72000 Series Advanced

Vector Control Inverter
User's Manual



® Thank you very much for your buying Z2000 series High- performance Vector Control Inverter.
® Before use, please read this manual thoroughly to ensure proper usage. Keep this manual at an
easily accessible place so that can refer anytime as necessary.
Safety Precautions
Please read this operation manual carefully before installation, operation, maintenance or inspection

In this manual, the safety precautions were sorted to -WARNING' or "CAUTION” .

Indicates a potentially dangerous situation which, if can not avoid will result in
A WARNING death or serious injury.
Indicates a potentially dangerous situation which, if can not avoid will cause
A CAUTION minor or moderate injury and damage the device. This Symbol is also used for
warning any un-safety operation.
In some cases, even the contents of "CAUTION" still can cause serious accident.
Please follow these important precautions in any situation.
In some cases, even the contents of "CAUTION' still can cause serious accident. Please follow these
important precautions in any situation.
In some cases, even the contents of "CAUTION" still can cause serious accident. Please follow these
important precautions in any situation.
% NOTE indicate the necessary operation to ensure tha device run properly.

Warning Marks are placed on the front cover of the inverter.

Please follow these indications when using the inverter.

WARNING

May cause injury or electric shock.

® Please follow the instructions in the manual before installation or
operation.

® Disconnect all power line before opening front cover of unit.
Walt at least 10 minutes until DC Bus capacitors discharge.
Use proper grounding techniques.

Never connect AC power to output UVW terminals.
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Chapter 1 Introduction

Chapter 1 Introduction

1.1 Technology Features

ITEM

Z2000

suonouny

pJepuels

Control mode

Sensorless flux vector control (SFVC)

Voltage/Frequency (V/F) control

Maximum

frequency

Vector control: 0 - 320 Hz

V/F control: 0 - 3200Hz

Carrier frequency

1 kHz - 16 kHz

The carrier frequency can be automatically adjusted based on the load

features.
Input frequency | Digital setting: 0.01 Hz
resolution Analog setting: maximum frequency x 0.025%
G type: 0.5 Hz/150% (SFVC);
Startup torque

P type: 0.5 Hz/100%

Speed range

1:100 (SFVC)

Speed stability

accuracy

+ 0.5% (SFVC)

Overload capacity

G type: 60s for 150% of the rated current, 3s for 180% of the rated

current.
P type: 60s for 120% of the rated current, 3s for 150% of the rated

current

Torque boost

Fixed boost

Customized boost 0.1% - 30.0%
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ITEM Z2000
Straight-line VV/F curve
Multi-point V/F curve
V/F curve
N-power V/F curve (1.2-power, 1.4-power, 1.6-power,
1.8-power, square)
V/F separation | Two types: complete separation; half separation
Straight-line ramp
S-curve ramp
Ramp mode
Four groups of acceleration/deceleration time with the range of 0.0 -
6500.0s
DC braking frequency: 0.00 Hz to maximum frequency
DC braking Braking time: 0.0-100.0s
Braking action current value: 0.0% - 100.0%
JOG frequency range: 0.00 - 50.00 Hz
JOG control

JOG acceleration/deceleration time: 0.0 - 6500.0s

Onboard Multiple

preset speeds

It implements up to 16 speeds via the simple PLC function or by
input(X) terminal states

Onboard PID

It realizes process-controlled closed loop control system easily.

Auto voltage
regulation (AVR)

It can keep constant output voltage automatically when the mains

voltage changes.

Over-
voltage/Over-
current stall

control

The current and voltage are limited automatically during the running
process so as to avoid frequent tripping due to over-voltage/over-

current.

Torque limit and
torque control

It can limit the torque automatically and prevent frequent over-current

tripping during the running process.

Instantaneous stop

doesn't stop

The load feedback energy compensates the voltage reduction so that

the AC drive can continue to run for a short time.
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ITEM

Z2000

Rapid current

limit

It helps to avoid frequent over-current faults of the AC drive.

High performance

Control of asynchronous motor is implemented through the high-

performance current vector control technology.

Timing control

Time range: 0.0 - 6500.0 minutes

Communication

methods

RS485

Running

command channel

Given by the panel, control terminals,

Serial communication port, can be switched by many ways

10 kinds of frequency source, given by

Frequency source | Digital analog voltage, analog current, Pulse, serial port. can be
switched by many ways
Auxiliary 10 kinds of Frequency source, given by Digital analog voltage, analog

frequency source

current, pulse, serial port. Can be switched by many ways.

1ndino pue 1nduj

Input terminals

6 digital input terminals, one of which supports up to 100 kHz high-
speed pulse input.(optional)2 analog input terminal,one of which only

supports 0-10V voltage input and the other supports 0 - 10 V voltage

input and 4 - 20 mA current input.

Output terminal

1 digital output terminall relay output terminall analog output

terminal :that supports 0 - 20 mA current output or 0 - 10 V voltage

output

Frequency source

Digital setting, analog voltage setting, analog current setting, pulse

setting and serial communication port setting.

|sueduonesado

ayiuo uonesado

LED display

It displays the parameters.

Key locking
andfunction

selection

It can lock the keys partially or completely and define thefunction

range of some keys so as to prevent mis-function.
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ITEM Z2000

Motor short-circuit detection at power-on, output phase loss
Protection mode | protection, over-current protection, over-voltage protection, under

voltage protection, overheat protection and overload protection.

