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e Thank you very much for your buying AT20 Series Advanced
Vector Control Inverter.

e 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
ACAUTION injury and damage the device. This Symbol is
also used for warning any un-safety operation.
In some cases, even the contents of "CAUTION"
still can cause serious accident. Please follow
these important precautions in any situation.
In some cases, even the contents of “CAUTION" still can cause
serious accident. Please follow these important precautions in any
situation.
In some cases, even the contents of “CAUTION" still can cause
serious accident. Please follow these important precautions in any
situation.
* NOTE indicate the necessary operation to ensure the device run
properly.
Warning Marks are placed on the front cover of the inverter.
Please follow these indications when using the inverter.

WARNING

e May cause injury or electric shock,

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

® Disconnect all power line before opening front cover of unit. Wait
at least 10 minutes until DC Bus capacitors discharge.

e Use proper grounding techniques.

» Never connect AC power to ocutput UVW terminals.
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Chapter 1 Introduction

Chapter 1 Introduction

1-1 Description of Name Plate

MODEL: AT20-03R7G4

INPUT: 3PH 380V 50Hz/60Hz

OUTPUT: 3PH 380V 9.0

FREQ RANGE: 0.1-599Hz 3.7kW

I||II|III| N WIRRm C €

(14011311111

MODE: AT20- 03R7 G4

4: 3PH AC380V

2: 1PH AC220V

G/P: G:Costant torque
P:Variable torque

03R7:3.TkW

011:11kW

AT20 Series inverter

1-2 Technology Features

Item AT20
Sensorless flux vector control (SVC)
Control Mode  |Close-loop vector control (FVC)(Above 3.7KW)

VIF control

@ |Maximum frequency |0~599Hz
§. 0.5kHz~16kHz
= Carrier frequency |The carrier frequency Is automatically adjusted
3 based on the load features.
g‘- Input frequency  |Digital setting: 0.01Hz
resolution Analog setting: Maximum frequency x 0.025%
G Type: 0.5H2/150%(SVC)
Starttorque |5 6. 0.5Hz/100%
Speed range | 1: 100 (SVC)
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Iltem AT20
Speed stability
Ry +0.5%(SVC)
G Type: 60s for 150% of the rated current,
3s for 180% of the rated current.
Overload capadity |5 1ve. 60s for 120% of the rated current,
3s for 150% of the rated current.
Auto-boost;
Torque boost |6, stomized boost: 0.1%-~30.0%
Straight-line ramp.
Ramp Mode Four groups of acceleration/deceleration time
with the range of 0,00°6500.0s
DC braking frequency: 0.00Hz~Maximum
: frequency
DCbraking |grking time: 0.0s~36.08
= Braking action current value: 0.0%~100.0%
2 JOG frequency range: 0.00Hz~50.00Hz.
g JOG control JOG acceleration/deceleration time:
= 0.05~6500.0s.
% hfl_il:?p:: P:;S;t It implements up to 16 speeds via the simple
pep PLC function or combination of terminal states
speeds
Onboard PID It rsah;e;:lrlt;cass-contmliad closed loop control
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
control frequent tripping due to over voltage/over current
Rapid current limit 512:1%5 ;ﬁ ‘;aevmd frequent over current faults of
It can limit the torque automatically and prevent
Torque 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
g i High performance |through the high-performance current vector
é § control technology
B The load feedback energy compensates the
@ g Ra?rlic:odiphride voltage reduction so that the AC drive can
i continue to run for a short time
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Iltem AT20
Support for multiple |Support resolver, differential and other types of
g PG card PG cards (3.7kw and above)
= = It helps to avoid frequent over current faults of
= ; c
g &| Rapid currentlimit |y 0 oG grive.
§ § Timing control | Timing range: 0.0Min~6500.0Min
Communication
s RS -485
Operation panel/Control terminals/Serial
communication port
Command source |y, can perform switchover between these
sources in various ways.
There are ten frequency sources.
Digital setting, analog voltage setting, analog
Frequency source | . ront setting, pulse setting, serial port setting.
You can perform switchover in various ways.
i There are ten auxiliary frequency sources. It can
Auxlliag:rr::uancy implement fine tuning of auxiliary frequency and
frequency synthesis.
Standard: 4 (1PH 220V 0.4KW-2.2KW-VF)/5
{1PH 220V 0.4KW-3.7TKW-vector/3PH 380V
'éu 0.4KW-5.5KW vector)/é (7.5kw and above) digital
2 input terminals, of which 53 supports high-speed
a Input terminal  |pulse input up to 100KHz; 1 (below 5.5KW)/2

(7.5kw and above) analog input terminals, 1
supports 0~10V voltage input, 1 (7.5kw and
above) supports 0~10V voltage input or 4~20mA
current input

Output terminal

1 high-speed pulse output and collector output
terminal (not supported by 1PH 220V 0.4KW-
2.2KW-VF);

1 (below 5.5KW)/2 (above 7.5kw) relay output
terminals;

1 (1PH 220V 0.4KW-3.7KW-vector/3PH 380V
0.4kw-5.5kw vector)/2 (above 7.5kw) analog
output terminals, supparting 4~20mA current
output or 0~10V voltage output

|eued uopeledo
pue Aejdsig

LED display | It displays the parameters
; It can lock the keys partially or completely and
fmgr?(;:t%;!r‘:n define the function range of some keys so as to
prevent mal-function.
Motor short-circuit detection at power-on, input/
output phase loss protection, over current
Protection mode | protection, over voltage protection, under voltage

protection, overheat protection and overload
protection
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ltem AT20

Indoor, free from direct sunlight, dust, corrosive
Installation location |gas, combustible gas, oil smake, vapor, drip or

salt.
E‘ Altitude Lower than 1000m
3 Ambient -10°C ~+ 40°C ( de-rated if the ambient
3 temperature temperature is between 40°C ~50°C )
g Humidity Less than 985%RH, without condensing
Vibration Less than 5.9m/s*(0.6g)
tegm -20°C ~+ 60°C
1-3 Installation
SIZE A
W - o 1] i
e
]
H”Uﬂ
| } i
0 i
(ﬁ It
| L E——
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SIZE Model W | H D A B |&d

AT20-00R4G2
AT20-00R75G2
AT20-01R5G2
A AT20-00R4G4 72 |142| 127 | 61 130 |45
AT20-00R75G4
AT20-01R5G4
AT20-02R2G4

AT20-02R2G2
AT20-03R7G2
A AT20-03R7G4 85 (180 131 72 167 |5.5

AT20-05R5G4

AT20-05R5G2
B AT20-07R5G4 106 (240| 168 | 96 | 230 |45
AT20-011G4

AT20-07R5G2

AT20-015G4
B AT20-0185G4 151 |332| 183 | 137 | 318 | 7

AT20-022G4

AT20-030G4
B AT20-037G4 217 |400| 216 | 202 | 385 | 7

SIZE Model W | H D|A B &d |dd
AT20-045G4

C AT20-055G4 300 | 440 | 470 | 240| 200 455 | 89
AT20-075G4

c AT20-090G4 275|590 | 630 [ 310| 200 612 | 8
AT20-110G4
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SIZE Model w|lH|D]|A B ®d |dd
AT20-132G4
c AT20.15004  |400|675 (715|310 320 | 695 | 11
AT20-185G4
& AT20-200G4  |400 | 790 | 830 | 320 | 160+160 | 810 | 11
AT20-220G4
AT20-250G4
e AT20-280G4 530 | 920 | 970 | 350 | 215+215 | 950 | 11
AT20-315G4
AT20-350G4
c AT20-400G4 550 | 1120|1180 400 | 230+230 | 1150 | 13
AT20-450G4
SIZE D
LW e B B
= E_I:L@ s
i
o [ |
J o
; -;;E..-i.
ol —
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/200P | ]
D | At202006220p (8|2 (3(8(8|8|8|z(B|glala
AT20-220G/250P ol o
D | Ar202s00r80p (88 18(8|% (8|5 |=(B|B|%|e
AT20-280G/315P | |2 |2 mlaln|alLlnla]2].
D | araostsonsor |5|8|B (8|8 5|3 2|B|B|F|2
AT20-350G/400P il =
D | AT20400G450P [£(X|EH(S|E(B(3(2(2(8|8|=
AT20-450G/500P o|o S
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1-4 Selection Guide

Rated | Rated | Rated [ . .=

Model Input | output | input | output | o Ut
voltage| power | current | current (KW)

(kW) (A) (A)

AT20-00R4G2 0.4 54 241 0.4
AT20-00R75G2 & 0.75 7.2 38 0.75
AT20-01R5G2 Q 1.5 10 7.2 15
AT20-02R2G2 % i 22 16 9 22
AT20-03R7G2 g 37 17 17 3.7
AT20-05R5G2 55 26 25 5.5
AT20-07R5G2 75 35 a7 75
AT20-00R4G4 0.4 34 15 0.4
AT20-00R75G4 0.75 3.8 21 0.75
AT20-01R5G4 15 5 38 15
AT20-02R2G4 2.2 58 5.1 22
AT20-03R7G4 3.7/55 | 10115 | 913 | 3.7/55
AT20-05R5G4 55/T5 | 1520 | 1317 | 5575
AT20-07R5G4 7.5M11 | 20026 | 17/26 | 7.5M1
AT20-011G4 1115 | 26/35 | 25/32 11115
AT20-015G4 > 15/185 | 35/38 | 32/37 | 15185
AT20-0185G4 § g | 18522 | 38146 | 37/45 | 18.5/22
AT20-022G4 % T | 2280 | 4662 | 4560 | 2230
AT20-030G4 £ 30/37 | 6276 | 60/75 | 30/37
AT20-037G4 37/45 | 76/90 | 75/81 | 37/45
AT20-045G4 45/55 | 92/113 | 91/112 | 45/55
AT20-055G4 55/75 | 113/157 | 112/150 | 55/75
AT20-075G4 75/90 | 157/180 | 1501176 | 75/90
AT20-090G4 90/110 | 180/214 | 176/210 | 90/110
AT20-110G4 110/132 | 214/256 | 210/253 | 110/132
AT20-132G4 132/160 | 256/307 | 253/304 | 132/160
AT20-160G4 160/185 | 307/355 | 304/340 | 160/185

11
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Rated Rated Rated Motor
Model Input | output input output Power
voltage| power | current | current

) | @ | @ | W
AT20-185G4 185/200 | 355/385 | 340/377 | 185/200
AT20-200G4 200/220 | 385/430 | 377/426 | 200/220
AT20-220G4 5 220/250 | 430/475 | 426/465 | 220/250
AT20-250G4 8 250/280 | 475/525 | 465/520 | 250/280
AT20-280G4 ;?: ﬁ 280/315 | 525/610 | 520/585 | 280/315
AT20-315G4 g 315/350 | 610/665 | 585/650 | 315/350
AT20-350G4 350/400 | 665/700 | 650/725 | 350/400
AT20-400G4 400/450 | 700/800 | 725/820 | 400/450
AT20-450G4 450/500 | 800/865 | 820/880 | 450/500
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1-5 Device recommended specifications

Model Input gum gr:t‘ﬂ Hesaier l&zg‘nseit?:
voltage tput | Cable |Selection o ok
() | Type | (A) )
(mm?)
AT20-00R4G2 0.4 0.75 10 9
AT20-00R75G2 0.75 0.75 16 12
AT20-01R5G2 a3 1.5 15 25 18
AT20-02R2G2 = § 22 2.5 32 25
AT20-03R7G2 Fe 37 25 40 32
AT20-05R5G2 55 4 40 32
AT20-07R5G2 75 6 50 38
AT20-00R4G4 0.4 0.75 6 9
AT20-00R75G4 0.75 0.75 6 9
AT20-01R5G4 15 0.76 10 9
AT20-02R2G4 2.2 0.75 10 9
AT20-03R7G4 3755 | 15 16 12
AT20-05R5G4 5575 | 254 | 20132 | 18/25
AT20-07R5G4 7.5/M1 4 a2 25
AT20-011G4 11115 4 40 32
AT20-015G4 15/18.5 6 50 38
AT20-0185G4 8 ﬁ 18522 | 10 80 65
AT20-022G4 % % 22130 10 80 65
AT20-030G4 30/37 16 100 65
AT20-037G4 37145 25 100 80
AT20-045G4 45/55 a5 160 95
AT20-055G4 55/75 50 160 115
AT20-075G4 75190 70 250 150
AT20-090G4 90/110 g5 250 170
AT20-110G4 110132 | 120 400 205
AT20-132G4 1321160 | 150 400 245
AT20-160G4 1601185 | 185 400 300
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Input Motor &E::E! Break_er l:i'lpalgrlseﬂclfh

Model voltage Output | Cable |Selection SARiFdctor
W | e | @) | *NA

(mm’)

AT20-185G4 185200 185 500 410
AT20-200G4 200/220 185 500 410
AT20-220G4 220/250 240 630 410
AT20-250G4 % ‘i 250/280 240 630 475
AT20-280G4 2w | 280/315 | 15072 700 620
AT20-315G4 N § 315/350 | 185%2 800 620
AT20-350G4 350/400 | 185*2 800 620
AT20-400G4 400/450 | 2402 1000 800
AT20-450G4 450/500 | 240°2 1000 800
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Chapter 2 wiring

2-1 Terminal Configuration
1. 1PH/220V 0.4-3.7kW&3PH/380V 0.4-5.5kW (vector control)

212|202\ 2|22\ 2 D\2\2\D 222

RB RC FWD REV 81 S2 83 24V MO1FOV FIC 10V GND RS+ RS-GND

Note: S3 terminal only supports NPN function, while other FWD,
REV, 81, S2 can support PNP and NPN function

2. 220V/5.5-7.5kW&380V/7.5kW above
24V COMFWDREV 81 S2 83 34 COMMO1

PP DDDDD
22222222122 B DD

10V GND FIC FIV GNDFOC FOVGNDRS+ RS- TA TC RA RB RC

3. Air compressor special terminal

22\2\2\2|212121212)2)

FIC GND 82 §S1 GNDMO1 GNDRS+ RS- RE RC
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2-2 Wiring Diagram
1. 1PH/220V 0.4-3.7KW&3PH/380V 0.4-5.5kW (vector control)

Suggestion
it 5
- :m g brala rasistor
ot When lfputiag pomer ingtant
SR, b it i1
sasa canpect o i 1
Diceomaa PF 81 82 i
i
AL three : o 'T‘ L1 v g
phasas powar i
A6 380y L1587 L2 W d
50/60 He ; !
Al L3 Ed—] =
ol ti-funotion (npur termiral 1 —_
= ¥ o y FWD Eghoi =
walti-Furtion tnout cernimal 2| 4 ; i
o 5 b g REW E ‘”ngg FOV mﬂ;?::?ﬂi
ol ti-funetion [bput tarmical 3 : I o GND 4 e 2irmA I
—a 1
bl F-Tuetion Liout tersleal 4
ST ?mmmr T
Deith Nidh dpoed pulis 1ot
55
MO
¥ option for high speed
pulse output and open
GND | callsctor output
RS+ ¢ 485+ communication
JLCD: support extemal e o M RS- 4 485. temminal

|LCH keypad
|KB'E Ak anzlog
ipotent jometer Leypsd

fist

Brequency aeting PTDsehng

+10V Powrer supply for ‘5@

frequency setting

} Delay 1 output

Mot re VO 2
- L FIC ] Yolge/andzat
ot oo || | g ity
| | O qumper
_____ Ik i
= port for PG cardiother
O | ernil card
@ Main circult terminal

= Contrel circult teemials :@: Please use shielded cable
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2. 220V/5.5-7.5kW&380V/7.5kW-160kW

Sugzestion
eireuit for
Aboormal ar brake resistor
Mote: When mputting  puends” Tratant |
;PH’ZZWPOW> shott eircuit | PR
eae connect o daction 1
LI/Lotermminal 7 Q_W,V.__“_i_‘; RAL1 B1 B2 W !I—\M
| ViITZ #
AC three | i
phases power 0__"""'"‘_“1'“ s WiT3 o
AC 380Y¥ £15% - !
sofEl e T Hw TAS Ef— =
multi-funntion input-torminel 1 | ey e
o e e =0 =
il ti-Fumetion Tapt unmmi‘z; " REV
R Bl E-‘ ‘Q— J8

O 1
mlti~fwotlon inpur tareinsl 3§ |
i o 1

T

milti-fwction input teminal 4 | 0100 0-20erg b

1 vV =
T el vkl POV jmhswm

—0
mlti-function input tersinal 5
ith by Tipl

51

52
glerh bl e Ty 8 rEeh iy
Tl ti-fantion Tnput timuinal & % = Voo
|_o-“_"

FOC &=

anakg ourpt

—p ) Fi 7

A 24v PN PLC| \ R 0-10V/0-20mA

— ) ND +—

= Son OPNP

WMo .
J6T7, L T o 1 OFF 60t —V— op{.mn f«:r ltlighdspeed
6. 17, L0, 711 Bor extemal = pulse putput and open
10T patand: Sl N_GND | collector output
O ol a.Jio

TE. 17 jumg BRAC, L0, 131 jumg
LCDL Ui for stsnidhed iarchims [
anid gpuchronecs moching sl (o RS+ 485+ compunication
&, 7 e LETi2, 153 11 RS- » 485- terminal
O.FF'L;:*d’hrmd'vmﬂu’:mF o BMQ
IS0 saftwre. B J7
%4: noorsl weminal huocren. 8TOO 8 Rc
ST Eteetal esmetjency RE
Mo Ranetio sS4 L Delay 1 output

AL AN Porer swaly For =l A

quency setting —

Fieqency et _F Efchimor g

i3 a4 TA
0~10Y Input | 7 Fig | FIC g hageaaEnt
0/4~20n8 Toge 0§ o gt sl

Sl Jarnper Delay 2 outpot

pmrorm;i.b‘m&s\ 1c
EHE saxturnal card a——

@ Main croult berminsls o Control circolt termmials :@: Fleass ase shielded 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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3. 380V/185kW—-450kW

fuggastion

eireuit for

Abnornal or

powel THETAT |

short cirenit i &

protection ! 4 X

o P S (S Uy

AC three 1], W
phases power —2 | TN—IH® S W
AL 3ROV 154 | L
ot Hao T E

Bt AA—]
wulti-Funetion (ot tarsfial T~

a— %
wultl-funcilon [npus cernlnsl & | l|

b d o

GND

42
Fig v Yollagelentunt
Switch jurmper

® Main clecult terminals

CNE purunrpcagldfad&\ TC

REWV
-l\rll:I-nm-nnn lnw: carndhal 7 | : 51 =T BV i
E e FOV +——1 i
il i-Fumt Lon [apt tam !Inl i 52 BTt FUVE| mllngfoufpur
P - 0-1010-2004
waltl-fumiion (ot teninal 5| | | S3 ] I O GBHNDs i
- U, | 1 ¥
walsifumtion (e cerninal &4 | 54 v O
PESRI TS ta My b
J_ 2 | GHD # - 10WI0-20m A
e g
PP mot, . G
OFF  LCD1 g s i
exturmal autpitand cpen
ket o M ’\ GND | Eollecr utput
o O O e ]
6 I7uenp BRACY 116, 111 jucsp
LEDL Therd far sfandod macing ooa
andxpnEhECen N mAching s twEs, o] Lco2 RS+$ 485+ Conmunication
Iﬁﬂ'llmlcm TH T11 e ! E| BMA RS- 4+ 485- Terminal
FF et ot aspnhiraneas
Vﬁmnﬂn—lm % 47
e et et Ranivom STOC 48 RC |
K
RB
54 DBelay | cutput
HWPM %Dsgrglni KA
QR
FIV snaan et
TA

* Delay & cutput

= Centrel circult termials j::): Please use shielded cable
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Chapter 3 Operation

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

2) 7.5KW-450KW




Operation Instruction of AT20 Series Inverter

3) Function key description
Key Name Description
PRG Progr:er;mmg Entry or escape of first-level menu
Progressively enter menu and confirm
ENTER |Data enter key parameters
A up '"'f:'"“’“‘ Progressively increase data or function codes
DOWN
v Decrement |Progressively decrease data or function codes
Key
In parameter setting mode, press this button
N to select the bit to be modified. In stop and
" St Ky running display modes, cyclically displays
parameters by shift key.
Start to run the inverter in keypad control
0 |~ %
In running status, restricted by P7.02, can be
@ Stop/Fault |used to stop the inverter, When fault alarm,
reset key |can be used to reset the inverter without any
restriction.
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 operation panel control
(local operation). If the current command
J06 Shartcut Key source is operation panel control, the key is
invalid.
2: Switch between forward and reverse, it
only valid when cormmand 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
FWD Extinguished: Forward operation
/REV Light on: Reverse operation

20
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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

21
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Chapter 4
Detailed Function Description

Group P0: Basic Parameters

G/P type display Default |M0dei dependent

1 G type (constant torque load)

Setting Range 2 |Ptype (variable torque load e.g. fan and
pump)

This parameter is used to display the delivered model and cannot

be modified.

1: Applicable to constant torque load with rated parameters specified

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

parameters specified

Control mode selection | Default |2

0 Sensorless flux vector control (SFVC)

Setting Range 1 Closed-loop vector control (CLVC)

2 V/F control

0: Sensorless flux vector control (SFVC)
It indicates open-loop vector control, and is applicable to
high-performance control applications such as machine tool,
centrifuge, wire drawing machine and crane. One AC drive can
operate only one motor.

1: Closed-loop vector control (CLVC)

It is applicable to high-accuracy speed control or torque control
applications such as high-speed paper making machine, crane and
elevator. One AC drive can operate only one motor. An encoder
must be installed at the motor side, and a PG card matching the
encoder must be installed at the AC drive side.

Note:If vector control is used, motor auto-tuning must be performed
because the advantages of vector control can only be utilized after
correct motor parameters are obtained. Better performance can be
achieved by adjusting speed regulator parameters in group P1.

2: VIF control

Command source Default [0

0 Operation panel control (LED off)
Setting Range 1 Terminal control (LED on)

2 Communication control (LED blinking)

It is used to determine the input channel of the AC drive control

P0.00

P0.01

P0.02

22



Chapter 4 Detailed Function Description

commands, such as run,stop, forward rotation, reverse rotation
and jog operation. You can input the commands through below
methods:

0: Operation panel control ("LOCAL/REMOT" indicator off)
Commands are given by pressing keys RUN and STOP/RES on the
operation panel.

1: Terminal control ("LOCAL/REMOT" indicator on)

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

2: Communication control ("LOCAL/REMOT" indicator blinking)
Commands are given from host computer. If this parameter is set to
2, a communication card might be installed.

Main frequency source
X selection

Default |0

Digital setting (P0.08 preset frequency, can
0  |modify the UP/DOWN, power lost don't
memorise)

Digital setting (P0.08 preset frequency,
can modify the UP/DOWN, power lost
memorise)

FIV

FIC

Reserved

Pulse setting (S3)

Multspeed instruction

PLC

PID

9  |Communications command

Choose inverter main input channel of a given frequency.

A total of 10 main a given frequency channel:

0: digital setting (power lost doesn't memorise)

Set the initial value of frequency P0.08 (frequency preset) values.
Can use the keyboard A keys and ¥ keys (or multi-function input
terminal of the UP and DOWN) fo change the set frequency value
of the inverter. Inverter after power off and power on again, set
frequency values revert to P0.08 (digital frequency setting preset )
values.

1: digital setting (power lost memorise)

Set the initial value of frequency P0.08(preset frequency )values.
Can be brought though the keyboard A, ¥ keys (or though the
multi-function input terminal of the UP and DOWN) to change the
set frequency value of the inverter.

After the Inverter's power is off then the power is on again, set the

-

P0.03

Setting Range

@~ |0
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Operation Instruction of AT20 Series Inverter

frequency the same as the frequency last time when power supply
drops,the freq. Corrections through the keyboard A, ¥ keys or by
terminal UP and DOWN will be memorized.

Which need to be reminded is that P0.23 is to set the "digital
frequency setting down memory selection”, P0.23 is used to select
whether inverter memorizes the freq or is reset during stopping
time,P0.23 is related to the stop,isn’t related to the drop memory,
pay attention in the application
2: FIvV
3: FIC
AT20 provides two analog input terminal (FIV, FIC).Among them, the
FIV is from OV to 10V voltage input, FICis from OV to 10V voltage
input or 4 ~ 20 mA current input, can be selected by the wire jumper
of Control panel
The input voltage value of FIV, FIC and the corresponding
relationship with the target frequency can be selected by the
parameter setting. AT20 provide 5 set of corresponding relation
curve, the user can set through the P4 group and C6 group function
code.

P4.33 function code is used to set the FIV ~ FIC 2 channel analog
inputs, selecting whichever the five groups of curve . the five
corresponding relation curves.Please refer to the description of P4,
L6 group function code for the curve.

5: Pulse frequency (S3) given: the given frequency is decided by
terminal pulse input.

Pulse signal given specifications: voltage range: 9 v~ 30 v ,
frequency range:

0 kHz to 100 kHz. Input pulse can only be given from multifunctional
input terminals S3.

The relation between S3 pulse frequency input and the
corresponding setting relationship is set through parameter P4.28
~ P4.31, the corresponding relations is linear of 2 points, the input
pulses setting 100.0% is referred to the percentage of the maximum
frequency P0.10.

6:More instructions to choose and more instructions operation
mode: select speed through the digital input S terminal state of
different combinations,AT20 can set up 4 multispeed instruction
terminals and select 16 state of those terminals. Through the
function of the PC group code corresponding to any 16 Multistage
instruction .The Multistage instruction is referred to the percentage
of the maximum frequency P0.10

When define digital input S terminal as multispeed selection
terminal, The specific content can refer to parameter P4 group.
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Chapter 4 Detailed Function Description

7: Simple PLC

When frequency source is in simple PLC mode, frequency source
of inverter can run between any frequency source from 1 to 16 , the
hold time from 1 to16 frequency instruction and their respective acc.
/dec. time can also be set by the user.The specific content can refer
to PC group.
8: PID

Select the process of PID control output as the operating frequency.
This function is commonly used in the scene of the procedure
closed-loop control.such as the occasion of constant pressure
closed-loop control and Constant tension closed-loop control . Apply
the PID as frequency source,need fo set up related parameters of
PID function in PA group.

