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Preface

Thanks for choosing the SSI80 Vector frequency converter.

Before using the products, please read the manual first to make sure the performance and specification of the products are fully understood, so
that the products can be installed and operated safely and achieve the best value for the customer. Specifically, the manual describes the demands
for maintenance and reconditioning of the products, please read the manual or download relevant materials from our website when needed.

Only professional electrical engineer is allowed to install or debug the product wherever high voltage is applied. In the manual, some information
is marked with /!'.(Caution) or /' ( Danger) to warn of the safety demands for moving, installing, operating and testing the products. Please
follow the demands. If any question, please contact us for professional advices.

To fulfil more and more demands from the customer, we may upgrade our products and the manual as well, you may not receive the notification if
no special agreement is made. Please keep attention to our website or consult us if any change happens

E)www.famcocorp.com P 7
. (D Telorr-FAccce A (255 Uagsato 0312) ()5 o)) ju Pl piogLS «ylygs

@! E-mail: info@famcocorp.com =
= () Fax:oPl - FEA9ESEY 1P S ¢y i o8uiull 59,29

) @famco_group



FAMCO

(T ITY. TR )
Contents
CHAPTER 1 SSI80 MODEL AND SPECIFICATION.....cciiiiiiateitieteeeeeeieseastesaessessesseesessesessessessessessesnsensesessesseses 1
LI NAMEPLATE OF SSI80 ...ttt ittt ettt ettt et ettt et te s bt et e e bt e mae et e eatesa e e st e et emeeenteeseeaseenseenseemseeneesmeesneesseanseenseans 1
1.2 MODELS FOR SSIB0 ...ttt ettt et ettt et eh e b et et e st e e e eb e e s bt e sbe e bt emeeeae e saeeebee bt emteemteeneeebeenbeenbean 1
1.3 SPECIFICATION ......utitteuteeute st ettestte it et eateeate et esbee bt e bt eabeeate s et e seeesb e et e emt e eateesteeseeebee b e e bt eabeemteeaeesheenbe e bt emteenseenneebeenbeennean 2
1.4 DERATING REQUIREMENT .....oiiiiiiiituireeeeeeiiiituteeeeeeeeeesasseessesseesssseeesseessasassesssesssasssssesssesseesssessseeessssssssssseesessmnssrsesseseennns 2
1.5 SSIBO KEYPAD....utiiiiiiiie ittt ettt ettt ettt ettt ettt b e sb et e bt e et e et e e bt e s bt e bt e bt et e st e saeesbeenbe e bt emteeaneeunesbaenbeenbeen 3
1.5.1 SSIBO KEYPAA: ..ottt ettt st h et a e et e et e et e e bt e st eaeeaeem s e e e eb e bt ebeebeemeansens e sebesaeeseeneensensanean 3
1.5.2 Main specification and model Of KEYPad.........cccuieiiiiiiiiriieiice ettt b e s saeenseenseens 3
1.6 OTHER OPTIONS SUPPORTED IN SSI80.....c..eoiiiiiiiiiiiiieiiiteit ettt ettt ettt ettt sat ettt enbeen 3
CHAPTER 2 OPERATION INSTRUCTION FOR SSI8O0 .....ccoiiteiuieuiiiaieiesiesie e siesiessessesseasesaessessesaessesseesssssssssssesns 4
2.1 SAFETY INSTRUCTION OF SSI80.....cueioiiiiiiiiitiiieitenitenttett et ettt ettt ettt sttt et esae e st e sae e bt enneeaneeenesanesunenbeenneen 4
B B T3 20 (Sl o0} o ) PR UOSS 4
2.1.2 Wt POWET ON....iiiiiiiiiiiciie sttt e et e et e st e e et e e st eesaaeessbeeasseesssaeasseesssaassesensaeanseeensaeanseeensaeenseeenssannsenan 5
213 RUINNINE -ttt ettt et e e e h e st e et e e et eaeeeae e e st e st et e em st emeeeseees e e st enseemseemeeemeesaeesstenseenteenseenseeneenneennean 5
2. 14 POWET Off ..ottt et e s e e et e e st e e taeesabeessaeessbeeasseesssaeasseessseenseeassseanseeansseensseensseenseeensseenseean 5
2.2 MECHANICAL AND ELECTRICAL INSTALLATION .....ooiiiitiiieeitiieeeitieeeeeteeeeeetteeeeetteeeeeeteeeeeeasseeeesseseeasseseeesssesesaseseeansreeeannes 5
2.2.1 Mechanical INSTAIIAtION ......cc.eccvieieiiieiieitieie ettt ettt ettt e teebe et e etbeseaesteesseesseessessaesseesseesseenseesseessesssesssessens 5
2.2 MECHANICAL AND ELECTRICAL INSTALLATION .....ooiiiitiiieeittieeeitteeeeeteeeeeitaeeeeetaeeeeeeteeeeeeasseeeesseeseasseseeesssesenasesesassseeeannes 5
2.2.1 Installation ENVIIONIMENL ........ccvieieiieiiesiieieitestestteste et esteeteeeteesteesseesseessasssesseesseesseessesssesssesssesseesseessenssenssesseesses 5
2.2.2 Outline and Installation DIMENSIONS .........cceeeviiriiiierierieetieteeteseesieeteesesteseeesseesseessesseesseesssesseesseessenssesssesseessees 6
2.2.3 ProdUCt INSTAIIAtION. ....c.vievieiieeiectieiieie ettt ettt ettt e et e b e et e esbeesaeesaesbeeseesseessessaesseesssenseenseessenssenssenseesens 6
2.2.4 Auxiliary Components INStAllAtion.........c.ccuerierieriieiieie ettt e te e s ee st e sseeseenseesseenseessesseesean 7
2.3 SSI80 ELECTRICAL INSTRUCTIONS ....utteutirureniteieenteeteeitenieenteeteenttestestnesteenseenseessesmsesaeesueenseenseenseessessnesseenseenseensesnnenaes 11
B0 0 N 21 (<o o221 DT T - o o PSSR 11
2.3.2 SST80 TOIMINALS .....veeeveieteeetieeiteesteeeste ettt ertteesteeeseteestseessbeesasessseeasseesssaasssessseessaessseansseassseensesassseessssensseensseanes 12
2.3.4.1 EMC STANAArdS .....cccveiiiuieeiiiiiieetie et et teette et e ett e e bt e eteeeteeestaeeseeessseesseeessaaanseeesseanseeessaeensesensseensseesseensaeenes 14
CHAPTER SPARAMETERS. ...ttt sttt et beene bt sae s e e e s e seeen e b e snees e e an e s e nneanesneeneeneennen 16
3.1 LIST OF PARAMETERS .....c.uttitteitieteeteeitesitesttesttenteeateettesteeabeenbeemteemtesaeesaee st et e emtees e e ebeesb e e bt embeembeeaeesbeesbeenteenteentesneenbeennean 16
3.2 DETAILED DESCRIPTION FOR PARAMETERS ........ecttettiitieittentteteeteeitesttesttente et es e sttesbeesbeenseemaesaeesaeesbeenseenteentesseenneensean 25
3.2.1 Parameter Group 0: General Control Mode and Commands...........c.cccveveerieeiiieieiieneeneeie e eeesreesreeseessesenessees 25
3.3.2 Group 1 Basics for Inverter and Motor CONLIOL...........ccevieriieriieiieieeieieeie e seeseesre e eeeseeesreeseesseesseessessnessees 30
3.2.3 Parameter Group 2: Digital Terminal FUNCHIONS ..........ccovieriieriieiieieeieeieeie ettt esre et sre e esseeesessaesneas 35
3.2.4 Parameter Group 3: Analogue Terminal FUNCHONS...........c.ovierieriieriieieeie et 39
3.2.5 Parameter Group 4: Process PID and Other Controllers .............cvecuiecierierieniesiesieeeeseeie e eeeseeese e seseseeessees 42
3.2.6 Parameter Group 5: Limitation, Protection and Failure Detection...........coccoerireririnieiiiienienenenencnceeeeeene 44
3.2.7 Parameter Group 6: Keypad Operation and DiSPIay .........cccceeruieiirienieiieieeesesiee ettt 48
3.2.8 Parameter Group 7: Auxiliary and Special FUNCHONS ........ccoeiiiiiiiiiiiiiieeee e 48
3.2.9 Parameter Group 8: Basic and Running Information ..............ccoeceeieriiiiiiiiniiee et 50
3.2.10 Parameter Group 9: Real Time Running Status MONItOTING .......cocveriirierieniiiiiieiieneeic e 51
3.2.11 Parameter Group 19: SIMPLe PLC .......ccciiiiiiiii ettt ettt et sve e s ve e st e e sbeessbeesnaaessbaesnseennnas 52
3.2.12 Parameter Group 20:PUmp apPlICATION. .....cc.eevvieiiieieieieitietiete ettt et et et e eteeteebeeeeesteesteeseeseesbeesseessesssesseas 54
CHAPTER 4 ...ttt ettt ettt ettt ettt st s at e a e aeeat e eat e eh e e bt e bt et eat e eae e she e sae e et et e esteehteeb e e ebe e bt embeemaesmtesueesueenneenteans 55
4.1 INTRODUCTION OF THE KEY S  .eeutteutteuttettenttenttentteteeteautesueesteenstenttentesseesseenseenseessesaeesaeesseenseenseenteassesseesbeenseensesnsesneesues 55
4.2 SETTING OF THE PARAMETERS .....cotittttiieieeieeiiteeeeeeeeeeeitseeeeeeeeestaaseeeseeeeesiataeseseeeeessatssseseseeeantaareseeeeeanstaaseeeseseensareeeeees 55
4.3 MONItOTr the PrOQUCE STATUS ......eeitiiiiieiieie ettt ettt et et e et esaesteesseebeesseesseeseesseesseesseessasssesssesseesseensennsennes 56
4.4 Check the Fault Log (Warning or Alarm LOZ) .......ccveiieiiieieiiecieieeie ettt se e ens 56
4.5 Comparison Table for Character DiSPIaYing...........ccvecueeieriieriieiieieeie ettt ettt ete et et e eeteetaesseesseeseeseeneeenns 57
CHAPTER S ...ttt ettt ettt et et st sat e satesae et e et e aseeaaeebe e bt e st e as e sas e s ae e saeea e et e eateeaneeuseabe e bt emneemnesmnesueenueemneennens 58
5.1 FAULT HANDLING ...ttt ettt ettt ettt ettt et ettt st e bt s bt e e bt e s bt e e bt e s bt e e bt e eabeeebeeeabaeebeeebaeeseeeabaeanneenane 58
5.1.1 Fault codes and Handling .........cccooeeieeiiiieiieiee ettt sttt et ettt e sae e te e e enteeneeeneeaneas 58
5.1.2 How t0 Get the Fault INTO........ccviiiiieiieee ettt et ettt et e et e e st e e saseesabeesnsaessbeesnsaenanas 60
5.2 IMAINTENANCE ......eeutteuteetteettenttesteeteetesitestte st eenteeate et teebeeabeenbeemteeatesaeesaee bt emteemtees e e ebeeab e e b e em bt embeeaeesbeesbeenteenteentesntenneennean 60
5.2.1 ROULNE INSPECLION. ..c.uviiiiieeiieiiieeitieetteeteesieeeteeeteeeteessteeebeessseessseesssaessseesssaesssesssseessseesssessnsesssseesnseessseennsesnnses 60
5.2.2 MAINEENANCE .....eevveeeveeereeeiesieesteeteeteesseestesseesseesseessesssesstesseesseesseasseassesssasseessesssesssesssessesssesssesssesseesseessenssenssenssensens 60
5.2.3 The storage and transportation Of PrOAUCE........c.eccuiivieiierieie ettt esee e e saaeseesseesseessenenenseas 61
5.2.4 Scrapping 0f the PIOAUCE ......ccvieiiiiiiiecieieieeee ettt et e e et eeetesteesteesbeesseesaesseesseesseesseessenssesssensens 61
CHAPTER 6 SSI80 BASIC APPLICATION GUIDE .......ooiitiiiieiaie sttt seasie s saesaesaesseseeaesassaesaessessesnnan 62
6.1 CONTROL WITH KEYPAD ...c..oiiiiiiiiiiiiiitenitenteett ettt st ste et et et st sat e bt et et e eesesaaesbee bt esseemnesanesaeesaeemteenseennesanenunenneen 62
6.2 CONTROL WITH TERMINALS......ccutitiitintenttenteenttetteettesteesteeseesseessesaeesueesseesstenseemsestsesseenseesseensesssesseesseenseenseensessnensnenseen 62
6.3 RESET THE PARAMETERS TO FACTORY DEFAULTS .....coitiiitiitieiteit ettt ettt ste st e st eeeeaeeneesneesaeesseenteeneeeneesneenneas 62
6.4 RESET THE FAULTS (ALARMS) ...eeeuttiettieitieetteeiteeetteateeesteeseeassaeasseeasssaasesassssassssssssassssessssensessssssessessssssessssesssssssseees 62
6.5 MOTOR PARAMETERS AUTO TUNING ......cetttiittettetteiteeteesteenteesteetesetesetesaee et amseenseeseesseeaseaseanseemeesneesseeseenseensesnsesseannenn 63
E)www.famcocorp.com p
= W Tel:ebl-F Aoooo F9q (205 Uagraio 0312) (Sl ol)S)ju Pl yiogLS « gl
&) E-mail: info@famcocorp.com = )
' () Fax:eP)l - FEA9ESEP W S ¢yl cuds 68uiuUL 5g5vg)

(&) @famco_group



FAMCO

LRI k)

Chapter 1 SSI80 Model and Specification

1.1 Nameplate of SSI80

Nameplate for SSIS0

SSinverter g54) 1

s 2
w3 ok 3
292 ol 4
8 Jb e 5

y M J—

OleMbl g ,las| 7

wnvurtur
Co.Lid

—— Model:SS180-4T1R5GB-1.5KW
—— INPUT:3x380V-480V 5.9A
—— QUTOUT:3%0-Vin 0-400Hz 3.7A

S/N:F0201722V014A0048370

MO

C/N:00000032410

g il

MADE IN CHINA

3P380V 1.5KW

CAUTION:
SEE MANUAL

WARNING:

RISK OF HIGH TAGE

DO NOT TOUCH UNTII
AMIN AFTER POWER OFF

9 ouijluyeds

Item Description

1 Logo

Type code

Power input specification

Power output specification

Order number

Voltage

Warning information

Maximum frequency

O [0 |Q|N [ | |w o

Company name

Explanation of the Type Code:

No Model:AD80-4T1D5
1-4 SSI80 SSI80 Series
5-6 4T Line in voltage, 4T: 3phase380V 2T: 3phase220V 2S: single phase 220V
7-15 1R5 Power size, 1R5 means 1.5kw

Note: (“/” and “-” are not counted in the number of digits)

1.2 Modelsfor SSI80

Model Type Power (kW)

Voltage (V)

Current

Air(m3/h)

Input (A)

Output (A)

SSI180-2SO0R4 0.37 1x200-240 6.2 2.2 17.2

SSI80-2S0R7 0.75 1x200-240 9 4.2 17.2

SSI80-2S1RS 1.5 1x200-240 15 6.8 17.2

SSI80-2S2R2 2.2 1x200-240 22.5 9.2 17.2
3x380-440 3.6 2.2

SSI80-4TOR7 0.75/1.5 3%440-480 31 50 17.2
3x380-440 5.9 3.7

SSIB0-4T1RS 1.5/2.2 3%440-430 5] 34 17.2
3x380-440 8.3 5.1

SSI180-4T2R2 2.2/4.0 3440430 73 43 17.2
3x380-440 14.6 9.2

SSI80-4T4R0 4.0/5.5 3440-480 2.6 .4 45.5
3x380-440 19.2 12.0

SSI80-4T5R5 5.5/7.5 3%440-480 18.0 109 90
3x380-440 24.7 15.5

SSI80-4T7R5 7.5/11 3440-480 214 142 90
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1.3 Specification

Items Specification

FAMCO

u.a.un;.ulm

Single Phase 200~240V -15%~+10%;

Voltage Three Phase 380~480V -15%-~+10%;
Line in
Frequency 50/60Hz+5%
Unbalance 3%;
|~ 0, 1 1 .
Out put Voltage 3 Phase 0~100% Line in voltage;
Frequency 0~400Hz;

Main Control

Control algorithm

V/F, Vector Control;

Motor Type Induction Motor
Start Torque 0.5Hz 150%;
Overload Heavy load type: 150% 60s, 180% 3s;

Switching Frequency

0.37~22Kw: 2k~16kHz;

Speed resolution

Digital: 0.001Hz; Analogue: 0.5%o of the maximal setup;

Speed accuracy at Speed Open Loop

+0.5% of Nominal speed

Source of Control Command

Keypad, DI inputs, Bus communication

Source of Reference

Keypad, Analogue inputs, Bus communication

Acieration/Deceleration setup

4 sets of acceleration/deceleration time, range: 0.05-6000.00s;

Basic Functions

Speed open loop, Process close loop, Motor auto tuning, Load compensation, auto DC voltage regulation, DC

brake/AC brake, speed limit, current/torque limit, fly start, KEB etc.

?ﬁgfg&n Multistage speed control by terminals or PLC function, S ramp, Mechanic brake, counter, Process PID, Jog etc.
Protection Short circuit, Ground fault, line phase loss, under voltage, over voltage, over current, overload, over temperature, motor
Functions thermal protection, motor phase loss, control wire broken etc.

DI S(select PNP or NPN mode due to jumper )
Al 2
AO 1 (select voltage output or current output due to jumper)
RL 1, STDP
Con.trol RS485 1 RS485(select terminal resister due to jumper)
Terminals 70y /0t Supply 24V/50mA
10V 10V/10mA
Keypad Pluggable
Connector RJ45
Protection Level 1P20;
Operation Ambient Temperature ool oot 40°C, depate from 40°C
Operation . . L .
Environment Operation Ambient Humidity 5%-85% (No condensing at 95%);
Vibration 1.14g;
Altitude 1000m, derate from 1000m
Motor cable length Shielded Cable: 50m; Un-shielded cable:100m
Others Brake Chopper Built in

1.4 Derating requirement

Derating with temperature: when used as heavy load type, derating is required from temperature higher than 40°C. 2.0%

per degree is demanded. when used as heavy load type, derating is required from temperature higher than 40°C. 3.0% per

degree is demanded.
Derating with altitude: derating is required from altitude higher than 1000m. 1% load per 100m or 0.5°C ambient ambient

temperature is demanded.
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1.5 SSI80 Keypad

SSI80 support pluggable keypad KP0O with LED display.

~ Model: KP0OO
— S/N: HO100001V002A0001518 v C€
RoHS — |

|0 O R A

BED
D

i

1.5.1 SSI80 Keypad:

Item Description

1 Model

2 Sales number(F0100001)+SW version(V002) + Production site(A) + SN(0001) + week-year(518)
3 Bar code

4 QC Pass

5 Certification logo: RoHS CE UL WEEE ed.

Explanation of the type code:

‘ Model:AD-KP00

1-2 SSI Used for SSInverter drives
3-6 KP0O Type of the keypad

1.5.2 Main specification and model of keypad

Model Type KP0O
Display Five LEDs display with 8 segments

) _ _ Remoting distance Sm
Main specification Additional Interface NO
Real Time Clock NO

B

]

I

Appearance

1.6 Other options supported in SSIS0

Options for din-rail mounting, decoupling plate can be afforded for SSI80 pplication. Din-rail mounting option is only for
products below 4KW. Decoupling plates are available only for products below 7.5Kw.
In additional, based on the application demands, external chokes, brake resistor or filters could be necessary. The selection

of these parts is recommended in this manual. You can buy from a third party, or ask for from us.

Jwww.famcocorp.com
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Chapter 2 Operation Instruction for SSI80

2.1 Safety Instruction of SSI80

Definition of Safety:

In the manual, the do’s and don’ts of safety announcements are classified into two categories as below:

i Caution: Not following the safety announcements may lead to damage of the product or equipment

j,; Warning: Not following the safety announcements may lead to death or hurt to the humane body

2.1.1 Before Power On

! Caution
The power supply must be within the specification of produét. -
Please install the product in a safe environment. Please operate the product within the specified ambient temperature and humidity, avoid
direct sunlight to the product. Please prevent the product from dripping water because the protection level of product is IP20. Installing the
product in an unsafe environment may lead to fire, explosion or electric shock.
If the product is installed in a cabinet, please ensure a good air conduct. Cooling fans to take the heat out of the cabinet is demanded especially
when there are some other components that generates heat. The ambient temperature inside the cabinet should be controlled within
specification of all the parts to avoid over temperature protection or fire.
You should NOT RUN/STOP the product by switching on/off the input power to the product, e.g. with a contactor. This operation may lead to
damage of the product. Keypad, IO terminal or bus communication command is recommended to run/stop the product.
Installing contactor or air switch at the output side of the product is not recommended. If you have to do so, please make sure that the output
current of the product is stopped when operating the contactor or switch.
It is prohibited to connect any capacitor or varistor directly at the output side of the product. Doing so may lead to unexpected failure of
damage of the product.
High distortion over the standards in the power supply, including harmonics and unbalance, may lead to failure or damage of the product.
Please avoid connecting to the common-connection-point directly with equipment which generate strong distortion in the grid, e.g. electric
welding machine.
Make sure all the power ports (R/S/T/+/-/BR/U/V/W) are connected correctly, otherwise the product will be damaged when power on or start.
In factory default set up, motor thermal protection is disabled. If this function is demanded, please set the parameter according to the manual.
Isolation tests to the product or internal components could be destructive and damage the product. Please consult us if you need to do so.
Electronic components is sensitive to ESD, do not touch the PCBAs without ESD protection.
The product is designed for high voltage operation, only qualified electrical engineers can be responsible for the installation, commissioning,
tests and maintenance for the product.
Do NOT move the product via the front cover of the product to avoid dropping hazard. Please use the bottom of the product or the specifically

designed construction.

j,; Warning
Make sure the power is off for enough time before connecting?e wires
Please install the product on fire-proof material to avoid any fire hazard.
Do not install the product in the environment with explosive gases, otherwise there will be explosion hazard.
Connect the PE terminal to the safe ground. NEVER use the null line as ground, otherwise it may lead to electric shock.
It is strictly prohibited to disassemble the products and change the parts, components, connections or setup of the products without

permission. Doing so may lead to electric shock, explosion etc.

Please install the product cover correctly before power on.
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2.1.2 With Power on

/i Warning
NEVER plug or remove any part of the product when the product is powered except for the detachable keypad. Doing so may lead to product
damage or humane injury or death.

Keep children and irrelevant person away from the product when it is powered on.

2.1.3 Running

I Caution
Do Not switch in/oft the motor to the product during mnning. Do-ing so may lead to failure or damage of the product.
Motor cable length exceeding the specification will reduce the life time of the products or lead to failure. If multi-motor is connected to the
product, the total motor cable length should be within 50% of the specification. If motor cable length exceeds the limitation, please install

filter at the output of the product.

Pay attention to the speed limitation for the motor bearing and other mechanical device.

;,; Warning
Do NOT touch or detect the circuit with detector of multimeter, oscilloscope or any other equipment.
Do NOT open the front cover of the product during running.
If the Fault-Auto-Restart function is enabled by parameter setup, the motor may rotate again after failure. Please stay away from any moving

part including the motor.

2.1.4 Power Off

i’ Warning

¥

Before touch the power terminals or any part inside the product, please make sure all the connections which can power the product have been
removed, including AC line in, DC inputs.

Even all the connections which can power the product have be removed, there could still be residual voltage inside. Please wait for enough

time according to the specification before touch the power terminals or any internal parts.

2.2 Mechanical and Electrical Installation

2.2.1 Mechanical Installation

2.2.1.1 Installation Environment

The operation ambient temperature should be within -10°C~60°C,

Install the product on fire-proof material;

Installation vibration should be not higher than 1.14g. Make sure the product is fixed properly to the installation surface;
Ensure enough space around the product for heat dissipation;

Avoid direct sunlight, water dripping, condensing and humidity over limit;

Do NOT install the product in environment with corrosive gas, inflammable gas or explosive gas;

Do NOT install the product in environment with oil contamination, dusty air or metal dust.

2.2 Mechanical and Electrical Installation

2.2.1 Installation Environment
The operation ambient temperature should be within -10°G-45°C,
Install the product on fire-proof material;

Installation vibration should be not higher than 1.14g. Make sure the product is fixed properly to the installation surface;

Jwww.famcocorp.com ;
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Ensure enough space around the product for heat dissipation;
Avoid direct sunlight, water dripping, condensing and humidity over limit;

Do NOT install the product in environment with corrosive gas, inflammable gas or explosive gas;

Do NOT install the product in environment with oil contamination, dusty air or metal dust.

2.2.2 Outline and Installation Dimensions

Frame Rated Power (Heavy Load Model) Dimensions (mm)
1x200-240V 3x380-480V W H D W1 H1 d
SDO 0.37-1.5Kw 72 170 138 55 160 4.5
SD1 2.2Kw 0.75-4.0Kw 82 185 163 65 175 4.5
SD2 5.5-7.5Kw TBD

2.2.3 Product Installation

2.1.3.1 Single Mounting and Side-by-Side Mounting

SSI80 support side-by-side mounting as well as single mounting. Enough space around the product should be kept to ensure the heat

dissipation, as stated below:

IMin:1ODmm Min:10mm

=1 =1 =1
i i i

20 1 [N ee 1 [ ee
IMin:1ODmm

Note: If the demanded space cannot be guarantee, please date the product or lower down the ambient temperature

2.2.3.2 Above-Underneath Installation

When install products on top of another, the heat generated by the product underneath could increase the temperature of the product

above. In this case a plate for heat isolating and guiding is necessary as shown in below picture.
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2.2.4 Auxiliary Components Installation
Most possible auxiliary components installed as options for running the product are shown as below:

Power supply

Air switch

electromagnetic / ’5@" :
contactor

AC Reactor

RFI

&
= PE

;-3:‘3 Output
| Chock
Motor

Break resistor
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LRI k)

Name ‘ Connect Point ‘ Functions
Cut the power automatically at high current to protect the product from further damage
and limit the failure impact to other equipment

. . Power on or power off for the product. Please limit the on-off frequency within 2 times
Between the air switch and . .
Contactor input port per minute, otherwise the product may be damaged. Do NOT run/stop the motor by

switching the power with contactor. Doing so may damage the product.

To restrain harmonics to the line in current, or to protect the product in harsh grid with
voltage distortion or unbalance, AC choke can be connected between the power supply
and input port of the product. Please be aware of that AC choke will increase the voltage
drop so that reduce the maximal load capacity.
In order to achieve higher level of EMC performance especially for conducted emission
RFI filter At the input port to the grid, RFI filter should be connected between the power supply and the input port of
the product.
Brake resistor can be used to consume the electric power generated by the motor when
the motor is running at generator mode. For product without integrated brake chopper,

Air Switch First to the power supply

Input Choke At the input port

Resiig?/(]grake P and BR terminal for Brake | external brake chopper should be installed.
Resistor, P and N terminal for | Please be aware of that, NOT use brake resistor to protect the product at high grid
Chopper
Brake Chopper voltage.
Energy feedback unit should be used instead of brake resistor in case that the motor will
run in generator mode for long duration or high power will be generated.
Dv/dt choke can be installed to protect the motor from damage by voltage spike in case
Output choke, long motor cable or traditional motor designed for grid direct connection is used.

At the output port

Sine filter In case of very long motor cable or the motor has specific demands to limit the power

loss of harmonic current, sine filter can be used.

2.2.4.1 Selection Guide for air switch, fuse and contactor

Below is the guide for air switch, fuse and contactor:

Product Type Code Air Switch (A) Fuse (A) Contactor (A)
SSI180-2S0R4 10 10 10
SSI80-2SOR7 25 25 16
SSI80-2S1RS 32 32 25
SSI80-2S2R2 40 40 32
SSI80-4TOR7 10 10 10
SSI80-4T1RS 10 10 10
SSI80-4T2R2 16 16 10
SSI80-4T4R0 25 25 25
SSI80-4T5RS 32 32 25
SSI80-4T7R5 40 40 32

2.2.4.2 Selection Guide for Brake Resistor

The customer can select brake resistor with resistance and power as calculation below. Basically, the bigger system inertia, shorter

deceleration time or more often the motor brakes, the bigger power and smaller resistance of the brake resistor are needed. Please be

aware of the the resistance cannot be smaller than the limitation as stated in below table, otherwise the product may be damaged.

Brake resistance selection:

The calculation of brake resistance: R =UDcB2 + (KBF x PNom)

UDcB --- the threshold DC voltage triggering the resistor brake function. (This value can be set in the parameter via control keypad or

bus communication, normally 385Vdc for 200V product and 710Vdc for 380V product);

PNom --- The rated power of motor;

KBF --- Brake factor, the bigger inertia, shorter deceleration time, the bigger factor value is needed. KBF value is recommended in range

of 0.8~2.0. 1.0 is recommended for general application, 1.5 is recommended for bigger inertia, 2.0 is recommended for steel works

equipment;

Selection of brake resistor power

Instant brake power calculation: PB = UDcB2 + R

In theory, the power size of the brake resistor can be selected ad instant brake power, but a correction factor should be used based on

brake frequency and brake duty to avoid wasting of cost and space. The correction factor is used as: Pr = KBt x PB

KBt = 0.12~ 0.9 is the correction factor. Normal selection is 0.12, the more frequent in acceleration/deceleration, the longer duration for

deceleration, the bigger value of KBt is needed. Normally for escalator etc., a value of 0.9 is recommended, for Centrifugal equipment a

value of 0.6 is recommended. (Please be ware of that the selection of power also depends on the cooling condition.

A recommendation for selection of brake resistor (For applications in which motor work in brake not very frequent and not long duration)
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Line in Voltage (V)

Motor Power (kW)

Brake Resistance (Ohm)

1x200-240 0.37 >200 100
1x200-240 0.75 >100 200
1x200-240 1.5 >50 400
1x200-240 2.2 >35 550
1x200-240 4.0 >35 1500
3x380-440 0.75 >300 200
3x380-440 1.5 >160 400
3x380-440 2.2 >100 600
3x380-440 4 >75 800
3x380-440 5.5 >50 1200
3x380-440 7.5 >35 1500

2.2.4.3 Selection for input/output AC choke

Selection guide for input AC choke:

Line in Voltage (V)

Motor Power (kW)

Choke Current (A)

Choke Inductance (2% voltage drop) (mH)

3 x 200-240 0.37 3.0 2.70
3 x 200-240 0.75 5.0 1.60
3 x 200-240 1.5 7.4 1.10
3 x 200-240 2.2 10.0 0.80
3 x 200-240 4.0 20.0 0.70
3x380-440 0.75 3.0 4.60
3x380-440 1.5 5.0 2.80
3x380-440 2.2 7.0 2.00
3x380-440 4 10.0 1.40
3x380-440 5.5 15.0 0.93
3x380-440 7.5 20.0 0.70

Note: a. AC choke is not recommended as a good solution to control the harmonic current

b. It’s not recommended to add AC choke at input for products already has built-in choke.

Selection guide for output AC choke (<200m motor cable, dv/dt < 500v/uS)

Line in Voltage (V) Motor Power (kW) Choke Current (A) Choke Inductance (2% voltage drop) (mH)
0.37 2.50 3.24
0.75 4.5 1.80
200-240 1.5 7.50 1.08
2.2 9.60 0.84
3x380-440 0.75 2.30 6.08
3x380-440 1.5 3.80 3.68
3x380-440 2.2 5.30 2.64
3x380-440 4 9.00 1.56
3x380-440 5.5 13.0 1.08
3x380-440 7.5 17.0 0.82

2.2.4.4 Selection for Filters

RFT filter at input

With RFI filter as stated in below table or RFI filter with similar performance installed at the input side of the product, the product can

achieve Class A1 EMC performance.

Voltage (V)

Motor Power (kW)

Rated Current for RFI filter (A)

Type of RFI Filter

0.37 5 NFI-0005-SA
0.75 5 NFI-0005-SA
220V 1.5 10 NFI-0010-SA
2.2 10 NFI-0010-SA
4.0 20 NFI-0020-SA
0.75 5 NFI-0005-SA
1.5 5 NFI-0005-SA
2.2 10 NFI-0010-SA
380V 4 10 NFI-0010-SA
5.5 20 NFI-0020-SA
7.5 20 NFI-0020-SA

Brake Power (W)

Note: The RFI filter types are recommended based on products from Shanghai Howcore. Please find more information from website of

Shanghai Howcore http://www.howcore.ir/.

Sine Filter at Output
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Below is the recommendation to select sine filter at output.

Voltage (V) Motor Power (kW) Rated Current (A)
0.37 9 1.60 16.0
0.75 9 1.60 16.0
220V 1.5 9 1.60 16.0
2.2 9 1.60 16.0
4.0 18 1.50 16.0
0.75 10 2.50 10.0
1.5 10 2.50 10.0
22 10 2.50 10.0
380V 4 18 2.50 10.0
5.5 18 1.50 16.0
7.5 18 1.50 16.0
The values (Inductance, Capacitance) are based on sine filter circuit.
9] X
CTTVAAAAY
V Y
TTAAANY M
W |z

Note: the recommended values are suitable for switching frequency not low than factory default set and motor running frequency not high
than 200Hz. If the application conditions are beyond the limit, please update the selection, or consult us.

You can also select sine filter from other third part. Below is the recommendation based on products from Shanghai Howcore.

Motor Power (kW Rated Current (A) e of Sine Filter
5.5 15 OSF-0015-EISA-E4MO0

7.5 20 OSF-0020-EISA-E3MO0

Note: Please contact Shanghai Eagletop more the limitations for switching frequency, motor frequency and more information, or check in

the website of Shanghai Howcore: http://www.howcore.ir/.
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2.3 SSI80 Electrical Instructions

2.3.1 Electrical Diagram

o)l

o

A1

i\ HL U/ .4
Power Supply ZX ZX ZX —[
° o o o HLHL
PE A A o A
N - /Motor
- e B R
J#/SMPS
— SRR + /DC Link
Hot P—
L iy il 3 e BH
BR /Brake
GND
10VDC/10mA
Bt A
/Analogue/Digital Input[‘ ) =»—;| Al 2404 F£0~10V or 0~20mAdi A FA
0-10V/0-20mA 7 Set 0~10V or 0~20mA by parameter \
D—(o—| GND N 44 F2/Relay
TEE Ve LN = ® 250Vac, 3A
P EACF R - Al2 HPF 2 H0E F0~10V or 0~20mARI A FC ac,
/Analogue/Digital Input F | _Set0~10V or 0~20mA by parameter S
0-10V/0-20mA s e GND
L Rt/ HLi
24v ‘ Voltagem(ljutput ‘ Currem"g)utput
24VDC/200mA [
Jumper, AO & e o B
B2k J1 [ * IAnalogue output
24V GND njn 0-10V/0-20mA
Jumper/
NPN PNP k)2
ST
/Terminal Resistance RS+
oy AVref
e d TN - © 1209] AT | RS485
—PL > 707 | Max38400bit/s
BRI %
LDl &RV T > Jumper/ -
LSS X TN 1 BkLkJ3
| DI DI1 z >
RN — -
o~ loe T > RJ45 D L ==~ Extend Keypad
BB - /j” Interface
Dl DI3 >
GND
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2.3.2 SSI80 Terminals

2.3.2.1 SSI80 Main circuit terminals:

0.37-1.5KW 220V

A "L’n'rl 'u‘

@%ﬂw ‘DDD | oom|

i == 2
&r‘% =

G[E}f“% LD e i
s millf:

] [ =1

L = =__ I

2.2KW 220V/0.75-4KW 380V

Description for power terminals:

Terminals Function
0.37-1.5KW 220V 2.2KW 220V/0.75-4KW 380V
L. N R/L. SN\ T Terminals for power inputs from grid
U. V. W U. V. W Terminals for Power output to motor
+. - +. - Terminals for DC link supply or Load sharing
+. BR +. BR Terminals for Brake resistor
Ed Ed For ground connection

2.3.2.2 Recommended Specifications for Power Circuits installation

Product Type Input VYire Output YVire Power Terminal Power Terminal Grounding Grounding Torque
i (mm~) (mm-~) Screw Torque (N'm) Screw (N'm)
SSI80-2S0R4 1 1 M3 0.5-0.7 M4 1.0-1.2
SSI80-2SO0R7 1.5 1 M3 0.5-0.7 M4 1.0-1.2
SSI80-2S1RS 1.5 1 M3 0.5-0.7 M4 1.0-1.2
SSI80-2S2R2 2.5 1.5 M3 0.5-0.7 M4 1.0-1.2
SSI80-2S4R0 2.5 1.5 M3 0.5-0.7 M4 1.0-1.2
SSI80-4TOR7 1 1 M3 0.5-0.7 M4 1.0-1.2
SSI80-4T1RS 1 1 M3 0.5-0.7 M4 1.0-1.2
SSI80-4T2R2 1 1 M3 0.5-0.7 M4 1.0-1.2
SSI180-4T4R0 1.5 1.5 M3 0.5-0.7 M4 1.0-1.2
SSI80-4T5RS 1.5 1.5 M3 0.5-0.7 M4 1.0-1.2
SSI80-4T7RS 2.5 1.5 M3 0.5-0.7 M4 1.0-1.2

Note: The recommended Specifications are based on 25 Jambient and heavy load type conditions when use VV type single conductor

wire. Please reference to the IEC standards for other conditions.
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2.3.2.3 SSI80 Control Terminals
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Specifications of SSI80 Control terminals:

Name Function Specification

Input type:

FWD,REV, Digital Input NPN and PNP

DI1,DI2,DI3 Input Voltage: 0~30V;
Input Impedance: 3.6kQ;

RS+, RS- RS485 Communication | ~wx Bit Rate: 38400bivs:
Configurable termination resistor (default: open)
Resistive Load: 250VAC 3A/30VDC 3A;

FA-FB-FC Relay output Inductive Load: 250VAC 0.2A/24VDC 0.1A
(cos@=0.4);
Configurable as analogue voltage inputs, analogue current inputs as well as
digital inputs.
1. As Analogue Voltage Inputs:

All, AI2 Analogue and Digital input Input Impedance: 10k€;

Input Voltage Range: 0~10V;

2. As Analogue Current Inputs:

Input Impedance: <500Q;

Input Current Range: 0~20mA;

Configurable as analogue voltage output or current output
Output Range: 0~10V or 0~20mA;

AO1 Analogue output Load Capacity:

As Voltage Output: Impedance > 500Q;

As Current Output: Impedance < 500€;

VDD 24V signal power supply Max 50mA
+10V 10V signal power supply Max 10mA
GND Signal Ground
1 Select VO as 0~10 Voltage output or 0~20mA current output;
Default as voltage mode (Left side)
Jumper 1 Select digital input mode as PNP or NPN mode:
Default as NPN mode (Left side))
3 Select terminal resister Enable or disable:

Default as disable (Left side)

2.3.2.4 Guidance for Connecting Wires

Except for the relay outputs, Spring-Clip terminals are used for all the control signals.

