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# Thank you very much for your buying AT20 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,
AWARNING If can not avoid will result in death or serious
injury.
Indicates a potentially dangerous situation which,
if can not avoid will cause minor or moderate
A CAUTION injury and damage the device. This Symbol is
also used for wamning 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 the 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.
e Disconnect all power line before opening front cover of unit. Wait|
|at least 10 minutes until DC Bus capacitors discharge.
= Use proper grounding technigues.
e Never connect AC power to output UVW terminals.
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Operation Instruction of AT20 Series Inverter

Chapter 1 Introduction

1-1 Description of Name Plate

MODEL: AT20-03R7G4
INPUT: 3PH 380V S0H2/60Hz

OUTPUT: 3PH 380V 9.0
FREQ RANGE: 0.1-600Hz 3.7kW

I|II|||IIII||I|I|||II|||I|IIIIIIII|I||I||I|IIIII C€

14011311111

MODE: AT20- 03R7 G4

4: 3PH AC380V
2: 1PH AC220V

G/P: G:Costant torque

P:Variable torque
03RT7:3.7kW
011:11kW

AT20 Series inverter

1-2 Technology Features
ltem AT20
V//F control
Confrol Mode |Sensorless flux vector control (SVC)
Close-oop vector control (FVC)(Above 3.7KW)
Maximum
frequency 0~600Hz
0.5kHz~8kHz
Camier frequency |The carrier frequency is automatically adjusted
g based on the load features.
% | Inputfrequency |Digital setting: 0.01Hz
g resolution Analog setting: Maximum frequency x 0.025%
= G Type: 0.5Hz/150%(SVC)
g | Startbrue oy 0.5Hz100%
Speed range  |1: 100 (SVC)
Speed stability
accuracy 10.5%(SVC)
G Type: 60s for 150% of the rated current,
3s for 180% of the rated current.
Overload capactly |5 1. B0 for 120% of the rated curment,
3s for 150% of the rated current.

6
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Chapter 1 Introduction

tem AT20
Auto-boost;
Torque boost | tomized boost: 0.1%~30.0%
Straight-line VIF curve
Multi-point VIF curve
W N-power V/F curve (1.2-power, 1.4-power,
1.6-power, 1.8-power, square)
VIF separation |2 types: complete separation; half separation
Straight-line ramp.
Ramp Mode |Four groups of acceleration/deceleration time with
the range of 0.00°8500.0s
DC braking frequency: 0.00Hz~Maximum
frequency
DCbraking |5 raking time: 0.0s~36.0s
Braking action current value: 0.0%~100.0%
5_ JOG control JOG frequency range: 0,00Hz~50,00Hz.
g JOG acceleration/deceleration time: 0.0s~6500.0s.
3 MSJR?":Z PLC, |t Implemants up to 16 epeeds via the simple PLC
g P FII ®set | function or combination of terminal states
It realizes process-controlled closed loop control
Onboard PID
system easily
Auto voltage  |It can keep constant output voltage automatically
regulation(AVR) |when the mains voltage changes
Overvoltage/ | The current and voltage are limited automatically
overcurrent stall |during the running process so as to avoid frequent
control tripping due to over voltage/over current
It helps to avoid frequent over current faults of the
Rapid current limit AC drive.
It can limit the torque automatically and prevent
Torgue limit and |frequent over current tripping during the running
control process. Torque control can be implemented in the
FVC mode.
Control of asynchronous motor are implemented
High performance |through the high-performance current vector
control technology
. The load feedback energy compensates the
g R’%"dm'ﬂph"de voltage reduction so that the AC drive can continue
g‘ s 9 to run for a short time
g-. g Support for | Support for differential input PG card,resolver PG
2 & | multiple PG card |card,rotating transformer PG card...
E It helps to avoid frequent over current faults of the

Rapid current limit

AC drive.

Timing control

Timing range: 0.0Min~6500.0Min

Communication
methods

RS - 485
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Operation Instruction of AT20 Series Inverter

tem AT20
Operation panel/Control terminals/Serial
communication port
Feommand so You can perform switchover between these
$Ources in various ways.
There are ten frequency sources.
Digital setting, analog voltage setting, analog
TR A R current selting, pulse setting, serial port setting.
'You can perform swilchover in various ways.
Auxilia There are ten auxiliary frequency sources. It can
froquen srgurce implement fine tuning of auxiliary frequency and
cy frequency synthesis.
.'e: Standard: 4 digital input terminals(Below 5.5KW) /6
3 digital input terminals(Above 7.5KW);
& 1 analog input terminal{Below 5.5KW)/2 analog
Input terminal  |input terminals{(Above 7.5KW);
1 voltage input (only support for 0~10V, above
7.5KW), 1 voltage input{0~10V) or current input
(4~20mA)
1 High-speed pulse output terminal (Open-collector)
{Above 3.7KW)
1 replay output terminal (Below 5.5KW)/2 replay
Output terminal |output terminals(Above 7.5KW)
1 analog output terminal(3.7KW~5.5KW)/2 analog
output terminal(Above 7.5KW), Support for
4~20mA current output or 0~10V voltage output
LED display |t displays the parameters
It can lock the keys partially or completely and
[=] nl](engﬂlocking and define the function range of some keys so as to
£ AN aeseion prevent mal-function.
gz Motar short-gircuit detection at power-on, input/
B3 output phase loss protection, over current
3 | Protection mode |protection, over voltage protection, under voitage
protection, overheat protection and overload
protection
Installation Indoor, free from direct sunlight, dust, corrosive
location |gas, combustible gas, oil smoke, vapor, drip or sali.
m Altitude Lower than 1000m
g Ambient -10°C ~+ 40°C ( de-rated if the ambient
d temperature  |temperature is between 40°C ~50°C )
‘gn Humidity Less than 95%RH, without condensing
2 Vibration Less than 5.9m/s*(0.6g)
Storage —t BOS
et -20°C ~+ B0°C
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Chapter 1 Introduction

1-3 Installation
SIZE A

SIZE Model W[H| D | A | B |&d
AT20-00R4G2 (VIF)
AT20-00R7G2 (V/F)
AT20-01R5G2 (V/F)
A AT20-02R2G2 (V/F) 72 |142| 127 | 130 | &1 |45
AT20-00R7G4 (VIF)
AT20-01R5G4 (V/F)
AT20-02R2G4 (VIF)
AT20-00R4G2
AT20-00R7G2
AT20-01R5G2
AT20-00R7G4
AT20-01R5G4
AT20-02R2G4

72 (142 127 | 130 | 61 |45
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Operation Instruction of AT20 Series Inverter

SIZE Model W | H D A B |®d
AT20-02R2G2
AT20-03R7G2
AT20-03R7G4
AT20-05R5G4
AT20-05R5G2
B AT20-07R5G4 106 |240| 168 | 230 | 96 |45
AT20-011G4
AT20-07R5G2
AT20-015G4
AT20-018.5G4
AT20-022G4
AT20-030G4
AT20-037G4

A 85 |180| 131 | 167 | 72 |55

151 (332| 183 | 318 | 137 | 7

217 |400| 216 | 385 | 202 | 7

SIZE Medel w H | H1 D A B | &d
AT20-045G4
c AT20-055G4 300 | 440 | 470 | 240 | 200 | 455 | 9
AT20-075P4
AT20-075G4
C AT20-080G4 275 | 590 | 630 | 310 | 200 | 612 | 9
AT20-110G4
AT20-132G4
AT20-180G4

400 | 675 | 715 | 310 | 320 | 695 | 11
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Chapter 1 Introduction

S | M
g, -]
Outline dimention | Installation| Wall-mounted
SIZE Model (mm) Size (mm)| Size (mm)
W] H [H1]H2] D |a1][b1]d1]|a2[a3]b2]d2
AT20-185G i 25
w _‘MUII\J-h_.I\J-l_._.
D AT20-200G 2 @8
il s 2gs|8882|8B 88
p | amo2c0c (8138|8 %85 =8E5s
AT20-280G g 2IRlsleinalalniziz]a
R AT20-315G H§§8§a‘a‘hﬁgz,{h
AT20-350G |4 |
D A204008 (8N 5IB(E|B 3= BB ER
AT20-450G
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Operation Instruction of AT20 Series Inverter

1-4 Selection Guide
Pad || Rawo | Raled | pcer
Model Input | output input output Boar
voltage| power | current | current (KW)
(kW) (A) (A)
AT20-00R4G2 % 0.4 54 25 0.4
AT20-00R7G2 § R 0.75 72 5 0.75
AT20-01R5G2 g ] 1.5 10 7 1.5
AT20-02R2G2 o 22 16 11 22
AT20-03R7G2 = 37 17 16.5 37
AT20-00R7G4 0.75 3.8 25 0.75
AT20-01R5G4 1.5 5 37 1.5
AT20-02R2G4 2.2 5.8 5 2.2
AT20-03R7G4 3.7/55 10115 913 3.7/55
AT20-05R5G4 5575 15/20 1317 | 5575
AT20-07R5G4 7.511 2026 17/25 7.5/11
AT20-011G4 1115 | 261,35 | 25/32 1115
AT20-015G4 15/18.5 | 35/38 32/37 | 151185
AT20-018.5G4 5 18.5/22 | 3846 | 37/45 | 18.5/22
AT20-022G4 % % | 220 | 462 | asi0 | 2230
AT20-030G4 ;r.é 30137 82176 B80/75 30/37
AT20-037G4 37/45 | 76/90 | 75/90 | 37/45
AT20-045G4 45/55 | 92113 | 90/110 | 45/55
AT20-055G4 55/75 | 113/157 | 110150 | 55/75
AT20-075G4 75/80 | 157/180 | 150176 | 75/90
AT20-090G4 90/110 | 180/214 | 176/210 | 90/110
AT20-110G4 110/132 | 2141256 | 210/253 | 110/132
AT20-132G4 132/160 | 256/307 | 253/300 | 132/160
AT20-160G4 160/185 | 307/355 | 300/340 | 160/185
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Chapter 1 Introduction

Rarted ated ated Mator
Modsl Input | output input output P

voltage| power | current | current (KW)

(kW) (A) (A)

AT20-185G 185/200 | 355/385 | 340/380 | 185/200
AT20-200G 200/220 | 385/430 | 380/420 | 200/220
AT20-220G 220/250 | 430/475 | 420/470 | 220/250
AT20-250G g 250/280 | 475/525 | 470/520 | 250/280
AT20-280G gﬁ 280/315 | 525/610 | 520/600 | 280/315
AT20-315G § 315/360 | 610/666 | 600/640 | 315/350
AT20-350G 350/400 | 665/700 | 640/690 | 350/400
AT20-400G 400/450 | TOO/800 | 690/790 | 400/450
AT20-450G 450/500 | 800/865 | 790/860 | 450/500

1-5 Device recommended specifications

nput | Motor Crax |t ';'n'{."fnse‘:":
Model vt | Output | Cable | Selecton
(W) | Tye | () | omime
(mm®)
AT20-00R4G2 04 | 075 | 10 9
AT20-00R7G2 2| o7 | o5 | 16 12
AT20-01R5G2 g % | 1B 15 25 18
AT20.02R2G2 | N g 22 25 32 25
AT20-03R7G2 37 25 40 2
AT20-00R7G4 075 | 075 6 9
AT20-01R5G4 15 | 075 | 10
AT20-02R2G4 g 22 [ o | 10 9
AT2003R7G4 § g 2788 [ 15 16 12
AT2005R5G4 | N2 | 5575 | 25 20 18
AT2007R6G4 7811 | 4 32 25
AT20.011G4 s | 4 40 32
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Operation Instruction of AT20 Series Inverter

Input Nitor gr:;l B”""."' l:ggn?aitdig
Model voltage Output | Cable |Selection
() | Type | (a) | CTERe
(mm?)
AT20-015G4 15/18.5 6 50 38
AT20-018.5G4 18.5/22 10 80 65
AT20-022G4 22130 10 B0 85
AT20-030G4 30437 16 100 65
AT20-037G4 37/45 25 100 80
AT20-045G4 45/55 35 180 95
AT20-055G4 65/75 50 160 115
AT20-075G4 75/90 70 250 150
AT20-090G4 201110 95 250 170
AT20-110G4 @ | 110132 120 400 205
AT20-132G4 g; 132/160 150 400 245
AT20-160G4 N2 | 1601185 185 400 300
AT20-185G 185/200 185 500 410
AT20-200G 200/220 185 500 410
AT20-220G 220/250 240 630 410
AT20-250G 2501280 240 630 475
AT20-280G 280/315 1502 700 620
AT20-315G 315/350 | 185*2 800 620
AT20-350G 350/400 185*2 800 620
AT20-400G 400/450 | 2402 1000 BOO
AT20-450G 450/500 | 240*2 1000 800
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Chapter2 wiring

Chapter 2 wiring

2-1 Terminal Configuration
1. 1PH/220V 0.4-2.2kW&3PH/380V 0.4-2.2kW (VF control)

@l2l2l2\2|2l22l212)2)

RB RC 82 $1 REVFWD RS- RS+ FIC +10V GND

2. 1PH/220V 0.4-3.7TKW&3PH/380V 0.4-5.5kW (vector control)
AR AR AR AR
RE RC FWDREV 81 82 83 24V MO1FOV FIC 10V GND RS+ RS-GND

Note: S3 terminal only supports NPN function, while other FWD,
REV, 81, $2 can support PNP and NPN function

3. 220V/5.5-7.5kW&380V/7.5kW above

24V COMFWDREV 51 52 S3 54 COMMO1

2\2\2\2|2\2|2\2|2)2)
2lelel2lelelel 22222222
10V GND FIC FIV GNDFOC FOVGNDRS+ RS- TA TC RA RB RC

4, Air compressor special terminal

@l2l2l2l2|2 222|212
FIC GND 52 S1 GNDMO1 GNDRS+ RS- RB RC

15 #GEARINVERTER



Operation Instruction of AT20 Series Inverter

2-2 Wiring Diagram
1. 1PH/220V 0.4-2 2kWE&3PH/380V/0 4-2. 2kW(V/F control)

Suggestion
eireuit for
3 . Abnormal or
Hobe When ioputting power_instant
IPEEMV pOWIE.  gheaft af reuit |
plesse connect o proflaction |
Li/L2 tareninsl | U
e —= n——-'\f'\—"J:-!D L1 v
[HAEZEE power I
ac 3y +lek 0 | TN L2 L
S0 Hz !
e e e . E 4 =
muled funecien {npur cerndnad 1 L
O W 7 =
wulsi funceien Logus terndnsl § ) 4
s [ e P
multi funotiom ingu terninal 5| L
=l s TR
multi funacion Lapuc ceHilnsl 4 i -
= e g
|
b PLC
ot
|/ | enD
j_: NPN @épmp
18V U5 R&+p 485+ S i
|LOD: support extsrmal Lco o i R&- c e
! Ja 485- i
|L(D i : r Terminal
|EE¥-A1 analog IZI |
\potentiomstor beyoad || KEY-ALD 4 ne
J“Izl } Delay 1 cutput
o +1(WFower supply for
JI | frequency satting
Frequency setfing Pﬂ)mn#
) v n
[]'" B-10V input [I ! FIG. E wltagef cadrent o
va-zomt dut 4§ L e FIBIOD
i | O jumper
i |

@ Main cirenlt terninals w Control dircnlt termnisls :@; Please e shislded cable
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Chapter2 wiring

2. 1PH/220 0.4-1.5kW&3PH/380V 0.4-3.0kW (vector control)

Buggestion

circuit for

Abacrmal ar
Llate: When NPUING poger jnstant

LRV PO shodt diTauit
p]mconn“s;:w praqsntian
LU/L2 term

60780 Hz

multi fimction inpat ter
i

i
sCtmee | SV IHE LI
i
phasss power 1 |
D—l—d\("—ﬂ-‘-ﬁ Lz
A 330V 1% T I i
T 1

o—a
wiltl fmotlen inpur tariml E
=l

P =

e P [9g o

fl T
nilti fmction dmput terwiml 5
Slaman i
e

FO'

. —a
naltd Fmerlon i aradml 4

b P S Tl S
Ivith high apeed palse ingut)
—

o—a

PLC

MO

= Ja
GND_¢, pyp -
L: mipport external | LCD O 14! RS-
LD keypad |
KEY-AL analog Izl |
oy i KEY-Al ]

Frequency setting  FID setting

fraquency sstting

¥ option for high speed
24V
L NPN pulse output and cpen
GHD | collectar sutput

4B5+ ¢ommunication
48p. terminal

|S| Delay 1 cutput
+10% Pawer supply for 18 } 23 o

il 1 v [ Jz
et man | 117 O
042 Buput ] e FIG I nput sty
T 1 jumper
ot
= portﬁarPGjrdl'oﬂm’
o4 el card
@ Main circult terminals

17

» Control circult termials :@: Please nse shielded cable
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Operation Instruction of AT20 Series Inverter

3. 1PH/220 2.2-3.7KW&3PH/380V 3.7-5.5kW (vector control)