9: Communication given: the main frequency source is given by
upper machine through communication Modbus (The standard
configuration) , Profibus-DP (optional configuration).

Auxiliary frequency
source Y selection Defuat 10

digital setting (P0.08 preset frequency, can
0 modify the UP/DOWN, power lost doesn’t
memorize)

digital setting (P0.08 preset frequency,
can modify the UP/DOWN, power lost
memorize)

FIV

FIC

Rervered

Pulse setting (S3)

Multispeed instruction

PLC

PID

9  |Communications given

Auxiliary frequency source as an independent frequency given
channel (i.e. frequency source selection of X to Y switch), its usage
is the same as the main frequency source X, method of application
can refer to P0.03 related instructions.

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

1) When the auxiliary frequency source for digital timing, preset
frequency (P0.08) doesn't work, the user can adjust through the
keyboard A, ¥ button (or multi-function input terminal of UP and
DOWN) on the frequency directly adjust on the basis of the main

-

PO0.04

Setting Range

@~ || wN
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given frequency.
2) When the auxiliary frequency source is analog input given (FIV,
FIC) or input pulse given, 100% of the input setting corresponding
auxiliary frequency source range, can be set by P0.05 and P0.06.
3) When Frequency source is pulse input given similar fo analog
given. Tip: auxiliary frequency source Y selection and main
frequency source X, can't be set to the same channel, namely P0.03
and P0.04 can't be set to the same value, otherwise can be easy to
cause confusion.

Auxiliary frequency
source superposition Y | Default |0
P0.05 range selection

0  |Relative to the maximum frequency
Seting Ringe 1 Relative to the main frequency source X

Auxiliary frequency
P0.06 | source superposition Y | Default |100%

Setting Range 0%~150%
When selecting frequency source for "the superposition
offrequency”, these two parameters are used to determine the
adjusting range of auxiliary frequency source.
P0.05 is used to determine the scope of the auxiliary frequency
source of the object, can choose which is 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.
Frequency source | Default [0
Unit's digit (Frequency source)

1 X and Y operation(operation relationship
determined by ten's digit)
Switchover between X and Y
3 Switchover between X and "X and Y
operation"
Setting Range 4 Switchover between Y and "X and Y
operation”

Ten's digit (X and Y operation)
X+Y
XY
Maximum of X and Y
Minimum of X and Y

It is used to select the frequency setting channel. The final freq.
reference are determined by the combination of the main frequency

P0.07

Win =
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Chapter 4 Detailed Function Description

source X and auxiliary frequency source Y.

Unit's digit (Frequency source)

0:The main frequency X as the target frequency.

1: Main frequency source X and auxiliary frequency source Y
operation result as the target frequency, the operation relationship is
decided by the function code "ten’s digit".

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

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

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

Ten: frequency source main/auxiliary relationship between
operation:

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

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

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

3:Min (the main frequency source X, the auxiliary frequency source
Y) take the the least absolute value of X and Y auxiliary frequency
as the target frequency. In addition, when the frequency source
selection of the main/auxiliary computing, offset frequency, can be
set by P0.21 offset frequency, to compensate the main/auxiliary
operation results in a flexible response to various needs.

Frequency preset Default |50.0DH2

P0.08 . 0.00 ~ maximum frequency (frequency
SettingRange | o e selection set for "digital” is effective)

When frequency source selection set for "digital" or "terminal UP/
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Operation Instruction of AT20 Series Inverter

DOWN?", the function code value is the frequency of the inverter
digital set initial value

Rotation direction Default |0
P0.09 0 Same direction
Setting Range 1 Reverse direction

By changing the function code, need not to change the motor wiring
for the purpose of the motor's direction , its effect is equivalent to
adjust electric machine’s (U, V, W) any two lines for motor direction
of rotation transformation.

Tip: after initialization parameter will restore the original state of the
motor running direction.Pay attention to the good debugging system
which is forbidden to change the motor's running direction

Maximum
P00 | frequency Default |50.00Hz

Setting Range 50.00H2z~320.00Hz

In AT20 analog input and pulse input (S3), period of instruction, etc,

as a frequency source 100.0% of their relatively P0.08 calibration.

Upper limit frequency
source

Default |0

P0.12 ssiting

FIV

FIC

reserved

PULSE settings
communication settings

Define the upper limit frequency source. Can come from upper limit
frequency Define the upper limit frequency source . the upper limit
frequency can be from the digital set (P0.12), can also be from the
analog input. When was capped with analog input frequency, analog
input set 100% is corresponding to P0.12.

For example, at the scene of the winding control using torque control
mode, in order to avoid material break appear "ride” phenomenon,
can use analog upper limit frequency, when the inverter runs to the
upper limit frequency value, the inverter is in a maximum frequency
operation.

Upper limit frequency | Default |50.00Hz

Setting Range

LS AR NE E =]

P0.12 ; Frequency lower limit PO, 14~Maximum
Setting Range frequency P0.10
Upper limit frequency
P0.13 offset Default [0.00Hz
Setting Range 0.00Hz~Maximum frequency P0.10
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Chapter 4 Detailed Function Description

When the upper limit set for analog or PULSE frequency, P0.13 as
the set offset, superimpose the offset frequency and P0.11 setting
upper limit frequency values, as the final limit frequency value.
Frequency lower limit | Default |0.00Hz

Setting Range 0.00Hz~Frequency upper limit P0.12

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

Carrier frequency | Default [Model dependent
Setting Range 0.00Hz~16.0KHZ

This function adjusting carrier inverter by adjusting the carrier
frequency can reduce motor's noise, to avoid the resonance point of
mechanical system, reduce the line of floor drain current and reduce
interference caused by inverter

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

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

P0.14

P0.15

Carrier frequency low — high

The motor noise large — small

The output current waveform Bad — good
Temperature Rise in Electric Motors High — low
The temperature rise of the inverter Low — high
leak current Small — large

Foreign raxated interference Small — large

Different power inverters, the carrier frequency of the factory settings
are different. Although the user can according to need to modify, but
need to pay attention: if the carrier frequency set to a higher value
than the factory, will lead to inverter radiator temperature increase,
the user needs to derate to use the inverter. otherwise the inverter
is in danger of overheating alarm.

Carrier frequency
adjustment with Default |0
P0.16 temperature
. 0: No
Setting Range 1: Yes
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Carrier frequency with the temperature adjustment, referred to
the inverter is detected its radiator at high temperature, reduce
the carrier frequency automatically, for lowering the temperature
rise of the inverter. When the radiator is at low temperature, carrier
frequency returning to the setting value.This feature can reduce the
overheat alarm of inverter

POAT Acceleration time 1 | Default |Model dependent
) Setting Range 0.00s~65000s

P0.18 Deceleration time 1 | Default |Model dependent
Setting Range 0.00s~65000s

Acceleration time refers to the inverter from zero,Acceleration,
accelerate to deceleration reference frequency(P0.25 determine)
time needed for reference frequency .

Deceleration time refers to the inverter from benchmark frequency
(P0.25 determine), deceleration slowed to zero frequency time
required.

Acceleration/
Deceleration time unit Dafuatt |1
i 0 1s
P0.19 Setting 1 e
Range .
9 2 0.01s

To meet the needs of all kinds of scene, AT20 provides three kinds
of deceleration time units,respectively 1 seconds, 0.1 seconds and
0.01 seconds.

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

Frequency offset of
auxiliary frequency
P0.21 source when TR, [ Boake
superimposes
Setting Range 0.00Hz~maximum frequencyP0.10

This function code is only valid at the time of frequency source
selection of the main/auxiliary computing.

When frequency source of the main/auxiliary is computing, P0.21 as
offset frequency, and main/auxiliary computing results superposition
frequency value, as the final frequency setting ,make frequency
setting be more flexible.
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Chapter 4 Detailed Function Description

Frequency reference
P0.22 resolution
SettingRange| 2  |0.01Hz
All the parameters used to determine the resolution of the function
code are associated with the frequency.
Retentive of digital
setting frequency upon | Default |0
PD.23 power failure

Default |2

0 no memory
1 memory

Setting Range

The function of frequency source for digital is only effective when
digital setting.

"no memory" refers to the inverter after downtime, digital frequency
values revert to P0.08 (frequency presetjvalue, the keyboard A, ¥
button or terminal UP and DOWN to correct the frequency is reset.
"Memory" refers to the inverter after downtime , digital set frequency
keep set for the last moment of downtime, bring keyboard A, ¥
button or terminal UP and DOWN to correct the frequency of remain
valid.

Acceleration/
Deceleration
time reference

P0.25 frequency

Default [0

0 |Maximum frequency (P0.10)
SettingRange| 1 |Setfrequency
2 |100Hz

Acceleration/Deceleration time, refers to the frequency from zero to
P0.25 set frequency between the Acceleration/Deceleration time.
When the P0.25 is selected to 1, Acceleration/Deceleration time is
associated with a set frequency, if set frequency change frequently,
the acceleration of the motor is variable, pay attention to the
application.

Reference frequency for
UP/DOWN modification | Defauit |0
P0.26 during running

0 |[Running frequency
1 |Set frequency

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

Used to determine A, ¥ button or terminal of the keyboard UP/
DOWN action, adopt which way set frequency correction, the
target frequency is based on the operating frequency increase or

Setting Range

31



Operation Instruction of AT20 Series Inverter

decrease, or based on a set frequency increase or decrease. Two
set of distinctions are obvious when inverter is in the Acceleration
/ Deceleration process, namely, if the operation of the inverter
frequency and setting frequency is not at the same time, the
parameters of the different selection difference is very big.

Binding command source to
frequency source

Unit's digit

Default {000

Binding operation panel command to
frequency source

No binding

Frequency source by digital setting
FIvV

FIC

reserved

Pulse setting (S3)

Multi-reference

Simple PLC

PID

Communication setting

Binding terminal command to

Ten's digit |frequency source (0~9, same as unit's
digit)

Binding communication command to

Hundrad'e frequency source (0~9, same as unit's
digt | gigity

[=]

P0.27
Setting Range

0|~ | oW A -

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

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

If a command source has a bound frequency source, when the
process of frequency source is effective,the command source set in
P0.03 to P0.07 will no longer work.

Group P1: Motor Parameters

Motor type selection | Default [0
0: common asynchmnnus motor

P1.00 Setting Range 1: variable frequency asynchronous motor
2: Permanent magnetic synchronous motor
p1.01 |_Rated motor power | Default |[Model dependent

Setting Range 0.1kW~1000.0kW
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Rated motor voltage | Default |M0de| dependent

s Setting Range 1v~2000V
Rated motor current | Default |Modal dependent
P1.03 Sefting Range 0.01A~655.35A (AC drive power<=55kW)

0.1A~6553.5A (AC drive power>55KW)
Rated motor frequency| Default |Model dependent

e Setting Range 0.01Hz~maximum frequency
Rated motor rotational
P1.05 i Default |Model dependent
Setting Range 1rpm~65535rpm
Stator resistance Def
P1.06 | (asynchronous mator) Mk Wodel dependent
Setting Range 0.0010~30.00002
Rotor resistance
e (asynchronous motor) Default Model dependent
' Setling Range 0.00102~65.5350) (AC drive power<=55kW)
g Rang 0.00010~6.55350 (AC drive power>55kW)
Leakage inductive
reactance Default Model dependent
(asynchronous motor)
P1.08 0.01mH~655.35mH
] (AC drive power<=55kW)
Setting Range |5 001mH-~65.535mH
(AC drive power=55kw)

Mutual inductive
reactance Default Model dependent
P1.08 | (asynchronous motor)

0.1mH~6553.5mH (AC drive power<=55kW)
0.01mH~655.35mH (AC drive power>55kW)

Default Model dependent

0.01A~P2.03 (AC drive power<=55kW)
0.1A~P2.03 (AC drive power>55kW)
The motor auto-tuning accuracy depends on the correct setting of
motor nameplate parameters.

The parameters in P1.06 to P1.10 are asynchronous motor
parameters. These parameters are unavailable on the motor
nameplate and are obtained by means of motor auto-tuning.

Only P1.06 to P1.08 can be obtained through static motor auto-
tuning. Through complete motor auto-tuning, encoder phase
sequence and current loop Pl can be obtained besides the
parameters in P1.06 to P1.10.

Each time "Rated motor power" (P1.01) or "Rated motor voltage"
(P1.02) is changed, the AC drive automatically restores values of

Setting Range

No-load current
(asynchronous motor)

Setting Range

P1.10
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P1.06 to P1.10 to the parameter setting for the common standard Y
series asynchronous motor.

If it is impossible to perform motor auto-tuning onsite, manually
input the values of these parameters according to data provided by
the motor manufacturer.

Encoder pulses per
P1.27 revolution Default (1024

Setting Range 1~65535
This parameter is used to set the pulses per revolution (PPR) of
ABZ or UVW incremental encoder. In CLVC mode, the motor cannot
run properly if this parameter is set incorrectly.
Encaoder type Default |0

0 ABZ incremental encoder
P1.28 1 UVW incremental encoder
Setting Range 2 Resolver
3 SIN/COS encoder

4 Wire-saving UVW encoder

AT20 supports a variety of encoder types, different encoders need to
match different PG cards, please correctly choose and buy the PG
cards After installing the PG cards, according to the actual situation
,fo set up correctly P1.28, otherwise inverter may not run properly.
The function code applies only to ABZ incremental encoder, The
function code is effective only when P1.28 = 0. Used to set the AB,
ABZ incremental encoder signal phase sequence.

ABZ encoder AB Defa
P1.30 phase seguence. utt | 0
: . 0 forward
Seiting Range 1 resvaisa
Encoder installation 4
P1.31 angle Diofot (U0
Setting Range 0.0°~359.9°

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

This parameter obtain through synchronous motor no-load auto-
tuning or with-load auto-tuning. After installation of the synchronous
motor is complete, the value of this parameter must be obtained by
motor auto-tuning. Otherwise, the motor cannot run properly.
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U, V, W phase sequence of
P1.32 UVW encoder il i
z Sefting Range Forward
ng Rang 1 Reverse
UVW encoder angle o
P1.33 offset Defautt: |00
Setting Range 0.0°~359.9°

These two parameters are valid only when the UVW encoder
is applied to a synchronous motor. They can be obtained by
synchronous motor no-load auto-tuning or with-load auto-tuning.
After installation of the synchronous motor is complete, the
values of these two parameters must be obtained by motor
auto-tuning. Otherwise, the motor cannot run properly.

Number of pole pairs
P1.34 of resolver
Setting Range 1~65535

If a resolver is applied, set the number of pole pairs properly.
Encoder wire-break
P1.36 | fault detection time
Setting Range 0.0s: No action 0.1s~10.0s

This parameter is used to set the time that a wire-break fault lasts. If
it is set to 0.0s, the AC drive does not detect the encoder wire-break
fault. If the duration of the encoder wire-break fault detected by the
AC drive exceeds the time P1.36 set in this parameter, the AC drive
reports PG

Auto-tuning selection Default | 0

0 [No auto-tuning

1 |Asynchronous motor static auto-tuning

2 |Asynchronous motor complete auto-tuning
3 |Complete static au-to-tuning

Default |1

Default |0.0s

P37 | oting R

0: No auto-tuning

Auto-tuning is prohibited.

1: Asynchronous motor static auto-tuning

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

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

To perform this type of auto-tuning, ensure that the motor is
disconnected from the load.During the process of complete
auto-tuning, the AC drive performs static auto-tuning first and
then accelerates to 80% of the rated motor frequency within the
acceleration time set in P0O08. The AC drive keeps running for a
certain period and then decelerates to stop within deceleration time
set in P009.Before performing complete auto-tuning, properly set
the motor type, motor nameplate parameters of P1.00 to P1.05,
"Encoder fype" (P1.28) and "Encoder pulses per revolution” (P1.27)
first.

The AC drive will obtain motor parameters of P1.06 to P1.10, "A/B
phase sequence of ABZ incremental encoder" (P1.30) and vector
control current loop Pl parameters of P3.13 to P3.16 by complete
auto-tuning. Set this parameter to 2, and press RUN. Then, the AC
drive starts complete auto-tuning.

Group P2: Vector Control Parameters

P3 group function code applies only to the vector control, control of

V/F is invalid.

Speed loop

P2.00 | proportional gain 1
Setting Range 1~100

Speed loop integral

P2.01 time 1 Default |0.50s

Setting Range 0.01s~10.00s

mm; frequency | pefault |5.00Hz

Setting Range 0.00~P2.05

Speed loop
P2.03 | proportional gain 2 Dalaull; [13

Setting Range 0~100

Speed loop integral
P2.04 time 2 Default |1.00s

Setting Range 0.01s~10.00s
Switchover frequency
P2.05 2 Default |10.00Hz

Setting Range P2.02~maximum output frequency
Vector control slip gain| Default [100%

Setting Range 50%~200%

Default |30

P2.02

36



Chapter 4 Detailed Function Description

Speed loop filter time
P2.07 constant
Setting Range 0.000s~0.100s
Vector control
P2.08 | Overexcitation gain Default 164
Setting Range 0~200
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 4-1.

Figure 4-1 Relationship between running frequencies and Pl
parameters

Default |0.015s

A& PI
parameters

P2.00
P2.01

P03
P2.04

Frequency
reference

The speed dynamic response characteristics in vector control can
be adjusted by setting the proportional gain and integral time of the
speed regulator.

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

The recommended adjustment method is as follows:

If the factory setting cannot meet the requirements, make proper
adjustment. Increase the proportional gain first to ensure that the
system does not oscillate, and then reduce the integral time to
ensure that the system has quick response and small overshoot.
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Note:Improper Pl parameter setting may cause too large speed
overshoot, and overvoltage fault may even occur when the
overshoot drops.

Torque upper limit source in
mspeagpr;nuol mode Betalt |9
0 P2.10
1 FIV
2 FIC
3 Reserved
P2.09 4 Pulse setting
Setting Range 5 Communication setting
6 MIN(FIV,FIC)7.5KW and above)
7 MAX (FIV,FIC){7.5KW and
above)
8 The full scale of options 1-7
corresponds to P2.10
digital setting of torque u
P2.10 I'Igmlt in spegd con?:! mgdp:r bl [150.0%
Setting Range | 0.0%~200.0%

In the speed control mode, the maximum output torque of the AC
drive is restricted by P2.09. If the torque upper limit is analog, pulse
or communication setting, 100% of the setting corresponds to the
value of P2.10, and 100% of the value of P2.10 corresponds to the
AC drive rated torque.
Excitation adjustment
P2.13 proportional gain
Setting Range 0~60000
Excitation adjustment
— Mol éaln Default |1300
Setting Range 0~60000

Torque adjustment

P2.15 ::gpﬂrﬁolbal gain Default (2000
Setting Range 0~60000

Torque adjustment

P2.16 or?ntegrai gain Cistsun. | 1560

Setling Range 0~60000

These are current loop P| parameters for vector control. These

parameters are automatically obtained through "Asynchronous

motor complete auto-tuning" or "Synchronous motor no-load auto-

tuning", and commonly need not be modified.

The dimension of the current loop integral regulator is integral gain

rather than integral time.

Default {2000
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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.

Field weakening mode
of synuhrmousg motor Default 10
P2.18 0 No field weakening
Setting Range 1 direct calculation
2 Autornatic adjustment
Field weakening de
P2.19 | of sanGnousg mogjr] D |100%
Setting Range 50%~500%
P2.20 wa?llc)g:?:;n cﬁu?:gnt Default |50%
Setting Range 1%~300%
Field weakening
automatic adjustment | Default |100%
P2.21 gain
Setting Range 10%~500%
Field weakenin
p2.22 | integral mulﬂplg Dflolt: [2
Setting Range 2~10

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

If P2.18 is set to 0, field weakening control on the synchronous
motor is disabled. In this case, the maximum rotational speed
is related to the AC drive bus voltage. If the motor's maximum
rotational speed cannot meet the requirements, enable the field
weakening function to increase the speed.

The AT20 provides two field weakening modes: direct calculation
mode and automatic adjustment mode. In direct calculation mode,
directly calculate the demagnetized current and manually adjust
the demagnetized current by means of P2.19. The smaller the
demagnetized current is, the smaller the total output current is.
However, the desired field weakening effect may not be achieved.

In automatic adjustment mode, the best demagnetized current is
selected automatically.This may influence the system dynamic
performance or cause instability. The adjustment speed of the
field weakening current can be changed by modifying the values
of P2.21 and P2.22. A quicker adjustment may cause instability.
Therefore, generally do not need to modify them manually.
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Group P3: VIF Control Parameters

The V/F control mode is applicable to low load applications (fan or
pump) or applications where one AC drive operates multiple motors
or there is a large difference between the AC drive power and the
motor power.

VIF curve setting Default | 0
Linear V/F
Multi-point V/IF
Square VIF
1.2-power V/IF
1.4-power VIF
1.6-power V/F
1.8-power V/IF
Reserved
V//F complete separation
V//F half separation

P3.00

Setting Range

LieR BRI L7 Y B =]

-
alo

0: Linear VIF

It is applicable to common constant torque load.

1: Multi-point V/F

It is applicable to special load such as dehydrator and centrifuge.
Any such V/F curve can be obtained by setting parameters of P3.03
to P3.08.

2: Square V/F

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

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

10: V/IF complete separation

In this mode, the output frequency and output voltage of the AC
drive are independent. The output frequency is determined by the
frequency source, and the output voltage is determined by "Voltage
source for V/F separation” (P3.13).

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

11: VIF half separation

In this mode, V and F are proportional and the proportional
relationship can be set in P3.13. The relationship between V and
F are also related to the rated motor voltage and rated motor
frequency in Group P2.

Assume that the voltage source input is X (0 to 100%), the
relationship between V and F is: VIF = 2 x X x (Rated motor
voltage)/(Rated motor frequency)
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Chapter 4 Detailed Function Description

. Torque boost | Default | Model dependent
| setting Range | 0.0%~30%
Cut-off frequency of
P3.02 torque boost Detauk 80004
Setting Range | 0.00Hz~maximum output frequency

To compensate the low frequency torque characteristics of V/
F control, you can boost the output voltage of the AC drive at low
frequency by modifying P3.01. If the torque boost is set to too large,
the motor may overheat, and the AC drive may suffer over current. If
the load is large and the motor startup torque is insufficient, increase
the value of P3.01. If the load is small, decrease the value of P3.01.
If it is set to 0.0, the AC drive performs automatic torque boost. In
this case, the AC drive automatically calculates the torque boost
value based on motor parameters including the stator resistance.
P3.02 specifies the frequency under which torque boost is valid.
Torque boost becomes invalid when this frequency is exceeded, as
shown in the following figure.

Output voltag
Vb Vh: Maximum
output voltage
V1: Voltage of
marnual torque boost
Vi
Output frequency

f1: Cutoff frequency of manual torque boost fb: Rated running
frequency
Figure 4-2 Manual torque boost

Multi-point V/F frequency 1
Bl (F1) Defauit 0.00Hz
Setting Range | 0.00Hz~P3.05
Multi-point V/F voltage 1
Balti V) Default 0.0%
Setting Range | 0.0%~100.0%
Multi-point V/F frequency 2 Default 0.00Hz
P3.05 (F2)
Setting Range | P3.03~P3.07
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Multi-point V/F voltage 2
P3.06 (V2) Default 0.0%
Setting Range | 0.0%~100.0%
Multi-point VIF frequency 3
P3.07 (F3) Default 0.00Hz
Setting Range | P3.05~rated motor frequency (P2.04)
Multi-point V/F voltage 3
P3.08 v3) Default 0.0%
Setting Range | 0.0%~100.0%

These six parameters are used to define the multi-point V/F curve.
The multi-point V/F curve is set based on the motor's load
characteristic. The relationship between voltages and frequencies
is: V1 < V2 < V3, F1 < F2 < F3. At low frequency, higher voltage
may cause overheat or even burnt out of the motor and overcurrent
stall or overcurrent protection of the AC drive.

Voltage
%

N Do,

Vikcmemmme

Vikacaaa

Vig-

"
(S st

|
1
1
1
1
l
I
1
1
I
:

b

-7 |,

Frequency %

V1-V3: 1 st 2nd and 3rd voltage F1-F3: 1 st 2nd and 3rd frequency
percebtages of multi-point V/F percebtages of multi-point V/F
Vb: Rated motor voltage Fb: Rated motor running frequency

Figure 4-3 Setting of multi-point V/F curve

VIF slip compensation gain | Default | 0.0%
Setting Range | 0%~200.0%

This parameter is valid only for the asynchronous motor.

it can compensate the rotational speed slip of the asynchronous
motor when the load of the motor increases, stabilizing the motor
speed in case of load change. If this parameter is set to 100%, it
indicates that the compensation when the motor bears rated load is
the rated motor slip. The rated motor slip is automatically obtained
by the AC drive through calculation based on the rated motor

P3.09
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Chapter 4 Detailed Function Description

frequency and rated motor rotational speed in group P2.

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

VIF over-excitation gain | Default | 64
Setting Range | 0~200
During deceleration of the AC drive, over-excitation can restrain rise
of the bus voltage, preventing the overvoltage fault. The larger the
over-excitation is, the better the restraining result is.
Increase the over-excitation gain if the AC drive is liable to
overvoltage error during deceleration. However, too large over-
excitation gain may lead to an increase in the output current. Set
P3.09 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.

P3.10

VIF oscillation suppression
P3.11 gain Default Model depandent
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 better the oscillation suppression result will
be.