Installation Indoor, avoid direct sunlight, dust, corrosive gas, combustible gas, oil
location fog, steam, drip or salt.
Altitude Lower than 1000 m(Lower the grades when using higher then 1000m)
m Ambient -10°C ~40°C (Lower the grades if the ambient temperature is
<
3 temperature between 40°C and 50°C)
>
3
3 Humidity Less than 95%RH, without condensing
Vibration Less than 5.9 m/s2 (0.6 g)
Storage
-20°C~60°C
temperature

1.2 Description of Name Plate

e 2
MODEL: Z2400-3R7G/5R5P-C
INPUT: 3PH 380V 50Hz/60Hz
OUTPUT: 3PH 380V 9.0/13.0
FREQ RANGE: 0.1-320Hz 3.7/5.5kW

LI TANADRIMER - € €

! 3
(14011311111 )

MODE: Z -2 -400 -3R7G/5R5P - o

L specific symbol

(Blank for normal product)
3R7: 3.7TKW

G: Constant torque

P: Variable torque

200: 1PH AC220V

400: 3PH AC380V

600: 3PH AC660V

2: 22000 series inverter
8: Z8000 series inverter
Z: Trade Mark
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1.3 Selection Guide

1.3PH AC380V £ 15%/1PH AC220V +15%

Rated Output

Rated Input current

Rated Output Current

Motor Power

Model
Power (KW) (A) (A) (kW)
1PH/3PH AC220V _15%~15%
Z2200-0R4G 0.4 5.4 2.5 0.4
Z2200-0R75G 0.75 7.2 0.75
Z2200-1R5G 15 10 15
Z2200-2R2G 2.2 16 11 2.2
Z2200-3R7G 3.7 17 16.5 3.7
3PH AC380V +15%
Z2400-0R4G 0.4 3.4 12 0.4
Z2400-0R75G 0.75 3.8 2.5 0.75
Z2400-1R5G 15 5 3.7 15
Z2400-2R2G 2.2 5.8 5 2.2
Z2400-3R7G/5R5P 3.7/5.5 10/15 9/13 37/5.5
Z2400-5R5G 55 15 13 55
Z2400-7R5G/11P 7.5/11 20/26 17/25 7.5/11
Z2400-11G/15P 11/15 26/35 25/32 11/15
Z2400-15G/18.5P 15/18.5 35/38 32/37 15/18.5
Z2400-18.5G/22P 18.5/22 38/46 37145 18.5/22
Z2400-22G/30P 22/30 46/62 45/60 22/30
Z2400-30G/37P 30/37 62/76 60/75 30/37
Z2400-37G-45P 37/45 76/90 75/90 37/45
Z2400-45G/55P 45/55 92/113 90/110 45/55
Z2400-55G 55 113 110 55
Z2400-75G/90P 75/90 157/180 150/176 75/90
Z2400-90G/110P 90/110 180/214 176/210 90/110
Z2400-110G/132P 110/132 214/256 210/253 110/132
Z2400-132G/160P 132/160 256/307 253/300 132/160
Z2400-160G/185P 160/185 307/355 300/340 160/185
Z2400-185G/200P 185/200 355/385 340/380 185/200
Z2400-200G/220P 200/220 385/430 380/420 200/220
Z2400-220G/250P 220/250 430/468 420/470 220/250
Z2400-250G/280P 250/280 468/525 470/520 250/280
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Z2000-280G/315P 280/315 525/610 520/600 280/315
Z2000-315G/350P 315/350 610/665 600/640 315/350
Z2000-350G/400P 350/400 665/700 640/690 350/400
Z2000-400G/450P 400/450 700/800 690/790 400/450
Z2000-450G/500P 450/500 800/865 790/860 450/500
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Chapter 2 Installation and wiring

2.1 Environment and installation requirements

Inverter's installation environment on the service life of inverter, and has direct influence on the normal
function, Inverter can't satisfy the specification of environment, protection or fault could lead to the
Inverter.

Z2000 series inverter of wall hung inverter, please use the vertical installation so that the air convection
and the heat dissipation effect can be better.

Inverter's installation environment, please make sure must comply with

(01)- 10°C to + 40°C ambient temperature

(02) Environment humidity 0 ~ 95% and no condensation

(03) Avoid direct sunlight

(04) Environment does not contain corrosive gas and liquid

(05) Environment without dust, floating fiber, cotton and metal particles

(06) Away from the radioactive material and fuel

(07) Away from electromagnetic interference source (such as electric welding machine, big power
machine)

(08) Installed planar solid, no vibration, if it cannot avoid vibration, please add antivibration pads to
reduce the vibration

(09) Please install the inverter in the well ventilated place, easy to check and maintain, and install on
the solid non-combustible material, away from the heating element (such as braking resistance, etc.)
(10) Inverter installation please reserve enough space, especially many inverters' installation, please
pay attention to the placement of the frequency Inverter, and configure cooling fans, make the

environment temperature lower than 45°C.

(11) Inverter can output the rated power when installed with altitude of lower than 1000m. It will be
derated when the altitude is higher than 12000m.

(2)single inverter installation
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(2)Multiple inverters installed in one control cabinet.

Please pay attention:

(Dwhen encasing the multiple inverters, install them in paralled as a cooling measure.

=

@If multiple inverters are installed in one control cabinet,please leave enough clearances and take

cooling measure.

Favorable placing

1

it

/

/

Incorrect installation position of the fan

=

Unfavorable placing

A
==

N

A

A
7

1

},--._,. ?_,_J

Correct installation position of the fan

the inverter's outside shape and the installation dimensions

(1)0.4-22kW
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< = ==
L - | " : F:.‘
e S S ATATAT 0 — ¥
B - D -
(2)30-160kW
H w
- A‘ - =
e ,l'|'+ Kl i
H =
(3)185~450kW
W A
L —1 | @l T
[
o ] .
T T @
E2
i
4 L] M
Outline dimension(mm) Installation size(mm)
Model
w H H1 D A B dd
Z2200-0R4G
Z2200-0R75G 72 142 - 152 62.7 132.7 5
Z2200-1R5G
Z2200-2R2G
100 183 - 143 90 173 5
Z2200-3R7G
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Z2200-5R5G
130 260 - 184 120 250 5
Z2200-7R5G
Z2400-0R4G
Z2400-0R75G
72 142 - 152 62.7 132.7 5
Z2400-1R5G
Z2400-2R2G
Z2400-3R7G/5R5P
100 183 - 143 90 173 5
Z2400-5R5G
Z2400-7R5G/11P
130 260 - 184 120 250 5
Z2400-11G/15P
Z2400-15G/18.5P
Z2400-18.5G/22P 195 280 - 179 182.5 266 7
Z2400-22G/30P
Z2400-30G/37P
245 390 425 193 180 410 7
Z2400-37G/45P
Z2400-45G/55P
300 500 540 252 200 522 9
Z2400-55G
Z2400-75G/90P 338 646 576 256.5 270 560 9
Z2400-90G/110P
338 550 580 300 270 564 9
Z2400-110G/132P
Z2400-132G/160P
400 675 715 310 320 695 11
Z2400-160G/185P
Z2400-132G/160PZ
400 871.5 915 310 320 895 11
Z2400-160G/185PZ
Z2400-185G/200P Al: 220 A2: 150
Z2400-200G/220P 300 1035 1080 500 E1:220 E2:450
Z2400-220G/250P B: 1035 2d:13
Al: 220 A2:185
Z2400-250G/280P 330 1179.5 1230 544.5 E1:240 E2:455
B: 1175 2d:13
Z2400-280G/315P Al:225
325 - 1130 541.5 1075 14
Z2400-315G/350P A2:185
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A1:240

