motor parameters self-learning. At this time, “TUN-0” is displayed. After the motor is started,

“TUN-1" isshownand “RUN” lightis flickering.

When the self-learning of parameters is finished, “-END-”" is displayed, and finally back to the stop
state interface.

When “-TUN-” is blinking, the process of parameters self-learning can exit by pushing the button
PRGM/RESET.

During the process of parameters self-learning, it can be stopped by pressing the button STOP.

Plcase note, the start and stop of the parameters self-learning can only be done through keypad. Once

the parameter self-learning is finished, this function code automatically restores to 0.
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Flgocélgn Name Setting Range Dveafﬁ:gt
F1.12 :g;:dloopproportional 0~100 30

F1.13 | Speed loopintegral time1 | 0.01~10.00s 0.50s
F1.14 s;‘;irfﬂ‘ri:gdg;"cy 0.00Hz~F1.17 5.00Hz
F1.15 :gier}‘ezdloopproportional 0~100 25

F1.16 | ppacdloopintegral 0.01~10.00s 1.00s
F1.17 g:ﬂffﬂg‘gurgggy F1.14~F0.04 10.00Hz

Above parameters are valid only to vector control, but invalid to V/F control. When the frequency is
less than the switching frequency point 1 (F1.14), the speed loop P1 parameters are F1.12 and F1.13. When
frequency is higher than the switching frequency point 2 (F1.17),the spced loop PI parameters are F1.15
and F1.16. Between the switching points, PI parameter is acquired according to the line type variation of

the two group parameters, as shown in following figure

A Pl Parameter

(F1.12,F1.13)

1
1
1
1
1
|
(F1.15,F1.16) [---=---- dmmmmmmesS
i
1
1

>
Fig. 6-5 PI1 Parameter Diagram

By means of setting the proportion factor and integration time of the speed regulator, the speed dynamic
response of vector control can be regulated. Increasing the proportional gain,and reducing the integration
time, can equally quicken the dynamic response of speed loop,but either the proportional gain being too
much or the integration time being too short can easily cause system oscillation and too big overshoot. The
proportional gain being too small also can lead to system steady state oscillation and possibility of speed
steady-state error occurring

Specd loop PI paramecters have an intimatc rclation with the incrtia of motor system, and thercfore based
on the default PI parameter the user needs to make adjustment for different loading character in order to

mect different requircment.

Flg:égm Name Setting Range R/eaflaul:e“
F1.18 2/C slip compensating 50%~200% i00%
actor

The slip compensating factor is used to adjust the slip frequency of vector control and improve the
system speed control accuracy. Properly regulating this parameter can effectively restrain the speed

steady-state error.
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Function ; Default

Code Name Setting Range Value

F1.19 | Uppertorque limit setting | 0.0~200.0%(inverter rated current) 150.0%

The setting 100.0% is corresponding to the rated output current.

The function code below (F1.20~F1.24) are valid to V/F control £0.00=1 ), but invalid to vector

control.
Function f Default
Code Name Setting Range Value

0: Linear V/F curve

F1.20 | V/F curve setting 0
1: square torque V/F curve

0: Linear V/F curve. It is applicable to constant torque load.

1:2.0 exponential V/F curve. It is applicable to variable torque load, such as blower, pump etc.

A Output Voltage (V)
e
I
I
I
Linear V/F curve |
I
I
I
| 2.0 exponential :
| VIF curve I
| I
1 | >
MY, 1 Output Frequency f
Fig. 6-6 V/F curvediagram
Function ; Default
Code Name Setting Range Value
F1.21 | Torque boost 0.0%: (auto) 0.1% ~30.0% 0
0.0%~50.0% (relative to motor
F1.22 | Torque boost cut-off rated frequency) 20.0%

Torque Boost is mainly applied to less than cut-off frequency (F1.22). The V/F curve after boost is

shown in following figure. Torque booth can improve the low frequency torque performance of V/F control.

Based on the load, a torque should be chosen properly. For heavy load, increase the torque boost, but
the torque boost should not be set too big, which will result in the motor operating at overexcitation and
that it could be overheated, and also the inverter output current is big, reducing efficiency.

When the torque boost is set as 0.0%, the inverter is at automatic torque boost.

Torque boost cut-off frequency: below this frequency, torque boost is valid, and above this frequency

setting, torque boost is invalid.
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Output Voltage (V)

»

Output Frequency f

cut-off

Fig. 6-7 Manual torque boost diagram

Function ; Default
Code Name Setting Range Villie
F1.23 | V/F slip compensation limit| 0.0~200.0% 100%

Setting this parameter can compensate the motor speed change produced because of undertaking
loading while on V/F control, to increase the rigidity of motor mechanical performance. This value

should be set as the motor rated slip frequency.

Function i Default
s Name Setting Range Value
Energy Conservation 0:No Operation
F1.24 Seleoti 0
election 1:Energy Conservation

When the motor is running in no-load or lower-load during,the inverter can adjust output voltage
by automatically current kf the load.

Note:This function is especially valid for variable torque load (such as fan and pump).

F2 Input and Output Terminal Function Parameters

Function ; Default
Code Name Setting Range Vil
F2.00 | On-off signal filter times 1~10 5

It sets up S1-S6, VI and CI terminals sample filtering time. In big interference situation, this parameter

should be increased in order to prevent maloperation.
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F‘é":éie‘m Name Setting Range Dve;ﬁj‘gt
F2.01 | S1 Terminal Function Selection 0~25 1
F2.02 | S2 Terminal Function Selection 0~25 2
F2.03 | 83 Terminal Function Selection 0~25 0
F2.04 | S4 Terminal Function Selection 0~25 0
F2.05 | S5 Terminal Function Selection 0~25 0
F2.06 | S6 Terminal Function Selection 0~25 0

These parameters are used to set up the corresponding functions of digital multifunction input terminals.

setting .
value Function Description
Even if there is a signal input, the inverter does not run.

0 No Funetion Terminals which are not used can be set to be no function in
order to prevent malfunction

1 Forward The inverter’ s forward or reverse running can be control by

2 Reverse external terminals.

. . By means of this terminal the inverter’ s operation mode ean be
three-wire operation . :

3 control defined to be three-wire control mode. For details, please refer
to the function code description of F2.07 three-wire control
mode.

4 Forward Jogging At Jogging operation, the frequency and Jogging
Acceleration/Deecleration time can be found in detail

5 Revcerse Jogging deseriptions of F4.02,F4.03 and F4.04 function codes.

The inverter turns off output, and the motor stop process is not
controlled by the inverter. It is often applied when the inertia

6 Free-run stop B . . . .
loading is big and there is no requirement on stop time. This
mode has the same definition as F0.19 does.

This is external failure reset. It has the same function as

7 Failure reset STOP button on the keyboard. Using this function can
perform long-distance failure reset.

. ‘When external fault signal is input, the inverter reports it and

8 External fault input xtern it signa pu v °p

stops.
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When the frequency is set by external terminal, modify the
9 Frequency frequency up and down command. When the frequency
up setting source is set as digital setting, the set frequency can be
regulated up and down. K
UP terminal
DZB300
Frequency DOWN
10 down setting terminal
UP/DOWN
clear
DCM
terminal
1 E;t/%g::zlcy Using terminal can clcar UP/DOWN set frequency so that sct
setting clear frequency can be restored the frequency setting given by
frequency command channel.
12 Multi-speed terminal 1 8 stages speed can be set up via these 3 terminals digital
. K state combination.
13 Multi-speed terminal 2 Note: multi-speed 1 is the low position, and multi-speed 3 is
14 | Multi-speed terminal 3 the high position.
2 kinds of ACCE/DECE time can be chosen via these two
terminals digital state combination
s ACCE/DECE time Terminal| ACC/DEC time selection Parameter
selection terminal
OFF ACCE time 0 F0.08. F0.09
ON ACCEtime 1 F4.00. F4.01
16 PID control pause PID is temporarily out of work, and the inverter keeps its
current frequency output.
The inverter pauses at its current output frequency. After this
17 Traverse pause function is cancelled, continue to start its traverse operation at
its current frequency.
18 Traverse resct The inverter is back to its center frequency output.
Acceleration/ Ensure the inverter is not interfered by external signals
19 Deceleration (excluding stop command), maintaining its current output
forbid frequency.
20 Reserved Reserved
21 External aceel terminal When the key is valid,it is automated to turn to display motor
speed.
22 External decel terminal Acecl/Decel adjust invalid when at stop status.
23 Setting delay time(up) When the key is valid,it is automated to turn to display time
sctting.
24 Setting delay time(down) F3.18sects to 0,terminal adjust invalid.
25 Programme running invalid
When the key valid, we can set programme running mode.
26 Programme running reset
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Function : Default
Code Name Setting Range Value
0: two-wire control 1
Terminal control 1: two-wire control 2
F2.07 d 0
mode 2: three-wire control 1
3: three-wire control 2

This parameter defines four different control modes which controls the inverter operation through

external terminals.

0: Two-wire type control, integrate Enable with direction. This mode is the most often used two-wire

control mode. The motor forward and reverse operations are determined by the defined FWD and REV

terminal command.

K1

1: Two-wire control, separate Enable from direction. When this mode is used, the defined FWD is enable

K2

®
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2: Three-wire control 1, integrate Enable with direction. At this mode, EN is the Enable terminal with the

direction controlled by the defined FWD. REV define the direction.

SWi1
—o——Sx(FWD)

DCM

SW2 K Operation
—eo—— SX(EN) Command
DZB OFF | FwD
K Series
o Sx(REV) ON REV

Fig. 6-10 Three-wire operation mode 1

Operation
—— Sx(FWD) K1 K2 | Command
DzB OFF | OFF | sToOP
Series
~o———| Sx(REV) ON OFF FWD
OFF ON REV
peMm ON ON STOP

Fig. 6-8 Two-wire operation mode 1

terminal. The direction is determined by the defined REV state.

K1

o

K: FWD/REV switch SW1: RUN button SW2: STOP button

EN is defining the corresponding terminal function as Function 3 “Three-wire operation control” .

3: Three-wire control, separate Enable from direction. At this mode EN is the Enable terminal, SW1 or

SW2 define operating command and control direction at the same time. Stop command is defined by SW2.

SW1
— so——ISx(FWD)

SW2

S o= ISX(EN)

ZB
Series

sw3

L s |SX(REV)

K2

Sx PP

Operation
Sx (FWD) K1 K2 | Command
DZB OFF | OFF STOP
Series
Sx (REV) ON OFF FWD
OFF ON STOP
DCM ON ON REV

Fig. 6-9 Two-wire operation mode 2

51—

SW1: FWD operating button

DCM

Fig. 6-11 Three-wire operation mode 2

SW2: STOP button

SW3: REV operating button

EN is defining the corresponding terminal function as Function 3 “Three-wire operation control” .

Note: For two-wire operation mode, when FWD/REV terminal is enabled and the stop command

produced by other sources stops the equipment, the inverter does not start to operate after the stop
command disappears even if the control terminal FWD/REV is still valid. If the inverter needs to
operate, it is required to trigger FWD/REV again.
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Function : Default
Code Name Setting Range Value
F2.08 | UP/DOWN frequency 0.01~50.00Hz/s 0.50Hz/s

increment variable rate

Terminal UP/DOWN regulates the change rate of frequency setting.