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

Voltag:e :‘:rjar%eﬁ rEor VIF Default 0
0 digital setting (P3.14)
1 FIV
2 FIC
3 Reserved
B3 : 4 Pulse setting (X5)
Selixyg Range 5 Multi-reference
6 Simple PLC
7 PID
8 Communication setting
100.0% corresponds to the rated motor voltage.
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Voltage digital setting for V/
P3.14 F separation e i
Setting Range | 0V~rated motor voltage

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

If VIF separated control is enabled, the output voltage can be set in
P3.14 or by means of analog, multi-reference, simple PLC, PID or
communication. If you set the output voltage by means of non-digital
setting, 100% of the setting corresponds to the rated motor voltage.
If a negative percentage is set, its absolute value is used as the
effective value.

0: digital setting (P3.14)

The output voltage is set directly in P3.14.

1: FIV; 2:FIC; 3: Reserved.

4: Pulse setting (X5)

The output voltage is set by pulses of the terminal X5.

Pulse setting specification: voltage range 9-30 V, frequency range
0-100 kHz

5: Multi-reference

If the voltage source is multi-reference, parameters in group P3
and PC must be set to determine the corresponding relationship
between setting signal and setting voltage.

100.0% of the multi-reference setting in group FC corresponds to
the rated motor voltage.

6: Simple PLC

If the voltage source is simple PLC mode, parameters in group FC
must be set to determine the setting output voltage.

7:PID

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

8: Communication setting

The output voltage is set by the host computer by means of
communication.

The voltage source for V/F separation is set in the same way as the
frequency source.100.0% of the setting in each mode corresponds
to the rated motor voltage. If the corresponding value is negative, its
absolute value is used.
Voltage rise time of VIF
P3.15 separation
Setting Range 0.0s~1000.0s

Default 0.0s
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VF separation voltage
deceleration time e i
P3.16 0.0s~1000.0s
Setting Range Note: It indicates the time for the motor rated
voltage to change to 0V
VF points
Stop mode selection Default 0
P3.47 0: Frequency/voltage are reduced to 0
' Setting Range independently
1: Frequency is reduced after voltage is reduced to
0
Over-current stall action
Eiia R Default 150%
Setting Range | 50%~200%
g1 |_OverouTent stal enable | Default 1
' Setting Range | 0: Invalid 1: Valid
Overcurrent stall
P3.20 suppression gain . .
Setting Range | 0~100
Current compensation
coefficient of double-speed Default 50%
P3.21|  oyer-current stall action
Setting Range | 50%~200%
Overvoltage stall action
Default 7ro.ov
P3.22 voltage
Setting Range | 650.0v~B00.0V
pa 23 | Overvoliage stall enable | Default 1
" | setting Range [ 0: Invalid 1: Valid
Overvoltage stall Default 30
P3.24 | suppression frequency gain
Setting Range | 0~100
Overvoltage stall
suppression frequency Default 30
P3.25 voltage gain
Setting Range | 0~100
Overvoltage stall maximum
P3.26 rising frequency limit Default SHz
Setting Range | 0~50Hz

P3.15 indicates the time required for the output voltage to rise from
0 V to the rated motor voltage shown as t1 in the following figure.
P3.16 indicates the time required for the output voltage to decline
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from the rated motor voltage to 0 V, shown as t2 in the following
figure.

Output voltage A
Rated motor voltage L = 7 2
o HRY
o Y
’ \
] .
Target voltage " ‘I
i H
L] ) L] 1
L) L) L
1 1 L}
1 ] 1
Actual voltage Actual voltage
ising tim declining ti
rising time E: 2 g time
Set voltage rising time Set voltage declining time

Figure 4-4 Voltage of V/F separation

Group P4: Input Terminals

AT20 series inverter with 8 multi-function digital inputs (S3 can
be used as a high-speed pulse input terminal), two analog input
terminals.

P4.00 |FWD function selection| Default [1 Forward RUN (FWD)
P4.01 |REV function selection | Default |4 Reverse RUN (REV)
P4.02 | S1 function selection | Default |9 (Fault reset)

P4.03 | S2 function selection | Default |12 (Multi-reference terminal 1)
P4.04 | S3 function selection | Default |13 (Multi-reference terminal 2)
P4.05 | S4 function selection | Default |0

P4.06 Default |0
P4.07 Default |0
P4.08 Default |0
P4.09 Default |0
The following table lists the functions available for the multi-function
input terminals.
Can choose the functions in the table as follows:
Value Function Description

0 No function |Set 0 for reserved terminals to avoid malfunction.
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Value Function Description
1 Forward RUN
(FWD) The terminal is used to control forward or reverse
2 Reverse RUN |RUN of the AC drive.
(REV)
3 Three-line  [The terminal determines three-line control of the AC
control drive. For details, see the descriptions of P4.11.
4 Forward JOG |FJOG indicates forward JOG running, while RIOG
(FJOG) [indicates reverse JOG running. The JOG frequency,
Reverse JOG |acceleration time and deceleration time are
(RJOG) described respectively in P8.00, P8.01 and P8.02.
6 Terminal UP |If the frequency is determined by extemal terminals,
the terminals with the two functions are used as
7 Terminal  |increment and decrement commands for frequency
DOWN modification. When the frequency source is digital
setting, they are used to adjust the frequency.
The AC drive blocks its output, the motor coasts to
8 | Coasttoslop | o and is not controlied by the AC drive.
The terminal is used for fault reset function, the
9 Fault reset |same as the function of RESET key on the operation
(RESET) |panel.Remote fault reset can be implemented by
this function.
The AC drive decelerates to stop, but the running
parameters are all memorized, such as PLC, swing
10 RUN pause |[frequency and PID parameters. After this function
is disabled, the AC drive resumes its status before
stopping.
Normally open |If this terminal becomes ON, the AC drive reports
11 (NO) input of |E15 and performs the fault protection action. For
external fault |more details, see the description of P9.47.
12 Multi-reference
terminal1
13 Multi-reference | The setting of 16 speeds or 16 other references can
terminal 2 |be implemented through combinations of 16 states
14 Multi-reference |of these four terminals.Refer to table 1 for more
terminal 3  |details
15 Multi-reference
terminal 4
Terminal 1 for
16 acceleration/
deceleration
time selection |Totally four groups of acceleration/deceleration time
= can be selected through combinations of two states
Terminal 2 for | ¢ ypese two terminals.
17 acceleration/
deceleration
time selection
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Value Function Description
The terminal is used to switch and choose different
Frequency frequency source.Choose function code P0.07
18 i setting agoording to the frequency source when
SehEaE set two kinds of frequency source switching as
frequency source.the terminal is used to realize
switching between the two frequency source.
UP and DOWN |If the frequency source is digital setting, the terminal
setting clear |is used to clear the modification by using the UP/
19 (terminal, |DOWN function or the increment/decrement key on
operation  |the operation panel, returning the set frequency to
panel) the value of P010.
If the command source is set to terminal control
(P002 = 1), this terminal is used to perform
Command |swilchover between terminal control and operation
20 source panel control.
switchover |If the command source Is set to communication
terminal control (FO02 = 2), this terminal is used to perform
switchover between communication control and
operation panel control.
Acceleration/ |lt enables the AC drive to maintain the current
21 Deceleration |frequency output without being affected by external
prohibited  |signals (except the STOP command).
PID Is invalid temporarily. The AC drive maintains
22 PID pause |the current frequency output without supporting PID
adjustment of frequency source.
PLC status The terminal is used to restore the original status
23 reset of PLC control for the AC drive when PLC control is
started again after a pause.
The AC drive outputs the central frequency, and the
24 Swing pause swing frequency function pauses.
25 | Counter input |This terminal is used to count pulses.
26 | Counter reset |This terminal is used to clear the counter status.
27 LB"?;;;O”"{ This terminal is used to count the length.
28 Length reset [This terminal is used to clear the length.
29 Torque control |The AC drive is prohibited from torque control and
prohibited  |enters the speed control mode.
Pulse input
30 (enabled only |53 is used as the function of pulse input.
for 83)
3 Reserved |Reserved
32 Immediate DC |After this terminal becomes ON, the AC drive
braking directly switches over to the DC braking state.
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Value Function Description
Normally
13 closed (NC) |After this terminal becomes ON, the AC drive
input of reports E15 and stops.
external fault
Frequency |If this terminal becomes effective , the AC drive will
34 modification |not respond to any frequency modification until this
forbidden  |terminal becomes invalid.
35 Reverse PID |After this terminal becomes sffective, the PID action
action direction {direction is reversed to the direction set in PA.03.
In operation panel mode, this terminal can be used
36 E":::‘“?:;‘EOP to stop the AC drive, equivalent to the function of
the STOP key on the operation panel.
Command It is used to perform _swigchover between terminal
Sonires control and communication control. If the command
37 swilchover source is termlnql chntroI. the system yvill swi_tch
terminal 2 |OVer to communication control after this terminal
becomes effective.
After this terminal becomes effective, the integral
g | PIDintegral |adjustment function pauses. However, the
pause proportional and differentiation adjustment functions
are still valid.
Switchover
b Efrat' : qauagn";:'" After this terminal becomes effective, the frequency
a9 source X is replaced by the preset frequency set in
source X P010
and preset z
frequency
Switchover
between
40 ﬁ:‘;ﬂi:r:y After this terminal is effective, the frequency source
SOl Y is replaced by the preset frequency set in P0O10.
and preset
frequency
41 Reserved
42 Reserved
If the PID parameters switchover performed
by means of X terminal (PA.18 = 1), the PID
43 PID parameter |parameters are PA.05 to PA.O7 when the terminal
switchover |becomes invalid.; the PID parameters PA.15
to PA.17 are used when this terminal becomes
effective.
44 Reserved
45 Reserved

49



Operation Instruction of AT20 Series Inverter

Value Function Description
This terminal enables the AC drive to switch over
between speed control and torque control. When
- Tpeeﬂ :‘;‘:ﬁgl this terminal becomes invalid, the AC drive runs in
a;qvirlt bR the mode set in LO.00. When this terminal becomes
effective, the AC drive switches over to another
control mode.
When this terminal becomes effective, the AC drive
stops within the shortest time. During the stop
47 Emergency |process, the current remains at the set current
stop upper limit. This function is used to salisfy the
requirement of stopping the AC drive in emergency
state.
In any control mode (operation panel, terminal
48 External STOP |or communication), it can be used to make the
terminal 2 |AC drive decelerate to stop. In this case, the
deceleration time Is deceleration time 4.
. When this terminal becomes ON, the AC drive
49 D[Jecce;?;‘t;on decelerates to the initial frequency of stop DC
9 braking and then switches over to DC braking state.
Clearthe |When this terminal becomes ON, the AC drive's
50 |current running |current running time Is cleared. This function must
time be supported by P8.42 and P8.53,

Additional table 1 :The descriptions of multi-reference

The four multi-reference terminals have 16 state combinations,
corresponding to 16 reference values, as listed in the following
table1.

Reference Co nxn

K4 K3 K2 K1 Setting Pr;er:pn'onetar :
OFF OFF OFF OFF | Reference 0 PC.00
OFF OFF OFF ON Reference 1 PC.01
ON Reference 2 PC.02
ON ON Reference 3 PC.03
ON Reference 4 PC.04
ON ON Reference 5 PC.05
(]} ON Reference 6 PC.06
ON ON ON Reference 7 PC.07
Reference 8 PC.08
ON Reference 9 PC.09
ON Reference 10 PC.10
OFF ON o/l Reference 11 PC.11
ON Reference 12 PC.12
ON OFF oINBll Reference 13 PC.13
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ON ON ON OFF Reference 14 PC.14
ON ON ON ON Reference 15 PC.15

If the frequency source is multi-reference, the value 100% of PC.00
to PC.15 corresponds to the maximum frequency of P0.10

Besides the multi-speed function, the multi-reference can be
also used as the PID setting source or the voltage source for V/f
F separation, satisfying the requirement on switchover of different
setting values.

Additional table 2:Terminal function descriptions of acceleration/
deceleration time selection

Acceleration/ 3
Terminal2 | Terminall | Deceleration Time Cg::ﬂﬂg‘;‘;':g
Selection
OFF OFF Acceleration time 1 P017, P018
Acceleration time 2 P8.03, P8.04
Acceleration time 3 P8.05, P8.06
Acceleration time 4 P8.07, P8.08
paqo |Xfilter time |Default  [0.010s
" |Setting Range|0.000s~1.000s

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

Terminal command mode Default ID
0 Two-line mode 1
P4.11 1 Two-line mode 2
Setting Ral -
ng Range > Three-line mode 1
3 Three-line mode 2

This parameter defines the external terminal, control four different
inverter running ways.

0:Two-line mode 1: this pattern is the most commonly used two line
mode. Positive and reverse operation of the motor is determined by

terminal Xx, Xy, .
The parameters are set as below:
Terminal | Setvalue Function Description
Xx 1 Forward RUN (FWD)
Xy 2 Reverse RUN (REV)

Among them, Xx, Xy is FWD ~ S4 multi-function input terminals,
level effectively.
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K1 K2 Run Command
~— Xx Forward RUN
L 0 0 Stop
—i Xy Reverse RUN 1 0 FWD
K2
1] 1 REV
COM Digital value
1 1 Stop

Figure 4-5 Setting of two-line mode 1

1:Two-line mode 2: use this pattern when Xx terminal function is
running enabled terminal, and Xy terminal function determine the
direction to run.

The parameters are set as below:

Terminal | Setvalue Function Description
Xx 1 Forward RUN (FWD)
Xy 2 Reverse RUN (REV)

Among them, Xx, Xy is FWD ~ S4 multi-function input terminals,
level effectively.

Kl K2 Run Command
K1~ | Xx Forward RUN
0 0 Stop
——{ Xy Reverse RUN 1 a FWD
K2
1 1 REV
COM Digital value
0 1 Stop

Figure 4-6 Setting of two-line mode 2

2: Three-line mode 1
In this mode, Xn is RUN enabled terminal, and the direction is

respectively decided by Xx and Xy.
The parameters are set as below:

Terminal Set value Function Description
Xx 1 Forward RUN (FWD)
Xy 2 Reverse RUN (REV)
Xn 3 Three-line operation control

Xn terminal must be closed when it need to run, to realize the
forward and reverse control system of the motor by Xx or Xy pulse

52



Chapter 4 Detailed Function Description

rising.

When it need to stop, must be done by disconnecting Xn terminal
signal. Among them, the Xx, Xy, Xn as FWD ~ S4multi-function input
terminals, Xx, Xy is the pulse effective, Xn is the level effective.

m

sB2 '
Forward button =1 Xx Forward RUN

M

Stop button | SBL

top . Xn RUN enabled

m
Reversebutton | SB3 _~ __| %y Reverse RUN

COM Digital common

Among themn,KB1: stop button KB2:forward button KB3:Reverse
button

3: Three-line mode 2

In this mode, Xn is RUN enabled terminal. The RUN command is
given by Xx and the direction is decided by Xy.

The parameters are set as below:

Terminal Set value Function Description
Xx 1 Forward RUN enabled (FWD)
Xy 2 Reverse RUN (REV)
Xn 3 Three-line control

Xn terminals must be closed when there is a need to run, Xn
terminals, produced by Xx pulse rising along the motor running
signal, the state of the Xy produce motor direction signals. When
there is a need to stop, by disconnecting Xn terminal signal to
realize. Among them, the Xx, x, y, Xn is FWD ~ S4 multi-function
input terminals, Xx is the pulse effective, Xy, Xn are the level
effective.

Run button SB2 ' Running
= Xx RUN command KB3 direction

[~ | Xn Stop running

K
/—Xy g direction 0 Forward

COM Digital commen 1 Reverse

Figure 4-7 :Setting of three-line mode 2
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Among them:KB1:Stopping button KB2:Running button
Terminal UP/DOWN
P4.12 chmicig i Default 1.00Hz/s
Setting Range | 0.01Hz/s~65.535Hz/s

When it is used to set terminal UP/DOWN to adjust the set
frequency .Frequency changing rate is the frequency variation per
second

If P0.22 (Frequency reference resolution) is 2, the selting range is
0.001-65.535 Hz/s.

If P0.22 (Frequency reference resolution) is 1, the setting range is
0.01-655.35 Hz/s.

P4 13 F\-curve 1 minimum input | Default | 0.00V
""" | Setting Range | 0.00V~P4.15
pa1a mmﬁ“:ﬁr:m?gpﬂ” Default 0.0%
Setting Range | -100.00%~100.0%
P4 15 _Flcurve 1 maximum input | Default | 10.00V
| Setting Range | P4.13~10.00V
Corresponding setting of FI
_ wmf1 m:fimum";ﬁpm Defauit 100.0%
Setting Range | -100.00%~100.0%
B Fl curve 1 filter time | Default [ 0.10s
" | Setting Range | 0.00s~10.00s

These parameters are used to define the relationship between
the analog input voltage and the corresponding setting. When the
analog input voltage exceeds the maximum value (P4.15), the
analog voltage maximum value is calculated by “maximum input”.
When the analog input voltage is less than the setting minimum
input (P4.13), the value set in P4.34 (Setting for Fl less than
minimum input) is calculated by the minimum input or 0.0%

When the analog input is current input, 20mA current corresponds
to 5V voltage.4mA current corresponds to 1V voltage.

Fl input filter time is used to set the software filter time of FI. If the
analog input is liable to interference, increase the filter time value
of this parameter to stabilize the detected analog input.However,
increase of the Fl filter time will slow down the response of analog
detection. Set this parameter properly based on actual conditions.

In different applications, 100% of analog input corresponds to
different nominal values. For details, refer to the descriptions of
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different applications.

Two typical setting examples are shown in the following figure.

Cormresponding set value  §
(frequency, torque)

100.0%

OV (0mA)

Corresponding set value y
(frequency, torque)

100.0%

10V/20mA

FIV/FIC

0V (OmA)

-100.0%

10V (20ma)

FIV/FIC

Figure 4-8 Corresponding relationship between analog input and set

values
pa. 18 |FLurve 2 minimum input [ Default | 0.00V
""" setting Range | 0.00V~P4.20
Corresponding setting of FI
P4.19| curve 2 minimum input Default 0.0%
Setting Range | -100.00%~100.0%
P4 20 | F1curve 2 maximum input | Default | 10.00V
"“"| Setting Range | P4.18~10.00V
Corresponding setting of Fl
P4.21| curve 2 maximum input Dataist 10003
Setting Range | -100.00%~100.0%
pa 29 |_Flcurve 2 filter time | Default | 0.10s
"““| Setting Range | 0.00s~10.00s
pa 23 |_Flcurve 3 minimum input | Default [ 0.00V
““”| setting Range | 0.00s~P4.25
Corresponding setting of Fl
P4.24| curve 3 minimum input Default 0.0%
Setting Range | -100.00%~100.0%
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P4 25 |_Flcurve 3 maximum input |  Defaut | 10.00V
““*| Setting Range | P4.23~10.00V
Corresponding setting of Fl
P4.26 DLII'VBP 3 maxgimumr:ﬁput Drfk 100.0%
Setting Range | -100.00%~100.0%
pa 27 Flourve 3 filter time | Default [ 0.10s
Setting Range ] 0.00s~10.00s

The method and functions of setting Fl curve 3 are similar to that of
setting Fl curve 1 function.

pa 28 |_PULSE minimum input | Default | 0.00kHz
““" | setting Range | 0.00kHz~P4.30
I ttin
P4.29 cmp?nri':i:n?.l:lainpgtd Dk 0.0%
Setting Range | -100.00%~100.0%
P4 30 PULSE maximum input | Default | 50.00kHz
| Setting Range | P4.28~50.00kHz
i Cmﬁgﬂzﬁuﬂ’;ﬂt"f Default 100.0%
Setting Range | -100.00%~100.0%
e PULSE filter time Defauit 0.10s
Setting Range | 0.00s~10.00s

These parameters are used to set the relationship between S3
pulse frequency and corresponding settings. The pulses can only be
input by S3. The method of setting this functicn is similar to that of
setting Fl curve 1 function.Refer to the descriptions of Fl curve 1

F| curve selection Default [ 321
Unit's digit FIV curve selection
1 Curve 1 (2 points, see P4.13~P4.16)
2 Curve 2 (2 points, see P4.18~P4.21)
G 3 Curve 3 (2 points, see P4.23~P4.26)
" | Setting Range 4 Curve 4 (4 points, see L6.00~L6.07)
5 Curve 5 (4 points, see L6.08~L6.15)
Ten's diglt | FIC curve selection (1~5, same as FIV
Hundred's
digit

The unit's digit, ten's digit and hundred's digit of this parameter are
respectively used to select the corresponding curve of FIV,FIC and
FIC. Any of the five curves can be selected for FIV,FIC and FIC.
Curve 1, curve 2 and curve 3 are all 2-point curves, set in group P5.
Curve 4 and curve 5 are both 4-point curves, set in group C6.

The AT20 provides two F| terminals as standard. FIA is provided by
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an optional extension Card.

e | s | o
Unit's digit | Setting for FIV less than minimum input
0 Minimum value
P4.34 1 0.0%
Setting Range Setting for FIC less than minimum input

Ten's digit (0~1, same as FIV)

Hundred's
digit Reserved

The function code is used to determine the corresponding
setting when the analog input voltage is less than the minimum
value.

The unit's digit, ten's digit and hundred's digit of this function code
respectively correspond to the setting for FIV,FIC

If the value of a certain digit is selected to 0, when analog input
voltage is less than the minimum input, the corresponding setting of
the minimum input (P4.14, P4.19, P4.24) is used.

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

—— FWD delay time [ Default [ 0.0s
| setting Range | 0.0s~3600.0s

— REV delay time | Default [ 0.0s
" | Setting Range | 0.0s~3600.0s

— S1 delay time [ Default [ 0.0s
" | Setting Range | 0.0s~3600.0s

These parameters are used to set the delay time of the AC drive
when the status of S terminals changes.
Currently, only FWD, REV and S1 support the delay time function.

S valid mode selection 1 Default | 00000
Unit's digit FWD valid mode
0 High level valid
1 Low level valid
Ten's digit | REV valid mode (0~1, same as FWD)
P4. Hundred's :
38| settingRange | g gt | S1valid mode (0~1, same as REV)
Th":f;t”d %| s2 valid mode (0~1, same as S1)
Ten
thousand's | 83 valid mode (0~1, same as S2)
digit
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S valid mode selection 2 Default | 00000
Unit's digit 5S4 valid mode
0 High level valid
1 Low level valid
Ten's digit reserved
EL Setting Range Hun:l?gr:d : reserved
Thousand's
digit reseoved
Ten
thousand's reserved
digit

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

When this is high level valid, The S terminal is valid when being
connected with COM, and invalid when it is disconnected to COM.
When this is low level valid,The S terminal is invalid when being
connected with COM, and valid when being disconnected to COM.

Group P5: Output Terminals

The AT20 provides two multi-function analog output terminals FOV,
FOC, two multi-function relay output terminals and a YO terminal
(used for high-speed pulse output or open-collector switch signal
output) as standard. If output terminals above can't satisfy the scene
with application, requires the expansion card equipped with multi-
function input and output.

YO terminal output mode Default | 0
P5.00 ) 0 Pulse output (YO-P)
Batting Rango 1 Switch signal output (YO-R)

The YO terminal is programmable multiplexing terminal. It can
be used for high-speed pulse output (YO-P), with maximum
frequency of 50 kHz. Refer to P5.06 for relevant functions of Pulse
output(YO-P). It can also be used as open collector switch signal
output (YO-R).

P5.01 YO-R function (open-collector output terminal) Default| 0
P5.02 Relay output function (RA-RB-RC) Default] 2
P5.03 Relay output function (TA-TC) Default| 0
P5.04 reserved
P5.05 reserved

These five function codes are used to select three digital output
terminals.
the functions of the multifunction output terminals are described in
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the following table.