Tope type terminal is recommended for the control wires with specification as below:

A
e —-—
B
Rl -—
l L - l
z o
| A\ !
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A B D(max) w
14 8 3.5 1.4

Units: mm

Wire diameter specification:

Minimal Diameter Maximal Diameter
Single Conductor 0.52mm? 0.82 mm?
Multi-folded Wire 0.52mm? 0.82 mm?
Connector Lug 0.52mm? 0.52mm?

Push the wire tube into the terminal directly and the wire will be clamped automatically by the terminal spring;

To remove the wire, use a slot type screwdriver to push down the lock on the terminal then the wire will be released. The specification for
the head of the screwdriver: Thickness 0.4mm, width 2.5mm,;

Ideal length for the wire stripping is 9mm.

Screw fasten terminals are used for relay output:

Please select the right screwdriver to fasten the terminals. If a slot type screwdriver is used, below specification is recommended: head
width 3.5mm, head thickness 0.6mm,;

Ideal length fir wire stripping is 6~7mm;

Diameter specification for wires:0.4~1.0mm? , Torque specification for fastening the terminal: 0.4 N-m;
2.3.3 Instructions for control terminals

2.3.3.1 Electrical connection for Digital Inputs
For NPN inputs, below connection is recommended:

HFERANPNERES R

Wiring for NPN DI
R
Power Supplyd, —— VDD 24V
&5 I
Signal FWD
[ NPN I
Vref
—QGND
o
. PE oo
Pz 1= ™ wmnmn
Controller Circuit Inside Inverter
For PNP inputs, below connection is recommended:
R T
Vil o FF Tyme

RUN

Vref

o
W _I—__I_ FE
= i

Controlier Circult Irside Inverer

2.3.4 EMC Guidance for Electrical Wiring
2.3.4.1 EMC Standards

SSI80 follow the IEC standards: IEC/EN61800-3 (Adjustable speed electrical power drive systems part 3:EMC requirements and
specific test methods).

IEC/EN61800-3 defines the EMC demands from two aspects: EMC interference and EMC immunity. EMC interference includes
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radiated emission, conducted emission and low frequency current emission. EMC immunity includes radiated immunity, conducted
immunity, surge, burst, ESD and immunity to low frequency disturbance from the grid power supply (voltage dips, notch, sag and
fluctuation, unbalance, distortion and frequency variation). AD80 follow all the demands except for:
External AC choke is needed to achieve IEC 61000-3-2/IEC 61000-3-12 for drives below 30kW (refer to 2.2.2.3)
External RFI filter is needed to achieve class C1 or C2 (IEC 61800-3) level conducted emission performance (refer to 2.2.2.4). If
no external RFI filter is installed, AD8O0 is not intended to be used on a low-voltage public network which supplies domestic

premises directly.

2.3.4.2 Guidance for EMC Noise Handling

While used on a common supply with other equipment, even though an RFI filter is built in AD80 already too limited the conducted emission,
depending on the sensitivity of equipment and the background of the environment, there is still certain possibility to disturb other equipment to
malfunction. Below measures are recommended to avoid the EMC issue:

Install an RFI filter before the product

Install a power filter before the equipment sensitive to EMC noise

Isolate the power supply for the product from the equipment sensitive to EMC noise, normally with isolation transformer.

Use shielded wire for control signals and shielded cable for motor, ground the shielding properly

Avoid wiring the control signals in parallel with power circuits, especially, avoid tiring the control wires together with the power cables. If a cross
between control wire and power cable cannot be avoided, please cross the wires perpendicularly.

If no reliable grounding point or no shielded motor cable available, please use an additional wire to connect the motor shell to the PE terminal and
layout this wire together with the 3 motor phases as close and tight as possible.

Installing ferrite cores at the input or the output of the product as common choke helps a lot to solve the EMC issue in most cases.

2.3.4.3 Leakage Current Handling

As stated in 2.2.3.4, there are different reasons for leakage current. The leakage current issue should be handled properly to avoid
any mis operation of the residual-current circuit breaker or interference to other equipment. Below are the recommendations:
Lower the switching frequency and use as short as possible motor cable to limit the high frequency leakage current;

Install AC choke or sine filter at the output of the product;

Take measures to limit the unbalance of the power supply.

2.3.4.4 Handling the Induced Voltage

In case there is no grounding point, there could be induced voltage on the motor shell or other metals connected to the motor shell.
Connecting the motor shell to the PE terminal of the product helps to limit the induced voltage. But please be aware that, the only

safe way is to ground the motor and product properly.

2.3.4.5 Grounding

Please ground the system as blow:

The Other
Product Equipment

PE_| PE_ |

Use thick wire for ground to reduce the grounding impedance;

Use as short as possible grounding wire;

Grounding the product to the ground point as close as possible;

Use four-wire motor cable, and connect the motor shell to the PE terminal of the product with one of the four wires, and grounding this wire to
the dedicated grounding point;

Put the grounding wires far away from the input/outputs of the equipment which are sensitive to EMC Nosie.
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Chapter 3 Parameters

3.1 List of parameters

Parameter
Number

Factory

Unit Default

Parameter Name

Value Range

Parameter Group 0: General Control Mode and Commands
P0-01 Control Mode 0: Speed Mode Speed Sensor less 0
% . 0: V/F;
P0-02 Motor Control Principle 1+ Vector Control 1 1
0: Invalid; 1: Pump Control;
P0-03 Macro-program 2: Simple PLC 0
% .. 0: CT;
P0-04 Torque Characteristics 1: VT 0
0: Clockwise
*P0-05 Motor Speed Direction 1: Anticlockwise 2
2: Bidirectional
0: main set source
1: Multi preset value with priority
2: Calculation of main set source and additional set
source.
3: Switchover between main set source and
additional set source.
P0-10 Speed Set Source Selection 4: Switchover between main set source and the 2
calculation of main set source and additional set
source
5: Switchover between additional set source and the
calculation of main set source and additional set
source
Selecting 4 or 5 works similar as selecting 3.
0: No function;
1: Terminal AIl
2: Terminal AI2
5: Pulse input, use pulse input as set source
PO-11 Main Set Source 10: Multi preset value 0 + Up/Down 1
11: Multi preset values
20: Communication
21: Process PID
30: Keypad
PO-12 Additional Set Source Same as P0O-11 20
0: Main Set Source + Additional Set Source
1: Main Set Source - Additional Set Source
PO-14 Set Value Calculation from | 2: Maximal Value of Main and Additional Set 0
) Main and Additional Source Source
3: Minimal Value of Main and Additional Set
Source
PO-15 Speed Set Range 0: 0~P0-16; 1: -P0-16~P0-16 0
PO-16 Base Value for Speed Set 0.0~400.0 50.0
0: Terminal or Bus Communication
PO-17 Control Site 1: Terminal 0
2: Bus Communication
P0-18 Selection of Communication | 0: Null |
Control Source 1: Local RS485
P0-30 Multi Preset Value0 -100.00~100.00 % 0.00
P0O-31 Multi Preset Valuel -100.00~100.00 % 0.00
P0-32 Multi Preset Value2 -100.00~100.00 % 0.00
P0-33 Multi Preset Value3 -100.00~100.00 % 0.00
P0-34 Multi Preset Value4 -100.00~100.00 % 0.00
P0-35 Multi Preset Value5 -100.00~100.00 % 0.00
P0-36 Multi Preset Value6 -100.00~100.00 % 0.00
P0-37 Multi Preset Value7 -100.00~100.00 % 0.00
P0-38 Multi Preset Value8 -100.00~100.00 % 0.00
P0-39 Multi Preset Value9 -100.00~100.00 % 0.00
P0-40 Multi Preset Valuel0 -100.00~100.00 % 0.00
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Parameter
Number

Parameter Name

Value Range

Factory
Default

P0-41 Multi Preset Valuell -100.00~100.00 % 0.00
P0-42 Multi Preset Valuel2 -100.00~100.00 % 0.00
P0-43 Multi Preset Valuel3 -100.00~100.00 % 0.00
P0-44 Multi Preset Valuel4 -100.00~100.00 % 0.00
P0-45 Multi Preset Valuel5 -100.00~100.00 % 0.00
P0-46 UP/DOWN Step Value 0.01~50.00 0.10
0: Not Save
P0-47 Save Up/Down Set Value 1: Save when Stop 0
2: Save when Power Down
P0-48 Jog Speed 0.0~400.0HZ Hz 5.0
P0-49 Ramp Time Resolution 0: 0.1s; 1: 0.01s 1
P0-50 Ramp 1 Type 0: Linear; 1: Sramp 0
P0-51 Ramp 1 Ramp Up Time 0.05~655.35 s *
P0-52 Ramp 1 Ramp Down Time 0.05~655.35 s *
P0-53 Ramp 2 Type 0: Linear; 1: Sramp 0
P0-54 Ramp 2 Ramp Up Time 0.05~655.35 s *
P0O-55 Ramp 2 Ramp Down Time 0.05~655.35 S *
P0-56 Ramp 3 Type 0: Linear; 1: Sramp 0
P0-57 Ramp 3 Ramp Up Time 0.05~655.35 s *
P0-58 Ramp 3 Ramp Down Time 0.05~655.35 S *
P0-59 Ramp 4 Type 0: Linear; 1: Sramp 0
P0-60 Ramp 4 Ramp Up Time 0.05~655.35 s *
P0-61 Ramp 4 Ramp Down Time 0.05~655.35 s *
P0-62 Jog Ramp Time 0.05~655.35 s *
P0-63 S Ramp Up Initiate Period 0.05~655.35 s *
P0-64 S Ramp Up Termination Period | 0.05~655.35 S *
P0-65 S Ramp Down Initiate Period 0.05~655.35 s *
PO-66 S Ramp Down Termination 0.05~655.35 s %
Period
P0-80 Local Address 1~127 1
0: 2400
1: 4800
2: 9600
P0-81 Baud Rate 3. 19200 2
4: 38400
5~9: Reserved
0: Even parity (1 stop bit)
PO-82 Communicatio_n Data Format 1: Odd parity (1 stop bit) 0
(Parity/Stop Bits) 2: No parity (1 stop bit)
3: No parity (2 stop bit)
P0-83 Min. Communication Response 0.000~0.500 s 0.002
Delay
PO-84 Max. Communication Response 0.010~10.000 s 5.000
Delay
0: Normal Reponses
P0-85 Message Response 1: Only Response Exceptional Message 0
2: Not Response
Parameter . (Set . by 0: Not Save Parameter at Power Down
P0-86 Communication) Saving at 0
Power Down 1: Save Parameter at Power Down
P0-88 Communication Timeout Time 0.01~650.00 s 1.00
0: No Function
2: Stop Motor
PO-89 Communication' Timeout | 3: Jogging 0
Response Function 4: Run with Max Frequency P5-03
5: Alarm Fault and Trip to stop
6: Warning
P0-90 Reset Communication Timeout | 0: No Action; 1: Reset the Timeout 0
Parameter Group 1: Basics for Inverter and Motor Control
P1-00 Switching Frequency 2~16: 2~16 kHz *
*P1-01 Grid Type 2~122
*P1-02 Motor Type 0: Induction Motor
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Parameter . ) Factory
Number Parameter Name Value Range Default

*P1-03 Rated Motor Power 0.12~450 kW *

*P1-04 Rated Motor Voltage 50~1000 \Y *

*P1-05 Rated Motor Frequency 20~400 Hz *

*P1-06 Rated Motor Current 0.1~1200 A *

*P1-07 Rated Motor Speed 100~24000 rpm *

*P1-08 Rated Motor Torque 0.1~6553.5 N-m *
A ) » M 0: No Function;

*P1-13 utotuning or otor | 4, Simple Static Motor Auto Tuning 0
Parameters . >

2: Complete Static Motor Auto Tuning

*P1-14 Stator Resistance (Rs) Depends on motor model Q *

*P1-15 Rotor Resistance (Rr) Depends on motor model Q *

*P1-16 Stator Leakage Reactance (X1) | Depends on motor model Q *

*P1-17 Main Reactance (Xh) Depends on motor model Q *

*P1-24 Number of Motor Poles 2~100 P 4

*P1-26 Motor Cable Length 0~150 m 10

P1-32 Load Compensation Gain for 0-199 o 100
Low Speed

P133 L(?ad Compensation Gain for 0~199 % 100
High Speed

P1-34 Motor Magnet Current at 0 0~300 o 100
Speed

P1.35 Cut in Speed for Normal 0.0~10.0 Hy 0.0
Magnet Current

P1-37 Slip Compensation Gain -400~399 % *

P1-38 Slip  Compensation  Time 0.05~5.00 s "
Constant

P1-39 Resonance Damping Gain 0~3000 % *

P1-40 Time .Cons'tant for Resonance 0.005~0.050 s 0.005
Damping Filter

P1-53/P1-55/P1 . "

-57/P1-59/P1-61 Voltage for V/F curve points 0.0~999.9 A%

P1-54/P1-56/P1 . "

_58/P1-60/P1-62 Frequency for V/F curve Points | 0.0~590.0 Hz

*P1-64 IM Start Method 0: Direct Start; 1: Fly start 0

P1-67 Min Valid Speed Set 0.00~50.00 Hz 0.00

P1-68 Bypass Range for IM Low | 4 5 g Hz 0.0
Speed

P1-70 Delay Time at Start 0.0~10.0 s 0.0

P1-71 Delay Function at Start 0: Free Coast; 1: DC Hold 0

P1-72 DC Hold Current 0~150 % 50

P1-80 Function at Stop 0: Free Coast; 1: DC hold 0

P1-81 (S:tl(l)tp in Speed for Function at 0.0~400.0 Hz 0.0

P1-82 DC Brake Current (IM) 0~150 % 50

P1-83 DC Brake Time (IM) 0.0~60.0 S 2

P1-84 DC Brake Cut in Speed (IM) 0.0~400.0 Hz 0.0

P1.85 Elemagnetlzmg Rate at DC Cut 0~100 o 100

P1-91 Brake Function 0: No Function; 1: Resistor Brake; 2: AC Brake 0

P1-92 Max AC Brake Current 0~150 % 100

P1-93 AC Brake Gain 1.0~2.0 1.4

P1-94 Threshold Voltage for Brake Grid Dependent v %
Function

P1-95 Resistor Brake Resistance 5~65535 Q *

Parameter Group 2: Digital Terminal Functions

P2-00 DI Pos1t1ve-Negat1ve Logic 0~65535 0
Selection

P2-01 DO/Relay ‘ Positive-Negative 0~65535 0
Logic Selection

P2-04 DI Filter time 2~16 ms 4

P2-05 FWD Input Function Selection | (. No Function: 10

P2-06 REV Input Function Selection 1: Reset ’ 12
DI  Function Selection - | . . .

P2-07 Terminal D1 2: Coast to Stop (Negative Loglc). ‘ 22

P2-08 DI Function  Selection - | 3¢ Coastto Stop and Reset (Negative Logic) 23
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Terminal D2

4:

P2-09

DI  Function
Terminal D3

Selection -

10:
11:
12:
13:
14:
15:
16:
17:
20:
21:
22:
23:
24
25:
26:
27:
30:
31:
32:
34
35:
37:
40:
41:
42:
50:
51:

Stop (Negative Logic)
Run
Forward/Reverse Selection
Run in Reverse Direction
Latched run forward
Latched run reverse
Forward Jog
Reverse Jog
Latched stop
Forbid Forward
Forbid Reverse
Preset Value Command Bit 1
Preset Value Command Bit 2
Preset Value Command Bit 3
Preset Value Command Bit 4
Ramp Time Selection Bit 1
Ramp Time Selection Bit 2
Speed UP
Speed DOWN
Counter A
Reset Counter A
Counter B
Rest Counter B
Pulse Input
Switch Set Source
Switch Speed Mode/Torque Mode
External Fault Input
Freeze PID output

24

P2-21

Input

Action for DI as External Fault

: NoAction; 2: Stop and Warning

: Jog and Warning

: Run to Max Speed P5-03 and Warning
: Alarm Fault and Trip to stop

: Warning

P2-28

Relay Output
Selection - RL1

Function

23

26

0
3
4
5
6
0: No operation;
1
2
3
4
5

: Drive ready,

: Remote control ready

: Drive ready/stop

: Drive running, the drive is running;

: Drive running/No warning, the drive is running
and no warning is present;
6: Run in current range
7: Run on reference
8: Reverse
10:
11:
12:
13:
14:
15:
20:
21:
22:

Alarm

Alarm or warning
Thermal warning
Ready

Remote ready

Bus OK

Out of current range
Below current low
Above current high

: Out of frequency range
24:
25:

Below frequency low,
Above frequency high

: Out of feedback range
27:
28:
29:
30:
31:
40:
41:
42:
43:
44:

Below feedback low
Above feedback high
Out of reference range
Below reference low
Above reference high
Drive in Local mode;
Drive in Remote mode;
Mech. brake control,
External alarm
Unbalance warning

10
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Parameter

Parameter Name

Value Range

Factory

Number Default
P2-29 Relay on Delay Time - RL1 0.00~600.00 s 0.00
P2-30 Relay off Delay Time - RL1 0.00~600.00 s 0.00

0: Save None;
Save DI Counter Value at Power | 1: Save Counter A
P2-46 0
down 2: Save Counter B;
3: Save Both Counter A and B
Parameter Group 3: Analogue Terminal Functions
. . 0: Analogue Voltage
P3-00 Signal Type - Terminal AI1 1: Analogue Current 0
P3-01 Terminal All Filter Time 0.00~10.00 s 0.01
P3-02 iirlo Voltage Dead Band - Terminal 0.00~20.00 V/mA 0.00
P3-03 Min Input Voltage - Terminal Al 0.00~P3-04 \ 0.00
P3-04 Max Input Voltage - Terminal AIl P3-03~10.00 \Y 10.00
P3-05 Min Input Current - Terminal Al1 0.00~ P3-06 mA 0.00
P3-06 Max Input Current - Terminal All P3-05~20.00 mA 20.00
Set Value/Feedback Value Versus N
P3-07 Min Input -Terminal ATl -200.00~200.00 % 0.00
Set Value/Feedback Value Versus o
P3-08 Max Input -Terminal All -200.00~200.00 % 100.00
P3-09 Signal Type - Terminal AI2 0: Analogue Voltage; 1: Analogue Current 1
P3-10 Terminal AI2 Filter Time 0.00~10.00 s 0.01
P3-11 i&;go Voltage Dead Band - Terminal 0.00~20.00 V/mA 0.00
P3-12 Min Input Voltage - Terminal AI2 0.00~P3-13 \Y% 0.00
P3-13 Max Input Voltage - Terminal AI2 P3-12~10.00 \Y 10.00
P3-14 Min Input Current - Terminal AI2 P3-15~19.99 mA 0.00
P3-15 Max Input Current - Terminal AI2 P3-14~20.00 mA 20.00
Set Value/Feedback Value Versus N
P3-16 Min Input -Terminal AI2 -200.00~200.00 % 0.00
Set Value/Feedback Value Versus N
P3-17 Max Input -Terminal AI2 -200.00~200.00 % 100.00
P3-48 Analogue Live Zero Timeout Time 1~99 s 10
0: No Action
2: Stop and Warning
P3-49 Live Zero Timeout Function 3: Jog and Warning 0
4: Run at Max Speed P5-03 and Warning
5: Alarm Fault and Trip to stop
0: 0~20mA
P3-50 Signal Type - Terminal AO1 1: 4~20mA 3
3: 0~10V
0: No function
1: Output frequency
2: Output current
3: Output Power
4: Motor Speed
5: Output voltage
. . 10: Set Value
P3-51 Output Function Selection- AO1 11: Feedback 0
13: Set Value from Bus
14: Pulse input 1 input frequency
15: Terminal All input value
16: Terminal AI2 input value
20: DC link voltage
30: Output Torque
P3-52 Value Versus Min Output - AO1 0.00~200.00 % 0.00
P3-53 Value Versus Max Output - AO1 0.00~200.00 % 100.00
P3-54 Min Output Voltage/Current - AO1 0.00~P3-55 ?40(? 0
P3-55 Max Output Voltage/Current - AO1 | P3-54~10.00/20.00 /12060(;)0
P3-68 Min Set Value from Keypad -200.00~200.00 % 0.00
P3-69 Max Set Value from Keypad -200.00~200.00 % 100.00
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Parameter
Number

Parameter Name

Value Range

Factory
Default

Parameter Group 4: Process PID and Other Controllers
0: No Function
1: Terminal Al
P4-00 Process PID Feedback Source 2: Terminal AI2 0
5: Pulse Input 1
20: Bus Communication
0: No Function
1: Terminal All
2: Terminal AI2
5: Pulse Input 11
P4-01 Process PID Set Source 10: Preset Value 0 + UP/DOWN 0
11: Multi Preset Value
20: Bus Communication
30: Keypad
Fiducial Value for Process PID
P4-02 Set/Feedback 0.0~3000.0 50.0
P4-04 Process PID Control Logic: | 0: Positive 0
Positive/Negative 1: Negative
R 0: Disable
P4-05 Process PID Anti Windup 1. Enable 1
Cut-in Frequency for Process
P4-06 PID Speed Mode 0.0~200.0 Hz 0.0
P4-07 Il’roportlonal Gain - Process PID 0.0~10.00 001
P4-08 Integral Time - Process PID 1 0.01~655.35 s 655.35
P4-09 PDIl]gfelrentlatmg Time - Process 0.00~10.00 s 0.00
P4-13 Process PID Differential Limit 1.0~50.0 5.0
P4-14 Error Tolerance Limit to Enable 0.0~200.0 o 01
Process PID
Pa-15 Process PID Out/In Mode to 0-2 0
Error Tolerance
P4-18 Process PID Output Low Limit | -100.00~100.00 % 0.00
P4-19 Process PID Output High Limit | -100.00~100.00 % 100.00
P4-22 Process PID - Integral - Output | 144 09100.00 % 0.00
Low Limit
P4-23 Process PID Integral -Output |9 99~100.00 % 100.00
High Limit
Proportional Gain - Current o
P4-52 Limit Controller 0~500 & 100
P4-53 Integration ime - Current | 5 550 5 69 s 0.020
Limit Controller
P4-54 Filter Time - Current Limit .0~100.0 ms "
Control
Parameter Group 5: Limitation, Protection and Failure Detection
*P5-02 Motor Low Speed Limit 0.0~590.0 Hz 0.0
*P5-03 Motor High Speed Limit 0.0~590.0 Hz 65.0
P5-07 Max Current Limit 0~300 % *
*P5-08 Max Output Frequency Limit 0.0~590.0 Hz 65.0
P5-09 Threshold for Low Current 0.00~P9-16 A 0.0
Warning
P5-10 Threshold for High Current 0.00~P9-16 A %
Warning
P5-11 Threshold for Low Speed 0.0~590.0 Hz 0.0
Warning
P5-12 Threshold for - High = Speed | o 1 599 ¢ Hz 65.0
Warning
P5-13 Threshold for Low Set Value | 5 69.200.00 % 0.00
Warning
P5-14 &Tﬁi‘gd for High Set Value | 54 00~200.00 % 100.00
P5-15 Threshold for Low Feedback |4 09-200.00 % 0.00
Warning

Jwww.famcocorp.com
L5) Tel:oFl-F Aeooo 9 (225 Uagiazo 0312) (5 Sl 0)S)ju Pl iogliS « oylgs
E-mail: info@famcocorp.com - )
) Fax:eFl - FE9FESEP W SUy gyl bl oS UL (5959)

@famco_group



Parameter
Number

Parameter Name

Threshold for High Feedback

Value Range

Factory
Default

P5-16 . -200.00~200.00 % 100.00
Warning
p5.17 Enable Motor Phase Loss | 0: Disable |
Protection 1: Enable
P5-18 Enable Current Limit/Torque | 0: Disable 1
Limit Warning 1: Enable
0: No Function
M - | p ) 1: ETR Warning
P5-26 P nermal FOWeetion | 5. BTR Alarm Fault 0
3: ETR Warning for Self-cooled Motor
4: ETR Alarm Fault for Self-cooled Motor
P5.27 Motor Overload Protection 0.1~60.0 min 20
Time
P58 Thresh(_)ld for Motor Overload 100~160 % 150
Protection
0: No Action
1: Only Waring
P5-29 Function at Mains Phase Loss 2: Trip to stop and Alarm Fault (Heavy Load) 3
3: Trip to stop and Alarm Fault (Mid Load)
4: Trip to stop and Alarm Fault (Light Load)
0: Not Lock, Alarm/Fault Resettable without
. Re-Power On
P5- Al Fault Lock Handl 1
5-30 arm/Fault Lock Handling 1: Lock, Alarm/Fault Lock Resettable only after
Re-Power On
P531 D.ela.y Time to Alarm Current 0~60 s 60
Limit Fault
0: Trip to stop and Alarm Fault directly
P5-33 Action at Warning 1: Warning and Re-catch Motor after Failure 1
Disappear
Method fo Re-catch Motor at 0: Speed Track (IM/PM) and Angle Track (Fly
P5-34 Warnin start) 0
J 1: Direct Re-catch
Parameter Group 6: Keypad Operation and Display
P6-03 Customer Defined Value for 0 0.0~6553 5 00
Speed
P6-04 Customer Defined Value for 0.0~6553.5 100.0
Max Speed
P6-05 Keypad Display Option 0~8191 0
. 0: Remote Mode
P6-31 Local/Remote Mode Selection 1: Local Mode 0
P6-34 Lock Keypad for Parameter | 0: Disabled 0
Edit 1: Enabled and Lock
Parameter Group 7: Auxiliary and Special Functions
. . . 0: No Function
P7-00 Special Operation Function 9: Reset Parameters to Factory Defaults 0
0: Resume with Set Value as Set before Re-power
P7-01 Function at Re-Power (for | 1: Not Run, but Keep Set Value as Set before 1
Local Mode Only) Re-power
2: Not Run and Clear Set Value
*P7-10 Min Switch Frequency 2~16: 2~16 kHz kHz 2
*P7-11 Over Modulation Coefficient 90.0~105.5 % 100.0
£P7-12 DC-Link Voltage PWM | 0: Compensate Average DC voltage 0
Compensation Function 2: Compensate DC Ripple Voltage
DC-link Voltage PWM .
: D 1
P7-13 Compensation Disable at VF 0: Disable 1
1: Enable
control
Dead Time Compensation 0
P7-14 Adjustment Coefficient 0~200 & 100
P7-17 Max Speeq for Dead Time 20~590 Hz %
Compensation
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Parameter
Number

Parameter Name

Value Range

Factory
Default

0: No Function
1: Passive Ramp Down
2: Passive Ramp Down, Trip
P7-26 Function at Mains Voltage Sag 3: Coast and Fly start 0
4: KEB Control
5: KEB Control, Trip
6: Trip to stop and Alarm
P7-27 Threshold Triggfering Mains 100~220/380 v %
Voltage Sag Function
P7-28 KEB Control Gain 0~500 % 100
0: Reset by Command
P7-36 Method to Reset Alarm Fault 1~10: Auto Reset for 1~10 Times 0
11: Auto Reset for Unlimited Times
P7-37 Alarm Auto Reset Waiting Time | 0~600 s 10
*P7-38 VT Function Level 40~90 % 90
P7-46 Threshold Voltage  for - OVC Grid Voltage Dependent \% *
Function
0: Disable
P7-47 OVC Function 1: Enable with Mode 1 *
2: Enable with Mode 2
P7-48 OVC Integral Time 0.01~0.10 s *
P7-49 OVC Proportional Gain 0~200 % *
P7-50 Bypass Speed Start 1 0.0~590.0 Hz 0.0
P7-51 Bypass Speed End 1 0.0~590.0 Hz 0.0
P7-52 Bypass Speed Start 2 0.0~590.0 Hz 0.0
P7-53 Bypass Speed End 2 0.0~590.0 Hz 0.0
P7-54 Bypass Speed Start 3 0.0~590.0 Hz 0.0
P7-55 Bypass Speed End 3 0.0~590.0 Hz 0.0
Parameter Group 8: Basic and Running Information
P8§-00 PU SW Version
P8-30 Total Days with Power On 0~9999 d
P8-31 Total Running Hours 0~60000 h
P§-32 Total Energy Consumed (kWh) | 0~65535 kWh
P8-33 Number of Power Ups 0~65535
P8-34 Number of Over-Temperatures 0~65535
P8-35 Number of Over-Voltages 0~65535
P8-36 Reset  Consumed  Energy | 0: Not Reset 0
Counter 1: Reset
P8-37 Reset Running Hours Counter 0: Not Reset 0
1: Reset
P8-40~P8-49 Alarm Log
P8-50~P8-59 Warnings Log
Parameter Group 9: Real Time Running Status Monitoring
P9-00 Control Word 0~65535
P9-01 Status Word 0~65535
P9-02 Set Value -4999.0~4999.0
P9-04 Motor Speed 0~24000 rpm
P9-05 Output Power 0.000~655.35 kW
P9-06 Output Voltage 0.0~6553.5 \Y
P9-07 Output Frequency 0.0~590.0 Hz
P9-08 Output Current 0.00~655.35 A
P9-09 Output Torque -200.0~200.0 %
P9-10 Motor Thermal Load Status 0~100 %
P9-11 DC Link Voltage 0~65535 \Y
P9-13 Heatsink or IGBT Temperature | -128~127 0
P9-14 Inverter Thermal Load Status 0~255 %
P9-15 Nominal Inverter Current 0.0~6553.5 A
P9-16 Max Inverter Current 0.0~6553.5 A
P9-17 Power Board Temperature -128~127 0
P9-18 Rectifier Temperature -128~127 0
P9-19 PID Set Value -200.0~200.0 %
P9-20 PID Feedback Value -200.0~200.0
P9-21 PID Output -200.0~200.0 %
P9-22 Digital Input 0~65535
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Parameter Factory

Number Parameter Name Value Range Default

0: 0~10V

P9-23 AIl Analogue Input Type 1. 0~20mA

P9-24 AIl Input Value 0.00-20.00 V/mA
0: 0~10V

P9-25 Al2 Analogue Input Type 1: 0-20mA

P9-26 AIl2 Input Value 0.00-20.00 V/mA

P9-39 Relay Output Status 0~65535

P9-40 AO1 Output 0.00-20.00 V/mA

P9-45 Counter A Value 0~65535

P9-46 Counter B Value 0~65535

P9-47 Set  Value —from  Bus | 35768 33767

Communication
P9-48 Variable Defined by Customer 0~6553.5

Parameter Group 19: Simple PLC function

0 : once running then keep running
P19-00 1 © once running then stop 0

SPLC control mode : cycle running

2
0 - No function

P19-01 1 : save at Stop 0
SPLC store selection 2 : save at Power down
0: invalid

P19-02 SPLC reset times reset 1: Reset times are reset 0
P19-10 SPLC multi-speed0 -100.00%~100.00% % 0
P19-11 SPLC multi-speedl -100.00%~100.00% % 0
P19-12 SPLC multi-speed2 -100.00%~100.00% % 0
P19-13 SPLC multi-speed3 -100.00%~100.00% % 0
P19-14 SPLC multi-speed4 -100.00%~100.00% % 0
P19-15 SPLC multi-speed5 -100.00%~100.00% % 0
P19-16 SPLC multi-speed6 -100.00%~100.00% % 0
P19-17 SPLC multi-speed? -100.00%~100.00% % 0
P19-18 SPLC multi-speed8 -100.00%~100.00% % 0
P19-19 SPLC multi-speed9 -100.00%~100.00% % 0
P19-20 SPLC multi-speed10 -100.00%~100.00% % 0
P19-21 SPLC multi-speed11 -100.00%~100.00% % 0
P19-22 SPLC multi-speed12 -100.00%~100.00% % 0
P19-23 SPLC multi-speed13 -100.00%~100.00% % 0
P19-24 SPLC multi-speed14 -100.00%~100.00% % 0
P19-25 SPLC multi-speed15 -100.00%~100.00% % 0
P19-26 SPLC step0 ramp time 0.0~6000.0 S 0
P19-27 SPLC stepl ramp time 0.0~6000.0 S 0
P19-28 SPLC step2 ramp time 0.0~6000.0 S 0
P19-29 SPLC step3 ramp time 0.0~6000.0 S 0
P19-30 SPLC step4 ramp time 0.0~6000.0 S 0
P19-31 SPLC step5 ramp time 0.0~6000.0 S 0
P19-32 SPLC step6 ramp time 0.0~6000.0 S 0
P19-33 SPLC step7 ramp time 0.0~6000.0 S 0
P19-34 SPLC step8 ramp time 0.0~6000.0 S 0
P19-35 SPLC step9 ramp time 0.0~6000.0 S 0
P19-36 SPLC step10 ramp time 0.0~6000.0 S 0
P19-37 SPLC stepl1 ramp time 0.0~6000.0 S 0
P19-38 SPLC step12 ramp time 0.0~6000.0 S 0
P19-39 SPLC step13 ramp time 0.0~6000.0 S 0
P19-40 SPLC step14 ramp time 0.0~6000.0 S 0
P19-41 SPLC stepl5 ramp time 0.0~6000.0 S 0
P19-42 SPLC step0 running time 0.0~6000.0 S 0
P19-43 SPLC stepl running time 0.0~6000.0 S 0]
P19-44 SPLC step2 running time 0.0~6000.0 S 0
P19-45 SPLC step3 running time 0.0~6000.0 S 0
P19-46 SPLC step4 running time 0.0~6000.0 S 0
P19-47 SPLC step5 running time 0.0~6000.0 S 0
P19-48 SPLC step6 running time 0.0~6000.0 S 0
P19-49 SPLC step7 running time 0.0~6000.0 S 0
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P19-50 SPLC step8 running time 0.0~6000.0 S 0
P19-51 SPLC step9 running time 0.0~6000.0 S 0
P;i‘:;f:r Parameter Name Value Range EZ(?;:.]};
P19-52 SPLC step10 running time 0.0~6000.0 S 0
P19-53 SPLC stepl1 running time 0.0~6000.0 S 0
P19-54 SPLC step12 running time 0.0~6000.0 S 0
P19-55 SPLC step13 running time 0.0~6000.0 S 0
P19-56 SPLC step14 running time 0.0~6000.0 S 0
P19-57 SPLC step15 running time 0.0~6000.0 S 0
P19-80 Average Speed 0~65535 RPM
P19-81 Current Running step 0~15
P19-82 Current Running step time 0.0~6553.5 S
P19-83 SPLC reset times 0~65535
Parameter Group 20: Pump control function
P20-00 pump control mode 0 : pressure mode 0
P20-01 minimum output frequency 0.00~P20-02 % 40
P20-02 maximum output frequency P20-01~100.00 % 100
0 © disable
P20-60 0
Sleep enable selection 1 : enable
P20-61 Sleep frequency threshold 0.00~100.00 % 2
P20-62 Sleep pressure threshold 0.00~100.00 % 2
P20-63 Sleep detection time 0.0~300.0 S 10
P20-64 minimum sleep time 0.0~1800.0 S 300
P20-65 wake up pressure threshold 0.00~100.00 % 10
P20-66 wake up detection time 0.0~60.0 S 1

Note: a. Parameters marked with ‘*’ on the parameter number cannot be changed during motor running. ‘*’ in the Factory default column means

the default value vary with the different product types.

3.2 Detailed Description for Parameters

3.2.1 Parameter Group 0: General Control Mode and Commands

Parameter Number Parameter Name
P0-01 Control Mode

Value Range
0: Speed Mode Speed Sensor less 0

Factory Default

0: Speed Mode Speed Savorless, Enables speed control (without speed feedback from motor) with automatic slip compensation for almost

constant speed at varying loads. Compensations are active but can be disabled.

NE Range Default

0: V/IF 1

*P0-02 Motor Control Principle 1: Vector Control 1

Select the motor control principle.

0: V/F, for special motor or parallel connected motors in special motor applications. When V/F is selected the characteristic of VF curve can be
set in parameters P1-53/P1-55/P1-57/P1-59/P1-61 for voltages and P1-54/P1-56/P1-58/P1-60/P1-621 for frequencies

1: Vector Control 1, Vector Control by decoupling the magnet current and torque current, suitable for most general applications. Correct motor

parameters are important to achieve the best performance. Only VC 1 supports PM motor;

Name Range Default
0: Invalid;
P0-03 Macro-program 1: Pump Control; 0
2: Simple PLC

0: Macro-program invalid
1: enable Pump application, please refer Group 20 detail description.

2: enable simple PLC application, please refer Group 19 detail description.

Name Default

*P0-04 Torque Characteristics VT 0

—

Select the torque characteristic of the load.

0: Constant torque, Load keeps high torque to the motor also at low speed, applies to most industry applications.
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1: Variable torque, Load torque to the motor varies with the speed change, normally lower torque at lower speed, usually applies to fan or pump

applications.

Name Range Default
0: Clockwise

*P0-05 Motor Speed Direction 1: Anticlockwise 2
2: Bidirectional

Select the motor speed direction(s). It can be used to prevent unwanted motor direction.
0: Clockwise, the motor shaft rotates in clockwise direction, this setting prevents the motor from running in counter clockwise direction;
1: Anticlockwise, motor shaft rotates in anticlockwise direction, this setting prevents the motor from running in clockwise direction;

2: Both directions, with this setting, the motor can run in both directions;

Name Range Default
P0-10 Speed Set Source Selection | 0~5 2

Select set value source.