Suggestion
elrouit f
R Abzguml :: brake Tesister
i PG cower_instant r‘:'j
LFEI20Y power, zhodt eirouit Py )
pleazs comnert to profiection
LUL2 termind B1 B2 U8
i thres T [ STA—HA L -
ﬁ'&“;«?ﬁv +ig " | ETRE L2 o
B e L3
E (1—_| B
wilti fonstien dngut cermimal 1 =
. D 4
wulti fmerd wradnal 1 i
ST e P IRE [TV R e —
wilti fonetien drgut ceradnsl 3 II ‘: &1 @ u”_-;]":’é i
milti fmetd wiml 4 ! - orR :
ti finction doput ter |
i 52 7
T Pt St Phemioa T ’_@
Uvdth bilgh speed pulse ingon) | 53 @
R e I‘ i
IR
| FLC Mo
| Ju’ t option for high speed
Y o 2ol NPM pulee cutput and cpen
E GND | collector cutput
= 12
GND o pype
RS+ ¢ 485+ comnunication
LCD: support extarnal Lch o 14 RS- 4 485- terminal

LoD keypad
FEY-AL analog
potertioneter keyped

KEY-Al Igl

ry

10V Pemes migely for "E‘E

@ Main circult terminals

.'r ", frequency satting D
Frequency setting  PID T
I W J2
I~ G-10V input 1 FE E waltagefcuspent
: |
LIS (T S WD (P o] € e ey
1 | Q jumper
D =

port 21 PG adrdloter
N4 | i card

} Delay 1 output

+ Contro] circult terrmials :@ Dlease use shislded cable
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Chapter2 wiring

4, 220V/5,5-7.5kW&380V/7.5kW-160kW

Bugeestion
elrouit for
brake resistor
Tlote When inputting i
].})I-Lf"‘,ﬁﬂ'\-’ e, shott edreuit | & e
pleass oonnect to ofection |
A ——
LYL2termingd 7 n—w’\.-"*—n-i-ﬂn R B1 B2 e
AC thres |
phoses gomer | ST H:'@D si2 WIT2 4
AC 390V £15% |
B0/50 Hz —o e TS Ee— =
wulti fonerion drgut taradeal 1
i tion ut Car: I\‘ FWD —m =
Wit fawctin dput el 3 [ 1 | REY
e fio
aulel fmetdan dngur caradeal § i IRE3] =L i
1
Tt fmetim Srout rermiml 4! | | 52 mJ:ng
S 4} -
wilti fmotim irgut terwimel 51 | | Sa ! GND { |
Twand pasrt gnJﬁ S 54 !
1iom Input T ! ¥ O fFoc
e T Egad | Lt arsog gt
Y | 2av RPN PLC E Sa0m 2o
L | GND :
= COM
JOPNP Mot
612118001 L for el 25E ko - ;upfizuo::;utt‘,i:daz;:
LCD Fepbosed g ::::} GND | ollector cutput
I 7 ump EMG 1104 L L pump —
mmumh‘;m = Lcoz RE+¢ 485+ ccomunication
Ié [ uxnp LOD2 [0, 11 E RS- ¢ 485. terminal
ow{:u:gmrmmnmw I Bk
V21,00 moftwere 6 47
4 nowmnal el fancticn ST0O RC
ST Erbemal smergmcy RB
gop fmctien 54 Delay 1 output
T A4 #10VPover supply for —G
Fraquency satting —
FrEmeny s F1snstos oo =
L]
0~10% loput | | | Fig v egelau
/4~ 20md Tnput 4 gD input switch
e jurmper Delay 2 output

portfor PG o TG
CNB | crterrml card ﬁ"ﬂﬂu—-.\;_'

® Main circult tenminals w Conteo] circult termials :@; Dlease use shislded cable

Note: 220V/ 5.5-7.5kw &380V/ 7.5-37kw standard built-in braking
unit, 45kW-160kW braking unit optional.
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Operation Instruction of AT20 Series Inverter

5. 380V/185kW-450kW

@ Main circult terminals

Suggestion
cireuit for ®P P®
Abnommal er broke resistor
powETT TIETANE IWN PES
shodt eireuit | b -
oflsetion |
& 8 ue
—i | oA —iHE R
AC three 1 Vo
phases power —2 | ST 'Jl'@s W
AT 380V +18% 1
B0/60 Hz —8 oA T — =
milti fmotion dnput mnni‘l"[__{:l.q EWD —m = =
nilti fimetim Stout varminal 7 4
] t1 ‘tion lelt < \I REV —m
it foction doout sarmiom 3! VS TEEA BV FOV
Wit frnetion Tt tearsl 4! || S2 —m oV ﬁu?;ma
iTel Fonetdan Jopur caradsal & i r: 53 » | O oD !
i vl by, | " E=
milti finction rput termimal 81 | S4 —m 1Y o roe
— ,.fl arsd o cutpul
Y | 2av oNPN PLC I-107/0- 20mpA
L oo I GND
CIPNP MO
i b cption for high spesd
pulse cutpust and open
e a GND | collector output
[ &l o He
A
mdqtmb(ammmdzmm. LeD2 RS+t 486+ Commrd cation
%, [7 jump LCDZ [33, [11 fump @ BMQ RS- g5 Terninal
CRFUmdfor agnchron e
V1500 software. J JT
B4: Lol terid e ST i L
=
T Extemal emargaiicy RB
stop fmctian 54 Delay 1 cutput
RS ¢ +10VFower supply for RA
v Mﬁ"w&f‘“‘“ ot
o B TA |
Fc ﬂc lewgf.fc\mtwm
. el
GhD Telay 2 output
CNa| Pt G otftr—__ TG
external card C—

» Control cirenlt termmials :@: Please use shielded cable
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Chapter 3 Operation

Chapter 3 Operation

3-1 Keypad Description
1) 0.4KW-5.5KW

2) 7.5KW-450KW
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Operation Instruction of AT20 Series Inverter

3) Function key description
Key Name Dascription
PRG Programming Entry or escape of first-level menu

key

ENTER |Data enter key

Progressively enter menu and confirm
parameters

A up '“&:’"“ Progressively increase data or function codes
DOWN
v Decrement |Progressively decrease data or function codes
Key
In parameter setting mode, press this button
> Shift Key to select the bit to be modified. In stop and
running display modes, cyclically displays
parameters by shift key.
0 Run key ﬁt:dr; o run the inverter in keypad control
In running status, restricted by P7.02, can be
© StopfFault |used to stop the inverter. When fault alarm,
resetkay |can be used to reset the inverter without any

restriction.

JOG | Shortcut Key

Determined by function code P7.01

0: No function

1: Switchover between operation panel
command and remote operation command.

It indicates the switchover between the current
command source and cperation panal control
{local operation). If the current command
source is operation panel control, the key is
invalid.

2: Switch between forward and reverse, it
only valid when command source is operation
panel channel.

3: Forward JOG

4: Reverse JOG

M No function

4) Indicator light description

Indicator Light Name Indicator light description
Hz Frequency unit
A Current unit
v Voltage unit
Extinguished: Forward operation
FWD/REV Light on: Reverse operation
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Indicator Light Name

Indicator light description

Extinguished: Local operation

LOCAL/REMOT  |Flickering: Terminal operation
Light on: Communication control
Extinguished: Running state
FUNC/ERR Flickering: Pre-alarm of overload

Light on: Fault

Extinguished: Stop mode
Flickering: In the process of auto-tuning
Light on: Running mode
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Auxiliary frequency
source superpositionY | Default |0
P0.05 range selection

7 0 Relative to the maximum frequency
S o 1 Relative to the main frequency source X
Auxiliary frequency
source superposition Y | Default |0
gt range
Selting 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.

P0.04 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.
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Binding command source fo
frequency source

Default 000

Unit's digit

Binding operation panel command to
frequency source

No binding

Frequency source by digital setting

FIV

FIC

Reserved

P0.27

Pulse setting (S3)

Setting Range

Multi-reference

Simple PLC

PID

R=d =R R R B L e A=

Communication setting

Ten's digit

Binding terminal command to
frequency source(0~9, same as unit's
digit)

Hundred's
digit

Binding communication command to
frequency source{C~9, same as unit's
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 descripfion of P0.03
(Main frequency source X selection).Different running command
sources can be bound to the same frequency source.

If a command source has a bound frequency source, when the
process of frequency source is effective, the command source set in
P003 to POO7 will no longer work.

Speed loop

P2,00 | proportional gain 1

Default

30

Setting Range

1~100

Speed loop integral

P2.01 time 1

Default

0.50s

Setting Range

0.01s~10.00s

Switchover frequency
P2.02 1

Default

5.00Hz

Setting Range

0.00~P3.05

Speed loop
proportional gain 2

Default

20

Sefting Range

0~100
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Speed loop Integral
P2.04 time 2 e [l
Setting Range 0.01s~10.00s
Switchover frequency
P2.05 2 Default |10.00Hz
Setting Range P3.02~-maximum oufput frequency

Speed loop Pl parameters vary with running frequencies of the AC
drive.

If the running frequency is less than or equal to "Switchover
frequency 1" (P2.02), the speed loop Pl parameters are P2.00 and
P2.01.

If the running frequency is equal to or greater than "Switchover
frequency 2" (P2.05), the speed loop Pl parameters are P2.03 and
P2.04.

If the running frequency is between P2.02 and P2.05, the speed
loop Pl parameters are obtained from the linear switchover between
the two groups of Pl parameters, as shown in Figure 4-4.

a4 P
parameters
P2.00
P2
P203
P2.04

Figure 4-4 Relationship between running frequency and PI
parameters
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Torgue upper limit instruction in
spoergd conptprgl mode (generation} ]

0 P2.10
Potentiometer on operation

1 panel (below 5.5kW)
FIV (above 7.5kW)

2 FIC

3 Reservad

4 Pulse setting (S3, above 3.7kW)

P2.11 5 Communication setting
Setting Range Min (Potentiometer on operation

6 panel, FIC) (below 5.5kW)
MIN {FIV,FIC) {above 7.5kW)
MAX (Potentiometer on

7 operation panel, FIC) (below
5.5kW)
MAX (FIV,FIC) (above 7.5kW)

8 P2.12 setting full range of 1-7
comresponding to P2.12

Torque upper limit digital setting in
P2.12 sp'ged &’ﬁa mod;g [generatlrsn} Defauit |130.0%
Setting Range | 0.0%~200.0%

In the speed control mode, if the AC drive is in the power generation
state, it will output the maximum torque. P2.12 is used to control
torque upper limit source in power generation.
Excitation adjustment
P2.13 | _proportional gain | Default |2000

Setting Range 0~20000
Excitation adjustment
P2.14 integral gain

Setting Range 0~20000
Torque adjustment
pats|  provoriona gein Default |2000

Setting Range 0~20000
Torque adjustment
P2.16 integral gain Hetuey. 1500

Setting Range 0~20000
Speed loop integral

property type Ol 8

Setting Range

Default (1300

Rty 0 Invalid

1 Valid
These are current loop Pl parameters for vector control. These
parameters are automatically
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obtained through "Asynchronous motor complete auto-tuning ", and
commonly need not be modified.

The dimension of the current loop integral regulator is integral gain
rather than integral time.

Note that too large current loop Pl gain may lead to oscillation of the
entire control loop.

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

Generation power limit
andbled Default (0
0 Disabled
p2.22
. 1 |Enabled always
= R 2 Enabled when constant speed
3 Enabled when deceleration
Generation power
P23 upper limit Default |Mode! dependent
Selting Range 0.0%~200.0%

In the speed control mode, if the AC drive is in the power generation
state, it can select generation power limit mode to limit the
generation power.
V/F slip compensation gain | Default | 0.0%
Setting Range | 0%~200.0%
VIF slip compensation parameter is valid only for the asynchronous
motor.

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

If this parameter is set o 100%, It indicates that the compensation
when the motor bears rated load is the rated motor slip. The
rated motor slip is automatically obtained by the AC drive through
calculation based on the rated moter frequency and rated motor
rotational speed in group F1.

When adjust the VIF slip compensation gain,Generally, At rated
load,if the motor rotational speed is different from the target speed,
slightly adjust this Parameter.

P3.09
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V/F over-excitation gain | Default | 64
Setting Range | 0~200
During deceleration of the AC drive, over-excitation can restrain
rise of the bus voltage,to prevent the over-voltage fault. The larger
the over-excitation is, the better the restraining result is.

Increase the over-excitation gain if the AC drive is liable to over-
voltage error during deceleration. However, too large over-
excitation gain may lead to an increase in the output current. Set
P4.09 to a proper value in actual applications.
Set the over-excitation gain to 0 in the applications where the inertia
is small and the bus voltage will not rise during motor deceleration
or where there is a braking resistor.

Pa.10

V/IF oscillation suppression
P3.11 gain Default Model dependent
Setting Range | 0~100

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

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

Action current of the over
— b Default 150%
Setting Range 50%~200%
oo "”::a“gl'::" Knd Default 1
P tine Range |0 |Disebled
e 1 |Enabled
Over cumrent lost speed
P3.20 suppression gain i i
Setting range | 0~100
Triple-speed suppression of
Pa.24 action current compensation | Default 50%
coefficient
Setting range | 60%=~200%

In the high-frequency region, the motor running current is small.
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Compared to the rated frequency, the speed of the motor drops
greatly at the same stall current.

In order to improve the operating characteristics of the motor, you
can reduce the stalling operating current that above the rated
frequency. It is good effect to acceleration performance in some
application require weaker magnetism and larger load, such as
centrifuges that running frequency is higher.

Action current of the over current 150% means 1.5 times of the
rated current of the inverter;

For high-power motors, the carrier frequency is below 2kHz. Due to
the increase of pulsating current, the wave-by-wave current limiting
response precedes the overcurrent stall prevention, and torque
is insufficient, in this case, reduce the overcurrent stall to prevent
operation current.

Action voltage of the over
P399 voliage lost apeed Default 770.0v

Setting Range 650.0V~800.0V
Over voltage lost speed Bk i

gnabled

Q Digabled
Setting Range ™ [Enabled
Suppression

frequen in
P3.24 or:q over 33:?;5:: Defeott. 20

lost speed
Sefting range 0~100
in

P3.25 s‘mﬁﬁmiﬁud Runast a0
Setting range | 0~100
Maximum rising frequency
P3.28 limit of over voltage lost  |Default S5Hz
speed
Setting range | 0~50Hz
if the bus voltage exceeds the overvoltage stall point of 760V, it
means that the electromechanical system is already in the power
generation state (motor speed> output frequency), over-voltage stall
will work, adjust the output frequency {consuming more electricity
than feedback), the actual deceleration time will be automatically
extended to avoid trip protection, if the actual deceleration time
cannot meet the requirements, the overexcitation gain can be

P3.23
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appropriately increased.
When using a braking resistor or installing a braking unit or using an
energy feedback unit, please note:

Please set P3.11 to "0". If it is not "0", it may cause excessive
current during operation.

Please set P3.23 to "0". If it is not "0", it may cause the problem of
extend deceleration time.
Acceleration/

Deceleration mode | Defult |0
0 Linear acceleration/deceleration
P6.07 1 S-curve acceleration/deceleration
Setting Range A
2 g-curvu acceleration/deceleration
It is used to set the frequency change mode during the AC drive
start and stop process.

0: Linear acceleration/deceleration

The output frequency increases or decreases In linear mode. The
AT20 provides four group of acceleration/deceleration time, which
can be selected by using P4.00 to P4.08.

1: S-curve acceleration/deceleration A

The output frequency is increasing or decreasing as S-curve.
S-curve is required to use in the occasion where smoothly start or
stop, such as the elevator, conveyer belt, etc. Function code P6.08
and P6.09 respectively defines S-curve the start and end of the
acceleration/deceleration time rate.

2: S-curve acceleration/deceleration B

In this curve, the rated motor frequency is always the inflexion
point. This mode is fb usually used in applications where
acceleration/deceleration is required at the speed higher than the
rated frequency.

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

=3 (Ly+dyrr
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In the formula,“f "is the set frequency,‘fb "is the rated motor
frequency and T is the acceleration fime from 0 Hz to the rated

frequency fb.
S-curve acceleration/deceleration B

ompmﬁeqmcy(}lz)ﬂ
Set frequency (f)
Rated frequency(fb) [ — - - - - — — - — - - —
: i
' :
1 1 B
—-
B i Time ()
T T

Figure 4-1 S-curve acceleration/deceleration B

S-curve of beginning
segment time Default {30.0%
P6.08 proportional
Setting Range 0.0%~{100.0%-P1.09)
S-curve of end
segment time Default |30.0%
P6.09 proportional
Setting Range 0.0%~{100.0%-P1.08)

These two parameters respectively define the time proportions of
the start segment and the end segment of S-curve acceleration/
deceleration A. They must sati sfy the requirement:

P1.08 + P1.09 < 100.0%.

In Figure 4-1, t1 is the time defined in P4.08, within which the slope
of the output frequency change increases gradually. t2 is the time
defined in P4.09, within which the slope of the output frequency
change gradually decreases to 0. Within the time between
t1 and t2, the slope of the output frequency change remains
unchanged, that is, linear acceleration/deceleration.
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Output frequency (Hz) &
Setfrequency (D) | _ _ _ _
1 1
1 ]
1 1
1 1
[ 1 |
[ 1
1 1 1 1
| i A | 11
| L1 -
Eil Trnle 18,20 5
e e sl Time (D)
tl t2 2 tl
. Brake use rate [ Default | 100%
Setting Range | 0%~100%

It is valid only for the AC drive with internal braking unit and used
to adjust the duty ratio of the braking unit. The larger the value of
this parameter is, the better the braking result will be. However,
too larger value causes great fluctuation of the AC drive bus voltage
during the braking process.