Value Function Description
0 No output The terminal has no function.
When the AC drive is running and has output
1 AC drive running |frequency (can be zero), the terminal becomes
ON.
When the AC drive stops due to a fault, the
2 |Faultoutput (stop) terminal outputs ON.
Frequency-level
3 detection FDT1 |Refer to the descriptions of P8.19 and P8.20.
output
Frequency .
4 foachad Refer to the descriptions of P8.21.
Zero-speed If the AC drive runs with the output frequency of
5 | running (no output |0, the terminal becomes ON. If the AC drive is in
at stop) the stop state, the terminal becomes OFF.
The AC drive judges whether the motor load
exceeds the overload pre-waming threshold
6 Motor overload |before performing the protection action. If the
pre-warning  |pre-warning threshold is exceeded, the terminal
becomes ON. For motor overload parameters,
see the descriptions of P3.00 to P9.02.
7 AC drive overload | The terminal becomes ON before the AC drive
pre-warning overload protection action is performed 10s.
8 Set count value | The terminal becomes ON when the count value
reached reaches the value set in Pb.08.
g | Designated count | The terminal becomes ON when the count value
value reached |reaches the value set in Pb.09.
The terminal becomes ON when the detected
10 Length reached actual length exceeds the value set in Pb.05.
1 PLC cycle When simple PLC completes one cycle, the
complete terminal a pulse signal with width of 250 ms.
Accumulative  |If the accumulative running time of the AC drive
12 running time exceeds the time set in PB.17, the terminal
reached outputs ON.
If the set frequency exceeds the frequency upper
. |limit or lower limit and the output frequency of the
13. | Frequency limiting AC drive reaches the upper limit or lower limit,
the terminal outputs ON.
In speed control mode, if the output torque
- reaches the torque limit, the AC drive enters the
L Torque limiting stall protection state , meanwhile the terminal
outputs ON.
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Value Function Description
If the AC drive main circuit and control circuit
15 Ready for RUN |become stable, and the AC drive detects no fault
and is ready for RUN, the terminal outputs ON.
When the input of FIV is larger than the input of
b FIV'FIC | Eic” the terminal outputs ON. £
17 Frequency upper [If the running frequency reaches the upper limit,
limit reached  |the terminal outputs ON.
Frequency lower |If the running frequency reaches the lower limit,
18 | limit reached (no |the terminal outputs ON. In the stop state, the
output at stop) |terminal becomes OFF.
19 Lack voltage state |If the AC drive is in lack voltage state, the
output terminal outputs ON.
20 Com:;:?:;aﬂun Refer to the communication protocol.
21 Reserved Reserved
22 Reserved Reserved
Zero-speed If the output frequency of the AC drive is 0, the
23 | running 2 (having |terminal becomes ON. In the state of stop, the
output at stop) |signal is still ON.
Accumulative  |If the AC drive accumulative power-on time
24 | power-ontime |(P7.13) exceeds the value set in PB.16, the
reached terminal outputs ON.
Frequency level
25 detection FOT2 |Refer to the descriptions of PB.28 and P8.29.
output
26 r: a’;:‘:d"';‘;{;u‘ Refer to the descriptions of P8.30 and P8.31.
27 r: a’;?:;’;f‘{pit Refer to the descriptions of P8.32 and P8.33.
28 c“""’:u:p’:fm“ Refer to the descriptions of P8.38 and P8.39.
29 C“"a':ufp’:f"had Refer to the descriptions of P8.40 and P8.41.
If the timing function (P8.42) is valid, the terminal
30 | Timing reached |outputs ON after the current running time of the
AC drive reaches the set time.
If FIV input is larger than the value of P9.46
a1 FIV input limit  |(FIV input voltage upper limit) or lower than the
exceeded value of P9.45 (FIV input voltage lower limit), the
terminal outputs ON.
32 | Load becoming 0 |If the load becomes 0, the terminaloutputs ON.
. If the AC drive is in the reverse running state, the
33 | Reverse running |0 inal outputs ON. °
34 | Zero current state |Refer to the descriptions of PB.28 and P8.29.
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Value Function Description
Module If the heatsink temperature of the inverter module
35 temperature (P7.07) reaches the set module temperature
reached threshold (P8.47), the terminal outputs ON.
Software current
36 Jimit & ted Refer to the descriptions of P8.36 and P8.37.
Frﬂe::;er::y;hh;u;er If the running frequency reaches the lower limit,
ar {having output at the terminal becomes ON. In the stop state, the
stop) signal is still ON.
If a fault occurs on the AC drive and the AC drive
38 Alarm output  |continues to run, the terminal outputs the alarm
signal.
39 reserved
a0 | One running time |If the one running time of AC drive exceeds the
reached value of P8.53, the terminal outputs ON.
P5.06 YO-P function selection Default 0
P5.07 FOV function selection Default| 0
P5.08 FOC function selection Default 1

The output pulse frequency of the YO-P terminal ranges from 0.01
kHz to (Maximum YO-P output frequency) P5.09. The value of
P5.09 can be set between 0.01 kHz and 100.00 kHz.

The output range of FOV and FOC is 0-10 V or 0-20 mA.

The relationship between pulse and analog output ranges and
corresponding functions is listed in the following table.

Range (Corresponding to Pulse or Anal
ks hinction ot Range 0.0%100.0%) -
0 Running frequency O~maximum output frequency
1 Set frequency 0~maximum output frequency
2 Qutput current 0~2 times of rated motor current
3 Qutput torque 0~2 times of rated motor torque
4 Qutput power 0~2 times of rated power
5 Output voltage 0~1.2 times of rated AC drive voltage
] Pulse input 0.01kHz~100.00kHz
7 FIV ov-10v
8 FIC OV~10V (or 0~20mA)
9 reserved
10 Length O~maximum set length
1 Count value O~maximum count value
12 | Communication setting 0.0%~100.0%
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O~rotational speed corresponding to
13 | Motor rotational speed maximum output frequency
14 Qutput current 0.0A~1000.0A
15 Output voltage 0.0V~1000.0V
Maximum YO-P output
P5.09 frequency Default 50.00kHz
Sefting Range | 0.01kHz~100.00kHz

If the YO terminal is used for pulse output, this function code is
used to choose the maximum frequency of pulse output.

ps 10 | FOV zero offset coeficient | Default | 0.0%
| Setting Range | -100.0%~+100.0%

E FOV gain | Default | 1.00
""" | Setting Range | -10.00~+10.00

P5.12 FOC zero offset coeffcient | Default | 0.00%
" | Setting Range | -100.0%~+100.0%

—_— FOC gain | Default | 1.00
"] Setting Range | -10.00~+10.00

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

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

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

For example, if the analog output is used as the running frequency,
and it is expected that the output is 8 V when the frequency at the
maximum frequency is 3V, the gain shall be set to -0.50, and the
zero offset shall be set to 80%.

p5.17 | YO-R output delay time | Default | 0.0s
" | Setting Range | 0.0s~3600.0s
p5.1g [YA-YB-YC output delay time| Default [ 0.0s
| Setting Range | 0.0s~3600.0s
- RA-RB-R(;. $xpm delay Biskai i
Setting Range | 0.0s~3600.0s
P5.20 reserved
P5.21 reserved

These parameters are used to set the delay time of output terminals
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YO-R, relay 1, relay 2, FOV and FOC from status change to actual
output.

YO valid mode selection Default | 00000
Unit's digit YO-R valid mode
0 Positive logic
1 Negative logic
e i | RA-RB-RC valid mode (0~1, same as
Ten's digit YO-R)
P522| etting Range | Hundred's | YA-YB-YC valid mode (0~1, same as
digit YO-R)
Thousand's
digit reserved
Ten
thousand's reserved
digit

It is used to definite the logic of output terminals YO-R, relay 1, relay
2, FOV and FOC.

0: Positive logic

The output terminal is valid when being connected with COM, and
invalid when being disconnected to COM.

1: Positive logic

The output terminal is invalid when being connected with COM, and
valid when being disconnected to COM.

Group P6: Start/Stop Control

Start mode Default [ 0
Sefting Range | 0 direct start

0: direct start

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

Startup frequency | Default [0.00Hz
Setting Range 0.00Hz~10.00Hz

P6.00

P6.03
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Startup frequency
P6.04 holding time
Setting Range 0.0s~100.0s

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

The startup frequency (P6.03) is not restricted by the frequency
lower limit. If the set target frequency is lower than the startup
frequency, the drive will not start and stays in the standby state.
During switchover between forward rotation and reverse rotation,
the startup frequency holding time doesn't work. The holding time
is not included in the acceleration time but in the running time of
simple PLC.

Example 1:

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

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

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

Example 2:

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

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

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

Default |0.0s

Time proportion of
P6.08 | S-curve start segment| Default [300%
Setling Range 0.0%~ (100.0%-P6.09)
Time proportion of
P6.09 | S-curve end segment Default 130.0%
Setting Range 0.0%~ (100.0%-P6.0B)

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

P6.08 + P6.09 < 100.0%.

In Figure 4-1, t1 is the time defined in P6.08, within which the slope
of the output frequency change increases gradually. 2 is the time
defined in P6.09, within which the slope of the output frequency
change gradually decreases to 0. Within the time between t1 and
12, the slope of the output frequency change remains unchanged,
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that is, linear acceleration/deceleration.
Output frequency (Hz) &

Set frequeney (| | _ _ _

'
1

[T =
st sl Time ()
12 tl

e e

Figure 4-10 S-curve acceleration/deceleration B

Cratput frequency (Hz) |

Set frequency (1)

Rated frequency(fb) | = o = = o = oo m o - =

—

— st Time()
T T
Figure 4-9 S-curve acceleration/deceleration A

Stop mode Default [ 0
P6.10 ’ 0 Decelerate to stop
Selting Renge 1—1 Coast to stop

0: Decelerate to stop

After the stop command is enabled, the AC drive decreases
the output frequency according to the deceleration time and stops
when the frequency decreases to zero.

1: Coast to stop

After the stop command is enabled, the AC drive immediately
stops the output. The motor will coast to stop based on the
mechanical inertia.
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Initial uency of stop DC
A mbrak?; a o Default 0.00Hz
Setting Range I 0.00 Hz ~ maximum frequency
iting time of stop D
i Waiting gmii:gs“’*’ C Default 0.0s
Setting Range | 0.0s~100.0s
p6.13 |Stop DC braking current [ Default | 0%
" | Setting Range | 0%~100%
p6.14 | S1op DC braking time | Default | 0.0s
" | Setting Range | 0.0s~100.0s

P6.11 (Initial frequency of stop DC braking)

During the process of decelerating to stop, the AC drive starts DC
braking when the running frequency is lower than the value set in
P6.11.

P6.12 (Waiting time of stop DC braking)

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

P86.13 (Stop DC braking current)

This parameter specifies the output current at DC braking and is
a percentage relative to the base value.lf the rated motor current
is less than or equal to 80% of the rated AC drive current, the
base value is the rated motor current. If the rated motor current is
greater than 80% of the rated AC drive current, the base value is
80% of the rated AC drive current.

P6.14 (Stop DC braking time)

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

Output frequency (Hz) 4

Initial frequency of | :. .
stop DC breaking [ = = - - L e Time (£}
| i i
T
1
1
1
1
T
1

Effective value of &
output voltage

Waitting time of
stop DC breaking
]

Stop DC breaking
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Figure 4-11 Stop DC braking process

Brake use ratio | 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.

P6.15

Group P7: Operation Panel and Display

JOG key function
selection Default [0

0 JOG key disabled

Switchover betweaen operation panel

control and remote command control

P7.01 (terminal command channal or

Setting Range communication command channel )

2 Switchover between forward rotation and

reverse rotation

3  |Forward JOG

4 Reverse JOG

JOG key is multifunctional key. You can set the function of the JOG
key by using this function code. You can perform switchover by
using this key both in stopping or running state.

0: JOG key disabled

This key is disabled.

1: Switchover between operation panel control and remote
operation.You can perform switchover from the current command
source to the operation panel control (local operation). If the
current command source is operation panel control, this key is
invalid.

2: Switchover between forward rotation and reverse rotation

You can change the direction of the frequency reference by using
the JOG key. It is valid only when the current command source is
panel command channel.

3: Forward JOG

You can perform forward JOG (JOG-FWD) by using the JOG key.

4: Reverse JOG

You can perform reverse JOG (JOG-REV) by using the JOG key.

STOF;U"R"E“.SO? keY | Defautt |1
P7.02 0 STOF'{RESET key enabled only in
Setting Range opdidtion panel control
1 STOP‘i_‘RESE'I'. key enabled in any
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P7.03

LED display
running
parameters 1

Default

Setting

Range |~FFFF

[7]s]s[4]a[2]1]o]

[is[1a[13]12[#1[70] 9 [ 8|

Running fraquency 1 (Hz)
Set frequency (Hz)

Bus vottage (V)

Output vottage (V)
Output power (A)
Output torque (kW)
Qutput torque (%)

input status (V)

YO output status

L FIV vottage (V)

FIC current (mA)
Reserved

Count value
Length value

Load speed display
PID setting

If a parameter needs to be displayed during the

running,

set the corresponding bit to 1, and set P7.03 to the
hexadecimal equivalent of this binary number.
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LED display
running Default 0
parameters 2

7]6]s[4]a]2]1]o]

PID feedback
—— PLC stage
PULSE setting
frequency (KHz)
Running frequency 2
Remaining running time
FIV vottage before
correction
FIC current before
correction
Reserved

15/14]13]12]11]10] 8 [ 8]

Sl Setting| 0000 Linar Spped

Range | ~FFFF current power-on time
(Hour)

current running time
(minute)

PULSE setting frequency
(Hz)

Communication setting
value

Encoder feedback speed
(Hz)

Main frequency X display
(Hz)

Avpdiary frequency Y
display (Hz)

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

Run the display parameters,used to set the parameters that can be
viewed when the AC drive is in any running state.
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LED
display stop | Default 33
parameters
[7]e]5]4[3]2][1]0]
Set frequency (Hz)
Bus voltage (V)
X input status
YO output staus
FIV voltage (V)
FIC current (mA)
Reserved
Count value
P7.05 [15]1a]13[12[11]10[ e [ 8]
Setting| 0000
Range | ~FFFF Length value
L——PLC stage
Load speed
PID setting
PULSE sstting
frequency (Hz)
Reserved
Reserved
Reserved
If a parameter needs to be displayed during the
running, set the corresponding bit to 1, and set P7.05
to the hexadecimal equivalent of this binary number.
Load s di
P7.06 oo;'?f';?en:m Y i LG
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.
ink rat
P7.07 Hea?venf?"nﬁﬁdilim o Dok Read-only
Setting Range | 0.0°C~150.0°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.
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Temporary software version | Default | Read-only
Setting Range | 0.0°C~150.0°C

It is used to display the temporary software version of the control
board.

P7.08

Accumulative running time | Default | Oh
Setting Range | 0h~65535h
It is used to display the accumulative running time of the AC drive.

After the accumulative running time reaches the value setin P8.17,
the terminal with the digital output function (12 ) outputs ON.

P7.09

P7.10 reserve Default
P71 Software version Default Read-only
Setting Range | Software version of control board
Number of decimal places
for load speed disgeay Dl ¢
0 0 decimal place
Pr.12 Setting Range 1 1 decimal place
2 2 decimal places
3 3 decimal places

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

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

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

Accumulative power-on
P7.13 et Default Oh
Setting Range | 0h~65535h

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

Accumulative power
P7.14 consumption B )
Setting Range | 0~65535kWh

It is used to display the accumulative power consumption of the AC
drive until now.

71



Operation Instruction of AT20 Series Inverter

Group P8: Auxiliary Functions

P8.00 |OC running frequency I Default [ 2.00Hz
| setting Range | 0.00Hz~maximum frequency
paoq|_JOCacceleration time | Default | 20.0s
Setting Range | 0.0s~6500.0s
pa.02 | JOC deceleration time | Default [ 20.0s
"“| Setting Range | 0.0s~6500.0s

These parameters are used to define the set frequency and
acceleration/deceleration time of the AC drive when jogging. The
startup mode is "Direct start” (P1.00 = 0) and the stop mode is
"Decelerate to stop" (P1.10 = 0) during jogging.

pg.03 | Acceleration time 2 | Default [ Model depsndent
| Setting Range | 0. 05~6500.0s

pg,04 | Deceleration time 2 | Default | Model dependent
| Setting Range | 0. 0s~6500.0s

pg.0 | Acceleration time 3 | Defauit | Model dependent
| setting Range | 0. 0s~6500.0s

P8.06 Deceleration time 3 | Default | Model dependent
" | Setting Range | 0. 0s~6500.0s

pg.07 | Acceleration time 4 | Default | Model dependent
™" | Setting Range | 0. 0s~6500.0s

P8.08 Deceleration time 4 | Default | Model dependent
| Setting Range | 0. 0s~6500.0s

The AT20 provides a total of four groups of acceleration/deceleration
time, they are P0.17/P0.18 and the preceding three groups of
acceleration/deceleration time.The four groups of acceleration/
deceleration time are completely the same. Please refer to the
descriptions of P0.17 and P0.18.You can switch over between the
four groups of acceleration/deceleration time through different state
combinations of X terminals. For more details, see the descriptions
of P5.01 to P5.05.

— Jump frequency 1 | Default | 0.00Hz
| Setting Range | 0.00Hz~maximum frequency

o Jump frequency 2 | Default | 0.00Hz
’ Setting Range | 0.00 Hz~maximum frequency

pg.11 |_Frequency jump amplitude | Default [ 0.00Hz
""" | Setting Range | 0.00~maximum frequency

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

The AT20 supports two jump frequency. If both of them are set to
0, the frequency jump function will be disabled. The principle of the
jump frequency and jump amplitude is shown in the following figure.

Output frequency (Hz) A
Frequency jump
amplitude
Jump
frequency 2 Frequency jump |
amplitude
Freq jump
Jump ampli
frequency 1 Frequency jump
amplitude

Time (t)

Figure 4-12 Principle of the jJump frequencies and jump amplitude

Forward/Reverse rotation
Pa.12 dead-zone time Default 0.0s
Setting Range | 0.00s~3000.0s

It is used to set the time when the output is 0 Hz at transition of

the AC drive forward rotation and reverse rotation, as shown in the
following figure.
Output

frequency (Hz) &

Forward
rotation

L2
J

Reverse
Totation

Figure 4-13 Forward/Reverse rotation dead-zone time
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Reverse control enabled Default | 0
PB8.13 . 0 permitted
Setting Range 1 prohibited

Itis used to set whether the AC drive allows reverse rotation.
In the applications where reverse rotation is prohibited, set this
parameter to 1.

Running mode when set frequen
lower than uency lower lmit | Defaut 0
P8.14 0 Run at frequency lower limit
Setting Range 1 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 AT20
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 educe the workload of the motor under load by decreasing
the output frequency for this motor to decrese the workload,
implementing workload balancing between multiple motors.

P8.15

Accumulative power-on time Def
P8.16 hreshold = o
Setting Range | 0h~65000h

If the accumulative power-on time (P7.13) reaches the value
PB8.16 set in this parameter, the corresponding YO terminal
becomes ON.(Function Code 24)

Accumulative running time
P8.17 threshold Default o
Setting Range | 0h~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 YO terminal becomes
ON.(Function Code 40)

Startup protection Default | 0
P8.18 0 No
Setting Range 1 Yos

This parameter is used to set whether to enable the safety
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protection.

If it is set to 1, the AC drive does not respond to the running
command valid upon AC drive power-on (for example, an input
terminal is ON before power-on). The AC drive responds only after
the running command is cancelled and becomes valid again.

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

In this way, this parameter is set to 1,the motor can be protected
from responding to running commands upon power-on or fault reset
in unexpected conditions.

Frequency detection value
S (FDT1) Default 50.00Hz
Setting Range | 0.00Hz~maximum frequency
Frequency detection
P8.20 hysteresis (FDT1) Dt i
Setting Range | 0.0%~100.0% (FDT1 level)

If the running frequency is higher than the value of frequency
detection , the corresponding YO terminal becomes ON. If the
running frequency is lower than value of frequency detection. That
YO becomes ON is Cancelled.

These two parameters are respectively used to set the detection
value of output frequency and hysteresis value upon cancellation
of the output. The value of P8.20 is a percentage of the hysteresis
frequency to the frequency detection value (P8.19).The FDT
function is shown in the following figure.

Output frequency (Hz)
EDTlevel / [ FDThysersis
/ =P8.19*P8.20
Frequency reached Time (t)
dotection signal ON
(YO, rclay)
Time (t)

Figure 4-14 FDT level
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Detection range of
P8.21 frequency reached
Setting Range I 0.00~100% (maximum frequency)
If the AC drive’s running frequency is within the certain range of the
set frequency, the corresponding YO terminal becomes ON.

This parameter is used to set the range within which the output
frequency is detected to reach the set frequency. The value of this
parameter is a percentage relative to the maximum frequency.
The detection range of frequency reached is shown in the following
figure.

Default 0.0%

Output frequency (Hz) l

Set freq 7 range

[

Frequency reached 4 Time (t)
detection signal ION ON
f— —

Time (t)

Figure 4-15 Detection range of frequency reached

Jump frequency during the process
of acceleration/deceleration Default 1
. 0: Disabled
Setting Range 1- Enabled

It is used to set whether the jump frequency is valid during the
process of acceleration/deceleration.

When the jump frequency is valid during the process of acceleration/
deceleration, and the running frequency is within the frequency
jump range, the actual running frequency will jump over the set
frequency jump amplitude (rise directly from the lowest jump
frequency to the highest jump frequency). The following figure
shows the diagram when the jump frequency is valid during the
process of acceleration/deceleration.
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Output frequency (Hz) &
Tump F jump amplitude
frequency 2 Freqs jump amplitude
Tump Frequency jump amplitude
frequency 1 Frequency jump amplitude
Time ()

Figure 4-16 Diagram when the jump frequencies are valid during the
process of acceleration/deceleration

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) &
Setfequency | 7 : .
[ 1
PB25 [--- ! '
! 1 i
I ]
.l P e s e e e e
! [ 1 ¥
[} I 1 ]
1 I 1 ' Time (t)
! 1 1 1
1 1 1 1 ; >
el 1 1
AR | 1 1 I“:’
HRCE i " i u *
time 2 Acceleration Deceleration time 2

time 1 time 1

Figure 4-17 Acceleration/deceleration time switchover
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During acceleration, if the running frequency is smaller than the
value of P8.25, acceleration time 2 is selected. If the running
frequency is larger than the value of P8.25, acceleration time 1 is
selected.

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

Terminal JOG preferred | Default | 0
e Setting Range [::: 2::;':3

It is used to set whether terminal JOG is the highest priority.

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

Frequency detection value
PB.28 (FDT2) Default 50.00Hz
Setting Range | 0.00Hz~maximum frequency
Frequency detection
P8.29|  hysteresis (FDT2) Dtk 5.0%
Setting Range | 0.0%~100.0% (FDT2 level)

The frequency detection function is the same as FDT1 function. For
details, refer to the descriptions of P8.19 and P8.20.

Any frequency reaching
P8.30 detection value 1 Default 50.00Hz
Setting Range | 0.00 Hz ~ maximum frequency
Any frequency reaching
P8.31| detection amplitude 1 Default 0.0%
Setting Range | 0.0%~100.0% (maximum frequency)
Any frequency reaching
P8.32 detection value 2 Default 50.00Hz
Setting Range | 0.00Hz~maximum frequency
Any frequency reaching
p8.33| detection amplitude 2 Defaut 0.0%
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 YO becomes ON.(function code 26/27)

The AT20 provides two groups of any frequency reaching detection
parameters, including frequency detection value and detection
amplitude, as shown in the following figure.
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Running frequency 4
:- Es 4 hi (-]
Asy fecateniy [, detection ampliude
" N .| Frequency reaching
;’\ detoction smpliude
» Time (t)
Any frequency
tearkin ON HON
2
detection signal OFFJ OFF OFF
YO or relay -

Figure 4-18 Any frequency reaching detection

pp,34 | 2870 current detection level | Default | 5.0%
: Setting Range | 0.0%~300.0% (rated motor current)
Zero current detection delay
P8.35 tima Default 0.10s
Setting Range | 0.015-600.00S

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

Cutput current

Zero current
detection level
P8.34

Zero current
detection signal

Zero current
detection delay time
PR35

Figure 4-19 Zero current detection
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Output over current Default —
P8.36 threshold
' ; 0.0% (no detection)
St Range 0.1%~300.0% (rated motor current)
QOutput over current
P8.37| __detection delay time Default 0.00s
Setting Range | 0.005~600.00s

If the output current of the AC drive is equal to or higher than the
over current threshold and the duration exceeds the detection delay
time, the corresponding YO becomes ON. The output over current
detection function is shown in the following figure.

Output current
Output over current
theshold P8.36
Cutput over current Time ()
detection signal
[ x
i Time (1)
Output current
detection delay time P8.37

Figure 4-20 Output over current detection

pg.38 | AnY current reaching 1 | Default [ 100.0%
) Setting Range | 0.0%~300.0% (rated motor current)
Any current reaching 1
Haa amplitude Default 0.0%
Setting Range | 0.0%~300.0% (rated motor current)
PB.40 |AnY current reaching 2 | Default | 100.0%
) Setting Range | 0.0%~300.0% (rated motor current)
Any current reaching 2
P8.41 amplitude . %
Setting Range | 0.0%~300.0% (rated motor current)

If the output current of the AC drive is within the positive and
negative amplitudes of any current reaching detection value, the
corresponding YO becomes ON (function code 28/29)

The AT20 provides two groups of any current reaching detection
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parameters, including current detection value and detection
amplitudes, as shown in the following figure.

Output current &
: Any current
---- =}~ - - = === ===~ 1~ reaching amplitude
Anmy current | sl Esesas B [ Any current
mahig [ v AN o NG ing amplitude
T
1T : i 1 [
B I | [
[T | 1 1
I I | | 1 s
T g ] ] Lo
Any current reaching lon!  lon! ' oon !
detection signal YO | | | | | |
ot relay OFF OFF OFF

Figure 4-21 Any current reaching detection

Timing function selection Default | 0
P8.42 . 0 Disabled
Seting Renge | — Enabled
Timing duration selection Default [ 0
0 P8.44
1 FIv
PB.43 " 2 FIC
Setting Range 3 e
100% of analog input corresponds
to the value of PB.44
ki Timing duration | Default | 0.0Min
" | Setting Range | 0.0Min~6500.0Min

These parameters are used to implement the AC drive timing
function.

If P8.42 is effective, the AC drive starts to time at startup. When the
set timing duration is reached, the AC drive stops automatically and
meanwhile the corresponding YO becomes ON (function code 30).
The AC drive starts timing from 0 each time it starts up and the
remaining timing duration can be queried by D0.20.The timing
duration is set in P8.43 and P8.44, in the unit of minute.

pa.45 [FV Input voltage lower limit Default [ 3.10V
“| Setting Range | 0.00V~PB.46

pg.46 LFV input voltage upper limit| Default | 6.80V
| Setting Range | P8.45~10.00V

These two parameters are used to set the limits of the input voltage
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to provide protection on the AC drive. When the FIV input is larger
than the value of P8.46 or smaller than the value of P8.45, the
corresponding YO becomes ON, (function code 31) indicating that
whether FIV input exceeds the limit.

Module temperalure =
P84T thrashold Default 750
Setting Range | 0.00V~P8.46

When the heat sink temperature of the AC drive reaches the value
of this parameter, the corresponding YO becomes ON(function
code 35).

Cooling fan control | Default | 0
P8.48 " 0: Fan working during running
Setling Range 1: Fan working continuously

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

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

Wakeup frequency | Default | 0.00Hz

P8.49 Setting Range Dormant frequency {Tgbﬁ.l‘lo};masdmum frequency
— Wakeup delay time | Default | 0.0s

| Setting Range | 0.0s~6500.0s
—_ Dormant frequency | Default | 0.00Hz

| Setting Range | 0.00Hz~wakeup frequency (P8.49)
Pg 52 |_Dormant delay time | Default | 0.0s

| Setting Range | 0.0s~6500.0s

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

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

When the AC drive is in dormant state and the current running
command is effective, the AC drive starts up after the wakeup delay
time (P9.50) if the set frequency is higher than or equal to the
wakeup frequency (P9.48).