Function ; Default
Code Name Setting Range Value
F2.09 | VIlower limit 0.00V~10.00V 0.00V

VI lower limit
F2.10 corresponding setting -100.0%~100.0% 0.0%
F2.11 VI upper limit 0.00V~10.00V 10.00V
VI upper limit .
F2.12 corresponding setting -100.0%~100.0% 100.0%
F2.13 Vlinput filtering time 0.00s~10.00s 0.10s

Above function codes define the relationship between analog input voltage and the setting value that

analog input is corresponding to. When the analog input voltage exceeds the range of the set maximum or

minimum input, the beyond portion should be calculated with maximum input or minimum input.

When analog input is amperage input, 0OmA-20mA is corresponding to 0V-10V.

For different applications, the corresponding nominal value of analog setting 100.0% is different. For

details, please refer to each application description.

Following figures shows several settings. Note: VI lower limit must be less or equal to VI upper limit.

A CORRESPONDING SETTING
frequency setting,torque,PID setting,PID feedback
100.0% -
oV 10V . ClI
>
(OmA) (20mA)
-100.0% Koo ]

Fig. 6-12 Relationship between analog input and setting value

Vlinput filtering time determines analog input sensitiveness. Increasing this parameter, in order to

prevent malfunction caused by interference to the analog, can strengthen the anti-interference ability,

but reduce the analog input sensitiveness.
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Function ; Default
Code Name Setting Range Value
F2.14 | Cllower limit 0.00vV~10.00V 0.00V
Cllower limit
F2.15 corresponding setting -100.0%~100.0% 0.0%
F2.16 | Clupper limit 0.00V~10.00V 10.00V
Cl upper limit
F2.17 corresponding setting -100.0%~100.0% 100.0%
F2.18 | Clinputfiltering time 0.00s~10.00s 0.10s

Clfunction settings are similar to VI setting method.

DZB Series inverter provides 2 paths of analog input port.

DZB Series inverter standard unit has two multifunction digital output terminal, one (or two)

multifunction relay output terminals and one analog output terminal.

Function ; Default
Code Name Setting Range Value
F2.19 | Mo1output selection (orrelay A1*B1) | 0~10 1
F2.20 | Mo2output selection 0~10 2
F2.21 | Relayoutputselection (relay A*B*C) | 0~10 3

Open collector output functions are indicated as following table:

S\i;iuneg Function Description
0 Zero Output Output terminal has no function
1 Frequency reaches please refer to the detail description of function code F4.15
2 FDT reaches please refer to the detail description of function code F4.13,F4.14
3 Fault output Once inverter fault happens, output ON signal
4 Inverter is running forward | ON signal Indicates the inverter is running forward with output frequency.
5 Inverter is running reverse | ON signal Indicates the inverter is running reverse with output frequency.
6 Null speed operation }l};eur:? ;};; ,ing;tftr 8#[;111; 13“;r§quency is less than the starting
7 Upper limit frequency When the operating frequency reaches the upper frequency limit,
reaches output ON signal.
3 Lower limit frequency When the operating frequency reaches the lower frequency limit,
reaches output ON signal.
9~10 |Reserved Reserved
11 high pressure reaches Pressure reaches at the F7.12 low pressure setting,NC output indication.
detection(NC)
12 iloe‘z:g tl;zzsg\r]zl;eaches Pressure reaches at the F7.13 high pressure setting,NC output indication.
13 giegt:c}tair:s(s;\llrg)reaches Pressure reaches at the F7.12 high pressure setting,NO output indication.
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14 low pressure reaches Pressure reaches at the F7.13 low pressure setting, NO output indication
detection(NO) signal.
15 | sleeping satus indicates | During sleeping status,output ON signal and display "EQOPP"
16 | no water indicates No water alarms,output ON signal and display "EQP2"
. ‘When output uency is bigger than the lowest output uency,output
17 no zero-speed running ONsignatil.D frequency e8! tput frequency,outp
X When the inverter has output signal or an running order input,
18 8 output ON signal.
Function ; Default
Code Name Setting Range Value
F2.22 | FMAnalog output selection 0~10 0

The standard analog output is 0-20mA (or 0-10V). Current or voltage output can be selected

by Jumper 82. Its corresponding value range is shown as following table:

0

100% output

Figure 6-13 The coincidence relationship between assigned value and analog output

F3 Human Machine Interface Parameters

Function ; Default
Code Name Setting Range Value
F3.00 | Userpassword 0~65535 0

User password is applied to prevent non-authorized person to look and modify parameter.Input a

Setting Value Function Range
0 Setting frequency 0-maximum output frequency
1 Operating frequency 0-maximum output frequency
2 Output current 0-double rated inverter current
3 Output voltage 0-double rated inverter voltage
4 Motor speed 0-double rated motor speed
5 Output power 0-double rated power
6 Output torque 0-double rated motor current
7 Analog Vlinput 0~10V
8 Analog Cl input 0~10V/0~20mA
9~10 Reserved Reserved
Function ; Default
Code Name Setting Range Value
F2.23 | AO Lower limit 0.0%~100.0% 0.0%
Lower limit corresponding
F2.24 | ro output 0.00V~10.00V 0.00V
F2.25 | AO Upper limit 0.0%~100.0% 100.0%
Upper limit corresponding -
F2.26 | oo output 0.00V~10.00V 10.00V

Above function codes define the relationship between output value and analog output

corresponding output value. When the output value exceeds the maximum output or the

minimum output range, the beyond portion should be calculated with maximum output or

minimum output.

‘When analog output is current output, 1mA is equivalent to 0.5V

For diffcrent applications, the analog output corrcsponding to 100% output valuc is

different. For details, please refer to the instruction of each application.

Following figures explain sevcral setting circumstances:

nonzcro five digit numbecr as password, then press DATA/ENT to confirm, if there is no button opcration

in one minute, password function becomes effective.

After password becomes effective, customer can not access parameter list if password input is

incorrect. Please remember the password. If it is not necessary to set password, just set 00000 to clear

password.

Function ; Default
Code Name Setting Range Value
F3.01 | Reserved
F3.02 | Reserved

Function ; Default
Code Name Setting Range Value

0: Keypad control valid
1: Keypad and terminal control
valid
F3.03 | STOP function option 0
2: Keypad and communication
control valid
3: All control modes valid

This function code is to define the STOP stop function validity options.
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Fténocéi:n Name Setting Range Dveaflauuelt
0: external keyboard preferential
ENB
1: Local and external keyboard
simultaneous display, only
external key-press is valid.
F3.04 Keypad display option 2: Local panel and external 0

keyboard simultaneous display,
only Local key-press is valid.

3: Local and extemal keyboard
simultaneous display, and all
key-presses are valid (both are

ORIogical relation)

This function is to set up the logical relationship between Local and external keyboard key-press.

Note: No. 3 function should be used cautiously. Maloperation may cause serious consequences.

F%n:é':" Name Setting Range D\Z,fﬁﬂ,'t
F3.05 | operation status display parameter option | 0-32767 01183
F3.06 | Stop status display parameter option 0-1023 00015
F3.07 | operation status display preferential option | 0-14(0:invalid) 0

operation status display Stop status display

Displayed Message Code Displayed Message Code

0:Setting frequency 1 Setting frequency 1

1:Running frequency 2 DC bus voltage 2

2:Qutput current 4 Input terminal status 4

3:Output voltage 8 Qutput terminal status 8

4:Running speed 16 PID setpoint 16

5:Actual delay time 32 PID feedback 32

6:Setting delay time 64 Vi value 64

7:DC bus voltage 128 Clvalue 128

8:PID setpoint 256 Current segment of 256

multi-speed control

9:PID feedback 512

Actual delay time 512

10:Input terminal status 1024

Setting delay time 1024

11:Output terminal status 2048

12:Vlvalue 4096

13:Cl value 8192

14:Current segment of 16384

multi-speed control

Option: setting parameter=the sum total of display code, for example:

require to display at operation status:Output current,Running speed,Output power 4+16+32=52, then
setting F3.05t0 52, its corresponding parameter can be viewed at operation through pressing button
"DATA".

This I/0 terminal status is displayed in decimal system, S1 (MO1) corresponding to the lowest digit.
For instance, input status displays 3 is indicting that terminal S1 and S2 are closed and others are open.

For details, please see F3.17 and F3.18 description.

Function P Default
Code Name Setting Range Value
F3.08 | IGBT module temperature | 0~100.0C
F3.09 | Software version
F3.10 G'(:lceumulative operating 0~65535h 0

These functions only can be viewed but can not be modified.

IGBT module temperature: indicates the temperature of the inverter IGBT module.
Over-temperature protection value of different inverter may be different.
Software version: software version number.

Inverter accumulative operating time: displays current inverter accumulative opcration time.

Function
Code Name

F3.11 | The fault before previous fault type

Default

Setting Range Value

F3.12 |Previous fault type

F3.13 | Current fault type

Record three recent fault types: 0 is no fault; 1~22 is 22 different kinds of fault. For details,please see
fault analysis.
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Function g Default
Code Name Description Value
Operating frequency at The output frequency when current
F3.14 | current fault fault happens 0.00Hz
Output amperage at The output amperage when current
F3.15 current fault fault happens 0.0A
The bus voltage when current fault
F3.16 |Busvoltage at current fault happens 0.0V
Function ; Default
Code Name Setting Range Vil
F3.17 |Setting delay time(up) 0~9999 0.0V
F3.18 |Setting unit of delay time 0~3 0.0V
: 9 y (0:function of delay time invalid) :
We also can use set external terminal function to set delay time of F3.17.
Setting unit of delay time 0:delay time function invalid
1:the unit of delay time is 0.1s
2:the unit of delay time 1s
3:the unit of delay time 1min
F4 Application Function Parameters
Function ; Default
Code Name Setting Range Value
F4.00 | ACCELTime 2 0.1~3600.0s 10.0s
F4.01 | DECELTime 2 0.1~3600.0s 10.0s

Acceleration/Deceleration time can be chosen to be F0.08, F0.09 or above three time settings. Their
meanings are all the same; please refer to F0.08 and F0.09 related description.
The Acceleration/Deceleration time 0-1 at inverter operation can be chosen through different

combination of multifunction digital input terminals.
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Function ; Default
Code Name Setting Range Value
F4.02 | Jogging frequency 0.00~F0.04 5.00Hz
F4.03 | Jogging ACCEL time 0.1~3600.0s 10.0s
F4.04 | Jogging DECEL time 0.1~3600.0s 10.0s

Itis to define the inverter set frequency and Acceleration/Deceleration time at Jogging operation.
Jogging operation is performed by direct start mode and deceleration stop mode.

The Jogging Acceleration time is the time required for inverter to accelerate from OHz to the maximum
output frequency (F0.04).

The Jogging Deceleration time is the time required for inverter to decelerate from the maximum output
frequency (F0.04) to OHz.

Function ; Default
Code Name Setting Range Value
F4.05 | Skip frequency 0.00~F0.04 0.00Hz
F4.06 | Skipfrequencyrange 0.00~F0.04 0.00Hz

When the set frequency is within the skip frequency range, the actual operating frequency will be
operated near the boundary of skip frequency range.

By means of setting skip frequency, the inverter can keep away from the mechanical resonance point
of the load.