0: main set source, only the main set source is used,

1: Multi preset value with priority

For example, set PO-11 = 1 (AIl as main set source), P0-12 = 13 (Mulita preset value as additional set source), P2-07 = 22, P2-08 = 23, P2-09 =
24, If DI is valid and DI2 and DI3 are invalid, the set value is PO-31. If DI1~DI3 are all invalid, the set value is corresponding to the value of
All. Note that P0-30 cannot have the priority.

2: Calculation of main set source and additional set source.

3: Switchover between main set source and additional set source.

The set source can be switched by the digital input terminal function (one of the parameters from P2-05 to P2-10 set to 41). When the
corresponding terminal is invalid, the main set source is selected; when the terminal is valid, the additional set source is selected.

4: Switchover between main set source and the calculation of main set source and additional set source

5: Switchover between additional set source and the calculation of main set source and additional set source

Selecting 4 or 5 works similar as selecting 3.

Par. No. Name Range Unit | Default
PO-11 Main Set Source 0~30 1
PO-12 Additional Set Source Same as PO-11 20

Select the source for main set and additional set.

0: No function;

1: Terminal All, use analogue input All as set source, refer to P3-00~P3-17;

2: Terminal AI2, use analogue input All as set source, refer to P3-00~P3-17;

5: Pulse input, use pulse input as set source, refer to P2-50~P2-53;

10: Multi preset value 0 + Up/Down, use preset set value 0 plus Up/Down adjustment as set source, refer to P0-30~P0-37, P0-46 and P2-05;
11: Multi preset values, refer to ever to P0-30~P0-37 and P2-05;

20: Communication, use value from bus compunction;

21: Process PID, use the output of Process PID control as set source;

30: Keypad, use the command for keypad as set resource, refer to P3-68~P3-69;

NE Range Unit Default
Main Set Source + Additional Set Source

Main Set Source - Additional Set Source
Maximal Value of Main and Additional Set Source
3: Minimal Value of Main and Additional Set Source

Set Value Calculation from Main
and Additional Source

N = O

P0-14

This parameter is used to set calculation of main and additional set source, the calculated results can be used for parameter PO-10 options [2], [4]
and [5].

Based on Parameter PO-10, PO-11, PO-12, P0-14, the set value for speed mode can be calculated as below:
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LRI k)

Define Set Sources | Calculation of Combined Sources | Select Set Source | Final Set Value
————————— e St
| | I
Di-~Di4
(N
pP2-07~P2-10
=22~25
PO-11 [ —‘
[ 1
Main Source — e
P i multiply P0-16/—] Limited by |—gm| pg.02
PO-15
. EN
U —
s
po-12 e I .
o+« " -
Additional Source PO-10
One of P2-07~ Select Set Source

P2-10 =41
\

Corresponding

PO-14

Calculation of Sources

terminal
Range Unit Default
0: 0~P0-16
PO-15 Speed Set Range l: -P0-16~P0-16 0
PO-16 Base Value for Speed Set 0.0~400.0 50.0

These two parameters are used to control the range of the set value and used as percentage calculation base.

Par. No. Name Range Default
0: Terminal or Bus Communication
PO-17 Control Site 1: Terminal 0

2: Bus Communication

The start, stop, reverse, jog commands can be given both through digital input terminals and communication, this parameter is used to select the
drive control command site.

0: Terminal or Bus Communication, controlled by both digital input terminals and bus communication;

1: Terminal, controlled only by digital input terminals;

2: Communication only, controlled by bus communication only;

Name Range Default

PO-18 Selection of Communication Control 0: Null {
Source 1: Local RS485

Name Range Default
P0-30~P0-37 Multi Preset Values -100.00~100.00 % 0.00

Different values preset in PO-30~P0-45 can be activated by different status of DI1 ~DI3 terminals (P2-07~P2-09 are set to [22] ~ [24])

For the relationship between active preset value and the status of DI terminals.

Preset Value Command Bit 3 Preset Value Command Bit2 | Preset Value Command Bit 1 | Parameter selected
OFF OFF OFF P0-30
OFF OFF ON P0-31
OFF ON OFF P0-32
OFF ON ON P0-33
ON OFF OFF P0-34
ON OFF ON P0-35
ON ON OFF P0-36
ON ON ON P0-37

In speed control mode, 100% preset value is corresponding to PO-16. In torque control mode, 100% is corresponding to P1-08 rated motor torque.

Par. No. Name Range Default
P0-46 UP/DOWN Step Value 0.01~50.00 0.10

To set the set value change step each time when a DI terminal valid. The corresponding terminal must be set with UP/DOWN function for

UP/Down function (one of parameters from P2-05 to P2-10 set to [30] [31]). The UP/DOWN function is used when parameter PO-11 or P0-12 is
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set to [10].
Par. No. ‘ Name Range Default
0: Not Save
P0-47 Save Up/Down Set Value 1: Save when Stop 0

2: Save when Power Down

This parameter is used for setting whether to save the set value changed by Up/Down function if the drive stops or after it is powered down.

Par. No. Name Range Unit Default
P0-48 Jog Speed 0.0~400.0 Hz 5.0

The jog speed is a fixed output speed at which the drive is running when the jog function is activated by DI terminal.

Jog speed has the highest priority when a variety of commands are activated.

Par. No. | Name Range Unit Default
| P0-49 | Ramp Time Resolution | 0: 0.1s 1: 0.01s | [ 1

There are two kinds of ramp time resolution for different applications.

After modifying this parameter, the ramp time defined in PO-51~P0-66 will be reset back to factory defaults.

Par. No. Name Range Unit Default
0: Linear
P0-50 Ramp 1 Type 1. S ramp 0
P0-51 Ramp 1 Ramp Up Time 0.05~655.35 s
P0-52 Ramp 1 Ramp Down Time 0.05~655.35
0: Linear
P0-53 Ramp 2 Type 1: S ramp 0
P0-54 Ramp 2 Ramp Up Time 0.05~655.35 s
P0O-55 Ramp 2 Ramp Down Time 0.05~655.35 s
0: Linear
P0-56 Ramp 3 Type 1. S ramp 0
P0-57 Ramp 3 Ramp Up Time 0.05~655.35 s
P0-58 Ramp 3 Ramp Down Time 0.05~655.35 s
0: Linear
P0-59 Ramp 4 Type 1+ S ramp 0
P0-60 Ramp 4 Ramp Up Time 0.05~655.35 s *
P0-61 Ramp 4 Ramp Down Time 0.05~655.35 s *
P0-62 Jog Ramp Time 0.05~655.35 s *
P0-63 S Ramp Up Initiate Period 0.05~655.35 s *
P0-64 S Ramp Up Termination Period 0.05~655.35 s *
P0-65 S Ramp Down Initiate Period 0.05~655.35 s *
P0-66 S _Ramp Down Termination 0.05~655.35 s «
Period

Ramp Up Time: The total ramp time from OHz to rated motor frequency (P1-05)

Ramp Down Time: The total ramp time from rated motor frequency (P1-05) to OHz.

Ramp Type:

0: Linear, motor ramps up/down with constant acceleration/deceleration speed;

2: S ramp, motor ramps up/down with changing acceleration/deceleration speed to get a smooth speed change. Normally the changing speed of
acceleration/deceleration speed is constant.

The ramp times and ramp types are shown below:

Output Frequency
A
Rated Frequency f—— - - ——

SRampUp
Linear

Ramp Up
Ty

S Ramp Down
=

Linear
Ramp Down

4

r

I ]
P0-63! \P0-64, 'P0-65, | P0-66 1
: F0-51/P0-54/P0-57/P0-60 : : P0-52/P0-55/P0-58/P0-61 |
= —= = +:
Total Ramp Up Time Total Ramp Down Time
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F or S ramp, P0-63 plus P0-64 should not be more than the total ramp up time defined by P0-51/P0-54/P0-57/P0-60, P0-65 plus P0-66 should not
be more than the total ramp down time defined by P0-52/P0-55/P0-58/P0-61.

Range i Default
P0-80 Local Address 1~127 1

Select the address for the bus communication.

Range i Default
0: 2400
1: 4800
2: 9600
P0-81 Baud Rate 3. 19200 2
4: 38400
5~9: Reserved

Select baud rate for bus communication.

Name Range i Default

Even parity (1 stop bit)
Communication Data Format : Odd parity (1 stop bit)
(Parity/Stop Bits) : No parity (1 stop bit)
: No parity (2 stop bit)
Name Range i Default
P0-83 Min. Communication Response Delay 0.000~0.500 s 0.002

Specify the minimum delay time between receiving a request and transmitting a response. This is used for overcoming modem turnaround delays.

Par. No. Name ang i Default
P0-84 Max. Communication Response Delay 0.010~10.000 s 5.000

Specify the maximum permissible delay time between transmitting a request and receiving a response. If the delay time exceeds this value, the

drive will not respond to received data.

Default

0: Normal Reponses
P0-85 Message Response 1: Only Response Exceptional Message 0
2: Not Response

This parameter is used to control Modbus message response.

Attention: the drive will response to the READ command and not response to the RADIO message no matter what P0-85 set.

Name g i Default
Parameter (Set by Communication) | 0: Not Save Parameter at Power Down
P0-86 . 0
Saving at Power Down 1: Save Parameter at Power Down

This parameter is used to control whether the parameters which is changed by communication WRITE command should be saved at power down.

Range i Default
P0-88 Communication Timeout Time 0.01~650.00 s 1.00

If the time between two successful reception of telegrams exceeds this parameter, it indicates that the communication has stopped or failed, then
the function set in P0-89 (Communication Timeout Function) will be activated. If this parameter is set to 0, then the timeout function defined in
P0-89 is disabled.

Note: The time-out counter is triggered ONLY by a valid communication, so if the product never received any successful telegrams from power

on, it will never trigger timeout function.

Name Range i Default
0: No Function
o 2: Stop Motor
Communication 3: Jogging
P0-89 Ti t R ) : 0
Flmequ esponse 4: Run with Max Frequency P5-03
unction 8
5: Trip to stop and Alarm Fault
6: Warning

The communication time-out function is activated if the product fails to receive successful telegram within the time period specified in P0-88
Communication Timeout Time.

0: No function, no response, control with the latest received control word.

2: Stop, overruled to stop;

3: Jogging, overruled to jog speed running;
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4: Max. speed, overruled to max. speed running;

5: Trip to stop and alarm fault, trip to stop and alarm fault “A.62”.

6: Warning, warning with “u.62” and control with the latest received control word

Par. No. Name Range Unit Default
P0-90 Reset Communication | 0: No Action 0
Timeout 1: Reset the Timeout

The Communication Timeout flag can only be reset by this parameter. If the flag is not reset, even communication recovers and the alarm is

cleared, the drive will continue to report communication timeout.

3.3.2 Group 1 Basics for Inverter and Motor Control

Range Default
P1-00 Switching Frequency 2~16: 2~16 kHz *

Switching frequency has a significant influence to the drive and the motor. Select appropriate switch frequency can help to adjust acoustic noise

from the motor, output harmonics, temperature of motor, the drive efficiency, as well as the EMC noise.

Range Default
*P1-01 Grid Type 2~122 *

Selects the grid type. Output frequency and voltage will be changed according to the grid type.
2:200-240V/50Hz

12: 380-440V/50Hz

22: 440-480V/50Hz

102: 220-240V/60Hz

112: 380-440V/60Hz

122: 440-480V/60Hz

Name Range Default
*P1-02 Motor Type 0: Induction Motor 0

This parameter is used to select the motor type.

Par. No. { Name Range Unit Default
*P1-03 Rated Motor Power Depends on motor data kW *
*P1-04 Rated Motor Voltage 50~1000 \Y *
*P1-05 Rated Motor Frequency 20~400 Hz *
*P1-06 Rated Motor Current Depends on motor data A *
*P1-07 Rated Motor Speed 100~24000 rpm *
*P1-08 Rated Motor Torque 0.1~6553.5 N-m *

Set the parameters according to the motor nameplate no matter which control mode is adopted. Changing the value of P1-03 and P1-04 will

automatically reset the parameters P1-14 ~ P1-23 to factory defaults

Par. No. | Name Range Default
0: No Function

Auto Tuning for

*P1.-
P1-13 Motor Parameters

1: Simple Static Motor Auto Tuning 0
2: Complete Static Motor Auto Tuning

Use Automatic Motor Adaption (AMA) to obtain accurate motor parameters to further optimize control performance.

Please be noticed that, BEMF and Inertia tuning need to rotate the motor (no need to disconnect the load) and tuning for other parameters can run
without rotating the motor. BEMF and Inertia tuning only work for PM motor. Simple static tuning only works for the stator resistor.

Before running the motor parameter auto tuning function, below motor parameters should be set correctly based on the motor nameplate: P1-03

Rated Motor Power, P1-04 Rated Motor Voltage, P1-05 Rated Motor Frequency, P1-06 Rated Motor Current, P1-07 Rated Motor Speed.

Par. No. Name ‘ Range Unit Default
*P1-14 Stator Resistance (Rs) Depends on motor model Q *
*P1-15 Rotor Resistance (Rr) Depends on motor model Q *
*P1-16 Stator Leakage Reactance (X1) Depends on motor model Q *
*P1-17 Main Reactance (Xh) Depends on motor model Q *

Normally you cannot get these values from the motor nameplate, you need to run the motor parameter auto tuning function or ask them from the
motor supplier. If you failed to do both, then the factory defaults will be used for control which cannot be used to achieve the proper performance.
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Name RENTS Default
*P1-24 Number of Motor Poles 2~100 P 4

Name Range Default
*P1-26 Motor Cable Length 0~150 m 10

Enter the motor cable length connected between the motor and the drive. Set correct cable length can suppress noises resulted from the motor.

Par. No. Name ‘ Range Unit Default
P1-32 Load Compensation Gain for Low Speed 0~199 % 100
P1-33 Load Compensation Gain for High Speed 0~199 % 100

Enter the % value to compensate voltage in relation to load when the motor is running at low speed (P1-32)/high speed (P1-33) and obtain the
optimum load characteristic.

The low and high-speed change-over point is automatically calculated based on motor size. Usually it is SHz.

vollages  pq_32 P1-33
100% [T—_ e
e
—— - \‘\
r\ e e
60 ~_
f — — -
) Change-over Frequency
Par. No. Name Range Unit | Default
P1-34 Motor Magnet Current at 0 Speed 0~300 % 100
P1-35 Cut in Speed for Normal Magnet Current 0.0~10.0 Hz 0.0

Use P1-34 Motor Magnet Current at 0 Speed along with P1-35 Cut in speed for Normal Magnet Current to obtain different thermal load and shaft

performance on the motor when running at low speed (under P1-35). If the setting is too low, the torque on the motor shaft may be reduced.

Magnet Current4

100% Magnet Current ﬂ”'&nt
|

P1-34

P1-35 Qutput Frequency

Par. No. | Name Range Default
P1-37 Slip Compensation Gain -400~399 % *

When the motor is running at a motoring state, motor speed drops with the increase of load. When the motor is running at a generating state,
motor speed will increase with the increase of load. Appropriate slip compensation can maintain constant motor speed when the motor load is
changing.

If this parameter is set to 100%, it indicates that the compensation when the motor bears rated load is the rated motor slip.

Diagram of slip compensation is shown below:

Motor speed
A
n1i . Slip compensation 100%
N2 f N Slip compensation 50%
N3 f---mmmmmmmm TS

Slip compensation 0%

n1 = rated motor speed + 100% * rated slip
n2 = rated motor speed + 50% * rated slip
n3 = rated motor speed

» Motor load

Rated load

Slip compensation at motoring state
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ASLD
Motor speed
A
Slip compensation 0% n3
Slip compensation 50% n2
Slip compensation 100% n1

n3 = rated motor speed
n2 = rated motor speed - 50% * rated slip

n1 = rated motor speed - 100% * rated slip
» Motor load

Rated load

Slip compensation at generating state

When having more than one motor on the same shaft there is a need for some kinds of load sharing between the motors. This can be achieved by

running motors in speed open loop and one with 0 or negative slip compensation, so called droop control.

Par. No. ‘ Name Range Default
P1-38 Slip Compensation Time Constant 0.05~5.00 S *

This parameter is to control the response speed of slip compensation, a higher value a slower reaction. If low frequency resonance problems occur,

set it to a high value.

Par. No. | Name Range Unit | Default
P1-39 Resonance Damping Gain 0~3000 % *
P1-40 E]r?:r Constant for Resonance Damping 0.005~0.050 s 0.005

Motor (especially >=30kW motor) speed and current resonance is likely to occur due to load vibration, and may lead to system failure even
trigger the over current protection. This is particularly obvious during no-load or light-load applications. Do not change these parameters if the
motor has no resonance. Increase the P1-39 value properly only when the motor has obvious resonance. The larger the value is, the better the
resonance dampening result will be. But a higher value in P1-39 will reduce the speed response performance. P1-40 should be set properly to

ensure the damping function, a smaller value makes the response of damping function faster, but two small value can result in instability of the

control.
Par. No. Name ‘ Range Unit Default
P1-53/P1-55/P1-57/P1-59/P1-61 Voltage for V/F curve 0.0~999.9 \Y% *
P1-54/P1-56/P1-58/P1-60/P1-62 Frequency for V/F curve 0.0~590.0 Hz

P1-53~P1-62 are used to define the VF curve to achieve the best load performance for a special motor. The cure is defined as below:

Voltage (V) 4

Vs e B

V4 -

A A
e
|
|
Y

: : . .
F1=0 F2 F3 F4 F5 Frequency

P1-53/P1-55/P1-57/P1-59/P1-61 corresponds to V1~V5 and P1-54/P1-56/P1-58/P1-60/P1-62 corresponds to F1~F5. Below rules must be
followed for the set: F1=0 and F1<F2<F3<F4<FS5. If necessary, you can merge two or more points into one to simplify the VF curve, an example

as below:
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Vaoltage (V) 4
Vi=Vd o —m B
//
//// |
V2 L \
|
- [
V1 ¢ { N
Fi=0 F2 F3 F5=F4 Frequency(F)
The default V/F curves are set as below.
220V Products:
Voltage P1-53 P1-55 P1-57 P1-59 P1-61
e 0.0 7.0 220.0 220.0 220.0
Frequenc P1-54 P1-56 P1-58 P1-60 P1-62
quenicy 0.0 0.5 50.0 50.0 50.0
380VProduct:
Voltage P1-53 P1-55 P1-57 P1-59 P1-61
otag 0.0 12.0 380.0 380.0 380.0
Fr N P1-54 P1-56 P1-58 P1-60 P1-62
equency 0.0 0.5 50.0 50.0 50.0

Note: The VF curve only work in VF control mode (P0.02=0). Two high voltage at low frequency could trigger the over current protection and

damage the motor due to high current and temperature.

Par. No. Name Range Default

*P1-64 IM Start Method (1) FDI‘yre;;ita“ .

If the IM motor is rotating, it cannot be controlled from 0Hz directly. Doing so will result in very high current damaging the product or fail to start.
Enabling the fly start function (P1-64=1), the product will track the motor speed first and start with the speed tracked. If no rotating motor is
found, the product will assume the motor is standstill and start the motor from 0 Hz.

When flying start is enabled, P1-70 Delay Time at Start and P1-71 Delay Function at Start is disabled.

Name Range Default
P1-67 Min Valid Speed Set 0.00~50.00 Hz 0.00

Only when the absolute value of the set speed is not less than P1-67, the product can be started. If a speed set of absolute value less than P1-67 is
given, the product will treat it as a stop command and OHz speed set.

Note: The product will ramp through the Min Valid Speed Set range still if a valid speed set is given, e.g., if 20Hz is set and P1-67 = 5.0, the
product will ramp from OHz, through 1Hz, 2Hz ... SHz to 20Hz.

Name Range Default
P1-68 Bypass Range for IM Low Speed | 0.0~20.0 Hz 0.0

If the set speed’s absolute value is less than P1-68, the drive will run at the frequency defined P1-68. If the set speed’s absolute value is higher
than P1-68, the product will start from P1-68 directly and then ramp to the set speed. Please be noted that P1-68 only control the absolute value of
the speed command, it will not change the motor direction. For example:

Set P1-68 = 3. if the set speed is 2, the product will run forward at 3Hz; If the set speed is -2, the product will run reverse at 3Hz. If the set speed
is 20, the product will run at 3Hz immediately, then accelerates from 3Hz to 20Hz using ramp time. If the set speed change from 20Hz to -20Hz,
the product will ramp down to 3Hz first, then jump to -3Hz immediately and ramp to -20Hz. If the frequency reference is 0, the drive will ramp
down to 3Hz first and stop directly from 3Hz.

Note:

1. It is not recommended for using P1-67 and P1-68 together.

2. If both P1-68 and P1-84 are enabled (higher than 0), DC brake will only be active when P1-84 > P1-68.

Par. No. ‘ NE Range Unit Default
P1-70 Delay Time at Start 0.0~10.0 s 0.0
. 0: Free Coast
P1-71 Delay Function at Start I DC Hold 0

P1-70 enables a delay time from receiving the start command given to starting the motor. The drive begins with the start function selected in
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P1-71 during the P1-70 delay time first then start the motor. Setting the delay time to 0.0 disables P1-71 delay function. P1-71 delay function is
described as below:
0: Coast, Motor coasts during the start delay time (drive off);
1: DC Hold, energizes motor with a DC holding current (P1-72 DC Hold Current) during the start delay time;
Note: 1. The P1-70 Delay Time will not be included in the ramp up time.
2. When fly start is enabled (P1-64=1), the P1-71 Delay function will be disabled.

Par. No. ‘ NE Range Unit Default
P1-72 DC Hold Current 0~150 % 50

Enter a value for holding current as a percentage of the rated motor current set in P1-06 Rated Motor Current. Customer can use this parameter to
either hold the motor (holding torque) or pre-heat the motor. This parameter is active if DC Hold has been selected in either P1-71 or P1-80. The
difference is that, for P1-71 delay function as start, the DC hold current will only continue during P1-70 delay time, but for P1-80 Hold Function

at Stop, the DC hold current will continue at stop until a start command is given.

Range Default

P1-80 Function at Stop (1) FDr(ejehglo; st 0

Cut in Speed for Function

P1-81 at Stop

0.0~400.0 Hz 0.0

P1-80 Selects the function when stop command is given and the speed is ramped down to P1-81 Cut in Speed for Function at Stop.
0: Free Coast, disable the output of the product and the motor coasts;
1: DC hold, the motor is energized with a DC current as P1-72 DC Hold Current;

Diagram of Function at Stop is shown below:

& A
Output Omtput
Frequency A Frequency
|
|

>

Time

L
Time Output 4
Voltage

|

|

|

P1-81 F———4+——— P1-81 +
| |

1 |

Output 4 | !
o ] i
Voltage

|
| . |
ol : Voltage accordmg____l__xyi B
! to P1-72 current |
i 1
|
i

-

Time

Time
Start Start
Command oN | QOFF Command ON OFF
Stop M Stop M
Command

Command
DC Hold

Caast

Note: If P1-81 > P1-84, the P1-80 function at stop will work and the DC brake function will not; if P1-81 < P1-84, the DC brake function will

work. And the P1-80 function at stop will not.

Par. No. Name Range Default
P1-82 DC Brake Current (IM) 0~150 % 50
P1-83 DC Brake Time (IM) 0.0~60.0 s 2
P1-84 DC Brake Cut in Speed (IM) 0.0~400.0 Hz 0.0
P1-85 Demagnetizing Rate at DC Cutin | 0~100 % 100

DC brake is to apply a DC current on the motor to brake and hold the motor when motor speed ramps down to a low speed at stop command.
P1-82 defines the DC brake current as a percentage of P1-06 Rated Motor Current. P1-83 defines how long time the DC current should be applied.
P1-84 defines at which speed to start the DC brake current. Between normal ramp down and the DC brake current applied, a Demagnetizing
period is necessary to avoid possible current spikes. P1-85 defines how fast the demagnetizing period will finished. Higher P1-85 value needs

longer time for demagnetizing, means more time delay before the DC brake current is applied.
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Diagram of DC Brake process is shown below:

Output 4
Frequency

DC Brake
Cut in Speed |

»

Time

Output 4 Demagnetization Time
Voltage

& DC Braking Time

DC Brake

Start ON

Command

Note: P1-85 also works for P1-80.

Range Default
0: No Function
P1-91 Brake Function 1: Resistor Brake 0
2: AC Brake

0: No function;

1: Resistor brake, use the resistor to consume surplus energy resulting from motor braking, and prevent the drive from trip due to over-voltage in
the DC link;

2: AC brake, dissipate surplus energy in the motor core by applying higher voltage to the motor, and prevent the drive from trip due to
over-voltage in the DC link. It is important to keep in mind that frequent use of this function will cause an increase in motor temperature;

Par. No. Name Range Unit Default
P1-92 Max AC Brake Current 0~150 % 100

Defines the maximum permissible current when using AC brake to avoid overheating of motor windings. 100% equals motor current set in

P1-06.

Default

P1-93 AC Brake Gain 1.0~2.0 1.4

Enter AC brake reaction speed. A high value results in faster reaction.

Par. No. Name Range Unit Default
P1-94 Threshold Voltage for Brake Function Grid Dependent \% *

If P1-91 is set to 1, When the DC link voltage exceeds the value of P1-94, resistor brake starts to function and the energy will be rapidly

consumed through brake resistor, if the DC link voltage drops back lower than P1-94, the resistor brake function stops.

The following table is the Resistor Brake Threshold Voltage’s range and default value which depends on P1-01 Grid Type:

Grid Type ‘ Set Range Factory Defaults

200~240V 360~395V 385V
380~440V 680~780V 700V
440~480V 750~780V 770V

Name Range Default
P1-95 Resistor Brake Resistance 5~65535 Q *

Defines the resistance of the brake resistor.

3.2.3 Parameter Group 2: Digital Terminal Functions

Par. No. NE Range Unit Default
P2-00 DI Positive-Negative Logic Selection 0~65535 0
0:: NPN Input
P2-02 DI Input Mod 0
nput Mode 1: PNP Input
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P2-00 is used to control the digital input terminal positive or negative logic. Each digital input terminal corresponds to a weight. For example: if
you want to set FWD and DI2 terminal as negative logic, set the P2-00 to
1+8=9
DI4 DI3 DI2 DI FEV FWD
Weight [ 32 16 3 4 2 1

P2-02 is used to select DI input mode. In NPN Mode, when the digital input selects positive logic, connecting the digital input terminal and GND

terminal is ON state (active), disconnecting is OFF state (inactive); When the digital input selects negative logic, connecting the digital input
terminal and GND terminal is OFF state (inactive), disconnecting is ON state (active). In PNP Mode, on the contrary.

Note: There are some digital input function is inverse. If the terminal logic is set as negative and the function of the terminal is inverse, then the
function of the terminal is positive. For example: When P2-05 Terminal RUN is set to [4] Stop inverse, P2-00 is set to 1 (The logic of terminal
RUN is negative), then connect the terminal RUN and GND, function "stop" is active, disconnect the terminal RUN and GND, function "stop" is

inactive.

Name Range Default
P2-01 DO/Relay Positive-Negative Logic Selection 0~65535 0

This parameter is used to control the DO/Relay terminal positive or negative logic. Each DO/Relay terminal corresponds to weight. For example:

If you want to set DO1 and Relay?2 terminal as negative logic, set the P2-01to 1 +4 =5

Terminal Relay2 Relayl DOl
Weight 4 2 1
Positive logic: When the selected function of DO/Relay terminals is activated, the DO/Relay terminal outputs ON signal, else outputs OFF signal.

Negative logic: When the selected function of DO/Relay terminals is activated, the DO/Relay terminal outputs OFF signal, else outputs ON

signal.

Name Range Default
P2-04 DI Filter Time 2~16 ms 4

It is used to set the software filter time of DI terminal status. If DI terminals are liable to interference and may cause malfunction, increase the

value of this parameter to enhance the anti-interference capability. However, increase of DI filter time will reduce the response of DI terminals.

Par. No. Name ‘ Range ‘ Unit Default
P2-05 FWD Input Function Selection 0~51 10
P2-06 REV Input Function Selection Same as P2-05 12
P2-07 DI Function Selection - Terminal D1 Same as P2-05 22
P2-08 DI Function Selection - Terminal D2 Same as P2-05 23
P2-09 DI Function Selection - Terminal D3 Same as P2-05 24

The parameters are used for selecting various functions in the drive. All digital inputs can be set to the following functions:

0: No function, no reaction to signals transmitted to the terminal;

1: Reset, reset the drive after a Trip/Alarm;

2: Coast to Stop (Negative Logic), disables output, leaving the motor coasting to stop. Terminal logic ‘0’ => coasting stop;

3: Coast to Stop and Reset (Negative Logic), the drive resets leaving the motor coasting to stop. Terminal logic ‘0’ => coasting stop;

4: Stop (Negative Logic), the drive stops according to selected ramp time. Terminal logic ‘0’ => stop;

10: Run, run with a start a start/stop command. Terminal logic ‘1’ = start, logic ‘0’ = stop;

11: Forward/Reverse Selection, select the direction of motor shaft rotation. when start signal and running direction selection signal are active, the
motor will start reverse; when start signal is active and running direction selection signal is inactive, the motor will start forward; when start
signal is inactive, the motor will stop;

12: Run in Reverse Direction, start with a reverse direction;

13: Latched run forward, run the motor in forward direction with a start command if a valid signal is applied for min. 4ms(signal from OFF to ON,
and keep ON state at least 4MS ). The motor stops when [4] Stop (Negative Logic) or [17] Latched stop is activated;

14: Latched run reverse, run the motor in reverse direction with a start command if a valid signal is applied for min. 4ms(signal from OFF to ON,
and keep ON state at least 4MS ). The motor stops when [4] Stop (Negative Logic) or [17] Latched stop is activated;

15: Forward Jog, used for start in forward direction with jog speed, see P0-48;

16: Reverse Jog, used for start in reverse direction with jog speed, see P0-48;

17:Latched stop, the motor will stop when a valid is applied for min. 4ms(signal from OFF to ON, and keep ON state at least 4MS ).this function
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usually cooperate with [13] latched run forward or [14] latched run reverse.

20: Forbid Forward, when this signal is active, start forward will be forbidden, but start reverse will be allowed;

21: Forbid Reverse, when this signal is active, start reverse will be forbidden, but start forward will be allowed,

22: Preset Value Command Bit 1, Preset Value Command Bit 1, bit2, bit3 enable a choice between one of the eight multi preset values (see
P0-30~P0-37) according to the table below;

23: Preset Value Command Bit 2, same as [22];

24: Preset Value Command Bit 3, same as [22];

Preset Value Command Bit 3

Preset Value Command Bit 2

Preset Value Command Bit 1

OFF OFF OFF P0-30
OFF OFF ON P0-31
OFF ON OFF P0-32
OFF ON ON P0-33
ON OFF OFF P0-34
ON OFF ON P0-35
ON ON OFF P0-36
ON ON ON P0-37

26: Ramp Time Selection Bit 1;

27: Ramp Time Selection Bit 2; ramp bitl, bit2 are used for selecting one of the four ramps;

Terminal of Ramp bit2

Terminal of Ramp bitl

Parameters selected

OFF OFF Rampl (P0-51, P0-52)
OFF ON Ramp?2 (P0-54 P0-55)
ON OFF Ramp3 (P0-57, P0-58)
ON ON Ramp4 (P0-60, P0-61)

Parameter selected

30: Speed Up, when the terminal is activated for less than 400 ms. the resulting reference will be increased by P0-46 Up/Down Value. If the
terminal is activated for more than 400 ms, the resulting reference will ramp according to ramp 4 P0-60;

31: Speed Down, like [30] Up;

32: Counter A, to count the pulse number inputted into the terminal;

34: Reset counter A, to clear counter A to “0”;

35: Counter B, like [32] Counter A;

37: Reset counter B, to clear counter B to “0”;

40: Pulse input, select pulse input when using a pulse sequence as either reference or feedback. Scaling is done in par. group P2-5% the function
is available for P2-10 Terminal DI4 only;

41: Switch Set Source, this function is used PO-10 Reference Source Selection option [3]-[5].

42: Switch Speed Mode/Torque Mode, when P0-01 Configuration Mode is set to [2] Torque open loop, torque open loop and speed open loop can
be switched via digital input terminal. The terminal is in the OFF state, it is torque open loop; The terminal is in the ON state, it is speed open
loop;

50: External Fault Input, when terminal is in ON state, the drive will run as P2-21 specified.

51: Freeze PID output, the Process PID is temporarily stopped and the drive maintains the current frequency.

Name Default

Range
P2-21 Action for DI as External Fault Input 0~6 0

The parameter is used for selecting actions when External alarm input is in ON state.
: No action;
: stop and warning, when External alarm input is in ON state, Drive will stop and report warning “u.76”;
: Jog and warning, when External alarm input is in ON state, Drive will run in Jog speed and report warning “u.76”;

0
2
3
4: Running in Max speed and warning, when External alarm input is in ON state, Drive will run in Maximum speed and report warning “u.76”;
5: Alarm Fault and Trip to stop, when External alarm input is in ON state, Drive will report alarm “A.76” and trip to stop;

6

: Only warning, when External alarm input is in ON state, Drive will report warning “u.76”;

Default

Name

P2-28 Relay Output Function Selection 0~44 10
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Set the function which will trigger the Terminal DO1 output.
Terminal DO1 is a programmable multiplex terminal, it can be a high-speed pulse output terminal, also available as a collector's digital output
terminal. If P2-60 = 0, DOL1 is as a collector's digital output terminal; If P2-60 is not set to 0, DOL1 is as a high-speed pulse output terminal.
If terminal DO1 is as collector's digital output terminals, their output function options are the same as relay output P2-28/P2-31.
0: No operation;
1: Drive ready, the drive control card has received supply voltage;
: Remote control ready, the drive is ready and is in Remote mode;
: Drive ready/stop, the drive is ready and the drive is not running;

: Drive running, the drive is running;

2
3
4
5: Drive running/No warning, the drive is running and no warning is present;
6: Run in current range/No warning, the drive is running within the programmed current ranges set in P5-09 and P5-10. No warnings are present;
7: Run on reference/No warning, the drive runs at reference speed without warnings;
8: Reverse, the drive runs in counter clockwise;

10: Alarm, the drive alarms;

11: Alarm or warning, an alarm or warning occurs;

12: Thermal warning, a thermal warning occurs;

13: Ready, no thermal warning, the drive is ready for operation and no over-temperature warning is present;

14: Remote ready, no thermal warning, the drive is ready for operation in Remote mode, and no over-temperature warning is present;

15: Bus OK, local bus communication is normal,

20: Out of current range, output current is outside the range set in P5-09 and P5-10;

21: Below current low, output current is lower than set in P5-09;

22: Above current high, output current is higher than set in P5-10;

23: Out of frequency range, output frequency is outside the range set in P5-11 and P5-12;

24: Below frequency low, output frequency is lower than set in P5-11;

25: Above frequency high, output frequency is higher than set in P5-12;

26: Out of feedback range, feedback is outside the range set in P5-15 and P5-16;

27: Below feedback low, feedback is lower than set in P5-15;

28: Above feedback high, feedback is higher than set in P5-16;

29: Out of reference range, reference is outside the range set in P5-13 and P5-14;

30: Below reference low, reference is lower than set in P5-13;

31: Above reference high, reference is higher than set in P5-14;

40: Drive in Local mode;

41: Drive in Remote mode;

42: Mech. brake control, enter mechanical brake control signal, see P1-97/P1-98;

43: External alarm, the digital input terminal function [50] external alarm input is active;

44: Unbalance warning, unbalance occurs;

Par. No. Name Range Unit ‘ Default
P2-29 Relay on Delay Time - RL1 0.00~600.00 s 0.00
P2-30 Relay off Delay Time - RL1 0.00~600.00 S 0.00

These parameters are used to set the relay output turn-on and turn-off delay time, E.g:

When the relay 1 function is satisfied, it delays P2-29 time, then outputs ON.

When the relay | function is not satisfied, it delays P2-30 time, then outputs OFF.

Par. No. Name Range Default
0: Save None 0
P2-46 Save DI Counter Value at Power down I+ Save Counter A
2: Save Counter B
3: Save Both Counter A and B

This parameter is used to control whether counter A/B’s value is saved at power down.
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3.2.4 Parameter Group 3: Analogue Terminal Functions

Default

P3-00 Signal Type - Terminal All 0: Analogue Voltage 0

1: Analogue Current

Select the signal type to be present on analog input All.
0: voltage signal, 0 ~ 10V voltage input
1: Current signal, 0 ~ 20mA current input

Default

Range
0.01~10.00 S 0.01

Enter the terminal Al filter time. This is a first-order digital low pass filter for suppressing electrical noise in terminal All. A high time constant

P3-01 Terminal All Filter Time

value improves dampening but also increases the time delay through the filter.

Par. No. Name
P3-02 Zero Voltage Dead Band - Terminal AIl

Default
V/mA 0.00

Range
0.0~20.00

Set the dead-band of AIl at 0 speed. When analog input All ref. low and ref. high have opposite signs, there must be a set point that

corresponding to an analogue value equals 0. In order to prevent the set point jitter at zero point due to analog interference, this parameter should

be set properly.
Reference
P3-08
0 — >
T A G A1 Input
P3-02
P3-07

Point A as shown in the figure is the analog value that corresponds to a setpoint that equals 0. It is calculated via analog low, high values and low,

high reference values. After set terminal All zero dead band, UAB=UAC=P3-02/2. If the All input is between B and C, the All reference is 0.

Default
P3-03 Min Input Voltage - Terminal All 0.00~P3-04 \Y 0.00
P3-04 Max Input Voltage - Terminal All P3-03~10.00 \Y 10.00
P3-05 Min Input Current - Terminal All 0.00~P3-06 mA 0.00
P3-06 Max Input Current - Terminal All P3-05~20.00 mA 20.00
P3-07 Set Value/Feedback Value Versus Min Input -Terminal AI1 | -200.00~200.00 % 0.00
P3-08 Set Value/Feedback Value Versus Max Input -Terminal AI1 | -200.00~200.00 % 100.00

P3-03 is used to set min voltage input; P3-05 is used to set min current input;

The min voltage and current analog input corresponds to the

set/feedback value set in P3-07.
P3-04 is used to set max voltage input; P3-06 is used to set max current input; The max voltage and current analog input corresponds to the
set/feedback value set in P3-08.