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

When the dormant function is enabled, if the frequency source is
PID, whether PID operation is performed in the dormant state is
determined by PA.28. In this case, select PID operation enabled in
the stop state (PA.28 = 1).
N C”““;:‘(;‘::QQ time | petauit 0.0Min

Setting Range | 0.0Min~8500.0Min

If the current running time reaches the value set in this parameter,
the corresponding YO becomes ON, indicating that the current
running time is reached.

Group P9: Fault and Protection

Motor overload protection
o000 solection Default 1
' 0 Disabled Disabled
1 Enabled
Motor overload protection
PO g Default 1.00
Setting Range | 0.20~10.00
P9.00=0

The motor overload protective function is disabled. The motor is
exposed to potential damage due to overheating. A thermal relay is
suggested o be installed between the AC drive and the motor.
P9.00 =1

The AC drive judges whether the motor is overloaded according to
the inverse time-lag curve of the motor overload protection.

The inverse time-lag curve of the motor overload protection is:
220% *P9.01 * rated motor current (if the load remains at this value
for one minute, the AC drive reports motor overload fault), or 150%
*P9.01 * rated motor current (if the load remains at this value for 60
minutes, the AC drive reports motor overload fault).

Set P9.01 properly based on the actual overload capacity. If the
value of P9.01is set too large, the damage to the motor may resuit
when the motor overheats but the AC drive does not report the
alarm.

Motor overload wamlng
P9.02 coeffcient Dt 80%

Setting Range | 50%~100%

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

When the accumulative output current of the AC drive is greater
than the value of the overload inverse time-lag curve multiplied by
P9.02, the multifunction digital YO terminal on the AC drive (Motor
overload pre-warning) becomes ON.

pg,03 | Qvervoltage stall gain | Default | 10
' Setting Range | 0 (no stall overvoltage)~100
Overvoltage stall protective
PO.04 voltage Default 130%
Setting Range | 120%~150% (Three phase)

When the DC bus voltage exceeds the value of P9.04 (Overvoltage
stall protective voltage) during deceleration of the AC drive, the AC
drive stops deceleration and keeps the present running frequency.
After the bus voltage declines, the AC drive continues to decelerate.
Overvoltage stall gain is used to adjust the overvoltage suppression
capacity of the AC drive. The larger the value is, the greater the
overvoltage suppression capacity will be.In the prerequisite of no
overvoltage occurrence, set P9.03 to a small value.

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

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

P,05 | Over current stall gain | Default | 20
| Setting Range | 0~100
Over current stall protective
P9.06 current Detak e
Setting Range | 100%~200%

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

Over current stall gain is used to adjust the over current suppression
capacity of the AC drive. The larger the value is, the greater the
over current suppression capacity will be. In the prerequisite of no
over current occurrence, set over current stall gain to a small value.
For small-inertia load, the value should be small. Otherwise, the
system dynamic response will be slow. For large-inertia load, the
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value should be large. Otherwise, the suppression result will be
poor and over current fault may occur. If the over current stall gain
is set to 0, the over current stall function is disabled.

Short-circuit to ground upon Default 1
= power-on
e Setting Range |—— Disabled
g 1 Enabled

It is used to determine whether to check the motor is short-circuited

to ground at power-on of the AC drive. If this function is enabled, the

AC drive's UVW will have voltage output a while after power-on.
Fault auto reset times I Default I 0

Setting Range | 0~20

It is used to set the times of fault auto resets if this function is used.

After the value is exceeded, the AC drive will remain in the fault
state.

P9.08

YO action during fault auto
P9.10 reset
Setting Range |0: No action 1: Action

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

Default 0

Time interval of fault auto
— g Default 1.0s
Setting Range | 0.1s~100.0s

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

Input phase loss protection
Salbtian Default 1
P9.12 Unit's digit: Input phase loss protection
Setting Range 0: Prohibited 1: Permitted
Ten's digit: reserved

It is used to determine whether to perform input phase loss or
contactor energizing protection. AT20 11 kw inverter type G machine
and above power, just have the input phase protection function, 11
kw G type machines and under power, no matter what P9.12 is set
to 0 or 1 ,they are all no input phase protection function.

Output phase loss
protection selection Default L
Rt 0: Prohibited
Setting Range 1- Permitted

It is used to determine whether to perform output phase loss
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protection.

P9.14

1st fault type

0: No fault
1: Reserved
2: Acceleration overcurrent
3: Deceleration overcurrent
4: Constant speed overcurrent
5: Acceleration overvoltage
6: Deceleration overvoltage
7: Constant speed overvoltage
8: Control power supply failure
9: Undervoltage
10: Inverter overload
11: Motor overload
12 Input phase loss

P9.15

2nd fault type

13: Output phase loss
14: Module overheating
15: External fault
16: Communication abnormality
17: Contactor abnormality
18: Current detection abnormality
19: Motor self-leamning abnormality
20: Encoder/PG card abnormality
21: Parameter read and write
abnormality
22; Inverter hardware abnormality
23: Motor short circuit to ground
24: Reserved
25: Reserved

P9.16

3rd (latest) fault type

26: Running time reached
27: User-defined fault 1
28: User-defined fauit 2

29: Power-on time reached

30: Load loss
31: PID feedback lost during operation
40; Fast current limit timeout

41: Switch motor during operation

42: Speed deviation too large
43: Motor overspeed
45: Motor overtemperature

51: Initial position error

It is used to record the types of the recent three faults of the AC
drive. 0 indicates no fault. Possible causes and solution of each

fault, refer to Chapter 5.

P9.17 |Frequency upan 3rd fault

It displays the frequency when the latest
fault accurs.

P9.18

Current upon 3rd fault

It displays the current when the latest fault
ocecurs.
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P9.19 Bus voltage upon 3rd |lt displays the bus voltage when the latest
fault fault occurs.
It displays the status of all input terminals
when the latest fault occurs. The sequence
|is as follows:
BITY | BITB | BITT | BITE | BITS | BIT4 | BIT3 | BIT2 | BIT1 | BITO
pg.og| I'nputterminalstatus (R e T T Tye } ¥ | Xt I ¥ | % | X
upon 3rd fault
If an input terminal is ON, the setting is 1.
the OFF is 0, the setting is 0. The value is
the equivalent decimal number converted
from the X status.
It displays the status of all cutput terminals
when the latest fault occurs.
The sequence is as follows:
. BiT4 | B3 | Bm2 | Bm | B
P9.21 0”‘%“;;:’;“"'!“23?'“3 FOV | FOC | REL1 | RECZ | YO
If an output terminal is ON, the setting is
1.the OFF is 0,The value is the equivalent
decimal number converted from the X
statuses.
Pg.22 |AC AMve sias upon 3l goceryeq
P9.23 Power-on time upon 3rd | It displays the present power-on time when
i fault the latest fault occurs.
P9 24 Running time upon 3rd | It displays the present running time when
' fault the latest fault occurs.
P9.27 Frequency upon 2nd fault
P9.28 Current upon 2nd fault
P9.29 Bus voltage upon 2nd fault
P9.30| input terminal status upon 2nd fault
F9.51] Oulput iarminal siakus upon 2nd faull | |0 same & PO.1T~F0.24
P9.32 AC drive status upon 2nd fault
P9.33 power-on time upon 2nd fault
P9.34 Running time upon 2nd fault
P9.37 Frequency upon 1st fault
P9.38 Current upon 1st fault
P9.39 Bus voltage upon 1st fault
P9.40| input terminal status upon 1st fault
P9.41| output terminal status upon 1st fault Trwsammess RO, 1P4F0.24
P9.42 AC drive status upon 1st fault
P9.43 power-on time upon 1st fault
P9.44 Running time upon 1st fault
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Fault protection action
selection 1 Default 00000
Unit's digit Motor overload (OL1)
0 Coast to stop
1 Stop according to the stop mode
2 Continue to run
— Power input phase loss (LI) (the same
P8.47 g as unit's digit)
Setting Range [Hundred's | Power output phase loss (LO) (the
digit same as unit's digit)
Thousand's| External equipment fault (EF) (the
digit same as unit's digit)
th Tann d's Communication fault (CE) (the same
oudsigaﬂ as unit's digit)
Fault protection action
salackons Default 00000
Unit's digit Encoder fault (PG)
0 Coast to stop
1 Switch over to V/F control, stop
according to the stop mode
2 Switch over to V/F control, continue to
run
e function code read-write abnormal
P9.48 Ten's digh (EEP)
Setting Range 0 Coast to stop
1 Stop according to the stop mode
Hundred's
digit reserved
Thousand's
digit reserved
Ten Accumulative running time reached
thousand's| (END1) (the same as unit's digit in
digit P9.47)

88



Chapter 4 Detailed Function Description

P9.49

Fault protection action
selection 3 Default 00000
Unit's digit reserved
Ten's digit reserved
. | Accumulative power-on time reached
H“:?’;’d $| (END2) (the same as unit's digit in
9 P9.47)
Thc:isgaﬂnd's Load becoming 0 (LOAD)
Setting Range 0 Coast to stop
1 Stop according to the stop mede
Continue to run at 7% of rated motor
2 frequency and resume to the set
frequency if the load recovers
" WT::n 4 |PID feedback lost during running (PIDE)
digit (the same as unil's digit in P9.47)

89



Operation Instruction of AT20 Series Inverter

Fault protection action
salection Default 00000
.. | Too large speed deviation (ESP) (the
chtsdian same as unit's digit in P9.47)
. 4 | Motor over-speed (OSF) (the same as
Tarrxdioh unit's digit in P9.47)
P9.50 Hundred's | Initial position fault (INI) (the same as
Setting Range digit unit's digit in P9.47)
Thousand's| Speed feedback fault {(FSP) (the same
digit as unit's digit in P9.47)
Ten
thousand's Reserved
digit
If "Coast to stop" is selected, the AC drive displays error code and

directly stops.

If "Stop according to the stop mode" is selected, the AC drive
displays alarm code and stops according to the stop mode. After
stopping, the AC drive displays error code.

If "Continue to run" is selected, the AC drive continues to run and
displays alarm code . The running frequency is set in P9.54.

Frequency selection for
gonti:ﬁing to run Reld 0
0 Current running frequency
P9.54 1 Set frequency
Setting Range 2 Frequency upper limit
3 Frequency lower limit
4 Backup frequency upon abnormality
— B“k"':btifr':;'l’if; upe Default 100.0%
Setting Range | 0%~100.0%

If a fault occurs during the running of the AC drive and the handling
of fault is set to "Continue to run”, the AC drive displays alarm code
and continues to run at the frequency set in P9.54.

The setting of P9.55 is a percentage relative to the maximum
frequency.

P9.56 reserved
P9.57 reserved
P9.58 reserved
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Action selection at instantaneous power failure | Default | 0

P9.59 0 Invalid

Setting Range 1 Decslerate

2 Decelerate to stop

Action pause judging voltage at instantaneous

ek Pausa] go‘fer faﬂm Default | 90.0%

Setting Range | 0.0%~100.0%
Voltage rally judging time at instantaneous

P9.61 power failure

Setting Range | 0.00s~100.00s

Action judging voltage at instantaneous power

P9.62 failure

Setting Range | 60.0%~100.0% (standard bus voltage)

Upon instantaneous power failure or sudden voltage dip, the DC
bus voltage of the AC drive reduces. This function enables the AC
drive to compensate the DC bus voltage reduction with the load
feedback energy by reducing the output frequency so as to keep the
AC drive running continuously.

If P9.59 = 1, upon instantaneous power failure or sudden voltage
dip, the AC drive decelerates. Once the bus voltage resumes to
be normal, the AC drive accelerates to the set frequency. If the
bus voltage remains normal for the time exceeding the value set in
P9.61, it is considered that the bus voltage resumes to be normal.

If P9.59 = 2, upon instantaneous power failure or sudden voltage
dip, the AC drive decelerates to stop.

Default | 0.50s

Default | 80.0%
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Adtion really judging time at
instantaneous power failure
P9.61
"k I 1
1 1
Bus vottage 1
1
Adtion judging vottage P ====dreccecccfocdoncnna
at instantaneous power :
failure P9.62 B |
| 1
T T -
| |
| I
Running frequency & : :
1 1
Adtionpause Lo e oo ! ! 1 P9.59=1:Decelerate
judging vottage at ] ! b
instantaneous power ! ! 1
failure P9.60 : ! [
I 1
! : '
H | S
! Deceleration  Acceleration
5 j Hime 3 time 4 time
Running frequency & i
Adtion pause judging
vottage at instantansous
power failure P9.60

Deceleration Deceleration
time 3 time 4

Figure 4-22 AC drive action diagram upon instantaneous power

failure
Protection upon load
i bacsming 0 Default 0
' . 0 Disabled
Hetting Range 1—3 Enabled
Detection level of load
Po.64 becoming 0 Default 10.0%
Setting Range | 0.0%~100.0% (rated motor current)
Detection time of load
P9.65 becoming 0 Datauit tay
Setting Range | 0.0s~60.0s

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

pg 67 | Qver-speed detection value | Default | 20.0%
' Setting Range | 0.0%~50.0% (maximum frequency)

pg 68 |-Cver-speed detection time | Defauit | 1.0s
| setting Range | 0.0s~60.0s

This function is valid only when the AC drive runs in the vector
control mode.If the actual motor rotational speed detected by the
AC drive exceeds the maximum frequency and the excessive value
is greater than the value of P9.67 and the continuous time exceeds
the value of P9.68, the AC drive reports OSP and acts according to
the selected fault protection action.If the over-speed detection time
is 0.0s, the over-speed detection function is cancelled.

Detection value of too large

P9.69 speed deviation Default 20.0%
Setting Range | 0.0%~50.0% (maximum frequency)
Detection time of too large

P9.70 speed deviation Default 5,08

Setting Range | 0.0s~60.0s
This function is valid only when the AC drive runs in the vector
control mode.

If the AC drive detects the deviation between the actual motor
rotational speed detected by the AC drive and the set frequency is
greater than the value of P9.69 and the continuous time exceeds
the value of P9.70, the AC drive reports ESP and according to the
selected fault protection action. If P9.70 (Detection time of too large
speed deviation) is 0.0s, this function is cancelled.

Group PA: Process Control PID Function

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

It is applied to process control such as flow control, pressure control
and temperature control. The following figure shows the principle
block diagram of PID control.
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Figure 4-23Principle block diagram of PID control

PID setting source Default [ 0
0 PA.01
1 FIV
2 FIC
. Setting Range 3 reserved
4 PULSE setting (S3)
5 Communication setting
6 Multi-reference
pA.01 |PID digital setting Default [ 50.0%
™" | Seiting 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 a relative value. The purpose of
PID control is o make the PID setting and PID feedback the same.

PID feedback source Default | 0
0 FIV
1 FIC
2 reserved
3 FIVOFIC
Ph2 Setting Range 4 PULSE setting (X5)
5 Communication setting
6 FIV+FIC
7 MAX (|FIV,|FIC])
8 MIN ([FIV|,JFIC])
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%.

PID action direction Default [ 0
PA.03 0 Forward action
Setting Range 1 Reverse action
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Forward action

When the feedback value is smaller than the PID setting, the AC
drive's output frequency rises. For example, the winding tension
control requires forward PID action.

Reverse action

When the feedback value is smaller than the PID setting, the AC
drive's output frequency reduces. For example, the unwinding
tension control requires reverse PID action. Note that this function
is influenced by reversing the multifunction terminal PID action.Pay
attention in the application

PID sefting feedback range | Default | 1000

Setting Range | 0~65535

This parameter is a non-dimensional unit. It is used for PID setting
display (D0.15) and PID feedback display (D0.16).

Relative value 100% of PID setting feedback corresponds to the
value of PA.04. If PA.04 is set to 2000 and PID setting is 100.0%,
the PID setting display (D0.15) is 2000.

PA.04

pa.05 |Proportional gain Kp1 | Default | 20.0
| Setting Range | 0.0~100.0

PA 06 | Integral time Tit | Default [ 2.00s
| Setting Range | 0.01s~10.00s

pA o7 |_Differential time Td | Default | 0.000s
" | Setting Range | 0.00~10.000

Proportional gain Kp1

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

Integral time Ti1

It decides the integral regulating intensity. The shorter the integral
time is, the larger the regulating intensity is. When the deviation
between PID feedback and PID setting is 100.0%, the integral
regulator performs continuous adjustment for the time set in PA.06.
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Then the adjustment amplitude reaches the maximum frequency.
Differential time Td1

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

Cut-off frequency of PID
PA.08 a rotation Default 2.00Hz
Setting Range | 0.00~maximum frequency

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

PID deviation limit | Default [ 0.00%
Setting Range | 0. 0%~100.0%
If the deviation between PID feedback and PID setting is smaller
than the value of PA.09,PID control stops. The small deviation
between PID feedback and PID setting will make the output
frequency stable and unchanging, especially effective for some
closed-loop control applications.

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.

PA.09

PA.10

PID setting changing
B i Default 0.00s
Setting Range | 0.00s~650.00s

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

pA 12 |PID feedback filter time [ Default [ 0.00s
" “| setting Range | 0.00s~60.00s

pA 13 |PID output fiter time [ Default [ 0.00s
" | Setting Range | 0.00s~60.00s

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

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

PA 15 _Proportional gain Kp2 | Default | 20.0
"™ | setting Range | 0.0~100.0
PA 16 __Integral time Ti2 | Default | 2.00s
Satting Range | 0.01s~10.00s
pa 17 |_Differential time Td2 [ Default [ 0.000s
Setting Range | 0.00~10.000
PID meter
switcho?taa:'a co:fieition Default 0
PA.18 0 No switchover
Setting Range 1 Switchover via X
2 Automatic switchover based on deviation
PID parame!
PA.19 switchovF:: devi:iTcm 1 Dl 2005
Setting Range | 0.0%~PA.20
PID parameter
PA.20 switcth:&l" deviation 2 Defautt 80.0%
Setting Range | PA.19~100.0%

In some applications, PID parameters switchover is required when
one group of PID parameters cannot satisfy the requirement of the
whole running process. These parameters are used for switchover
between two groups of PID parameters.

Regulator parameters PA.15 to PA.17 are set in the similar way as
PA.05 to PA.O7.

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

If you select switchover via a X terminal, the X must be allocated
with function 43 "PID parameter switchover”. If the X is OFF, group
1 (PA.05 to PA.O7) is selected. If the X is ON, group 2 (PA.15 to
PA.17) is selected.

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

Group 1 of PID

PA.0S,PA.06,PA.07

Group 1 of PID

parameters
PA15,PA.16,PATT

PA19 PA20 Pmp;mm

Figure 4-24 PID parameters switchover

— PID initial value | Defaul | 0.0%
Setting Range | 0.0%~100.0%

—_— PID initial value holding time | Defaul | 0.00s
“““| Setting Range | 0.00s~650.00s

When the AC drive starts up, the PID starts closed-loop algorithm
only after the PID output is fixed to the PID initial value (PA.21) and
lasts the time set in PA.22.

Output frequency 4

PID initia] value = ===
PAZ1

Time (£)

1
1
1
1
1
1
1
1
1
1 - >
i PID initial valuc !
¥ holding time PA.22 !

Figure 4-25 PID initial value function

Maximum deviation between two PID outputs in

PA.23 forward direction Bl | A00%
Setting Range | 0.00%~100.00%
Maximum deviation between two PID outputs in

PA.24 reverse direction Default | 1.00%
Setting Range | 0.00%~100.00%
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This function is used to limit the deviation between two PID outputs (2
ms per PID output) to suppress the rapid change of PID output and
stabilize the running of the AC drive.

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

PID integral property Default | 00
Unit's digit Integral separated
0 Invalid
PA.25 1 Valid
Setting Range Ten's digit Whether to stop integral operation when
the output reaches the limit
0 Continue integral operation
1 Stop integral operation

Integral separated:

If set the integral separated valid , the PID integral operation stops
when the X allocated with function 38 "PID integral pause” is
effective .In this case, only proportional and differential operations
take effect.

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

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

If "Stop integral operation” is selected, the PID integral operation
stops, which may help to reduce the PID overshoot.
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Detection value of PID
g foadback loss Default 0.0%
: y 0.0%: Not judging feedback loss
Seting Range 0.1%~100.0%
Detection time of PID
PA.27 feedback loss Defeult 10
Setting Range | 0.0s~20.0s

These parameters are used to judge whether PID feedback is lost.
If the PID feedback is smaller than the value of PA.26 and the
continuous time exceeds the value of PA.27, the AC drive
reportsPIDE and acts according to the selected fault protection
action.

PID operation at stop Default |U
PA.28 . "] No operation at stop
Setting Rang:
9 Sk operation at stop

It is used to select whether to continue PID operation in the state of
stop. Generally, the PID operation stops when the AC drive stops.

Group PC: Multi-Reference and Simple PLC Function

The AT20 multi-reference has more rich functions than multi-speed.
Besides multi-speed, it can also be used as the setting source of the
VIF separated voltage source and setting source of process PID. In
addition, the multi-reference is relative value.

The simple PLC function is different from the AT20 user
programmable function. Simple PLC can only complete simple
combination of multi-reference, while the user programmable
function is richer and more practical. For detalls, see the
descriptions of group PC.

pe oo | multi-reference 0 Default [0.0%
" |Setting Range -100.0%~100.0%

pC. 01 | Multi-reference 1 Default [0.0%
Setting Range -100.0%~100.0%

pe 02 | mutti-reference 2 Default [0.0%
"“ | setting Range -100.0%~100.0%

PC.03 multi-reference 3 Default [0.0%
" | setting Range -100.0%~100.0%

pC 04 | Multi-reference 4 Default [0.0%
" | setting Range -100.0%~100.0%

pe 05 Multi-reference 5 Default [0.0%
" | Setting Range -100.0%~100.0%
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pe.og | mutti-reference 6 Default [0.0%
" |Setting Range -100.0%~100.0%
pe o7 | Multi-reference 7 Default [0.0%
Setting Range -100.0%~100.0%
pC og | mutti-reference 8 Default [0.0%
Setling Range -100.0%~100.0%
pe.og | Multi-reference 9 Default [0.0%
Setting Range -100.0%~100.0%
PG 10 | Multi-reference 10 Default [0.0Hz
Setting Range -100.0%~100.0%
pe 11 |mutti-reference 11 Default [0.0%
Setling Range ~100.0%~100.0%
pe 12 | multi-reference 12 Default [0.0%
Setting Range -100.0%~100.0%
pC 13 | multi-reference 13 Default [0.0%
Setting Range -100.0%~100.0%
PG, 14 Multi-reference 14 Default [0.0%
Setling Range -100.0%~100.0%
pe. 15 Multi-reference 15 Default |0.0%
Setting Range -100.0%~100.0%

Multi-reference can be used in three occasions : as the source of
frequency, V/F separated voltage source and the setting source of
process PID. The multi-reference is relative value and ranges from
-100.0% to 100.0%.

As frequency source, it is a percentage relative to the maximum
frequency. As V/F separated voltage source, it is a percentage
relative to the rated motor voltage.

As process PID setting source, it does not require conversion.
Multi-reference can be switched over based on different states of
multifunction digital S terminals. For details,see the descriptions of
group P4.

Simple PLC running mode Default [ [i]
0 Stop after the AC drive runs one cycle
PC.16 ) 1 Keep final values after the AC drive runs
Setting Range one cycle
2 Repeat after the AC drive runs one
cycle
Simple PLC function has two effects: the frequency source or V/IF
separated voltage source.

When simple PLC is used as the frequency source, whether
parameter values of PC.00 to PC.15 are positive or negative
determines the running direction. If the parameter values are
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negative, it indicates that the AC drive runs in reverse direction.

PC.19
Runni
ing A ! 1
TR | 1 PC.21
direction - I i i
1 1 2
i i : : PC.02
] [ ' PC.15
| [ ' |
1 1 I i
| |
,/ég\ ; fit i
[ I . | 1 _
L} T 1 L} L} -
: P! | P
i I ! 1 :
| |
i .oBCOL, :
[ . | q
PC.18 PC20 PC23 1
Do or relay ﬂ
Quiput —
250ms
pulses

Figure 4-26 Simple PLC when used as frequency source

As the frequency source,PLC has three running modes,as V/F
separated voltage source,it doesn't have the three modes.Among
them,

0: Stop after the AC drive runs one cycle

The AC drive stops after running one cycle, and will not start up until
receiving another command.

1: Keep final values after the AC drive runs one cycle.The AC drive
keeps the final running frequency and direction after running one
cycle.

2: Repeat after the AC drive runs one cycle

The AC drive automatically starts another cycle after running one
cycle, and will not stop until receiving the stopping command.

Simple PLC retentive Default 00
selection
Unit's digit Retentive upon power failure
PC.17 0 L
l Setting Range : Yos
Ten's digit Retentive upon stop
0 No
1 Yes
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PLC retentive upon power failure indicates that the AC drive
memorizes the PLC running moment and running frequency before
power failure and will continue to run from the memorized moment
after it is powered on again. If the unit's digit is set to 0, the AC
drive restarts the PLC process after it is powered on again.

PLC retentive upon stopping indicates that the AC drive records the
PLC running moment and running frequency upon stop and will
continue to run from the recorded moment after it starts up again. If
the ten's digit is set to 0, the AC drive restaris the PLC process after
it starts up again.