This inverter has one skip frequency point available. If these two skip frequencies are both set to 0,

this function will be inactive.

A
Setting frequency

Skip frequency | ————— ——_—— Y

Fig. 6-14 Skip frequency schematic diagram

Function ; Default

Code Name Setting Range Vithie
~ 0,

F4.07 | Traverse frequency range O(I(r)ela1t(i)\?e.(zo/oset frequency) 0.0%
~ 0, i

F4.08 | Kick frequency range ?r'é)quggglféfézt)we totraverse 0.0%

F4.09 tT.ra"erse frequency up 0.1~3600.0s 5.0s

ime
F4.10 ;Ii'rr:(\a/erse frequency down 0.1~3600.0s 5.0s
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Traverse frequency function is suitable to industries such as textile, fiber and so on, and to applications
which require traversing and winding functions.

Traverse frequency function means that the inverter output frequency is traversing up and down around
the set frequency. The operating frequency locus with time axis is shown as following diagram, in which
the amplitude of traverse is set by F4.07. When F4.07 is set to be 0, i.e. traverse range is 0, the traverse

frequency function will be inactive.

Operation Frequency“ \L

Upper Traverse Frequency |m — — — — — m— — — —ym — —

Center FreqUency fm e e e mm e o o o oo o D e o o e AR [ W —

Lower Traverse Frequency [r—fr —m — = — — — —|—= — — — — — N — — — N

Accelerate on |
Acceleration Time Nraverse Frequencyl*  Traverse Frequency '} |
Fall Time Rising Time »

>
Time t

Decelerate on
Deceleration Time

Fig. 6-15 Traverse Frequency Operation Diagram

Traverse frequency range: traverse operation frequency limits by upper and lower limit frequency.

Traverse range relative to the center frequency: amplitude of traverse AW = CF X AW range F4.07

Kick frequency = amplitude of traverse AW X Kick Frequency Range F4.08. I.e. the kick frequency is
the value relative to amplitude of traverse at traverse-frequency operation.

Traverse frequency rising time: the time required to rise from the lowest traverse frequency to the
highest traverse frequency.

Traverse frequency fall time: the time required to fall from the highest traverse frequency to the lowest

traverse frequency.

Function ; Default
Code Name Setting Range Valhie
F4.11 Fault auto-reset times 0~3 0

Interval time setting of
Fa.12 automatic resetting fault 0.1~100.0s 1.0s

Fault auto-reset times: used to set the auto-reset times when inverter chooses fault auto-reset. If this
value is exceeded, inverter will wait for trouble shooting.
Interval time setting of fault auto-reset: chose the interval time between fault occurring and automatic

resetting actuated

Function ; Default
Code Name Setting Range Vil
F4.13 |FDT level detection value | 0.00~ F0.04 50.00Hz
F4.14 |FDT delay detection value | 0.0~100.0%(FDT level) 5.0%

Set output frequency detection value and the delay value of output action dismissed, as shown by
following figure:
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A
Output frequency
/i FDT delay
Setting frequency i
| N
I |
|
! I
|
! l
+ f »
| | .
Time t
A : !
! I
Frequency detection
signal
Time t
Fig.6-16 FDT Level Diagram
Function ; Default
Code Name Setting Range Value

Frequency reaching

F4.15 detection range

0.0~100.0%(maximum frequency) 0.0%

When the inverter output frequency reaches the set frequency value, this function can regulate its
detection range value, as shown by following figure:

Output frequency

I—Detection range(F4.15)

Setting frequency

Time t

S - P P
B et CEEEE TR EP

Frequency detection

signal

Time t

Fig.6-17 Frequency Reaching Detection Range Diagram

_62_




®

DZB Series Chapter 6 Parameter Description
Function ; Default
Code Name Setting Range Value

115.0~140.0%(standard DC bus
voltage) 380V 130.0%

115.0~140.0%(standard DC bus 120.0%
voltage) 220V

Brake Threshold

F4.16 Value Voltage

This function is to set up the initiative bus voltage of dynamic braking, and properly regulating this
value can result in an effective brake to the load.

Default
Value

Function

Code Name Setting Range

0.1~999.9%
Speed=120Xrunning 100.0%
frequency XF4.17/pole number

Speed display

F4.17 )
ratio

Speed=120Xrunning frequency XF4.17/pole number

This function is used to calibrate speed display error, it has no impact on actual speed.

PID control is one method normally used to process control, holding the control value to the target
value by the negative feedback system which regulates the inverter output frequency by means of
proportion, integration and differential operations on the difference between the control value feedback
signal and the target value signal. It is applicable to the process controls such as flow control, pressure

control and temperature control and so on. The control functional block diagram is shown as follows:

+

Given Value
(Percentage)

| O=0

(_Percentage) Output F
Filter
(F le Feedback Value
L= I

Fig.6-18 Process PID Functional Block Diagram
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When frequency source is chosen to be PID, i.e. F0.03 is chosen to be 5, these group functions are active.
This parameter is to determine the assignment channel of the process PID target value.

The set target value of process PID is a relative value, and the set 100% is corresponding to the 100%
feedback signal of the system being controlled.

The system always performs the calculation according to relative value (0-100%)

Note: If multistage input, it can be accomplished by means of setting F4 group parameters.

Function ; Default
Codle Name Setting Range Value
F4.19 |PresetPID setpoint 0.0%~100.0% 0.0%

When F4.08=0 is chosen, i.c. the target source is the keyboard, it is required to set this parameter.

The reference value of this parameter is the system feedback value.

Function ; Default
Code Name Setting Range Value
0: VI Feedback
1: ClFeedback
F4.20 | Souroes Option 0
2: VI+Cl Feedback
3: Communication feedback

The PID feedback channel is chosen by this parameter.
Important: The assignment channel and feedback channel can not be in coincidence, otherwise PID is

unable to control effectively.

Function ; Default
Code Name Setting Range Value
PID Output Characteristics | 0¢ Positive
F4.21 | option 0
ptio 1: negative

PID output is positive characteristic: when the feedback signal is bigger than the PID given signal, it
is required for the inverter output frequency to decrease to counterbalance the PID, for instance, the
winding tension PID control.

PID output is negative characteristic: when the feedback signal is bigger than the PID giver signal, it
is required for the inverter output frequency to increase to counterbalance the PID,for instance, the

unreeling tension PID control.

Function ; Default
Code Name Setting Range Ve
0: Given by Keyboard(F4.19)
1: Given by Analog Channel VI
Fa.18 PID setpoint 2: Given by Analog Channel CI 0

Sources Option

3: Given by Remote
Communication

4: Multi-seg setpoint
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Function ; Default
Code Name Setting Range Value
F4.22 |Proportional gain (Kp) 0.00~100.00 1.00
F4.23 |Integral time (Ti) 0.01~10.00s 0.10s
F4.24 |Differential time (Td) 0.00~10.00s 0.00s
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Proportional gain (Kp): determines the adjusting strength of PID adjustor. The bigger the P, the bigger
the adjusting strength is. This parameter being 100 means that when the difference between the PID
feedback value and the assigned value is 100%, the adjusting range of PID adjustor to the output frequency

command is the maximum frequency (ignore integral action and derivative action).

Integrating time (Ti): determines the speed at which PID adjustor performs integral regulation to the
discrepancy between the PID feedback value and the assigned value. The Ti is indicating the period of time
that integral controller (ignore proportional action and derivative action), when the discrepancy between
the PID feedback value and the assigned value is 100%, continuously regulates to make the regulating
amount to reach the maximum frequency (F0.047). The shorter the integrating time, the stronger the
adjusting strength is.

Differcntial time (Td): dctcrmines the controlling strength at which PID adjustor performs adjustment
to the variance ratio of discrepancy between the PID feedback value and the assigned value. The Td is
indicating the period of time within which if the feedback value is changed 100%, the regulating amount
of intcgral controller is the maximum frequency (F0.04) (ignorc proportional action and intcgral action).

The longer the Td, the bigger the controlling strength is.PID is the most popularly used control mode in
process control, with each part playing different role. Following simply introduces the operational
principle and the controlling method:

Proportion control (P): when there is discrepancy between feedback and the assignment,output the
regulating amount in proportion to the discrepancy. If the discrepancy is constant,the regulating amount
keeps constant. Proportion control can response quickly to the feedback variation, but only using
proportion control is unable to pcrform noncorrcsponding control. The bigger the proportional gain, the
faster the system regulating speed, but being too big may cause oscillation. The control method is first to
set a long integrating time and a zero differential time, and then run the system only by using proportion
control. Change the assigned value, and watch the stable discrepancy (steady-state error) of feedback
signal and assigned value. If the steady-state error is at the varying direction of assigned value (for
instance, increase the assigned value, the feedback value after the system is steady is always less than the
assigned value), continue to increase the proportional gain, otherwise decrease it.Repeat the above until
the stcady-state error is rclatively small (it is very difficult to do no steady-statc crror).

Integral time (I): when there is a discrepancy between the feedback and assignment,continuously
accumulate the output regulation amount. If the discrepancy still exists, continue to increase the regulation
amount until there is no discrcpancy. Intcgral controller can cffectively climinate the steady-statc error.

Integral controller being too strong can cause repeated overshooting, system unstable and up till oscillating.
The characteristic of oscillation caused by too strong integral action is that the feedback signal is swinging
up and down around the assigned value, and the amplitude of swing increases gradually till the oscillation
happens. Normally the integral time is adjusted from big to small, gradually regulate the integral time, and
watch the effect, until the system stable speed meets requirements.

Differential time (D): when the discrepancy between feedback and assignment varies,output a regulation
amount in proportion to the variance ratio of discrepancy. The regulation amount is related to the direction
and magnitude of discrepancy variation, but irrelevant to the direction and value of the discrepancy itself.
The differential control action is to perform the control according to the varying trend when the feedback
signal variation happens, and thereby to restrain the fccdback signal variation. It should be caution to usc
differential controller as the differential control have a trend to magnify the system interference, especially

the high varying frequency interference.

_65_

®

DZB Series Chapter 6 Parameter Description
Function Default
Code Name Setting Range Value
F4.25 |Sampling cycle time (T) 0.01~100.00s 0.10s
PID control
F4.26 discrepancy limit 0.0~100.0% 0.0%

Sampling time (T): is the time to sample the feedback value. In each sampling period the controller
runs one time. The longer the sampling time, the slower the responding.