-ﬁ Time (1)

Output froquency (Hz) §
stop DC breaking o L Time (t}
1 ! >~
i Lo ¥
Effective valus of & Eol | | Waitting time of
output voliage i : ! stop DC breaking
I i 1 1]
Stop DC breaking | =N
|

o , _]_ $tpDC breskingtime

Vector control aver-
PB.25 axcitation gain Default 1.25
Setting Range | 1.00~2.50

During deceleration of the AC drive, over-excitation control can
restrain rise of the bus voltage to avoid the over-voltage fault. The
larger the over-excitation gain is, the better the restraining effect is.
Increase the over-excitation gain if the AC drive is liable to over-
voltage error during deceleration. Too large over-excitation gain,
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however, may lead to an increase in output current. Therefore, set
this parameter to a proper value in actual applications.

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

Load speed display
P7.06 ficient Default 1.0000
Setting Range | 0.0001~6.5000

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

Heatsink temperature of
P7.07 inverter module Remne Read-only
Setting Range | 0.0°C~120.0°C

It is used to display the insulated gate bipolar transistor (IGBT)
temperature of the inverter

module, and the IGBT overheat protection value of the inverter
module depends on the model.

Running mode when set us!
bt St Aarcy e | D -
P8.14 0 Run at frequency lower limit
Setting Range d Stop
2 Run at zero speed

It is used to set the AC drive running mode when the set
frequency is lower than the frequency lower limit. The z2000
provides three running modes to satisfy requirements of various
applications.

Droop control | Default | 0.00Hz

Setting Range | 0.00Hz~10.00Hz

This function is used for balancing the workload allocation when
multiple motors are used to drive the same load. The output
frequency of the AC drives decreases as the load increases. You
can reduce the workload of the motor under load by decreasing the
output frequency for this motor, implementing workload balancing
between multiple motors.

P8.15

Accumulative power-on time
P8.16 threshold sintnes e
Setting Range | 0h~85000h
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If the accumulative power-on time (P7.13) reaches the value set In
P8.16 , the corresponding MO1 terminal outputs ON(P5.01=24).

Accumulative running time
PB.17 thresheld Dokl o
Setting Range | Oh~65000h

It is used to set the accumulative running time threshold of the AC
drive. If the accumulative running time (P7.09) reaches the value
set in this parameter, the corresponding MO1 terminal outputs
ON(P5.01=40).

Frequency switchover point between

acceleration time 1 and acceleration | Default 0.00Hz
P8.25 time 2

Setting Range | 0.00Hz~maximum frequency

Frequency switchover point between

deceleration time 1 and deceleration | Default 0.00Hz
P8.26 time 2

Setting Range | 0.00Hz~maximum frequency

This function is valid when the motor selects acceleration/
deceleration time that is not performed by means of X terminal’s
switchover. It is used to select different groups of acceleration/
deceleration time based on the running frequency range rather than
X terminal during the running process of the AC drive.

Output frequency (Hz)  §

Set frequency

time 2 Accelerati Decelerati time 2
time 1 time 1

During the process of acceleration, if the running frequency is
smaller than the value of P8.25, acceleration time 2 is selected.
If the running frequency is larger than the value of P8.25,
acceleration time 1 is selected.
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During the process of deceleration, if the running frequency is larger
than the value of P8.26, deceleration time 1 is selected. If the
running frequency is smaller than the value of P8.26, deceleration
time 2 is selected.

Any frequency reaching
P8.30 atacher valuad Default 50.00Hz
Setting Range | 0.00 Hz ~ maximum frequency
Any frequency reaching
Pa.31| detection amplitude 1 e nos
Setting Range | 0.0%~100.0%(maximum frequency)
Any frequency reaching
P32 d fon valia 2 Default 50.00Hz
Setting Range | 0.00Hz~maximum frequency
Any frequency reaching
P8.33| _detection amplitude 2 Rnu %
Setting Range | 0.0%~100.0%(maximum frequency)

If the output frequency of the AC drive is within the positive and
negative amplitudes of the any frequency reaching detection value,
the corresponding M01 outputs ON(P5.01=26/27)

TheAT20 provides two groups of any frequency reaching detection
parameters, including frequency detection value and detection
amplitude, as shown in the following figure.

Rumning frequency
froquency Frequency reaching
reaching Frequency reaching
detection amplivde
» Time (t]
Any § @
reaching detection
signal YO orrelay -

Figure 4-18 Any frequency reaching detection

pg.34 | 28r0 current detection level | Default | 5.0%
Setting Range | 0.0%~300.0%{rated motor current)
Zero current detection delay

o fime Default 0.10s
Setting Range | 0.00s~600.00s

If the output current of the AC drive is equal to or less than the
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zero current detection level and the duration exceeds the zero
current detection delay time, the comesponding MO1 becomes
ON. The zero current detection is shown in the following figure.

p—a Time (t)
Zero current
detection delay time
P8.3s

Figure 4-19 Zero current detection

Ouiput power correction
Pa.54 Hicient Default 100.0

SettingRange | 0 0.0~200.0
Can correct output power by modifying parameter P8.54, (output
power can be viewed through the parameter D0.05)

Motor overload protection
P9.01 galn Default 1.00

Setting Range | 0.20~10.0
When the motor running current reaches 150% of the rated motor
current, and after continuous running for 1 minute, the motor will
alarm overload.

When motor running current reaches 115% of the rated motor
current, and after continuous running for 80 minutes, the mator will
alarm overload.

For example: rated motor current 100A

If P9.01 set as 1.00, if motor running current reaches 125% of
100A(125A), continuous running for 40 minutes, the inverter alarm
motor overload.

If P2.01 set as 1.20, If motor running current reaches 125% of
100A{125A), continuous running for 40*1.2=48 minutes, the inverter
alarm motor overload.
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Short-cireuit to ground upon
— G Default 1
} Setting Range 8 Sl
o 1 Enabled

It can detect whether the motor is short-circuited to ground or not
when the inverter power on, If this function is enabled, the UVW
terminal of inverter will output voliage for some time after power-on.

PS.14 1st fault type
P8.156 2nd fault type 0~99
P9.16 3rd (latest) fault type

It is used to record the types of the recent three faults of the AC
drive. 0 indicates no fault. For possible causes and solution of each
fault, refer to Chapter 5.

PID digital setting | Default [ 50.0%
Setting Range | 0.0%~100.0%
PA.00 is used to select the channel of target process PID
setting. The PID setting is a relative value and ranges from 0.0%
to 100.0%. The PID feedback is also arelative value. The purpose
of PID control is to make the PID setting and PID feedback the
same.

PA.O1

PID feedback source Default | 0
Fiv
FIC
Reserved
FIV-FIC
PULSE setting{(X5)
Communication setting
FIV+FIC
MAX(IFIVLIFIC])
MIN (JFTV],|FIC])
This parameter is used to select the feedback signal channel of
process PID.
The PID feedback is a relative value and ranges from 0.0% to
100.0%.

PA.O7

Sl Setting Range

@~ |n|=|wis=a|o

Differential time Td1 | Default | 0.000s
Setting Range | 0.00~10.000
It decides the regulating intensity of the PID regulator on the
deviation change. The longer the differential time is, the larger the
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regulating intensity is. Differential time is the time within which the
feedback value change reaches 100.0%, and then the adjustment
amplitude reaches the maximum frequency.

PID differential limit | Default | 0.10%
Setting Range | 0.00%~100.00%
It is used to set the PID differential output range. In PID control,
the differential operation may easily cause system oscillation. Thus,
the PID differential regulation is restricted to a small range.PA.10 is
used to set the range of PID differential output.

PID output filter time | Default | 0.00s
Setting Range | 0.00s~60.00s
PA.13 is used to filter the PID output frequency, helping to weaken
sudden change of the AC drive output frequency but slowing down
the response of the process closed-loop system.

PA.10

PA.13

Reference 0 source Defautt | 0
0 Set by PC.00
1 FIvV
2 FIC
PC.51 : ) Reserved
Retting Beng® 4 PULSE setting
5 PID
6 Set by preset frequency (P0.10),
modified via terminal UP/DOWN

It determines the setting channel of reference 0. You can perform
convenient switchover between the setting channels. When
multi-reference or simple PLC is used as frequency source, the
switchover between two frequency sources can be realized easily.

PWM switchover frequency
C5.00 il Default 12.00Hz
Setting Range | 0.00Hz~15Hz

This parameter is valid only for V/F control.

It is used to determine the wave modulation mode in V/F control of
asynchronous motor.

If the frequency is lower than the value of this parameter, the
waveform is 7-segment continuous modulation. If the frequency is
higher than the value of this parameter, the waveform is 5-segment
intermittent modulation.

The 7-segment continuous modulation causes more loss to

39 #GEARINVERTER



Operation Instruction of AT20 Series Inverter

switches of the AC drive but smaller current ripple. The 5-segment
intermittent modulation causes less loss to switches of the AC drive
but larger current ripple. This may lead to motor running instability at
high frequency. Do not modify this parameter generally.

For instability of VIF control, refer to parameter P4.11. For loss to
AC drive and temperature rise, refer to parameter P0.17.

PWM modulation Default | 0
C5.01 0 Asynchronous modulation
Adting Range 1 Synchronous modulation

Only V/F control is effective.asynchronous modulation is used when
the output frequency is high( over 100HZ),conducive to the quality
of the output voltage

Dead compensation way Default | 1

C5.02 0 No compensation

Setting Range 1 compensation mode 1

2 compensation mode 2
It doesn’t have to modify generally.
Random PWM depth Default | 0
C5.03 Setting Range 0 Random PWM is invalid
1-10 PWM carrier frequency random depth

Random PWM depth is set to improve the motor's noise,reduce
electromagnetic interference

Fast current limiting open Default | 1
Cb.04 0 Not open
Setting Range 1 Open

Opening fast current limiting can reduce overcurrent fault, make the
inverter work normally. Opening fast current limiting for a long time
,can make the inverter overheat,Report a fault CBC.CBC represents
fast current limiting fault and need to stop.

Undervoltage setting | Default | 100%
Setting Range | 60.0-140.0%
Used to set the voltage of inverter’s lack voltage fault LU,Different
voltage levels of inverter's 100%,comresponding to different voltages,
Respectively single-phase 220V or three-phase 220V: three-phase
380V:350;three-phase 690V:650V

C5.06
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Chapter §
List of Function Parameters

If PP-00 is set to a non-zero number, parameter protection is
enabled. You must enter the correct user password to enter the
menu. To cancel the password protection function, enter with
password and set PP-00 to 0.

Parameters menu the user customizes are not protected by
password.Group P is the basic function parameters , Group D Is to
monitor the function parameters.The symbols in the function code
table are described as follows:

"#" The parameter can be modified when the AC drive is in either
stop or running state.

"¥%": The parameter cannot be modified when the AC drive Is in the
running state.

"e": The parameter is the actually measured value and cannot be
modified.

"": The parameter is factory parameter and can be set only by the
manufacturer.

Standard Function Parameters:
F":;?:" Parameter Name Setting range Default |Property

Group PO Standard Function Parameters

1: G type (Constant lorque
load) Modal

2: P type (variable torque |dependent
load 6.g. fan and pump)

0: No PG (speed sensor)
vector control

Control mode | 1: With PG (speed sensor)| 2 *

vector control
2: VIF control

P0.00 | GIP type display

P0.01
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F‘;‘::“ Parameter Name Setting range Default |Property
0: Operation panel control
{LED off)
Command  |1: Terminal control (LED
e source selection |  on) a *
2: Communication control
(LED linking)
0: Digital setting (P0.08
preset frequency, can
modify the UP/DOWN,
power lost don't
memeory)
1: Digital setting (P0.08,
preset frequency, can
modify the UP/DOWN,
Maln frequency |, Power lost memory)
Puos | wommx | LCELMMIEG) | g |
selection 7
4: Potentiometer on
operalion panel (below
5.5KW)
5: PULSE (53, Above
3.7KW)
8: Multistage instruction
7: Simple PLC
8:PID
9: Communication setting
Auxiliary The same as P0.03
P0.04 |frequency source|(frequency source X 0 *
Y selection  |selection)
Auxiliary 0: Relative to the
frequency source| maximum frequency
B superposition Y | 1: Relative to the main q *
range selection |frequency source X
Auxiliary
frequency source| .,
P0.06 superposition Y 0%~150% 100% b4
range
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F‘;ﬁ’:ﬂ Parameter Name Setting range Default |Property
Unit's digit
(Frequency source)
0: Main frequency source
X
1. X and Y operation
(operation relationship
determined by ten's
digit)
Frequency |2: Switchover between X
source and Y
Ry superposition |3: Switchover between X o *
selection and "X and Y operation”
4; Switchover between Y
and "X and Y operation”
Ten's digit (Xand Y
operation)
0: X+Y
1: XY
2: Both the maximum
3: Both the minimum
Frequency  |0.00Hz~maximum
P0.08 sl frequency (P0.10) 50.00Hz ¥
P0.09 Rotation 0: Same direction 0
* direction 1: Reverse direction
Maximum
P0.10 fraquency 50.00Hz~600.00Hz 50.00Hz *
0: P0.12 setting
1: Potentiometer on
operate panel {below
5.5KW)
Upper limit  |FIV (above 7.5KW)
R frequency source|2: FIC 0 *
3: Reserved
4; PULSE (83, above
3.7KW)
5: Communication setting
Frequency lower limit
P0.12 ";'r';p‘;;"""'t PO.14~Maximum 50.00Hz | ¥
quency frequency P0.10
Upper limit  {0.00Hz~Maximum
o frequency offset |frequency P0.10 el ®
Frequency lower |0.00Hz~Upper limit
P0.14 Jimit fraquency P0.12 0.00Hz
Model
P0.15 |Carrier frequency|0.5kHz~16.0kHz dependent w

43

#GEARINVERTER




Operation Instruction of AT20 Series Inverter

Function
code

Parameter Name

Setting range

Default |Property

P0.16

Carrier
frequency
adjustment with
temperature

0: No
1. Yes

P0.17

Acceleration time
1

0.00s~65000s

Model
dependent

PO.18

Deceleration time
1

0.00s~65000s

Modesl %
dependent

F0.19

Accsleration/
Deceleration time
unit

0:1s
1:0.1s8
2:0.01s

PO.21

Frequency offset
of auxiliary
frequency source
for X and
Y operation

0.00Hz~Maximum
frequency P0.10

0.00Hz #r

Frequency
instruction
resolution

2:0.01Hz

Retentive of
digital setting
frequency upen
power

0: Not retentive
1: Retentive

P0.26

Acceleration/
Deceleration time
base frequency

0: Maximum frequency

Base frequency
for UP/DOWN
modification
during running

0: Running frequency
1: Set frequency
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Chapter 5 List of Function Parameters

F‘;‘;g’:“ Parameter Name Setting range Default |Property
Unit's digit: Binding
operation panel
command fo frequency
source
0: No binding
1: Frequency source by
digital setting
2: Potentiometer on
operation panel (below
5.5KW)
Binding ;!\ll:l(gbm 7.5KW)
Po.27 mﬁmﬁz’;’] SOUrCe 4 Reserved 0000 | *
mm"" 5: PULSE (S3, above
3.7KW)
8:Multi-Reference
7:Simple PLC
8:PID
9:Communication setting
Ten's digit: Binding
terminal command to
frequency source
Hundred's digit: Binding
communication command
to frequency source
Group P1 Motor paramater
0: Common asynchronous
Motor type motor
P100 | selection  |1: Variable frequency o *
asynchronous motor
Rated motor Model
P1.01 s 0.1kW~1000.0kW dnptngen *
Rated motor Model
P1.02 voltage 1V~2000V dopendent *
0.01A~655.35A
P1.03 Rated motor | (AC drive power <=55kW}| Model *
¥ current 0.1A~6553.5A dependent
{AC drive power >55kW)
P1.04 Rated motor  |0.01Hz~maximum Model i
’ frequency  |frequency dependent
Rated motor Model
P1.05 | roational speed | 1PM—68535rm dependent
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Operation Instruction of AT20 Series Inverter

F'g?:" Parameter Name Setting range Default |Property
5 0.001Q0~65,5350
Stator resistance
(AC drive power <=55kW}| Tuned
FAR | eagss o 10.00010~6.56350 parameter| X
(AC drive power >55kW)
0.0010~85.5350
Rotor resistance
(AC drive power <=55kW}| Tuned
P1.07 (asynchrot)'lous 0.00010~8.55350 paramet *
L (AC drive power >55KW)
[oakaoe  |0.01mH~655.35mH
P1.08 e (AC drive power <=55kW}| Tuned %
: ( i 0.001mH~65.535mH parameter
tor) (AC drive power >55kW)
Mutual inductive |0.1mH~6553.5mH
P1 reactance {AC drive power <=55kW}| Tuned *
: (asynchronous |0.01mH~655.35mH parameter
motor) {AC drive power >55k\W)
e m— 0.01A—P_1.03 (AC drive
P1.10 | (synchronous |POWer <=55kW) Taned %
* tor) 0.1A~P1.03 (AC drive parameter
power >55kW)
Encoder pulses
P1.27 S it 1~65535 1024 *
0: ABZ incremental
P1.28 | Encodertype |encoder 0 *
2: Resolver
AB phase
sequence of |,
P1.30 | ABZ incremental |- FOrard 0 *
encoder AB ;
phase sequence
Encoder install .
P1.31 angle 0.0~359.9° 0.0 *
Rotation pole
P1.34 logarithm 1~65535 1 *
Speed feedback
PG card break |0.0: No action
P line detection |0.15~10.0s g *
time
0: No operation
1: static auto-tuning
P1.37 “:;Teﬂ:nm 2: dynamic auto-tuning 0 #*
3: complete static auto-
tuning
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Chapter 5 List of Function Parameters