Z2400-350G/400P

Z2400-400G/450P 335 - 1355 541.5 A2:200 1280 14

Z2400-450G/500P

2.2 The opening size of the keyboard

(1)0.4-22kW 68.5mm*39mm
(2)30kW or above 70mm*119mm

2.3 The Inverter Wiring

The inverter wiring of the main part and the control part

2.3.1The inverter wiring of the main part

o
W

Fower sup

Circuit breaker

o
=
by
o)

(5

Contactor

AC reactor

-

-

|}
i

Input EMC filter

S

ﬁ ‘[

Output EMC filter

=
%,E\Q’—‘Mt

Ground 1
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2.3.2 the descriptions of peripheral devices

(1)AC power supply

Use with in the permissible power supply specifications of the inverter.

(2)Moulded case circuit breaker:(MCCB)

When the power supply voltage is low or the input terminal short circuit occurs, the breaker can provide
protection, during inspection, maintenance or the inverter is not running, you can cut off this breaker
to separate this inverter from the power supply.

(3)Magnetic contractor(MC)

The contractor can turn on and turn off the power of the inverter to ensure safety.

(4)AC current reactor

a suppress high harmonic to protect the inverter to ensure safety.

(5)Brake resistor

When the motor is braking, the resistor can avoid DC bus high voltage of the inverter ,and improve

the braking ability of the internal brake unit.
2.3.3 Precautions main circuit wiring

(1)circuit wiring ,refer to requirements of electrical codes.

(2)application of supply power to output terminals(U,V,W)of the invert will damage it, so never
perform such wiring.

(3)Power supply's wiring ,please use isolated wire and wire pipe if possible. and make isolated wire
and wire pipe link to the earth.

(4)The inverter and welding device, high-power motor, high-power load can't use a earth cable.
(5)The ground terminal E, ground impedance is lower than 100 Q

(6)Use the shortest earth cable possible.

(7)Many inverters are earthed, pay attention not to cause ground loops.

(8)the power cables and the control cables must be separated in the main circuit, keep the power cables
more than 10 cm away from the parallelled control cables, when the power cables and the control
cables are crossed, make them vertical. Don't make the power cables and the control cables together,
or the interference will cause.

(9)Under normal circumstances, the distance between the inverters and the motors is less than 30m,the
current produced by the parasitic capacitance may cause over-current protection, mis-action, inverter's
fault and equipment operating faults . The maximum distance is 100m,when the distance is long, please
select the output side filter, and reduce the carrier frequency.

1
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(10)Don’t install an absorbing capacitor or other capacitance- resistance absorbing devices.
(11)Ensure the terminals are all locked tightly, the cables are connected well with the terminals, present
the looseness due to an action of shaking, cause sparks and the short circuit

To minimize the interference, it is recommended that the contactor and relay should be connected to
the surge absorber.

® Noise filter installed at the input side of inverter;

® Install noise isolation for other equipment by means of isolation transformer or power filter.

2.3.4 Device recommended specifications

Motor Main Circuit Breaker Input Side
Model Output Cable Type Selection Magnetic
(kW) (mm2) (A) contractor (A)
1PH 220V 50/60Hz
Z2200-0R4G 0.4 0.75 10 9
Z2200-0R75G 0.75 0.75 16 12
Z2200-1R5G 1.5 1.5 25 18
Z22200-2R2G 2.2 2.5 32 25
Z2200-3R7G 3.7 2.5 40 32
Z2200-5R5G 5.5 4 40 32
Z2200-7R5G 7.5 6 50 38
3PH 380V 50/60HZ

Z2400-0R4G 0.4 0.75 6 9
Z2400-0R75G 0.75 0.75 6 9
Z2400-1R5G 15 0.75 10 9
Z2400-2R2G 2.2 0.75 10 9
Z2400-3R7G/5R5P 3.7/5.5 1.5 16 12
Z2400-5R5G 5.5 2.5 20 18
Z2400-7R5G/11P 7.5/11 4 32 25
Z2400-11G/15P 11/15 4 40 32
Z2400-15G/18.5P 15/18.5 6 50 38
Z2400-18.5G/22P 18.5/22 10 80 65
Z2400-22G/30P 22/30 10 80 65
Z2400-30G/37P 30/37 16 100 65
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Z2400-37G/45P 37/45 25 100 80

Z2400-45G/55P 45/55 35 160 95
Z2400-55G/ 55 50 160 115
Z2400-75G/90P 75/90 70 250 150
Z2400-90G/110P 90/110 95 250 170
Z2400-110G/132P 110/132 120 400 205
Z2400-132G/160P 132/160 150 400 245
Z2400-160G/185P 160/185 185 400 300
Z2400-185G/200P 185/200 185 500 410
Z2400-200G/220P 200/220 185 500 410
Z2400-220G/250P 220/250 240 630 410
Z2400-250G/280P 250/280 240 630 475
Z2400-280G/315P 280/315 150*2 700 620
Z2400-315G/350P 315/350 185*2 800 620
Z2400-350G/400P 350/400 185*2 800 620
Z2400-400G/450P 400/450 240*2 1000 800
Z2400-450G/500P 450/500 240*2 1000 800

*The above data are for reference only.
2.3.5 Main circuit terminals and description

1.Main circuit terminal arrangement Z2000 series inverter is as follows:
Type a‘3ph380v0 2-2.2kW&1 ph220v0 4-1.5kW

Th: Sh: Riu @ Uk Vie Wi PR

Type b: 3ph380v3 7-5.5kW&1 ph220v2 2-3.7TkW

]

Riu Shz Umn  Vin Wit +im B2

Type C: 3ph380v7 5-11kW&1 ph 220v 5.5--7.5kW

R/t Siz Ths Umn Vim  Win +im B2 —

Type d:3ph 380v15--22kW

DD D D DD DD

+in1 B2 - @ R She Tha U Vin W
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Type e:3ph 380v 30-37kW

ElEIEEICIHEECCI G

+/mi B2 - @ R/

Type f:3ph 380v 45-75kW

Umn Vi Wi

DD [D]|D[D]
R S T D -

Type g:3ph 380v 90-110kW

[@l@[6]

MOTOR

BEEEEEEEE

POWER
S0

Type h:3ph 380v 132-160kW

D[P DD D]
R S T & B2

POWER

EIEEEEE

MOTOR

2.Description of main circuit terminals

MOTOR

Terminal Name Description

R/L1. S/L2. T/L3 |Connect to the commercial power supply.