PID control discrepancy limit: the allowable maximum discrepancy of PID system output value relative
to the closed-loop assigned value. As shown in following diagram, within the discrepancy limit, PID

controller stops adjustment. Properly setting this function code can improve the accuracy and stability of

PID system.
A . .
l Discrepancy Limit
Feedback - ———f- — — — =} — — — — < ¥—-
Assigned F——fF————+3<=AF——R=-
Value | : : o T
| | |
1! b
1! b
! I | >
I L | )
| 1 | Time t
A ! b
Output f 1l | : I
1! I
1l 1 1
Time t
Fig. 6-19 Coincidence relation of discrepancy limit and output frequency
Function P Default
Code Name Setting Range Value
Feedback disconnection
F4.27 detecting value 0.0~100.0% 0.0%
Feedback disconnection
F4.28 detecting time 0.0~3600.0s 1.0s

Fecdback disconnected dctccting value: this detecting value is rclative to the full range (100%).
The system detects the PID feedback value all the time. When the feedback value is less or equal to the
feedback disconnected detecting value, the system starts to time the detection. When the detecting time
exceeds the feedback disconnected detecting time, the system will send an alert of feedback disconnecting
failure(E02E).
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F%”;éi:” Name Setting Range Dveafﬁjue”
F4.29 |Multi-Speed 0 -100.0~100.0% 0.0%
F4.30 |Multi-Speed 1 -100.0~100.0% 0.0%
F4.31 Multi-Speed 2 -100.0~100.0% 0.0%
F4.32 Multi-Speed 3 -100.0~100.0% 0.0%
F4.33 Multi-Speed 4 -100.0~100.0% 0.0%
F4.34 Multi-Speed 5 -100.0~100.0% 0.0%
F4.35 Multi-Speed 6 -100.0~100.0% 0.0%
F4.36 Multi-Speed 7 -100.0~100.0% 0.0%

Note: The multi-speed symbol defines the operation direction. If it is negative, the operation direction

is reverse. Frequency setting 100.0% is corresponding to maximum frequency(F0.04).

Output A

frequency

Operation
command

SA

SA

SA

ON

Fig.6-20 multi-speed logic Diagram
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Relationship between multi-speed and S1. S2. S3terminals

S1 S2 S3 Current segment of multi-speed control
OFF OFF OFF Multi-Speed 0
ON OFF OFF Multi-Speed 1
OFF ON OFF Multi-Speed 2
ON ON OFF Multi-Speed 3
OFF OFF ON Multi-Speed 4
ON OFF ON Multi-Speed 5
OFF ON ON Multi-Speed 6
ON ON ON Multi-Speed 7

F5 Protection Parameters

Function ; Default
Code Name Setting Range Value
0: No protection
Motor Overload
F5.00 Protection Option 1: normal motor 1
2: Variable Frequency motor

0: no protection. There is no motor overloading protection characteristic (caution to use),and thereby the
inverter has no protection to the overloaded motor.

1: normal motor (with low speed compensation). As general motor has a poor heat emission at low speed,
the relevant electronic thermal protection should be regulated properly.The low speed compensation
characteristic here mentioned is to switch down the overloading protection threshold for the motor with
an operation frequency lower than 30 Hz.

2: Variable frequency motor (without low speed compensation). As the heat emission of special variable
frequency motor is not affected by speed, it is not required to regulate the protection value for low speed

operation.
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F@:él:n Name Setting Range szfﬁfgt
Motor Overload 20.0%~120.0%
F5.01 Protection Current (motor rated current) 100.0%
100%

Time 70%

~ Motor Overload Protection Current

1 minute |- Ao \

140% 200% Current
Fig.6-21 Motor Overload Protection Current

The value can be determined by following equation:
Motor overload protection eurrent = (maximum current/rated current) X 100%
It is mainly applied to the cases that big inverter drives small motor, requiring to correctly set up this

funetion to protect the motor.

Fngzéieon Name Setting Range Dveaflauuelt
Power-down Frequency 70.0~110.0%(standard bus
F5.02 Drop Point voltage) 80.0%
Instant power-down
F5.03 Frequency drop rate 0.00Hz~F0.04 0.00Hz

If the instant power-down drop rate is set to be 0, the instant power-down restart function is invalid.

Instant power-down frequency drop point: it is indicting when the bus voltage, after the power network
is down and drops to the instant power-down frequency drop point, the inverter starts to decrease the
operation frequency based on the instant power-down frequency drop rate, enabling the motor to generate
electricity which is fed back to keep the bus voltage, and thus ensuring the inverter is operating normally
till inverter power is on again.

Important: Adjusting these two parameters properly can magnificently achieve the power network

ducti

switching instead of causing inverter protection and thus causing pr shutdown.
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Function Default
Code Name Setting Range Value
F5.04 | Over-voltage 0: prokiiblt 0
' Stall Protection 1. allow
F5.05 Over-voltage Stall 110~150%(380V) 120%
. Protection Voltage 110~150%(220V) 115%

During the inverter deceleration, the load inertia may cause the actual motor speed drop rate lower than
the output frequency drop rate, and thereby the motor generates electricity and feeds it back to the inverter,
causing the inverter bus voltage going up and even bus over-voltage breakdown which then can cause
inverter tripping if no provision is made.

Over-voltage stall protection funetion is to detect the bus voltage and compare it with the stall over-
voltage point defined by F5.05 (relative to the standard bus voltage). If it exceeds the over-voltage stall
point, inverter output frequency stop going down, and when the next bus voltage detected is lower than

the over-voltage stall point, the inverter continues to decelerate,as shown by following figure:

Bus voltage
Stall Over-voltage point [~~~} R T
! P b Time t
Output frequency E E E E E
Timet
Fig.6-22 Over-voltage Stall Function
Function Default

o458 Name Setting Range Value

F5.06 @ Over-current stall setting 80~200% 150

Over-current gain setting -
F5.07 | 5 avoid of stalling 0~100 20

When inverter is running, the actual climbing rate of motor speed is lower than climbing rate of output
frequency beeause load is too big. If you don't take any action, it will cause over current fault in
acceleration then inverter will trip.

Over-current stall protection funetion is to detect output current and compare it with the eurrent limit
defined by F5.06. If it exceeds the eurrent limit, output frequeney drop down according to F5.07. When it

show that output current is lower than limit current, inverter will remain normal operation.
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Output current

Auto limit current level

i l l l l l Time t
Output frequency 3 3 3 3 3 3
— i i i i
Limit current frequency
drop rate
Timet
Fig. 6-23 Limit current protection
F6 Communication Parameters
Function : Default
Code Name Setting Range Value
F6.00 Communication Address 1~247,0is the broadcast address 1

When master machine plan to transmit a frame, slave communication address is set to be 0, it is also
broadcast address. All slave machine in MODBUS will receive this frame but not response.

Note: slave address is not allowed to set 0.

Local communication address is unique for every slave machine within communication network.

This is basis of utilization of point to point communication between master machine and inverter.

Default
Value

Flénocégm Name Setting Range

0: 1200BPS

1: 2400BPS

4800BPS

F6.01 Baud rate setting
9600BPS

19200BPS

S I I

38400BPS

This parameter is used to set transmission rate.
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Function ; Default
Code Name Setting Range Value
F6.02 Data pattern 0:No check (N,8,1) for RTU 0

1:0dd check (E,8,1) for RTU

2:Evencheck (0,8,1) forRTU

3:Nocheck (N,8,2) forRTU

4:0dd check (E,8,2) forRTU

5:Evencheck (0,8,2) forRTU
6:No check (N,7,1) forASCII
7:0dd check (E,7,1) forASCII
8:Evencheck (0,7,1) forASCII
9:Nocheck (N,7,2) forASCII
10:0dd check (E,7,2) forASCII
11:Evencheck (0,7,2) forASCII

12:Nocheck (N,8,1) forASCII

13:0dd check (E,8,, 1) forASCII

14:Evencheck (0,8,1) forASCII

15:Nocheck (N,8,2) forASCII

16:0dd check (E,8,2) forASCII

17:Evencheck (0,8,2) forASCII

The data pattern set by inverter must be the same as data pattern set by master machine.Otherwise,

communication can not accomplish.

11-bits(for RTU)

DATA Frame: 8-N-2

Start
bit

Stop | Stop

bitO|bitl [bit2 | bit3|bit4 |bith [bit6 |bit7 bit | bit

i ¢—— 8-data bits —— P

11-bits character frame

A
A\ 4
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Functi ; Defaul
DATA Frame: 8-E-1 Code" Name Sieliling (R Veale:;i)t
? Communication
SPACt| i bitl | bit2 | bit3|bita | bits|bit6|bit7 [EVen | Stop F6.03 | rosponse delay 0~-200ms sms
- ; Response delay: means the interval time from the end of data receive to transmitting response data to
l¢——— 8-data bits —— P
< 11-bits character frame g upper level machine. If response delay time is smaller than system operation time, response delay time
L
should be system operation time. If response delay time is longer than system operation time, inverter can
not transmit data to upper level machine until response delay time reached.
DATA Frame: 8-0-1 -
F%n;é'gn Name Setting Range Dveafﬁjue“
Start| , . . . . . . . . 0dd | Stop
- bitO[bitl|bit2 | bit3|bitd | bith|bitb [bit7 - A icati
bit bit | bit F6.04 | Communication 0.0 (invalid) , 0.1~100.0s 0.0s
overtime fault time
l§—— 8-data bits ——— P
. When this parameter is set to be 0.0s, this function is invalid.
lg——  11-bits character frame »
When this function is valid, if the interval time between two communications exceeds communication
overtime time, it will cause communication fault (E018).
10-bits(for ASCII)
Function ; Default
Code Name Setting Range Vil
DATA Frame: 7-N-2 0: Alarm and free run stop
S S S 1: Noalarm and keep running
tart . . . . . . . top top e
bit bitO|bitl [bit2 | bit3|bit4 | bith|bit6 bit | bit F6.05 | Communication 2. No alarm and stop according to 1
errormeasure stop mode(by communication)
lq—— 7-data bits ———Ppp| 3: No alarm and stop according to
10-bits character frame > stop mode(by all control mode)
Function ; Default
Code Name Setting Range Villie
DATA Frame: 7-E-1 F6.06 Response 0: Response when write .
. . . . . . . ' measure 1: No response when write
Startl pivo|bitl |bit2 | bit3|bita | bits|bite [EVen [Stop P
bit bit | bit
. When this parameter is set to be 0, Response when write.
¢ 7-data bits > When this parameter is set to be 1, No Response when write.This function can improve communiation
|g—— 10-bits character frame » speed.
DATA Frame: 7-0-1
Startl piofbitl |bit2 [ bit3|bita | bits|bite| 099 [Stop
bit bit | bit
|q—— 7-data bits ——— P
l—— 10-bits character frame >
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F7 Advanced function Parameters

F7.00~F7.05 are manufacturer's parameters, It only can be set by manufacturer, user
doesn't option

Function ; Default
Code Name Setting Range Velhie
F7.06 | Underload detection 0~100 0
F7.07 Under load detection time | 0~999.9s 0

0:no action
F7.08 Underlload function 1:stop output,no alarm 0
selection
2:stop output,alarm

While reducing or moving the load , motor's torque comes down.
When the load below the setting of F7.06 and delay at the time of F7.07setting, inverter's
function of under load acts.

Function : Default
Code Name Setting Range Value
F7.09 | Overtorque detection 0~150%(rated current) 0
F7.10 | Overtorque detectiontime| 0~999.9s 0

0:no action
F7.11 Function selection of 1:stop output,no alarm 0
over torque
2:stop output,alarm

The inverter's function of over torque protection acts when torque is bigger than the
F7.09 setting and delay at the time of F7.10 setting.

F%n;éié’n Name Setting Range E{/e;ﬁjue”
F7.12 Zi(iegtggcgiirg:sure reaches 0~100 0
F7.13 I&gmstriiisure reaches 0~100 0
114 | Beeesvenrangs” | 0-100 :
F7.15 2:1;;:?;“ delay time 0~25.0 1.0
F7.16 | (upeey O ooty time 0~25.0 1.0
F7.17 (fo*rg'liyon delay time 0~25.0 1.0
F7.18 f:?*rgie;y off delay time 0~25.0 1.0
F7.19 | Reserved
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Function ; Default
Code Name Setting Range Value
F7.20 | Starting pressure 0~100 0
Sleeping detection
F7.21 frequpen?:y 0~max frequency 0
Sleeping detection
F7.22 delay time 0~999.9s 0

When the output frequency is lower than the setting of F7.21 and after delaying at the time
of F7.22setting,the inverter stops output and goes into sleeping mode by displaying “EOPP.”
Note: Ifone of F7.21and F7.22 is set to 0, sleeping function invalid.