F‘;ﬁ’:ﬂ Parameter Name Setting range Default |Property
P2 Motor vector confrol parameter
Speed loop
P2.00 |proportional gain |1~100 30 *
1
Speed loop
P2.01 integral time 1 0.01s~10.00s 0.50s
Switchover
P2.02 frequ 1 0.00~P2.05 5.00Hz #
Spead loop
P2.03 |proportional gain |1~100 20 W
2
Speed loop
P2.04 Kiwgral Bme 2 0.01s~10.00s 1.00s r
Switchover |P2.02~Maximum
P2.05 froquency 2 _|frequency 10.00Hz +d
Vector control
P2.06 i i 50%~200% 100% 4
Time constant of
P2.07 s e i fiiar 0.000s~0.100s 0.015s ¥
Vector control
P2.08 | over-excitation |0~200 64 kg
gain
0: P2.10
1: Potentiometer on
operation panel
(below 5.5KW)
FIV (above 7.5KW)
2:FIC
3: Reserved
4: PULSE
(83, above 3.7KW)
Torque upper  |5: Communication setting
P2.09 limit sourcein |6 MIN {Potentiometer on 0 X
! speed control operation panel, FIC)
mode (below 5.5KW)
MIN (FIV,FIC)
(above 7.5KW)
7: MAX {Potentiometer on
operation panel, FIC)
{below 5.5KW)
MAX (FIV,FIC)
(above 7.5KW)
The full range of 1-7 is
comespond to P2.10
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Operation Instruction of AT20 Series Inverter

Function
code

Parameter Name

Setting range

Default |Property

P2.10

Torque upper

limit sefting in

speed control
mode (electrical)

0.0%~200.0%

150.0%

Torque upper
limit instruction
selaction
in speed
control mode
(generation)

0: P2.10

1: Potentiometer on
operation panel
(below 5.5KW)

FIV (above 7.5KW)

2:FIC

3: Reserved

4: PULSE
(S3, above 3.7KW)

5: Communication setting

6: MIN {Potentiometer on
operation panel, FIC)
(below 5.5KW)

MIN (FIV/FIC)

(above7.5KW)

7: MAX (Potentiometer on
operation panel, FIC)
{below 5.5KW)

MAX (FIV,FIC)

(above 7.5KW)

8: P2.12 setting

Full range of 1-7

corresponding to P2.12

P2.12

Torque upper
limit digital
setting in speed
control mode
(generation)

0.0%~200.0%

P2.13

Excitation
adjustment
proportional gain

0~60000

P2.14

Excitation
adjustment
integral gain

0-80000

1300

P2.15

Torque
adjustment
proportional gain

0~60000

P2.16

Torque
adjustment
integral gain

0~60000

1300
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Chapter 5 List of Function Parameters

F'g?:" Parameter Name Setting range Default |Property
Unit's digit: integral
Speed loop  |separation
P27 | integral property |0; Disabled o o
1: Enabled
Maximum torgue
P2.21 |coefficient of field| 50%~200% 100% W
weakening
0: Disabled
; 1: Enabled always
Generation :
p2.22 power limit 2: Enabled when constant 0 *
ensbled |3, Enabled when
deceleration
Generation Model
P2.23 wcppes il 0.0%~200.0% dependent g
Group P3 V/F control parameters
0: Linear VIF
1: Multi-paint VIF
2: Square VIF
3: 1.2-power VIF
4; 1.4-power VIF
P3.00 | VF curve setting |8: 1.6-power VIF 0 b1
8: 1.8-power VIF
9: Reserved
10: VF complete
separation
11: VF half separation
0.0%: (fixed torque boost)| Model
FAd | Tomuabooel |g5el- 2609 dependent|
Cut-off frequency | 0.00Hz~Maximum
P of torque boost |frequency B0k *
Multi-point VF
P3.03 iy 1 0.00Hz~P3.05 0.00Hz *
Multi-point ¥
P3.04 Hace 1 0.0%~100.0% 0.0% *
Multi-point VF -
P3.05 er 2 P3.03~P3.07 0.00Hz *
Multi-point -
P3.06 voliage 2 0.0%~100.0% 0.0% *
Multi-point VF  |P3.05~rated motor
P3.07 i 3 |frequ (P1.04) 0.00Hz *
Multi-point y
P3.08 Hage 3 0.0%~100.0% 0.0% *
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Operation Instruction of AT20 Series Inverter

F‘;ﬁ’:ﬂ Parameter Name Setting range Default |Property
VIF slip
P3.09 | compensation |0.0%~200.0% 0.0% b4
gain
VIF over-
P3.10 excitation gain 0~200 64 k-4
V/F oscillation Model
P3.11 B e § 0~100 s
0: Digital setting (P3.14)
1: Potentiometer on
operation panel (below
5.5KW)
FIV (above 7.5KW)
2:FIC
P3.13 sau\r(coilamfgrewF : it 0 *
: (53, above 3.7KW)
separation 5: Multi-reference
6: Simple PLC
7:PID
8: Communication setting
Note: 100.0%
cormresponding to the rated
motor voltage
Voltage digital
P3.14 | setling for V/F |0V-rated motor voltage ov g
separation
0.0s~1000.0s
Wl'g’r;':m Note: it indicated the time
P3.15 mi'.me for VIE for the voltage change 0.0s u
ration from OV to rated motor
B voltage
0.0s~1000.0s
dorckage  |Note: tindicated the time
P3.16 for the voltage change 0.0s w
time for VIF|¢-om the rated
separation e
voltage to OV
0: Frequency/voltage
Stop mode g‘ndependent decline to
P3.17 salactnl:a Kﬂ VIF 1: After voltage decline 0 w
sepa to 0 then decline the
frequency
Action current of
P3.18 | the over current |50%~200% 150% *
lost speed
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Chapter 5 List of Function Parameters

Function
code

Parameter Name

Setting range

Default |Property

P3.19

Over current lost
speed enabled

0: Disabled
1: Enabled

Over current
lost speed
suppression gain

0~100

P3.21

Triple-speed
suppression of
action current
compensation
coefficient

50%~200%

50% *

Action voltage of

the over voltage
lost speed

650.0v~B00.0V

770.0v

Over voltage lost
speed enabled

0: Disabled
1: Enabled

Suppression
frequency gain of
over voltage lost
speed

0~100

Suppression
voltage gain of
over voltage lost
speed

0~100

P3.26

Maximum rising
frequency limit of
over voltage lost
speed

0~50Hz

b5Hz *

Group P4 Input terminal

P4.00

FWD terminal
function selection

0: No function

1: Forward RUN (FWD)
2: Reverse RUN (REV)
3: Three-line control

4: Forward JOG (JOGF)
5: Reverse JOG (JOGR)
6: Terminal UP

7: Terminal DOWN

P4.01

REV terminal
function selection

B: Coast to stop

9: Fault reset (RESET)

10: Run pause

11: Normally open(NO)
input of external fault

12: Multi-reference
terminal 1

13: Multi-reference
terminal 2
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Operation Instruction of AT20 Series Inverter

Function

code |Farameter Name Setting range Default |Property

14: Muli-reference
terminal 3

15: Multi-reference
terminal 4

16: Terminal 1 for
acceleration/

; deceleration time

$1 terminal :

P4.02 i i selection 0 *r

function selection| 47. 1orminal 2 for
acceleration/
deceleration time
selection

18: Frequency source
switchover

19: UP/DOWN setting
clear

(terminal, operation
panel)
20: Command source
switchover terminal
21: Acceleration/
Deceleration
52 terminal
P4.03 prohibited 0
function selection 55. pip pause "
23; PLC status reset
24: Swing pause
25; Counter input
26: Counter reset
27: Length count input
28: Length reset

29: Torque control
prahibited

30: PULSE frequency
input

(Enabled only for 83,
above 3.7KW)

31: Reserved
S3 terminal  |32: Immediate DC braking

function selection|33: Normally closed (NC)
input of external fault

34: Frequency
modification enabled

35: Reverse PID action
direction

36: External stop terminal
1

P4.04
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Chapter 5 List of Function Parameters

Flgcdﬂ:n Parameter Name Setiing range Default |Property
37: Command source
switchover terminal 2
S4 terminal  |38: PID integral pause
P4.05 function selection|39: Switchover between 0 *
main frequency source
X and preset frequency
40: Switchover
between auxiliary
frequency source Y
and preset frequency
P4.06 Reserved  |41~42: Reserved 0 *
43; PID parameter
switchover
44~45: Reserved
46: Spead control /Torque
control switchover
47: Emergency stop
48: External stop terminal
2
P4.07 Reserved 49: Deceleration DC 0 *
braking
50: Clear the current
running time
51-59:Reserved
P4.10 X filter ime | 0.000s~1.000s 0.010s W
0: Two-line mode 1
P4.11 Terminal 1: Two-line mode 2 0 ik
: command mode |2: Three-line mode 1
3: Three-line mode 2
paqz | Teminal UP/ 4, o511i7/e~65 535Hz 1.00Hz:
; DOWNrate | i S
Fl curve 1
P4.13 minimum Input 0.00V~P4.15 0.00v w
Corresponding
seftingof FI |
P4.14 GivE iRl 100.0%~+100.0% 0.0% b g
input
Fl curve 1
P4.15 dmum Input P4.13~+10.00V 10.00Vv #
Comesponding
settingof |
P4.16 Fl curve 1 100.0%~+100.0% 100.0% b 4
maximum input
Fl curve 1 filter
P4.17 fine 0.00s~10.00s 0.10s #r
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Operation Instruction of AT20 Series Inverter

Function
code

Parameter Name

Setting range

Default

Property

P4.18

Fl curve 2
minimum input

0.00V~P4.20

0.00Vv

P4.19

Corresponding
setting of FI
curve 2 minimum
input

~100.0%~+100.0%

0.0%

P4.20

Fl curve 2
maximum input

P4.18~+10.00V

10.00v

P4.21

Cormresponding
setting of
Fl curve 2
maximum input

-100.0%~+100.0%

P4.22

Fl curve 2 filter
time

0.00s~10.00s

0.10s

P4.23

Fl curve 3
minimum input

-10.00V~P4.25

=10.00V

P4.24

Corresponding
setting of FI
curve 3 minimum
input

-100.0%~+100.0%

-100.0%

P4.26

Fl curve 3
maximum input

P4.23~+10.00V

10.00V

P4.26

Corresponding
setting of
Fl curve 3
maximum input

=100.0%~+100.0%

100.0%

P4.27

Fl curve 3 filter
time

0.00s~10.00s

0.10s

P4.28

PULSE minimum
input

0.00kHz~P4.30

0.00kHz

P4.29

Corresponding
setting of PULSE
minimum input

-100.0%~100.0%

0.0%

P4.30

PULSE
maximum input

P4.28~100.00kHz

50.00kHz

P4.31

Gorresponding
setting of PULSE
maximum input

-100.0%~100.0%

100.0%

P4.32

PULSE filter time

0.00s~-10.00s

0.10s
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Chapter 5 List of Function Parameters

Function
code

Parameter Name

Setting range

Default |Property

FI curve
selection

Unit’s digit: Potentiometer
on operation panel /FIV
curve selection

1: Curve 1 (2 points, See
P4.13~P4.16)

2: Curve 2 (2 points, See
P4.18~P4.21)

3: Curve 3 (2 points, See
P4.23~P4.26)

4: Curve 4 (4 points, See
C6.00~C86.07)

5: Curve 5 (4 points, See
C6.08~C6.15)

Ten's digit: FIC curve
selection, Sam as FIV
Hundred's digit: Reserved

321

Selting selection
for Fl less than
minimum input

Unit's digit: Potentiometer
on operation panel/Setting
for FIV less than minimum
input

0: Corresponds to the
minimum input settings
1:0.0%

Ten's digit: Setting
selection for FIC less than
minimum input (same as

FIV)

P4.35

FWD delay time

0.0s~3800.0s

0.0s

P4.36

REV delay time

0.0s~3600.0s

0.0s

P4.37

S1 delay time

0.0s~3800.0s

* % %

0.0s

P4.38

S terminal valid
mode selection 1

0: High level valid

1: Low level valid

Unit's digit: FWD

Ten's digitt REV
Hundred’s digit: S1
Thousand's digit: S2
Ten thousand's digit: 83

00000

S terminal valid
mode selection 2

0: High level valid

1: Low level valid

Unit's digit: 84

Ten's digit: Reserved
Hundred's digit: Reserved
Thousand’s digit:
Reserved

Ten thousand'’s digit:
Reserved

00000
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Operation Instruction of AT20 Series Inverter

Function

code Parameter Name

Setting range

Default |Property

Group P5 Output terminals

MO1 terminal
output mode
selection

P5.00

0: Pulse output (YOP)
1: Switch signal output
(YOR)

YOR output

PR function selection

0: No output

1: AC drive running

2: Fault output (fault stop)

3: Frequency-level
detection FDT1 output

4: Frequency reached

5: Zero-speed running(no
output at stop}

6: Motor overioad pre-
warning

7: AC drive overload pre-
warning

8: Setting count value
Reached

9: Designated count value

Relay function
selection on
control board
(RA-RB-RC/RB-
RC)

reached

10: Length reached

11: PLC cycle complete

12: Accumulative running
time reached

13: Frequency limited

14: Torque limited

15: Ready for RUN

16: FIV=FIC

17: Frequency upper limit
reached

18: Frequency lower limit
reached (Relate to
running}

19: Under voltage state
output

Relay function
selection (TA-
TC)

20: Communication setting

21: (Reserved)

22: (Reserved)

23: Zero-speed running 2
(having output at stop)

24: Accumulative power-
on time reached

25: Frequency level
detection FDT2 output

26: Frequency 1 reached

output
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Chapter 5 List of Function Parameters

Function
code

Parameter Name

Setting range

Default |Property

Reserved

27: Frequency 2 reached
output

28: Current 1 reached
output

Reserved

29: Current 2 reached
output

30: Timing reached output

31: FIV input limit
exceeded

32: Load becoming 0

33: Reverse running

34: Zero current state

35: Module temperature
reached

36; Qutput current limit
exceeded

37: Frequency lower limit
reached (having output
at stop)

38: Alarm output( Keep
running)

40: Current running time
reached

41: Fault

YOP output
function selection

0: Running frequency
1: Setting frequency
2: Output current

3: Output torque

4: Qutput power

5: Oufput voltage

P5.07

FOV output
function selection
{above 3.7KW)

6: PULSE input

(100.% corresponding to
100.0kHz)

T:FIV

B:FIC

9: Reserved

10: Length

11: Count valus

12: Communication setting
13: Motor rotational speed
14: Output current
(100.0% corresponding to
1000.0A)

15: Output voltage
{100.0% corresponding to

1000.0V)
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Operation Instruction of AT20 Series Inverter

Fl;‘:’:" Parameter Name Setting range Default |Property
FOC output gmm:’;‘w‘ s
P5.08 |function selection : 1 r
(at 7.5KW) corresponding to the
. mator percentage)
YOP output
P5.09 maximum 0.01kHz~100.00kHz 50.00kHz W
frequency
FOV blas
P5.10 ficient -100.0%~+100.0% 0.0% b g
P5.11 FOV gain =10.00~+10.00 1.00 w
FOC bias
P5.12 fiiclent -100.0%~+100.0% 0.0% w
P5.13 FOC gain _ |-10.00~+10.00 1.00 *
YOR output
P5.17 ity fans 0.0s~3600.0s 0.0s "
RA-RB-RC/RB-
P5.18 | RC output delay |0.0s~3600.0s 0.0s w
time
TA-TC output
P5.19 delay time 0.0s~3800.0s 0.0s #
P5.20 Reserved  |0.0s~3600.0s 0.0s ¥
P5.21 Reserved  |0.0s~3600.0s 0.0s r
0: Positive logic
1: Negative logic
Unit's digit: YOR
Output terminal % s digit: RA-RB-RC/RB-
P "':::’egg‘: Hundred's digit: TA-TC 9e0n0 *
Thousand’s digit: FOV|
{(Above 3.7KW)
Ten thousand’s digit: FOC
{above 7.5KW)
Group P6 Start/Stop parameter
0: Direct start
1: Rotational speed
tracking restart Speed
P6.00 Start mode  |tracking restarts 0 *r
2: Pre-excited start
(AC asynchronous motor)
3: SVC quick start
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Chapter 5 List of Function Parameters

F‘;ﬁ’:ﬂ Parameter Name Setting range Default |Property
0: Start from the stop
frequency
pe.o1 |Rotational $peed 4. siart from 0 0 *
g 2: Start from maximum
frequency
Rotational speed |, _
P6.02 tracking 1~100 20
Startup
P6.03 sl 0.00Hz~10.00Hz 0.00Hz w
Startup
P6.04 frequency  [0.0s~100.0s 0.0s *
holding time
Startup DC
braking currentf | ..,
P8.05 P ited 0%~100% 50% *
current
Startup DC
P6.06 |braking time/Pre-|0.0s~100.0s 0.0s *
excited time
0: Straight-line
acceleration/
deceleration
Acceleration/ | ’
P6.07 | Deceleration |- SI °“};Lﬂa§:’“°"’ 0 *
e 2: Dynamic S curve
acceleration/
deceleration
S curve of
beginning i 7
P6.08 segment tme 0.0%~{100.0%-P6.09) 30.0% *
proportional
S curve of end
P6.09 | segmenttime |0.0%~(100.0%-P6.08) 30.0% *
proportional
P6.10 Stop mode 2 mﬁ&m i 0 w
Initial frequency ;
0.00Hz~maximum
P6.11 of stop DC 0.00Hz 7
braking | reauency
Waiting time of r
P8.12 stop DC braking 0.0s~100.0s 0.0s w
Stop DC braking | .o,
P6.13 Bork 0%~100% 0% b g