U/T1. U/T2. U/T3 [Inverter output terminals, connect a three-phase motor.

+/B1. - Positive and negative DC inverter, brake unit can be connected.
+/B1. B2 Connect brake resistor.
+. PR
=) Earth (ground)

Note: For single-phase power input:

from 0.75KW-1.5kW corresponds to R/L1, S/L2 terminals;
from 2.2KW-3.7kW corresponds to S/L2, T/L3 terminals

3.Wiring Example
+/B1 B2 - @ R She Iits U Vi Win
D DD D D|B[D D D D
=, =

Braking resistor -

4.The basic wiring diagram
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Braking resistor (optional)

S
P &
et =
g b —{ +/ B2 !
Power supply PRILI . E E
o —®T/L3 Motor
@E ®—
—RA ¢ Relay output terminals
RB | 250VAC/30VDC/3A
Z Forward/Sto - RC
= 420—0—"—*—' —$ FWD
=. | Reverse/Stop o
= — T O——REV
2 |Exception/Reverse ' ! MO1 i funeti
Q ——— g —_ y Multi-function output
S [Multi-speed commang 1 | i i X terminal
o + ' ..‘ - l_ - ~
= [ (optional) High-speed! 1 52 R — - AL
g pulse input 5 o 33 o olon MCM
= |Multi-speed comman{i 3 ' | t;“:::.“:dwm_m : -
S4 ! ot et : -
3 [nput signal common 1 i Louputswiteh___} FOV p=—— Analgg output
E' +—+—8(GND (0-10V/0-20mA) Lol terminal
— ] ]
_l_ |E@ .|. il
UND‘._‘_T_._
= ;"1. Frequency setting power =
2 Coy 410V 10mA (MAX) E
= N RS+ p——— Communication
g — FIV(0-10V) RS i 1 Terminals
2 ' 1] FIC(0-10V/0-20mA) REN
= T GND L
Analog input terminal _L o 2 GND | I

.................

® Main circult terminals ® Control circult termials

Note: For single-phase power input:
from 0.75KW-1.5kW corresponds to R/L1, S/L2 terminals;
from 2.2KW-3.7kW corresponds to S/L2, T/L3 terminals Control Terminals

2.4 Control terminal arrangement

R AN DD D22

FWD REV §1 §2 §3 S4 10V FIV FIC GND FOV MCM M01 GND RS- RS+

RA RB RC

—— Please use shielded cable

v
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Note: 30kW or above , the product contains 24V terminal
2.4.1 Control Terminal Description

(1)Input signals

Terminal Function Description Remarks

FWD | Forward command input (multi-function input terminals)

REV  |Reverse command input (multi-function input terminals) |terminals S1 ~ S4, FWD,

S1 Multi-function input terminals REV terminals by reference
S2 Multi-function input terminals number of specific settings,
S3 High-speed pulse input terminal (optional) set the terminal and GND
S4 Multi-function input terminals closed effective

FOV | Analog output terminal 010V/0~20mA

10V Frequency setting power

FIV Analog voltage Input terminal 010V

FIC Analog input terminal 0~20MmA/0~ 10V

GND  |Input signal common

MCM | Optically coupled output common

MO01 Multifunctional optical coupling output contacts

RS+ RS485 positive RS485

RS- RS485 negative communication

RA Relay output contacts (normally open)

RB Relay output contacts (normally closed)

RC Relay output contacts RA, RB common

Control panel switch Description:

Switch name Switch Description
1 Voltage (0 - 10V) / current (0 * 20mA) input switch
V, FIC short for voltage input; I, FIC short for current input
J1 Voltage (0 - 10V} current (0 ~ 20mA) output switch

V and FOV shorted to voltage output; I and FOV shorting current output

Control loop distribution NOTES:

(1)Please let the control signal lines and the main lines, and other power lines, power lines separate
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traces.

(2)In order to prevent interference caused by malfunction, use stranded or double-stranded shielded
wire line, specifications for 0.5 ~ 2mm?

(3)Make sure that each using terminal to allow conditions, such as: power supply, the maximum
current.

(4)correct ground terminal E, grounding resistance is less than 100 Q.

(5)each terminal's wiring requirements, the correct selection of accessories such as potentiometers,
voltmeter, input power supplies.

(6)After completing the wiring correctly and check to make sure it is correct and then the power can

be on.
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Chapter 3 Operation

3.1 Digital Operator Description
Digital Operator can also be called Panel

3.1.1 the picture of the panel

(1)0.2-22kwW
e Unit indicator
light
ElE Kl g
Digital modify key
(2)30kW or above

Digital display

" [ 7rc e pogrnming
Digital modify key
WS CIEACT TS
Run koy RUN el UF Stop key/Fault reset key
Multifimetion key

Note: If the keyboard needs to be equipped with an encoder or the keyboard is displayed in double
row, please indicate the order.
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3.1.2 the descriptions of the key's function

Key Name

Description

Programming key

Entry or escape of first-level menu

Data enter key

Progressively enter menu and confirm parameters.

UP Increment Key

Progressively increase data or function codes.

DOWN Decrement
Key

Progressive decrease data or function codes.

Right shift Key

In parameter setting mode, press this button to select the bit to be
modified. In other modes, cyclically displays parameters by right
shift

Run key

® @® | @ ® @ &

Start to run the inverter in keypad control mode.