Function ) Default
Code Name Setting Range Value
F7.23 | Wake up pressure 0~100 0
F7.24 Delay time of wake up 0~999 9s 0

detection

Select positive mode: When the feedback is lower than the setting of F7.23 and after delaying
at the time of F7.24 setting, the inverter wake up and restart output.

Select negative mode: When the feedback is higher than the setting of F7.23 and after delaying
at the time of F7.24 setting, the inverter wake up and restart output.

Note: If one of F7.23and F7.24 is set to 0, wake up function invalid.

Function : Default
Code Name Setting Range Value
F7.25 {\ilr%;vater detection delay 0~999 95 0

When the output frequency running at upper limit frequency, if the feedback pressure still
doesn't reach setting and after delaying at the time of F.25 setting , the inverter stops output and
alarms by displaying "EOP2".

Function . Default
Code Name Setting Range Value
F7.26 | PID adjustrange 0~50.0 10.0

Set the PID effect adjust range to increase control of Moter's ACCEL/DECE L at the outside
range.The Accel/Decel's time of outside range at the standard of F4.00/F4.01 setting.
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Function ; Default Function f Default
Code Name Setting Range Value Code Name Setting Range Value
Acting when the setting | 0:Running at low limit frequency F7.36 | Multi-speed 6 running time 0~999.9 0
F7.27 frequency below low limit 0
frequency 1:stop running F7.37 | Multi-speed 7 running time 0~999.9 0
During PRG running mode:
Select the inverter running status when the setting frequency is below low limit frequency. When the current multi-speed Is set to 0,PRG runs that jumping over the current multi-speed.
In order to avoid of motor running at low speed for long time, we can set the F7.27 to 1 mode. If all the multi-speed are set to 0, so PRG doesn't run.

Programme running from the multi-speed 0 to multi-speed 7 corresponding to the setting

frequency of F4.29 to F4.36.

Function ; Default
Name Setting Range
Code Value
thg:él:n Name Setting Range Dveafﬂjue“
0:Select the inside sleeping signal
Programme(PRG) 0:Memorlze when power off
. . : i F7.38 | memorize selection when - 0
F7.28 | Sleeping signal selection ;i;?alled the external sleeping 0 power off 1:Doesn't memorize when
power off
2:Inside and external sleeping . . .
signal are valid PRG memorize when power off means that whether memorize the PRG running status before
power off.
0:PRG running invalid
Function : Default
Name Setting Range
1:PRG running in cycle Code Value
F7.29 | Programme(PRG)running 0:s(dispaly as increasing time)
mode 2:Stop after PRG does once Y
circulation running Unit selection of 1:min{dispaly as increasing time)
3:Running at the last multi-speed F7.39 | programme(PRG) running 0
after the PRG does once time 2:s(dispaly as decreasing time)
circulation running
3:min(dispaly as decreasing time)
The parameter uses for selecting PRG running mode.
Function ; Default
Code Name Setting Range Value
F7.30 | Multi-speed 0 running time 0~999.9 0
F7.31 | Multl-speed 1 running time 0~999.9 0
F7.32 | Multi-speed 2 running time 0~999.9 0
F7.33 | Multi-speed 3 running time 0~999.9 0
F7.34 | Multi-speed 4 running time 0~999.9 0
F7.35 | Multi-speed 5 running time 0~999.9 0
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Chapter 7 Fault Diagnosis and Countermeasures

DZB300 has 25 picces of alarm information and protection functions in total. Once the fault occurs,
the protection function starts, the inverter stops inputting, the fault relay contact point is activated, and the
fault code will be displayed on the display panel of the inverter. Before seeking services, the subscriber
may conduct the self-check according to the prompt given in this section, analyze the fault causes, and find
out the solutions. If the fault belongs to the causes described in the broken line box, please seek the service

by contacting the inverter agent or directly contacting our corporation.

Common Faults and the Fault Diagnosis

The following faults may probably occur during the using of the inverter, please refer to the methods
described below to perform the fault analysis.
1. No Electricity Display

1) Check with multimeter if the input power supply of the inverter is consistent with its rated voltage.
If there is something wrong with the power supply, please check and remove it.

2) Check if the three-phase rectifying bridge is intact. If the rectifying bridge has been exploded,pleasc
seek technical service.

3) Check if the CHARGE indicator is on. If the indicator is off, the fault will be on the rectifying bridge
or the buffering resistance. If the indicator is on, then the fault may probably lies in the switch on/off part,
please seek for help.
2. The air Switch Trips off After Power-on

1) Check if the earthing or short circuit oecurs between the input power supplies and remove the problem.

2) Check if the rectifying bridge has been broken down. If so, seek for the service.
3. The Motor Does not Run After the Inverter Starts to Run

1) Check if there is equalizing three-phase input between U, V and W. If yes, the motor cireuit or itself
may be damaged, or the motor stops turning for mechanical reason. Please remove it.

2)If there is input but the three phases are not equalizing, the inverter drive board or the output module
may be damaged. Please seek for the service.

3) If there is no output voltage, the drive board or output module may be damaged. Please seck for the
service.
4. When the Power-on Inverter Displays Normally, the Air Switch Trips off After the Operation.

1) Check if the short circuit occurs between the output modules. If yes, please seek the service.

2) Check if the short circuit or earthing oecurs between the motor lead wires. If yes, please remove it.

3) If the tripping occurs only occasionally and the distance between the motor and the inverter is big,

then the adding of an output AC reactor shall be considered.
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1. Under voltage of DC Bus(E001)

motor driver inverter reset

<</ Translent power cut exIsts or not ﬁs’
No
Check if the input end voltage of No
the motor driver inverter is within the —

value required by the regulation

Adjust the power supply or
remove the peripheral
power-supply loop fault

board is normal

Yes
— Measure if the DC
Yes bus voltage is normal
No
Check if the rectlfying bridge No Replace the damaged rectifying | |
or the buffering resistor is normal bridge or the buffering resistor
Yes
i . . . ~._ _No .
i —=<_Check if the drive board is normal/ _— ‘ Change drive board ‘ :
Yes !
| : ; No |
Check if the main control — ‘ Change main control board ‘ 3

— T
Reference for the
maintenance personnel

2. Over voltage during acceleration(E002)

~ % Yes
<\ The input voltage is too high or not =
l No
If there exists the external force Yes
driving the motor operation during -
the acceleration process
l No
P i L ~_  Yes
. The acceleration time is too short or not / —
l No
. No
Is there any brake unit —_—

or brake resistor installed

lYes

‘Seek technical support‘
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Adjust the voltage within
the normal range

Cancel the external force
or install the brake resistor

Increase the acceleration
time

Install the brake unit and
resistor




®

DZB Series

Chapter 7 Fault Dlagnosis and Countermeasures

3. Over voltage during running(E003)

The input voltage is too high or not

Ino

Is there any the external force driving
the motor during the operation

No

‘Seek technical support‘

4. Over current during acceleration(E004)

Yes Adjust the voltage within

e

Yes | Cancel the external force or
R m—

Check if the output loop of the motor driver
inverter has the earthing or short circuit /

V/F mode No

v

Whether the motor parameter
identification has been performed

lYes

/

L. Is the acceleration time too short
No
Whether it is proper to manually raise
torque or V/F curve
Yes
< The voltage is too low or not /\
No
Start the rotating motor or not
No

Is there the shock load
\ during the acceleration process

[

‘ The type of inverter is small

A

_81_

Yes Remove the peripheral

No Adjust the manual raising of
e

Yes Adjust the voltage to the
e

the normal range

install the brake resistor

fault

No _ | Perform the motor parameter
Identification

Yes

— ‘ Increase the acceleration time

torque or V/F curve

normal range

Yes Select the rotation speed
—— | tracing before restarting or
restart after the motor stops
E» Cancel shock load

®

DZB Series

Chapter 7 Fault Diagnosis and Countermeasures

5.Over current during deceleration(E005)

Check if the output loop of the motor driver
inverter has the earthing or short circuit

V/F mode No

Whether the motor parameter
identification has been performed or not

Yes

<. Is the deceleration time too short
No

( Is the voltage too low >
No

Whether there exists a shock load during
the deceleration process

No

Is there the brake unit or brake
resistor Installed

Yes

Seek for the technical support

6. Over current during running(E006)

Check if the output loop of the
motor driver inverter has
the short circuit orleakage circuit

V/F mode No

Whether the motor parameter Identification
has been performed or not

Yes

<Is there the shock load during the running\\

No

Whether the motor driver
inverter load can be abated

No

The type of inverter
Is too small
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is’ Remove the peripheral fault

No_ | Perform the motor parameter
identification

Yes . .
— ‘ Increase the deceleration time

Yes | Adjustthe voltage within the

R —
normal range
Y
L Cancel the shock load
No Install the brake unit and
brake reslistor
Yes Remove the peripheral fault.
— If the link Is too long,

install the output reactor

No_ | Perform .lhe rpolor_ parameter
identification

Y
_es" Cancel the shock load ‘

Yes ‘

e

Abate the load ‘
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7. Motor Over Load(E007)

The motor protection parameter No
F5.01 setting Is sultable or not

l Yes
< The load is too blg or the motor Is blocked \> is’

[No

The type of inverter is small ‘

8.Inverter Over Load(E008)

/\ The load is too big or the motor is blocked > E»
- "

[no

The type of inverter is small

9. Inverse unit protection(E009. E019. E029)

‘Correclly set up the parameter

Reduce the load or
increase the inverter capacity

Reduce the load or
Increase the Inverter capacity

Check if the output loop of the motor

driver inverter has the earthing ﬂ

Remove the peripheral fault

or short circuit

Ino

Whether the link between the motor Yes
and the motor driver inverter is too long

Install the reactor or
output wave-filter

lNo
. Yes
Whether the module is overheated > ——

normally and remove the problem

Check if the wind channel is
blocked or the fan is working

Jno

Check if t_he ipternal links of Yes ‘
the motor driver inverter are loose

Plug all the links ‘

Whether it is normal after the Yes ‘
renewal of the main control board

main control board fault ‘

Ino

drive board fault ‘

Whether the drive board is normal Yes ‘
i after renewal
lNo

‘ Whether the inverse module Yes ‘
| is normal after renewal

Inverse module damage ‘

""""""""""""""""""""""""""""""" //
Seek technical suppoﬂ
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10. Over voltage during deceleration(E00A)