59

#GEARINVERTER



Operation Instruction of AT20 Series Inverter

F'g‘:’:" Parameter Name Setting range Default |Property
pe.14 | StoP ':t'ﬁ‘:""i"“ 0.0s~100.0s 0.0s %*
P6.15 | Brake use rate |0%~100% 100% e

Rotational speed Model
P6.18 tracking current I0%-200% dependent *
Demagnetization
P6.21 time 0.00~5.00s " hooind %
(valid for SVC) Bt
0: Not effective
Over-excitation |1: Effective only when
R selection decelaration " ™
2: Effective always
Over-excitation
P6.24 suppression  |0~150% 100% b e
current value
P6.25 m’:;f:m“"" 1.00~2.50 1.25 %
Group P7 Operation display and Display
0: No function
1: Switchover between
operation panel
command and remote
operation command. It
indicates the switchover
between the current
command source and
operation panel control
(local operation). Iif
the current command
JOG function source is operation
F7.01 parameter panel control, the key Is 0 *
invalid.
2: Switchover between
forward and reverse
through JOG, it enly
valid when command
source Is operation
panel channel.
3: Forward Jog
{(JOG-FWD)
4: Reverse Jog
{JOG-REV)
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Chapter 5 List of Function Parameters

Function

code |Farameter Name Setting range Default |Property

0: STOP/RESET key
enabled only in
STOP/RESET operation panel control
key function |1: STOP/RESET key
enabled in any
operation mode

0000~FFFF

Bit00: Running frequency
1 (Hz)

Bit01: Setting frequency

(Hz)
Bit02: Bus voltage (V)
Bit03: Output voltage (V)
Bit04: Output current (A)
Bit05: Output power (kW)
LED display |Bit08: Output torque (%)
P7.03 running Bil07: S input status 1F ¥
parameter 1 |BitC8: MO1 output status
Bit09: FIV/Voltage of
potentiometer on
operation panel {V)
Bit10: FIC Voltage (V)
Bit11: Reserved
Bit12: Count value
Bit13: Length value
Bit14: Load speed display
Bit15: PID setting
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Operation Instruction of AT20 Series Inverter

Function
code

Parameter Name

Setting range

Default

Property

LED display
running
parameter 2

0000~FFFF

BIit00: PID feedback

Bit01: PLC stage

Bit02: Pulse input
frequency(kHz)

Bit03: Running frequency
2 (Hz)

BitD4: Remaining running
time

Bit05: FIVAVoltage of
potentiometer on
operation panel
before comection

V)

BIt06: FIC voltage before
correction (V)

Bit07: Reserved

Bit08: Motor rotational
speed

Bit09: Current power-on
time(Hour)

Bit10: Current running
time (Min)

Bit11: Pulse input
frequency(Hz)

Bit12: Communication
sefting value

Bit13: Speed feedback of
Encoder{Hz)

Bit14: Main frequency X
display(Hz)

Bit15:Auxiliary frequency
Y display (Hz}
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Chapter 5 List of Function Parameters

Fl;‘:’:" Parameter Name Setting range Default |Property
0000~FFFF
Bit00: Set frequency (Hz)
Bit01: Bus voltage (V)
Bit02: S input status
Bit03: MO1 output status
Bit04: FIV/Voltage of
potentiometer on
LED display stop operation panel(V)
R parameter  |Bit05: FIC voltage (V) - *
Bit07: Count value
Bit08: Length value
Bit09: PLC stage
Bit10: Load speed
Bit11: PID setting
Bit12: Pulse input
frequency(kHz)
Load speed
P7.06 iiplet oo caTkGHt 0.0001~6.5000 1.0000 #r
Heatsink
P7.07 | temperature of |0.0°C ~120.0°C - e
inverter IGBT
Group P8 Auxiliary Functions
JOG running  |0.00Hz~maximum
P8.00 e why . | [ua 2.00Hz ¥
JOG running
P8.01 fradubiiy 0.0s~8500.0s 20.0s P
JOG running
P8.02 iemathey 0.0s~6500.08 20.0s ¥
JOG running Model
P8.03 frequency 0.00s~65000s dependent b4
JOG running Model
P8.04 Bovons 0.0s~65000s it ¥
JOG running Modsl
P8.05 fraquency 0.0s~65000s depandent b4
JOG running Modsl
P8.06 Faqusaoy 0.0s~85000s dipancsit ¥
JOG running Model
P8.07 sk 0.0s~65000s drpirie ¥
deceleration time Model
P8.08 4 0.0s~65000s dependent b4
Jump frequency |0.00Hz~maximum
P8.09 1 T iosin 0.00Hz 7
Jump frequency |0.00Hz~maximum
P8.10 2 fraquency 0.00Hz w
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Function
code

Parameter Name

Setting range

Default |Property

P8.11

Frequency jump
amplitude

0.00Hz~maximum
frequency

0.00Hz

P8.12

Forward/Reverse
rotation dead-
zone time

0.0s~3000.0s

0.0s

P8.13

Reverse control

0: Enabled 1: Disabled

Running mode
when set
frequency lower
than frequency
lower limit

0: Run at frequency lower
limit

1: Stop

2: Run at zero speed

Droop control

0.00Hz~10.00Hz

0.00Hz

Accumulative
power-on time
threshold setfing

0h~B5000h

Accumulative
running time
threshold setting

0h~85000h

Startup
protection

0: No protect
1: Protect

Frequency
detection value
(FDT1)

0.00Hz~maximum
frequency

50.00Hz

Frequency

detection

hysteresis
(FDT1)

0.0%~100.0%
(FDT1 level)

5.0%

P8.21

Detection range
of frequency
reached

0.0%~100.0%
{maximum frequency)

0.0%

Jump frequency
during the
process of

acceleration/
deceleration

0: Disabled
1: Enabled

Frequency
switchover point
between
acceleration
time 1 and
acceleration time
2

0.00Hz~maximum
frequency

0.00Hz
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F‘;ﬁ’:ﬂ Parameter Name Setting range Default |Property
Freguency
switchover point
between "
PB.26 | deceleration g;‘:u”z"“‘“'“‘”'“ 000Hz | *#
time 1 and Ll
deceleration time
2
Terminal JOG |0: Disabled
ol preferred 1: Enabled 0 ol
Frequency
P8.28 | detection value ggoqu—maximum 50.00Hz %
(FDT2) ey,
Frequency
detaction 0.0%~100.0%
P829 | | steresis  |(FDT2level) S.0% *
(FDT2)
Any frequency
P8.30 | reaching gg'gu”z"““"““”'“ 5000Hz | %
detection value 1 oncy
Any frequency
reaching 0.0%~100.0%
e detection {maximum frequency) gk *
amplitude 1
Any frequency
P8.32 reaching gf:qu-maximum 50.00Hz ¥
detection value 2| I-eNeY
Any frequency
reaching 0.0%~100.0%
T detection {maximum frequency) L %
amplitude 2
0.0%~300.0%
Zero current
P8.34 100.0% corrasponding to 5.0% g
detection level rated motor current
Zero current
P8.36 | detection delay |0.01s~600.00s 0.10s W
time
0.0% (no detection)
P8.36 w‘mm&d 0.1%~300.0% (rated 200.0% |
motor current)
Output over-
P8.37 |current detection |0.00s~600.00s 0.00s 2o
delay time
Any current  |0,0%~300.0%
P8.58 reaching 1  |(rated motor current) 100.0% %

65

#GEARINVERTER




Operation Instruction of AT20 Series Inverter

F‘;ﬂ’:ﬂ Parameter Name Setting range Default |Property
Any curment
0.0%~300.0%
P8.39 reaching 1 0.0% ¥
amplitude (rated motor current)
Any current | 0.0%~300.0%
PaaD reaching 2 (rated motor current) 100.0% *
Any current
5 0.0%~300.0%
P8.41 reaching 2 0.0% kg
amplitude (rated motor current)
Timing function |0:Disabled
Pase selection 1:Enabled g ol
0:P8.44
1: FiV/potentiometer on
operation panel
Timing duration |2: FIC
PR3 source 3: Reserved 0 =
100% of analog input
corresponds to the value
of P8.44
P8.44 | Timing duration |0.0Min~6500.0Min 0.0Min *
FIV input voitage
P8.45 lower limit 0.00V~-P8.46 J10v -4
protection value
FIV input voltage
P8.46 upper limit  |P8.45~10.00V 6.80V r
protection value
Module
PB.AT temperature |0°C ~100°C 75°C ¥
threshold
0: Fan working during
Cooling fan running
Fiee control 1: Fan working o ¥
continuously
Dormant frequency
P8.49 f:::my (P8.51)~maximum 000Hz | +r
frequency (P0.10)
Pa.so | WakeP 812V 10 0-6500.08 0.0 *
Dormant 0.00Hz~wakeup frequency
P8.51 frequency | (P8.49) 0.00Hz b o
pas2 | DOMant deldy 14 05650008 0.0s *
Current running
P8.53 time hed 0.0Min~6500.0Min 0.0Min b4
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Function
code

Parameter Name

Setting range

Default

Property

P8.54

Output power
correction
coefficient

0~200%

100%

P8.55

Emergency
deceleration time

0~6553.58

Model
dependent

Group P8: Fault and Protection

P9.00

Motor overload

protection
selection

0: Disabled
1. Enabled

P9.01

Motor overload
protection gain

0.20~10.00

1.00

P9.02

Motor overload
waming
coefficient

50%~100%

80%

PS.03

Over voltage stall
gain

0~100

P9.04

Protection
voltage of over
voltage stall

120%~150%

130%

PS.07

Short-circuit to
ground upon
power on

0: Disabled
1: Enabled

Fault auto reset
times

0~20

P9.10

YO action
selection during
fault auto reset

0: No act
1: Act

Pg.11

Time interval of
fault auto reset

0.1s~100.0s

1.0s

P9.12

Input phase lost/
contactor suction
protection
selection

Unit's digit: Input phase
lost protection

Ten's digit: contactor
suction protection

0: disabled

1. enabled

PS8.13

Output phase
loss protection
selection

0: Disabled

1: Enabled

Unit's digit: output phase
loss protection

Ten's digit: output phase
loss protection before
running
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Function
code

Parameter Name

Setting range

Default |Property

P9.14

1st fault type

0: No fault

1: Reserved

2: Over-current during
acceleration

3: Over-current during
deceleration

4; Qver-current at constant,

speed

5: Over-voltage during
acceleration

6: Over-voltage during
deceleration

7. Over-voltage at
constant speed

8: Over-load of butter
resistance

9: Under voltage

10:AC drive overioad

11: Motor overload

12: Input Phase lost

P9.15

2nd fault type

13: Power output phase
loss

14: Module overheat

15: External equipment
fault

16: Communication fault

17: Contactor fault

18: Current detaction fault

19: Motor auto-tuning fault

20: Encoder/PG card fault

21: Parameters read-write
fault

22: AC drive hardware
fault

23: Short circuit to ground

24: Reserved

25: Reserved

26:Running time reached

27: User-defined fault 1

28: User-defined fault 2

29; Power-on time
reached

30: Load becoming 0

31: PID feedback lost
during running

40: Fast limit overtime
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Function

code Parameter Name

Setting range

Default |Property

3rd (latest) fault

P9.186 type

41; Switchover motor
when running

42: Speed deviation too
large

43: Motor aver speed

45: Motor over
temperature

51: Initial position fault

Group PA PID function

PID setting

PA.0Q Soxiros

0: PA.D1

1: FiVipotentiometer on
operation panel

2:FIC

3: Reserved

4: PULSE (S3, above
3.7KW)

5: Communication setting

6: Multi-reference

PA.01 | PID digit setting

0.0%~100.0%

50.0% *

PID feedback

PA.02 auirca

0: FIV/potentiometer on
operation panel
1:FIC
2: Resarved
3: FIV-FIC/ potentiometer
on operation panel-FIC
4: PULSE (83, above
3.7KW)
5: Communication setting
6: FIV+FIC/ potentiometer
on operation panel
+FIC
7: MAX {[FIV], [FIC|)}
MAX (| potentiometer on
operation panel |, [FIC])
8: MIN {JFIV], [FIC[Y/
MIN {| potentiometer on
operation panel |, |FIC])

PID action

PAD3 | direction

0: Forward action
1. Reverse action

PID setting

i feedback range

0~65535

1000

Proportional gain
Kp1

0.0~100.0

20.0

PA.06 | Integral time Ti1

0.015~10.00s

| % | %

2.00s

69

#GEARINVERTER



Operation Instruction of AT20 Series Inverter

F";':’:" Parameter Name Setting range Default |Property
PA.O7 Di“"’“’.;.:}‘f" time | 5 000s~10.000s 0000s | %
Cut-off frequency
PA.08 | of PID reverse |0.00~maximum frequency | 2.00Hz w
rotation
paog | PIDdevalion g go.-100.0% 00% | *
Pa1a | FIP ""I'f:?"““' 0.00%~100.00% 0.10% | *
PID setting
PAM | crangetime |0-00-650.00s 0.00s #*
PID feedback
PAM2 | T e [0.00-60.008 0.00s %
patg | PID oulPtiter |4 o0-60.00s 000s | *
PA.14 Reserved - - w
PA.15 P"’P"":g']a' gain|4 6100.0 20.0 o
PA16 | Integral time Ti2 |0.015~10.00s 2.00s ¥
pa17 | Diferential ime | 000~10.0008 0000s | *
0: No switchover
1: Switchover via S
terminal
PID parameter E—
i 2: Automatic switchover
PR mr based on deviation . *
3: Automatic switchover
based on running
frequency
PID parameter
PA19 | switchover |0.0%~PA.20 20.0% %
deviation 1
PID parameter
PA20 | switchover |PA.19~100.0% 80.0%
deviation 2
PA21 | PID inifial value |0.0%~100.0% 0.0% %
PID inilial value
PAZ2 | e |0.00-650.008 0.00s %
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Fl;?:" Parameter Name Setting range Default |Property
Unit’s digit: Integral
separated
0: Invalid
1: Valid
PIDintegral |Ten's digit: Whether fo
i property stop integral operation n *
when the output reaches
0: Continue integral
operation
1: Stop integral operation
Detection value |0.0%: Not judging
PA.26 | of PID feedback |feedback loss 0.0% w
loss 0.1%~100.0%
Detection time
PA.27 | of PID feedback |0.0s~20.0s 0.0s %
loss
enzn | PO ortonat S PR persionst | T
by 1: PID operation at stop
Group Pb: Swing Frequency, Fixed Length and Count
0: Relative to the central
Swing frequency |frequency
Pb.00 setting mode | 1: Relative to the 0 *
maximum frequency
Swing frequency ”
Pb.01 amplitude 0.0%~100.0% 0.0% ¥
Jump frequency v
Pb.02 amplitude 0.0%~50.0% 0.0% r
Pp.o3 |SWing freql Uency | o,1s~3000.0s 10.0s %
Triangular wave
Pb.04 rising time  |0.1%~100.0% 50.0% k4
coefficient
Pb.05 Setlength |Om~65535m 1000m W
Pb.06 | Actuallength |Om~685535m Oom b o
Number of pulses
Pb.07 per mater 0.1~6553.5 100.0 7
Pb.08 | Set count value |1~685535 1000 e
Designated count
Pb.09 e 1~65535 1000 r
Group PC Multi-Reference and Simple PLC Function
PC.00 M”'H'R:"’"’““’ -100.0%~100.0% 0.0% #
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Operation Instruction of AT20 Series Inverter

F‘;‘;ﬂ’:’“ Parameter Name Setting range Default |Property
pcot | MUEREREA | 100 0%~100.0% 0.0% ¥
PC.02 M“'E'R:"’"’““’ -100.0%~100.0% 0.0% #
pcog | MUEREITA%R | 100, 0%-~100.0% 0.0% *
PC.04 M”'H'R:'“"“’ -100.0%~100.0% 0.0% F
peos | MUFREE™A | 100.0%~100.0% 0.0% #
PC.06 M””‘R;f“"“ -100.0%~100.0% 0.0% ¥
PC.O7 M”'E'R:"’"’““’ -100.0%~100.0% 0.0% #
pc.og | MUIEREITA% | 100.0%-~100.0% 00% | %
PC.09 M”'H'R;'“"“’ -100.0%~100.0% 0.0% #
P | MUEREIETA%® | 100.0%~100.0% 0.0% =+
PC.1M M”'"‘Rffra"“ -100.0%~100.0% 0.0% o
PC.12 M”'E'Rf;““"’ -100.0%~100.0% 0.0% #
P13 | MUERRIETA%® | 100.0%-~100.0% 00% | %
PC.14 M”'H'Rff"’““’ -100.0%~100.0% 0.0% F
Pc.1g | MUEREISA%® | 100.0%~100.0% 0.0% #
0: Stop after the AC drive
runs one cycle
PC.16 ::;‘:";;@ 1:|§£§cﬁr§£ | W *
2: Repeat after the AC
drive runs one cycle
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Function
code

Parameter Name

Setting range

Default |Property

Simple PLC
retentive
selection

Unit's digit: Retentive upon

power fallure
0: No
1: Yes

Ten's digit: Retentive upon

stop
0: No
1: Yes

Running time
of simple PLC
reference 0

0.0s(h)~6500.0s(h)