Running time of simple PLC
BaiE ronc Default 0.0s (h)
Setting Range | 0.0s (h)~6500.0s (h)
Acceleration/deceleration
PC.1Q time of simple PLC Default 0
- reference 0
Setting Range | 0~3
Running time of simple PLC
PG5 fsrmnce ! Default 0.0s (h)
Setting Range | 0.0s (h)~6500.0s (h)
Acceleration/deceleration
PC.21 time of simple PLC Default 0
. reference 1
Setting Range | 0~3
Running time of simple PLC
PC.22 sy Default 0.0s (h)
Setting Range | 0.0s (h)~6500.0s (h)
Acceleration/deceleration
time of simple PLC Default 0
PXi24 reference 2
Setting Range | 0~3
Running time of simple PLC
PC.24 referante 3 Default 0.0s (h)
Setting Range | 0.0s (h)~6500.0s (h)
Acceleration/deceleration
time of simple PLC Default 0
PC.25 reference 3
Setting Range | 0-~3
Running time of simple PLC
PC.26 reference 4 Defaut 0.0x0)
Setting Range | 0.0s (h)~6500.0s (h)
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Acceleration/deceleration
time of simple PLC Default 0
pC.27 reference 4
Setting Range | 0-3
Running time of simple PLC
— g % Default 0.0s (h)
Setting Range | 0.0s (h)~6500.0s (h)
Acceleration/deceleration
time of simple PLC Default 0
pe-2e referance 5
Setting Range | 0~3
Running time of simple PLC
BGan o Default 0.0s (h)
Setting Range | 0.0s (h}~6500.0s (h)
Acceleration/deceleration
time of simple PLC Default 0
PC.31 reference 6
Setting Range | 0~3
Running time of simple PLC
s foronce 7 Default 0.0s (h)
Setting Range | 0.0s (h)~6500.0s (h)
Acceleration/deceleration
time of simple PLC Default 0
PC.33 reference 7
Setting Range | 0~3
Running time of simple PLC
PC.34 farancs 8 Default 0.0s (h)
Setting Range | 0.0s (h)~6500.0s (h)
Acceleration/deceleration
time of simple PLC Default 0
PC.35 reference 8
Setting Range | 0~3
Running time of simple PLC
PC.36 reference 9 . i i
Setting Range | 0.0s (h)~6500.0s (h)
Acceleration/deceleration
time of simple PLC Default 0
PC.37 reference 9
Setting Range | 0-3
Running time of simple PLC
PC.38 ol Default 0.0s (h)
Setting Range | 0.0 s (h)~6500.0s (h)
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Acceleration/deceleration
time of simple PLC Default 0
PC.38 reference 10
Setting Range | 0-3
Running time of simple PLC
PC.40 reference 11 Befalt e
Setting Range | 0.0s (h)~6500.0s (h)
Acceleration/deceleration
PC.41 time of simple PLC Default 0
- reference 11
Setting Range | 0~3
Running time of simple PLC
BoAs Y e 13 Default 0.0s (h)
Setting Range | 0.0s (h}~6500.0s (h)
Acceleration/deceleration
time of simple PLC Default 0
PC.43 reference 12
Setting Range | 0~3
Running time of simple PLC
R focencs 15 Default 0.0s (h)
Setting Range | 0.0s (h)~6500.0s (h)
Acceleration/deceleration
time of simple PLC Default 0
PCA45 reference 13
Setting Range | 0~3
Running time of simple PLC
PC.46 vafaranca A2 Default 0.0s (h)
Setting Range | 0.0s (h)~6500.0s (h)
Acceleration/deceleration
time of simple PLC Default 0
PCA47 reference 14
Setting Range | 0~3
Running time of simple PLC
PC.48 Peforanca 15 Default 0.0s (h)
Setting Range | 0.0s (h)~6500.0s (h)
Acceleration/deceleration
time of simple PLC Default 0
PC.49 reference 15
Setting Range | 0-3
Time unl:u%fn?ri‘n;ple PLC Default 0
PC.50
: 0 S (second)
Sediing Rangs 1 h (hour)

105



Operation Instruction of AT20 Series Inverter

Reference 0 source Default | 0

0 function code is set by PC.00

1 FIvV

2 FIC

PC.51 - 3 reserved
SefingRange —7 PULSE setling

5 PID

6 Set by preset frequency (P0.08),
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.

Group PD: Communication Parameters
Please refer to the "AT20 communication protocol”

Group PP: User-Defined Function Codes

User password | Default [ 0

Setting Range | 0~65535

If it is set to any non-zero number, the password protection function
is enabled. After a password has been set and taken effect, you
must input the correct password in order to enter the menu. If the
password is incorrect ,you cannot view or modify parameters.

If PP.00 is set to 00000, the previously set user password is cleared,
and the password protection function is disabled.

PP.00

Restore default settings Default | 0
0 No operation
PP.01 : Restore factory settings except motor
Setting Range 1 parameters
2 Clear records

1: Restore default settings except motor parameters

If PP.01 is set to 1, most function codes are restored to the default
settings except

motor parameters, frequency reference decimal point(P022, fault
records, accumulative running time (P7.09), accumulative power-on
time (P7.13) and accumulative power consumption (P7.14).

2: Clear records

If PP.01 is set to 2, the fault records, accumulative running time
(P7.09), accumulative power-on time (P7.13) and accumulative
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power consumption (P7.14) are cleared.

Group CO: Torque Control and Restricting Parameters

Speed/Torque control
o selection Combark @
: 0 Speed control
Siefig Range 1 Torque control
It is used to select the AC drive's control mode: speed control or
torque control.

The AT20 provides S terminals with two torque related
functions, Torque control prohibited (function 29 Jand Speed control/
Torque control switchover(function 46 ). The two S terminals need
to be used together with C0.00 to implement speed control/torque
control switchover.

If the S terminal allocated with speed control/torque control
switchover is OFF, the control mode is determined by C0.00. If the
X terminal allocated with function 46 is ON, the control mode is to
reverse the value of C0.00.

However, if the Torque control prohibited terminal is ON, the AC
drive is fixed to run in the speed of control mode.

Torque setting source in
o torque contr Deta) 9
0 Digital setting (C0.03)
1 FIV
c0.01 2 FIC
‘ Setting Range 3 reserved‘
4 PULSE setting
5 Communication setting
6 MIN (FIV,FIC)
T MAX (FIV,FIC)
Torque digital setting in
C0.03 Ilqtt:m:mge control ° Defautt 150%
Setting Range | -200.0%~200.0%

C0.01 is used to selected the torque setting source. There are a
total of eight torque setting sources. The torque setting is a relative
value. 100.0% corresponds to the AC drive's rated torque. The
setting range is -200.0% to 200.0%, indicating the AC drive's
maximum torque is twice of the AC drive's rated torque.

When the torque setting using 1 ~ 7, communication, analog input
and pulse input. 100% corresponds to the value of C0.03.
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Forward maximum
C0.05 | frequency in torque control Defauit 50.00Hz
Setting Range | 0.00Hz~ maximum frequency (P012)
Reverse maximum
C0.06 | frequency in torque control Default 50.00Hz

Setting Range | 0.00Hz~ maximum frequency (P012)C

This two parameters are used to set the maximum frequency in
forward or reverse rotation in torque control mode.

In torque control, if the load torque is smaller than the motor output
torque, the motor's rotational speed will rise continuously. To avoid
runaway of the mechanical system, the motor maximum rotating
speed must be limited in torque control.

Acceleration time in torque

C0.07 caritrl Default 0.00s
Setting Range | 0.00s~650.00s
Deceleration time in torque

C0.08 P Default 0.00s
Setting Range | 0.00s~650.00s0]

In torque control, the difference between the motor output torque
and the load torque determines the speed change rate of the motor
and load. The motor rotational speed may change quickly and
this will result in noise or too large mechanical stress. The setting
of acceleration/deceleration time in torque control makes the motor
rotational speed change smoothly.

However, in applications requiring rapid torque response, set
the acceleration/deceleration time in torque control to 0.00s. For
example, two AC drives are connected to drive the same load. To
balance the load allocation, set one AC drive as master in speed
control and the other as slave in torque control. The slave receives
the master's output torque as the torque command and must follow
the master rapidly. In this case, the acceleration/deceleration time of
the slave in torque control is set to 0.00s.

Group C5: Control Optimization Parameters

DPWM switchover
C5.00 frequency upper limit EIN BNHE
Setting Range | 5.00Hz~MAX frequency

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

108



Chapter 4 Detailed Function Description

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

The 7-segment continuous modulation causes more loss to
switches of the 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 V/F control, refer to parameter P4.11. For loss fo
AC drive and temperature rise, refer to parameter P0.17.

PWM modulation Default | 0
C5.01 0 asynchronous modulation
I
SNy Barige 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
©5.02 0 No compensation
Setting Range 1 compensation mode 1
2 compensation mode 2
It doesn’t have to modify it generally.
Random PWM depth Default | 0
C5.03 Seliing Range f.: Random"I?:\:JM Invalid

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

Fast current limiting open Default [ 1
C5.04 2 0 No
Setting Range 1 Yos

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.

Current detection
C5.05 compensation Defnk 3
Setting Range | 0~100

Used to set current detection compensation, Not recommended
modification.

Lack voltage setting | Default [ 350
Setting Range | 210~420

C5.06
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Used to set the voltage of inverter's lack voltage fault LU,Different
voltage levels of inverter's 100%,corresponding to different voltages,
Respectively single-phase 220V or three-phase 220V: three-phase
380V:350;three-phase 690V.650V

SFVC opsgmcizt?::n mode Default 1
C5.07 0 No optimization
Setting Range 1 Optimization mode 1
2 Optimization mode 2

1: Optimization mode 1

It is used when the requirement on torque control linearity is high.
2: Optimization mode 2

It is used for the requirement on speed stability is high.

Group C6: Fl Curve Setting(Fl is FIV or FIC)

C6.00 F1curve 4 minimum input | Default [ 0.00V
| setting Range | 0.00 V~C6.02
Corresponding setling of FI
C6.01 curve 4 minimum input Default 0.0%
Setting Range | -100.0%~100.0%
6,02 |_F1curve 4 inflexion 1 input | Default [ 3.00V
| Setting Range | C6.00~C6.04
Corresponding setting of FI
C6.03| curve 4 inflexion 1 input Ell a0.0%
Setting Range | -100.0%~100.0%
06,04 |_F1 curve 4 inflexion 2 input | Default [ 6.00V
| setting Range | C6.02~C6.06
Corresponding setting of FI
C6.05| curve 4 inflexion 2 input Default 60.0%
Setting Range | -100.0%~100.0%
06,06 |F1-curve 4 maximum input | Default [ 10.00V
| Setting Range | C6.06~10.00V
Carresponding setting of FI
C6.07| curve 4 maximum input i 000
Setting Range | -100.0%~100.0%
6,08 T -curve 5 minimum input | Default | 0.00V
| setting Range | -10.00V~C6.10
Corresponding setting of FI
C6.08| curve 5 minimum input Defauit 0.0%
Setting Range | -100.0%~100.0%
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c6.10|_Fcurve 5 inflexion 1 input | Default [ 3.00V
"V | setting Range | C6.08~C6.12
Corresponding setting of FI
C6.11| curve 5 inflexion 1 input Gkt K%
Setting Range | -100.0%~100.0%
0612 |1 curve 5 inflexion 2 input | Default [ 6.00V
"“| setting Range | ©6.10~C6.14
Corresponding setting of Fl
C6.13| curve 5 inflexion 2 input Default 60.0%
Setting Range | -100.0%~100.0%
C6.14 | T curve 5 maximum input | Default [ 10.00V
" | Setting Range | C6.14~10,00V
Corresponding setting of FI
C6.15| curve 5 maximum input Deault i
Setting Range | -100.0%~100.0%

The function of curve 4 and curve 5 is similar to that curve 1 to
curve 3, but curve 1 to curve 3 are lines, and curve 4 and curve
5 are 4-point curves, implementing more fiexible corresponding
relationship. The schematic diagram of curve 4 and curve 5 is
shown in the following figure.

F1 corresponding setting 4

Corresponding setting of F1
max. input

Corresponding setting of F1
inflexion 1input [~ 77777
F1 input
vo!bage

OV(0mA)

Corresponding setting of F1 mﬂeauon 1

inflexion 2 input B

Corresponding setting of F1
min. input

Figure 4-27 Schematic diagram curve 4 and curve 5

When setting curve 4 and curve 5, note that the curve's minimum
input voltage, inflexion 1 voltage, inflexion 2 voltage and maximum
voltage must be in increment order.

P4.33 (FI curve selection) is used to determine how to select curves
FIV to FIC from the five curves
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Jump point of FIV input

C6.16| corresponding setting Bt 90%
Setting Range | -100.0%~100.0%

Jump amplitude of FIV input

C6.17 corresponding setting Default 0.5%

Setting Range | 0.0%~100.0%

Jump point of FIC input

C6.18|  corresponding setting Default 0.0%
Setting Range | -100.0%~100.0%

Jump amplitude of FIC input

C6.19 corresponding setting Default 0.5%

Setting Range | 0.0%~100.0%

The analog input terminals (FIV to FIC) of the AT20 all support
the corresponding setting jump function, which fixes the analog
input corresponding setting at the jump point when analog input
corresponding setting jumps around the jump range.

For example, FIV input voltage jumps around 5.00 V and the jump
range is 4.90-5.10V.FIV minimum input 0.00 V corresponds to 0.0%
and maximum input 10.00 V corresponds to 100.0%. The detected
FIV input corresponding setting varies between 49.0% and 51.0%.

If you set C6.16 to 50.0% and C6.17 to 1.0%, then the obtained
stable input FIV corresponding setting is fixed to 50.0% after the
jump function, eliminating the fluctuation effect.

Group CC: FI/FO Correction

cc.00|_F1V measured votage 1 | Default [ Factory-corrected
| setting Range | 0.500V~4.000V

cc.01FV displayed voltage 1 | Default | Factory-corrected
| setting Range | 0.500V~4.000V

cc.02 11V measured voltage 2 | Default | Factory-corrected
| setting Range | 6.000V~9.999V

C.03]_FV displayed voltage 2 | Default | Factory-corrected
| setting Range | 6.000V~9.999V

cc.04FIC measured voltage 1 | Default | Factory-corrected
| setting Range | 0.500V~4.000V

cc.05F'C displayed voitage 1 | Default | Factory-corrected
| Setting Range | 0.500V~4.000V

cc.06FIC measured voltage 2 | Default | Factory-corrected
| Setting Range | 6.000V~8.999V

cc.07—F1C displayed voltage 2 | Default | Factory-corrected
" | Setting Range | -9.999V~10.000V
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CC.08 reserved
CC.08 reserved
CC.10 reserved
CC.1 reserved

These parameters are used to correct the Fl to eliminate the impact
of Fl zero offset and gain.They have been corrected upon delivery.
When you resume the factory values, these parameters will be
restored to the factory-corrected values. Generally, you need not
perform correction in the applications.

Measured voltage indicates the actual output voltage value
measured by instruments such as the multimeter. Displayed voltage
indicates the voltage display value sampled by the AC drive. For
details, refer to D0.21, D0.22 .During correction, send two voltage
values to each Fl terminal, and save the measured values and
displayed values to the function codes CC.00 to CC.11. Then
the AC drive will automatically perform Fl zero offset and gain
correction,

G 12| FOV target voltage 1 | Default | Factory-corrected
"'“[ setting Range | 0.500V~4.000V

cc.13|_FOV measured voltage 1 | Default | Factory-corrected
"°| Setting Range | 0.500V~4.000V

G 14| FOV target voltage 2 | Default | Factory-comected
""" | setting Range | 6.000V~9.999V

cc.15|_FQV measured voltage 2 | Default | Factory-corrected
“"°[ Setting Range | 6.000V~9.999V

- FOV target voltage 1 | Default | Factory-corrected
""| Setting Range | 0.500V~4,000V

cc.17|_FQV measured voitage 1 | Default | Factory-corrected
""" | Setting Range | 0.500V~4.000V

cc 18— FOV target voltage 2 | Default | Factory-comrected
| Setting Range | 6.000V~9.999V

— FOV measured voltage 2 | Default | Factory-comected
“"*| Setting Range | 6.000V~9.999V

These parameters are used to correct the FOV/FOC.

They have been corrected upon delivery.When you resume
the factory values, these parameters will be restored to the
factory-corrected values. You need not perform correction in the
applications.

Target voltage indicates the theoretical output voltage of the AC
drive. Measured voltage indicates the actual output voltage value
measured by instruments such as the multimeter.
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Group DO: Monitoring Parameters

Group DO is used to monitor the AC drive's running state. You can
view the parameter values by using operation panel, convenient
for on-site commissioning, or from the host computer by means of
communication .

DO0.00 to D0.31 are the monitoring parameters in the running and
stopping state defined by P7.03 and P7.04.

For more details, see Table 6-1

Parameters of Group DO:

F"m:n Parameter Name Unit
D0.00 Running frequency (Hz) 0.01Hz
D0.01 Set frequency (Hz) 0.01Hz
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
D0.06 Qutput torque (%) 0.1%
D0.07 5 input state 1
D0.08 YO output state 1
D0.09 FIV voltage (V) 0.01V
D0.10 FIC voltage (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
D0.16 PID feedback 1
D017 PLC stage 1
D0.18 Input pulse frequency (HZ) 0.01kHz
D0.19 Feedback speed (the unit :0.1 HZ) 0.1Hz
D0.20 Remaining running time 0.1Min
D0.21 FIV voltage before correction 0.001V
D0.22 FIC voltage before correction 0.001V
D0.23 reserved
D0.24 Linear speed 1m/Min
D0.25 the current Power-on time 1Min
D0.26 The current running time 0.1Min
D0.27 Pulse input frequency 1Hz
D0.28 Communication setting value 0.01%
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F‘é’g:" Parameter Name Unit
D0.29 Encoder feedback speed 0.01Hz
D0.30 Main frequency X 0.01Hz
D0.31 Auxiliary frequency Y 0.01Hz
D0.32 View any memory address values 1
D0.33 Synchronous motor rotor position 0.0°
D0.34 the motor’s temperature
D0.35 Target forque{%) 0.1%
D0.36 Resolver position 1
D0.37 Power factor angle 0.1
D0.38 ABZ position 0.0
D0.39 Target voltage upon V/F separation 1w
D0.40 Output voltage upon V/F separation 1V
D0.41 S state visual display 1
D0.42 YO state visual display 1
D0.43 X function state visual display 1 1
D0.44 X function state visual display 2 1
D0.45 Fault information 0
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Appdenix 1

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'g?:ﬂ Parameter Name Setting range Default |Property

Group PO Standard Function Parameters

1: G type (Constant torque
load) Model

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

0: No PG (speed sensor)
vector control

1: With PG (speed sensor) 2 *
vector control

2: VIF control

P0.00 | G/P type display

Control mode

P0.01 Golation
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Function

s Parameter Name Setting range Default |Property
0: Operation panel control
(LED off)
Command 1: Terminal control (LED
PA02 source selection | on) o *
2: Communication control
(LED linking)
0: Digital setting (P0.08
preset frequency, can
modify the UP/DOWN,
power lost don’t
memory)
1: Digital setting (P0.08,
preset frequency, can
modify the UP/DOWN,
Main frequency |... power lost memory)
P0O3 | sourcex > Y (above7.5KW) 0 *
selection !
4: Potentiometer on
operation panel (below
5.5KW)
5: PULSE (83, Above
3.7TKW)
6: 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
PO.05 frequency source |maximum frequency 0 e
: superposition Y |1: Relative to the main
range selection |frequency source X
Auxiliary
frequency source| .,
P0.06 superposition Y 0%~150% 100% w
range
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F‘Lﬂ“‘;":“ Parameter Name Setting range Default |Property
Unit's digit
(Frequency source)
0: Main freguency source
X
1: X and Y operation
(operation relationship
determined by ten's
digit)
Frequency |2: Switchover between X
source andY
POE superposition |3: Switchover between X 00 *
selection and "X and Y operation”
4: Switchover between Y
and "X and Y operation"
Ten's digit (X and Y
operation)
0: X+Y
1. XY
2: Both the maximum
3: Both the minimum
Frequency  |0.00Hz~maximum
P0.08 oot frequency (P0.10) 50.00Hz |
Rotation 0: Same direction
= direction 1: Reverse direction 0
Maximum
PO.10 frequency 50.00Hz~599.00Hz 50.00Hz *
0: P0.12 setting
1: Potentiometer on
operate panel (below
5.5KW)
Upper limit  |FIV (above 7.5KW)
£ frequency source |2: FIC 0 *
3: Reserved
4: PULSE (S3, above
3.7KW)
5: Communication setting
i Frequency lower limit
P0.12 ‘;';:3;:‘1’"“ PO.14~Maximum 50.00Hz | ¥r
cy frequency P0.10
Upper limit  |0.00Hz~Maximum
F.1o frequency offset |frequency P0.10 0.00Hz
Frequency lower [0.00Hz~Upper limit
il limit frequency P0.12 Sdhe
P0.15 |Carrier frequencyl0.5kHz~16.0kHz Modi
' ' ' dependent
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Function

code |Parameter Name Setting range Default |Property

Carrier
frequency  |0: No

PO.A% adjustment with |1: Yes L e

temperature

Acceleration time Model
P0.17 1 0.00s~65000s dependent

Deceleration time Model
P0.18 1 0.00s~65000s dependent w

Acceleration/ |0: 1s
P0.19 |Deceleration time|1: 0.1s 1 *
unit 2:0.01s

Frequency offset
of auxiliary
P0.21 |frequency source
for X and
Y operation

0.00Hz~Maximum

frequency P0.10 OoRrz *

Frequency
P0.22 instruction  [2: 0.01Hz 2 *
resolution

Retentive of

digital setting |0: Not retentive 1 e
frequency upon |1: Retentive

power

P0.23

0: Maximum frequency
(P0.10)

1. Set frequency

2: 100Hz

Acceleration/
P0.25 |Deceleration time
base frequency

Base frequency

for UP/DOWN |0: Running frequency
meodification  |1: Set frequency

during running

P0.26
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F‘Lﬂ“‘;":“ Parameter Name Setting range Default |Property
Unit's digit: Binding
operation panel
command to frequency
source
0: No binding
1: Freguency source by
digital setting
2: Potentiometer on
operation panel (below
5.5KW)
Binding g";f{éb""‘" W)
Po.27 |POMmand sourcel,: peserved 0000 | #
i oﬂm %Y |5: PULSE (S3, above
3.7KW)
6: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 parameter
0: Common asynchronous
motor
Motor type 1: Variable frequency
Fm selection asynchronous motor 9 *
2: Permanent magnetic
synchronous motor
Rated motor Model
P1.01 power 0.1kW~1000.0kW dependent *
Rated motor Model
P2 voltage N=2000¢ dependent
0.01A~655.35A
p1oa | Retedmotor | (AC drive power <=55kW)| Model *
. current 0.1A~6553.5A dependent
(AC drive power >55kW)
P1.04 Rated motor  |0.01Hz~maximum Model
! frequency  |frequency dependent
Rated motor Model
P105 | tational speed | 1PT85535rpm dependent| X
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Function

e Parameter Name Setting range Default |Property
0.0010Q~65.5350
£106 | amemoranoe| (AC drive power <=55iW)| Tuned |
. motor) 0.000102~6.5535Q parameter
{(AC drive power >55kW)
0.0010~65.5350
Rotor resistance
(AC drive power <=55kW)| Tuned
PAOE (as":‘?t’:l’_)“"”s 0.00010~6.55350 parameter| %
(AC drive power >55kW)
:;132';';9\: 0.01mH~655.35mH
(AC drive power <=55kW)| Tuned
R ( a;:ﬁr:z"w s |0.001mH~65.535mH parameter| X
motor) (AC drive power >55kW)
Mutual inductive |0.1mH~6553.5mH
P1.09 reactance (AC drive power <=55kW)| Tuned *
! (asynchronous |0.01mH~655.35mH parameter
mator) (AC drive power >55k\W)
0.01A~P1.03 (AC drive
sl ';';:;f;;“n?;’: power <=55kW) Tuned |
: e 0.1A~P1.03 (AC drive parameter
mior) power >55kW)
Encoder pulses |,
P1.27 per revolution 1~65535 1024 *
0: ABZ incremental
P1.28 | Encodertype |encoder 0 *
2: Resolver
AB phase
sequence of |,
P1.30 | ABZ incremental 2; ;Zv“':am“; 0 *
encoder AB :
phase sequence
Encoder install 5 .
P1.31 srigle 0.0~359.9 0.0 *
Rotation pole |, _
P1.34 logarithm 1~65535 1 *
Speed feedback
PG card break |0.0: No action
P1-38 | line detection |0.1s~10.0s £ *
time
0: No operation
; 1: static auto-tuning
Auto tuning 4 g A
P1.37 silection 2: dynamic auto-tuning 0 *

3: complete static auto-

tuning
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Function
code

Parameter Name

Setting range

Defauit

Property

P2 Motor

vector control parameter

P2.00

Speed loop
proportional gain
1

1~100

30

P2.01

Speed loop
integral time 1

0.01s~10.00s

P2.02

Switchover
frequency 1

0.00~P2.05

5.00Hz

ps

P2.03

Speed loop
proportional gain
2

1~100

20

-

P2.04

Speed loop
integral time 2

0.01s~10.00s

1.00s

P2.05

Switchover
frequency 2

P2.02~Maximum
frequency

10.00Hz

P2.06

Vector control
slip gain

50%~200%

100%

P2.07

Speed loop filter
time constant

0.000s~0.100s

0.015s

| %% | %

P2.08

Vector control
Overexcitation
gain

0~200

b

Torgue upper

limit sourcein

speed control
mode

0: P2.10

1: Potentiometer on
operation panel
(below 5.5KW)

FIV (above 7.5KW)

2:FIC

3: Reserved

4: PULSE
(83, above 3.7TKW)

5: Communication setting

8:MIN(FIV,FICY7.5KW
and above)

7: MAX (FIV,FIC)7.5KW
and above)

The full scale of options
1-7 corresponds to
P2.10

MAX (FIV,FIC)