Adjust the voltage within
normal range

= The input voltage is too high or not Yes,
l No
If there exists external forces driving the Yes

motor operation during the deceleration process

Cancel the external force or
install the brake resistor

/ [No

<\ The deceleration time is too shortornot > ——

Increase the acceleration time
or install the brake resistor

[no

Install the brake resistor

< Is there any brake resistor installed —
lYes
‘Seek technical support‘
11. External Failure(E00D)
Press STOP button to stop In the Yes
E—

non keyboard operation mode or not

Reset running

[No

Input peripheral fault signal via Yes
multifunctional terminal DI or not

Check and remove
peripheral fault

| No

Use STOP in stall _Yes

Reset running

12. Diode Module Over Heat(EOOE)

< If the environmental temperature is too high/ Yeg

No
< Ifthe wind channel is blocked o Yes
No
< Ifthe fan is damaged o Yeg
o No
(\If the modular heat-variable resistor is damaged > —Yeg
No
< Ifthe inverse module is damaged - _Yeg

Seek for the technical support
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Reduce the environmental
temperature

‘ Clear the wind channel ‘

‘ Change the fan

Change the heatvariable
resistor

‘ Change the inverse module ‘
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13. EEPROM read-write failure(E00F) 16. Current Inspection Circuit Failure(E015)

Whether It is normal after the No ‘ . Check if Hall device is normal S — ‘ Change Hall device ‘
! renewal of the main control board maln control board fault i |
e —————————— .| lYes
7 | - - : _No, " Change drive board
Seek technical suppcm < Check if the drive board is normal ‘ ange drive boar ‘
14. Input phase failure(E012) Seek technical support
Check and remove the problems in 17. Motor self-learning failure(E016)

. . . No the peripheral lines, To make the
< \Check if the three-phase input power is nonna! | > — three-phase power entering the

frequency inverter normal
Yes The motor parameters are configured No Correctly configure the
L _ i _ . | as per the data on the nameplate or not motor parameters
< Check if the drive board is normal ‘ Change drive board ‘ |
‘ lYes
lYes 3 -
P No ; | The parameters identification process ﬁ-‘i Check the lead wire from
| /\Check if The main control board is normal> — Change main control board ‘ | is overtime or not frequency inverter to motor
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, s ST
Seek technical support 18. Communication Failure(E018)
. No | Check master station
15. Output phase fallure(E013 <
utput phase fallure( ) Master station works or not — connection
lYes
Check if the lead wire from frequency No RS485 communication connection No_ | Check communication
inverter to the motor is normal —* | Remavepariphéral fault is normal or not - connection
lYes lYes
Check if the thre-e p hase output of Yes | Checkif the motor three- <4 Baud rate setup is correct or not No, Coggﬁﬂyr:teet o
frequency inverter is balanced when —— | phase winding is normal,
running without motor If no, remove the fault. lYes
lNo Communication parameters F6.02 S No_ | Change communication
[ e e T No S b i and F6.03 are correctly set up or not parameters
< Check if drive board is normal > —_— Change drive board ‘ i
| ’ | [ves
3 lYes !
| No ! ‘ Seek technical support ‘
P Check if the module is normal e ‘ Change module ‘ !

Seek technical support
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Chapter 8 Quality Guarantee

Quality guarantees of our products is transacted as the following rules and regulations:

8.1 Responsibility of manufacturer:

A: Interior

% One month goods exchanging ,maintenance, and return after delivery
% Three months goods exchanging ,maintenance after delivery

% Twelve months goods maintenance after delivery

B:Abroad

% Three months goods maintenance after delivery

8.2 Whenever and wherever use our product, users have the rights to take our service
with payment.
All distributors, manufacturers and agents in the whole country can provide the service.

Our company has the right to entrust maintenance to others.

8.3 Responsibility immunity:
% Abuse producing or inducing failure is out of our responsibility
% The damage or referred,secondary damage caused by the fault of the equipment will not be

compensated.
8.4 The equipmentis guaranteed for twelve months from the date of exporting.

8.5 However the remedy of faults caused by the following reasons will be at user's cost,
even though it happens during the guarantee period.

Improper operation, unauthorized repair or modification;

Operation beyond the standard specifications;

Falling down , barbarous transport;

Device ageing and failure caused by unsuitable environment;

* % % % %

Damage caused by earthquake, fire, windstorm, flood, lightning ,abnormal voltage and other

natural disaster, or effect hereof.
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Appendix A: Standard Specifications

1.1 Technical Specification

frequency resolution

Series DZB300 DZB200
Item Specification
1AC220V+15%, 3AC220V+15%, 3AC380VE15%,
5 Rated Voltage
2 3AC860VE10%, 3AC1140Vt15%
= Frequency Range 47~63Hz
[}
é Output Voltage Proportional to Input Voltage
=
- Output Frequency 0~600Hz
Open loop vector control (SVC)
Control mode V/F control V/F control
V/F curve 2 modes: Line, square v/f curve
Command channel operation panel, control terminal, serial port
digltal frequency reference, analog voltage reference, analog current reference,
Frequency source pulse reference, communication ports reference.
Thesefrequency sources can be selected through different methods.
1]
o . B:150% rated current 60 seconds: 180% rated current 10 seconds;
3 | Overload Capacity
§ P:120% rated current 60 seconds; 150% rated current 10 seconds
g Start torque 0.5Hz/150%/ (SVC) 1.5Hz/150%(V/F)
»
E Speed control range 1:100(SVC) 1:100(V/F)
@ | Speed accuracy +0.5% (SVC) +0.5%
%‘ Carrier frequency 1.0~15.0KHz
[ ]

Dlgltal setting: 0.01Hz Analog setting: Maximum frequencyX0.1%

Torque boost

Auto Torque boost;

Manual Torque boost 0~30.0% 0~10.0%

Accel/decel Mode

Two accel/decel curve,range:0.1-3600sec

DC brake Start DC break,Stop DC break
Jog frequency range: 0.00Hz~Maximum output frequency;
Jog control Jog Acc/Dec {me:0.0~3600.0s
Multi-Speed Internal PLC operation;8-speed Control
Function
Internal PID Realize product-line automatic control system
Automatic Voltage Keep statlc output voltage automatically when
AdJustment Functlon malns voltage fluctuating.
Shared DC bus Several motors can share one DC bus.

2|)s|iejoeieya jndynosinduj

Input terminal

Elght digital Input terminals and one

Six digital input terminals . )
. of them can input high speed pulse.
Two analog input terminals, )
Two analog Input terminals,
one can be Inputted voltage and the
one can be Inputted voltage and the
other can be Inputted voltage or current.

other can be Inputted voltage or current.

Output terminal

One dlgital output terminal(Two for 7.5kw below)
Two relay output terminal(One for 7.5kw below)
One analog output terminal
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Serles DZB300 DZB200
Item Specification
LCD Displa pre-set frequency;operate frequency;output current;motor speed;input voltage;
.—? play output voltage;input/output terminals'status;fault information,etc
':.l LED Status indicatlon Operation/Stop,FWD/REV,Function indicatlon,etc
. Exteral meter display Output frequency,Output current (0~10VDC)
input/output phase failure protection, Over current
Protectlon function protection;Over voltage protection;Under voltage
protection; Over heat protection; overload protection,etc
Indoor In which there Is no direct sunlight, dust,
m Applicable Situation erosive gas,combustible gas, oil smoke, water vapor,
< dripping, salt, etc.
e
5 Altitude Lower than 1,000 meters
5 Ambient temperature -10C~+40C

Humidity

20%~90%RH, without condensation
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1.2 AC220VSeries Rating:

Voltage classiflcation AC220V

0005/0007|0015|0022/0037/0005/0007|0015/0022/0037/0055/0075(0110/0150)

o | motor rating(KW) 05/|0.75/15 22 |3.7 0507515 |22 |3.7 55|75 11| 15
‘2 Inverter output(KVA) 07 10|20 /30|50 /07|10/20/3.0|50 75| 10| 15 | 20
g Output current(A) 2540 70|10 | 17 |25 |40 |70 | 10| 17 | 25 | 34 | 50 | 68
g- Output voltage(V} Adjustable from 0 to input voltage

5 Intput current(A) 4.0 ‘ 5.2 ‘ 10 ‘ 15 ‘ 25 | 3.0 ‘ 5.0 ‘ 77 ‘ 11 ‘ 18 ‘ 26 ‘ 35 ‘ 51 ‘ 69
E Input voltage/frequency Single220V,50/60Hz 3 phase 220V,50/60Hz

g Operatlonal range (V) +15%

a Operatlonal range (Hz) 47~63Hz
AC380VSeries Rating:

Volt

age classification AC380V

0007/0015|0022/0037|0055|0075|01 10‘0150 0185|0220/0300(0370|0450 0550

motor rating(KW)

075/ 15|22|37|55|75 11|15 (185 22 30 | 37 | 45 | 55

[}
'2 Inverter output(KVA) 10/20(30 50|75|10 15|20 | 25|30 | 40 | 50 | 60 | 75
i Output current(A) 2537|5085 13 |18 | 24 | 30 |39 | 46 | 58 | 75 | 90 | 110
g Output voltage(V) Ad|ustable from 0 to Input voltage

Intput current(A) 3.2‘ 4.8‘ 6.5‘ 11 ‘ 16‘ 23‘ 31 ‘ 39‘ 50‘ 58 ‘ 75 ‘ 97 |11o|14o

Input voltage/frequency

3 phase 380V, 50/60Hz

Operational range (V)

+15%

Operational range (Hz)

47~63Hz

age classification AC380V

0750,0930/1100,1320/1600(1870/2000/2200/2500/2800/3150/4000/5000 6300

Bupeyinding | § | Bunedindiw)

motor rating(KW)

75 | 93 | 110 132|160 | 187 | 200 | 220 | 250 | 280 | 315 | 400 | 500 | 630

Inverter output(KVA)

100 | 125 | 150 | 175 | 220 | 250 | 270 | 300 | 330 | 370 | 420 | 575 | 710| 890

Output current(A)

150 170|210 | 250 | 300 | 340 | 380 | 430 | 470 | 520 | 620 | 754 | 930 |1180

Output voltage(V)

AdJustable from 0 to Input voltage

Buney indyu|

Intput current(A) 180 ‘ 220 ‘ 260 ‘ 320 ‘ 350 ‘ 380 ‘ 450 ‘ 480 ‘ 520 ‘ 580 ‘ 700 ‘ 830 |1023!1 300
Input voltage/frequency 3 phase 380V, 50/60Hz

Operational range (V) +15%

Operational range (Hz) 47~63Hz

_90_




®
DZB Series Appendix B Serial Communications

Appendix B Communication Protocol

The DZB300 inverter provides RS232/RS485 communication ports, and adopts the standard ModBus
communication protocol for master/slave communications. The user can use PC/PLC or control upper
computer to implement centralized control (setting inverter control command, operating frequeney,
modification of related functional code parameters,working status of inverter, and fault message
monitoring), to meet special application requirement.

1. Protocol Content

The Modbus serial communication protocol defines frame content and use format of asynchronous
transmission in serial communications. Including: polling and broadcast frame of the master, and reply
frame format of the slave. The frame content of the master includes: address (broadcast address) of the
slave, execution command, data, error check,and so on. The response of the slave also adopts the same
structure. Its content includes:action confirmation, return data, error check, and so on. If an error occurs
when the slave is receiving a frame or the slave cannot complete the action required by the master, the
slave will organize a fault frame and send it to the master as a response message.

2. Application Mode

The DZB300 series inverters access to the "single-master multi-slave” control network with
RS232/RS485 bus.
3.Bus Structure

(1)Interface mode

RS232/RS485 hardware interface

(2)Transmission mode

Asynchronous serial and half-duplex transmission mode. At the same moment, only one of the master
and slave sends data, while the other receives data. Data is sent frame by frame in form of packets during

asynchronous serial communications.