There are 4 kinds of curves between terminal AIl input voltage/current and its corresponding set/feedback value:

Re‘ferenceA
P3-08
P3-07 i R
P3-03 P3-04 10V/  Allinput
/P3-05 /P3-06 20mA

P3-07 <P3-08 and P3-07 >=0
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A
Reference
P3-08
P3-03
[P3-05 >
0 | i
! P3-04 vl aAnn input
; /P3-06 20mA
P3-07
P3-07 < P3-08 and P3-07 <0
ReferenceA
P3-07 [ |
P3-08 | | .
P3-03 P3-04 1ov/ All input
/P3-05 /P3-06 20mA
P3-07 > P3-08 and P3-08 >=0
Ref erenceA
P3-07
P3-04 1o0v/
/P3-06  20mA >
0
P3-03 Allinput
/P3-05
P3-08

P3-07 > P3-08 and P3-08 <0

Terminal Al set/feedback value calculated as follows:

If P3-03 <= All Input <= P3-04,

All set/feedback Value = ((P3-08 - P3-07) + (P3-04 - P3-03) x (All input - P3-03) + P3-07) x P0-16;
If ATl Input < P3-03, AIl set/feedback Value = P3-07 x P0-16;

If ATl Input > P3-04, Al set/feedback Value = P3-08 x P0-16;

Note: Above formulas are for voltage input. If it is a current input, P3-03 and P3-04 use P3-05 and P3-06 instead respectively.

Par. No. Name Range ‘ Unit ‘ Default
P3-09 . . 0: Analogue Voltage 1
Signal Type - Terminal A2 1: Analogue Current
P3-10 Terminal AI2 Filter Time 0.01~10.00 s 0.01
P3-11 Zero Voltage Dead Band - Terminal AI2 0.0~20.00 V/mA 0.00
P3-12 Min Input Voltage - Terminal AI2 0.00~P3-13 \ 0.00
P3-13 Max Input Voltage - Terminal AI2 P3-12~10.00 \ 10.00
P3-14 Min Input Current - Terminal AI2 P3-15~19.99 mA 0.00
P3-15 Max Input Current - Terminal AI2 P3-14~20.00 mA 20.00
P3-16 Set Value/Feedback Value Versus Min Input -Terminal AI2 -200.00~200.00 % 0.00
P3-17 Set Value/Feedback Value Versus Max Input -Terminal AI12 -200.00~200.00 % 100.00

The usage of terminal AI2 is like terminal AIl.

Name Range Default
P3-48 Analogue Live Zero Timeout Time 1~99 s 10

Jwww.famcocorp.com
L5) Tel:oFl-F Aeooo 9 (255 Uagiaio 0312) (55 ol)S)ju P pioglS «ylygs
E-mail: info@famcocorp.com - )
Fax:ePl - FEQ9ESEP W S« cds o Buiiulll 5549,
@famco_group



FAMCO

Caniusp b
Live Zero Time-out Function is used for analog input signal detection. To active the Live Zero Timeout Function, if voltage input is selected, then
the low input voltage (P3-03, P3-12) settings must be greater than 1V; if current input is selected, the low input current (P3-05, P3-14) settings
must be greater than 2mA or more. If the analog input signal is lower than 50% of the settings of parameters of P3-03, P3-05, P3-12, P3-14, and
lasts longer than the settings of P3-48 Live Zero Timeout Time, this feature takes effect.
If the analog input signal is back to normal within the delay time, then reset the timer.

Diagram of Live Zero Timeout Function is shown below:

Analog Input
50%
P3-03, P3-05 , =TT TS
P3-12 » P3-14 V\
: Live Zero Timeout
l »
1 [} »
! [ i
P3-48 ime
Live Zero Timeout
Time

Name Range Unit Default
P3-49 Live Zero Timeout Function 0: No Action 0
2: Stop and Warning
3: Jog and Warning
4: Run at Max Speed P5-03 and Warning
5: Alarm Fault and Trip to stop

Select the live zero time-out function.

0: No function;

: Stop and warning, Drive stop and report warning “u.57”;

: Jog and warning, Drive will run in Jog speed and report warning “u.57”;

2
3
4: Run at Max Speed P5-03 and Warning, Drive will run in P5-03 Maximum speed and report warning “u.57”;
5

: Alarm Fault and Trip to stop, Drive will report alarm “A.57” and trip to stop.

Par. No. Name Range Default
P3-50 Signal Type - Terminal AO1 0: 0-20mA 3
1: 4-20mA
3: 0-10V

Select the output signal type to be present on analog output AO1.

Name Default

Range

P3-51 Output Function Selection- AO1 0~30 0
Select choices for the analog output AO1
Option Function | Scale B
0 No function
1 Output frequency In torque open loop:
0% =0, 100% = P5-08
In speed open loop mode:
0% =0, 100% =P0-16
2 Output current 0% =0, 100% =P9-16
3 Output Power 0% =0, 100% =P1-03
4 Motor Speed 0% =0, 100% = P1-07
5 Output voltage 0% =0, 100% = P1-04
10 Set Value If PO-15 =0, then 0% = 0, 100% = P0-16;
If PO-15 = 1, then 0% = -P0-16, 100% = P0-16;
11 Feedback Value
13 Set Value from Bus control
14 Pulse input 1 input frequency 0% = P2-50, 100% = P2-51
15 Terminal All input value 0% = P3-03 or P3-05,
100% = P3-04 or P3-06
16 Terminal AI2 input value 0% = P3-12 or P3-14,
100% = P3-13 or P3-15
20 DC link voltage 0% =0V, 100% = 1000V
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Par. No. Name RENTE Unit Default
P3-52 Value Versus Min Output - AO1 0.00~200.00 0.00
P3-53 Value Versus Max Output - AO1 0.00~200.00 % 100.00
P3-54 Min Output Voltage/Current - AO1 0.00~P3-55 ?40(;)0
P3-55 Max Output Voltage/Current - AO1 P3-54~10.00/20.00 /120 (50(;)0

Scale minimum/maximum output of selected analog signal at terminal AO1 as percentage of minimum/maximum signal value.
For example: In speed open loop mode, set P0-16 = 50.0, P3-50 = 3 (0~10V), P3-50 = 1 (Output frequency 0% = 0.0Hz, 100% = 50.0Hz), P3-52
= 0.00% (0.0Hz), P3-53 =100.00% (50.0Hz), P3-54= 2V, P3-55 = 8V, the relationship between the output frequency and AO1 output is shown

below:

»
>

O0Hz 50Hz 200Hz Output
frequency

If P3-52 = 80.00% (40Hz), P3-53 = 10.00% (5Hz), then the relationship between the output frequency and AO1 output is shown below:

AO1 Output4
8V
|
|
|
|
|
|
2v H===] 1
| | | »
SHz 40Hz 200Hz Output
frequency
Par. No. Name Range \ Unit | Default
P3-68 Min Set Value from Keypad -200.00~200.00 % 0.00
P3-69 Max Set Value from Keypad -200.00~200.00 % 100.00

These parameters are used to set the minimum/maximum set value from Keypad Up/Down key or potentiometer.

3.2.5 Parameter Group 4: Process PID and Other Controllers

Par. No. Name RGNS i Default
P4-00 Process PID Feedback Source 0: No function 0
1: Terminal All

2: Terminal AI2
20: Bus Communication

Select source of feedback signal.

Par. No. Name Range Unit ‘ Default
P4-01 Process PID Set Source 0: No function 0
1: Terminal AIl
2: Terminal AI2
5: Pulse input 1
10: Preset value 0+UP/DOWN
11: Multi preset value
20: Bus communication
30: Keypad

Select process PID reference source.
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0: No function;

1: Terminal AIl, use analogy input All as reference source, see P3-0%;

2: Terminal AI2, use analogy input AI2 as reference source, see P3-1%;

5: Pulse input 1, use pulse input DI4 as reference source, see P2-5%;

10: Present value 0 + Up/Down, use present value 0 and Up/Down, see P0-30;
11: Multi present value, see P0-30~P0-45;

20: Bus communication, use bus reference as reference source;

30: Keypad, use Keypad Up/Down key or potentiometer as reference source, see P3-68/P3-69;

Name Default
P4-02 Fiducial Value for Process PID Set/Feedback 0.0~3000.0 50.0

This parameter is set as the fiducial value of 100% set or feedback for process PID control.

Name RENTS Unit Default

P4-04 Process PID Control Logic: Positive/Negative 0: Positive; 1: Negative 0

0: Positive, reduce/increase the PID output if the feedback value is larger/lower than set value;

1: Negative, reduce/increase the PID output if the feedback value is lower/larger than set value;

Par. No. Name Range Default
P4-05 Process PID Anti Windup 0: Disable; 1: Enable 0

In case the PID output has reaches the limit but the error between set value and feedback value still exists in same sign, if the integrator continues
to work then the result of integrator will be very high. It will take very long time for the PID controller to response to the error sign change e.g.
from positive to negative. This ruins the control performance in a lot of application. Customer can use this function to avoid the problem.

0: Disable, continue regulation of a given error even when the PID output reaches to its limit;

1: Enable, ceases regulation of a given error when the PID output reaches to its limit;

Par. No. Name Default
P4-06 Cut-in Frequency for Process PID Speed Mode 0.0~200.0 Hz 0.0

Given a start command, the product will ramp from 0 to P4-06 in speed open control first. When the speed reaches to P4-06, the control will

switch over to Process PID control. The principle is described as below:

Output 4
Frequency

I Speed open | |

P4-06

A\

Time

Start _OFF] Lore

Command

Name Default
P4-07 Proportional Gain - Process PID 1 0.00~10.00 0.01

Enter the PID proportional gain. The proportional gain multiplies the error between the set value and the feedback value.

Attention: This function is disabled when it is set to “0”.

Range Default
P4-08 Integral Time - Process PID 1 0.01~655.35 s 655.35

Enter the PID integral time. The integrator provides an increasing gain at a constant error between the set value and the feedback value. The

integral time is the time needed by the integrator to reach the same gain as the proportional gain.

Par. No. Name Range Default
P4-09 Differentiating Time - Process PID 1 0.00~10.00 S 0.00
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Enter the PID differentiation time. The differentiator does not react to a constant error, but provides a gain only when the error changes. The

shorter the PID differentiation time, the stronger the gain from the differentiator.

Name g i Default
P4-13 Process PID Differential Limit 1.0~50.0 5.0

Enter a limit for the differentiator output.

Name RENTS Unit Default

P4-14 Error Tolerance Limit to Enable Process PID 0.0~200.0 0.1

When the error between the set value and feedback value is less than the set value of this parameter, the process PID control stops. The way how

PID control stops or restarts is controlled by P4-15.

Par. No. Name Range i Default
P4-15 Process PID Out/In Mode to Error Tolerance 0: Mode 0; 0
1: Mode 1;
2: Mode 2

0: Mode 0, if the absolute value of the error >= P4-14, PID is enabled; if the absolute value of the deviation < P4-14, PID is disabled, PID output
freezes;

1: Mode 1, if the absolute value of the error >= P4-14, PID is enabled. If error > 0, use error + P4-14 as error for PID calculation; If error <0, use
error - P4-14 as error for PID calculation; if the absolute value of the error < P4-14, PID is enabled as normal;

2: Mode 2, if the absolute value of the error >= P4-14, PID is enabled, but the output of I part is frozen; if the absolute value of the error < P4-14,
PID is enabled as normal;

Par. No. Name RENTS Unit Default

P4-18 Process PID Output Low Limit -100.00~100.00 0.00
P4-19 Process PID Output High Limit -100.00~100.00 % 100.00

These parameters are used to set process PID controller output low/high limit, 100% corresponds to P5-03 in speed mode.

Par. No. Name Range ‘ Unit ‘ Default
P4-22 Process PID Integral Output Low Limit -100.00~100.00 % 0.00
P4-23 Process PID Integral Output High Limit -100.00~100.00 % 100.00

This group of parameters are used to set the process PID controller integral output high and low limits.

Par. No. Name g i Default
P4-30 Speed PID Proportional Gain 0.000~1.000 0.010
P4-31 Speed PID Integral Time 2.0~2000.0 ms 8.0
P4-32 Speed PID Differentiation Time 0.0~200.0 s 30.0

Speed closed loop PID parameters.

Default
P4-52 Proportional Gain - Current Limit Controller 0~500 % 100
P4-53 Integration Time - Current Limit Controller 0.000~2.000 s 0.020
P4-54 Filter Time - Current Limit Control 0.1~100.0 ms 10.0

These parameters are used for the current limit controller which will be triggered if the motor current riches to P5-07.

3.2.6 Parameter Group 5: Limitation, Protection and Failure Detection

Par. No. Name Range \ Unit | Default
*P5-02 Motor Low Speed Limit 0.0~400.0 Hz 0.0
*P5-03 Motor High Speed Limit 0.0~400.0 Hz 65.0

P5-02 sets the low limit for Motor Speed. The Motor Low Speed Limit must not exceed the Motor Speed High Limit in P5-03. P5-03 sets the
high limit for Motor Speed. The Motor High Speed Limit must exceed the Motor Low Speed Limit in P5-02. Please be noticed that, P5-02 and
P5-03 are used to limit the set value.

Par. No. Name Range ‘ Unit ‘ Default
P5-07 Max Current Limit 0~300 % *

This parameter is used to set the output current limit, 100% equals to P1-06 rated motor current. If the output current reaches the P5-07, the
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product will report u.50 warning and current limit controllers start to function with the controller set in P4-5*.

Par. No. Name Range i Default
*P5-08 Max Output Frequency Limit 0.0~400.0 Hz 65
Provides a final limit on the output frequency of the product. Please be aware of that this parameter limit the final stator frequency applied to the
motor.
Par. No. Name RENTS Unit Default
P5-09 Threshold for Low Current Warning 0.00~P9-16 0.00
P5-10 Threshold for High Current Warning 0.00~ P9-16 A *

When the motor current falls below P5-09 or exceeds P5-10, a signal can be produced on relays or terminal DO. See [20] Out of current range,
[21] Below current low and [22] Above current high in P2-22/28/31.

Diagram of Warning Current Low and Warning Current High are shown below:

Output Current

Name Range i Default
P5-11 Threshold for Low Speed Warning 0.0~400.0 Hz 0.0
P5-12 Threshold for High Speed Warning 0.1~400.0 Hz 65.0

When the motor frequency falls below P5-11 or exceeds P5-12, a signal can be produced on relays or terminal DO. See [23] Out of frequency
range, [24] Below frequency low and [25] Above frequency high in P2-22/28/31. Diagram of Warning Frequency Low and Warning Frequency

High are shown below:

Motor Speed HE
P5-11

P5-12

DO/Relay Function 23

DO/Relay Function 24

]
DO/Relay Function 25

Par. No. Name Range ‘ Unit ‘ Default
P5-13 Threshold for Low Set Value Warning -200.00~200.00 % 0.00
P5-14 Threshold for High Set Value Warning -200.00~200.00 % 100.00

When the actual set value falls below P5-13 or exceeds P5-14, a signal can be produced on relays or terminal DO. 100% equals to value set in
P0-16 in speed control mode, P1-08 in torque control mode. See functions [29], [30] and [31] in P2-20/31/40.

Note: These parameters work on the final set value decided by P0O-11~P0-14, not on the set value for PID inputs.

Par. No. Name Range ‘ Unit ‘ Default
P5-15 Threshold for Low Feedback Warning -200.00~200.00 % 0.00
P5-16 Threshold for High Feedback Warning -200.00~200.00 % 100.00

When the feedback falls below P5-15 or exceeds P5-16, a signal can be produced on relays or terminal DO. 100% equals value set in P4-02. See
function [26], [27] and [28] in P2-22/28/31.
Note: These parameters only work on the feedback for PID as selected by P4-00.
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Name RENTS Unit Default

*P5-17 Enable Motor Phase Loss Protection 0: Disable; 1: Enable 1

If select [0] disable the motor phase loss protection, in case there is the failure, the motor can only be possible to protect by over current
protection. It may damage the motor and the customer get a wrong information. Normally it’s not recommended to select [0]. But in case the
product power size is much bigger than that of the motor and there is unbalance inside the motor, selecting [0] could avoid false alarm of motor

phase loss.

Range Default
*P5-18 Enable Current Limit/Torque Limit Warning 0: Disable; 1: Enable 1

This parameter is used to control whether the drive reports u.50/u.51 warning or not when the motor torque exceeds P5-04/P5-05 or the output

current exceeds P5-07.

Note: Even if you select disable the warning, current limit/torque limit controller still works.

Name Range Default
0: No Function
1: ETR Warning
P5-26 Motor Thermal Protection Function 2: ETR Alarm Fault 0
3: ETR Warning for Self-cooled Motor

4: ETR Alarm Fault for Self-cooled Motor

The product can afford thermal protection function via a calculation (ETR = Electronic Terminal Relay) of the thermal load of the motor. The
calculated thermal load is based on the motor current and motor speed according to the set in P5-27 and P5-28.

0: No function, there is no motor thermal protection;

1: ETR warning, if calculated thermal load exceeds the upper limit, the product reports warning.49

2: ETR alarm fault, if calculated thermal load exceeds the upper limit, the product reports alarm A.49 and trip to stop

3: ETR warning (Self-cooling mode)

4: ETR trip (Self-cooling mode)

[3] and [4] are similar as [1] and [2], but [3] and [4] are for motors without cooling fan. And the calculated thermal load increases faster, more
sensitive to motor speed and it takes longer time to clear the calculated thermal load when the current of the motor drops.

Name RENTS Unit Default
%

P5-28 Threshold for Motor Overload Protection 100~160 150

When ETR function is used, if motor current exceeds P1-06 rated motor current * P5-28 Threshold for Motor Overload Protection for duration
exceeding P5-27 motor overload protection time, the product will trigger motor overload warning or alarm as defined in P5-26.

Motor overload protection is based on an inverse time integral calculation. The relationship between overload current and protection time

(corresponding to P5-27) is described as below:

Motor current Protection time(corresponding to P5-27) Motor current Protection time(corresponding to P5-27)
percent percent
P5-28+0% 100% P5-28+30% 20%
P5-28+6% 50% P5-28+36% 18%
P5-28+12% 33% P5-28+42% 17%
P5-28+18% 29% P5-28+48% 16%
P5-28+24% 21% P5-28+54% 14%

The table above assumes the motor runs at rated speed, below is the table for correction factor according to the motor speed (the real protection

time should be divided by the correction factor).

Motor Speed (percent of P1-05) Correction Factor Motor Speed (percent of P1-05) Correction Factor

0-12.5% 2.1 100%-112.5% 1

12.5%-25% 2.1 112.5%-125% 1.05

25%-37.5% 1.67 125%-137.5% 1.12

37.5%-50% 1.45 137.5%-150% 1.2

50%-62.5% 1.31 150%-162.5% 1.31

62.5%-75% 1.2 162.5%-175% 1.45

75%-87.5% 1.12 175%-187.5% 1.67

87.5%-100% 1.05 187.5%-Max. 2.1

For example, set P5-27 = 10, P5-28 = 120%, run at rated frequency, current is 132% rated motor current, protection time is 10 x 33% = 3.3
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minutes. If the operating frequency is 30Hz (60% of rated frequency), the protection time is 3.3+1.31 = 2.52 minutes.

Note: It is necessary to correctly set the P5-28 motor overload protection factor according to the actual overload capacity of the motor. If this

parameter is set too large, it may happen that the motor is overloaded but the product cannot protect it in time!

Par. No. Name Default
0: No Action
1: Only Waring
P5-29 Function at Mains Phase Loss 2: Trip to stop and Alarm Fault (Heavy Load) 3
3: Trip to stop and Alarm Fault (Mid Load)

4: Trip to stop and Alarm Fault (Light Load)

This parameter is used to select the action in case mains phase loss.

0: No action. The product will have no protection, it’s not recommended normally

1: Only warning. The product will report warning u.26 in case mains phase loss with load applied and the product will continue to run.

2: Trip to stop and alarm fault (Heavy load). The product will report alarm A.26 and trip to stop. But the product can detect the mains phase loss
only when the load is full and continues for certain period time (normally in minutes)

3: Trip to stop and alarm fault (Mid load). The product will report alarm A.26 and trip to stop. But the product can detect the mains phase loss
only when certain percentage of rated load is applied (normally 30%~60%)

4: Trip to stop and alarm fault (Light load). The product will report alarm A.26 and trip to stop. In this option, the protection can be triggered very

fast when the product starts to ramp the motor.

Name Range Unit Default
0: Not Lock, Alarm/Fault Resettable without Re-Power On

P5- Al Fault Lock Handli
>-30 arm/Fault Lock Handling 1: Lock, Alarm/Fault Lock Resettable only after Re-Power On

In default setup, the locked alarms/faults (refer to 2.6.1) cannot be reset unless power-down and power-on cycle is implemented. In some special
cases, customer wants to reset the locked alarms/faults with a power-down and power-up operation, then customer can set P5-30 to 0. Please be

very careful to so and consider all the safety issues.

Par. No. Name Range Default
P5-31 Delay Time to Alarm Current Limit Fault 0~60 S 60

When the output current reaches the current limit level set in P5-07, a warning u.50 is triggered. When the current limit warning has been
continuously present for the period specified in this parameter, the product will trip to stop and report alarm A.50. If P5-31 = 60, the alarm and

trip function is disabled.

Default

0: Trip to stop and Alarm Fault directly

P5-33 Action at Warni . . .
ction at Watning 1: Warning and Re-catch Motor after Failure Disappear

This parameter is to define the action when warning like over voltage, undervoltage and over current at which the product needs to coast the
motor temporary but the failure can disappear and the product needs to recover the control of the motor.

0: Trip to stop and Alarm Fault directly, at failure, the warning will turn into alarm directly and trip to stop.

1: Warning and Re-catch Motor after Failure Disappear, at failure the product will report warning and coast the motor first, when the failure

disappears, the product will try to re-control the motor.

Par. No. Name Range Unit Default
0: Speed Track (IM/PM) and Angle Track (Fly start)
1: Direct Re-catch

P5-34 Method to Re-catch Motor at Warning

This parameter defines how the product re-control the motor when P5-33 is set to [1]

0: Speed Track (IM/PM) and Angle Track (Fly start). The product will track the speed (for both IM and PM) and angle (only for PM) of the
motor first and re-control the motor with the tracked speed/angle. If it fails to track the speed/angle, the it will start the motor form 0 speed.

1: Direct Re-catch. The product will assume there is no speed change in the motor during the coasted period, and re-control the motor based on
the voltage command when the warning is triggered.

Note: [1] is only for IM motor. For PM motor, it will work as [0] no matter what is set in P5-34
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3.2.7 Parameter Group 6: Keypad Operation and Display

Par. No. Name Range Unit Default
P6-03 Customer Defined Value for 0 Speed 0.0~6553.5 0.00
P6-04 Customer Defined Value for Max Speed 0.0~6553.5 100.00

It is possible to customize a readout value in the product. Custom readout value is linear proportional to speed, it is stored in parameter P9-48.
The calculation of Custom Readout Value (P9-48) is shown below:
P9-48 = (P6-04 - P6-03) x P9-07 + P5-03 + P6-03

Par. No. Name Range Unit Default
P6-05 Keypad Display Option 0~8191 0

The Keypad is fixed to display the output frequency, reference and motor current (switchable by short press “ENTER” key). This parameter is
used to show other physical variable (also install in parameters P9-*), each variable corresponds to a weight. For example, if you want to display
the temperature and the terminal AIl on Keypad. You can set

P6-05=8+128=136

Below is the list of the weights for all physical variables.

Weight Parameter Selected Physical Variable
1 P9-06 Motor Voltage
2 P9-04 Motor Speed
4 P9-11 DC-Voltage
8 P9-13 Temperature
16 P9-20 Feedback Value
32 P9-45 Counter A
64 P9-46 Counter B
128 P9-24 All Input
256 P9-26 Al2 Input
512 P9-35 Pulse Inputl
1024 P9-43 Pulse Outputl
2048 P9-48 Variable Defined by Customer
4096 P9-05 Output Power
Par. No. Name Default
. 0: Remote Mode
P6-31 Local/Remote Mode Selection I: Local Mode 0

0: Remote Mode, “RUN” key will be disabled and customers also can not stop the drive by press “STOP” key.
1: Local Mode. Customers can press “RUN” key to run the drive, press “STOP” key to stop the drive .
The reset function of “STOP” key is still valid no matter which mode be selected. Customers can press “STOP” key to reset the Alarm When the

drive report unlocked Alarm.

Par. No. Name Range Unit Default

. 0: Disabled
P6-34 Lock Keypad for Parameter Edit I: Enabled and Lock 0

0: Disabled
1: Enabled and Lock, prevent unauthorized editing of parameters.

Attention: This function is only valid to keypad, not active to local bus.

3.2.8 Parameter Group 7: Auxiliary and Special Functions

Par. No. Name Range Unit Default

0: No Function
P7-00 Special Operation Functi 0
pecial Lperation Tunction 9: Reset Parameters to Factory Defaults

0: No function
9: Reset parameters to factory defaults. Reset all the parameters except for information about the drive itself and the parameters recording running

history plus communication parameters P0-80~P0-82 . And the operation procedure is :
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Stepl:Set parameter P7-00 = 9;
Step2:Power down the product fully and power on again, the keypad shows A.01
Step3:Press the “STOP” key to clear the A.01, then the parameters are reset.

Name RENTS Unit Default
0: Resume with Set Value as Set before Re-power

1: Not Run, but Keep Set Value as Set before Re-power 1
2: Not Run and Clear Set Value

Function at Re-Power (for Local

P7-01 Mode Only)

Selects the action upon reconnection of the drive to mains voltage after power down in Hand operation mode.

0: Resume with Set Value as Set before Re-power. Restart with the same local set value and the same start/stop settings as before the drive was
powered down.

1: Not Run, but Keep Set Value as Set before Re-power. Keep to the stop status until a new start command is given. The set value set before the
drive was powered down is saved and will be used if a new start command is given.

2: Not Run and Clear Set Value. Keep to stop status and clear the set value unit new commands are given.

Range Default
*P7-10 Min Switch Frequency 2~16: 2~16 kHz kHz 2

Limit the permissible minimal switching frequency also for temperature auto tuning functions

Par. No. Name Unit Default
*P7-11 Over Modulation Coefficient 90.0~105.5 % 100.0

Increase this parameter can increase the ability to output higher voltage with same mains voltage. But increase the ability could result in more

harmonic voltage/current on the motor.

Name Range Unit Default
*P7-12 0: Compensate Average DC voltage 0

DC-Link Voltage PWM tion Functi
C-Link Voltage Compensation Function 2: Compensate DC Ripple Voltage

When DC voltage changes, the PWM signals need compensation to apply the right voltage to the motor. This parameter defines how the product
compensate the voltage changes.

0: Compensate Average DC voltage. The product only compensates the changes of the average DC voltage discarding the rectifying ripple
voltage.

2: Compensate DC Ripple Voltage. The product compensates the ripple voltage as well as the average voltage change. This function can reduce

the harmonic torque but the effect will be limited if the mains voltage is too low.

Par. No. Name Unit Default
P7-13 DC-link Voltage PWM Compensation Disable at 1

VF control 0: Disable; 1: Enable

This function is used to disable the compensation function at VF control mode. Normally this is used to improve the ramp down capability by

dissipating the braking energy in the motor. But doing so is risky to damage the motor in case the mains voltage is high.

Default
P7-14 Dead Time Compensation Adjustment Coefficient | 0~200 % 100

This parameter is used to adjust the dead time compensation due to the tolerance between ideal dead time and real deadtime. 100% means
compensate based on ideal dead time, lower than 100% means compensate less than the ideal dead time, higher than 100% means compensate
more than the ideal dead time.

Par. No. Name Range Unit Default
P7-17 Max Frequency for Dead Time Compensation 20~400 Hz *

From frequency P7-17 and higher, the deadtime compensation coefficient will drop to 0 and the deadtime compensation function is disabled.

From OHz to P7-17, the deadtime compensation coefficient drops from P7-14 to O linearly.

Range Default
0: Reset by Command
P7-36 Method to Reset Alarm Fault 1~10: Auto Reset for 1~10 Times 0

11: Auto Reset for Unlimited Times

Define how the alarm faults can be reset.

0: Reset by Command. The alarm faults can on be reset by a command, pressing the “STOP” key, the DI inputs or communication reset command
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1~10: Auto reset for 1-10 times. The product can reset 1~10 times of alarm faults automatically after the alarms are triggered.

11: Auto Reset for Unlimited Times. The product will reset the alarm faults without limitation.

Note:

1. The product can only reset the alarm fault when the failure reason is cleared. Even if the product fails to reset the alarm fault, it will be counted
in times.

2. This function works for locked alarm faults only if P5-30=0

3. The count of times will be cleared to 0 when the product is re-powered

4. This function does not work for warnings.

Name Unit Default
P7-37 Alarm Auto Reset Waiting Time 0~600 S 10

Set the time interval from alarm faults to perform the automatic reset function. This parameter is active only when P7-12 set to [1] ~ [10].

Name RENTS Unit Default
*P7-38 VT Function Level 40~90 % 90

Enter the level of motor magnetization at low speed. Selection of a low value reduces energy loss in the motor, but also reduces load capability,
especially for start.

Par. No. Name Range Unit Default
P7-46 Threshold Voltage for OVC Function Grid Voltage Dependent \Y *

When the DC link voltage exceeds the value of P7-46, over-voltage control defined in P7-47 is activated.

The following table is the Over-voltage Control Threshold Voltage’s range and default value depending on P1-01 Grid Type:

Grid Type RENTS Default
200~240V 360~395V 385V
380~440V 680~780V 710V
440~480V 750~780V 780V
Name Default
. 0: Disable
P7-47 OVC Function 1. Enable 0

Over-voltage control (OVC) can limit the voltage in DC link when ramp down the motor by limiting the ramp down speed. It is not suitable for
application with continuous potential energy feedback, e.g. lift.

Note: If the resistance braking threshold voltage is lower than the overvoltage control threshold voltage, the resistance braking will take effect

first. If the overvoltage control threshold voltage is set lower than the resistance braking threshold voltage, the overvoltage control will take effect

first.
RENTS Default
P7-48 OVC Integral Time 0.01~0.10 s
P7-49 OVC Proportional Gain 0~200 %

Define the controller used in OVC control.

Note: These parameters are only active when selecting [2] Mode 1or [3] Mode 2 in P7-47.

Par. No. Name Range Unit Default
P7-50 Bypass Speed Start 1 0.0 ~400.0 Hz 0.0
P7-51 Bypass Speed End 1 0.0 ~400.0 Hz 0.0
P7-52 Bypass Speed Start 2 0.0 ~ 400.0 Hz 0.0
P7-53 Bypass Speed End 2 0.0 ~ 400.0 Hz 0.0
P7-54 Bypass Speed Start 3 0.0 ~400.0 Hz 0.0
P7-55 Bypass Speed End 3 0.0 ~400.0 Hz 0.0

These parameters are used to define 3 ranges of speed in which the motor should not stay to avoid the mechanical resonance. If the speed is set

within the range, the set speed will be move to the closest start point or end point of the bypass speed range.

3.2.9 Parameter Group 8: Basic and Running Information

Par. No. Name Range Unit Default
P8-00 PU SW Version

View the software version of the Power Unit.
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Default

Name
Total Days with Power On

RENTS Unit

P8-30 0~9999 d

View how many days the drive has been power on. This value can’t be reset.

Par. No. Range Unit Default

P8-31 0~60000 h

View how many hours the motor has run. Reset the value to 0 by P8-37 Reset Running Hours Counter.

Name
Total Running Hours

Name Default

Total Energy Consumed

Range Unit
kWh

P8-32 0~65535

View the total power consumed. Reset the the value to 0 by P8-36 Reset Consumed Energy Counter.

Default

Par. No.
P8-33 0~65535

View the number of times the drive has been powered up. This parameter can’t be reset.

Range Unit

Name
Number of Power Ups

Par. No. Unit Default

P8-34

Name
Number of Over-Temperatures

Range
0~65535

View the number of that how many over-temperature faults have occurred. This parameter can’t be reset.

Par. No. Default

P8-35 0~65535

View the number of that how many over-voltage faults have occurred. This parameter can’t be reset.

Name
Number of Over-Voltages

Range

Default
Reset 0

Name
Reset Consumed Energy Counter

P8-36 0: Not Reset; 1:

0: Not reset;
1: Reset. Reset the counter to zero (see P8-32);

Attention: This parameter can’t be set via bus communication.

Default

RENTIE
0: Not Reset; 1: Reset 0

Name
Reset Running Hours Counter

P8-37

0: Not reset;
1: Reset, running hours counter is reset to zero (see P8-31);

Attention: This parameter can’t be set via bus communication.

Default

P8-40~P8-49

These are the 10 latest occurred Alarm Log.

Alarm Log

Par. No. Name Range Unit Default
P8-50~P8-59 Warning Log
This is the 10 latest occurred Warning Log.
3.2.10 Parameter Group 9: Real Time Running Status Monitoring
Par. No. Name Range ‘ Unit Default
P9-00 Control Word 0~65535
P9-01 Status Word 0~65535
P9-02 Set Value -4999.0~4999.0
P9-04 Motor Speed 0~24000 rpm
P9-05 Output Power 0.000~655.35 kW
P9-06 Output Voltage 0.0~6553.5 \Y
P9-07 Output Frequency 0.0~590.0 Hz
P9-08 Output Current 0.00~655.35 A
P9-09 Output Torque -200.0~200.0 %
P9-10 Motor Thermal Load Status 0~100 %
P9-11 DC Link Voltage 0~65535 \4
P9-13 Heatsink or IGBT Temperature -128~127 0
P9-14 Inverter Thermal Load Status 0~255 %
P9-15 Nominal Inverter Current 0.0~6553.5 A
P9-16 Max Inverter Current 0.0~6553.5 A
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Par. No. Name Range Unit Default

P9-17 Power Board Temperature -128~127 0
P9-18 Rectifier Temperature -128~127 0
P9-19 PID Set Value -200.0~200.0 %
P9-20 PID Feedback Value -200.0~200.0

P9-21 PID Output -200.0~200.0 %

These parameters are used to view the running status of the product.

Par. No. Name Range Unit Default
P9-22 Digital Input 0~65535

View the status of the digital input. Each digital input terminal corresponds to a weight, as shown in the following table. If the drive detects that
the digital input terminal is valid, it has a weight, otherwise it does not, and the weight value is added to the parameter value.

For example: REV and DI2 are valid, P9-22 =2 + 8§ = 10.

Terminal | D4 DI3 DI2 DI1 REV FWD
Weight | 32 16 8 4 2 1
Par. No. Name Range Unit Default
P9-23 0: 0~10V
All Analogue Input Type 1. 0~20mA
P9-24 All Input Value 0.00-20.00 V/mA
P9-25 0: 0~10V
AI2 Analogue Input Type 1: 0~20mA
P9-26 Al2 Input Value 0.00-20.00 V/mA

Name RENTS Unit Default
P9-39 Relay Output Status 0~1

View the status of the relay output. Each relay output terminal corresponds to a weight, as shown in the following table. If a relay output terminal

is valid, it has a weight, otherwise it does not, and the weight value is added to the parameter value. For example: Relay! is valid, P9-39 = 1.

Par. No. Name Unit Default
P9-40 AO1 output 0.00-20.00 V/mA

Par. No. Name Range Unit Default
P9-45 Counter A Value 0~65535
P9-46 Counter B Value 0~65535
P9-47 Set Value from Bus Communication -32768~32767
P9-48 Variable Defined by Customer 0~6553.5

3.2.11 Parameter Group 19: Simple PLC

Default

0 © once running then keep running
P19-00 | SPLC control mode 1 : once running then stop

2 I cycle running

0: once running then keep running. it will keep running the last step speed after inverter finished all steps.
1: once running then stop.it will stop after inverter finished all steps.

2: cycle running, it will cycle again after inverter finished all steps.

Name Range Default

0 : No function

P19-01 SPLC store selection 1 : save at Stop 0

2 : save at Power down

0: No function. do not save current running step and speed when inverter stop or power down.
1: save at Stop. it will save current running step and speed when inverter stop.
2: save at Power down. it will save current running step and speed when inverter power down or stop.
Attention: If inverter saved running step and speed, inverter will start running from saved step and speed when inverter run again. If inverter do
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Default

SPLC multi-speed0~ SPLC
multi-speed15

Name Range Default

SPLC step 0 ramp time ~ SPLC step
15 ramp time

P19-26~P19-41 0.0~6000.0 S 0

P19-26~P19-41: 16 steps ramp time(the time from former step speed ramp to current step speed). Example: if P19-27(step 1 ramp time)=5S, it

means it need 5 seconds from step 0 speed(P19-10) ramp to step 1 speed(P19-11).

Name Range Default

SPLC step 0 running time~ SPLC

step 15 running time 0.0~6000.0 § 0

P19-42~P19-57

P19-42~P19-57:16 steps running time. please refer the picture below about the ramp time and running time detail description .

HZ

Ramp time(P19-26) from OHZ to
tep O speed Ramp time(P19-27) from step O

sqeed to step 1 speed

| |
Step 1 speed(P19-11) ——r ‘L****—\

Step 0 speed(P19-10) ]

| |
\‘ >‘ \‘ »
IStep O running, Step 1 running!

} time(P19-42) | | time(P19-43) }
0 I |

Ramp time and running time description

Attention: If step X ramp time and running time are 0S, then all steps after X will be disabled. Example: set P19-29(step3 ramp time)=0 and

P19-45(step3 running time)=0, then from step3 to step15 will be disabled.

Range Default

P19-80 0~65535 RPM

This parameter is Read only, it is used to monitor the one cycle average speed.

Range Default

P19-81 Current Running step 0~15

This parameter is Read only, it is used to monitor the Current Running step.

Default
P19-82 Current Running step time 0.0~6553.5 S
This parameter is Read only, it is used to monitor the Current Running step time.
Par. No. Name Range ‘ Unit Default
P19-83 Reset times 0.0~65535 S

This parameter is used to monitor the SPLC reset times
Attention: SPLC function use steps:

a. Set P0-03=2 (enable SPLC function)

b.  Set one DI terminal function (P2-05~P2-10)to 64

c.  Set parameters Group 19 based on application request.

d.  Ensure Drive is in remote mode, set DI terminal( which function set to 64) to active, then SPLC start running.
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3.2.12 Parameter Group 20:Pump application

Name Range Default

P20-00° | 1mp control mode 0 - pressure mode 0

0: Pressure close loop mode, it will automatically change relative parameters.PO-11=21(The main speed source is Process PID), P4-00=1(the

pressure feedback source is All,default is 0~10V voltage input),P4-01=11(set object pressure by P0-30)

Par. No. Name Range ‘ Unit Default
P20-01 minimum output frequency 0.00~P20-02 % 40
P20-02 | maximum output frequency P20-01~100.00 % 100

Running speed range: 0.00% is corresponding to 0HZ,100% is corresponding to PO-16.