(above 7.5KW)

The full range of 1-7 is

correspond to P2.10
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Function

s Parameter Name Setting range Default |Property
Torgue upper
limit setting in
P2.10 speed control 0.0%~200.0% 150.0% w
mode (electrical)
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)
I;ﬁﬁﬂ:ﬁ%‘:&. 5. Communication setting
salaction 6: MIN (Potentiometer on
P2.11 if spoed operation panel, FIC) 0 ¥
pag (below 5.5KW)
control mode |\ (Fiv FiC)
(generation) (abnva?.'SKW)
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
Torque upper
limit digital
P2.12 | setting in speed |0.0%~200.0% 150.0% r
control mode
(generation)
Excitation
P2.13 adjustment  |0~60000 2000 b4
proportional gain
Excitation
P2.14 adjustment  |0~60000 1300 w
integral gain
Torque
P2.15 adjustment  |0~60000 2000 T
proportional gain
Torque
P2.16 adjustment  |0~60000 1300 4
integral gain
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F'm:“ Parameter Name Setting range Default |Property
Unit's digit: integral
Speed loop  |separation
Pl integral property |0: Disabled ° bt
1: Enabled
Maximum torque
P2.21 |coefficient of field |50%~200% 100% W
weakening
0: Disabled
. 1: Enabled always
Generation ;
P222 | powerlimit |* 'zp“gz:fd whenconmaRt | g *
enabled |3 £rabled when
deceleration
Generation Madel
P2.23 power upper fimit 0.0%~200.0% dependent 4
Group P3 VIF control parameters
0: Linear V/F
1: Multi-point V/F
2: Square V/F
3: 1.2-power VIF
4: 1.4-power VIF
P3.00 | VF curve setting |6: 1.6-power VIF 0 *
8: 1.8-power V/F
9: Reserved
10: VF complete
separation
11: VF half separation
0.0%: (fixed torque boost)| Model
P3.01 | Torque boost |4'46: 35 0o dependent| **
Cut-off frequency | 0.00Hz~Maximum
P of torque boost |frequency 50.00H2 *
Multi-point VF R
P3.03 jaelnt) 0.00Hz~P3.05 0.00Hz *
Multi-point
P3.04 tage 1 0.0%~100.0% 0.0% *
Multi-point VF =
P3.05 frequency 2 P3.03~P3.07 0.00Hz *
Multi-point -
P3.06 voltage 2 0.0%~100.0% 0.0% *
Multi-point VF  |P3.05~rated motor
FT! frequency 3  |frequency (P1.04) gz *
Multi-point n
P3.08 voliags'3 0.0%~100.0% 0.0% *
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Function

s Parameter Name Setting range Default |Property
V/F slip
P3.09 | compensation |0.0%~200.0% 0.0% b4
gain
VIF over-
P3.10 excitation gain 0~200 64
V/F oscillation Model
P3.11 suppression gain 0100 dependent
0: Digital setting (P3.14)
1: Potentiomster on
operation panel (below
5.5KW)
FIV (above 7.5KW)
2:FIC
P3.13 aac:u\rli?;t?gre VIF 2 gﬁi?s?d 0 b4
¥ senaralion (53, above 3.7KW)
ep 5: Multi-reference
6: Simple PLC
7:PID
8: Communication setting
Note: 100.0%
corresponding to the rated
motor voltage
Voltage digital
P3.14 | seiting for V/F |0V~rated motor voltage ov b4
separation
0.0s~1000.0s
mGerafion Note: it indicated the time
P3.15 time for Vi |for the voltage change 0.0s b4
separation from OV to rated motor
voltage
0.0s~1000.0s
soot@ge INote: it indicated the time
P3.16 fime for VIF for the voltage change 0.0s b4
canaraiin from the rated motor
ep voltage to OV
0: Frequency/voltage
Stop mode g&dapendont decline to
P3.17 | selection for VIF . 0 b4
1: After voltage decline
separation to 0 then decline the
frequency
Action current of
P3.18 | the over current |50%~200% 150% *

lost speed
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Function

code Parameter Name

Setting range

Defauit

Property

Over current lost

Pa.1a speed enabled

0: Disabled
1: Enabled

Over current

lost speed
suppression gain

P3.20

0~100

20

Triple-speed
suppression of
action current
compensation

coefficient

P3.21

50%~200%

50%

Action voltage of
the over voltage
lost speed

650.0v~800.0V

770.0V

Over voltage lost

Fa.23 speed enabled

0: Disabled
1: Enabled

Suppression
frequency gain of
over voltage lost

speed

P3.24

0~100

30

Suppression
voltage gain of
over voltage lost
speed

P3.25

0~100

30

Maximum rising
frequency limit of
over voltage lost

speed

P3.26

0~50Hz

5Hz

Group P4 Input terminal

FWD terminal

P4.00 function selection

REV terminal

PR 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

8: 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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Function
code

Parameter Name

Setting range

Defauit

Property

P4.02

S1 terminal
function selection

P4.03

S2 terminal
function selection

14: Multi-reference
terminal 3

15: Multi-reference
terminal 4

16: Terminal 1 for
acceleration/
deceleration time
selection

17: Terminal 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
prohibited

22: PID pause

23: PLC status reset

24: Swing pause

25: Counter input

26: Counter reset

27: Length count input

28: Length reset

P4.04

$3 terminal
function selection

29: Torque control
prohibited

30: PULSE frequency
input

(Enabled only for 83,
above 3.7KW)

31: Reserved

32: Immediate DC braking

33: Normally closed (NC)
input of external fault

34: Frequency
modification enabled

35: Reverse PID action
direction

36: External stop terminal
1
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F'::;t':“ Parameter Name Setting range Default |Property
37: Command source
switchover terminal 2
P4.05 S4 terminal  |38: PID integral pause 5 *
. function selection |39: Switchover between
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: Speed 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 time  |0.000s~1.000s 0.010s w
0: Two-line mode 1
Terminal 1: Two-line mode 2
Palt command mode |2: Three-line mode 1 9 *
3: Three-line mode 2
Terminal UP/
P4.12 DOWN rata 0.001Hz/s~65.535Hz/s 1.00Hz/s
Fl curve 1
P4.13 ikl Bt 0.00v~P4.15 0.00Vv
Corresponding
setting of Fl
P4.14 Giirve A minlmtis -100.0%~+100.0% 0.0% ¥
input
Fl curve 1
P4.15 maximum input P4.13~+10.00V 10.00V e
Corresponding
setting of
P4.16 Fl curve 1 -100.0%~+100.0% 100.0% b4
maximum input
pa.a7 | P eumve TS o 00s~10.008 040s |
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Function
code

Parameter Name

Setting range

Defauit

Property

P4.18

Fl curve 2
minimum input

0.00v~P4.20

0.00v

¥

P4.18

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

Corresponding
setting of
Fl curve 2
maximum input

-100.0%~+100.0%

100.0%

P4.22

Fl curve 2 filter
time

0.00s~10.00s

P4.23

Fl curve 3
minimum input

-10.00v~P4.25

-10.00Vv

P4.24

Corresponding
setting of FI
curve 3 minimum
input

-100.0%~+100.0%

-100.0%

P4.25

Fl curve 3
maximum input

P4.23~+10.00V

10.00v

P4.26

Corrasponding
setting of
Fl curve 3
maximurn 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

Corresponding
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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Function
code

Parameter Name

Setting range

Defauit

Property

P4.33

Fl curve
selection

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

1: Curve 1 (2 points, See
P4.13~P4.186)

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~C8.07)

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

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

321

P4.34

Setting 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)

000

P4.35

FWD delay time

0.0s~3600.0s

0.0s

P4.36

REV delay time

0.0s~3600.0s

0.0s

P4.37

S1 delay time

0.0s~3600.0s

0.0s

b dbdb

P4.38

S terminal valid
mode selection 1

0: High level valid

1: Low level valid

Unit’s digit: FWD

Ten's digit: REV
Hundred's digit: S1
Thousand's digit: 32
Ten thousand’s digit: S3

00000
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Function

code Parameter Name

Setting range

Defauit

Property

S terminal valid

PeSY mode selection 2

0: High level valid

1: Low level valid

Unit's digit: S4

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

Ten thousand's digit:
Reserved

00000

Group P5 Qutput terminals

MO1 terminal
output mode
selection

P5.00

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

YOR output

Pl function selection

Relay function
selection on
control board

(RA-RB-RC/RB-

RC)

P5.02

0: No output

1: AC drive running

2: Fault output (fault stop)

3: Frequency-lavel
detaction FDT1 output

4: Frequency reached

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

6: Motor overload pre-
waming

7: AC drive overload pre-
waming

8: Setting count value
Reached

9: Designated count value

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
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Function
code

Parameter Name

Setting range

Defauit

Property

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

Reserved

P5.05

Reserved

27: Frequency 2 reached
output

28: Current 1 reached
output

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: Output current limit
exceeded

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

38: Alarm output( Keep
running)

39:Motor over-temperature
waming

40: Current running time
reached

41: Fault
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Function

s Parameter Name Setting range Default |Property
0: Running frequency
1: Setting frequency
YOP output  |2: Quiput current
9% function selection|3: Output torque 0 ¥
4: Qutput power
5: Qutput voltage
6: PULSE input
(100.% corresponding to
100.0kHz)
T: FIv
B:FIC
9: Reserved
10: Length
FOVooulput |44 Count value
P5.07 f‘zzﬁu;"a ge;?gx?)“ 12: Communication setting 0 *
x 13: Motor rotational speed
14: Output current
(100.0% corresponding to
1000.0A)
15: Output voltage
{100.0% corresponding to
1000.0V)
16: Motor output torque
FOC output | o0 ol value,
P5.08 |function selection : 1 w
(above 7.5KW) corresponding to the
motor percentage)
YOP output
P5.08 maximum 0.01kHz~100.00kHz 50.00kHz w
frequency
FOV bias
P5.10 cosfiiciant -100.0%~+100.0% 0.0% b4
P5.11 FOVgain  |-10.00~+10.00 1.00 Yo
FOC bias
P5.12 coefficient -100.0%~+100.0% 0.0% b4
P5.13 FOC gain -10.00~+10.00 1.00 Yt
YOR output ~
P5.17 delay time 0.0s~3600.0s 0.0s b4
RA-RB-RC/RB-
P5.18 | RC output delay |0.0s~3600.0s 0.0s ¥
time
TA-TC output "
P5.19 delay time 0.0s~3600.0s 0.0s w
P5.20 Reserved  |0.0s~3600.0s 0.0s *
P5.21 Reserved  |0.0s~3600.0s 0.0s e
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Function

s Parameter Name Setting range Default |Property
0: Positive logic
1: Negative logic
Unit's digit: YOR
Output terminal ;%1 s digit: RA-RB-RC/RB-
P22 | valdmode |iundredsdigi:TATc | 00000 | %
Thousand's digit: FOV
(Above 3.7KW)
Ten thousand's digit: FOC
(above 7.5KW)
Group P& Start/Stop parameter
0: Direct start
1: Rotational speed
tracking restart Speed
P6.00 Start mode  |tracking restaris 0 b4
2: Pre-excited start
(AC asynchronous motor)
3. SVC quick start
0: Start from the stop
g frequency
P6.01 Rm'":.'"a‘ nfg::d 1: Start from 0 0 &
ng 2: Start from maximum
frequency
Rotational speed |, _
P6.02 tracking 1~100 20 w
Startup -
P6.03 frequency 0.00Hz~10.00Hz 0.00Hz b1
Startup
P6.04 frequency  |0.0s~100.0s 0.0s *
holding time
Startup DC
braking current/ | ., _
P6.05 Pre-excited 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/ :
: 1: S curve acceleration/
P6.07 Dac;i:drzuon decsleration A 0 *
2: Dynamic S curve
acceleration/
deceleration

134




Appdenix 1 ParameterDescription of PID Control

Function

e Parameter Name Setting range Default |Property
S curve of
beginning
P6.08 PSS e 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
0: Deceleration to stop
P6.10 Stop mode 1-C 1 stop 0 b4
Initial frequency I
P6.11 of stop DC  |0-00HZ~maximum 0.00Hz | +
braking frequency
Waiting time of i
P6.12 stop DC braking 0.0s~100.0s 0.0s b d
Stop DC braking
P6.13 current 0%~100% 0% bd
pe.14 |StoP E;fng'ak'"g 0.0s~100.0s 0.0s #
P6.15 | Brake use rate |0%~100% 100% r
Rotational speed J Model
Pe.18 tracking current 30%~200% dependant *
Demagnetization
P6.21 time  |0.00~5.00s s | &
(Valid for SVC) pe
0: Not effective
Over-excitation |1: Effective only when
Poda selection deceleration 0 *
2: Effective always
Over-excitation
P6.24 suppression  [0~150% 100% b4
current value
P6.25 O‘e“g"";‘i‘f“a“"" 1.00-2.50 125 | %

Group P7 Operation display and Display
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Function
code

Parameter Name

Setting range

Defauit

Property

P7.01

JOG function
parameter

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). If
the current command
source is operation
panel control, the key
invalid.

2: Switchover between
forward and reverse
through JOG, it only
valid when command
source is operation
panel channel,

3: Forward Jog

(JOG-FWD)

4: Reverse Jog

(JOG-REV)

P7.02

STOP/RESET
key function

0: STOP/RESET key
enabled only in
operation panel control

1: STOP/RESET key
enabled in any

operation mode
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Function

code |Parameter Name Setting range Default |Property

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 Bit07: S input status 1F w

parameter 1  |Bit08: 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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Function
code

Parameter Name

Setting range

Defauit

Property

P7.04

LED display
running
parameter 2

0000~FFFF

Bit0O:
Bit01:
Bit02:
Bit03:
Bit04:

Bit05:

Bit06:

BitD7:
Bit0s:

Bit09:
Bit10:
Bit11:
Bit12:
Bit13:

Bit14:

PID feedback

PLC stage

Pulse input
frequency(kHz)
Running frequency
2 (Hz)

Remaining running
time

FIV/Voltage of
potentiometer on
operation panel
before correction
v)

FIC voltage before
correction (V)
Reserved

Motor rotational
speed

Current power-on
time({Hour)
Current running
time (Min)

Pulse input
frequency(Hz)
Communication
setting value
Speed feedback of
Encoder(Hz)

Main frequency X
display(Hz)

Bit15:Auxiliary frequency

Y display (Hz)
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Function

s 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) a3 *
Bit07: Count value
Bit08: Length value
Bit09: PLC stage
Bit10: Load speed
Bit11: PID setting
Bit12: Pulse input
frequency(kHz)
Load speed
P7.06 display coeffcient 0.0001~6.5000 1.0000 *
Heatsink
P7.07 | temperature of |0.0°C ~120.0°C [ ]
inverter IGBT
Group P8 Auxiliary Functions
JOG running  |0.00Hz~maximum
P8.00 frequency _ |frequency 2.00Hz
pa.o1 |49 3%“""““"" 0.0s~6500.08 20.0s
me
pe.02 [U%9 d?j“r::’a““" 0.0s~6500.0s 20.0s e
JOG running
frequency Model
PR Acceleration time 0009550000 dependent *
2
Deceleration time Model
P8.04 2 0.0s~65000s dependent b
Accelgration time Model
P8.05 3 0.0s~65000s dependent b
Deceleration time Model
P8.06 3 0.0s~65000s dependent 4
Acceleration time Model
P8.07 4 0.0s~65000s dependent 4
deceleration time Model
P8.08 4 0.0s~65000s dependent e
P8.0g Jump frequency |0.00Hz~maximum 0.00Hz ~

1

frequency
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Function
code

Parameter Name

Setting range

Defauit

Property

P8.10

Jump frequency
2

0.00Hz~maximum
frequency

0.00Hz

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

P8.14

Running mode
when set
frequency lower
than frequency
lower limit

0: Run at frequency lower
limit

1: Stop

2: Run at zero speed

P8.15

Droop control

0.00Hz~10.00Hz

0.00Hz

P8.16

Accumulative

power-on time
threshold setting

0Oh~85000h

Oh

P8.17

Accumulative
running time
threshold setting

Oh~65000h

Oh

P8.18

Startup
protection

0: No protect
1: Protect

P8.19

Frequency
detection value
(FDT1)

0.00Hz~maximum
frequency

50.00Hz

P8.20

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

pP8.25

Frequency
switchover point
between
acceleration
time 1 and
acceleration time
2

0.00Hz~maximum
frequency

0.00Hz
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Function

e Parameter Name Setting range Default |Property
Frequency
switchover point
between
P8.26 | deceleration |O-00F2~maximum 000Hz | +
time 1 and frequency
deceleration time
2
Terminal JOG |0: Disabled
Pe.27 preferred 1: Enabled 0 *
Frequency e
P8.28 | detection value gggf; IS 50.00Hz | +¥r
(FDT2) cy
Frequency
detection 0.0%~100.0%
P8.29 hysteresis  |(FDT2 level) 3.0% ol
(FDT2)
Any frequency o
P8.30 reaching fr‘ml:f_l maximum 50.00Hz | r
detection value 1|'"IU8"Y
Any frequency
reaching 0.0%~100.0%
o detection (maximum frequency) O %
amplitude 1
Any frequency o
P8.32 | reaching 23::; madmum 50.00Hz |
detection value 2 i
Any frequency " %
reaching 0.0%~100.0
P8.33 detection (maximum frequency) 0.0% *
amplitude 2
0.0%~300.0%
P8.34 dﬁfe'g“‘;:‘";:‘el 100.0% correspondingto | 5.0% f
rated motor current
Zero curent
P8.35 | detection delay |0.01s~600.00s 0.10s w
time
0.0% (no detection)
P8.36 oug:tnﬁ:::r;l 4|0-1%~300.0% (rated 2000% |
motor current)
Output over-
P8.37 |current detection |0.00s~600.00s 0.00s b4
delay time
Any current  |0.0%~300.0%
Faak reaching 1 (rated motor current) a0 =
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Function

e Parameter Name Setting range Default |Property
Any current
0.0%~300.0%
P8.39 reaching 1 0.0% b4
aripitini (rated motor current)
Any current  |0.0%~300.0%
P40 reaching 2 (rated motor current) 100.0% o
Any current
5 0.0%~300.0%
P8.41 reaching 2 0.0% b4
amplitude (rated motor current)
Timing function |0:Disabled
e selection 1:Enabled ¢ *®
0: PB.44
1: FiVipotentiometer on
operation panel
Timing duration (2: FIC
P43 source 3: Reserved g >
100% of analog input
corresponds to the value
of P8.44
P8.44 | Timing duration |0.0Min~6500.0Min 0.0Min ¥
FIV input voltage
P8.45 lower limit 0.00V~P8.46 310V b4
protection value
FIV input voltage
P8.48 upper limit P8.45~10.00v B6.80V w
protection value
Madule
P8.47 temperature |0°C ~100°C 75°C g
threshold
0: Fan working during
Cooling fan running
PR control 1: Fan working : ¥
continuously
Dormant frequency
P8.49 ﬁw"l'l‘:"""’ (P8.51)~maximum 0.00Hz Ye
©quency  lfrequency (P0.10)
Pa.so | \WeKeUP 9eleY 10 06-6500.0s 0.0s ¥
Dormant 0.00Hz~wakeup frequency
P8.51 frequency  |(P8.49) 0.00Hz Yr
pa.s2 | DOmant delay 1o 5s-6500.0s 0.0s %
Current running "
P8.53 firis reachad 0.0Min~6500.0Min 0.0Min b4
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Function
code

Parameter Name

Setting range

Defauit

Property

Pg.54

QCutput power
correction
coefficient

0~200%

100%

P8.55

Emergency
deceleration time

0~6553.5s

Model
dependent

Group P9: Fault and Protection

Pg.00

Motor overload
protection
selection

0: Disabled
1: Enabled

PS.01

Motor overload
protection gain

0.20~10.00

1.00

P9.02

Motor overload
warning
coefficient

50%~100%

80%

P9.03

Over voltage stall
gain

0~100

30

Pg.04

Protection
voltage of over
voltage stall

650.0v-800.0v

770.0Vv

Pg.07

Short-circuit to
ground upon
power on

0: Disabled
1: Enabled

P9.08

Fault auto reset
times

0~20

Pg.10

YO action
selection during
fault auto reset

0: No act
1: Act

Pa.11

Time interval of
fault auto reset

0.1s~100.0s

1.0s

Pg.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

00

P9.13

Qutput 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

Defauit

Property

Pg.14

1st fault type

0: No fault

1: Reserved

2: Acceleration overcurrent,

3: Deceleration
overcurrent

4: Constant speed
overcurrent

5: Acceleration
overvoltage

6: Deceleration
overvoltage

7. Constant speed
overvoltage

8: Control power supply
failure

9: Undervoltage

10: Inverter overload

11: Motor overload

12: Input phase loss

P8.15

2nd fault type

13: Output phase loss

14: Module overheating

15: External fault

16: Communication
abnormality

17: Contactor abnormality

18: Current detection
abnormality

19: Motor self-learning
abnormality

20: Encoder/PG card
abnormality

21: Parameter read and
write abnormality

22: Inverter hardware
abnormality

23: Motor short circuit to
ground

24: Reserved

25: Reserved




Appdenix 1 ParameterDescription of PID Control

F‘Lﬂ“‘;":“ Parameter Name Setting range Default |Property

26: Running time reached

27: User-defined fault 1

28: User-defined fault 2

29: Power-on time
reached

30: Load loss

31: PID feedback lost
during operation

40: Fast current limit - L]
timeout

41: Switch motor during
operation

42: Speed deviation too
large

43: Motor overspeed

45; Motor overtemperature

51: Initial position error

3rd (latest) fault

P9.16
° type

Group PA PID function

0: PA.O1

1: FIV/potentiometer on
operation panel

2:FIC

3: Reserved 0 ¥

4: PULSE (S3, above
3.7KW)

5: Communication setting

6: Multi-reference

paoop | PID setting

PA.01 | PID digit setting |0.0%~100.0% 50.0% ¥
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F'g?:“ Parameter Name Setting range Default |Property
0: FiV/potentiometer on
operation panel
1: FIC
2: Reserved
3: FIV-FIC/ potentiometer
on operation panel-FIC
4: PULSE (S3, above
3.7KW)
PID feedback |5: Communication setting
PA.02 source 6: FIV+FIC/ potentiometer 0 *
on operation panel
+FIC
7: MAX (|FIV], |[FIC]¥
MAX (| potentiometer on
operation panel |, |[FIC|)
8: MIN (|FIV], [FIC|)/
MIN (] potentiometer on
operation panel |, |FIC|)
PID action  |0: Forward action
PALS direction 1: Reverse action g *
PID setting
PA.04 feedback range 0~65535 1000 7
PA.05 PFDW'E‘;;IB' gain|5 5~100.0 20.0 *
PA.06 | Integral time Ti1 |{0.01s~10.00s 2.00s Y
PA.07 Dm"’#j‘f‘ time |5 000s~10.000s 0.000s Yo
Cut-off frequency
PA.08 | of PID reverse |0.00~maximum frequency | 0.00Hz W
rotation
paog | FIDcewalion o o9100.0% 00% | *
pato | PID diferental 4 0o%~100.00% 010% | *
PID setting
PAM | hangetime |-00-650.00s 0.00s ¥
PID feedback
PA.12 filter time 0.00~60.00s 0.00s w
pa13 | PID outbutfiter |5 550,00 000s | *
PA.14 Reserved |- # Jas
PAt5 |ProPorionalgain s o-100.0 200 *
PA.16 | Integral time Ti2 |0.01s~10.00s 2.00s b4
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Function

e Parameter Name Setting range Default |Property
pat1y | Diflerentalime |5 500s~10.000s 0.000s | %
0: No switchover
1: Switchover via S
terminal
PA18 P]E r_)aral eles 2: Automatic switchover 0 s
. condition based on deviation
3: Automatic switchover
based on running
frequency
PID parameter
PA.19 switchover  |0.0%~PA.20 20.0% b4
deviation 1
PID parameter
PA.20 switchover  |PA.19~100.0% 80.0%
deviation 2
PA.21 | PID initial value |0.0%~100.0% 0.0%
PID initial value
PA.22 holding time 0.00~650.00s 0.00s w
Unit's digit: Integral
separated
0: Invalid
1: Valid
PID integral  |Ten’s digit: Whether to
RrEh property stop integral operation <0 *
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% ¥
loss 0.1%~100.0%
Detection time
PA.27 | of PID feedback |0.0s~20.0s 0.0s pid
loss
; 0: No PID operation at
PA.28 PID q:taoratlon at stop 0 %
P 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
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"