Stop key/Fault reset

®

key

In running status, restricted by F7.02, can be used to stop the
inverter.
When fault alarm, can be used to reset the inverter without any

restriction.

®

Multifunction key

3.1.3 Indicator light descriptions

Indicator Light Name

Indicator Light Description

Hz Frequency unit
A Current unit
\Y/ Voltage unit

FWD/REV

Light off: forward operation.

Light on: reverse operation.

3.2 Operational process

3.2.1 Parameter Settings

three-level menu :
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1.The function code group (first menu);

2.Function code symbols (second menu);

3.Function code set value (third menu).

Explanation: the three-level menu operation, can press PRG or ENTTER to return to the secondary
menu. The difference between the two is: press ENTER to sat parameters in control panel, and then
return to the secondary menu, and automatically move to the next function code; Press PRG directly
to return to the secondary menu, don't store parameters, and keep staying in the current function code.
Example: change the function code P1,03 from 00.00 Hz change the sample set to 50.00 Hz.

50.00]¢ 00,0013
N | P
e | [0L05[3

IR =

C O O O o O ©C ©

Pl P1.04
SISARSIS

P1.00 — L.

OHD | @)

PLO3 "50.00

@

c o O O

00.00

@

Flow chart of parameter setting.

o000

Q00

000

QQO

000

cQ0

Q0O

In three-level state, if the parameter is not flashing, said the function code cannot be modified, possible
reasons are:

1)The function code parameters can not be modified. Such as the actual testing ~ parameters,
operation records, etc.;

2)The function code in the running state cannot be modified, need to stop to modify;
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3.2.2 Fault reset

After the failure of the inverter, the inverter will be prompted to related fault information. Users can
press STOP key on the keyboard or terminal function to conduct the fault reset (P5), after fault reset,
the inverter is in the standby state. If the inverter is in fault state, the user does not conduct on the fault

reset, the inverter is in the running to protect state, inverter can't run.
3.2.3 Motor parameter auto-tunning

1:The dynamic parameter auto-tunning

Choosing no PG vector control operation mode, input motor nameplate parameters must be accurate,
inverter will based on nameplate parameters matching standard motor; In order to get better control
performance, motor parameter auto-tuning is suggested and auto-tuning steps are as follows:

First will run command channel choice (P2.00) choice for keyboard commands. Then the actual
parameters according to the motor, please input the following parameters.

P2.00:the motor type;

P2.01: the motor rated power;

P2.02: the motor rated voltage;

P2.03: the motor rated current;

P2.04: the motor rated frequency;

P2.05: the motor rated speed.

In the process of auto-tuning, the keyboard will display "study' when the keyboard display END, the
motor parameter auto-tuning is end.

Note: in the process of auto-tuning. motor and load should be released, otherwise, the motor
parameters obtained from the auto-tuning may not be correct.

2: the static parameters of the auto-tuning

Motor static parameters auto-tuning, don't need to release motor with the load, motor parameter auto-
tuning, must correct the input parameters of motor nameplates (P2.01 - P2.05), since autotuning will
detect the motor stator resistance and rotor resistance and leakage inductance of the motor. And mutual
inductance of the motor and no-load current will not be able to measure, the user can input the

corresponding values according to the motor nameplates.



Chapter 3 Operation

3.3 Running state

3.3.1 Power-on initialization

In the process of the Inverter's power-on, the system first initializes, LED display for *2000", and seven

lights all bright. After the initialization is complete, the drive is in standby mode.
3.3.2 Standby status

In the stopping or running status, can display a variety of state parameters. By Function Code P7.03
(operating parameters), P7.05 (stop parameter) binary bits, Various definitions can refer to P7.03 and
P7.05 function code.

3.3.3 Motor parameters self-learning
Please refer to the detailed description of P2.37 a function code.
3.3.4 Running

In the running state, a total of sixteen can choose whether to display the status parameters are: operating
frequency, set frequency, bus voltage, output voltage, output current, operating speed, output power,
output torque, PID setting, PID FIV analog input voltage, analog input voltage FIC, the number of
segments multi-speed, torque setpoint, whether to display the function code is decided by P7.03 and
P7.04 bit (converted into binary) choice, press the key to switch the display order of the selected

parameters, press the JOG key to left in order to switch the display selected parameters.
3.3.5 Failure

Z2000 series offers a variety of fault information, please refer Z2000 series inverter faults and their

countermeasures.
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3.4 Quick commissioning

Select control mode

Yes

F0.01-1?/

(Set P2)

No

Sclect run command source

Set Ace/Dee time
(Set P0.08, P0.09)

(Set P0.02)

Select proper frequency command
(Set P0.03, P0.04)

Select start mode
(Set P1.00)

Set Ace/Dec time
(Set P0.08, P0.09)

Select motor stop mode
(Set FP1.10)

SHart 10 and check 1 anything 1
Wrong, if have, refer 1o the
troubleshoot.

Motor parameter
autotuning
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Group PO: Basic Parameters

G/P type display Default | Model dependent

P0.00 1 | Gtype (constant torque load)

Setting Range ,

P type (variable torque load e.g. fan and pump)

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

2: Applicable to variable torque load (fan and pump) with rated parameters specified

Control mode selection Default | 0

P0.01 0 Voltage/Frequency (V/F) control

Setting Range

1 Sensorless flux vector control (SFVC)

0: Voltage/Frequency (V/F) control

It is applicable to applications with low load requirements or applications where one AC drive operates
multiple motors, such as fan and pump

1: Sensorless flux vector control (SFVC)

It indicates open-loop vector control, and is applicable to high- performance control applications such
as machine tool, centrifuge, wire drawing machine and injection moulding machine. One AC drive can
operate only one motor.

Note: If vector control is used, motor auto-tuning must be performed because the advantages of vector
control can only be utilized after correct motor parameters are obtained. Better performance can be

achieved by adjusting the motor parameters.

Command channel selection Default [0
P0.02 . 0 Operation panel control
Setting Range 1 Terminal control
2 Communication control

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

0: Operation of panel control

Commands are given by pressing keys RUN and STOP/RESET on the operation panel.



Operation Instruction of Z2000 Series Inverter

1: Terminal control

Commands are given by means of multifunctional input terminals with functions such as FWD, REV,
JOGF, and JOGR.