Default

P20-60 0 : disable

Sleep enable selection 1 © enable 0

0: sleep function disable
1: enable sleep function
Par. No. Name Range ‘ Unit Default

P20-61 Sleep frequency threshold 0.00~100.00 % 2

If output frequency < P20-01+P20-61 , sleep frequency condition satisfied.
Par. No. Name Range ‘ Unit Default

P20-62 Sleep pressure threshold 0.00~100.00

If feedback pressure > object pressure - P20-62, sleep pressure condition satisfied.
Name Default
P20-63 Sleep detection time 0.0~300.0 S 10

Default

P20-64 | minimum sleep time 0.0~1800.0 S 300

When inverter enter sleep state, it will sleep at least time P20-64,then inverter will try to check wake up condition.

Par. No. Name Range ‘ Unit Default
P20-65 wake up pressure threshold 0.00~100.00 % 10
P20-66 wake up detection time 0.0~60.0 S 1

If feedback pressure < object pressure - P20-65 more than detection time P20-66,then inverter will wake up and run again.

About the detail speed and wake up logic, please refer the picture below:

JE 2k
H¥rIE 7 PO-30
PRBRIE F7=H b3 IE 11-P20-62 L .
_______ T\ SEATHE M —~ = LR P20-02
W 1= H bR IE /1-P20-65 — —_— _ o
= ————— — L = ] TR P20-01
¢ en UENE)
A P20166
i 1]
P20-63
>‘ PRARES ’%
]

P20-64

Sleep and wake up description
Attention: pump application use steps:
a.  Set P0-03=1 (enable Pump function).
b.  Setone DI terminal function (P2-05~P2-10)to 64
c.  Set parameters Group 20 based on application request. If customer want use sleep function, please set P20-60=1.
d.  Ensure Drive is in remote mode, set DI terminal( which function set to 64) to active, then Pump function start running

e.  Pressure unit description: all the pressure relative parameter (P0-30,P20-62,P20-65) units are percent(%),100%=the pressure sensor maximum
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feedback. Example : if the pressure sensor signal is 4~20MA ,and the measure range is 0~1Mpa, first you need set AI2 as pressure feedback
source(P4-00=2) and change AI2 input range(P3-14=4 and P3-15=20),then if you set P0-30=40%,it means the object pressure is 0.4Mpa.

f.  About the sleep and wake up condition details, please refer picture above: only two sleep conditions(output frequency and feedback pressure)

are satisfied, then sleep state can be active.

Chapter 4 The introduction of Keypad KP00

The keypad built in can be used for parameter set/read, control and monitoring etc. Below shows the appearance of the keypad.

(B [B [
=EFF

The product can be set by P6-31 to two different running modes: Local Mode and Remote Mode.

Local Mode: The product is controlled by keypad, including start/stop and target frequency set etc.

Remote Mode: The product is controlled by I/O terminals or communication Bus, keypad is only for monitoring and parameter setup.
Description of the lights on keypad

L/R Light: To indicate the mode of the product, Always On --- Remote Mode, Flashing --- Local Mode.

FWD. REV Lights:

FWD REV \ Status
On Off Running in Forward Direction
Off On Running in Reverse Direction
Off Off Stopped

LED lights of “Hz”, “A”: Used to indicate the physical meaning of the values shown on the key pad, please refer to the section 3.2.2

The five digits LED display can show the reference frequency, parameter number or value, alarm/warning code etc.

4.1 Introduction of the keys:

Key Name \ Function

<< In home display, press to switch the physical variables shown for monitoring; In parameter number selection,
press to switch the digit place of the parameter number to be modified; In parameter value modification,

press to switch the digit place of parameter value to be modified

STOP Press to control the product stop when product is in Local Mode or reset the fault (if there is alarm)
MENU Press to enter the menu for parameter setup or exit the menu
ENTER/Potential meter 1. Press to confirm the parameter number selection and enter the parameter value displaying/modification, or

press to confirm the parameter value and back to the Parameter number selection menu.
2. Turn the potential meter to change the reference in home display of local mode, or to adjust the parameter

number or to adjust the parameter value in parameter setup

RUN Press to run the motor when product is in Local Mode.

4.2 Setting of the parameters

Take changing the parameter P1-06 “rated motor current” to 9.6A as an example:

1. From home display, press the “MENU” key to enter the parameter number selection display;
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2. Press the “<<” key to select the digit place of parameter number you want to change and turn the potential meter to adjust the parameter
number to “P1-06”

3. Press the potential meter to confirm the parameter number selection and enter the parameter value modification display.

4. Press the “<<” key to select the digit place of parameter value you want to change and turn the potential meter to adjust the parameter value to
“g 6”

5. Press the potential meter to confirm the parameter value input and back to the parameter number selection display, parameter number “P1-07”
will be shown.

6. Repeat the operation steps 2 to 5 if more parameters need to be changed. press the “MENU” key back to the home display

Note: In parameter number selection or parameter value modification, if no operation for certain period, the keypad will jump back to the home

display automatically

4.3 Monitor the Product Status

In the default setup, the keypad will only show one of the motor frequencies, set value and motor current in home display (switchable by “<<”
key). If more physical variables need to be shown in the home display, you can set the parameter P6-05. You can use the “<<” key to switch and

select one of the variables defined in P6-05 and show it in the home display.

Blow table shows the meaning and how them will be shown for the main physical variables which can be defined in P6-05.

Physical Variable Monitoring Parameter Indication Character LED lights Status
Output Frequency P9-07 T “Hz” Always On
“Hz” Always On
Set Value P9-02 N/A "A" Always ON
Motor Current P9-08 A "A" Always On
“Hz” Always On
Motor Voltage P9-06 N/A “RPM” Always On
Motor Speed P9-04 N/A “RPM” Always On
"A" Always On
DC Voltage P9-11 N/A “RPM” Always On
Inverter Temperature P9-13 N/A “RPM” Flashing
“Hz” Always On
Feedback Value P9-20 N/A “RPM" Flashine
“Hz” Flashing
Analogue Inputs P9-24 or P9-26 N/A “RPM?” Flashing

4.4 Check the Fault Log (Warning or Alarm Log)

The keypad will show the fault code when any fault is triggered. The product can log 10 latest warnings and 10 latest alarms. You can check the

latest warning information via parameters P8-40~P8-49 and alarms via parameters P8-50~P8-59.
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4.5 Comparison Table for Character Displaying

0/1,2 3, 4|5/6|7 8|9
3 Juc|c|1gorag
U [ I I | o J)u [ I |
A|/B/C D E|F G|H I |J
0 N I Y O A I I
1T T I I I I B u jrrji J
KILIM N O P Q R|S T
| ool cr
L ol (] 11
u/v W X|Y | Z| -|+ =
Ny 0 1 I -
uu J L | -
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N S O O A Y O I
T T o I A O 70 _
kil m/ nflo|lplqg|r|s|t
I _|gojg|-|C|L
L [ (] J1 L
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Chapter 5 Fault Handling and Maintenance

5.1 Fault Handling

5.1.1 Fault codes and Handling

ADBO classify the Faults into 3 categories: Warning, Alarm and Error and they can be shown on the keypad with defined codes.

Warning is for faults close to design limit or parameter set limit, but with which the product can continue to work under a designed control or the
product can suspend and recover automatically when the anomaly disappears. Customer can monitor the specific warning information via keypad
or communication bus. On an LED keypad, the warning will be shown as ‘u.XX’. ‘u’ means warning, ‘XX’ represents the code of the fault.

Alarm is for faults which could damage the product or other equipment in short time so that the product must be disabled from the system
immediately. When an alarm is triggered, a ‘reset’ operation must be taken by a command from keypad or from the upper controller before the
product can run again. On an LED keypad, the alarm will be shown as ‘A.XX’. ‘A’ means alarm, ‘XX’ represents the code of the fault. To
eliminate some of the faults, customers must power down the product and do debug or test on part of the circuits. For this type of faults, AD80
affords lock function and when the fault is triggered it will be locked. The locked fault cannot be reset until a power down-power on cycle is
operated and the reason for fault is cleared. This type of faults is called locked-fault. All locked-fault will be treated as ‘alarm’ as well. Customer
can disable the lock function for some of the locked-fault by setting P5-30=0. Doing this, the customer must be very careful and be responsible
for the safety.

Error is for mis-operation from the customer, e.g. trying to change a parameter value via Keypad which is not allowed to change. An Error will be

shown as ‘Er. XX’ on an LED keypad. The product will continue to run and the Error will not be logged.

Below is the list for all the faults:

Warning = Alarm  Error Fault Name Reason Description Suggested Handling
Parameters reset to factory " “
A.01 Factory Reset defaults without confirmation Press "STOP “key to Confirm
A.02% Internal Fault Contact our local support or SSInverter Company
Motor cqntrql/IO Motor control board Failed to | 1.Power off, then confirm the installation of 10 board
u.03 A.03* communication . .
time out communicate with 10 board 2.Contact our local support or SSInverter Company
Power Board 24V
%
A04 Error Internal Hardware fault 1. Confirm no problem in external load to 24v
AOS* gitli drive voltage Internal Hardware fault 2. Contact our local support or SSInverter Company
u.07 A.07* Fan Fault Too mu.ch dust on the fan or Clean or replace the fan
the fan is aged
A.16% Short Circuit Short circuit between phases Check the motor cable and motor insulation status
of motor
Flashover or short circuit . .
wi7 AT Earth fault between output phases and 1.Check cable or motor phase to ground insulation status
2.Replace cable or motor
ground
w19 A 19% Brake resistor Brake resistor is short circuit | Check the wire of brake resistor or Replace Brake
) ) short-circuit (22kW and below) resistor
w20 A 20% Brake transistor Brake transistor is damaged Contact our local support or SSInverter Company to
) ) short-circuit (22kW and below) repair
w2l A2]* Brake Detect Brake resistor is not Chf:ck the Brake resistor or replace suitable Brake
connected or working. resistor
Over Current at Over current due to that
u.23 A23 ) power supply voltage dips too | Check the Power supply
ow voltage
much
Power supply voltage dips
u.24 A.24 Under Voltage too much, or high load to too | Check the Power supply
low power supply voltage
was A5 Overload at low High load at continuous low Check the Power supply
voltage power supply voltage
u.26 A.26* Mains Phase Loss | Missing phase on supply side | 1.Check the Power supply
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Warning = Alarm  Error Fault Name Reason Description Suggested Handling
KEB function triggered but
failed to hold the DC voltage
at power supply voltage drop, | 1.Check the Power suppl
u-27 A27 KEB fault dug to too 15& }i]nertia%)r twop 2.Set suitable KEB T}’E)rre):s}lllold voltage
long time for power supply
voltage drop.
A28% M'otc.)r phase U
missing
A.29%* M.O tor phase V I.motor phase imbalance Check the motor phase cable and motor.
missing 2.motor cable loose
A 30% Mpt(?r phase W
missing
1. The input voltage is too
high;
2. The motor works in 1. Check the power supply
generator mode; 2. Use brake resistor or energy feedback unit to consume
u.36 A.36 Over Voltage 3. The deceleration time is or use up the generate energy
too short; 3. Adjust relative parameters to avoid the motor working
4. The braking unit and in generator mode
braking resistor are not
installed.
IGBT Over Too high load or the cooling 1. Check the load
u.37 A.37 condition beyond the 2. Check the cooling condition, include to clean the
Temperature . . .
specification airduct or replace the fan
. . 1. Check the load
u.43 A.43 Power Board Over | Too .hlgh load or too high 2. Check the cooling condition, include to clean the
Temperature ambient temperature .
airduct or replace the fan
1. Motor parameters and/or
motor control parameters are
not set appropriately;
2. The power size of inverter 1.Adjust relevant parameters
is too small comparing to the | 2.Select inverter with higher power rating
u4s A4S Over Current motor or the load 3.Check the power supply voltage
3. The power supply voltage 4.Contact our local support or ABC Company
is too low;
4. The inverter failed to catch
a spinning motor at fly
1. Too heavy load or too low
power supply voltage
.2' The.p ower size of 1.Correctly set relevant parameters especially the motor
inverter is too small parameters
u.46 A.46 Drive Overload ;:on(;paring to the motor or the 2 Select inverter with high power rating.
3(?aMo for parameters and/or 3. Contact the local distributor or ABC Company
motor control parameters are
not set appropriately;
1. Too heavy load on the
motor . . 1.Check selection/installation of the thermistor for motor
2. Cooling condition for the .
u.48 A48 Motor Over motor is not good enough temperature sensing -
Temperature - 2.Check the cooling conditions for motor
3. Thermistor for motor
L 3. Check the load versus rated power of the motor
temperature sensing 1s not
used correctly
1. Motor parameters and/or
motor control parameters are 1. Correctly set relevant parameters especially the motor
u.49 A.49 Motor Overload not set appropriately; parameters
2. Too heavy load on the 3. Check the load versus rated power of the motor
motor
Current exceeds the
parameter set max. current
(P5-07) due to:
1. Too heavy load comparing
to the power size of the
u.50 A.50 Current Limit ;ﬁ\iﬁgsrfas  ramp with inertia Adjust P5-07 or try A.45 solution
3. Too low power supply
voltage
4. Motor parameters and/or
motor control parameters are
not set appropriately;
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Warning = Alarm  Error

Fault Name

Reason Description

Suggested Handling

Torque exceeds the parameter
u.51 A51 Torque Limit set max. torque Adjust P5-04/P5-05 or try A.45 solution
(P5-04/P5-05).
1. Wire connection problem
w57 AST Analogue input 2. The parameters for 1. Check the wire connection
’ ’ terminals Error AI1/AI2 live zero are not 2. Adjust the relevant parameter setup
correctly set
Drive communication timeout
(with external controller
PC/PLC/HMI etc.) 1.Check external controller PC, PLC, HMI etc.
1. External controller 2.Check communication line connection
w62 A62 Communication abnormal 3.Correctly set communication parameters(P0-8X)
’ ’ Timeout 2. communication line 4. Wiring the communication cables correctly, including
connection problem shielding and grounding
3. communication 5.Contact our local support or SSInverter Company
Parameters(P0-8X) incorrect.
4.EMC problem.
u.66 Motor Loss Motor cable connection or Check motor cable or motor phase
motor problems;
Actual motor current cannot
A.69 gj;gi?fﬁ;ake ?; T?ggf;lﬁzsg)z?;?;zg;m Correctly set mechanical brake parameters(P1-97~P1-98)
delay time.
u.75 ?;g:olaicense Ejﬁ;}g({;}l;i?is\?aggmout Contact our local support or SSInverter Company
u.76 A.76 External alarm DI termlnal§ select external Check external alarm source
alarm function
Keypad . . .
Er90 | communication Keypad Ealled to 1.Power off, then confirm the installation of the keypad
Timeout communicate with inverter 2.Contact our local support or SSInverter Company
Er.93 g?sr;&f(;er change Zlifn%?a?&f‘s; E)a;rilxlfl:;ljgning Change the parameter after Drive stop
A99 AMA Error Failed to finish the.motor Correctly set motor parameters according to motor
parameter auto tuning nameplate

Note: The Alarms marked with ‘*’ are locked-faults.

5.1.2 How to Get the Fault Info

The customer can get the fault information from the keypad display or get the fault information via the RS485

5.2 Maintenance

The parts of product could be impacted by the environment temperature, humidity, vibration, salt mist, dust etc. Proper maintenance of the

product during storage and running is important to keep the product from failure and life reduction.

5.2.1 Routine Inspection

Below items should are suggested for routing inspection:

Any abnormal sound from the motor during running?

Any abnormal vibration from the motor during running?

Is there any special change in the installation environment?

Are the cooling fans running ok?

Check the temperatures inside the product via the parameter group 9
Check the motor voltage, current and frequency

Is there any special dust, e.g. metal dust or corrosive liquid?

5.2.2 Maintenance

According to the application, customer can check the product at a regular interval, e.g. every 3~6 months to clear the hidden problem.
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Items for Maintenance Measures

Control terminals loose? Fasten the screws with a torque-controlled screw driver if loose
Power terminals loose Fasten the screws with a torque-controlled screw driver or socket wrench if loose
PE terminals loose? Fasten the screws with a torque-controlled screw driver or socket wrench if loose
Fixation of the product loose? Fasten the screws with a torque-controlled screw driver or socket wrench if loose
Control wire or power cable worn? Replace the wire or cable
Air duct blocked? Clean the air duct
Fan speed too low or blocked? Clean or replace the fan

Caution:

Please power off the product and wait for enough time to ensure safety before maintenance;
Avoid dropping any screws, wire lead and other metal materials inside the product, otherwise it could be damaged when power on;

It is forbidden to do any change inside the product.

5.2.3 The storage and transportation of product

The product should be stored inside the package before installation. Below items are demanded for storage:

In a dust free and dry environment;

Storage temperature: -25°G~65°C;

Storage humidity: 5%-95% and no condensing;

Storage in environment without corrosive gas or liquid;

Put on shelf away from the ground with package;

Transportation ambient temperature: -25°C~70°C,

Transportation ambient humidity: below 95%

Caution: It’s inadvisable to store the product for longtime due to electrolytic capacitors inside. If you DO need to store the product for long time
please follow bellow rules:

Power the product every 6 months for more than 5 hours in a special way

Power the product before the first time running in a special way

The special way to power the product means to power the product with a voltage and current controlled supply and increase the voltage slowly,
normally with a voltage regulator.

Power the product directly to high voltage after long time storage could explode the electrolytic capacitors.

5.2.4 Scrapping of the product
Materials used in the product are recyclable to save resource and protect the environment. For example, the package material is biodegradable and
recyclable. All the metal parts can be recycled as well as the plastic and rubber. Scrapping the Printed Circuit Board and electrolytic capacitor

should follow standards IEC62635. All the handling for scrapping of the product should follow the local regulations.
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Chapter 6 SSI80 Basic Application Guide

This chapter describes the basic operations via keypad or control terminals. Operation via communication buses is similar by sending control

commands to the SSI80 and/or setting the parameters (Please refer to Appendix) of SSI80.

6.1 Control with Keypad

1. Ensure the product is working in Local Mode (L/R light flashing), or set P6-31=1 to switch to Local Mode.
2. Adjust the set frequency by turning the potential meter.

3. Press the “RUN” key to start the motor, and adjust the motor speed by turning the potential meter.

4. Press the “STOP” key to stop the motor.

Note: In Local Mode, the product only receives commands from the keypad. Normally Local Mode is for system debugging.

6.2 Control with Terminals

1. Ensure the product is working in Remote Mode (L/R light always ON). If not, switch the product to the Remote Mode by set P6-31=0. The
product is default in Remote Mode.

2. Control in default parameter setup: In default, the DI terminal named as “FWD” is set to function of start/stop (P2-05=10), the DI terminal
named as “REV” is set to function of reverse run (P2-06=12), and the main set value source is set to All terminal (PO-11 = 1), and the AIl
terminal is set as analogue voltage input (P3-00=0). In the default parameter setup, you can start the motor forward direction by enabling the
signal to terminal “FWD” (short circuit the “FWD?” terminal to “GND”) and stop the motor by disconnecting the terminal “FWD” from terminal
“GND”. You can start the motor reverse direction by connecting the terminal “REV” to “GND” and stop the motor by disconnecting the terminal
“REV” from terminal “GND”. You can change the motor speed by adjusting the voltage on terminal AIl.

3. Control with Preset multi-stage value: Based on the default parameter setup, you need to change the main set value source to preset multi-stage
value (PO-11=11) and keep the function of terminals “DI1”~“DI3” as default (P2-07~P2-10 = 22~24), and set the preset values in parameters
P0-30~P0-37 to the speeds you expect. Then you can change the motor speed to preset value by changing the logic status of terminals “DI1” ~
“DI3”.

6.3 Reset the parameters to Factory Defaults

1. Set parameter P7-00 = 9;
2. Power down the product fully and power on again, the keypad shows A.01

3. Press the “STOP” key to clear the A.01, then the parameters are reset to factory defaults except for the parameter group 8 and group 9.

6.4 Reset the Faults (Alarms)

For non-locked faults, press “STOP” key to reset the fault.

For locked faults:

If parameter P5-30 = 0, press “STOP” to reset the fault;

If parameter P5-30 =1, you need to power down and power on first, then press “STOP” key to reset the fault.

You can also set a DI terminal function to reset fault (set one of the parameters from P2-05 to P2-09 equals 1), and use DI signal to reset the fault.
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6.5 Motor Parameters Auto Tuning

Correct motor parameters help to ensure the control performance. Motor parameter auto tuning function can identify the motor parameters
(parameters from P1-14 to P1-27) automatically. If you did not run the motor parameter auto tuning operation, the control will use default motor
parameters or use the parameters you set manually.

1. Ensure the motor is standstill

2. Set Parameters from P1-02 to P1-07 as the nameplate of the motor

3. Set parameter P1-13 to value 1 or 2 or 3 or 4 or 5 depending on your demands (Refer to description of parameter P1-13 in 3.3.2). After you
confirm the parameter P1-13 value, the keypad will show “PUSH” “RUN”. Then press the “RUN” key, the product starts the motor parameter
auto tuning function

4. Wait the until the keypad shows “PUSH” “Ent”, then press the “ENTER” key. The motor parameter auto tuning function finished and the motor
parameters are updated.

Note: You can stop the motor parameter auto tuning function by press the “STOP” key.
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Appendix A. Modbus Communication Guidance

The ADS0 drive provide RS485 communication interface. It adopts international standard Modbus communication protocol to perform
master-slave communication. The user can realize centralized control through PC/PLC to adapt specific application requirements.

1. Application Mode

1.1 Interface Mode

The communication interface is RS485. RS485 works on semi duplex and its data signal applies differential transmission which is called balance
transmission too.

1.2 Networking Mode

The drive has two networking modes: single master/multiple slaves networking and single master/single slave networking.

Twisted pairs with shield screen
The 485+ - SRS+
master 485- A4l IRs. Drive
Earth L_|Earth

Single master/single slave networking diagram

Twisted pairs with shield screen

T RS+

485+ 1200
485- | [+ terminal
Earth & resistor
‘ RS+ Earth RS+ Earth Earth
RS- RS- RS-
The master Drive1 Drive2 | eeeees DriveN

Single master/multiple slaves networking diagram

Specification:

1. No matter which mode, the drive is used as a slave in communication. When master sends commands using broadcast address, the slave does
not respond;

2. It is recommended to use shield cables in multiple connection. The basic parameter of the devices, such as baud rate and digital check bit in

RS485 should be the same as slave device’s and there should be no repeated addresses in slave devices.

2. Protocol Format
Modbus protocol only support RTU mode.

RTU data frame format is shown as the figure below:

[ ¢————— Modbus message ——————— |

Start: at least 3.5 idle
characters

End: at least 3.5 idle

Data characters

Slave address Function code Check

Specification:

At least 3.5 idle characters
Address: 0-127(0 is broadcast address)

Slave address

Function code Modbus function code

Data (N-1)

Data (N-2) 2 * N data
b:elta 0

CRC CHK high-8-bit CRC check

CRC CHK low-8-bit
End

at least 3.5 idle characters

3. Function Code
Function code supported by AD80 drive Modbus protocol are as shown in the table below:

Function code Description Meaning

0x03 Read Holding Registers Read drive functional parameters and running status parameters
0x06 Preset Single Register Over-write individual drive functional parameters

0x10 Preset Multiple Regs Over-write multiple Registers

4. Register Address Definition

All the following register addresses are started from 0.

4.1 The Rules of Register Address of the Parameter Number
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The parameters can be mapping to register address. The rules of register address of the parameter number are shown below:
Register address = PNU — 1
For example: The register address of P0-30 is 30 - 1 =29 (0x001D)
The register address of P9-11 is 911 - 1 = 910(0x038E)
Attention: Parameters Group 8 and 9 are Read-only.
The Drive don’t support write or read multiple parameters at a time.
4.2 Other Register Addresses Specification

In addition to parameter is mapped to Modbus registers, there are some additional registers within the drive which can be used to control the drive,

monitor the drive's status. These registers can support write or read maximum 10 registers at a time.

Register address Specification
9999" Control command W
10000 Frequency command W
10099 State R
10100 Warning/Alarm code R
10101 Output frequency (0~Fmax, unit: 0.1Hz) R
10102 Output current (unit: 0.01A) R
10103 Output voltage (unit: 1V) R
10104 Output power (unit: 0.01kW) R
10105 Motor speed (unit: 1rpm) R
10106 DC bus voltage (unit: 1V) R
10107 Reference R
10108 Process PID Feedback R
* Reg. 9999 specification
Bit [ Specification

Bit 7~0(run/stop control etc.) 0x00: No function

0x01: Run forward

0x02: Reverse

0x03: Jog

0x04: Jog reverse

0x05: Stop

0x06: Coast

0x07: Reset
Bit 11~8(Preset value select) 0000B:P0-30(Preset Value 0)

0001B: P0-31(Preset Valuel)

1111B: P0-45(Preset Value 15)
Bit 13~12(Ramp time select) 00B: Ramp 1

01B: Ramp 2

10B: Ramp 3

11B: Ramp 4
Bit 14 Reserved
Bit 15 1B: Enable Bit8~13 function; 0B: Disable Bit8~13 function

* Reg. 10000 specification

When using communication to control the drive, you can set the frequency directly by writing register 10000 . The register value is in the range of
0.00 ~ P5-08, unit 0.01Hz.
* Reg. 10099 specification

Bit Specification
Bit 0 0B: None; 1B: Warning
Bit 1 0B: None; 1B: Alarm
Bit 3~2 00B: Stop

01B: Run forward

10B: Reverse

11B: Reserved

Bit 7~4 Reserved

Bit 11~8 0000B: Using Preset Value 0
0001B: Using Preset Value 1

1111B: Using Preset Value 15
Bit 15~12 Reserved

* Reg. 10100specification

Register 10100 is used to read the drive warning/alarm code. For example: When the drive occurs A.48 alarm, the value of register 10100 is 48.
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When the drive occurs u.24 warning, the value of register 10100 is 24.

5. Communication ratio values

The Communication data is expressed by hexadecimal in actual application and there is no radix point in hexadecimal. For example, if you want
to set P5-08 = 61.5, 61.5 can be magnified by 10 times into 615. So hex 0x0267 (615) can be used to express 61.5.

A non-integer can be timed by a multiple to get an integer and the integer can be called communication ratio values.

The communication ratio values are referred to the radix point of the setting range of default value in the functional parameter list. If there are
radix point n, then the communication ratio value m is 10 n.

6. Error message

There may be errors in the communication process, for example, some parameters are read-only, but the PC/PLC sends a written directive, the
drive will return an error message.

Error message data frame format is shown as the figure below:

|4¢———————————— Errormessage — P

Slave address Function code Error code Check

Error message function code = requirements function code + 0x80

0x01 Function code error, the drive does not support this kind of function code.
0x02 The register address is invalid.

0x03 The value exceeds the upper limit of the parameter

0x04 Operation error.

7. Examples

7.1 Read Holding Registers (0x03)

7.1.1 Read Motor speed

Read parameter P9-04(Reg 903) to get the Motor speed.
Transmit: 01 03 03 87 00 01 34 67 (Hexadecimal)
Receive: 01 03 02 05 DC BA 8D (Hexadecimal)

Transmit data specification:

01 Address

03 Function

03 87 Register address: 903(0x0387)
00 01 The number of read registers is 1

Receive data specification:

01 Address

03 Function

02 The byte number of received data

05 DC 0x05DC converts to decimal number is 1500. So, the value of P9-04 is 1500RPM

7.1.2 Read Drive Status, warning/alarm code and output frequency
Read multiple Registers 10099, 10100, 10101 to get all information.

Transmit: 01 03 27 73 00 03 FE A4 (Hexadecimal)

Receive: 01 03 06 00 04 00 00 01 F4 DO A2 (Hexadecimal)

Transmit data specification:

01 Address

03 Function

2773 Register address: 10099(0x2773)
0003 The number of read registers is 3
FE A4 CRC check

Receive data specification:
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01 Address

03 Function

06 The byte number of received data

0004 000001 F4 The value of Reg. 10099 is 0x0004.
Note:

Bit 0 is OB, that is No warning;

Bit 1 is OB, that is No Alarm;

Bit 3~2 is 01B, that is Run forward;

Bit 11~8 is 0000B, that is Using Preset Value 0;

The value of Reg. 10100 is 0x0000(0). The drive doesn’t have warning/ alarm, so it is 0.
The value of Reg. 10101 is 0x01F4(500). So, the drive output frequency is 500/10=50.0Hz.

7.2 Write Single Register (0x06)

Set motor rated speed to 1430RPM.

Write P1-07(Reg 106) =1430.

Transmit: 01 06 00 6A 05 96 2A E8 (Hexadecimal)
Receive: 01 06 00 6A 05 96 2A E8 (Hexadecimal)

Transmit data specification:

Field Description
01 Address
06 Function
00 6A Register address of P1-07 is :107-1= 106(0x006A)
05 96 The value wants to set to P1-07 is 0x0596(1430)

Receive data specification:

Field Description
01 Address
06 Function
00 6A Register address of P1-07 is :107-1= 106(0x006A)
05 96 The value of P1-07 is 0x0596(1430)

7.3 Write Multiple Registers (0x10)

Start the drive and set Drive output frequency.

Write register 9999 to control the drive running and write register 10000 to set the drive output frequency.
Transmit: 01 10 27 OF 00 02 04 00 01 09 C4 5A 1D (Hexadecimal)

Receive: 01 1027 OF 00 02 7B 7F (Hexadecimal)

Transmit data specification:

01 Address
10 Function
27 OF Register address: 9999(0x270F)
00 02 The number of write registers is 2
04 The byte number of write data is 4
000109 C4 Reg. 9999=0x0001

Note:

Bit 7~0 is 0x01, that is Run forward,

Bit 11~8 is 0000B, that is Using Preset Value 0;

Bit 13~12 is 00B, that is Using ramp 1;

Bit 15 is OB, that is Disable bit 13~8;

Reg. 10000= 0x09C4(2500, So the Reference frequency is 2500 / 100 = 25.00Hz)

Receive data specification

Field Description
01 Address
10 Function
27 OF Register address: 9999(0x270F)
00 02 The number of write registers is 2
01 Address
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SSINVERTER-SSI800

Preface
Thanks for choosing the SSI800 modularity family, including its vector frequency converter, control unit and other modules.

Before using the products, please read the manual first to make sure the performance and specification of the products are fully understood, so that the
products can be installed and operated safely and achieve the best value for the customer. Specifically, the manual describes the demands for maintenance and
reconditioning of the products, please read the manual or download relevant materials from our website when needed.

Only professional electrical engineer is allowed to install or debug the product wherever high voltage is applied. In the manual, some information is marked

with £=(Caution) or ~— (Danger) to warn of the safety demands for moving, installing, operating and testing the products. Please follow the demands. If
any question, please contact us for professional advices.

Please be noticed that the SSI800 is a family of different modules. You can order different modules separately and some modules can run separately. You can
build up your own product combination based on your demands. Below modules are illustrated in this manual: Power Unit (abbreviated as PU, functions to
achieve the power conversion, motor control, protection etc.), Control Unit (abbreviated as CU, functions to achieve application control, control terminal
and/or human interface), keypad, option cards and other options.

To fulfil more and more demands from the customer, we may upgrade our products and the manual as well, you may not receive the notification if no special
agreement is made. Please keep attention to our website or consult us if any change happens.
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Chapter 1 Overview of the SSI800 Modules
SSI1800 is a family of different modules, as listed below:

Name Type Specification Function Description
PUOO 200~240V: 0.37~2.2kW Powe_r Conversion, motor speed or torque control, a Control
Power Unit 380~480V: 0.75~450kW Unit is must to run the motor

PUO1 200~240V: 0.37~2.2kw Power Conversion, motor speed or torque control, can run
380~480V: 0.75~22kW the motor with its built-in DI/DO/Modbus
6DI+2Al1+A0+DO+2Relay+RS485 Application control, control terminal and/or Keypad, or

Control Unit Cu00 5 Digits LED Keypad support option cards

One option card socket

KPO1 5 digits LED, ) Local operation, status monitoring, parameter set/read or

Keypad m(_:remental potentla}l n_1eter _ copy _ _

KPO2 7line LCD, USB/Wi-Fi, real time Local operation, statL_Js monitoring, parameter set/read or
clock copy, SW update, Wireless control

PGO1 12V/24V 150mA, 50KHz Common mode incremental encoder

PG02 5V 200Ma,200KHz Differential mode incremental encoder

. PGO03 5~7V, 10KHz, 2/4/6/8 poles Resolver for speed/position sense
Option Cards DPOL | DPVL Profibus-DP

10, RT, IRT Profinite

PNO1

Din-rail Option DR1 Only up to 2.2Kw For din-rail mounting
Panel-Through PTA-PT7 Only from 11Kw to 90Kw For panel-through mounting
Option )
Decoupling Plate ED1-ED5 | Only up to 22Kw For grounding the shielding of control wire and power cable

NOTE : a. Customize design for Control Unit is possible and compatible for all
b. More option cards are coming later

Below are several examples of the comblnatlon of dlfferent modules possnble for application

Power Unit
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1.1 Type and Specification of main Power Unit of SSI800
Currently two series of Power Unit can be ordered, listed as below:

Type Name Power Range Difference
PUOO 0.37KW-450KW No DI/DO/RS485 and no LED for status
PUO1 0.37KW-22KW 2DI1/1D0O/1RS485 for control and 2LEDs for monitoring
7 —nl VAN fl\fl |
. | | C_ |
No control terminal I\%go EP I.gifﬂé_él;gl‘ugx‘;\“;‘ 2DI/1D0/1RS485
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1.1.1 Nameplate for SSI1800 Power Unit (PUOO/PUOQ1)
Description of the Name Plate

Item

Description

1

Logo

Type code

Power input specification

Power output specification

Bar code

Order number

Warning information

Company name

OO (N[O~ W|N

QC Pass

=
o

Country of origin

SSinverter co.,ltd

2 Model:SS1800-4T3R7GB/5R5PB-V00 3.785.5KW
3 INPUT:3x380V-480V 15A/18.6A

4 | OUTPUT:3xOVin 0-59Hz 9.6A/11.2A @ 9
SIN:F0101524V030A0009239

5

6 | O/N: ABC000149 MADE IN CHINA 10
CAUTION:

7 A SEE MANUAL
WARNING:

8 RISK OF HIGH VOLTAGE

DO NOT TOUCH UNTIL
AMIN.AFTER POWER OFF

Explanation of the Type Code :

No. Model:SS1800-4T3R7GB/5R5PB-V00

15 SSI800 | 551800 family

6-7 4T Line in voltage, 4T: 3phase380V 2T: 3phase220V 2S: single phase 220V

8-15 7D5H/011L Power size. 7D5 means 7.5kw, H means for heavy load type; 011 means 11kw, L means for light load type.

For Models not supporting dual rating, digits 12~15 will be null

Note :

E)www.famcocorp.com
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1.1.2 Main specifications and models for SS1800 Power Unit (PU00/PU01)
Model Type Power Voltage Heavy Load Light Load A§|r
(kw) V) Input (A) | Output (A) | Input (A) Output (A) | (M*/h)
SS1800-2S0R37GB 0.37 1x200-240 6.5 25 - - -
SS1800-2S0R75GB 0.75 1x200-240 9.3 45 - - -
SS1800-2S1R5GB 15 1x200-240 155 75 . . .
SS1800-252R2GB 22 1x200-240 23 9.6 - - -
3x380-440 37 23 5.8 37
SSI800-4TOR75GB/L.5PB | 0.75/1.5 172
3x440-480 3.2 2.1 5.0 3.4
3x380-440 6 38 85 53
SS1800-4TIR5GB/2.2PB 1522 17.2
3x%440-480 5.2 35 7.3 48
3x380-440 8.5 5.3 14.0 85
SS1800-4T2R2GB/3.7PB 2.213.7 17.2
3x440-480 7.3 48 124 8.2
3x380-440 15 96 18.6 11.2
SS1800-4T3R7GB/5.5PB 4.0/5.5 455
3x440-480 12.9 8.8 18.1 11.0
3x380-440 208 130 247 155
SS1800-4TSREGB/7.5PB 55/75 90
3x440-480 19.1 118 214 14.2
3x380-440 27.1 17.0 33.1 22.0
SS1800-4T7R5GB/011PB 7.5/11 90
3x440-480 234 155 302 21.0
3x380-440 359 25.0 425 31.0
SS1800-4T011GB/015PB 11/15 124
3x%440-480 314 22.7 39.8 28.5
3x380-440 434 320 50.2 36.0
SS1800-4T015GB/018R5PB | 15/18.5 170
3x%440-480 40.2 29.1 45.8 34.0
3x380-440 515 38.0 58.5 425
SS1800-4T015GB/018R5PB | 18.5/22 230
3x440-480 46.1 345 54.0 40.0
3x%380-440 61 45.0 79.0 56.0
SS1800-4T018R5GB/022PB 22/30 272
3x440-480 54.5 40.9 73.0 51.0
3x380-440 825 61.0 98.0 71.0
SS1800-4T022GB/030PB 30/37 303
3x440-480 74 52.0 90.0 65.0
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1.1.3 Specification

Item Specification
Single Phase 200~240V -15%~+10% ;
Voltage
Line in 3 Phase 380~480V -15%~+10% ;
Freguency 50/60Hz+5%
Unbalance 3% ;
Voltage 3 Phase 0~100% L.ine in voltage
Out put Frequency 0~590Hz ;
Control algorithm V/F control, Vector Control
Start Torque 0.5Hz 150% ;
Overload H_eavy load type: 150% 60s, 180% 3s
Light load type: 120% 60s, 150% 3s
Switching Frequency 0-37~22Kw: 2k~16kHz ;
Main Control = 30Kw: 2k~12kHz
Speed resolution Digital: 0.001Hz; Analogue: 0.5%. of the maximal setup;
Speed accuracy at Speed Open Loop +0.5% of Nominal speed
Source of Control Command Keypad, DI inputs, Bus communication
Source of Reference Keypad, Analogue inputs, Pulse inputs, Bus communication
gg::eerlitrle?t?én setup 4 sets of acceleration/deceleration time, range: 0.05-6000.00s ;

Basic Functions

Speed open loop/speed close loop, Process close loop, torque control (with/without speed sensor), Motor auto tuning,
Load compensation, auto DC voltage regulation, DC brake/AC brake, speed limit, current/torque limit, fly start, KEB etc.
Note: Speed close loop or torque control with speed sensor is OK only when a control unit and PG card are installed

A'\:puralgia;:]c;n Multistage speed control by terminals or PLC function, S ramp, Mechanic brake, counter, ProcessPID, Jog etc.
Protection Short circuit, Ground fault, line phase loss, under voltage, over voltage, over current, overload, over temperature, motor
Functions thermal protection, motor phase loss, control wire broken etc.
DI (Only PUO1) 2 Dis for NPN and voltage input
DO (Only PUO1) 1 DO of 40mA
Control RS485 1 RS485/Modbus, maximal 38400bit/s ;
Terminals (Only PUO1)
Connector Functions for Control Unit or Keypad
Protection Level 1P20 ;
Operating range: -10°C ~ 60°C
Operation Ambient Temperature As heavy load type: Nominal current to 50°C, derate from 50°C
Operation As light load type: Nominal current to 40°C, derate from 40°C
Environment Operation Ambient Humidity 5%-85% (No condensing at 95%) ;
Vibration 1.14qg;
Altitude 1000m, derate from 1000m
Motor cable length Shielded Cable: 50m ; Un-shielded cable:100m
Others Brake Chopper Built in as default up to 22kW

1.1.4 Derating requirement

Derating with temperature: when used as heavy load type, derating is required from temperature higher than 50°C. 2.0% per degree is
demanded. when used as heavy load type, derating is required from temperature higher than 40°C. 3.0% per degree is demanded.
Derating with altitude: derating is required from altitude higher than 1000m. 1% load per 100m or 0.5°C ambient ambient temperature
is demanded.