(3)System topology: "single master multi-slave". The addresses of the slaves range from 1 through 247.

‘Where "0" is the broadcast communication address. The address of each slave over the network is a unique
one. This is the basis for ensuring ModBus serial communications.
4. Protocol Description

The communication protocol for DZB300 inverters is a asynchronous serial master/slave ModBus
communication protocol. Only one device (the master) can establish a protocol (called "query/command”)

over the entire network. Other devices (the slave) ean only provide data to make response to the "query/

command” of the master or take the corresponding actions according to the "query/command” of the master.

The master here refers to a PC, industrial control device or programmable logic controller (PLC), and the
slave refers to DZB300 inverters or other control devices running the same communication protoeol. The
master can conduct independent communications with a single slave or can advertise broadcast messages
to all slaves. For the "query/eommand” of the master who makes independent aceess, the slave should
return a message (called response); for the broadcast messages advertised by the master, the slave does
not need to make a response to the master.
5. Communication Frame Structure

There are two kinds of communication data format: onc is RTU (Remote Terminal Unitymode, the other

i8 ASCII(American Standard Code for Information International Interchange).
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In the RTU mode, format for each byte is as follows:
Coding system: Eight-bit binary notation, hexadecimal 0-9, A~F, and each 8-bit frame field includes two
hexadecimal characters.

In the ASCIT mode, format for each byte is as follows:

Coding system: hexadecimal notation,

Character ol v el el w] s e v e @
ASCIICODE | 0x30 0x31 | 0x32|0x33 | 0x34|0x35|0x36 0x37|0x38|0x39
Character ‘A’ ‘B’ ‘c ‘D’ ‘E’ ‘F’
ASCIICODE | 0x41 | 0x42 0x43 | 0x44 | 0x45 | 0x46

Every byte includes start bits, seven or eight data bits, parity check bits and stop bits.
The description of byte fram is as follow:

11 bit byte frame:

Odd parity
check bit
i s P . i . ) 3 Even parity Stop
START |Bit1|Bit2|Bit3 Bit4 |Bit5|Bit6 Bit7|Bit8 check bit bit
No parity
check bit

10 bit byte frame:

0Odd parity check bit
START |Bit1|Bit2 |Bit3 | Bit4 |[Bit5|Bit6 Bit7 | Even parity check bit
No parity check bit

Stop
bit

In RTU modc, ncw frames always hecome silent at a transmission time of at lcast 3.5 bytes, as the start.

Over a network using baud rate to calculate the transmission rate, the transmission time of 3.5 bytes can be
controlled easily. The subsequently transmitted data fields are in turn: slave address, operation command
code, data, CRC check word, the transmission bytes of each field are 0 through 9 and A through F in
hexadecimal notation.The network device monitors the activitics of the ecommunication bus all the time,
even during the silent interval. Once receiving the first field (address message), each network device will
confirm the byte. After the completion of the transmission of the last byte, another transmission time
interval similar to that of 3.5 bytes is used to indicate the end of the frame. A fter that, the transmission

anew frame starts.

4—RTU mode Data Format—————p

START,silentata 1 operation CRC END,silent ata
transmission time ;;Ive command data check transmission time
of at least 3.5 bytes acdress code word of at least 3.5 bytes

_92_



®
DZB Series Appendix B Serial Communications

The information of a frame should be transmitted in consecutive data streams. If there is an interval
over 1.5 bytes before the completion of the transmission of the entire frame, the receiving device will
clear the incomplete information, and mistake that the last byte is the address field part of the new frame.

Likewise, if the interval between the start of a new frame and the previous frame is less than 3.5 bytes,
the receiving device will regard it as the subsequent part of the previous frame. Due to frame disorder,
the final CRC value is incorrect, which will lead to communication failure.

Standard Structure of RTU Frame:

®
DZB Series Appendix B Serial Communications

Frame header (START) T1-T2-T3-T4 (transmission time of 3.5 bytes)
Communication addrcss:
Slave address field (ADDR) | 5547 (decimal) ("0" stands for the broadcast address)
Function field 03H: Read slave parameters;
(CMD) 06H: Writc slavc paramctcrs
Data field Data of 2*N bytes: this part is the main content of
DATA (N-1
:( ) communications, and is also the data exchange core in
DATA(0) communications.
CRC CHK lower bit
Detection value: CRC value (16BIT).
CRC CHK higher bit
Frame tail END T1-T2-T3-T4 (transmission time of 3.5 bytes)

In ASCII mode, frame header is ":" ("0x3A"),frame tail is "CRLF"("0x0D""0x0A").Except frame
hcader and frame tail, all other bytes are transmitted by ASCII coding system. It will transmit high 4 bits
first, then transmit low 4 bits. The data length is 8 bit. Capital ASCII is used to demonstrate 'A'~'F’ and use

LRC check, cover the information from slave address to data.

¢—— ASCII mode Data Frame —————P,

START| | slave =~ OPeration | | it END
"0x3A"| | address cm;"(;:n aa w:rd "0x0D""0x0A"
_9 3 —

ASCII frame standard structure

START Y7 (0x38)
Address Hi Communication address:
2 ASCII combine 8-bit address
Address Lo
Function Hi Function code:

. 2 ASCII combine 8-bit address
Function Lo

nx8-bit 2n ASCI1I combine data content
n<=16,maximum 32 ASCII

DATA (0) Data content:

DATA (N-1)

LRC CHK Hi LRC check:
2 ASCII combine 8-bit check code
LRCCHK Lo
END Hi End:
— END Hi=CR(0x0D),END Lo=LF(0x0A)

6. Command Codes and Communication Data
6.1 Command Code: 03H (0000 0011), read N words (can ready a maximum of consecutive five words)
For example: for an inverter with the slave address of 01H, the start address of memory is 0004, ready

consecutive two words, the structure of the frame is as follows:

RTU mode:
RTU Command Message of the Master
START T1-T2-T3-T4 (transmission timc of 3.5 bytcs)
ADDR O01H
CMD 03H
Higher bits of start address 00H
Lower bits of start address 04H
Higher bits of data number 00H
Lower bits of data number 02H
CRC CHK lower bit 85H
CRC CHK higher bit CAH
END T1-T2-T3-T4 (transmission time of 3.5 bytes)
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RTU Response Message of the Slave

START T1-T2-T3-T4 (transmission time of 3.5 bytes)
ADDR 01H
CMD 03H
Byte number 04H
Higher bits of data address 0004H 00H
Lower bits of data address 0004H 00H
Higher bits of data address 0005H 00H
Lower bits of data address 0005H 00H
CRC CHK lower bit FAH
CRC CHK higher bit 33H

END T1-T2-T3-T4 (transmission time of 3.5 bytes)

ASCII Command Message of the Master

START “
‘0’
ADDR
11’
10’
CMD
13’
10’
Higher bits of start address ‘
0’
10’
Lower bits of start address
14’
10’
Higher bits of data number
10’
10’
Lower bits of data number
12’
LRC CHK Hi ‘F’
LRC CHK Lo ‘6’
END Lo CR
END Hi LF
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ASCII Response Message of the Slave

START ‘%’
‘0'
ADDR
‘1'
‘0'
CMD
‘3'
‘0'
Byte number
4
10'
Higher bits of data address 0004H
:0'
10'
Lower bits of data address 0004H ,
‘0
10'
Higher bits of data address 0005H
:0'
10'
Higher bits of data address 0005H
:0'
LRC CHK Hi ‘46’
LRCCHK Lo ‘8’
END Lo CR
END Hi LF

6.2 Command code: 06H (0000 0110), read one word
For example, read 5000 (1388H) into the address 0008H of the inverter with the slave address of 02H,

the structure of the frame is as follows:

RTU Command Message of the Master

START T1-T2-T3-T4 (transmission time of 3.5 bytes)
ADDR 02H
CMD 06H
Write higher bits of the data address 00H
Write lower bits of the data address 07H
Higher bits of data content 13H
Lower bits of data content 88H
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CRC CHK lower bit 35H
CRC CHK higher bit 6EH
END T1-T2-T3-T4 (transmission time of 3.5 bytes)

RTU Response Mcssagc of the Slave

START T1-T2-T3-T4 (transmission time of 3.5 bytes)
ADDR 02H
CMD 06H
Write higher bits of the data address 00H
Write lower bits of the data address 07H
Higher bits of data content 13H
Lower bits of data content 88H
CRC CHK lower bit 35H
CRC CHK higher bit 6EH

END T1-T2-T3-T4 (transmission time of 3.5 bytes)

ASCIl Command Message of the Master

START “©r
‘0 ’
ADDR
12 ’
10 ’
CMD
‘6 ’
10 ’
Write higher bits of the data address
‘0 ’
(0 ’
Write lowcr bits of the data address
{7!
‘ 1 ’
Higher bits of data content
‘ 3 ’
‘ 8 ’
Lower bits of data content
« 8 s
LRC CHK Hi ‘5’
LRC CHK Lo ‘6’
END Lo CR
END Hi LF
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ASCII Response Message of the Slave

START €
{0 ’

ADDR
{2 ’
{0 ’

CMD
{6 ’
{0 ’
Write higher bits of the data address
{0 ’
{0 ’
Write lower bits of the data address
< 7!
[4 1 ’
Higher bits of data content
[4 3 ’
{8 ’
Lower bits of data content

{8 ’
LRC CHK Hi ‘5’
LRCCHK Lo ‘6’
END Lo CR
END Hi LF

6.3 Communication frame error check

Frame crror check includes two parts: byte bit check (odd/cven parity check) and cntirc framc data
check (CRC check).
6.3.1Byte bit check: The user can selcct different bit check modes according to the actual needs.
Alternatively, the user can select "no parity”. This will affect the check bit setting of each byte.

Even check: Insert a even check bit before data transmission to demonstrate the number of 1" in data
content is odd or even. If the number is even, check bit is set "0",otherwise the check bit is set "1", so the
parity remain unchanged.

0Odd check: Insert a odd check bit before data transmission to demonstrate the number of "1" in data
content is odd or even. 1f the number is odd, check bit is set "0",otherwise the check bit is set "1", so the
parity rcmain unchanged.

For example, 1f we want to transmit "11001110", the number of "1" is 5, check bit is "1"when use even
check; check bit is "0" when use odd check. The rcceiver need to do the parity checking. If the parity of

received data is not the same as the preset value,the communication has some errors.
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6.3.2 Cyclical Redundancy Check (CRC):

The RTU frame format is used. The frame includes frame error detection field calculated on the basis of
CRC. The CRC field detects the content of the entire frame.The CRC field has two bytes, including 16 bits
of binary values. It is added to the frame after calculation of the transmission device. The receiving
device recalculates

the CRC of the frame, and compares it with the value in the received CRC field. If the two CRC values
are not the same, it indicates a transmission error.CRC is first stored in 0xFFFF, and then a process is called
to process over six consecutive bytes in the frame and the value in the current register. Only the 8-bit data
in each character is valid for CRC. The start bit, stop bit and parity check bit are invalid.