2: Communication control (Modbus RTU)

Commands are given from host computer.

Frequency source | Default 100

Unit's diqg it (Frequency source)

0 Main frequency source X

1 [XandY operation(operation relationship determined by ten's digit)

Switchover between X and Y

P0.03 Switchover between X and -X and Y"B, operation™

AW

Setting Range - ” -
Switchover between Y and "X and Y" “operation”

o
o

igit (X and Y operation)

X+Y

X-Y

Maximum of X and Y

WN [ |O|1S

Minimum of X and Y

It is used to select the frequency setting channel. Through the main frequency source X and auxiliary
frequency source Y compound to achieve a given frequency.

Unit's digit (Frequency source)

0:The main frequency X

The main frequency X as the target frequency.

1:Advocate complementary operation result as the target frequency, the operation relationship is
decided by the function code "ten's digit".

2:Main frequency source X and auxiliary frequency source Y switch when the multifunctional input
terminal 18 (frequency switch) is invalid, the main frequency X as the target frequency. When the
multifunctional input terminals function 18 (frequency source switch) is valid, auxiliary frequency Y
as the target frequency.

3:The main switch frequency source X and advocate complementary operation results When the multi-
function input terminals function 18 (frequency switch) is invalid, the main frequency X as the target
frequency. When the multi-function input terminals function 18 (frequency switch) is valid, advocate
complementary computing results as the target frequency.

4:Auxiliary switch frequency source Y and advocate complementary operation results When the multi-
function input terminals function 18 (frequency switch) is invalid, auxiliary frequency Y as the target
frequency. When the multi-function input terminals function 18 (frequency switch) is valid, advocate
main/auxiliary computing results as the target frequency.

Ten's digit : frequency source main/auxiliary relationship between operation:

0:The main frequency of X and Y auxiliary frequency and frequency as the target.

2
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1:Main frequency X minus Y auxiliary frequency difference as the target frequency.

2:MAX (the main frequency source X, the auxiliary frequency source Y) take the main frequency
absolute value of the largest in the X and Y auxiliary frequency as the target frequency.

3:MIN (the main frequency source X, the auxiliary frequency source Y) take the main frequency the
least absolute value of X and Y auxiliary frequency as the target frequency. In addition, when the
frequency source selection of the advocate complementary computing, offset frequency, can be set by
P0.21 offset frequency, superimposed on the advocate complementary operation results in a flexible

response to various needs.

Main frequency source
Default 0

X selection

Digital setting (P0.10 preset frequency, can modify the UP/DOWN,
power lost don't memory)
Digital setting (P0.10 preset frequency, can modify the UP/DOWN,

power lost memory)

FIV

FIC

Reserved

Pulse setting (S3)
Multistage instruction
PLC

PID

Communications given

P0.04

Setting Range

O©| O N[ O O | W N

Choose inverter main input channel of a given frequency.
A total of 9 given frequency channels:
0: digital setting (power lost memory)

Set the initial value of frequency P0.10 (frequency preset) values. Can bring through a keyboard A
keys and ¥ keys (or multi-function input terminal of the UP and DOWN) to change the set frequency
value of the inverter. Inverter after the power is off and the power is on again, set frequency values
revert to P0.10 (digital frequency setting preset) values.

1: digital setting (power lost memory)

Set the initial value of frequency P010( frequency preset )values. Can be brought by a keyboard A,
V¥ keys (or multi-function input terminal of the UP and DOWN) to change the set frequency value of

the inverter.

Inverter after the power is off and the power is on again, set frequency electric moment for the last set,

2
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through the keyboard bring A, ¥ keys or terminal correction by the memory of UP and DOWN.
What need to remind is, P0.23 set for "digital frequency setting down memory selection”, P0.23 is
used to select the inverter when the inverter stops, P0.23 is used to select whether inverter memorizes
the freq or is reset during stopping time, P0.23 is related to the stop, isn't related to the drop memory,
pay attention in the application.

2: FIV

3:FIC

4: Reserved

Z2000 panel provides two analog input terminal (FIV, FIC).Among them, the FIV is from OV to 10V
voltage input, FIC is from 0V to 10V voltage input, can also be used for 4 ~ 20 mA current input, FIV,
FIC of the input voltage value, the corresponding relationship with the target frequency, users are free
to choose. Z2000 provide 5 set of corresponding relation curve, three groups of curve for linear
relationship (2 point correspondence), three groups of curve for linear relationship (4 point
correspondence), the user can set through the P5 group and C6 group function code .

P5.33 function code is used to set the FIV - the FIC two-way analog input, respectively select which
of the five groups of curves, five specific corresponding relation curves, please refer to the descriptions
of P5, C6 group function code.

5: Pulse frequency (S3) given is given by terminal pulse. Pulse signal given specifications: voltage
range of 9v~ 30v and frequent” range of from 0 kHZ to 100 kHZ. Input pulse can only be given from
multifunctional input terminals S3.

S3 terminal input pulse frequency and the corresponding set of relations, through the P5.28 ~ P5.31
setting, the corresponding relations between for 2 linear point correspondence. the linear relation
between the corresponding set of input pulses 100.0%, refer to the relative maximum frequency P0.12
percentage.

6: More instructions to choose and more instructions operation mode: select speed through the digital
input S terminal state of different combi nations, Z2000 can set up 4 multispeed instruction terminals
and select 16 state of those terminals. Through the function of the PC group code corresponding to any
16 Multistage instruction. The Multistage instruction is referred to the percentage of the maximum
frequency P0.12

Digital input terminal function S terminal as multispeed selection terminal need to be done in group
P5 corresponding settings, please refer to the specific content P5 group of related function parameters.
7: Simple PLC

When frequency source is in simple PLC mode, frequency source of inverter can run between any



Chapter 4 Detailed Function Description

frequency source from 1 to 16 , the hold time from 1 to16 frequency instruction and their respective
acc./dsc. time can also be set by the user. The specific content can refer to PC group.

8: PID

Select the process of PID control output as the operating frequency. Commonly used in the scene of
the closed loop control technology, such as constant pressure closed loop control, constant tension
closed-loop control, etc. Application of PID as frequency source, you need to set up "PID" PA group
related parameters.