1.2 SS1800 Control Unit (CU)
Currently only one type of Control Unit is available. More Control Unit will be available depending on the demands from the market or
customization.
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1.3.2 Main specification and Models of option cards
Model type Main Specification Appearance
Power supply : 12V/24V; 150mA ;
AD-PGO01 Input : A/B/Z, Voltage/OC/OE/push-pull, 50KHz
Divider Output : A1 B1 (divider multiple: 1~255) - .
Power supply : 5V, 200mA ; i -
Input : A+/A-,B+/B-,Z+/Z-differential signal, 200KHz I R
AD-PG02 o . . o A N — .
PG card Divider Output : A+/A-;B+/B- (divider multiple: - TR
1-255) ‘ . Encode 12 0
Resolver 3 O
Power supply : REF+/REF; (VRMS : 5V~7V)
AD-PG03 Stimulation frequency : 10KHZ
Inputs: SIN+/SIN-; COS+/COS-
Number of pole pair: 2, 4,6, 8
‘ ‘—77_ —— -
[ I
Protocol: Profibus DPVO/DPV1 ‘ p = -
Terminal: DB9 with DP+, DP-, RTS, 5V, GND ST o |
AD-DPOL Baud rate: 9.6Kbps~12Mbps ‘ Profibus-Di rzg |
GSD file: available {
1 — _|
Bus T T
communication [
P— — -
(I = |
_ Protocol: Profinite 10, RT, IRT — e
AD-PNOL Terminal: RJ45 ‘ . Porfinet 20 |
| ‘ I 130 |
| i || T | |
IL TR |
a0
10 extension | AD-1001 TBD ) — L O |
O Expansion 120 |
— L3 0D
0000OEIEI00CO00

1.4.2 Main specification and model of keypad

Model Type AD-KP01 AD-KP02
Display 5 digits LED 7 lines LCD, Bilingual
. . Remoting distance 15m 15m
Main specification — p—
Additional Interface No USB, Wi-Fi
Real Time Clock No Yes

Appearance

e

Jwww.famcocorp.com

) E-mail: info@famcocorp.com

) @famco_group

&)

. Tel:eFI-F Acooo F 9

Fax:oll - FFI9FSEP

(205 Ungaio 03l2) (5 Sl 0)S)ju Pl JingliS « oylygs

1P Syl cuas o8yl (59529)




FAMCO

AR i LD SSINVERTER-SS1800

esee

1.5 Other options supported in SS1800

Options for din-rail mounting, panel-through mounting and decoupling plate can be afforded for SSI800 application. Din-rail
mounting option is only for products up to 2.2Kw. Panel-through mounting options are available only for products from 11Kw to
90Kw. Decoupling plates are available only for products up to 22Kw.

In additional, based on the application demands, external chokes, brake resistor or filters could be necessary. The selection of these
parts is recommended in this manual. You can buy from a third party, or ask for from us.

1.6 Guidance for use SSI800 modules in combination
1.6.1 Power Units work alone

Both PUQO and PUO1 can drive a motor alone.

1.6.1.1 PUOO works alone :

Because there is no DI or RS485 in PUQO, the Unit cannot accept the commend from customer or system. Normally PUOO will not be used alone.
However, you can connect a keypad, e.g. AD-KPOL1 to the 10PIN connector and control the motor by the keypad (shown as below picture).
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1.6.1.2 PUO1 works alone

There are 2 DI, 1 DO and 1 RS485 interface built in PUO1, you can send the command to and get feedback from the Power Unit via these terminals
with PLC or other controller to achieve the automatic control. At the same time, you can connect a keypad to the Power Unit via the 10 PIN

connector (reference to 1.6.1.1)

1.6.2 Combine the Control Unit with Power Unit

To achieve much more complex control than the Power Unit alone, including terminals control, special application and keypad control, you can
install a Control Unit onto the Power Unit. You can install the Control Unit onto the Power Unit simply by a “click” or remove the Control Unit from

the Power Unit without any special tools, as shown below.
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Install the Control Unit onto the Power Unit : Clip the bottom of the Control Unit into the bracket of the Power Unit, then turn the Control Unit to
the Power Unit, until a “click” at the top, the installation is finished.
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Remove the Control Unit from the Power Unit: Press down the snap joint at the top, then turn and remove the Control Unit from the Power Unit.

The connection between the Control Unit and Power Unit is achieved with special protocol defined by SSI company. For example, when Power Unit
PUOO and Control Unit CUOO are combined, then you get a standard frequency converter. The application control speed and terminal scan speed can
be 1ms one time and the motor control speed can be 100uS one time fastest. you can set a parameter to define the response from the drive when the
Control Unit is removed: alarm or continue to run the motor (default is to alarm and trip to stop). It not recommended to remove or plug the Control
Unit while power is on, otherwise the product could be damaged.

Within SS1800 family, any Control Unit is compatible with different Power Units (PUOO, PUO1 or any future released Power Unit). Specifically, a
physically same Control Unit can be installed to different Power Unit and no other set up change is needed. On the other hand, different Control Unit
(CU00, CUO1 or any future released Control Unit) can be installed to the same Power Unit to achieve different functions or the best performance/cost
ratio. You don’t need to change any SW or HW setup to achieve these.

1.6.3 Use option card or keypad on Control Unit

You can extend the function by connecting Option Card or Keypad to the Control Unit (CU00, CUO1 or other)

Both CU00 and CUO1 can support different types of Option Cards, including AD-PG01, AD-PG02, AD-PG03, AD-DP01, AD-PNO01, AD-1001 etc.
Only one Option Card can be installed in CUOO at the same time. however, CUO1 can support two. How to install the Option Cards into CUQO is
shown below.
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Install the Option Card in CUOO: Align the Option Card with the guide rail at the bottom of the Control Unit, then push up to the right position. Fix
the Option Card with a screw at the top right corner of the option card.

Although CUOO has an integrated keypad, you can connect an extension keypad (AD-KP01, ADKPO2 etc.) via the RJ45 connector. The connection is
as below. Please be notified that, if an extension keypad is installed, neither the integrated keypad nor the option card can operate.

S
ﬂ%\“@ ——cm
%n :
% 22 MENU
% 599
= -
b S
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N
‘ 8!
2% \\

CUO01 has no integrated keypad. However, ADKPO1 can be installed into CUO1 (detachable) or connected to it via a cable. ADKPO02 can be
connected to CUOO or CUO1 only by wire. There is no confliction between Keypad and Option Cards in CUO1 for using them at the same time.

Chapter 2 Operation Instruction for SSI800 Power Units

2.1 Safety Instruction for Power Units of SSI1800
Definition of Safety :
In the manual, the do’s and don’ts of safety announcements are classified into two categories as below:

__..-"'[\\_\Caution: Not following the safety announcements may lead to damage of the product or equipment

Z/‘ Warning: Not following the safety announcements may lead to death or hurt to the humane body

2.1.1 Before Power On

Caution '\
The power supply must be within the specification of product. JAAN
Please install the product in a safe environment. Please operate the product within the specified ambient temperature and humidity, avoid direct
sunlight to the product. Please prevent the product from driping water because the protection level of product is IP20. Installing the product in an
unsafe enviroment may lead to fire, explosion or electric shock.
If the product is installed in a cabinet, please ensure a good airconduct. Cooling fans to take the heat out of the cabinet is demanded especially
when there are some other components that generates heat. The ambient temperature inside the cabinet should be controlled within specification
of all the parts to avoid over temperature protection or fire.
You should NOT RUN/STOP the product by switching on/off the input power to the product, e.g. with a contactor. This operation may lead to
damage of the product. Keypad, 10 terminal or bus communication command is recommended to run/stop the product.
Installing contactor or air switch at the output side of the product is not recommended. If you have to do so, please make sure that the output
current of the product is stopped when operating the contactor or switch.
It is prohibited to connect any capacitor or varistor directly at the output side of the product. Doing so may lead to unexpected failure of damage
of the product.
High distortion over the standards in the power supply, including harmonics and unbalance, may lead to failure or damage of the product. Please
avoid connecting to the common-connection-point directly with equipment which generate strong distortion in the grid, e.g. electric welding
machine.
Make sure all the power ports (R/S/T/P/N/BR/U/V/W) are connected correctly, otherwise the product will be damaged when power on or start.
In factory default set up, motor thermal protection is disabled. If this function is demanded, please set the parameter according to the manual.
Isolation tests to the product or internal components could be destructive and damage the product. Please consult us if you need to do so.
Electonic components is sensitive to ESD, do not touch the PCBAs without ESD protection.
The product is designed for high voltage operation, only qualified electrical engineers can be responsible for the installation, commisioning, tests
and maintenance for the product.
Do NOT move the product via the front cover of the product to avoid droping hazard. Please use the bottom of the product or the specificly
designed construction.
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YN Warning
Make sure the power is off for enough time before connecting the wires
Please install the product on fire-proof material to avoid any fire hazard.
Do not install the product in the environment with explosive gases, otherwise there will be explosion hazard.
Connect the PE terminal to the safe ground. NEVER use the null line as ground, otherwise it may lead to electric shock.
It is strictly prohibted to disassemble the products and change the parts, components, connections or setup of the products without permission.
Doing so may lead to electric shock, explosion etc.
Please install the product cover correctly before power on.

2.1.2 With Power on

’é_’ Warning
NEVER plug or remove any part of the product when the product is powered except for the detachable keypad. Doing so may lead to product
damage or humane injury or death.

Keep children and irrelevant person away from the product when it is powered on.

2.1.3 Running

/p, Caution
Do Not switch in/off the motor to the product during running. Doing so may lead to failure or damage of the product.

Motor cable length exceeding the specification will reduce the life time of the products or lead to failure. If multi-motor is connected to the
product, the total motor cable length should be within 50% of the specification. If motor cable length exceeds the limitation, please install filter at
the output of the product.

Pay attention to the speed limitation for the motor bearing and other mechanical device.

/5 WVarning
Do NOT touch or detect the circuit with detector of multimeter, oscilloscope or any other equipment.
Do NOT open the front cover of the product during running.
If the Fault-Auto-Restart function is enabled by parameter setup, the motor may rotate again after failure. Please stay away from any moving part
including the motor.

2.1.4 Power Off

%\ Warning
Before touch the power terminals or any part inside the product, please make sure all the connections which can power the product have been
removed, including AC line in, DC inputs.

Even all the connections which can power the product have be removed, there could still be residual voltage inside. Please wait for enough time
according to the specification before touch the power terminals or any internal parts.

2.2 Mechanical and Electrical Installation
2.2.1 Mechanical Installation

2.2.1.1 Installation Environment

The operation ambient temperature should be within -10°C™60°G

Install the product on fire-proof material;

Installation vibration should be not higher than 1.14g. Make sure the product is fixed properly to the installation surface;
Ensure enough space around the product for heat dissipation;

Avoid direct sunlight, water dripping, condensing and humidity over limit;

Do NOT install the product in environment with corrosive gas, inflammable gas or explosive gas;

Do NOT install the product in environment with oil contamination, dusty air or metal dust.
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2.2.1.2 Outline and Installation Dimensions
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Frame Sizes:

Frame Rated Power (Heavy Load Model) Dimensions (mm)

1x200-240V 3x380-480V w H D wi H1 d

D1 0.37-1.5kW 1.5-2.2kW 72 185 125 55 175 45

D2 2.2kw 4.0kw 88 215 130 70 205 45

D3 - 5.5-7.5kW 100 250 135 80 240 45

TBD - 11~415Kw TBD

2.2.1.3 Product Installation

Single Mounting and Side-by-Side Mounting

SSI1800 Power Units support side-by-side mounting as well as single mounting. Enough space around the product should be kept to ensure the heat
dissipation, as stated below,

Note: If the demanded space cannot be guarantee, please date the product or lower down the ambient temperature

Above-Underneath Installation

When install products on top of another, the heat generated by the product underneath could increase the temperature of the product above. In this
case a plate for heat isolating and guiding is necessary as shown in below picture.
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2.2.2 Auxiliary Components

Installation

Most possible auxiliary components installed as

options for running the product are shown as

below:

AR i LD SSINVERTER-SS1800

esee

Power —
(I
Supply 00 |L
535897 33

Air Switch e

Contactor

AC Choke -

RFI Filter Lozl

!

J_ Ground

Output
Filter

Brake

Resistor Motor

Name

Connect Point

Functions

Air Switch

First to the power supply

Cut the power automatically at high current to protect the product from further damage
and limit the failure impact to other equipment

Contactor

Between the air switch and
input port

Power on or power off for the product. Please limit the on-off frequency within 2 times
per minute, otherwise the product may be damaged. Do NOT run/stop the motor by
switching the power with contactor. Doing so may damage the product.

Input Choke

At the input port

To restrain harmonics to the line in current, or to protect the product in harsh grid with
voltage distortion or unbalance, AC choke can be connected between the power supply
and input port of the product. Please be aware of that AC choke will increase the voltage
drop so that reduce the maximal load capacity.

RFI filter

At the input port

In order to achieve higher level of EMC performance especially for conducted emission
to the grid, RFI filter should be connected between the power supply and the input port of
the product.

Brake
Resistor/Brake
Chopper

P and BR terminal for Brake
Resistor, P and N terminal for
Brake Chopper

Brake resistor can be used to consume the electric power generated by the motor when
the motor is running at generator mode. For product without integrated brake chopper,
external brake chopper should be installed.

Please be aware of that, NOT use brake resistor to protect the product at high grid
voltage.

Energy feedback unit should be used instead of brake resistor in case that the motor will
run in generator mode for long duration or high power will be generated.

Output choke,
Sine filter

At the output port

Dv/dt choke can be installed to protect the motor from damage by voltage spike in case
long motor cable or traditional motor designed for grid direct connection is used.

In case of very long motor cable or the motor has specific demands to limit the power
loss of harmonic current, sine filter can be used.
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2.2.2.1 Selection Guide for air switch, fuse and contactor
Below is the guide for air switch, fuse and contactor:

Product Type Code Air Switch (A) Fuse (A) Contactor (A)

SS1800-2SD37-PU0OO 10 10 10

SSI 800-2SD75-PU0O0 25 25 16

SSI1 800-251D5-PU00 32 32 25

SSI 800-252D2-PU0O0 40 40 32

SSI 800-2TD37-PU00 10 10 10

SSI 800-2TD75-PU0O0 16 16 10

SSI 800-2T1D5-PU00 25 25 16

SSI 800-2T2D2-PU00 25 25 25
SS1800-4TD75H/1D5L-PU00 10 10 10
SS1800-4T1D5H/2D2L-PU00 10 10 10
SS1800-4T2D2H/4DOL-PUO0 16 16 10
SS1800-4T4D0OH/5D5L-PU00 25 25 25
SSI1800-4T5D5H/7D5L-PUOO 32 32 25
SSI1 800-4T7D5H/011L-PUOO 40 40 32
SSI 800-4T011H/015L-PUOO 63 63 40
SSI 800-4T015H/18DL-PUOO 63 63 63
SSI 800-4T18DH/022L.-PUOO 100 100 63
SSI 800-4T022H/030L-PU0O 100 100 100
SSI 800-4T030H/037L-PU0O 150 150 100
SSI 800-4T037H/045L-PU0O 150 150 100
SSI 800-4T045H/055L-PU0O 175 175 135
SSI 800-4T055H/075L-PUOO 200 200 150
SSI 800-4T075H/090L-PUOO 250 250 200
SSI 800-4T090H/110L-PUOO 300 300 240
SSI 800-4T110H/132L-PU0O 350 350 260
SSI 800-4T132H/160L-PU0O 400 400 350
SSI 800-4T160H/185L-PU0O 500 500 450
SSI 800-4T185H/200L-PU0O 630 630 450
SSI 800-4T200H/220L-PUOO 630 630 550
SSI 800-4T220H/250L-PU0O 800 800 550
SSI 800-4T250H/280L-PUOO 800 800 630
SSI 800-4T280H/315L-PU0O 800 800 630
SSI 800-4T315H/355L-PU0O 1000 1000 630
SSI 800-4T355H/415L-PU0O 1000 1000 800
SSI 800-4T415H/450L-PU0O 1200 1200 800

2.2.2.2 Selection Guide for Brake Resistor

The customer can select brake resistor with resistance and power as calculation below. Basically, the bigger system inertia, shorter deceleration
time or more often the motor brakes, the bigger power and smaller resistance of the brake resistor are needed. Please be aware of the the resistance
cannot be smaller than the limitation as stated in below table, otherwise the product may be damaged.

Brake resistance selection:

The calculation of brake resistance : R = Upes® + (Kgr X Pnom)

Upcs --- the threshold DC voltage triggering the resistor brake function. (This value can be set in the parameter via control keypad or bus
communication, normally 385Vdc for 200V product and 710Vdc for 380V product);

Pnom --- The rated power of motor;

Kgr --- Brake factor, the bigger inertia, shorter deceleration time, the bigger factor value is needed. Kgr value is recommended in range of 0.8~2.0.
1.0 is recommended for general application, 1.5 is recommended for bigger inertia, 2.0 is recommended for steel works equipment;

Selection of brake resistor power

Instant brake power calculation: Pg = Upes? + R

In theory, the power size of the brake resistor can be selected ad instant brake power, but a correction factor should be used based on brake frequency
and brake duty to avoid wasting of cost and space. The correction factor is used as: Pr = Kg; X Pg

Kgt =0.12~ 0.9 is the correction factor. Normal selection is 0.12, the more frequent in acceleration/deceleration, the longer duration for
deceleration, the bigger value of Kg; is needed. Normally for escalator etc., a value of 0.9 is recommended, for Centrifugal equipment a value of 0.6
is recommended. (Please be ware of that the selection of power also depends on the cooling condition.

A recommendation for selection of brake resistor (For applications in which motor work in brake not very frequent and not long duration)
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Line in Voltage (V) Motor Power (kW) Brake Resistance (Ohm) Brake Power (W)
1x200-240 0.37 >200 100
1x200-240 0.75 >100 200
1x200-240 15 >50 400
1x200-240 2.2 >35 550
3x380-440 0.75 >300 200
3x380-440 15 >160 400
3x380-440 2.2 >100 600
3x380-440 4 275 800
3x380-440 55 250 1200
3x380-440 75 235 1500
3x380-440 11 >25 2500
3x380-440 15 >20 3000
3x380-440 185 >15 3600
3x380-440 22 >12 5000
3x380-440 30 >9 2000
2.2.2.3 Selection for input/output AC choke
Selection guide for input AC choke
Line in Voltage (V) Motor Power (kW) Choke Current (A) Choke Inductance (2% voltage drop) (mH)
3 x 200-240 0.37 30 270
3 x 200-240 0.75 50 1.60
3 X 200-240 15 74 1.10
3 X 200-240 22 10.0 0.80
3x380-440 0.75 30 4.60
3x380-440 15 5.0 2.80
3x380-440 2.2 70 200
3x380-440 4 10.0 1.40
3x380-440 55 15.0 0.93
3x380-440 7.5 20.0 0.70
3x380-440 11 300 047
3x380-440 15 400 035
3x380-440 185 50.0 0.28
3x380-440 22 60.0 0.24
3x380-440 30 75.0 0.19

Note : a. AC choke is not recommended as a good solution to control the harmonic current
b. It’s not recommended to add AC choke at input for products already has built-in choke
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Selection guide for output AC choke (<200m motor cable, dv/dt < 500v/uS)

SSINVERTER-SSI800

Line in Voltage (V) Motor Power (kW) Choke Current (A) Choke Inductance /2% voltage drop (mH)

0.37 2.50 3.24
200 - 240 075 25 L8O

15 7.50 1.08

2.2 9.60 0.84
3x380-440 0.75 2.30 6.08
3x380-440 15 3.80 3.68
3x380-440 22 5.30 2.64
3x380-440 4 9.00 1.56
3x380-440 5.5 13.00 1.08
3x380-440 7.5 17.00 0.82
3x380-440 11 25.00 0.56
3x380-440 15 32.00 0.44
3x380-440 185 38.00 0.36
3x%380-440 22 45.00 0.32
3x%380-440 30 61.00 0.22
3x%380-440 37 75 0.18
3x380-440 45 91 0.16
3x380-440 55 112 0.12
3x380-440 75 150 0.10
3x380-440 90 180 0.08
3x380-440 110 215 0.06
3x380-440 132 260 0.06
3x380-440 160 315 0.04
3x380-440 185 365 0.04
3x%380-440 200 395 0.04
3x%380-440 220 435 0.03
3x380-440 250 480 0.03
3x%380-440 280 540 0.03
3x380-440 315 605 0.02
3x380-440 355 660 0.02
3x380-440 415 745 0.02
3x380-440 450 805 0.02

E)www.famcocorp.com

) E-mail: info@famcocorp.com

©) @famco_group

@ Tel:ob1-E Asoos E9

©) Fax:or) - FEIIESEP

(205 Ungaio 03l2) (5 Sl 0)S)ju Pl JingliS « oylygs

1P SW b cuas s82uUL (5959,




e FAMCO

AR i LD SSINVERTER-SS1800

esee

2.2.2.4 Selection for Filters
RFI filter at input

With RFI filter as stated in below table or RFI filter with similar performance installed at the input side of the product, the product can achieve Class
Al EMC performance.

Voltage (V) Motor Power (kW) Rated Current for RFI filter (A) Type of RFI Filter
0.37 5 NFI-0005-SA
220V 0.75 5 NFI-0005-SA
15 10 NFI-0010-SA
22 10 NFI-0010-SA
0.75 5 NFI-0005-SA
15 5 NFI-0005-SA
22 10 NFI-0010-SA
4 10 NFI-0010-SA
55 20 NFI-0020-SA
75 20 NFI-0020-SA
11 36 NFI-0036-SA
15 36 NFI-0036-SA
185 50 NFI-0050-SA
22 50 NFI-0050-SA
30 65 NFI-0065-SA
37 80 NFI1-0080-SA
45 100 NFI-0100-SA
550V 55 150 NFI-0150-SA
75 150 NFI-0150-SA
90 200 NFI-0200-SA
110 250 NFI-0250-BA
132 250 NFI-0250-BA
160 300 NFI-0300-BA
185 400 NFI-0400-BA
200 400 NFI-0400-BA
220 400 NFI-0400-BA
250 600 NFI-0600-BA
280 600 NFI-0600-BA
315 600 NFI-0600-BA
355 900 NFI-0900-BA
415 900 NFI-0900-BA
450 900 NFI-0900-BA

Note : The RFI filter types are recommended based on products from Shanghai Howcore.

E)www.famcocorp.com 2 7
(9 TelioPl-F Ao ooo 9 (205 Uogeaio 0312) (5)Sui ol)S)ju P yiogLsS « gl

) E-mail: info@famcocorp.com =
- (&) Fax:er1 - FEIaFsFP 1P S by wudt oSl 59,29,

©) @famco_group



Al
et
@‘\ ot

FAMCO

useiag sl SSINVERTER-SSI800
Sine Filter at Output
Below is the recommendation to select sine filter at output.
Voltage (V) Motor Power (kW) Rated Current (A) Inductance (mH) Capacitance C(uF)

0.37 9 1.60 16.0
0.75 9 1.60 16.0

220v 15 9 1.60 16.0
2.2 9 1.60 16.0
0.75 10 2.50 10.0
15 10 2.50 10.0
22 10 2.50 10.0
4 18 2.50 10.0
55 18 1.50 16.0
75 18 1.50 16.0
11 30 0.78 320
15 30 0.78 32.0
185 60 0.38 64.0
22 60 0.38 64.0
30 60 0.38 64.0
37 110 0.260 148.0
45 110 0.260 148.0

380V 55 110 0.260 148.0
75 180 0.160 240.0
90 180 0.160 240.0
110 270 0.110 350.0
132 270 0.110 350.0
160 450 0.066 600.0
185 450 0.066 600.0
200 450 0.066 600.0
220 450 0.066 600.0
250 750 0.040 1000.0
280 750 0.040 1000.0
315 750 0.040 1000.0
355 750 0.040 1000.0
415 750 0.040 1000.0

OL&A/’\A/\J X
OLKJM ! M
W z

Note : the recommended values are suitable for switching frequency not low than factory default set and motor running frequency not high than

E)www.famcocorp.com
F;_}ﬁ E-mail: info@famcocorp.com

(&) @famco_group

() Telobl-F Acooo ¥ 9

©) Fax:or) - FEIIESEP

(205 Ungaio 03l2) (5 Sl 0)S)ju Pl JingliS « oylygs

P Sy by ad sSuiuUL (5959




FAMCO

AR i LD SSINVERTER-SS1800

esee

2.2.3 Electrical Instructions
2.2.3.1 Electrical Diagram

SSI800 Power Unit Wire Diagram

o BEE|| AR

S |ge == i E

! e :

Pover Supply N H{{l

r@ﬁf B ' N {Motor
. ® ©

= O—r
] SMPS ' P {DC Link
Hot ——————
0 { 7
{Brake
kND BRQ
— mcu
uY Hot

|
|
— | DO1
|
|

B4

:| Digital output

-E ": i GND
o E ! - " 1200
Dgtallopit | = = _}3 '{_7 Ror Ve
5 E E T 11 | RS485
',| :. .: '*\ RS- l:‘__. j; Max38400bit’s
vy B costarus TorminalresisersetbyPerameter

- B Lc0rOWER

Confrol Unit’Keypad Interface

Note : This diagram matches PUOO only. For PUO1, there is no terminals for RUN,/F/R,DO1, RS+ RS- and no Status LED lights.
Power Terminals
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2.2.3.2 Power Terminals

oT—— N

Description for power terminals :

Terminal Name Terminal Functions
R/L. SIN, T Terminals for power inputs from grid
U V. W Terminals for Power output to motor
P. N Terminals for DC link supply or Load sharing
P. BR Terminals for Brake resistor
S) For ground connection

2.2.3.3 Recommended Specifications for Power Circuits installation

; ; Power Power Terminal ; Groundin
Product Type In[()rl:]tn\]l;l)lre OUt(FrJ#rtn\zl;“re Terminal Torque Grggrne?,\'lng Torque ’
Screw (N-m) (N-m)
SS1800-2SO0R37GB-V00 1 1 M3 0.5-0.7 M4 1.0-1.2
SS1800-2S0R7GB-V00 15 1 M3 0.5-0.7 M4 1.0-1.2
SS1800-2S1R5GB-V00 15 1 M3 0.5-0.7 M4 1.0-1.2
SS1800-2S2R2GB-V00 25 15 M3 0.5-0.7 M4 1.0-1.2
SSI1800-4TOR75GB/1R5PB-V00 | 1 1 M3 0.5-0.7 M4 1.0-1.2
SSI800-4T1R5GB/2R2PB-V00 | 1 1 M3 0.5-0.7 M4 1.0-1.2
SSI800-4T2R2GB/3R7PB-V0O0 | 1 1 M3 0.5-0.7 M4 1.0-1.2
SSI800-4T3R7GB/5R5PB-V00 | 1.5 15 M3 0.5-0.7 M4 1.0-1.2
SSI800-4T5R5GB/7R5PB-VV00 | 1.5 15 M3 0.5-0.7 M4 1.0-1.2
SS1800-4T7R5GB/0OR11PB-V00 | 2.5 1.5 M3 0.5-0.7 M4 1.0-1.2
11~415Kw TBD

Note: The recommended speciation’s are based on 2% ambient and VV type single conductor wire. Please reference to the IEC
standards for other conditions.

2.2.3.4 Guidance for Selection of Residual-Current Circuit Breaker

When install residual-current circuit breaker between the power supply and product’s input (R/L,S/N,T), please consider the leakage
current at normal operation. With the product running, leakage current can be generated from sources as below, even there is nothing
abnormal:

Due to parasitic capacitance between motor cable and ground, as well as between motor winding and motor case, generated by PWM
output from the product.

Due to the unbalance of the grid power supply or the tolerance of the RFI capacitors, there could be residual current going through
the grounding capacitors.

For application with frequency converter, special residual-current circuit breaker should be applied, as suggested below:

Specialized circuit breaker (only sensing current of low frequency) with rated residual current higher than 10mA

If normal circuit breaker is selected, the rated residual current should be higher than 200mA and response time should be more than
0.1 second.
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2.2.3.5 Control Terminals

ElEEEE
el el
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Tee ] 2 -
Control Terminals
Specifications of Control Terminals:
Name Function Specification
A Max Bit Rate: 38400bit/s;
RS+, RS- RS485 communication Configurable termination resistor (default: open)
1. Input Type
NPN
\/oltage
RUN, F/R Digital Input >DC19V
<DC14V 1,
2. Input Impedance: 3.6kQ;
3. Voltage range: 0-30V;
1. Output mode: Open Collector;
DO1 Digital Output P P
2. Output current: max 40Ma;
GND Signal Gnd Grounding for both digital and analogue signals

2.2.4 EMC Guidance for Electrical Wiring

2.2.4.1 EMC Standards

SS1800 follow the IEC standards: IEC/EN61800-3 (Adjustable speed electrical power drive systems part 3:EMC requirements and
specific test methods).

IEC/EN61800-3 defines the EMC demands from two aspects: EMC interference and EMC immunity. EMC interference includes
radiated emission, conducted emission and low frequency current emission. EMC immunity includes radiated immunity, conducted
immunity, surge, burst, ESD and immunity to low frequency disturbance from the grid power supply (voltage dips, notch, sag and
fluctuation, unbalance, distortion and frequency variation). SS1800 follow all the demands except for:

External AC choke is needed to achieve IEC 61000-3-2/IEC 61000-3-12 for drives below 30kW (refer to 2.2.2.3)

External RFI filter is needed to achieve class C1 or C2 (IEC 61800-3) level conducted emission performance (refer to 2.2.2.4). If no
external RFI filter is installed, SSI800 is not intended to be used on a low-voltage public network which supplies domestic premises
directly.

2.2.4.2 Guidance for EMC Noise Handling

While used on a common supply with other equipment, even though an RFI filter is built in SSI800 already too limited the conducted emission,
depending on the sensitivity of equipment and the background of the environment, there is still certain possibility to disturb other equipment to
malfunction. Below measures are recommended to avoid the EMC issue:

Install an RFI filter before the product

Install a power filter before the equipment sensitive to EMC noise

Isolate the power supply for the product from the equipment sensitive to EMC noise, normally with isolation transformer.

Use shielded wire for control signals and shielded cable for motor, ground the shielding properly

Avoid wiring the control signals in parallel with power circuits, especially, avoid tiring the control wires together with the power cables. If a cross
between control wire and power cable cannot be avoided, please cross the wires perpendicularly.
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If no reliable grounding point or no shielded motor cable available, please use an additional wire to connect the motor shell to the PE terminal and
layout this wire together with the 3 motor phases as close and tight as possible.
Installing ferrite cores at the input or the output of the product as common choke helps a lot to solve the EMC issue in most cases.

2.2.4.3 Leakage Current Handling

As stated in 2.2.3.4, there are different reasons for leakage current. The leakage current issue should be handled properly to avoid any
mis operation of the residual-current circuit breaker or interference to other equipment. Below are the recommendations:

Lower the switching frequency and use as short as possible motor cable to limit the high frequency leakage current;

Install AC choke or sine filter at the output of the product;

Take measures to limit the unbalance of the power supply.

2.2.4.4 Handling the Induced Voltage

In case there is no grounding point, there could be induced voltage on the motor shell or other metals connected to the motor shell.
Connecting the motor shell to the PE terminal of the product helps to limit the induced voltage. But please be aware that, the only
safe way is to ground the motor and product properly.

2.2.4.5 Grounding
Please ground the system as blow:

The Other
Product Equipment
PE | PE |

Use thick wire for ground to reduce the grounding impedance;

Use as short as possible grounding wire;

Grounding the product to the ground point as close as possible;

Use four-wire motor cable, and connect the motor shell to the PE terminal of the product with one of the four wires, and grounding this wire to the
dedicated grounding point;

Put the grounding wires far away from the input/outputs of the equipment which are sensitive to EMC Nosie.