0.0s(h) w

PC.19

Acceleration/
deceleration time
of simple PLC
reference 0

0-3

PC.20

Running time
of simple PLC
reference 1

0.0s(h}~6500.0s{h)

0.0s{h) *

PC.21

Acceleration/
deceleration time
of simple PLC
reference 1

0-3

PC.22

Running time
of simple PLC
reference 2

0.0s(h)~6500.0s(h)

0.0s(h) ¥

PC.23

Acceleration/
deceleration time
of simpla PLC
reference 2

(=]

~3

Running time
of simple PLC
reference 3

0.0s(h)~6500.0s(h)

0.0s(h) *

PC.25

Acceleration/
deceleration time
of simple PLC
reference 3

0~3

PC.26

Running time
of simple PLC
reference 4

0.0s(h)~6500.0s(h)

0.0s(h) ¥

PC.27

Acceleration/
deceleration time
of simple PLC
reference 4
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Function
code

Parameter Name

Setting range

Default |Property

PC.28

Running time
of simple PLC
reference 5

0.0s(h)~6500.0s(h)

0.0s(h) *

PC.28

Acceleration/
deceleration time
of simple PLC
reference 5

(=]

~3

PC.30

Running time
of simple PLC
reference 6

0.0s(h)-6500.0s(h)

0.0s(h) b4

PC.31

Acceleration/
deceleration time
of simple PLC
reference 6

0~3

PC.32

Running time
of simple PLC
reference 7

0.0s(h)~6500.0s(h)

0.0s(h) b4

PC.33

Acceleration/
deceleration time
of simple PLC
reference 7

0~3

Runnlng time
of simple PLC
reference 8

0.0s(h)~6500.0s(h)

00sth) | *

PC.35

Acceleration/
deceleration time
of simple PLC
reference 8

PC.36

Running time
of simple PLC
reference 8

0.08(h)~6500.0s(h)

0.0s(h) k-4

PC.37

Acceleration/
deceleration time
of simple PLC
reference 9

(=]

~3

PC.38

Running time
of simple PLC
reference 10

0.0s(h}~6500.0s(h)

0.0s(h) *

PC.39

Acceleration/
deceleration time
of simple PLC
refarence 10
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Function
code

Parameter Name

Setting range

Default |Property

PC.40

Running time
of simple PLC
reference 11

0.0s(h)~6500.0s(h)

0.0s(h) *

PC.41

Acceleration/
deceleration time
of simple PLC
reference 11

(=]

~3

PC.42

Running time
of simple PLC
reference 12

0.0s(h)-6800.0s(h)

0.0s(h) b4

PC.43

Acceleration/
deceleration time
of simple PLC
referance 12

0~3

Running time
of simple PLC
referance 13

0.0s(h)~6500.0s(h)

0.0s(h) b4

PC.45

Acceleration/
deceleration time
of simple PLC
reference 13

0~3

PC.46

Runnlng time
of simple PLC
reference 14

0.0s(h)~6500.0s(h)

00sth) | *

PC.47

Acceleration/
deceleration time
of simple PLC
reference 14

PC.48

Running time
of simple PLC
reference 15

0.08(h)~6500.0s(h)

0.0s(h) k-4

PC.49

Acceleration/
deceleration time
of simple PLC
reference 16

0~3

PC.50

Time unit of
simple PLC
running

0: s (second)
1: h (hour)
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Operation Instruction of AT20 Series Inverter

Function

code Parameter Name

Setting range

Default |Property

Reference 0

a1 source

0: Set by PC.00

1: FIV/Potentiometer on
operation panel

2:FIC

3: Reserved

4: PULSE

5. PID

6: Set by preset frequency
(P0.08), UP/DOWN can
be modified

Group PD: Communication

Parameters

PD.O0 Baud rate

Unit's digit: MODBUS
0: 300BPS

1: 600BPS

2: 1200BPS

3: 2400BPS

4: 4800BPS

5: 9600BPS

6: 19200BPS

7: 38400BPS

8: 57600BPS

9: 1152008PS

Ten's digit: Reserved
Hundred's digit: Reserved
Thousand's digit:
Reserved

PD.O1 Data format

0: No check, <B-N-2>

1: Even parity check, <8-
E-1>

2: Odd Parity check, <8-
01>

3: B-NA1

PD.02 | Local address

1~247

PD.03 | Response delay

Oms~20ms

Communication

PR timeout

0.0 (Invalid), 0.1s~60.0s

0.0

Data transfer

YR format selection

Unit's digit: MODBUS
0: Non-standard MODBUS

protocol
1: Standard MODBUS

protocol
Ten's digit Reserved

Communication
reading cumment
resolution

PD.0B

0: 0.01A
1:0.1A
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F‘;‘::“ Parameter Name Setting range Default |Property

Group PP: User-Defined Function Codes

PP.00 | User password |0~65535 0 b4

0: No operation
Parameter  |01: Restore factory
Initialization  |settings except motor

parameters

PP.01

Group CO Torque control parameter

Speed/Torque |, o0 control
C0.00 control mede 1 Te trol

selection
0: Digital setting 1 (C0.03)
1: FIV/ Potentiometer on
operation panel
2:FIC
3: Reserved
4: PULSE
Torque sefting |5: Communication setting
source selection |6: MIN (FIV,FIC)
in torque control |MIN (Potentiometer on
mode operation panel,FIC)
7: MAX (FIV,FICY
MAX (Potentiometer on
operation panel,FIC)
(The full range of 1-7
comresponding to the digit
setting of C0.03)

Torgue digit
C0.03 | setting in torque |-200.0%~200.0% 150.0% ¥
control

Forward
maximum 0.00Hz~maximum
frequency in  |frequency

torgue control

50.00Hz ¥

Reverse
maximum 0.00Hz~maximum
frequency in  |frequency

torque control

C0.06 50.00Hz *

Acceleration time

B In torque control

0.00s~65000s 0.00s

Deceleration time
C0.08 in torque control 0.00s~65000s 0.00s 7

Group C5 Control optimization parameters
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F‘;?:" Parameter Name Setting range Default |Property
DPWM
switchover  |5.00Hz~maximum
C5.00 o Ay 8.00Hz r
limit
0: Asynchronous
PWM modulation| modulation
Bl mode 1: Synchronous ¢ ol
modulation
Dead zone .
0: No compensation
C5.02 | compensation |, 1 b4
mode selection 1: Compensation mode 1
0: Random PWM invalid
C5.03 R""?e’:mpw” 1~10: PWM carrier 0 %
frequency random depth
Rapid current |0: Disabled
e limit 1: Enabled 1 *
Voltage over
C5.05 modulation  |100~110 105 b e
coefficient
Under voltage
C5.06 |, hoid setii ? 210~420 350 b
Dead zone time
C5.08 o e 100%~200% 150% ¥
Over voltage i Model
C5.09 Vhimatiokd satling 200.0V~2500.0v Sk
Group C6: FI Curve Setting(F! is FIV or FIC)
Fl curve 4
C6.00 minimum input 0.00V~C8.02 0.00v w
Corresponding
setting of FI
C6.01 ey L -100.0%~+100.0% 0.0% k-
Input
Fl curve 4
C6.02 inflexion 1 Input C6.00~C6.04 3.00v r
Corresponding
setting of FI
C6.03 i -100.0%~+100.0% 30.0% b o
1 input
Fl curve 4
C6.04 infloxion 2 input C6.02~C6.06 6.00V b g
Corresponding
setting of FI
C6.05 curve 4 inflexion -100.0%~+100,0% 60.0% *
2 input
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F‘;ﬁ’:ﬂ Parameter Name Setting range Default |Property
Fl curve 4
C6.06 maximum Input C6.06~+10.00V 10.00v W
Corresponding
setting of
C6.07 Fl curve 4 -100.0%~+100.0% 100.0% *
maximum input
Fl curve 5
C6.08 minimum Input 0.00v~C6.10 0.00v b4
Corresponding
setting of FI
C6.09 i B T -100.0%~+100.0% 0.0% k4
input
Fl curve 5
C6.10 inflexion 1 input C6.08~C6.12 3.00V b 4
Corresponding
setting of FI
Cé.11 curve 5 inflexion -100.0%~+100.0% 30.0% b4
1 input
Fl curve 5
C6.12 inflaxion 2 input C6.10~C6.14 6.00V *
Corresponding
setting of FI
C6.13 e & Mfedon -100.0%~+100.0% 60.0% k- 1
2 input
Fl curve 5
C6.14 mum Input C6.12~+10.00V 10.00V b1
Cormresponding
C6.15 setting of F1  |-100.0%~+100.0% 100.0% k-
curve
ce.1e | MMERANOT |.100.0%~100.0% 00% | *
Jump amplitude »
C6.17 of EIV input 0.0%~100.0% 0.5% b4
Jump peint of
C6.18 FIC input -100.0%~100.0% 0.0% w
Jump amplitude s
C6.19 of FIC input 0.0%~100.0% 0.5% b4
Monitoring parameters:
Function :
Code Parameter Name Unit
Group DO Basic monitoring parameters
D0.00 Running frequency {Hz) 0.01Hz
D0.01 Set frequency (Hz) 0.01Hz
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Operation Instruction of AT20 Series Inverter

Fm:" Paramater Name Unit
D0.02 Bus voltage (V) 0.1V
D0.03 Output voltage (V) 1V
D0.04 Output current (A) 0.01A
D0.05 Output power (kW) 0.1kW
DO0.06 Output torque (%) 0.1%
D0.07 S input status 1
D0.08 MO1 oulput status 1
D0.09 Potentiometer on operation panel/FIV Voltage (V) 0.01V
D0.10 FIC Voliage (V) 0.01V
D0.11 Reserved
D0.12 Count value 1
D0.13 Length value 1
D0.14 Load speed display 1
D0.15 PID setting 1
DO.16 PID feedback 1
D0.17 PLC stage 1
D0.18 PULSE input pulse frequency (kHz) 0.01kHz
D0.19 Reserved
D0.20 Remaining running time 0.1Min

Potentiometer on operation panel /FIV voitage before
D0.21 i 0.001V
D0.22 FIC voltage before correction 0.001V
D0.23 Reserved
D0.24 Linear speed 1m/Min
D0.25 On the current power-on time 1Min
DO0.26 The current running time 0.1Min
D0.27 Input pulse frequency 1Hz
D0.28 Communication setting value 0.01%
D0.29 Reserved
D0.30 Reserved
D0.31 Auxiliary frequency Y display 0.01Hz
D0.32 View any memory address values 1
D0.33 Reserved
D0.34 Motor temperature value 1°C
D0.35 Target torque (%) 0.1%
DO0.36 Reserved 1
D0.37 Power factor angle 0.1°
D0.38 Reserved 1
DO0.38 Target voltage upon V/F separation v
D0.40 Output voltage upon V/F separation v
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Fm:" Parameter Name Unit
DO0.41 Reserved

DO0.42 Resarved

D0.43 Reserved

DO0.44 Reserved

DO0.45 Fault info 0
D0.58 Z signal counter 1
D0.50 Set frequency (%) 0.01%
D0.60 Running frequency (%) 0.01%
DO0.61 AC drive stalus 1
DO0.74 AC drive output torque 0.1
D0.76 Accumulative power consumption low level 0.1°C
DO0.77 Accumulative power consumption high level 1"c
D0.78 Linear speed 1m/min
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Fault code list:
Fault Fault
P Name ; Name
Over current during
o acceleration
Over curmrent during
0c2 deceleration IE Current detection fault
Over current during
0oc3 iant snced TE Motor auto-tuning fault
Over voltage during
out acceleration
Over voltage during
ouz Hacalsratian EEP EEPROM read-write fault
Over voltage during
ou3 tant spead GND | Short circuit to ground fault
Accumulative running time
POF Control power fault END1 feachad faiilt
Accumulative power on time
Ly Under voltage fault END2 Feackad Failt
oL2 AC drive over load LOAD Load becoming 0 fault
PID fesdback lost during
oL Mator over load PIOE running fault
LI Input phase loss CBC Rapid current limit fault
LO QOutput phase loss ESP | Speed deviation too large fault
OH Module over heat 0SP Motor over speed fault

EF External equipment fault

CE Communication fault
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Appdenix 1

ParameterDescription of PID
Control(0.4~2.2kW V/F)

1. Main Functions of PID Control

Spedial function Function description e
1) "Sefting Pressure, Feedback Pressure” is
displayed on the digital tube at the same time,
unit is bar, and other contents can be switched

Pressure setting |to display.

and displaying |2) Pressure mode can be adjusted by up and
down keys.
Refer to PA.O0 parameter. PA.00 = 0: number
target value PA.O1
1) When the pressure arrives, the running
frequency is less than the sleep frequency
PA.28, and the duration is longer than the sleep
time PA.30, the frequency drops to 0, and it
enters the sleep mode, displaying "SLP".

PID 2} The running frequency is higher than

Sleep Function |the sleep frequency PA.29, and when the| SLP
frequency Is under stable operation, the
frequency inverter can recognize intelligently
and enter the sleep mode. The related
parameters PA.45~PA 48
3) Frequency bigger than PA.49, no judgment
of sleep.

Wal;?-ll;p function In sleep, when the pressure drops to the set
Jetecti nalfumn cta jon|PrEssure of PA31, the frequency inverter wakes
of PID up and the PID starts to work.
. < When sleep and anti-freezing function is
A"f"mf';?;"g effective, the duration is longer than PA 42,
running PA.43 time at the frequency of PA.44.
Detection of |When the pressure sensor wire break, the
Pressure Sensor |frequency inverter will report the fault and| PidE
Wire Break |display "PidE", refer o parameters PA28, PA2T
If the pressure is higher than PA.32, the high
High water pressure fault will be reported and shutdown.
pressure alarm The fault code HP

(delayed time PA.35 then automatic reset
failure after pressure retums to normal)
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Special function Function description Shc‘:;i:g
If the pressure is lower than PA.33 and the
[ duration is longer than PA.36, the low pressure
i s fault will be reported and the shutdown. The| LP
press fault code "LP"
(Delay time PA.35 automatic reset fault)
*Detection frequency A"= 2 Hz below maximum
frequency = P.10-2 Hz
If the running fraequency of frequency inverter
Watear:h"?‘rtage is bigger than "detection frequency A", the| LL
duration is longer than PA. 37, and the pressure
is less than PA. 34, the water shortage fault will
be reported and shutdown.The fault code "LL"
When water shortage fault occurs, the
frequency inverter will automatically reset the
Auml_j:angfet fault and run. The automatic reset interval time
Water Sh refers to PA.39.PA.40. Realize the shutdown
Faull: e after cut off the water supply, and automatically
restore the normal water supply after the tap
water is normal,
2. Controlled parameters of PID
Function| Paramete Z
i il Setting Range Default |Property
PA Group PID Function
0: PA.01 Setiing
ZFIC
PA.00 ngr::“ 5: Commurication giving ) #
6: Muli-segment instruction
giving
Setting pressure
PA.O1 0.00-50.00bar 0.00bar~PA.04 bar 250bar | ¥
PID feedback |1: FIC
PA.02 source 5: Communication giving 1 *
PID action |0: forward action
i direction 1: raverse action 0 *
*
Pressure range
PA.04 0.00-50.00bar 0~650.00 bar 10.00 bar : :. Uﬁ_ar
Proportional i
PA.O5 gain Kpl 0.0~100.0 B0.O o
PA.06 |Integral time Ti1)0.01s~10.00s 2.00s *
paoy | DervatveTime | o nooe~10.000s 0.000s |
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Function| Parameter :
Code Rana Setting Range Default |Property
reverse
rotation cut-off
PA.08 foekiriet 0.00~maximum frequency 0.00Hz b4
PID
Pagg | PID 9e¥iaon 10 gog100.0% 01% | *
PID Differential
PA.10 limiting 0.00%~100.00% 0.10% w
PID giving
PA.11 change time 0.00~650.00s 0.00s b4
PID feedback
PA.12 filter time 0.00~60.00s 0.00s k4
pa13 |FIP °;,":"':‘ fiter | 5 0o~60.00s 000s | %
PA.14 Reserved |- - *
Proportional s
PA.15 gain Kp2 0.0~100.0 100.0 4
PA.16 |Integral time Ti2|0.01s~10.008 0.50s *r
pa17 | Diferental time g 500s~10.000s 0.000s | #*
0: No switch over
PID Parameter ;: 7 F
1: Switch over via X terminal
ot ﬁm"‘:’ 2: Automatic switch over 2 =
based on deviation
PID parameter
PA.18 switchover |[0.0%~PA.20 5.0% w
deviation 1
PID parameter
PA.20 switchover |PA.19~100.0% 10.0% ¥
deviation 2
PA.21 | PID initial value [0.0%~100.0% 0.0% brd
PID initial value
PA.22 holding time 0.00~650.00s 0.00s T
Forward
direction
PA.23 | maximum value | 0.00%~100.00% 2.00% o
of two output
deviations
Reverse
direction
PA.24 | maximum value |0.00%~100.00% 2,00% ¢
of two output
deviations
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F"éng:n Pam £ Setting Range Default |Property
Unit's digit: Integral separated
0: Invalid
1: Valid
PID integral |Ten’s digit: Whether to stop
e property integral operation when the w *
output reaches
0: Continue integral operation
1: Stop integral operation
Diatactishvalue &23“ Not judging feedback
PA.26 |of PIDIofzzdbad: Set 1.00V to be valid 0.00v w
{2mA*500 chms = 1.00V)
Detaction time
PA.27 |of PID feedback |0.0s~20.0s 1.0s b4
loss
PID operation at|0: No PID operation at stop
e slop 1: PID operation at stop i ad
PA.29 |Sleep frequency|0.00~maximum frequency 25.00HZ |
PA.30 Sleep time  |0.00~60008 108 Lo
Sleep wake-up i
PA.31 percentage 0.0~ 100.0% 90.0% w
Upper limit
alarm value of
PA.32 |feedback signal |PA.33~PA.04 5.00 b4
{e.g. high
pressure)
Lower limit
alarm value of
PA.33 |feedback signal:|0.00~PA.32 0 b= ¢
setto 0, no
alarm
Detection
value of water
PA.34 shortage 0.00 ~ PA.O1 0.25 b4
pressure
When the
pressure retumns
to normal and
delays, PA.35
PA.35 | automatically |0~89995 105 e
relieves the
high-voltage
or low-voltage
faults.
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Function| Parameter :
Code Rana Setting Range Default |Property