9: Communication given

the main frequency source is given by the upper machine through the way of communication. Z2000

support communication methods: RS - 485.

Auxiliary frequency source Y Default |0

selection

digital setting (P0.10 preset frequency, can modify the
UP/DOWN, power lost don't memory)

digital setting (P0.10 preset frequency, can modify the
UP/DOWN, power lost memory)

FIV

FIC

Reserved

Pulse setting (S3)

Multistage instruction

PLC

PID

9 Communications given

P0.05

Setting Range

O N O O | W N

Auxiliary frequency source with the frequency for a given channel as an independent (i.e. frequency
source selection of X to Y switch), its usage and the main frequency source with X,using the method
can be refer to P0.04 related instructions.

When auxiliary frequency source used as a superposition of a given (i.e. frequency source selection of
X +Y,XtoX+Y switch or Y to X +Y), the need to pay attention to:

1) When the auxiliary frequency source for digital timing, preset frequency (P0.10) doesn't work, the
user through the keyboard bring A, ¥ button (or multi-function input terminal of UP and DOWN) on
the frequency of adjustment, directly in the main on the basis of a given frequency adjustment.

When the auxiliary frequency source for analog input given (FIV, FIC) or to the input pulse given,
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100% of the input set corresponding auxiliary frequency source range, can be set by P0.06 and P0.07.
3) When Frequency source is pulse input given similar to analog given. Tip: auxiliary frequency source
selection and main frequency source X, Y can't set to the same channel, namely P0.04 and P0.05 can*t

set to the same value, otherwise it will be easy to cause confusion.

Auxiliary  frequency  source Default |0
superposition Y range selection
P0.06 0 Relative to the maximum frequency
Setting Range
1 Relative to the main frequency source X
Auxiliary f
uxiliary frequency source Default |0
P0.07 superposition Y
Setting Range 0%~150%

When selecting frequency source for the superposition of "frequency” (P0.03 set to 1,3, or 4), these
two parameters are used to determine the adjusting range of auxiliary frequency source. P0.05 is used
to determine the scope of the auxiliary frequency source of the object, the choice of relative to the
maximum frequency, can also be relative to the rate of frequency source X, if choice is relative to the

main frequency source, the scope of the secondary frequency source will change as the change of main

frequency X.
P0.08 Acceleration time 1 Default | Model dependent
Setting Range 0.00s~65000s
£0.09 Deceleration time 1 Default | Model dependent
Setting Range 0.00s-65000s

Acceleration time refers to the inverter from zero, the deceleration time needed for reference frequency
(P0.24 determine).
Deceleration time refers to the inverter from benchmark frequency (P0.24 determine), deceleration

down to zero frequency time required.

Setting Range 0.00 - maximum frequency (P0.12)
When frequency source selection set for "digital” or "terminal UP/ DOWN?", the function code value

is the frequency of the inverter digital set initial value.

Rotation direction Default |0

P0.11 . 0 Same direction
Setting Range —
1 Reverse direction
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By changing the function code, need not to change the motor wiring for the purpose of the motor's
direction, its effect is equivalent to adjust electric machine (U, V, W) any two lines for motor direction
of rotation transformation.

Tip: after initialization, parameters will restore the original state of the motor running direction. Pay

attention to the good debugging system which is forbidden to change the motor's running direction.

Maximum frequency Default [50.00Hz

P0.12

Setting Range 50.00Hz-320.00Hz

In Z2000 analog input and pulse input (S3), period of instruction, etc., as a frequency source 100.0%
of their relatively P0.12 calibration.

Z2000 maximum frequency output can reach 3200 Hz, instructions for both frequency resolution and
the frequency range of input two refers to the standard, can choose frequency instruction through P0.22
decimal digits.

When P022 is selected to 1, the frequency resolution of 0.1 Hz, the P0.12 set range 50.0 Hz - 3200.0
Hz;

When P022 is selected to 2, the frequency resolution of 0.01 Hz, the P0.12 set range 50.00Hz - 320.00
Hz;

Upper limit frequency source |Default 0

0 P0.12 setting
P0.13 1 FIV
Setting Range 2 FIC
3 Reserved
4 PULSE settings
5 communication settings

Define the upper limit frequency source the upper limit frequency can be from digital
set (P0.12), also can from the analog input. When was capped with analog input frequency, analog

input corresponding set 100% is corresponding to P0.12.

For Upper limit frequency | Default |50.00Hz

example at
the scene

of the Setting Range Frequency lower limit PO.16-Maximum frequency P0.12

winding
Upper limit frequency offset | Default 0.00Hz
P0.15 PP a Y
Setting Range 0.00Hz ~Maximum frequency P0.12

When the upper limit set for analog or PULSE frequency, P0.15 as the set point offset, superimpose

3
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the offset frequency and P0.14 setting upper limit frequency values, as the final limit frequency value.

Frequency lower limit Default/0.00Hz

Setting Range 0.00Hz-Upper limit frequency P0.14

Frequency instructions below P0.16 set the lower limit of frequency, inverter can stop and run at the
lower frequency or a ship at zero speed line, what operation mode can be P8.14 (set frequency is lower

than the lower limit frequency operation mode) Settings.

Carrier frequency DefaultModel dependent
Setting Range 1kHz~16.0kHz

PO.17

This function adjusting carrier inverter. By adjusting the carrier frequency can reduce electrical noise,
to avoid the resonance point of mechanical system, reduce the line of floor drain current and reducing
interference caused by inverter.

When the carrier frequency is low, the output current of higher harmonic component increases, motor
loss increases, the motor temperature increases. When the carrier frequency is higher, the motor loss
is reduces, the motor temperature rise reduces, but the loss of the inverter increases, the temperature
rise of the inverter increases, increased interference.

Adjusting the carrier frequency will affect the performance of the following:

Carrier frequency low — high
The motor noise large — small
The output current waveform Bad- good
Temperature Rise in Electric Motors High — low
The temperature rise of the inverter Low--high
leak current Small — large
Foreign raXated interference Small --large

Different power inverter, the carrier frequency of the factory Settings is different. Although the user
can according to need to modify, but need to pay attention: if the carrier frequency set to a higher value
than the factory, will lead to inverter radiator temperature increase, the user needs to use of inverter

derating, otherwise the inverter is in danger of overheating alarm.