F‘Lo“';":“ Parameter Name Setting range Default |Property
Swing frequency -
Pb.01 amplitude  |0-0%~100.0% 0.0%
Jump frequency n
Pb.02 ampltude  |0-0%~50.0% 0.0%
Swing frequency =
Pb.03 by 0.1s~3000.0s 10.0s e
Triangular wave
Pb.04 rising time  |0.1%~100.0% 50.0% #
coefficient
Pb.05 Set length  |Om~65535m 1000m *
Pb.06 | Actuallength |Om~65535m Om W
Mumber of pulses
Pb.07 per meter - |0-1-6553.5 100.0 ¥
Pb.08 | Set count value [1~65535 1000 b4
Designated count
Pb.09 i 1~65535 1000 ¥
Group PC Multi-Reference and Simple PLC Function
PC.00 M““"Rgfa“’“m -100.0%~100.0% 0.0% s
PC.01 M“'"'R‘:fa"’“"a -100.0%~100.0% 0.0% ¥
PC.02 M”"i'R;f""e“m -100.0%~100.0% 0.0% Y
PC.03 M“""Rgfe’a"‘” -100.0%~100.0% 0.0% e
PC.04 M“'"'ije"’““ -100.0%~100.0% 0.0% *
PC.05 M“'"'sz"’e“"“ -100.0%~100.0% 0.0% #
PC.06 M““"Rgfe“’““ -100.0%~100.0% 0.0% ¥
PC.07 M““"R?fe“’"‘” -100.0%~100.0% 0.0% v
PC.08 M”""R‘;fe“’“w -100.0%~100.0% 0.0% ¥
PC.09 M“'"'szm“” -100.0%~100.0% 0.0% #
PC.10 M“""Rf;e"’“"“ -100.0%~100.0% 0.0% #
pc.11 | Multi-Reference | 4., 5o 100.0% 0.0% ¥
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Function

e Parameter Name Setting range Default |Property
pC.12 | MUFRERIeNCS | 100 0%~100.0% 0.0% ¥
PC.13 M“"i'Rf;a"’“w -100.0%~100.0% 0.0% s
PC.14 M““i'Rff’B“"e -100.0%~100.0% 0.0% ¥
PC.15 M‘““'Rfé"’e““ -100.0%~100.0% 0.0% 7
0: Stop after the AC drive
runs one cycle
1: Keep final values after
Simple PLC
PC.16 running mode 21::';20 drive runs one 0 *
2: Repeat after the AC
drive runs one cycle
Unit's digit: Retentive upon
power failure
Simple PLC ?f :f:s
PC.17 retentive £on . oo w
selection :f: s digit: Retentive upon
P
0: No
1: Yes
Running time
PC.18 | of simple PLC |0.0s(h)~6500.0s(h) 0.0s(h) g
reference 0
Acceleration/
decelaration time
PC.19 of simple PLC 0-3 0 *
reference 0
Running time
PC.20 | of simple PLC |0.0s(h)~6500.0s(h) 0.0s(h) ¥
reference 1
Acceleration/
deceleration time
PC21 " aim ple PLC 0~3 0 ¥
reference 1
Running time
PC.22 | of simple PLC |0.0s(h)~6500.0s(h) 0.0s(h) b4
reference 2
Acceleration/
deceleration time
PC23 | ot simple PLC |02 " ®
reference 2
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Function
code

Parameter Name

Setting range

Defauit

Property

PC.24

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

[=]

~3

PC.26

Running time
of simple PLC
reference 4

0.0s(h)~6500.0s(h)

0.0s(h)

PC.27

Accsleration/
deceleration time
of simple PLC
reference 4

PC.28

Running time
of simple PLC
reference 5

0.0s(h)~6500.0s(h)

0.0s(h)

PC.29

Acceleration/
deceleration time
of simple PLC
reference 5

0~3

PC.30

Running time
of simple PLC
reference 6

0.0s(h)~6500.0s(h)

0.0s(h)

PC.31

Acceleration/
deceleration time
of simple PLC
reference 6

[=]

~3

PC.32

Running time
of simple PLC
reference 7

0.0s(h)~6500.0s(h)

0.0s(h)

PC.33

Acceleration/
deceleration time
of simple PLC
reference 7

=]

~3

PC.34

Running time
of simple PLC
reference 8

0.0s(h)~6500.0s(h)

0.0s(h)

PC.35

Acceleration/
deceleration time
of simple PLC
reference 8

[=]

~3
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Function
code

Parameter Name

Setting range

Defauit

Property

PC.36

Running time
of simple PLC
reference 9

0.0s(h)~6500.0s(h)

0.0s(h)

¥

PC.37

Acceleration/
deceleration time
of simple PLC
reference 9

PC.38

Running time
of simple PLC
reference 10

0.0s(h)~6500.0s(h)

0.0s(h)

PC.39

Accsleration/
deceleration time
of simple PLC
raference 10

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

PC.42

Running time
of simple PLC
reference 12

0.0s(h)~6500.0s(h)

0.0s(h)

PC.43

Acceleration/
deceleration time
of simple PLC
reference 12

PC.44

Running time
of simple PLC
reference 13

0.0s(h)~6500.0s(h)

0.0s(h)

PC.45

Acceleration/
deceleration time
of simple PLC
reference 13

0-3

PC.46

Running time
of simple PLC
reference 14

0.0s(h)~6500.0s(h)

0.0s(h)

PC.4T

Acceleration/
deceleration time
of simple PLC
reference 14

[=]

~3
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Function

s Parameter Name Setting range Default |Property
Running time
PC.48 | of simple PLC |0.0s(h)~6500.0s(h) 0.0s(h) b4
reference 15
Acceleration/
deceleration time
PC.49 of simple PLC 0~3 0 b4
reference 15
Time unit of ’
PC.50 | simple PLC ‘1’; ;{(m‘:;'d] 0 #
running )
0: Set by PC.00
1: FIV/Potentiometer on
operation panel
2:FIC
Reference 0 |3: Reserved
Re:at source 4: PULSE g ®
5:PID
6: Set by preset frequency
(P0.08), UP/IDOWN can
be modified
Group PD: Communication Parameters
Unit's digit: MODBUS
0: 300BPS
1: 600BPS
2:1200BPS
3: 2400BPS
4: 4800BPS
5: 9600BPS
PD.CO Baudrate  |6: 19200BPS 0005 W
7: 38400BPS
8: 57600BPS
9: 115200BPS
Ten's digit: Reserved
Hundred's digit: Reserved
Thousand's digit:
Reserved
0: No check, <8-N-2>
1: Even parity check, <8-
E-1>
PD.01 Data format 2: Odd Parity check, <8- 3 b4
0-1>
3: 8-N-1
PD.02 | Local address |1~247 1 ¥t
PD.03 | Response delay |Oms~20ms 2 Y
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Function

s Parameter Name Setting range Default |Property
Communication .
PD.04 fimsout 0.0 (Invalid), 0.1s~60.0s 0.0 ¥
Unit's digit: MODBUS
0: Non-standard MODBUS
Data transfer |protocol
PD.05 | format selection [1: Standard MODBUS ! *
protocol
Ten's digit: Reserved
Communication |,
PD.06 | reading current ?Z 3[1},1A 0 ¥r
resolution T
Group PP: User-Defined Function Codes
PP.0O0 | User password |0~65535 0 Jal
0: No operation
Parameter |01: Restore factory
il Initialization  |settings except motor 4 *
parameters
Group CO Torque control parameter
Speed/Torque |,
€0.00 | control mode '133 ?pei‘:?;“;gl 0 *
selecion |~ '°™
0: Digital setting 1 (C0.03)
1: FIV/ Potentiometer on
operation panel
2:FIC
3: Reserved
4: PULSE
Torque setting |5: Communication setting
co.01 | Source selection |6: MIN (FIV,FICY 0 *
. in torgue control |MIN (Potentiometer on
mode operation panel,FIC)
7: MAX (FIV,FICY
MAX (Potentiometer on
operation panel,FIC)
(The full range of 1-7
comesponding to the digit
setting of C0.03)
Torque digit
C0.03 | setting in torque |-200.0%~200.0% 150.0% W
control
Forward
maximum  |0.00Hz~maximum
C0.05 frequency in |frequency 50.00Hz r
torque control
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F‘Lﬂ“‘;":“ Parameter Name Setting range Default |Property
Reverse
maximum 0.00Hz~maximum
C0.06 fraquencyin  |frequency 50.00Hz b4
torque control
Acceleration time
C0.07 in torque control 0.00s~65000s 0.00s
Deceleration time
C0.08 in torque control 0.00s~65000s 0.00s b d
Group C5 Control optimization parameters
DPWM
switchover  |5.00Hz~maximum
C5.00 frequency u frequency 8.00Hz b4
limit
0: Asynchronous
PWM modulation| modulation
£301 mode 1: Synchronous 9 *
modulation
Dead zone
0: No compensation
C5.02 | compensation |, i 1 b*d
modo baiselion 1: Compensation mode 1
0: Random PWM invalid
C5.03 Ra“‘;‘;’"pﬂ? WM 14-10: PWM carrier 0 Y
frequency random depth
Rapid current |0: Disabled
iy limit 1: Enabled 1 ®
Voltage over
C5.05 modulation 100~110 105 *
coefficient
Under voltage
C5.06 threshold setling 210~420 350
Dead zone time
C5.08 atbustinignt 100%~200% 150%
Over voltage T Mode!
C5.09 threshold setting 200.0V~2500.0V dependent
Group C6: Fl Curve Setting(Fl is FIV or FIC)
Fl curve 4
C6.00 minimum input 0.00v~C6.02 0.00v Y
Corresponding
setting of FI -
C6.01 i 4 pirienian -100.0%~+100.0% 0.0% b d
input
Fl curve 4
C6.02 inflexion 1 input C86.00~C6.04 3.00v b4
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Function
code

Parameter Name

Setting range

Defauit

Property

C6.03

Corresponding
setting of FI
curve 4 inflexion
1 input

-100.0%~+100.0%

30.0%

Fl curve 4
inflexion 2 input

C6.02~C6.06

6.00V

C6.05

Corresponding
setting of FI
curve 4 inflexion

2 input

-100.0%~+100.0%

60.0%

C6.06

Fl curve 4
maximum input

C6.06~+10.00V

10.00V

C6.07

Corresponding
setting of
Fl curve 4
maximum input

-100.0%~+100.0%

C6.08

Fl curve 5
minimum input

0.00v~C6.10

0.00V

Cs.09

Corresponding
setting of FI
curve 5 minimum
input

-100.0%~+100.0%

0.0%

Fl curve 5
inflexion 1 input

C6.08~C6.12

3.00v

Corresponding
setting of FI
curve 5 inflexion

1 input

-100.0%~+100.0%

30.0%

Fl curve 5
inflexion 2 input

C6.10~C6.14

6.00V

CB.13

Corresponding
setting of FI
curve 5 inflexion
2 input

-100.0%~+100.0%

60.0%

C6.14

Fl curve 5
maximurn input

C6.12~+10.00V

10.00V

g

C6.15

Corresponding
setting of FI
curve

-100.0%~+100.0%

100.0%

C6.16

Jump point of
FIV

-100.0%~100.0%

0.0%

C6.17

Jump amplitude
of FIV input

0.0%~100.0%

0.5%

C6.18

Jump point of
FIC input

-100.0%~100.0%

0.0%

| % | %] %
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Fucont;h:n Parameter Name Setting range Default |Property
Jump amplitude
co.19 | VRPN 0.0%~100.0% 05% | #
Monitoring parameters:
Flg&}:’" Parameter Name Unit
Group DO Basic monitoring parameters
D0.00 Running frequency (Hz) 0.01Hz
D0.01 Set frequency (Hz)} 0.01Hz
D0.02 Bus voltage (V) 0.1V
D0.03 Output voltage (V) 1w
D0.04 Output current (A) 0.01A
D0.05 Output power (kW) 0.1kW
D0.06 Output torque (%) 0.1%
D0.07 S input status 1
D0.08 MO1 output status 1
D0.09 Potentiometer on operation panel/FIV Voltage (V) 0.01v
D0.10 FIC Voltage (V) 0.01Vv
D0.1 Reserved
D0.12 Count value 1
D0.13 Length value 1
DO0.14 Load speed display 1
D0.15 PID setting 1
D0.16 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
00.21 Potentiometer on operation panel /FIV voltage before 0.001V
correction
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
D0.26 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
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F'gg:':ﬂ Parameter Name Unit
D0.32 View any memory address values 1
D0.33 Reserved
D0.34 Motor temperature value 1°C
D0.35 Target torque (%) 0.1%
D0.36 Reserved 1
D0.37 Power factor angle 0.1°
D0.38 Reserved 1
D0.39 Target voltage upon V/F separation 1V
D0.40 Qutput voltage upon V/F separation 1A
D0.41 Reserved
D0.42 Reserved
D0.43 Reserved
D0.44 Reserved
D0.45 Fault info 0
D0.58 Z signal counter 1
D0.59 Set frequency (%) 0.01%
D0.60 Running frequency (%) 0.01%
D0.61 AC drive status 1
D0.74 AC drive output torque 0.1
D0.76 Accumulative power consumption low level 0.1°C
D0.77 Accumulative power consumption high level 1°C
D0.78 Linear speed 1m/min

Fault code list:
Fault code Name

0C1 Over current during acceleration
0oc2 Over current during deceleration
0C3 Over current during constant speed
ou1 Over voltage during acceleration
ou2 Over voltage during deceleration
ou3 Over voltage during constant speed
POF Control power fault

LU Under voltage fault

oL2 AC drive over load

oL1 Motor over load

LI Input phase loss

LO QOutput phase loss

OH Module over heat
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Fault code Name
EF External equipment fault
CE Communication fault
IE Current detection fault
TE Motor auto-tuning fault
EEP EEPROM read-write fault
ouoC Inverter hardware failure
GND Short circuit to ground fault
END1 Accumulative running time reached fault
END2 Accumulative power on time reached fault
LOAD Load becoming 0 fault
PIDE PID feedback lost during running fault
CBC Rapid current limit fault
ESP Speed deviation too large fault
oSP Motor over speed fault
RAY Contactor failure
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Appdennix 2 Troubleshooting

1 Fault alarm and countermeasures

The drive has a number of warning messages and protection
functions. Once the fault occurs, the protection function operates,
the drive stops outputting, 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 OUQC in the warning message is a hardware overcurrent or
overvoltage signal. In most cases, the hardware overvoltage fault
causes the OUOC alarm.

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.

servo drive unit oc 4: The intemal connections|3: Check the air filter and
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
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Fault Name |Display Possible Causes Solutions
1+ The oulput circull 1: Eliminate external
: faults.
z&ort:}jdsd orshert 2: Perform the motor
2: Motor auto-tuning is af.lto-tunlng.
3: Increase the
not Performed. acceleration fime
?s: ;?STO:“E hewion tine 4: Adjust the manual
Overcurrent 4: Manual torque boost or Er::s boostor ViIF
during 0OC1 |VIF curve is not appropriate. | =, &
acceleration 5: The voltage is too low. i;)A"gjaL:s:at:a voltage o
6: The startup operation | ge.
is Hed onitha 6: Se]act rotational speed
rotap ug i ; atar tracking restart or start
7: A sudden load is added ?Rmm b
during Acceleration. Ic;a d
S e RC ve macel  |8: Selectan AC drive of
P " |higher power class.
;: B Cduadm Jort dm 1: Eliminate external
(RO faults.
circuited. ;
2: Motor auto-tuning is Z P"’f"".“ the motor
not performed. a‘uto- tuning.
Overcurrent 3: The deceleration time 3&:@?3"%;6
during 0C2 |is too Short. 4 Adjust the vo{ta to
acceleration 4: The voltage is too low. | rrnla [ Fiiiea 9e
5: A sudden load is added| ¢ oo "00rs Jaded
during Deceleration. It.;a d
6: The braking unit and : ;
; : 6: Install the braking unit
braking resistor are not ; 2
installed. and braking resistor.
1: The output circuit 1: Eliminate external
is grounded or short faults.
circuited, 2: Perform the motor
2: Motor auto-tuning is  |auto- tuning.
0"2;‘:1‘;?::“ | oca |notperformed. 3; Adjust the voltage to
ahaad 3: The voltage is too low. |normal range.
: A sudden load is ai : Remove the
P 4: Asudden load Is added|4: R 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
;:'o T:iz anul voltage is 1: Adjust the voltage to
g : , normal range.
2'.”' eﬁxi:n‘al i 2: Cancel the external
Overvoltage o 409 : mofor duning | force or install a braking
during ou1t |,. i P resistor.
acceleration ;' ;Zeszc::hm"m e 3: Increase the
4: The braking unit and 4i _: erakion “mk? t )
braking resistor are not |-+ Install the braking unit
installed and braking resistor.
1: The input voltage is
too high.
2:An %xternal force T:Adlust the voliage.to
Overvoltage drives the motor during n?rrnal range.
: 2: Cancel the external
during Gug [develeration, force or install the braking
deceleration 3: The deceleration time rasiktor
is too Short. : : .
4: The braking unit and 4;};“2‘31;:“9 bra_k:zg vt
braking resistor are not |21 Praking resistor.
installed.
1: The input voltage is | 1: Adjust the voltage to
Overvoltage at too high. normal range.
constant 0OU3 |2: An extemal force 2: Cancel the external
speed drives the motor during force or install the braking
decaleration. resistor.
1: The input voltage is 1: Adjust the voltage to
too high. normal range.
c"su"”"'l Fout. | POF [2:An extemal force 2: Cancel the extemal
pRly drives the motor during  [force or install the braking
decaleration. resistor.
1: Instantaneous power
failure occurs on the
input power supply.
2: The AC drive's input
voltage is not within the |, =
allowable range. 1; et the fut.
3: The bus voltage is 2: Adjust the voitage to
Undervoltage | LU ai)nurmal normal range.
4: The rectifier bridge and ?;e;;jé;: s"l?"""r‘f for
buffer resistor are faulty. ppo
5: The drive board is
faulty.

6: The main control board
is faulty.
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Fault Name |Display Possible Causes Solutions
1: The load is too heavy |1: Reduce the load and
A ditie or locked-rotor occurs on |check the motor and
ovaniced 0OL2 [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 correctly.
2: The load is too heavy |2: Reduce the load and
or locked- rotor occurs on|check the motor and the
s b the 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 ?al-‘lll'tl;{a drive board is ;éulf;r:nmate external
phaseloss | LI |3 qy6 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 =
mator is faulty. :éulf_!:;mmle external
2:The AC drive's three- 2: Check whether the
Fowar oumLE Lo PV SRITPORS 0 motor three-phase
phase loss Pnbalaf'x:adwhenmanm winding is normal
is running. i i "
3: The drive board is :th‘::%knmg for:imctmiod
faulty. 2
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 Thefanisdamaged. |fan
overheat 4: The thermally sensitive |4: Replace the damaged
resistor of the module is  |thermally sensitive resistor.
damaged. 5: Replace the servo
§: The servo drive drive
module is damaged. module.
1: External fault signal is
Exbierial input via X.
equipment EF 2: External fault signal is Reset the operation.
. input via virtual /0.
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Fault Name |Display Possible Causes Solutions
1: The host computeris |, tisch %
in abnormal state. :TOS[ o mu?;ablmg of
2: The communication 2: Check g'la )
Comymatication CE cf.sble i3 ol communication cabling.
fault 3: PD28 is set improperly. 3: Set P028 o
4: The communication - Y-
4:Set the communication
parameters in group PD e .
are set improperly. PR proparny.
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.
1: The HALL device is 1: Replace the faulty
dc;':e’;"o‘n e [fauty. HALL device.
fault 2: The drive board is 2: Replace the faulty
faulty. drive board.
1: The motor parameters | - Ss"“f "'a"m‘”’ —
Motor auto- are not set according to ma v St mﬁ
tuning TE |the nameplate. 2 Cm”fp&' " c‘;’;’lga v-
fault 2: The motor auto-tuning a\-‘ann acting the AC. drive
i and the motor.
: 1: Set the encoder
::Theenmdertypals oormctiybasedongge
2r! The S‘.tabte connection actual shafion.
o%the sricoder & 2:Eliminate external
Encoder fault | PG ol faults.
. ] 3: Replace the damaged
3: The encoder is Encoder.
damaged. 7 :
4: The PG card is faulty. :érF;eplace ey PG
EErZ;CM EEP The EEPROM chip is Replace the main control
write fault damaged. board.
1: Handle based on
AC drive ouoc 1: Overvoltage exists. Overvoltage.
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 value. 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,
Check that the load is
Load LOAD I::_:n? Igm":?:;:g disconnected or the
becoming O P9 64 setting of P9.64 and
o P9.65 is cormrect.
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
current limit | CBC |the motor. mechanical condition.
fault 2: The AC drive modsl 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:P9.69 and P9.70 are  |correctly based on the
set incorrectly. actual situation.
1: The encoder 1: Set the encoder
parameters are set parameters properly.
Incorrectly. 2: Perform the motor
Bctor o:l'er- oSP |2: The motor auto-tuning |auto- tuning.
Spes is not Performed. 3: Set P9.69 and P9.70
3: P9.69 and P9.70 are  |cormectly based on the
set incorrectly. actual situation.
Check that the motor
5 3 The motor parameters  |parameters are set
Inmaga:l:; ition 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

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 |1: Check the power

There is no of the AC drive is Faulty. supply.

1 display  |3: The rectifier bridge is 2: Check the bus voltage.

at power-on. | damaged. 3:Looking for technical

4: The control board or the support

operation panel is faulty.

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

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

2: Related components on

“9000° is the control board are

2 | displayed damaged.

at power-on. |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

-

Looking for technical
support

drive is too low.
1: Measure the insulation
“GND" Is 1: The motor or the motor of the motor and the
3 | displayed at n_utput cable is short- output cable with a
power-on circuited to the ground. megger.
" |2: The AC drive is damaged. |2: Looking for technical

support
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SN Fault Possible Causes Solutions
The AC drive
display is
up:nor:oﬁer- 1:The coaling fan is
on. But med or locked-rator |, Replace the damaged
i ;;000 o4 |2 The extemal control 2 |fEa|irl ninate external fault
sg'ﬁg"d terminal cable is short [ =" o o exiemal faul
running and elrcutiod.
stops
immediately.
1: The setting of carrier
frequency is too high. :
OH (module |2: The caoling fan is o ﬁﬁﬁ;‘:ﬁgﬂ?
overheat) damaged, or the air filter 2: Replace the fa nd
5 fault is blocked. = DEpIBcE the Jan |
" . s clean the air filter.
is reported |3: Components inside the 3: Looking for technical
frequently. AC drive are damaged i
(thermal coupler or PP
others).
1: Check the motor and the
motor Cables. 1. Ensure the cable
The motor |2: The AC drive parameters between the AC drive
does are set improperly (motor | and the motor is
6 not rotate parameters). normal.
after the |3: The cable between the 2: Replace the motor or
AC drive drive board and the clear mechanical faults.
runs. control board is in poor  |3: Check and re-set motor
contact. parameters.
4: The drive board is faulty.
Check and reset the
The S Parameter setting error; relevant parameters
7 farminal external signal eror; PLC of Group P; reconnect
&ra disablad and +24V jumper loose; the external signal line;
" |control board failure seek service from the
manufacturer;
Thie it 1: The encoder is faulty. 1: Replace the encoder
speed 2:The enmde_r cable is f.md ensure the cabling
8 |is always low connected incomectly or is proper.
N s Too PG card s fauly. |5 Looking fortechnical
- e card 1s rauity. . ing ecnnical
CLVC mode. 4: The drive board is faulty. support
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Fault Possible Causes Solutions
1:Re-set motor
The AC drive |1: The motor parameters are| parameters or re-
reports set improperly. perform the mator auto-

overcurrent |2: The acceleration/ tuning.

and deceleration time is 2: Set proper acceleration/
overvoltage improper. deceleration time.
frequently. |3: The load fluctuates. 3: Looking for technical

support

1: Check whether the
contactor cable is
loose.

r;:gr{:d 2: Check whether the
upon power- The soft startup contactor is | contactor is faulty.
fiiar not picked up. 3: Check whether 24 V
running power supply of the
’ contactor is faulty.
4: Looking for technical
support
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Appendix 3

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, return
the data and error checking, etc.If there was an error 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, also 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.If 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

command code CMD

03: Read the machine parameters; 06: write
the machine parameters

Date content DATA (N-1)
Data content DATA (N-2 )

Data contentDATAD

Information content: Function code parameter
address, function code number of parameters,
function code parameter values, etc

high-order position of CRC
CHK

low-order position of CRC
CHK

estimated value: CRC value

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 position of the starting address 05H
high-arder 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.05 to 0:
ADR 01H
CMD 03H
high-order position of bytes 00H
low-order position of byles 04H
Data high-order position of FO02H 00H
Data low-order position of FOO2H 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-order position of CRC CHK values
Set PD.05 to 1:
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ADR 01H

CMD 03H

The number of bytes 04H

Data high-order position of FO02H 00H

Data low-order position of FO02H 00H

Data high-order position of FOO3H 00H

Data low-order position of FOO3H 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 bytes,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 OxFFFF,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,ls 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)
{
inti;
unsigned int crc_value=0xffff;
while(data_length--)

{
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;
}
}

Return(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:

Parameter address| Parameter description

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

1001 Operating frequency
1002 Bus voltage
1003 output voltage
1004 current output
1005 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 frequency,unit 0.01kHz

1014 Feedback speed, unit: 0.1Hz

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 Actual feedback speed

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:normal inching turning
2000 0004:Reversal point move
0005:Free downtime
0006:Slowing down
0007:Failure reset

Read the inverter state: (read-only)
| Status word address I 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
1F00 T
Command address Command content
BITO: (reserved)
BIT1: (reserved)
2001 BIT2: RA-RB-RC output control

BIT3: TA-TC output control
BIT4: MO1 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 address 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
0009:Under-voltage fault
000A:The inverter overload
000B:Motor overload
000C:reserved

000D:The output phase
000E:Module is overheating
000F:External fault
0010:Abnormal communication
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0011:Abnormal contactor

0012:Current detection fault

0013:Motor self-learning failure
0014:Encoder/PG card failure
0015:Abnormal parameters, reading and writing
0016:Inverter hardware fallure

0017:Motor for short circuit fault
0018:reserved

0019:reserved

001A:Running time reached

001B: reserved

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: Toc 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

8000

Communication failures

address Fauit feature description

0000:failure-free

0001:Password mistake

0002:The command code emor
0003:CRC Checking error

8001 0004:Invalid address

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

0008:Block is EEPROM operation

PD group Communication parameters show

Baud rate The factory value | 0005
units' digit MODUBS Baud rate
0:300BPS
1:600BPS
2:1200BPS
3:2400BPS
FIR0R 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<8,N,2>
PD.01 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 adiiress The factory value 1

setting 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 | The factory value | 2ms

setting 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

Communication | 1y e iory value 0
timeout
PD.04 0.0 s (invalid }
setting range ‘o_1~60.ﬂs

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

setting 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.

PD.06

Read the current

resolution The factory value 1
" 0: 0.01A
siing range 1:0.1A

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