During CRC gencration, cach 8-bit character indepcndently conducts (XOR) with the contcnt of the
register, the result moves to the least significant bit (LSB) direction,and the most significant bit (MSB)is
filled in with 0. LSB is extracted for detection. If LSB is 1, the register independently conducts (XOR)
with the preset value; if LSB is 0,the operation will not be conducted.The entire process will be repeated
eight times. After the completion of the last bit (the eight bit), the next 8-bit byte will independently
conduct (XOR) with the current value of the register. The final value in the register is the CRC value after
the execution of all bytes in the frame.

The calculation method of CRC is the CRC principle in international standard. When editing CRC
algorithm, the user can refer to the CRC algorithm in related standard, to write a CRC calculation program
that really mects requircment.

A simple funetion for CRC calculation is provided for reference (programmed in C language):
unsigned int crc_cal_value(unsigned char *data_value,unsigned char data_length)

{
intT;
unsigned int crc_value=0xftff;
while(data_length--)
{
crc_valuer=*data_value++;
for(i=0;i<8;i++)
{
if(crc_valuc&0x0001)crc_valuc=(crc_value>>1)"0xa001;

else crc_value=crc_value>>1;

}

}

return(crc_value);
}

In ladder logic, CKSM calculates the CRC value according to the frame content in tale loop-up method.
This mcthod fcatures simplc program, fast operation specd, but wider ROM spacc of program. Pleasc usc
this method prudently in occasions with certain program space requirement.

6.3.3 ASCII Modc Chesk(LRC Check)

LRC Check Code is grouped of the value from Address to Data Content,lookup 6.2 check code of
communication message above:
0x02+0x06-+0x00+0x08+0x13+0x88=0xAB, #} J5 B2 #h F3=0x55.
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6.4 Definition of Communication Data Address
This part is the definition of the communication data address, used to control inverter operation, and

obtain inverter status information and settings of related functional parameters of the inverter.

6.4.1Functional code parameter expression rule

To use a functional code serial number as a parameter to correspond to the register address, conversion
in hexadecimal notation is needed. For example, the serial number of P5.05 is 82, the address of the
functional address in hexadecimal notation is 0052H.

Ranges of higher/lower bytes are respectively: higher-bit bytes: 00~11; lower-bit bytes: 00~FF.

Note: F8 group: default settings, do not read or change the parameters in the group. Some parameters
should not be changed during operation of the inverter. Some parameters should not be changed no matter
in which state the inverter is. To change functional code parameters, pay attention to the sctting range,
unit and related description of the parameters.

In addition, frequency storage of EEPROM may reduce the service life of the EEPROM. For users,
some functional codes do not need storage in communication mode. Change the value in RAM to meet
the uscr requirement. To implemcnt this function, change the most significant bit of the corresponding
functional code address from 0 to 1. For example, functional code P0.12 is not stored in EEPROM
Modify the value in RAM only, and set the address to 800CH. This address can only be used in writing
RAM, cannot be used for reading. It will be an invalid address if it i3 used for reading.

6.4.2 Addrcss of other functions:

, il Address : RW
Function Description Definition Data Meaning T
0001H: Forward running
0002H: Reverse running
0003H: Forward jogging
0004H: Forward jogging
Commounication 1000H W/R
control 0005H: Stop

command
0006H: Free stop (emergency stop)

0007H: Fault reset

0008H: Jogging stop

0001H: Forward running

0002H: Rcverse running
Inverter statc 1001H R
0003H: Inverter standby

0004H: Fault
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. L Address . R/W . o Address . R/W
Function Description Definition Data Meaning Feature Function Description Defnition Data Meaning Feature
Communication setting range (-10000~10000) 0000H: Not fault
Note: the communication setting is the
percentage of the relative value (-100.00%~ 0001H: Password error
100.00%), which can conduct communication
Communication wiring QPm,ﬁon. [f;; is sfht as frequency - 0002H: Command code error
. 2000H source, 1t corresponds to the percentage of the W/R
setting address maximum frequency (P0.04); If it is set or fed 0003H: CRC error
back as PID, it corresponds to the percentage ModB 3
of PID. Where, PID setting value and PID co(r)nmllll;ication 5001H 0004K: Dlegslacdress R
feedback value go through PID calculation in fault address 0005H: Illegal data

form of percentage.

0006H: Parameter change invalid

3000H Setting frequency R
- 0007H: System locked
3001H Running frequency R
0008H: Inverter busy
3002H Output current R
(EEPROM is storing)
3003H Output voltage R
3004H Running speed R 6.5 Exception response:
The AC motor drive is expccted to return a normal responsc after receiving command messages from
3005H Output power R
the master device.
3006K. Output foraue R In the exception response, the most significant bit of the original command code is set to "06",the data
3007H | DC bus voltage R adress is 0x5001, and an exception code which explains the condition that caused the exception is returned.
3008H PID setpoint R For example:
Run/stop
parameter 3009H PID feedback R RTU Fault Response Message of the Slave
address
300AH Input terminal status R — -
P START T1-T2-T3-T4 (transmission time of 3.5 bytes)
300BH Qutput terminal status R
ADDR O0lH
300CH | Vivalue R
CMD 06H
Clval
e value R higher bits of the fault response S0H
300EH Current segment of multi-speed control R
lower bits of the fault response 01H
300FH Reserved R
higher bits of the fault code 00H
3010H Reserved R
lower bits of the fault code 05H
3011H Reserved R .
CRC CHK lower bits 09H
3012H Reserved R
CRC CHK higher bits 09H
Fault message codes should be consistent L. ..
with fault ty%cs in the functional code menu. END T1-T2-T3-T4 (transmission time of 3.5 bytes)
Inverter fault 5000H The difference is that here hexadecimal R
address data is returned to the upper computer,

instead of fault characters.
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ASCIIFault Response Message of the Slave Appendix C: Dimensions

START 7
‘0’ Type 1:Plastic Frame Type 3:Steel Frame (Standing)
ADDR
‘ 1 2
D
‘0’ A D
CMD
‘6’ A
i
&5’ .
higher bits of the fault response W .
o &)
v &)
lower bits of the fault response
‘1 )
. | A :
higher bits of the fault code o Aperture d . .
=
‘0’
lower bits of the fault code
‘5’
LRC CHK Hi ‘A .
! A Type 2:Steel Frame (Hanging)
LR kLo [T e
oL . : S (o) || H
END Hi r I
R o B=
- e Y e |
[
[ —}
Fault code meaning: J 22
o ==
. e
Fault code Data Meaning =33
al = ==
1 Password error o ==
2 Command code error ]
o
3 CRC error
4 Illegal address D
W
5 Illegal data
6 Parameter change invalid
7 System locked
8 Inverter busy (EEPROM is storing)
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AppendixD: Accessories List
Dimension form:
e Applicable Dimensions (mm) 1.All Braking Resist & Braki . in AC Dri
Model AC Drives Model MotordW) A B n ' w b g Type raking Resistors raking Units Use in AC Drives
DZB300B0007L2A 0.75 : . . Braking Resistors
Applicable Motor Braking Unit Model No. of Units Used Braking
S DZB300B0015L2A 1.5 125|158]1701 113/ 142| 5 Model Resistors Values Torque
DZB300B0007L4A 0.75 Voltagel Kw (HP) 70BR |Number| oo nmended | Redistors Model | Number 10%ED
DZB300B0015L4A 1.5 0.5(0.7) 80W 200Q 80W 120Q 1
2 B} 1.5(2.0) 150W 100Q 150W 100Q 1 100%
DZB300B0037L2A 3.7 a Series 2.2(3.0) 200W 800 200W 680 1
FL37 | DZB300B0022L4A 2.2 154238250/ 142|155/ 5 | 3 3.7(5.0) 300W 50Q 300W 50Q 1
g 7(5.
DZB300B0037L4A 3.7 ® 0.75(1.0) 80W 400Q 80W 400Q 1
DZB300B0055L4A 5.5 1.5(2.0) 120W 330Q 180W 300Q 1
DZB00BIOTSLA | 7.5 3760 200w 1300 | 400w 1200 | 7
FL75 | DZB300B0110L4A 11 205/300/322 /190|193 | 6.5 5.5(7.5) 400W 1000 B00W 1000 1
DZB300B0150L4A 16 7.5(10) 550W 75Q 800W 75Q 1
DzZB300B0185L4B 18.5 11(15) 1000W 50Q 1000W 500 1

FLO30 | DZB300B0220L4B 22 285|457 |475/195|240| 9 15(20) 1500W 400 1500W 400 1
DZB300B0300L4B 30 18.5(25) 4030 1 2500W 35Q 2500W 35Q 1
DZB300B0370L4B 37 400V 22(30) 4030 1 3000W 27.2Q | 1200W 6.8Q 4

FLO45 315620 645 230(310 11 Series 30(40) 4045 1 5000W 17.5Q | 2500W 35Q 2 100%
DZB300B0450L4B 45 "&’ 37(50) 4045 1 9600W 16Q 1200W 8Q 8
DZB300B0550L4B 55 = 45(60) 4045 1 9600W 13.6Q2 | 1200W 6.8Q 8

g 55(75) 4030 2 6000W 20Q 1500W 5Q 4
2 2 13 3

FLO75 | DZB300B0750L4B 75 375/725|750|290(335| 13 ’é 75(100) 4045 2 9600W 15Q 1200W 7.5Q 8
DZB300B0930L4B 93 g 93(125) | 4045 | 2 | 9600W 13.6Q | 1200W 6.8Q 8

e DZB300B1100L4B 110 180|860| 886|376 335] 13 E 110(150) | 4045 3 9600W 16Q 1200W 8Q 8
DZB300B1320L4B 132 132(175) | 4045 3 9600W 13.6Q | 1200W 6.8Q 8

160(220) | 4045 4 9600W 13.6Q | 1200W 6.8Q 8
DzZB300B1600L4B 160 250 220(300) | 4045 5 9600W 13.6Q | 1200W 6.8Q 8

FL187 | DZB300B1870L4B 187 610 850|880 250 345| 13 250(330) | 4045 6 9600W 13.6Q | 1200W 6.8Q 8
DzZB300B2000L4B 200 Note:

DZB300B1600L4B 160 w 1.Please only use the resistors and recommended values.

FL200 | DZB300B1870L4B 187 680 1280 440 g For instance, in 400 V series, 100 HP,AC drive has 2 braking units with each of 8 braking
DZB300B2000L4B 200 5] resistors, sotwo braking units use 16 braking resistors. (Referto the "Braking Unit Module
DZB300B2200L4B 220 E User Manual" for further detail.)

%
DZB300B2800L4B 280 E 2.Take into consideration the safety of the environment when installing the braking resistors.

FL280 800 1600 550 &

DZB300B3150L4B 315 = 3.Ifthe minimum resistance valueis to be utilized, consult local dealers for the calculation of
DZB300B4000L4B 400 the Watt figures.
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2.ThaApparatus Siza of tha Digital Hand-Hald Programming Panal 3.Standard Extension Cable:
1)Digital Hand-Held Programming Panel 1(FL28}:

FL — WX 0100 Model Length

55 ) 0100| 1.0M

0150| 1.5M

0200 2.0M

[ ] 0250| 2.5M

B (A= 5 0300| 3.0M
E] network cable
o)E coOmpany name

2)Digital Hand-Held Programming Panel 2(FL030):
Hu [t 4‘ —

120

117

75 o 2-i54

s N

1%
114
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