Low voltage
PA.36 | alarm detection |0~99998 108 *
time

Water shartage
PA.37 | alarm detection 0~9999S 100S *
time

Power-on  |0~65000S5
automatic  |(0:0~65000S
operation delay |(0:De not run automatically
settings when power-on)

Interval time of
10 times ahead
PA39 | of automatic |0~65000S 600S h=¢
reset of water
shortage

Interval time
of 10 times
PA.40 | after resetof |0~1000 minutes
water-shortage
pressure

minutes

Interval time
of 10 times
PA.40 | after resetof |0~1000 minutes

water-shortage
pressure

minutes

Anti freezing
PA41 | valid: 1-Valid [0~1 0 *
0-Invalid

Anti freezing
PA.42 | waiting time |0~65000s 900s b4
when sleep

Anti freezing
PA43 | runningtime |0~65000s s W
when sleep

Anti freezing

running
PA.44 frequency when 0~50.00Hz 15.00HZ | +#r

sleep

sleep judgment:
only when

Frequency
PA45 change < P635/ 0~10.00Hz 0.50HZ *
S, start to
judging sleep
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Function| Parameter :
Code Rana Setting Range Default |Property

sleep judgment:
Allowed
PA.46 declining 0.0~10.0% 0.60% 4
pressure when
frequency lower

slesp judgment:

Declined
PA.4T frequency per 0~10.00Hz 0.30HZ *
second

Sleep judgment:
times of
frequency
decline

0~1000 100 w

Sleep judgment:
frequency is
higher than

PA49, no
judgment of
sleep

O~Maximum frequencyP0.10 | 42.00HZ | ¥

PA.50 |PID sample time|0~1000 ms 4ms x4

3.Fault alarm

Fault name Panel display Fault code
Acceleration overcurrent oC1 2
Deceleration overcurrent oC2 3

Constant Speed overcurrent oC3 4
Acceleration overvoltage ou1 5
Decsleration overvoltage o2 6

Constant speed overcurrent o3 7
Buffer resistance overload
(Continuous enter undervoltage) POF 8
Undervoltage LJ 2
Frequency inverter overload oL2 10
Motor overioad OL1 1
Module overheating OH 14
External fault EF 15
Communication overtime CE 186
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Fault name Panel display Fault code
Low water pressure alarm LP 24
High water pressure alarm hP 2
Water shortage alarm LL 28
Run time arrival End1 26
Power-on time arrival End2 29
feedback loss at running time
(Pressure sensor wire breaking PidE 31
detection)
Noted information We:.?;"ayp“’“'
Frequency inverter under sleep SLp
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Appdenix 2 Parameter Description of

PID Control Vector Control
1. Controlled parameters of PID
F'g‘:::" Parameter Name Setling Range Default |Property
PA Group PID Function
PA.00 |PID given source |0: PA.01 Setting 0 r
Setling pressure
PA.O1 0.00-50.00bar 0.00bar~PA.04 bar 2.50 bar ¥
PID feadback |1:FIC
raild source 5:Communication giving ? *
PID action  |0:forward action
e direction 1:reverse action " *
¢
Pressure range
PA.04 0~650.00 bar 10.00 bar | 0,00~
0.00-50.00bar 50, O0bar
PA.05 P"’p"r:'&‘a' g8in 5 0-100.0 80.0 *
PA.D6 | Integral time Ti1 (0.015~10.00s 2.00s his
PA.07 D""a.l'.’:? Time |5 00s~10.000s 0000s | ¥
Reverse rotation
PA.D8 | cut-off frequency |0.00~maximum frequency | 0.00Hz r
of PID
pagg | PIDdevialion g oo 100.0% 0.1% ¥
PID differential
PA.10 limiting 0.00%~100.00% 0.10% *
PID giving
PA.11 change time 0.00~650.00s 0.00s w
PID feedback
PA.12 filter time 0.00-60.00s 0.00s r
Pa13 | 1D uPULiter |5 00-60.00s 0.00s | *
PA.14 Reserved w
PA15 P"’W’E‘;',“,a’ 9ain| 5 6~100.0 1000 | %
PA.16 | Integral time Ti2 |0.01s~10.0s 0.50s *
pa17 | Diferential ime 14 000s~10.000s 0000s | #
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Function
Code

Parameter Name

Setting Range

Default |Property

PA.18

PID parameter
switchover
condition

0: No switch over

1: Switch over via X
terminal

2: Automatic switch over
based on deviation

PA.19

PID parameter
switchover
deviation 1

0.0%~PA.20

5.0% ¥

PA.20

PID parameter
switchover
deviation 2

PA.18~100.0%

10.0% b4

PA.21

PID initial value

0.0%~100.0%

0.0%

PA.22

PID initial value
holding time

0.00~650.00s

0.00s w

PA.23

Forward direction
maximum value
of two output
deviations

0.00~100.00%

2.0%

Reverse direction
maximum value
of two output
deviations

0.00~100.00%

2.0% ¢

PA.25

PID integral
property

Unit's digit: Integral
separated

0: Invalid

1: Valid

Ten's digit: Whether fo
stop integral operation
when the output
reaches

0: Continue integral
operation

1: Stop integral operation

Detection value
of PID feedback
loss

0.00V: Not judging
feedback loss

Set 1.00V to be valid
{2mA*500 ohms =
1.00v)

0.00Vv ¥

PA27

Detection time
of PID feedback
loss

0.0s~20.0s

1.0s w

PA.28

PID operation at
stop

0: No PID operation at
stop
1: PID operation at stop
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F'{‘:'ﬁ:“ Parameter Name Setting Range Default |Property
PA.28 | Sleep frequency |0.00~maximum frequency | 25.00Hz *
2. Fault alarm
Fault name Panel display Fault code
Acceleration overcurrent oC1 2
Deceleration overcurrent oC2 3
Constant Speed overcurrent oC3 4
Acceleration overvoltage ou1 5
Deceleration overvoltage o2 6
Constant speed overvoltage o3 7
Bu!'l’ar resistance overload POF 8
{Continuous enter undervoltage
Undervoltage LU 9
Frequency inverter overioad oL2 10
Motor overload OoL1 1
Module overheating OH 14
External fault EF 15
Communication overtime CE 16
Low water pressure alarm LP 24
High water pressure alarm hP 27
Water shortage alarm LL 28
Run time arrival End1 26
Power-on time arrival End2 28
Feedback loss at running time
(Pressure sensor wire breaking PidE 3
detection)
Noted Information Oper;:;naypanel
Frequency inverter under sleepa sLp
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Appdennix 3 Troubleshooting
1 Fault alarm and countermeasures

The drive has a number of warning messages and protection
functions. Once the fault ocecurs, the protection function operates,
the drive stops outputling, the drive fault relay contacts act, and the
fault code is displayed on the drive display panel. Before seeking
service, users can perform self-checking according to the tips in this
section, analyze the cause of the fault, and find a solution. If it is
the reason listed in the dotted box, please seek service, contact the
agent of the drive you purchased or contact us directly.

The QUOC in the warning message is a hardware overcurrent or
overvoltage signal. In most cases, the hardware overvoltage fault
causes the OUOC alarm.

servo drive unit

Fault Name | Display Possible Causes Solutions
1: The output circuit
is grounded or short
circuited. 1: Eliminate external
2: The connecting cable |faults.
of the motor is too long.  |2: Install a reactor or an
3: The module overheats. |output filter.

4: The intemal connections

protection become loose. the cooling fan.
5:The main control board |4: Connect all cables
is faulty. Properly.
6: The drive board is 5, B, 7: Looking for
faulty. technical support
7: The servo drive
module is faulty

3: Check the air filter and
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Fault Name |[Display Possible Causes Solutions
1: The output circul 1: Eliminate external
b faults.
:gm" ndsdl bt 2: Perform the motor
2: Motor auto-tuning is g!":"'“'“'"ﬂ'm
not Performed. a4
3: The acceleration time :?ﬁ?“”"h'; ki e
is too Short. : Adjust the manu
Overcurrent 4: Manual torque boost or me boost or VIF
during 0C1 |VIF curve is not appropriate. |- , =
acceleration 5: The voltage is too low. : Adjl..:s:at::ewltage o
f:'pT:"ﬁ Startup operaflon |6; Select rotational speed
ting tracking restart or start
7: A sudden load is added ;’_"’H' em' mm”’m m'
B Tho AC drve moelis [0
of too small power class. higher power class.
1: The output circuit ]
: 1: Eliminate extemnal
: grounded or short Yeusits:
2: Molor auto-unings |2 Perform the motor
not performed. g, | n "gih
Overcurrent 3: The deceleration lime d'ecr:r:r:::n ﬂ?‘na
during 0C2 |is too Short. 4: Adjust the vol s
acceleration 4: The vollage is toolow. | o " o laga
5: A sudden load Is added 5"', Rm""mgméa il
during Deceleration. load
6: The braking unit and ;
L : 6: Install the braking unit
braki sta ot
Inml"l'gd':”' M8re MOt | and braking resistor.
1: The output circuit 1: Eliminate external
is grounded or short faults.
circuited, 2: Perform the motor
0 2: Motor auto-tuning is  |auto- tuning.
wnl;nt::tt - oc3 not performed. 3: Adjust the voltage to
da 3: The voltage is too low. |normal range.
4: A sudden load is added |4: Remove the added
during operation. load.
5: The AC drive model is |5: Select an AC drive of
of too small power class. |higher power class.
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Fault Name |Display Possible Causes Solutions
i The Input voltage s 4: adjust the voltaga to
2:An|g = alfirce normal range.
drives he duri 2: Gancel the external
Overvoltage s motor duing (5o or install a braking
during oul |,. resistor.
acceleration ;‘: ;hoasmmtbn time 3: Increase the
4: TI]a bralglng unit and :m Ii'ne unit
;mszlrl?d resistor are not and beaking h'El ul '9_
1: The input voltage is
too high.
kst S SO g s
Overvoltage drives the molor during ;“g;:::'g: edernai
during ou2 deceleration. : orinstall the
deceleration 3: The deceleration ime m""“’ei it brsldng
Is too Short. 4
: 5 4: Install the braking unit
4: The braking unit and
ruiing Foslstor s ot and braking resistor.
installed.
1: The input voltage is | 1: Adjust the voltage to
Overvoltage at too high. normal range.
constant 0U3 |2 An extemal force 2: Cancel the external
speed drives the motor during force or install the braking
deceleration. resistor.
1: The input voltage is | 1: Adjust the voltage to
too high. normal range.
C;’:";' POWST| POF |2:An external force |2: Cancel the external
PRl drives the motor during  [force or install the braking
deceleration. resistor.
1: Instantaneous power
failure occurs on the
input power supply.
2: The AC drive's input
voltage is not withinthe |,
allowable range. ;j ::s';tlm mn' "
3: The bus voltage is i L
Undervoltage | LU il normal range.
‘ 3, 4, b, 6: Looking for
4: The rectifier brid d
buffer r:sistorram fgem;“ technical support
5: The drive board is
faulty.

6: The main conirol board
Is faulty.
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Fault Name |Display Possible Causes Solutions
1: The load Is too heavy |1: Reduce the load and
AC drive or locked-rotor occurs on |check the motor and
ovoHdaH OL2 |[the motor. mechanical condition.
2. The AC drive model is |2: Select an AC drive of
of too small power class. |higher power class
1: P9.01 is set improperly.|1: Set P9.01 correctty.
2: The load Is too heavy |2: Reduce the load and
or locked- rotor occurs on |check the motor and the
Motor overioad| OL1 e motor. mechanical condition.
3: The AC drive model is |3: Select an AC drive of
of too small power class. |higher power class.
1: The three-phase power
input is abnormal.
Power input 2: The drive board is 1: Eliminate external
faulty. i
phaseloss | LI |3 The ightening board is |2, 3, 4: Looking for
faulty. technical support
4: The main control board
is faulty.
1: The cable connecting
the AC drive and the 3
mator s faulty, :au E"l;minate external
2: The AC drive's three- At
Power output iB phase outputs are Z Chreg.lk whe;h;elhe
phase loss ummmmm""md :"*‘p ;
anaviog e L
3: The drive board is | g e
faulty. pport .
4: The module is faulty.
1: The ambient 1: Lower the ambient
temperature is too High.
temperature. 2: Clean the air filter.
2: The air filter is blocked. | 3: Replace the damaged
Module OH 3: The fan is damaged. |fan
overheat 4: The thermally sensitive |4. Replace the damaged
resistor of the module is |thermally sensitive resistor.
damaged. 5: Replace the servo
5: The servo drive drive
module is damaged. module.
External 1: External fault signal is
input via X.
squipment | EF 12 External fault signai s [Re5! the operation.
input via virtual I/O.
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Fault Name |Display Possible Causes Solutions
1: The host computeris |,
in abnormal state. ;;,St";f"m;”;sf“”"“ "
2: The communication 2: Check the ‘
Communication CE c‘abla is [‘aully.. scation cabling.
fault 3: P028 is set improperly. 3: Set PO28 f
4: The communication 4;331 the eu'nrrmnca:m
parameters in group PD R "
are set improperly. i '
1: Replace the faulty
1: The drive board and  |drive board or power
Contactor fault| rAy |power supply are faulty. |supply board.
2: The contactor is faulty. |2: Replace the faulty
Contactor.
it 1: The HALL device is  |1: Replace the faulty
dataclion IE faulty. HALL device.
fault 2: The drive board is 2: Replace the faulty
faulty. drive board.
1: Set the motor
1: The motor parameters
Motor auto- are not set according to mramrsh;mrdhgl o
tuning TE |[the nameplate. 2. Ch eck?he czbl A 3
fault 2: The motor auto-tuning o;:nneding the AC drive
mema. and the motor.
1: The encoder type is ;S":’mf"’; equ: tht”:
In_ ; actual situation.
2: The cable connaction 2:Eliminate external
Encoderfault | g [°fihe encoderls faults.
: 3: Replace the damaged
3: The encoder is Erond
damaged. z i
4: The PG card Is faulty, |4 Roplace the faulty PG
REFEC- The EEPROM chip is Replace the main control
P 5 damaged board
write fault : 3
1: Handle based on
AC drive ouoc 1: Overvoltage exists. Ow
hardware fault 2: Overcurrent exists. 2: Handle based on
overcurrent.
Short circuit to GND The motor is short Replace the cable or
ground circuited to the ground.  |motor.
Accumulative The accumulative running | Clear the record through
running time | END1 |time reaches the setting |The parameter
reached valua. initialization function.
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Fault Name |Display Possible Causes Solutions
Accumulative The accumulative power- |Clear the record through
power-on time | END2 |on timereaches the The parameter

reached setting value. initialization function.
The AC drive running Check that the load is
s LOAD |[current is lower than Hisoiad r e
becoming 0 PO.G4 setting of P8.64 and
— P9.65 is corect.
PID feedback The PID feedback is Check the PID feedback
lost PIDE |lower than the setting of |signal or set PA.26to a
during running PA.26. proper value.
1: The load is too heavy |1: Reduce the load and
Pulse-by-pulse or locked-rotor occurs on |check the motor and
currentlimit | CBC |the motor. mechanical condition.
fault 2: The AC drive model is |2: Select an AC drive of
of toosmall power class. |higher power class.
1: The encoder 1: Set the encoder
parameters are set parameters properly.
Too large Incorrectly. 2: Perform the motor
speed ESP |2: The motor auto-tuning |auto- tuning.
deviation is not Performed. 3: Set P9.69 and PS.70
3: PO.69 and PO.70 are  |correctly based on the
set incoractly. actual situation.
1: The encoder 1: Set the encoder
parameters are set parameters properly.
Incorrectly. 2: Perform the motor
M°m" 0SP |2 The motor auto-tuning |auto- tuning.
is not Performed. 3: Set P9.69 and PS.70
3: P9.69 and P9.70 are  |correctly based on the
set incomectly. actual situation.
Check that the motor
The motor parameters  |parameters are set
Iniﬂa:lapl?;ﬂion ini |are not set based on the |correctly and whether the
actual situation. setting of rated current is
too small.
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2 Common Faults and Solutions

You may come across the following faults during the use of the AC
drive. Refer to the following table for simple fault analysis.
Table 6-1 Troubleshooting to common faults of the AC drive

SN

Fault

Possible Causes

Solutions

There is no
display
at power-on.

1: There is no power supply
to the AC drive or the power
input to the AC drive is too
low.

2: The power supply of the
switch on the drive board of
the AC drive is Faulty.

3: The rectifier bridge is
damaged.

4: The control board or the
operation panel Is faulty.

5: The cable connecting the
control board and the drive
board and the operation
panel breaks.