Carrier frequency adjustment with Defaultll
temperature
P0.18 etting R 0: No
etting Range
g Rang 1:Yes

Carrier frequency with the temperature adjustment, is refers to the inverter is detected its radiator at
high temperature, reduce the carrier frequency automatically, for lowering the temperature rise of the
inverter. When the radiator at low temperature, carrier frequency returning to the set value. This feature

can reduce overheat alarm of inverter.
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Acceleration/Deceleration time unit Default |1
P0.19 0 1s
1 0.1s

Setting Range

2 0.01s

To meet the needs of all kinds of scene, Z2000 provides three kinds of deceleration time units, 1
seconds, 0.1 seconds, respectively, and 0.01 seconds.

Note: Modify the function parameters, four groups of decimal digits, as suggested by the deceleration
time will change, the corresponding deceleration time changes, also pay special attention to in the
course of application.

Frequency offset of auxiliary
frequency source for X and Default/0.00Hz
P0.21 .
Y operation
Setting Range 0.00Hz-Maximum frequency P0.12

This function code is only valid at the time of frequency source selection of the advocate
complementary computing.

When frequency source of the advocate complementary computing P0.21 as offset frequency, and
advocate complementary computing results superposition frequency value, as the final frequency
setting, make frequency setting be more flexible.

Frequency reference Default |2

P0.22 ) 1 0.1Hz
Setting

Range 2 [0.01hz

All the parameters used to determine the resolution of the function code associated with the frequency.
When the frequency resolution of 0.1 Hz, Z2000 maximum output frequency can reach 3200 Hz, and
the frequency resolution of 0.01 Hz, Z2000 maximum output frequency of 320.00 Hz.

Note: Modify the function parameters, all related to the frequency parameters of decimal digits will
change, the corresponding frequency values also produces change, pay special attention in the

applications.

Retentive of digital setting frequenc
g g1req y Default0

upon power

P0.23
0 No memory

Setting Range
1 Memory
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The function of frequency source for digital only effective when setting.

"No memory" refers to the inverter after downtime, digital frequency values revert to P0.10(frequency
preset value, the keyboard bring A , ¥ button or terminal is UP and DOWN to correct the frequency
IS reset.

"Memory" refers to the inverter after downtime, digital set frequency keep set for the last moment of
downtime, bring about keyboard A, ¥ button or terminal is UP and DOWN to correct the frequency

of remain valid.

Acceleration/Deceleration

_ Default0
time base frequency
P0.24 0  |Maximum frequency (P0.12)
Setting Range 1 |Set frequency
2  [100Hz

Acceleration/Deceleration time, refers to the frequency from zero to P0.24 set frequency between the
Acceleration/Deceleration time. When the P024 is selected to 1, deceleration time is associated with a
set frequency, if set frequency change frequently, the acceleration of the motor is variable, pay

attention to the application.

Base frequency for UP/DOWN
Default0
modification during running
P0.25 -
0 Running frequency

Setting Range

1 Set frequency

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

Used to determine the bring ¥ button or terminal of the keyboard UP/DOWN action, adopt what way
set frequency correction, the target frequency is based on the operating frequency, increase or decrease
or based on a set frequency increase or decrease. Two set of distinction, evident when inverter in the
deceleration process, namely, if the operation of the inverter frequency and setting frequency is not at

the same time, the parameter of the different selection difference is very big.

Binding command source to Defaultl000

frequency source
Unit's digit |Binding operation panel command to frequency source

P0.26 No binding

Frequency source by digital setting
FIV

FIC

Reserved

Pulse setting (S3)

Setting Range

QB WIN (- O

3
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6 Multi-reference
7 Simple PLC
8 PID
9 Communication setting
Binding terminal command to frequency source(0-9, same as
Ten's digit

unit's digit)

Hundred's |Binding communication command to frequency sourc8(0~9,

digit  |same as units digit)
It is used to bind the three running command sources with the nine frequency sources, facilitating to

implement synchronous switchover.

For details on the frequency sources, see the description of P0.04 (Main frequency source X
selection).Different running command sources can be bound to the same frequency source.

If a command source has a bound frequency source, when the process of frequency source is effective,

the command source set in PO03 to PO07 will no longer work.

Communication expansion card
Default|0
P0.27 type
Setting Rangel0 Modbus communication card
Group P1:Start/Stop Control
Start mode Default|0
P1.00 _ di rect. start .
Setting Range 1 Rotational speed tracking restart
Pre-excited start {asynchronous motor)

0: direct start

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

1: Rotational speed tracking restart

The AC drive judges the rotational speed and direction of the motor first and then starts at the tracked
frequency. Such smooth start has no impact on the rotating motor. It is applicable to the restart upon
instantaneous power failure of large-inertia load. To ensure the performance of rotational speed
tracking restart, set the motor parameters in group P2 correctly.

2: Pre-excited start (asynchronous motor)

It is valid only for asynchronous motor and used for building the magnetic field before the motor runs.
For pre-excited current and pre-excited time, see parameters of P1.05 and P1.06. If the pre- excited

time is O, the AC drive cancels pre-excitation and starts to run at startup frequency. If the pre-excited
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time is not O, the AC drive pre-excites first before starting, improving the dynamic response of the

motor.
Rotational speed tracking mode Default0
P1.01 _ 0 Start from stop frequency
Setting Range 1 From zero speed
2 From maximum frequency

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

0: From frequency at stop to track down.

It is the commonly selected mode.

1: From zero frequency to track down.

It is applicable to restart after a long time of power failure.

2: From the maximum frequency to track down.

It is applicable to the power-generating load.

Rotational speed tracking speed |Default 20

P1.02
Setting Range 1-100

In the rotational speed tracking restart mode, select the rotational speed tracking speed. The larger the

value is, the faster the tracking is. However, too large setting value may cause unreliable Tracking.

P1.03 Startup frequency Default/0.00Hz

Setting Range 0.00Hz-10.00Hz
P1.04 Startup frequency holding Default/0.0s

Setting Range 0.0s~100.0s

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

The startup frequency (P1.03) is not restricted by the frequency lower limit. If the set target frequency
is lower than the startup frequency, the AC drive will not start and stays in the standby state. During
switchover between forward rotation and 