2.3 List of Parameters

Plélzar;ntfetﬁr Parameter Name Value Range Unit 'l:)ae%%?t,
Parameter Group 0 : General Control Mode and Commands

0: Speed Mode Speed Sensor less

1: Speed Mode with Speed Sensor
P0-01 Control Mode 2: TFcJ)rque Mode Spee(i) Sensor less 0

3: Torque Mode with Speed Sensor

0: VIF
*P0-02 Motor Control Principle 1: Vector Control 1 1

2: Vector Control 2

0:CT
*P0-04 Torque Characteristics 1:VT 0

9: AEO

0 : Clockwise
*P0-05 Motor Speed Direction 1 : Anticlockwise 2

2 : Bidirectional
*P0-06 Dual Rating Selection (1) Eieg]ar:/tyLIBg?id 0
P0-10 Speed Set Source Selection 0~5 0
PO-11 Main Set Source 0~30 1
P0-12 Additional Set Source Same as P0-11 20
PO-13 Torque Set Source for Torque Mode Same as P0-11 1

0 : Main Set Source + Additional Set Source

1 : Main Set Source - Additional Set Source
PO-14 Set Value Calculation from Main and Additional 2 : Maximal Value of Main and Additional 0

Source Set Source

3 : Minimal Value of Main and Additional

Set Source

0 : 0~P0-16
PO-15 Speed Set Range 1 -PO-16~P0-16 0
P0-16 Base Value for Speed Set 0.0~590.0 50.0
PO-17 Control Site 0 : Terminal or Bus Communication 0
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1: lerminal
2 : Bus Communication
0 : Null
P0-18 Selection of Communication Control Source 1 : Local RS485 1
2 : Bus from Option Card
P0-30~P0-45 | Multi Preset Values -100.00~100.00 % 0.00
P0-46 UP/DOWN Step Value 0.01~50.00 0.10
0 : Not Save
P0-47 Save Up/Down Set Value 1 : Save when Stop 0
2 : Save when Power Down
P0-48 Jog Speed 0.0~400.0HZ Hz 5.0
. . 0:0.1s
P0-49 Ramp Time Resolution 1-00i1s 1
0 : Linear
PO-50 Ramp 1 Type 1: S ramp 0
P0-51 Ramp 1 Ramp Up Time 0.05~655.35 S *
P0-52 Ramp 1 Ramp Down Time 0.05~655.35 S *
0 : Linear
PO-53 Ramp 2 Type 1:S ramp 0
P0-54 Ramp 2 Ramp Up Time 0.05~655.35 S *
P0-55 Ramp 2 Ramp Down Time 0.05~655.35 S *
0 : Linear
P0-56 Ramp 3 Type 1: S ramp 0
P0-57 Ramp 3 Ramp Up Time 0.05~655.35 S *
P0-58 Ramp 3 Ramp Down Time 0.05~655.35 S *
0 : Linear
P0-59 Ramp 4 Type 1:S ramp 0
P0-60 Ramp 4 Ramp Up Time 0.05~655.35 S *
P0-61 Ramp 4 Ramp Down Time 0.05~655.35 S *
P0-62 Jog Ramp Time 0.05~655.35 S *
P0-63 S Ramp Up Initiate Period 0.05~655.35 S *
P0-64 S Ramp Up Termination Period 0.05~655.35 S *
P0-65 S Ramp Down Initiate Period 0.05~655.35 S *
P0-66 S Ramp Down Termination Period 0.05~655.35 S *
P0-80 Local Address 1~127 1
0 : 2400
1: 4800
2 : 9600
P0-81 Baud Rate 3+ 19200 2
4 : 38400
5~9 : Reserved
0 : Even parity (1 stop bit)
P0-82 Communicatio_n Data Format 1:0dd pa_rity (1 stop pit) 0
(Parity/Stop Bits) 2 : No parity (1 stop bit)
3 : No parity (2 stop bit)
P0-83 Min. Communication Response Delay 0.000~0.500 S 0.002
P0-84 Max. Communication Response Delay 0.010~10.000 S 5.000
0 : Normal Reponses
P0-85 Message Response 1 : Only Response Exceptional Message 0
2 : Not Response
PO-86 Parameter (Set by Communication) Saving at 0 : Not Save Parameter at Power Down 0
Power Down 1 : Save Parameter at Power Down
P0-87 Communication terminal resistance selection 0 Open 0
1 : Close
P0-88 Communication Timeout Time 0.01~650.00 S 1.00
0 : No Function
2 : Stop Motor
- . . 3 : Jogging
P0-89 Communication Timeout Response Function 4 : Run with Max Frequency P5-03 0
5 : Alarm Fault and Trip to stop
6 : Warning
. . 0 : No Action
P0-90 Reset Communication Timeout 1 - Reset the Timeout 0
Parameter Group 1 : Basics for Inverter and Motor Control
P1-00 Switching Frequency 2~16 : 2~16 kHz *
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*P1-01 Grid Type 2~122 *
0 : Induction Motor
* 1:SPM
P1-02 Motor Type 2 : IPM without Saturation 0
3 : IPM with Saturation
*P1-03 Rated Motor Power 0.12~450 kw *
*P1-04 Rated Motor Voltage 50~1000 \Y *
*P1-05 Rated Motor Frequency 20~400 Hz *
*P1-06 Rated Motor Current 0.1~1200 A *
*P1-07 Rated Motor Speed 100~24000 rpm | *
*P1-08 Rated Motor Torque 0.1~6553.5 Nm | *
0 : No Function
1 : Simple Static Motor Auto Tuning
2 : Complete Static Motor Auto Tuning
3 : Complete Static Motor Auto Tuning +
*P1-13 Autotuning for Motor Parameters Spinning BEMF (PM) ) 0
4 : Complete Static Motor Auto Tuning +
Spinning Inertia (PM)
5 : Complete Static Motor Auto Tuning +
Spinning BEMF (PM) + Spinning Inertia
(PM)
*P1-14 Stator Resistance (Rs) 0.001~65.535 Q *
*P1-15 Rotor Resistance (Rr) 0.001~65.535 Q *
*P1-16 Stator Leakage Reactance (X1) 0.001~65.535 Q *
*P1-17 Main Reactance (Xh) 0.01~655.35 Q *
*P1-18 Ld, PM D-axis Inductance 0.01~655.35 mH *
*P1-19 Lg, PM Q-axis Inductance 0.01~655.35 mH *
*P1-20 Ld-s, PM D-axis Inductance Saturated 0.01~655.35 mH *
*P1-21 Lg-s, PM Q-axis Inductance Saturated 0.01~655.35 mH | *
*P1-22 Saturation Current at D-axis for Ld-s 20~200 % 100
*P1-23 Saturation Current at Q-axis for Lg-s 20~200 % 100
*P1-24 Number of Motor Poles 2~100 P 4
*P1-25 BEMF at Rated Speed for PM 0~9000 \Y *
*P1-26 Motor Cable Length 0~150 m 10
*p1-27 System Inertia 0.00~655.35 kgm | .
P1-32 Load Compensation Gain for Low Speed 0~199 % 100
P1-33 Load Compensation Gain for High Speed 0~199 % 100
P1-34 Motor Magnet Current at 0 Speed 0~300 % 100
P1-35 Cut in Speed for Normal Magnet Current 0.0~10.0 Hz 0.0
P1-36 Min Motor Current at Low Speed 0~120 % 80
P1-37 Slip Compensation Gain -400~399 % *
P1-38 Slip Compensation Time Constant 0.05~5.00 S *
P1-39 Resonance Damping Gain 0~3000 % *
P1-40 Time Constant for Resonance Damping Filter 0.005~0.050 S 0.005
P1-41 Damping Coefficient for PM 0~250 % 120
P1-42 (I?Dal\r/ln)ping Time Constant for Low Speed range 0.01~20.00 s 08
P1-43 (I?Da'\r/ln)ping Time Constant for High Speed range 0.01~20.00 s 08
P1-44 Time Constant for Current Filter (PM) 0.001~1.000 S 0.5
P1-45 Min Torque at Torque Mode Start -100~100 % 5
P1-46 Min Torque Cut Out Speed at Torque Mode Start 0.1~50.0 Hz 3.0
P1-53/P1-
55/P1-57/P1- | Voltage for V/F curve points 0.0~999.9 \% *
59/P1-61
P1-54/P1-
56/P1-58/P1- | Frequency for V/F curve Points 0.0~590.0 Hz *
60/P1-62
P1-63 PM Start Method 0: Initia_l Position Detection (IPD) 1
1 : Parking
*P1-64 IM Start Method 0 : Direct Start 0
1: Flystart
P1-67 Min Valid Speed Set 0.00~50.00 Hz 0.00
P1-68 Bypass Range for IM Low Speed 0.0~20.0 Hz 0.0
P1-70 Delay Time at Start 0.0~10.0 S 0.0
P1-71 Delay Function at Start 0 : Free Coast 0
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1: DC Hold
P1-72 DC Hold Current 0~150 % 50
0 : Stop with Torque Mode
P1-79 Stop Method at Torque Control Mode 1 : Stop with Speed Mode 0
. 0 : Free Coast
P1-80 Function at Stop 1 DC hold 0
P1-81 Cut in Speed for Function at Stop 0.0~400.0 Hz 0.0
P1-82 DC Brake Current (IM) 0~150 % 50
P1-83 DC Brake Time (IM) 0.0~60.0 S 2
P1-84 DC Brake Cut in Speed (IM) 0.0~400.0 Hz 0.0
P1-85 Demagnetizing Rate at DC Cut in 0~100 % 100
P1-86 Parking Current (PM Start) 0~150 % 80
P1-87 Parking Time (PM Start) 0.1~60.0 S 3.0
0 : No Function
P1-91 Brake Function 1 : Resistor Brake 0
2 : AC Brake
P1-92 Max AC Brake Current 0~150 % 100
P1-93 AC Brake Gain 1.0~2.0 14
P1-94 Threshold Voltage for Brake Function Grid Dependent \Y *
P1-95 Resistor Brake Resistance 5~65535 Q *
Parameter Group 2: Digital Terminal Functions
P2-00 DI Positive-Negative Logic Selection 0~65535 0
P2-01 DO/Relay Positive-Negative Logic Selection 0~65535 0
0: : NPN Input
p2-02 DI Input Mode 1: PNP Input 0
P2-04 DI Filter time 2~16 ms 4
P2-05 DI Function Selection - Terminal RUN 10
P2-06 DI Function Selection - Terminal F/R 0 : No Function 11
P2-07 DI Function Selection - Terminal D1 1 : Reset 22
P2-08 DI Function Selection - Terminal D2 2 : Coast to Stop (Negative Logic) 23
P2-09 DI Function Selection - Terminal D3 3 : Coast to Stop and Reset (Negative 24
Logic)
4 : Stop (Negative Logic)
10 : Run
11 : Forward/Reverse Selection
12 : Run in Reverse Direction
13 : Latched run forward
14 : Latched run reverse
15 : Forward Jog
16 : Reverse Jog
20 : Forbid Forward
21 : Forbid Reverse
22 : Preset Value Command Bit 1
23 : Preset Value Command Bit 2
24 : Preset Value Command Bit 3
P2-10 DI Function Selection - Terminal D4 25 : Preset Value Command Bit 4 25
26 : Ramp Time Selection Bit 1
27 : Ramp Time Selection Bit 2
30 : Speed UP
31 : Speed DOWN
32 : Counter A
34 : Reset Counter A
35 : Counter B
37 : Rest Counter B
40 : Pulse Input
41 : Switch Set Source
42 : Switch Speed Mode/Torque Mode
50 : External Fault Input
51 : Freeze PID output
0 : No Action
2 : Stop and Warning
. 3 : Jog and Warning
p2-21 Action for DI as External Fault Input 4+ Run to Max Speed P5-03 and Warning 0
5 : Alarm Fault and Trip to stop
6 : Warning
p2-22 DO Function Selection - Terminal DO1 0~91 0
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p2-28 Relay Output Function Selection - RL1 Same as P2-22 10
P2-29 Relay on Delay Time - RL1 0.00~600.00 S 0.00
P2-30 Relay off Delay Time - RL1 0.00~600.00 S 0.00
p2-31 Relay Output Function Selection - RL2 Same as P2-22 0
p2-32 Relay on Delay Time - RL2 0.00~600.00 S 0.00
P2-33 Relay off Delay Time - RL2 0.00~600.00 S 0.00
0 : Save None
P2-46 Save DI Counter Value at Power down L : Save Counter A 0
2 : Save Counter B
3 : Save Both Counter Aand B
P2-50 Min Frequency for Pulse Input 1 0.00~P2-51 kHz | 0.00
P2-51 Max Frequency for Pulse Input 1 P2-50~100.00 kHz | 50.00
P2-52 Set Value/Feedback Value Versus Min Frequency -200.00~200.00 % 0.00
for Pulse Input 1
p2.53 Set Value/Feedback Value Versus Max Frequency -200.00~200.00 % 100.00
for Pulse Input 1
P2-54 Pulse input 1 Filter Time 1~1000 ms 100
P2-60 Pulse output 1 function selection 0~30 0
pP2-61 Min Frequency for Pulse Output 1 0.00~P2-62 kHz | 0.00
P2-62 Max Frequency for Pulse Output 1 P2-61~100.00 kHz | 50.00
P2-63 Function Value Versus Min Frequency for Pulse 0.00~200.00 % 0.00
Output 1
P2-64 Function Value Versus Max Frequency for Pulse 0.00~200.00 % 100.00
Output 1
P2-70 Encoder Resolution 0~4096 1024
. N 0: Forward
p2-71 Encoder Rotation Direction 1: Reverse 0
Parameter Group 3: Analogue Terminal Functions
. . 0 : Analogue Voltage
P3-00 Signal Type - Terminal All 1 : Analogue Current 0
P3-01 Terminal All Filter Time 0.00~10.00 S 0.01
P3-02 Zero Voltage Dead Band - Terminal All 0.00~20.00 X/m 0.00
P3-03 Min Input Voltage - Terminal All 0.00~P3-04 \Y 0.00
P3-04 Max Input Voltage - Terminal All P3-03~10.00 \Y 10.00
P3-05 Min Input Current - Terminal All 0.00~ P3-06 mA | 0.00
P3-06 Max Input Current - Terminal All P3-05~20.00 mA | 20.00
P3-07 Set Value/Feedback Value Versus Min Input - -200.00~200.00 % 0.00
Terminal All
P3-08 Set Value/Feedback Value Versus Max Input - -200.00~200.00 % 100.00
Terminal All
. . 0 : Analogue Voltage
P3-09 Signal Type - Terminal Al2 1 : Analogue Current 1
P3-10 Terminal Al2 Filter Time 0.00~10.00 S 0.01
P3-11 Zero Voltage Dead Band - Terminal Al2 0.00~20.00 X/m 0.00
P3-12 Min Input Voltage - Terminal Al2 0.00~P3-13 \Y 0.00
P3-13 Max Input Voltage - Terminal Al2 P3-12~10.00 V 10.00
P3-14 Min Input Current - Terminal Al2 P3-15~19.99 mA | 0.00
P3-15 Max Input Current - Terminal Al2 P3-14~20.00 mA 20.00
P3-16 Set Value/Feedback Value Versus Min Input - -200.00~200.00 % 0.00
Terminal Al2
Set Value/Feedback Value Versus Max Input - B 0
P3-17 Terminal Al2 -200.00~200.00 % 100.00
P3-48 Analogue Live Zero Timeout Time 1~99 S 10
0 : No Action
2 : Stop and Warning
P3-49 Live Zero Timeout Function 3 : Jog and Warning 0
4 : Run at Max Speed P5-03 and Warning
5 : Alarm Fault and Trip to stop
. - 0 : 0~20mA
P3-50 Signal Type - Terminal AO1 1 - 4-20mA 3
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3: 0~10V
P3-51 Output Function Selection- AO1 0~30 0
P3-52 Value Versus Min Output - AO1 0.00~200.00 % 0.00
P3-53 Value Versus Max Output - AO1 0.00~200.00 % 100.00
P3-54 Min Output Voltage/Current - AO1 0.00~P3-55 ?40(?0
P3-55 Max Output Voltage/Current - AO1 P3-54~10.00/20.00 /12060(?0
P3-68 Min Set Value from Keypad -200.00~200.00 % 0.00
P3-69 Max Set Value from Keypad -200.00~200.00 % 100.00
0 : Keep as Analogue Inputs
P3-90 Enable Analogue Input as Digital Input 1 : Enable Analogue Inputs as Digital 0
Inputs
P3-91 Function Selection for All as DI Same as P2-05 0
P3-92 Function Selection for Al2 as DI Same as P2-05 0
Parameter Group 4: Process PID and Other Controllers
0 : No Function
1 : Terminal All
P4-00 Process PID Feedback Source 2 : Terminal Al2 0
5 : Pulse Input 1
20 : Bus Communication
0 : No Function
1: Terminal All
2 : Terminal Al2
5 : Pulse Input 11
P4-01 Process PID Set Source 10 - Preset Value 0 + UP/DOWN 0
11 : Multi Preset Value
20 : Bus Communication
30 : Keypad
P4-02 Fiducial Value for Process PID Set/Feedback 0.0~3000.0 50.0
P4-04 Process PID Control Logic: Positive/Negative 0: P05|t|ye 0
1 : Negative
- 0 : Disable
P4-05 Process PID Anti Windup 1 - Enable 1
P4-06 Cut-in Frequency for Process PID Speed Mode 0.0~200.0 Hz 0.0
P4-07 Proportional Gain - Process PID 1 0.0~10.00 0.01
P4-08 Integral Time - Process PID 1 0.01~655.35 S 655.35
P4-09 Differentiating Time - Process PID 1 0.00~10.00 S 0.00
P4-13 Process PID Differential Limit 1.0~50.0 5.0
P4-14 Error Tolerance Limit to Enable Process PID 0.0~200.0 % 0.1
P4-15 Process PID Out/In Mode to Error Tolerance 0~2 0
P4-18 Process PID Output Low Limit -100.00~100.00 % 0.00
P4-19 Process PID Output High Limit -100.00~100.00 % 100.00
P4-22 Process PID Integral Output Low Limit -100.00~100.00 % 0.00
P4-23 Process PID Integral Output High Limit -100.00~100.00 % 100.00
P4-30 Speed PID Proportional Gain 0.000~1.000 0.010
P4-31 Speed PID Integral Time 2.0~2000.0 ms 8.0
P4-32 Speed PID Differencing Time 0.0~200.0 S 30.0
P4-33 Speed PID Differential Limit 1.000~20.000 5.000
P4-34 Speed PID Speed Signal Filter Time 1.0~100.0 10.0
P4-40 Torque P1 Proportional Gain 0~500 % 100
P4-41 Torque Pl Integration Time 0.002~2.000 S 0.020
P4-51 PM Current Limit Controller Feedforward Gain 0~400 % 100
P4-52 Proportional Gain - Current Limit Controller 0~500 % 100
P4-53 Integration Time - Current Limit Controller 0.000~2.000 S 0.020
P4-54 Filter Time - Current Limit Control 2.0~100.0 ms *
P4-61 Isd PI Control Bandwidth 10~200 Hz 30
P4-62 Isd P1 Control Damping Coefficient 1~200 100
P4-63 Isd Load Compensation Coefficient 0.1~1.0 0.5
P4-64 Isq P1 Control Bandwidth 0.01~1.00 Hz 0.03
P4-65 Isg P1 Control Damping Coefficient 1~200 1
Parameter Group 5: Limitation, Protection and Failure Detection
*P5-02 Motor Low Speed Limit 0.0~590.0 Hz 0.0
*P5-03 Motor High Speed Limit 0.0~590.0 Hz 65.0
P5-04 Torque Limit at Motor Mode 0~1000 % 160
P5-05 Torque Limit at Generator Mode 0~1000 % 160
P5-06 Source Selection for Speed Limit at Torque | 0 : No Function 0
Mode 1 : Input From Terminal All
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2 : Input From Terminal All
5 : Pulse Input 1
10: Preset Value 0 + UP/DOWN
11: Preset Value
20 : Bus Communication
30 : Keypad
P5-07 Max Current Limit 0~300 % *
*P5-08 Max Output Frequency Limit 0.0~590.0 Hz 65.0
P5-09 Threshold for Low Current Warning 0.00~P9-16 A 0.0
P5-10 Threshold for High Current Warning 0.00~P9-16 A *
P5-11 Threshold for Low Speed Warning 0.0~590.0 Hz 0.0
P5-12 Threshold for High Speed Warning 0.1~590.0 Hz 65.0
P5-13 Threshold for Low Set Value Warning -200.00~200.00 % 0.00
P5-14 Threshold for High Set Value Warning -200.00~200.00 % 100.00
P5-15 Threshold for Low Feedback Warning -200.00~200.00 % 0.00
P5-16 Threshold for High Feedback Warning -200.00~200.00 % 100.00
*P5-17 Enable Motor Phase Loss Protection 0 : Disable 1
1 : Enable
P5-18 Enabl_e Current Limit/Torque Limit 0 : Disable 1
Warning 1 : Enable
0 : No Function
3 : Jog and Warning
P5-19 Motor Speed Feedback Loss Function 4 : Run to Max Speed P5-03 and Warning 5
5 : Alarm Fault and Trip to stop
11 : Switch to Speed Sensor less Mode
P5-20 Speed ]Error for Speed Feedback Loss 1~600 RP 300
Detection M
p5-21 Time for Speed Feedback Loss Detection 0.00~60.00 S 0.05
P5.22 gweshold for Communication with CU 0.10~60.00 s 1.00
imeout
0 : No Function
2 : Stop and Warning
L . . . 3 : Jog and Warning
P5-23 Communication with CU Timeout Function 4+ Run to Max Speed P5-03 and Warning 5
5 : Alarm Fault and Trip to stop
6 : Warning
0 : No Function
1: ETR Warning
P5-26 Motor Thermal Protection Function 2 : ETR Alarm Fault 0
3 : ETR Warning for Self-cooled Motor
4 : ETR Alarm Fault for Self-cooled Motor
p5-27 Motor Overload Protection Time 1~60 min 2
P5-28 Threshold for Motor Overload Protection 100~160 % 150
0 : No Action
1 : Only Waring
P5-29 Function at Mains Phase Loss 2 : Trip to stop and Alarm Fault (Heavy Load) 3
3 : Trip to stop and Alarm Fault (Mid Load)
4 : Trip to stop and Alarm Fault (Light Load)
0 : Not Lock, Alarm/Fault Resettable without Re-
. Power On
P5-30 Alarm/Fault Lock Handling 1 : Lock, Alarm/Fault Lock Resettable only after !
Re-Power On
P5-31 Delay Time to Alarm Current Limit Fault 0~60 S 60
P5-32 Delay Time to Alarm Torque Limit Fault 0~60 S 60
0 : Trip to stop and Alarm Fault directly
P5-33 Action at Warning 1 : Warning and Re-catch Motor after Failure 1
Disappear
P5.34 Method to Re-catch Motor at Warning 0: Sp_eed Track(IM/PM) and Angle Track (Fly start) 0
1 : Direct Re-catch
Parameter Group 6: Keypad Operation and Display
P6-03 Customer Defined Value for 0 Speed 0.0~6553.5 0.0
P6-04 Customer Defined Value for Max Speed 0.0~6553.5 100.0
P6-05 Keypad Display Option 0~8191 0
0 : Both Enabled
P6-31 Enabling Local/Remote Mode 1 : Disable Local Mode 0
2 : Disable Remote Mode
. 0 : Disabled
P6-34 Lock Keypad for Parameter Edit 1 - Enabled and Lock 0
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Parameter Group /: Auxinary ana Specilal Functions

0 : No Function

P7-00 Special Operation Function 9 : Reset Parameters to Factory Defaults 0
0 : Resume with Set Value as Set before
Re-power
P7-01 Function at Re-Power (for Local Mode Only) 1 : Not Run, but Keep Set Value as Set 1
before Re-power
2 : Not Run and Clear Set Value
*P7-10 Min Switch Frequency 2~16 : 2~16 kHz kHz | 2
*P7-11 Over Modulation Coefficient 90.0~105.5 % 100.0
- . - - 0 : Compensate Average DC voltage
P7-12 DC-Link Voltage PWM Compensation Function 2 - Compensate DC Ripple Voltage 0
P7-13 DC-link Voltage PWM Compensation Disable at VF | 0 : Disable 1
control 1 : Enable
P7-14 Dead Time Compensation Adjustment Coefficient 0~200 % 100
pP7-17 Max Speed for Dead Time Compensation 20~590 Hz *
0 : No Function
1 : Passive Ramp Down
2 : Passive Ramp Down, Trip
pP7-26 Function at Mains Voltage Sag 3 : Coast and Fly start 0
4 : KEB Control
5 : KEB Control, Trip
6 : Trip to stop and Alarm
pP7-27 Threshold Triggering Mains Voltage Sag Function 100~220/380 V *
P7-28 KEB Control Gain 0 ~500 % 100
0 : Reset by Command
P7-36 Method to Reset Alarm Fault 1~10 : Auto Reset for 1~10 Times 0
11 : Auto Reset for Unlimited Times
p7-37 Alarm Auto Reset Waiting Time 0~600 S 10
*P7-38 VT Function Level 40~90 % 90
*P7-39 Min Magneton at AEO 40~75 % 66
P7-40 Magneton Optimization Factor (PM) -400~400 % 10
P7-46 Threshold Voltage for OVC Function Grid Voltage Dependent \Y *
0 : Disable
P7-47 OVC Function 1 : Enable with Mode 1 *
2 : Enable with Mode 2
P7-48 OVC Integral Time 0.01~0.10 S *
P7-49 OVC Proportional Gain 0~200 % *
P7-50 Bypass Speed Start 1 0.0~590.0 Hz 0.0
P7-51 Bypass Speed End 1 0.0~590.0 Hz 0.0
P7-52 Bypass Speed Start 2 0.0~590.0 Hz 0.0
P7-53 Bypass Speed End 2 0.0~590.0 Hz 0.0
P7-54 Bypass Speed Start 3 0.0~590.0 Hz 0.0
P7-55 Bypass Speed End 3 0.0~590.0 Hz 0.0
Parameter Group 8: Basic and Running Information
P8-00 PU SW Version
P8-01 CU SW Version
P8-30 Total Days with Power On 0~9999 d
P8-31 Total Running Hours 0~60000 h
P8-32 Total Energy Consumed (kWh) 0~65535 kWh
P8-33 Number of Power Ups 0~65535
P8-34 Number of Over-Temperatures 0~65535
P8-35 Number of Over-Voltages 0~65535
P8-36 Reset Consumed Energy Counter 0 : Not Reset 1 : Reset 0
p8-37 Reset Running Hours Counter 0 : NotReset 1 : Reset 0
P8-40~P8-49 | Alarm Log
P8-50~P8-59 | Warnings Log
Parameter Group 9: Real Time Running Status Monitoring
P9-00 Control Word 0~65535
P9-01 Status Word 0~65535
P9-02 Set Value -4999.0~4999.0
P9-04 Motor Speed 0~24000 rpm
P9-05 Output Power 0.000~655.35 kw
P9-06 Output Voltage 0.0~6553.5 \Y
P9-07 Output Frequency 0.0~590.0 Hz
P9-08 Output Current 0.00~655.35 A
P9-09 Output Torque -200.0~200.0 %
P9-10 Motor Thermal Load Status 0~100 %
P9-11 DC Link Voltage 0~65535 \Y
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P9-13 Heatsink or IGBT Temperature -128~12( °C
P9-14 Inverter Thermal Load Status 0~255 %
P9-15 Nominal Inverter Current 0.0~6553.5 A
P9-16 Max Inverter Current 0.0~6553.5 A
P9-17 Power Board Temperature -128~127 °Cc
P9-18 Rectifier Temperature -128~127 °C
P9-19 PID Set Value -200.0~200.0 %
P9-20 PID Feedback Value -200.0~200.0
P9-21 PID Output -200.0~200.0 %
P9-22 Digital Input 0~65535

0: 0~10V
P9-23 All Analogue Input Type 1 - 0~20mA
P9-24 AIL Input Value 0.00-20.00 yim

0 : 0~10V
P9-25 Al2 Analogue Input Type 1+ 0~20mA
P9-26 AI2 Input Value 0.00-20.00 X/m
P9-34 Set Value by Pulse Input -200.0~200.0 %
P9-35 Frequency of Pulse Input 0.00~100.00 KHZ
P9-37 Speed Feedback from Encoder Rps
P9-38 DO Output Status 0~255
P9-39 Relay Output Status 0~65535
P9-40 AO1 Output 0.00-20.00 yim
P9-43 Pulse Output Frequency 0.00~100.00 kHz
P9-45 Counter A Value 0~65535
P9-46 Counter B Value 0~65535
P9-47 Set Value from Bus Communication -32768~32767
P9-48 Variable Defined by Customer 0~6553.5

Note: a. Parameters marked with “** on the parameter number cannot be changed during motor running.

b. “*” in the Factory default column means the default value vary with the different product types.
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2.4 Detailed Description for Parameters
2.4.1 Parameter Group 0: General Control Mode and Commands

Parameter Number Parameter Name Value Range Unit Factory Default

0: Speed Mode Speed Sensor less
1: Speed Mode with Speed Sensor
2: Torque Mode Speed Sensor less
3: Torque Mode with Speed Sensor

P0-01 Control Mode

0: Speed Mode Speed Savorless, Enables speed control (without speed feedback from motor) with automatic slip compensation for almost constant
speed at varying loads. Compensations are active but can be disabled.

1: Speed Mode with Speed Sensor, it is suitable for high-accuracy speed control applications. An encoder must be installed at the motor side, and a
PG card matching the encoder must be installed at the drive side.

2: Torque Mode Speed Sensor less, torque control in VC 1 mode (P0-02 Motor Control Principle = 1) without speed feedback from motor.

3: Torque Mode with Speed Sensor, torque control in VC 1 mode (P0-02 Motor Control Principle = 1) with speed feedback from motor.

Par. No. Name Range Unit Default
0: VIF 1
*P0-02 Motor Control Principle 1: Vector Control 1
2: Vector Control 2

Select the motor control principle.

0: V/F, for special motor or parallel connected motors in special motor applications. When V/F is selected the characteristic of VF curve can be set in
parameters P1-53/P1-55/P1-57/P1-59/P1-61 for voltages and P1-54/P1-56/P1-58/P1-60/P1-621 for frequencies

1: Vector Control 1, Vector Control by decoupling the magnet current and torque current, suitable for most general applications. Correct motor
parameters are important to achieve the best performance. Only VVC 1 supports PM motor;

2: Vector Control 2, Suitable for applications demanding higher start torque or higher load impact performance. More sensitive to motor parameters
and parameters P4-5* and P4-6* need to be tuned carefully.

Par. No. Name Range Unit Default
0:CT
*P0-04 Torque Characteristics 1:VT 0
9: AEO

Select the torque characteristic of the load.

0: Constant torque, Load keeps high torque to the motor also at low speed, applies to most industry applications.

1: Variable torque, Load torque to the motor varies with the speed change, normally lower torque at lower speed, usually applies to fan or pump
applications.

9: Auto Energy optimization (AEO), Automatically optimizes energy consumption by optimizing the magnet current. Usually suitable for fan or
pump applications.

Par. No. Name Range Unit Default
0 : Clockwise
*P0-05 Motor Speed Direction 1 : Anticlockwise 2
2 : Bidirectional

Select the motor speed direction(s). It can be used to prevent unwanted motor direction.

0: Clockwise, the motor shaft rotates in clockwise direction, this setting prevents the motor from running in counter clockwise direction;
1: Anticlockwise, motor shaft rotates in anticlockwise direction, this setting prevents the motor from running in clockwise direction;

2: Both directions, with this setting, the motor can run in both directions;

Par. No. Name Range Unit Default

N - . 0: Heavy Load
P0-06 Dual Rating Selection 1: Light Load "

0: Heavy Load, for most industry applications in which the motor needs to run at low speed with full torque
1: Light Load, for applications like fans, pumps or compressors in which the motor does not need full torque at low speed or does not run at low
speed continuously. With this setting, the product can support one size up in the motor power or in the output current with less over load capacity.

Par. No. Name Range Unit Default

P0-10 Speed Set Source Selection | 0~5 0
Select set value source.
0: main set source, only the main set source is used;
1: Multi preset value with priority
For example, set P0-11 =1 (Al1 as main set source), P0-12 = 13 (Mulita preset value as additional set source), P2-07 = 22, P2-08 = 23, P2-09 = 24,
P2-10 =25 If DI1 is valid and DI2, DI3 and DI4 are invalid, the set value is PO-31. If DI1~DI4 are all invalid, the set value is corresponding to the
value of All. Note that PO-30 cannot have the priority.
2: Calculation of main set source and additional set source.
3: Switchover between main set source and additional set source.
The set source can be switched by the digital input terminal function (one of the parameters from P2-05 to P2-10 set to 41). When the corresponding
terminal is invalid, the main set source is selected; when the terminal is valid, the additional set source is selected.
4: Switchover between main set source and the calculation of main set source and additional set source
5: Switchover between additional set source and the calculation of main set source and additional set source
Selecting 4 or 5 works similar as selecting 3.
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Par. No. Name Range Unit Default
P0-11 Main Set Source 0~30 1
P0-12 Additional Set Source Same as P0-11 20
Select the source for main set and additional set.
0: No function;

1: Terminal All, use analogue input Al1 as set source, refer to P3-00~P3-17;

2: Terminal Al2, use analogue input Al1l as set source, refer to P3-00~P3-17;

5: Pulse input, use pulse input as set source, refer to P2-50~P2-53,;

10: Multi preset value 0 + Up/Down, use preset set value 0 plus Up/Down adjustment as set source, refer to P0-30~P0-45, P0-46 and P2-05;
11: Multi preset values, refer to ever to P0-30~P0-45 and P2-05;

20: Communication, use value from bus compunction;

21: Process PID, use the output of Process PID control as set source;

30: Keypad, use the command for keypad as set resource, refer to P3-68~P3-69;

Par. No. Name Range Unit Default

P0-13 Torque Set Source for Torque Same as PO-11 1
Mode
Select the set source for torque control, the base value for set source is based on P1-08 rated motor torque.

Par. No. Name Range Unit Default
0 : Main Set Source + Additional Set Source
Set Value Calculation from Main | 1 : Main Set Source - Additional Set Source
and Additional Source 2 : Maximal Value of Main and Additional Set Source
3 : Minimal Value of Main and Additional Set Source
This parameter is used to set calculation of main and additional set source, the calculated results can be used for parameter P0-10 options [2], [4] and

[5].
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Par. No. Name Range Unit Default
0 : 0~P0-16
P0-15 Speed Set Range 1 -PO-16~P0-16 0
P0-16 Base Value for Speed Set 0.0~590.0 50.0
These two parameters are used to control the range of the set value and used as percentage calculation base.
Par. No. Name Range Unit Default
0 : Terminal or Bus Communication
P0-17 Control Site 1 : Terminal 0
2 : Bus Communication

The start, stop, reverse, jog commands can be given both through digital input terminals and communication, this parameter is used to select the drive
control command site.

0: Terminal or Bus Communication, controlled by both digital input terminals and bus communication;

1: Terminal, controlled only by digital input terminals;

2: Communication only, controlled by bus communication only;

Par. No. Name Range Unit Default
Selection of 0 : Null
P0-18 Communication Control 1 : Local RS485 1
Source 2 : Bus from Option Card
Par. No. Name Range Unit Default
P0-30~P0-45 Multi Preset Values -100.00~100.00 % 0.00

Different values preset in P0-30~P0-45 can be activated by different status of DI1 ~D14 terminals (P2-07~P2-10 are set to [22] ~ [25])
For the relationship between active preset value and the status of DI terminals, please refer to parameter P2-05.
In speed control mode, 100% preset value is corresponding to P0-16. In torque control mode, 100% is corresponding to P1-08 rated motor torque.

Par. No. Name Range Unit Default
P0-46 UP/DOWN Step Value 0.01~50.00 0.10

To set the set value change step each time when a DI terminal valid. The corresponding terminal must be set with UP/DOWN function for UP/Down
function (one of parameters from P2-05 to P2-10 set to [30] [31]). The UP/DOWN function is used when parameter PO-11 or P0O-12 is set to [10].

Par. No. | Name Range Unit Default
0 : Not Save
P0-47 Save Up/Down Set Value 1 : Save when Stop 0

2 : Save when Power Down
This parameter is used for setting whether to save the set value changed by Up/Down function if the drive stops or after it is powered down.

Par. No. | Name Range Unit Default

P0-48 Jog Speed 0.0~400.0 Hz 0.0
The jog speed is a fixed output speed at which the drive is running when the jog function is activated by DI terminal.
Jog speed has the highest priority when a variety of commands are activated.

Par. No. | Name Range Unit Default
P0-49 Ramp Time Resolution 0:0.1s 1:0.01s 1
There are two kinds of ramp time resolution for different applications.
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Par. No. Name Range Unit Default
0 : Linear
P0-50 Ramp 1 Type 1: S ramp 0
P0-51 Ramp 1 Ramp Up Time 0.05~655.35 S *
P0-52 Ramp 1 Ramp Down Time 0.05~655.35 S *
0 : Linear
P0-53 Ramp 2 Type 1:S ramp 0
P0-54 Ramp 2 Ramp Up Time 0.05~655.35 S
P0-55 Ramp 2 Ramp Down Time 0.05~655.35 S
0 : Linear
P0-56 Ramp 3 Type 1: S ramp 0
P0-57 Ramp 3 Ramp Up Time 0.05~655.35 S *
P0-58 Ramp 3 Ramp Down Time 0.05~655.35 S *
0 : Linear
P0-59 Ramp 4 Type 1:S ramp 0
P0-60 Ramp 4 Ramp Up Time 0.05~655.35 S *
P0-61 Ramp 4 Ramp Down Time 0.05~655.35 S *
P0-62 Jog Ramp Time 0.05~655.35 S *
P0-63 S Ramp Up Initiate Period 0.05~655.35 S *
P0-64 S Ramp Up Termination Period | 0.05~655.35 S *
P0-65 S Ramp Down Initiate Period 0.05~655.35 S *
P0-66 S Ramp Down Termination 0.05~655.35 S *
Period

Ramp Up Time: The total ramp time from OHz to rated motor frequency (P1-05)
Ramp Down Time: The total ramp time from rated motor frequency (P1-05) to OHz.

Ramp Type:

0: Linear, motor ramps up/down with constant acceleration/deceleration speed;
2: S ramp, motor ramps up/down with changing acceleration/deceleration speed to get a smooth speed change. Normally the changing speed of
acceleration/deceleration speed is constant.

The ramp times and ramp types are shown below:

Rated Frequencyf—-—--—-—

F or S ramp, P0-63 plus P0-64 should not be more than the total ramp up time defined by P0-51/P0-54/P0-57/P0-60, P0-65 plus P0-66 should not be

Output Frequency
4

SRampUp .
Linear

Ramp Up

S Ramp Down
=

Linear
Ramp Down

=
I I :
PO-63! iP0-64 iP0-65| | PO-66|
: PO-51/P0-54/P0-57/P0-60 : : PO-52/P0-55/P0-58/P0-61 !
= —=- .

| .
Total Ramp Up Time

= =
Total Ramp Down Time

more than the total ramp down time defined by P0-52/P0-55/P0-58/P0-61.

Par. No. Name Range Unit Default
P0-80 Local Address 1~127 1
Select the address for the bus communication.
Par. No. Name Range Unit Default
0 : 2400
1: 4800
2 : 9600
P0-81 Baud Rate 3 - 19200 2
4 : 38400
5~9 : Reserved
Select baud rate for bus communication.
Par. No. Name Range Unit Default
L 0 : Even parity (1 stop bit)
Communication Data 1 : 0dd parity (1 stop bit)
P0-82 Format . . 0
(Parity/Stop Bits) 2 = No parity (1 stop bit)
3 : No parity (2 stop bit)
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Par. No.

Name

Range

Unit

Default

P0-83

Min. Communication
Response Delay

0.000~0.500

S

0.002

Specify the minimum delay time between receiving

a request and transmitting a response. This is used for overcoming modem turnaround delays.

Par. No.

Name

Range

Unit

Default

PO-84

Max. Communication
Response Delay

0.010~10.000

S

5.000

Specify the maximum permissible delay time between transmitting a request and receiving a response. If the delay time exceeds this value, the drive
will not respond to received data.

Par. No. Name Range Unit Default
0 : Normal Reponses
P0-85 Message Response 1 : Only Response Exceptional Message 0

2 : Not Response

This parameter is used to control Modbus message response.
Attention: the drive will response to the READ command and not response to the RADIO message no matter what P0-85 set.

Par. No. Name Range Unit Default
Parameter (Set by 0 : Not Save Parameter at Power
P0-86 Communication) Down 0

Saving at Power Down

1 : Save Parameter at Power Down

This parameter is used to control whether the param

eters which is changed by communication WRITE command should be saved at power down.

Par. No. Name Range Unit Default
Communication .
P0-87 terminal resistance 2 ) 8|p en 0
selection - L10se
This parameter is to enable the built-in termination resistor for RS485 bus.
Par. No. Name Range Unit Default
P0-88 communication 0.01~650.00 s 1.00

Timeout Time
If the time between two successful reception of telegrams exceeds this parameter, it indicates that the communication has stopped or failed, then the
function set in P0-89 (Communication Timeout Function) will be activated. If this parameter is set to 0, then the timeout function defined in P0-89 is
disabled.

Note: The time-out counter is triggered ONLY by a valid communication, so if the product never received any successful telegrams from power on, it
will never trigger timeout function.

Par. No. Name Range Unit Default
0 : No Function
Communication 2 : Stop Motor
PO-89 Timeout Response i ) JRol?r?:/r\]/igth Max Fre P5.. 0
Function e quency P5-03
5 : Trip to stop and Alarm Fault

6 : Warning
The communication time-out function is activated if the product fails to receive successful telegram within the time period specified in PO-88
Communication Timeout Time.
0: No function, no response, control with the latest received control word.
2: Stop, overruled to stop;
3: Jogging, overruled to jog speed running;
4: Max. speed, overruled to max. speed running;
5: Trip to stop and alarm fault, trip to stop and alarm fault “A.62”.
6: Warning, warning with “u.62” and control with the latest received control word
Par. No. Name Range
P0-90 R_eset Communication 0 : No Action 0
Timeout 1 : Reset the Timeout
The Communication Timeout flag can only be reset by this parameter. If the flag is not reset, even communication recovers and the alarm is cleared,
the drive will continue to report communication timeout.
2.4.2 Group 1 Basics for Inverter and Motor Control
Par. No. Name Range Unit
P1-00 Switching Frequency 2~16 : 2~16 kHz *
Switching frequency has a significant influence to the drive and the motor. Select appropriate switch frequency can help to adjust acoustic noise from
the motor, output harmonics, temperature of motor, the drive efficiency, as well as the EMC noise.