1: Check the power
supply.

2: Check the bus voltage.
3:Looking for technical

support

“9000" is
displayed
at power-on.

1: The cable between the
drive board and the control
board s in poor contact.

2: Related components

on the control board are
damaged.

3: The motor or the motor
cable is short circuited to the
ground.

4: The HALL device is faulty.
5: The power input to the AC
drive is foo low.

Looking for technical
support

“‘GND" is
displayed at
power-on.

1. The motor or the motor
output cable is short-
clrcuited to the ground.

2: The AC drive is damaged.

1: Measure the insulation
of the motor and the
output cable with a
megger.

2: Looking for technical
support
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SN Fault Possible Causes Solutions
The AC drive
display is
normal 5
wonpoma (e e
o] st o o
% 2: The external control g7
d.s:'lliae?d tn?rml_nal CiZhia e SoM 2: Eliminate external fault.
running and |Crouited:
stops
immediately.
1: The setting of carrier
frequency Is too high. 1: Reduce the carrier
b a‘t‘]'e 2: The cooling fan Is frequency (P017).

5 fault damaged, or the air filteris |2: Replacs the fan and
e Sl blocked. clean the air filter.
frequently, 3: Components inside the | 3: Looking for technical

' |AC drive are damaged support
(thermal coupler or othars).
1: Check the motor and the
Thia theiar motor Cables. 1: Ensure the cable
ooz 2t Tha!_\Gd'lmpararretars betweenu:leAC drive and
not rotate |2 set improperly (motor  |the motor is normal.
3] <Tioe Tio parameters). 2: Replace the motor or
AC drive 3: The cable between the  |clear mechanical faults.
s drive board and the control |3: Check and re-set motor
) board is in poor contact. parameters.
4: The drive board is faulty.
_ 1: Check and resst the
;In The pa;annm are set parameters In group P.
TheS  |2: The external signalis |2 <o-connect the extamal
7 terminals |incomect signal cables. "
: 3: Re-confirm the jumper
are disabled. |3: The jumper bar across OP bei
r across OP and +24 V.
and +24 V becomes loose. 4:Looking for tachnical
4: The control board is faulty. support
Tha ThotaF 1: The encoder is faulty. 1: Replace the encoder
i 2: The encoder cable is and ensure the cabling is
8 lisal low connected incorrectly orin | proper.
= poor contact. 2: Replace the PG card.
CLVC mode. 3: The PG card is faulty. 3: Looking for technical
* |4: The drive board is faulty. |support
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Appdennix 3 Troubleshooting

SN Fault Possible Causes Solutions
The AC drive 1: The motor parameters are ishes ”tlers:ormre- f
THEOr.  [alimpanpy: the motor auto-tuning
overcurrent |2: The acceleration/ : S
9 e A 2: Set proper acceleration/
and deceleration time is dacaleration b
overvoltage |improper. Sob RIElon ime:
; 3: Looking for technical
frequently. |3: The load fluctuates. support
1: Check whether the
contactor cable is loose.
rAy is 2: Check whether the
reported contactor is faulty.
10 | upon power- n“‘of mﬂup contactor 8 |3, ~eck whether 24
on or P P V power supply of the
running. contactor is faulty.

4: Looking for technical
support
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Appendix 4

Communication Protocol

AT20 series inverter provides RS232 / RS485 communication
interface, and support the Modbus communication protocol. Users
can be achieved by computing machine or PLC central control,
through the communication protocol set inverter running commands,
modify or read function code parameters, read the inverter working
condition and fault information, etc.

1, The agreement content

The serial communication protocol defines the serial communication
transmission of information content and format.Including: host
polling or wide planting format;Host encoding method, the content
includes: the function of the required action code, data transmission
and error checking, etc.From the ring of machine should be used
is the same structure, content including: action confirmation, retum
the data and error checking, etc.If there was an emror in receiving
information from a machine, or cannot achieve the requirements of
the host, it will organize a fault feedback information in response to
the host.

2, Application methods

Application mode Inverter with RS232 / RS485 bus access to the
"from" single main PC/PLC control network.

3, Bus structure

(1) The interface way RS232 / RS485 interface hardware

{2) Asynchronous serial transmission mode, half-duplex
transmission mode.At the same time the host and the only one to
send data from the machine and the other can only receive data.
Data in the process of serial asynchronous communication, the form
of a message, a frame of a frame to send

(3)Topological structure from single host machine system.From
the machine address set in the range of 1 ~ 247, 0 for broadcast
communication address.In the network from the machine address
must be unique.
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4, Protocol Description

AT20 series inverter is a kind of asynchronous serial port
communication protocol of master-slave Modbus communication
protocol, the network has only one equipment (host) to establish
agreement (called "query/command").Other equipment (machine)
can only by providing data response of the main machine "query/
command", or "query/command" according to the host to make the
corresponding action.Host in this refers to the personal computer
(PC), industrial control equipment or programmable logic controller
(PLC), etc., from machine refers to AT20 inverter.The host can
communicate to a separate from the machine, alsc can to all under
a broadcast information from machine release.For access to the
host alone "query/command”, from the machine to return to a
information (called response), for radio host information, from the
machine without feedback response to the host.

5, Communications data structure

Communication data structure AT20 series inverter of the Modbus
protocol communication data format is as follows: using the RTU
mode, messages are sent at least begin with 3.5 characters pause
time interval.

In network wave rate under varied characters of the time, this is
the most easy to implement (below T1, T2, T3, T4).Transmission
equipment is the first domain address.

The transmission character of you can use is the hex 0...9,
A...F.Continuously detect network bus network facilities, including
pause interval of time.When the first domain (domain) to receive,
every equipment decoding to determine whether to own.After the
last transmission character, a pause at least 3.5 characters time
calibration for the end of the message.A new message can be
started after the pause.

The entire message frame must be as a continuous flow of
transmission.|f the time frame to complete more than 1.5 characters
before pause time, receiving equipment will refresh incomplete
message and assume that the next byte is a new message the
address of the domain.Likewise, if a new message in less than 3.5
characters of time and then a message before, receiving equipment
will think it is a continuation of the previous message.This will result
in an error, because in the final CRC field value can't be right.

RTU frame format:
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The frame header START 3.5 characters
Slave address ADR Communication address: 1~247
03: Read the machine parameters; 08: write
SV St R the machine parameters

Date content DATA (N-1)

Data content DATA (N-2 ) |Information content: Function code parameter

address, function code number of parameters,
""" function code parameter values, etc

Data contentDATAD

high-order position of CRC
CHK
rder position of CRC estimated value: CRC value
CHK
END 3.5 characters'time

CMD(Command instruction}and DATA(the description of data word)
command code:03H,read N word(Word)(Can read the most words
of 12)For example,From the machine address of 01 inverter startup
F105 continuous read for two consecutive values

The host command information

ADR 01H
CMD 03H
| high-order position of the starting address F1H
low-order posilion of the starting address 05H
high-order position of register 00H
low-order position of register 02H
low-order position of CRC CHK Wait to calculate the CRC CHK
high-order position of CRC CHK values
In response to information from the slave machine
Set PD.0S to 0:
ADR 01H
CMD 03H
high-order position of bytes 00H
low-order position of bytes 04H
Data high-order position of FO02H 00H
Data low-order position of F002H 00H
Data high-order position of FO03H 00H
Data low-order position of FOO3H 01H
low-order position of CRC CHK Wait to calculate the CRC CHK
high-arder position of CRC CHK values
Set PD.0O5 to 1:
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ADR 01H

CMD 03H

The number of byles 04H

Data high-order position of FO02H 00H

Data low-order position of FO02H 0CH

Data high-order position of FOO3H 00H

Data low-order position of FO03H 01H
low-order position of CRC CHK Wait to calculate the CRC CHK

high-order position of CRC CHK values
The command code:06H write a word(Word)For example,write
000(BB8H)to slave machine.

Address 05H inverter's FOOAH address.
The host command information

ADR 05H
CMD 06H
high-order position of data address FOH
low-order position of data address 0AH
high-order position of _information content 0BH
low-order position of information content B8H
low-order position of CRC CHK Wait to calculate the CRC
high-order position of CRC CHK CHK values
In response to information from the slave machine
ADR 02H
CMD 06H
high-order position of data address FOH
low-order position of data address 0AH
high-order position of _information content 13H
low-order position of information content 88H
low-order position of CRC CHK Wait to calculate the CRC
high-order position of CRC CHK CHK values

Check way——CRC Check way:CRC(Cyclical Redundancy Check)
use RTU frame format, The message includes error detection field
based on the method of CRC .CRC domain test the whole content
of a message. CRC domain is two byltes,contains a 16-bit binary
values.it is calculated by the transmission equipment, added to the
message.receive messages the device recalculate.And compared
with receives the CRC in the domain of value, if the two CRC value
is not equal, then there is an error in transmission.

CRC is saved in 0xFFFF,Then call a process to continuous 8-bit
bytes of the message and the values in the current register
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for processing.Only 8 bit data in each character of CRC is
effective,Starting bit and stopping bit and parity bits are invalid.

In the process of CRC,Each of the eight characters are separate
and dissimilar or register contents(XOR),The results move to the
least significant bit direction, set the most significant bit to 0. LSB is
extracted to test,if set LSB to 1,Register and preset value dissimilarity
or alone,if set LSB to 0, is not to.The whole process will repeat 8
times.when the last time ( the eighth time) is completed,next 8-bit
bytes and separate and register under the current value of the alien
or.The values in the final register.Is all bytes in the message is
executed after the CRC value.

When CRC added to the messages .The low byte to join first and
then high byte.CRC Simple function is as follows:

unsigned int crc_cal_value(unsigned char *data_value,unsigned
char data_length)

int i;
unsigned int crc_value=0xffiT;
while(data_|ength--)

crc_value®=*data_value++;

for(i=0;i<8;i++)

{

If{crc_value&0x0001)

crc_value=(crc_value>>1)*0xa001;
else

crc_value=crc_value>>1;

}
Returmn(crc_value);

Address definition of communication parameters

This part is the content of the communication, used to control the
operation of the inverter, inverter status and related parameters
setting.Read and write functional code parameter (some function
code which can not be changed, only for the use of manufacturers
or monitoring) : function code parameter address label rules:

By function block number and the label for the parameter address
representation rules .High byte: FO~FF(P group),A0~AF(C
group),70~7F(D group)low byte:00~FF
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Such as:P3.12,The address is expressed as F30C; attention:
PF group:Neither read the parameters, and do not change
parameters;Group D group: only can read, do not change the
parameters.

When some parameters in inverter is in operation, do not
change;Some parameters of the inverter in any state, cannot be
changed;Change function code parameters, but also pay attention
to the range of parameters, units, and related instructions.

In addition, because the EEPROM is stored frequently, the service
life of the block can reduce the the life of the block EPROM, so
some function code under the mode of communication, do not
need to be stored, just change the value of RAM.If it is P group of
parameters, in order to realize the function, as long as putting this
function code address high F into 0 can be achieved.|f it is C group
of parameters, in order to realize the function, as long as putting
the function code the address of high A into 4 can be achieved.
Corresponding function codes are shown as the following address:
the high byte: 00 ~ OF (P group), 40 ~ 4F(group B) low byte: 00 to
FF

Such as:

Function code P3.12 is not stored in the EEPROM,The address
is expressed as 030C;Function code C0-05 is not stored in the
EEPROM,The address is expressed as 4005; The address
representation can only do writing RAM,can’t do reading
action,when reading,it is invalid address. For all the parameters, can
also use the command code 7H to implement this function.
Stopping/starting parameters:

Paramster address Parameter description

1000 Communication Setting value (-10000~10000 ) {decimal
system )

1001 Operating frequency
1002 Bus voltage
1003 output voltage
1004 current output
10056 output power
1006 output torque
1007 running velocity
1008 S Input Flag
1009 MO1 output Flag
100A FIV voltage
100B FIC voltage
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100C Reserved

100D count value input

100E The length of the input

100F The load speed

1010 PID setting

1011 PID feedback

1012 PLC steps

1013 PULSE the input pulse fraquency,unit 0.01kHz

1014 Reserved

1015 The remaining running time

1016 FIV before correction voltage

1017 FIC before correction voltage

1018 Reserved

1019 Linear velocity

101A the current access to electricity time

101B the current running time

101C PULSE input pulse frequency,unit 1Hz

101D Communication Setting value

101E Reserved

101F The main frequency X show

1020 Auxiliary frequency Y show
attention:

Communication setting value is relative percentage, 10000
corresponds to 100.00% and - 10000-100.00%.The frequency of
dimensional data, the percentage Is relative to the percentage of
maximum frequency (P0.12);Counter rotating torque dimensional
data, the percentage is P2.10.

Control command input to the inverter:(write-only)

The command word
address

Command function

0001:Running forward
0002:Reverse running
0003:nomal inching tuming
2000 0004:Reversal point move
0005:Free downtime
0006:Slowing down
0007 Failure reset

Read the inverter state: (read-only)
| Status word address | Status word function |
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0001:Running forward

3000 0002:Reverse running
0003:closing down
Parameters lock password check: (if retumn for 8888H. it indicates that the
password check through)
Password address The content of the input password
1FOD sl
Command address Command content
BITQ:(reserved)
BIT1:(reserved)
2001 BIT2:RA-RB-RC output control
BIT3:resarved

BIT4:M01 output control

Analog output FOV control: (write-only)

Command address Command content
2002 0~7FFF represent 0%~100%
Analog output control:(Reserved)
Command address Command content
2003 0~7FFFrepresent 0%~100%
PULSE (PULSE) output control: (write -only)
Command addrass Command content
2004 0~7FFFrepresent 0%~100%
Inverter fault description:
Inverter fault address Inverter fault information
0000:failure-free
0001:reserve
0002:Accelerate over current
0003:Slow down over current
0004:Constant speed over current
0005:Accelerate over the voltage
0006:Slow down over voltage
0007:Constant speed over voltage
8000 0008:Buffer resistance overload fault
0008:Under-voltage fault
000A:The inverter overload
000B:Motor overload
000C:reserved
000D: The output phase
0ODE:Module is overheating

O00F:External fault
0010:Abnormal communication
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0011:Abnormal contactor
0012:Current detection fault
0013:Motor tuning fault
0014:reserved

0015:Abnormal parameters, reading and writing
00186:Inverter hardware failure
0017:Motor for short circult fault
0018:reserved

0019:reserved

001A:Running time reached
001B: reserved

8000 001C: reserved

001D: Accumulative power-on time reached
001E:Load becoming 0
001F:PID feedback lost during running
0028:With-wave current limit fault
0029:Motor switchover fault during running
002A: Too large speed deviation
002B: Motor over-speed
002D:Motor overheat
005A:Encoder line number setting error
005B:Don't connect the encoder
005C:Initial position fault
005E:Speed feedback error

Communication failures

il Fauilt feature description

0000:failure-free

0001:Password mistake

0002:The command code error
0003:CRC Checking arror

8001 0004:Invalid address

0005:Invalid parameter
0006:correcting parameter is invalid
0007:System is locked

0008:Block is EEPROM coperation

PD group Communication parameters show

Baud rate The factory value | 0005
units’ digit: MODUBS Baud rate
0:300BPS
1:600BPS
2:1200BPS
3:2400BPS
Fhad setting range  |4:4800BPS
5:9600BPS
6:19200BPS
7:38400BPS
8:57600BPS
9:115200BPS

This parameter is used to set data transfer rate between the PC
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and inverter.Notice that setting the baud rate of upper machine
and inverter must agree, otherwise, the communication can't carry
on.The faster the baud rate, the greater the communication.

The data format | The factory value | 3
0:No check:The data format<B,N,2>
PD.O1 1:Even-parity:The data format<8,E, 1>
sefting range  |2:0dd parity check:The data
format<8,0,1>

3:No check:The data format<8-N-1>

PC and data format set by the inverter must agree, otherwise, the
communication can't carry on.

The machine
PD.02 address | |N© factory value !

selting range 1~247, 0 is the broadcast address
When the machine address set to 0, namely for the broadcast
address, realize PC broadcasting functions.
The machine address has uniqueness (except the broadcast
address), which is to achieve the basis of upper machine and
inverter peer-to-peer communications.
Response latency Thefachnryvalue| 2ms
sefting range 0~20ms
Response latency: refers to the inverter data to accept the end up
to a upper machine to send data in the middle of the interval of time.
If the response time delay is less than the system processing time,
the response time delay will be subject to system processing time,
processing time, such as response time delay is longer than system
after processing the data, the system will delay waiting, until the
response delay time to up to a upper machine to send data.

PD.03

C:umu.lczlnn The factory value 0

ut

e 0.0 s (invalid )
seting range 0.1~60.08

When the function code is set to 0.0 s, communication timeout
parameter is invalid.

When the function code set to valid values, if a communication
and the interval time of the next communication beyond
the communication timeout, system will be submitted to the
communication failure error (CE).Usually, it is set into is invalid.If, in
the continuous communication system parameter set the time, you
can monitor the communication status.
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PD.05

Communication
protocol selection

The factory value

1

selting range

0: Non standard Modbus protocol
1: The standard Modbus protocol

PD.05=1:choose the standard Modbus protocol
PD.05=0: when reading command ,Returns number of bytes from
the machine is a byte more than the standard Modbus protocol,
detailed in this agreement

5 Communication data structures.
Read the current | v, .. tory value 1
resolution
FRoS 0: 0.01A
Setiing rerigs 1:0.1A

Used to determine the communication while reading the output
current, current value of the output units.
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