Par. No. Name Range Unit
*P1-01 Grid Type 2~122 *
Selects the grid type. Output frequency and voltage will be changed according to the grid type.
2: 200-240V/50Hz
12: 380-440V/50Hz
22: 440-480V/50Hz
102: 220-240V/60Hz
112: 380-440V/60Hz
122: 440-480V/60Hz

Unit Default

Default

Default
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Par. No. Name Range Unit Default
0 : Induction Motor
1:SPM
*P1 -
P1-02 Motor Type 2 . IPM without Saturation 0
3 : IPM with Saturation

Different parameters are active when the option is selected. See the following table, “\”” means active.

[0] Induction Motor [1] ~ [3] PM Motor

P0-04 Torgue Characteristics

P1-18 Ld, PM D-axis Inductance

P1-19 Lg, PM Q-axis Inductance

P1-20 Ld-s, PM D-axis Inductance Saturated

P1-21 Lg-s, PM Q-axis Inductance Saturated

P1-22 Saturation Current at D-axis for Ld-s

P1-23 Saturation Current at Q-axis for Lg-s

P1-24 Number of Motor Poles

P1-25 BEMF at Rated Speed for PM

P1-27 System Inertia

2l 2|22 2|2 |

P1-32 Load Compensation Gain for Low Speed

P1-33 Load Compensation Gain for High Speed

P1-34 Motor Magnet Current for Low P1-32 Speed

P1-35 Cut In Speed for Normal Magnet Current

P1-36 Min Motor Current at Low Speed

P1-37 Slip Compensation Gain

P1-38 Slip Compensation Time Constant

P1-39 Resonance Damping Gain

P1-40 Time Constant for Resonance Damping Filter

<2 2|2 | <2 2|2
< |

P1-41 Damping Coefficient for PM

P1-42 Damping Time Constant for Low Speed range (PM)

P1-43 Damping Time Constant for High Speed range (PM)

P1-44 Time Constant for Current Filter (PM)

P1-53~P1-62 V/F curve points

P1-63 PM Start Method

P1-64 IM Start Method

P1-86 Parking Current (PM Start)

P1-87 Parking Time (PM Start)

<=2 < 22212

Note : Only the key parameters are listed above. Please check the description for each parameter.

Par. No. Name

Range

Unit Default

*P1-03 Rated Motor Power 0.12~450

kw

*P1-04 Rated Motor Voltage 50~1000

\Y

*P1-05 Rated Motor Frequency 20~400

Hz

*P1-06 Rated Motor Current 0.1~1200

A

k[ k| ¥| ¥

*P1-07 Rated Motor Speed 100~24000

pm

*P1-08 Rated Motor Torque 0.1~6553.5

N-m *

Set the parameters according to the motor nameplate no matter which control mode is adopted. Changing the value of P1-03 and P1-04 will

automatically reset the parameters P1-14 ~ P1-23 to factory defaults

Par. No. Name Range

Unit Default

0 : No Function

1 : Simple Static Motor Auto Tuning

2 : Complete Static Motor Auto Tuning

3 : Complete Static Motor Auto Tuning + Spinning
BEMF (PM)

4 : Complete Static Motor Auto Tuning + Spinning
Inertia (PM)

5 : Complete Static Motor Auto Tuning + Spinning
BEMF (PM) + Spinning Inertia (PM)

Auto Tuning for

*P1-
P1-13 Motor Parameters

Use Automatic Motor Adaption (AMA) to obtain accurate motor parameters to further optimize control performance.
Please be noticed that, BEMF and Inertia tuning need to rotate the motor (no need to disconnect the load) and tuning for other parameters can run
without rotating the motor. BEMF and Inertia tuning only work for PM motor. Simple static tuning only works for the stator resistor.

The parameters obtained in different auto tuning states are listed as below:

Auto Tuning State IM motor

PM motor

Stator Resistance Tuning P1-14 Stator Resistance (Rs)

P1-14 Stator Resistance (Rs)

Inductance Tuning P1-16 Stator Leakage Reactance (X1)

P1-17 Main Reactance (Xh)

P1-18 Ld, PM D-axis Inductance

P1-19 Lg, PM Q-axis Inductance

P1-20 Ld-s, PM D-axis Inductance Saturated
P1-21 Lg-s, PM Q-axis Inductance Saturated
P1-22 Saturation Current at D-axis for Ld-s
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P1-23 Saturation Current at Q-axis for Lg-s

BEMF Tuning NA

P1-25 BEMF at Rated Speed for PM

Sytem Inertia Tuning NA

P1-27 System Inertia

Before running the motor parameter auto tuning function, below motor parameters should be set correctly based on the motor nameplate: P1-03

Rated Motor Power, P1-04 Rated Motor Voltage, P1-05 Rated Motor Frequency, P1-06 Rated Motor Current, P1-07 Rated Motor Speed.
You can stop the Auto Tuning process by press the “STOP” key.
For the system inertia tuning, the inverter will ramp up and ramp down the motor and the ramp down process is impacted by parameter P7-47 over
voltage control. If over voltage control is enabled, the DC voltage will be controlled at a fixed value (680Vdc for 400v products)

Par. No. Name Range Unit Default
*P1-14 Stator Resistance (Rs) 0.001~65.535 Q *
*P1-15 Rotor Resistance (Rr) 0.001~65.535 Q *
*P1-16 Stator Leakage Reactance (X1) 0.001~65.535 Q *
*P1-17 Main Reactance (Xh) 0.01~655.35 Q *
*P1-18 Ld, PM D-axis Inductance 0.01~655.35 mH *
*P1-19 Lg, PM Q-axis Inductance 0.01~655.35 mH *
*P1-20 Ld-s, PM D-axis Inductance Saturated 0.01~655.35 mH *
*P1-21 Lg-s, PM Q-axis Inductance Saturated 0.01~655.35 mH *
*P1-22 Saturation Current at D-axis for Ld-s 20~200 % 100
*P1-23 Saturation Current at Q-axis for Lg-s 20~200 % 100

Normally you cannot get these values from the motor nameplate, you need to run the motor parameter auto tuning function or ask them from the

motor supplier. If you failed to do both, then the factory defaults will be used for control which cannot be used to achieve the proper performance.

Par. No. Name Range Unit Default
*P1-24 Number of Motor Poles 2~100 P 4
Par. No. Name Range Unit Default
*P1-25 BEMF at Rated Speed for PM 0~9000 \ *

Back EMF is the voltage generated by a PM motor when supply is connected and the shaft is turned by mechanic force or inertia speed. Back EM

normally specified as the voltage measure between two phases at certain motor speed when no supply is connected.
Par. No. Name Range Unit Default
*P1-26 Motor Cable Length 0~150 m 10
Enter the motor cable length connected between the motor and the drive. Set correct cable length can suppress noises resulted from the motor.
Par. No. Name Range Unit Default
*P1-27 System Inertia 0.00~655.35 kg-m? *
This parameter normally needs to be obtained by auto tuning function.
Par. No. Name Range Unit Default
P1-32 Load Compensation Gain for Low Speed 0~199 % 100
P1-33 Load Compensation Gain for High Speed 0~199 % 100

Enter the % value to compensate voltage in relation to load when the motor is running at low speed (P1-32)/high speed (P1-33) and obtain the

optimum load characteristic.
The low and high-speed change-over point is automatically calculated based on motor size. Usually it is 5Hz.

Voltage

P1-32 P1-33

100% [—0_ e —

~
— "'/\\\
60% ~—
0 Chan, := over — F u.-:pTe-: ey

Par. No. Name Range Unit Default
P1-34 Motor Magnet Current at 0 Speed 0~300 % 100
P1-35 Cut in Speed for Normal Magnet Current 0.0~10.0 Hz 0.0

Use P1-34 Motor Magnet Current at 0 Speed along with P1-35 Cut in speed for Normal Magnet Current to obtain different thermal load and shaft
performance on the motor when running at low speed (under P1-35). If the setting is too low, the torque on the motor shaft may be reduced.

Magnet Current ¢

100%: Magnet Current ::/_ﬂ—mm”ﬂt
P1-34 :
! -
P1-35 Output Frequency
Par. No. Name Range Unit Default
P1-36 Min Motor Current at Low Speed 0~120 % 80

Define the minimum motor current at low speed to ensure the ability to start motor with load. This parameter works only for PM motor
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Par. No.

Name

Range

Unit Default

P1-37

Slip Compensation Gain

-400~399

*

%

When the motor is running at a motoring state, motor speed drops with the increase of load. When the motor is running at a generating state, motor
speed will increase with the increase of load. Appropriate slip compensation can maintain constant motor speed when the motor load is changing.
If this parameter is set to 100%, it indicates that the compensation when the motor bears rated load is the rated motor slip.

Diagram of slip compensation is shown below:

Motor speed
A
ni » Slip compensation 100%
N2 [ Slip compensation 50%
G Slip compensation 0%

nl = rated motor speed + 100% * rated slip
n2 = rated motor speed + 50% * rated slip
n3 = rated motor speed

» Motor load

Rated load

Slip compensation at motoring state

Motor speed
A
Slip compensation 0% - n3
Slip compensation 50% ——————————————————————————————— n2
Slip compensation 100% nl

n3 = rated motor speed
n2 = rated motor speed - 50% * rated slip

nl = rated motor speed - 100% * rated slip
» Motor load

Rated load

Slip compensation at generating state

When having more than one motor on the same shaft there is a need for some kinds of load sharing between the motors. This can be achieved by
running motors in speed open loop and one with O or negative slip compensation, so called droop control.

Par. No. Name Range Unit Default
P1-38 Slip Compensation Time Constant 0.05~5.00 S
This parameter is to control the response speed of slip compensation, a higher value a slower reaction. If low frequency resonance problems occur,

set it to a high value.

*

Par. No. Name Range Unit Default
P1-39 Resonance Damping Gain 0~3000 % *
P1-40 Time Constant for Resonance Damping 0.005~0.050 S 0.005

Filter
Motor (especially >=30kW motor) speed and current resonance is likely to occur due to load vibration, and may lead to system failure even trigger
the over current protection. This is particularly obvious during no-load or light-load applications. Do not change these parameters if the motor has no
resonance. Increase the P1-39 value properly only when the motor has obvious resonance. The larger the value is, the better the resonance dampening
result will be. But a higher value in P1-39 will reduce the speed response performance. P1-40 should be set properly to ensure the damping function,
a smaller value makes the response of damping function faster, but two small value can result in instability of the control.

Par. No. Name Range Unit Default
P1-41 Damping Coefficient for PM 0~250 % 120
The value of P1-41 controls the dynamic performance of the PM motor. Higher value gives higher dynamic performance. Lower value gives lower
dynamic performance but it’s better to control the mechanical resonance. If the damping gain is too high or low, the control becomes unstable.
Par. No. Name Range Unit Default
p1.42 Damping Time Constant for Low Speed 0.01~20.00 s 08

range (PM)

This time constant is used below 10% rated speed. Obtain quick control through a short damping time constant. However, if this value is too short,

the control could become unstable.
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Par. No. Name Krange Unit Default
) Damping Time Constant for High Speed ~

P1-43 range (PM) 0.01~20.00 s 0.8

This time constant is used above 10% rated speed. Obtain quick control through a short damping time constant. However, if this value is too short,

the control could become unstable.

Par. No. Name Range Unit Default
P1-44 Time Constant for Current Filter (PM) 0.001~1.000 S 0.5

To reduces the influence of high frequency ripple and system resonance in the calculation of control voltage, a current filter is necessary, without this
filter, the ripples in the currents can distort the calculated voltage and affect the stability of the system

Par. No. Name Range Unit Default
P1-45 Min Torque at Torque Mode Start -100~100 % 5
P1-46 Min Torque Cut Out Speed at Torque Mode 0.1~500 Hz 30

Start
In torque control mode, the device may not start if the torque reference is too small due to the presence of static friction, so a minimum torque set at
low speed is necessary to start the load. The below figure shows how the torque is set with these two parameters.

Torque 4

P1-45 Actual Torque Set
Torque Set by J/

Controller \

P1-456 Output Frequency
Par. No. Name Range Unit Default
P1-53/P1-55/P1-57/P1-59/P1-61 Voltage for VV/F curve 0.0~999.9 V *
P1-54/P1-56/P1-58/P1-60/P1-62 Frequency for VV/F curve 0.0~590.0 Hz *

P1-53~P1-62 are used to define the VF curve to achieve the best load performance for a special motor. The cure is defined as below:

Voltage (V) 4
Vel N e
//
V4 - . - e
7

S
At T EERUTRERR . .‘."r'..."
V2 e
N _

: -
Fl=) F2 I3 F4 E5 Frequency

P1-53/P1-55/P1-57/P1-59/P1-61 corresponds to V1~V5 and P1-54/P1-56/P1-58/P1-60/P1-62 corresponds to F1~F5. Below rules must be followed
for the set: F1=0 and F1<F2<F3<F4<F35. If necessary, you can merge two or more points into one to simplify the VF curve, an example as below:

Voltage (V) 4
Vi=VE b om m e e
e i
. I
3 : [
V¢ . : 1 .
0 F PR Frequeny® e default V/F curves are set as below.
2 et P1-53 P1-55 P157 P1-59 P1-61
23 g 0.0 7.0 220.0 220.0 220.0
N B[ Crovuenc P154 P156 P1-58 P1-60 P1-62
quency g o 05 50.0 50.0 50.0
_ Voltage | P53 P155 P157 P1-59 P1-61
S8 9 0.0 120 380.0 380.0 380.0
88| Frequency | P15 P156 P158 P1-60 P1-62
quency 7o o 05 50.0 50.0 50.0

Note: The VF curve only work in VF control mode (P0.02=0). Two high voltage at low frequency could trigger the over current protection and
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damage the motor due to high current and temperature.

Par. No. Name Range Unit Default
0 : Initial Position Detection (IPD) 1

1 : Parking
Since the drive does not know the actual rotor position at start-up, a parking or an initial position detection (IPD) process is required. The initial
position detection starts quickly and its time can generally be ignored.

For parking start, the parking time is determined by P1-87.

Note: For PM motor, at start the product will try to track the speed and angle of the motor. If it succeeds, it will start directly according to the motor
speed and angle.

P1-63 PM Start Method

Par. No. Name Range Unit Default

*P1-64 IM Start Method > Elges‘;;rst‘a” 0

If the IM motor is rotating, it cannot be controlled from OHz directly. Doing so will result in very high current damaging the product or fail to start.
Enabling the fly start function (P1-64=1), the product will track the motor speed first and start with the speed tracked. If no rotating motor is found,
the product will assume the motor is standstill and start the motor from 0 Hz.

When flying start is enabled, P1-70 Delay Time at Start and P1-71 Delay Function at Start is disabled.

Par. No. Name Range Unit Default
P1-67 Min Valid Speed Set 0.00~50.00 Hz 0.00
Only when the absolute value of the set speed is not less than P1-67, the product can be started. If a speed set of absolute value less than P1-67 is
given, the product will treat it as a stop command and OHz speed set.
Note: The product will ramp through the Min Valid Speed Set range still if a valid speed set is given, e.g., if 20Hz is set and P1-67 = 5.0, the product
will ramp from OHz, through 1Hz, 2Hz ... 5Hz to 20Hz.

Par. No. Name Range Unit Default

P1-68 Bypass Range for IM Low Speed | 0.0~20.0 Hz 0.0
If the set speed’s absolute value is less than P1-68, the drive will run at the frequency defined P1-68. If the set speed’s absolute value is higher than
P1-68, the product will start from P1-68 directly and then ramp to the set speed. Please be noted that P1-68 only control the absolute value of the
speed command, it will not change the motor direction. For example:
Set P1-68 = 3. if the set speed is 2, the product will run forward at 3Hz; If the set speed is -2, the product will run reverse at 3Hz. If the set speed is
20, the product will run at 3Hz immediately, then accelerates from 3Hz to 20Hz using ramp time. If the set speed change from 20Hz to -20Hz, the
product will ramp down to 3Hz first, then jump to -3Hz immediately and ramp to -20Hz. If the frequency reference is 0, the drive will ramp down to
3Hz first and stop directly from 3Hz.
Note:
1. It is not recommended for using P1-67 and P1-68 together.
2. If both P1-68 and P1-84 are enabled (higher than 0), DC brake will only be active when P1-84 > P1-68.

Par. No. Name Range Unit Default
P1-70 Delay Time at Start 0.0~10.0 S 0.0
. 0 : Free Coast
P1-71 Delay Function at Start 1 - DC Hold 0

P1-70 enables a delay time from receiving the start command given to starting the motor. The drive begins with the start function selected in P1-71
during the P1-70 delay time first then start the motor. Setting the delay time to 0.0 disables P1-71 delay function. P1-71 delay function is described as
below:
0: Coast, Motor coasts during the start delay time (drive off);
1: DC Hold, energizes motor with a DC holding current (P1-72 DC Hold Current) during the start delay time;
Note: 1. The P1-70 Delay Time will not be included in the ramp up time.

2. When fly start is enabled (P1-64=1), the P1-71 Delay function will be disabled.

Par. No. Name Range Unit Default
P1-72 DC Hold Current 0~150 % 50
Enter a value for holding current as a percentage of the rated motor current set in P1-06 Rated Motor Current. Customer can use this parameter to
either hold the motor (holding torque) or pre-heat the motor. This parameter is active if DC Hold has been selected in either P1-71 or P1-80. The
difference is that, for P1-71 delay function as start, the DC hold current will only continue during P1-70 delay time, but for P1-80 Hold Function at
Stop, the DC hold current will continue at stop until a start command is given.

Par. No. Name Range Unit Default
P1-79 Stop Method at Torque 0 : Stop with Torque Mode 0
Control Mode 1 : Stop with Speed Mode

This parameter is used to set the stop mode in torque control mode:
0: Torque mode. When stop command is activated, the set torque is reduced to zero according to the ramp down time.
1: Speed mode. When stop command is activated, the set speed is reduced to zero according to the ramp down time.

Par. No. Name Range Unit Default
0 : Free Coast

P1-80 Function at Stop 1 - DC hold 0

0.0~400.0 Hz 0.0

Cut in Speed for Function
at Stop

P1-80 Selects the function when stop command is given and the speed is ramped down to P1-81 Cut in Speed for Function at Stop.
0: Free Coast, disable the output of the product and the motor coasts;

1: DC hold, the motor is energized with a DC current as P1-72 DC Hold Current;

Diagram of Function at Stop is shown below:

P1-81
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Frequency S Frequency |
| |
| |
P1-81 F———+—-—-- P1-81 |
| |
il > 1 -
Output & : Time Output 4 : Time
Voltage Voltage
1™ |
1 . |
- 'I Vaoltage according L _:_ o \_ B
i to P1-72 current | |
} - | -
Tune ] Time
Start Start I
Command oNo | OFF Command ON OFF
o oN Or oN
o g OFF [ S OFF [
Commansd Command
Coast DC Hold

Note: If P1-81 > P1-84, the P1-80 function at stop will work and the DC brake function will not; if P1-81 < P1-84, the DC brake function will work.
And the P1-80 function at stop will not.

Par. No. Name Range Unit Default
P1-82 DC Brake Current (IM) 0~150 % 50
P1-83 DC Brake Time (IM) 0.0~60.0 s 2
P1-84 DC Brake Cut in Speed (IM) 0.0~400.0 Hz 0.0
P1-85 Demagnetizing Rate at DC Cutin | 0~100 % 100

DC brake is to apply a DC current on the motor to brake and hold the motor when motor speed ramps down to a low speed at stop command. P1-82
defines the DC brake current as a percentage of P1-06 Rated Motor Current. P1-83 defines how long time the DC current should be applied. P1-84
defines at which speed to start the DC brake current. Between normal ramp down and the DC brake current applied, a Demagnetizing period is
necessary to avoid possible current spikes. P1-85 defines how fast the demagnetizing period will finished. Higher P1-85 value needs longer time for
demagnetizing, means more time delay before the DC brake current is applied.

Diagram of DC Brake process is shown below:

Output
Frequency
DC Brake
Cut in Speed |
Time
Output Demagnetization Time
Voltage / 9
DC Braking Time
—
DC Brake
Time
Start ON
Command
OFF
Note: P1-85 also works for P1-80.
Par. No. Name Range Unit Default
P1-86 Parking Current (PM Start) 0~150 % 80
P1-87 Parking Time (PM Start) 0.1~60.0 S 3.0

This group of parameters are enabled when P1-63 PM Start Mode is equal to [1] Parking. P1-87 is used to determine the parking time. P1-86 is used
to determine the current during the parking process. 100% corresponds to P1-06 rated motor current.

Par. No. Name Range Unit Default
0 : No Function
P1-91 Brake Function 1 : Resistor Brake 0
2 : AC Brake

0: No function;

1: Resistor brake, use the resistor to consume surplus energy resulting from motor braking, and prevent the drive from trip due to over-voltage in the
DC link;

2: AC brake, dissipate surplus energy in the motor core by applying higher voltage to the motor, and prevent the drive from trip due to over-voltage
in the DC link. It is important to keep in mind that frequent use of this function will cause an increase in motor temperature;
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Par. No. Name Range Unit Default
P1-92 Max AC Brake Current 0~150 % 100
Defines the maximum permissible current when using AC brake to avoid overheating of motor windings. 100% equals motor current set in P1-06.
Par. No. Name Range Unit Default
P1-93 AC Brake Gain 1.0~2.0 14
Enter AC brake reaction speed. A high value results in faster reaction.
Par. No. Name Range Unit Default
P1-94 Threshold Voltage for Brake Function Grid Dependent V *

If P1-91 is set to 1, When the DC link voltage exceeds the value of P1-94, resistor brake starts to function and the energy will be rapidly consumed
through brake resistor, if the DC link voltage drops back lower than P1-94, the resistor brake function stops.

The following table is the Resistor Brake Threshold Voltage’s range and default value which depends on P1-01 Grid Type:

Grid Type Set Range Factory Defaults
200~240V 360~395V 385V
380~440V 680~780V 700V
440~480V 750~780V 770V
Par. No. Name Range Unit Default
P1-95 Resistor Brake Resistance 5~65535 Q *

Defines the resistance of the brake resistor.

2.4.3 Parameter Group 2: Digital Terminal Functions

Par. No. Name Range Unit Default
P2-00 DI Positive-Negative Logic Selection 0~65535 0
0: : NPN Input
p2-02 DI Input Mode 1: PNP Input 0

P2-00 is used to control the digital input terminal positive or negative logic. Each digital input terminal corresponds to a weight. For example: if you
want to set RUN and DI2 terminal as negative logic, set the P2-00 to

1+8=9
Terminal D14 DI3 DI2 DIl FIR RUN

Weight 32 16 8 4 2 1

In NPN Mode, when the digital input selects positive logic, connecting the digital input terminal and GND terminal is ON state (active),
disconnecting is OFF state (inactive); When the digital input selects negative logic, connecting the digital input terminal and GND terminal is OFF
state (inactive), disconnecting is ON state (active). In PNP Mode, on the contrary.

Note: There are some digital input function is inverse. If the terminal logic is set as negative and the function of the terminal is inverse, then the
function of the terminal is positive. For example: When P2-05 Terminal RUN is set to [4] Stop inverse, P2-00 is set to 1 (The logic of terminal RUN
is negative), then connect the terminal RUN and GND, function "stop" is active, disconnect the terminal RUN and GND, function "stop" is inactive.

Par. No. Name Range Unit Default
P2-00 DI Positive-Negative Logic Selection 0~65535 0
P2-01 DO/Relay Positive-Negative Logic Selection 0~65535 0

This parameter is used to control the DO/Relay terminal positive or negative logic. Each DO/Relay terminal corresponds to weight. For example: If
you want to set DO1 and Relayl terminal as negative logic, set the P2-01t01+4 =5
Terminal Relay2 Relayl DO2 DO1

Weight 8 4 2 1

Positive logic: When the selected function of DO/Relay terminals is activated, the DO/Relay terminal outputs ON signal, else outputs OFF signal.
Negative logic: When the selected function of DO/Relay terminals is activated, the DO/Relay terminal outputs OFF signal, else outputs ON signal.In
NPN Mode, when the digital input selects positive logic, connecting the digital input terminal and GND terminal is ON state (active), disconnecting
is OFF state (inactive); When the digital input selects negative logic, connecting the digital input terminal and GND terminal is OFF state (inactive),
disconnecting is ON state (active). In PNP Mode, on the contrary.Note: There are some digital input function is inverse. If the terminal logic is set as
negative and the function of the terminal is inverse, then the function of the terminal is positive. For example: When P2-05 Terminal RUN is set to
[4] Stop inverse, P2-00 is set to 1 (The logic of terminal RUN is negative), then connect the terminal RUN and GND, function "stop" is active,
disconnect the terminal RUN and GND, function "stop" is inactive.

Par. No. Name Range Unit Default
P2-00 DI Positive-Negative Logic Selection 0~65535 0
P2-01 DO/Relay Positive-Negative Logic Selection 0~65535 0

This parameter is used to control the DO/Relay terminal positive or negative logic. Each DO/Relay terminal corresponds to weight. For example: If
you want to set DO1 and Relayl terminal as negative logic, set the P2-01to1+4 =5

Terminal Relay?2 Relayl D02 DO1

Weight 8 4 2 1
Positive logic: When the selected function of DO/Relay terminals is activated, the DO/Relay terminal outputs ON signal, else outputs OFF signal.
Negative logic: When the selected function of DO/Relay terminals is activated, the DO/Relay terminal outputs OFF signal, else outputs ON signal.

Par. No. Name Range Unit Default
P2-04 DI Filter Time 2~16 ms 4
It is used to set the software filter time of DI terminal status. If DI terminals are liable to interference and may cause malfunction, increase the value
of this parameter to enhance the anti-interference capability. However, increase of DI filter time will reduce the response of DI terminals.
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Par. No. Name Range Unit Default
P2-05 DI Function Selection - Terminal RUN | 0 : No Function 10
P2-06 DI Function Selection - Terminal F/R 1 : Reset 11
P2-07 DI Function Selection - Terminal D1 2 : Coast to Stop (Negative Logic) 22
P2-08 DI Function Selection - Terminal D2 3 : Coast to Stop and Reset (Negative Logic) 23
E;gg DI Function Selection - Terminal D3 4 : Stop (Negative Logic) gg

10 : Run

11 : Forward/Reverse Selection

12 : Run in Reverse Direction

13 : Latched run forward

14 : Latched run reverse

15 : Forward Jog

16 : Reverse Jog

20 : Forbid Forward

21 : Forbid Reverse

22 : Preset Value Command Bit 1

23 : Preset Value Command Bit 2

24 : Preset Value Command Bit 3

25 : Preset Value Command Bit 4

26 : Ramp Time Selection Bit 1

27 : Ramp Time Selection Bit 2

30 : Speed UP

31 : Speed DOWN

32 : Counter A

34 : Reset Counter A

35 : Counter B

37 : Rest Counter B

40 : Pulse Input

41 : Switch Set Source

42 : Switch Speed Mode/Torque Mode
50 : External Fault Input

51 : Freeze PID output

The parameters are used for selecting various functions in the drive. All digital inputs can be set to the following functions:

0: No function, no reaction to signals transmitted to the terminal;

1: Reset, reset the drive after a Trip/Alarm;

2: Coast to Stop (Negative Logic), disables output, leaving the motor coasting to stop. Terminal logic ‘0’ => coasting stop;

3: Coast to Stop and Reset (Negative Logic), the drive resets leaving the motor coasting to stop. Terminal logic ‘0” => coasting stop;

4: Stop (Negative Logic), the drive stops according to selected ramp time. Terminal logic ‘0’ => stop;

10: Run, run with a start a start/stop command. Terminal logic ‘1’ = start, logic ‘0’ = stop;

11: Forward/Reverse Selection, select the direction of motor shaft rotation. when start signal and running direction selection signal are active, the
motor will start reverse; when start signal is active and running direction selection signal is inactive, the motor will start forward; when start signal is
inactive, the motor will stop;

12: Run in Reverse Direction, start with a reverse direction;

13: Latched run forward, run the motor in forward direction with a start command if a valid signal is applied for min. 4ms. The motor stops when [4]
Stop (Negative Logic) is activated;

14: Latched run reverse, run the motor in reverse direction with a start command if a valid signal is applied for min. 4ms. The motor stops when [4]
Stop (Negative Logic) is activated,;

15: Forward Jog, used for start in forward direction with jog speed, see P0-48;

16: Reverse Jog, used for start in reverse direction with jog speed, see P0-48;

20: Forbid Forward, when this signal is active, start forward will be forbidden, but start reverse will be allowed;

21: Forbid Reverse, when this signal is active, start reverse will be forbidden, but start forward will be allowed;

22: Preset Value Command Bit 1, Preset Value Command Bit 1, bit2, bit3, bit4 enables a choice between one of the sixteen multi preset values (see
P0-30~P0-45) according to the table below;

23: Preset VValue Command Bit 2, same as [22];

24: Preset Value Command Bit 3, same as [22];

25: Preset Value Command Bit 4, same as [22];

DI Function Selection - Terminal D4

Preset VValue Command Bit 4 Preset Value Command Bit 3 Preset Value Command Bit 2 Preset Value Command Bit 1 Parameter selected
OFF OFF OFF OFF P0-30
OFF OFF OFF ON P0-31
OFF OFF ON OFF P0-32
OFF OFF ON ON P0-33
OFF ON OFF OFF P0-34
OFF ON OFF ON P0-35
OFF ON ON OFF P0-36
OFF ON ON ON P0-37
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26: Ramp Time Selection Bit 1;
27: Ramp Time Selection Bit 2; ramp bitl, bit2 are used for selecting one of the four ramps;

Terminal of Ramp bit2 Terminal of Ramp bitl Parameters selected
OFF OFF Ramp1 (P0-51, P0-52)
OFF ON Ramp2 (P0-54 P0-55)
ON OFF Ramp3 (P0-57, P0-58)
ON ON Ramp4 (P0-60, P0-61)

30: Speed Up, when the terminal is activated for less than 400 ms. the resulting reference will be increased by P0-46 Up/Down Value. If the terminal
is activated for more than 400 ms, the resulting reference will ramp according to ramp 4 P0-60;

31: Speed Down, like [30] Up;

32: Counter A, to count the pulse number inputted into the terminal,

34: Reset counter A, to clear counter A to “0”;

35: Counter B, like [32] Counter A;

37: Reset counter B, to clear counter B to “0”;

40: Pulse input, select pulse input when using a pulse sequence as either reference or feedback. Scaling is done in par. group P2-5*, the function is
available for P2-10 Terminal D14 only;

41: Switch Set Source, this function is used PO-10 Reference Source Selection option [3]-[5].

42: Switch Speed Mode/Torque Mode, when P0-01 Configuration Mode is set to [2] Torque open loop, torque open loop and speed open loop can be
switched via digital input terminal. The terminal is in the OFF state, it is torque open loop; The terminal is in the ON state, it is speed open loop;

50: External Fault Input, when terminal is in ON state, the drive will run as P2-21 specified.

51: Freeze PID output, the Process PID is temporarily stopped and the drive maintains the current frequency.

51: Freeze PID output, the Process PID is temporarily stopped and the drive maintains the current frequency.

Par. No. Name Range Unit Default
0 : No Action

2 : Stop and Warning
3 : Jog and Warning
4 : Run to Max Speed

p2-21 Action for DI as External Fault Input ) 0
P5-03 and Warning
5 : Alarm Fault and
Trip to stop
6 : Warning
The parameter is used for selecting actions when External alarm input is in ON state.
0 : No action;
2 : stop and warning, when External alarm input is in ON state, Drive will stop and report warning “u.76” ;
3 : Jog and warning, when External alarm input is in ON state, Drive will run in Jog speed and report warning “u.76” ;
4 : Running in Max speed and warning, when External alarm input is in ON state, Drive will run in Maximum speed and report warning “u.76” ;
5 : Alarm Fault and Trip to stop, when External alarm input is in ON state, Drive will report alarm “A.76” and trip to stop ;
6 : Only warning, when External alarm input is in ON state, Drive will report warning “u.76” ;
Par. No. Name Range Unit Default
p2-22 DO Function Selection - Terminal DO1 0~91 0
P2-28 Relay Output Function Selection - RL1 Same as P2-22 10
p2-31 Relay Output Function Selection — RL2 Same as P2-22 10

Set the function which will trigger the Terminal DO1 output.

Terminal DO1 is a programmable multiplex terminal, it can be a high-speed pulse output terminal, also available as a collector's digital output
terminal. If P2-60 = 0, DOL1 is as a collector's digital output terminal; If P2-60 is not set to 0, DO1 is as a high-speed pulse output terminal.

If terminal DOL is as collector's digital output terminals, their output function options are the same as relay output P2-28/P2-31.

: No operation;

: Drive ready, the drive control card has received supply voltage;

: Remote control ready, the drive is ready and is in Remote mode;

: Drive ready/stop, the drive is ready and the drive is not running;

: Drive running, the drive is running;

: Drive running/No warning, the drive is running and no warning is present;

- Run in current range/No warning, the drive is running within the programmed current ranges set in P5-09 and P5-10. No warnings are present;
: Run on reference/No warning, the drive runs at reference speed without warnings;

: Reverse, the drive runs in counter clockwise;

10: Alarm, the drive alarms;

11: Alarm or warning, an alarm or warning occurs;

12: Thermal warning, a thermal warning occurs;
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13: Ready, no thermal warning, the drive is ready for operation anu no uver-termperawre warning is present;
14: Remote ready, no thermal warning, the drive is ready for operation in Remote mode, and no over-temperature warning is present;

15: Bus OK, local bus communication is normal;

16: Control word bit 11, bit 11 in BUS control word is active;

17: Control word bit 12, bit 12 in BUS control word is active;

20: Out of current range, output current is outside the range set in P5-09 and P5-10;

21: Below current low, output current is lower than set in P5-09;

22: Above current high, output current is higher than set in P5-10;

23: Out of frequency range, output frequency is outside the range set in P5-11 and P5-12;
24: Below frequency low, output frequency is lower than set in P5-11;

25: Above frequency high, output frequency is higher than set in P5-12;

26: Out of feedback range, feedback is outside the range set in P5-15 and P5-16;

27: Below feedback low, feedback is lower than set in P5-15;

28: Above feedback high, feedback is higher than set in P5-16;

29: Out of reference range, reference is outside the range set in P5-13 and P5-14;

30: Below reference low, reference is lower than set in P5-13;

31: Above reference high, reference is higher than set in P5-14;

40: Drive in Local mode;

41: Drive in Remote mode;

42: Mech. brake control, enter mechanical brake control signal, see P1-97/P1-98;

43: External alarm, the digital input terminal function [50] external alarm input is active;
44: Unbalance warning, unbalance occurs;

Par. No. Name Range Unit Default
P2-29 Relay on Delay Time - RL1 0.00~600.00 s 0.00
P2-30 Relay off Delay Time - RL1 0.00~600.00 S 0.00
P2-32 Relay on Delay Time - RL2 0.00~600.00 s 0.00
P2-33 Relay off Delay Time — RL2 0.00~600.00 S 0.00
These parameters are used to set the relay output turn-on and turn-off delay time, E.g:
When the relay 1 function is satisfied, it delays P2-29 time, then outputs ON.
When the relay 1 function is not satisfied, it delays P2-30 time, then outputs OFF.
Par. No. Name Range Unit Default
0 : Save None 0
P2-46 Save DI Counter Value at Power down 1 : Save Counter A
2 : Save Counter B
3 : Save Both Counter A and B
This parameter is used to control whether counter A/B’s value is saved at power down.
Par. No. Name Range Unit Default
P2-50 Min Frequency for Pulse Input 1 0.00~P2-51 kHz 0.00
Enter the low frequency corresponding to the low set value in P2-52.
Par. No. Name Range Unit Default
P2-51 Max Frequency for Pulse Input 1 P2-50~100.00 kHz 50.00
Enter the high frequency corresponding to the high set value in P2-53.
Par. No. Name Range Unit Default
p2-52 Set Value/Feedback Value Versus Min -200.00~200.00 % 0.00
Frequency for Pulse Input 1
Enter low set value corresponding to value in P2-50.
Par. No. Name Range Unit Default
P2-53 Set Value/Feedback Value Versus Max -200.00~200.00 % 100.00
Frequency for Pulse Input 1
Enter high set value corresponding to value in P2-51.
Par. No. Name Range Unit Default
P2-54 Pulse input 1 Filter Time 1~1000 ms 100

Enter the pulse filter time, the low pass filter reduces the influence on and dampens the oscillations on the feedback signal from the control.

Note: when P2-10 set to [40]Pulse input, Terminal D14 used as pulse input 1.

Enter the pulse filter time, the low pass filter reduces the influence on and dampens the oscillations on the feedback signal from the control.

Note: when P2-10 set to [40]Pulse input, Terminal D14 used as pulse input 1.

Par. No. Name Range

Unit Default

P2-60 Pulse output 1 function selection 0~30
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Terminal DO1(Pulse output 1) pulse output function are described as below:
Option Function Scale

0 Digital output DOl is as a collector's digital output terminal
1 Output frequency In torque open loop:

0% =0, 100% = P5-08

In speed open loop mode:

0% =0, 100% = P0-16
2 Output current 0% =0, 100% = P9-16
3 Output Power 0% =0, 100% = P1-03
4 Motor Speed 0% =0, 100% = P1-07
5 Output voltage 0% =0, 100% = P1-04
10 Set Value If PO-15 =0,

then 0% = 0, 100% = P0-16;

If PO-15=1,

then 0% = -P0-16, 100% = P0-16;
11 Feedback
13 Set Value from Bus
14 Pulse input 1 input 0% = P2-50, 100% = P2-51

frequency

15 Terminal Al input value 0% = P3-03 or P3-05,

100% = P3-04 or P3-06
16 Terminal Al2 input value 0% = P3-12 or P3-14,

100% = P3-13 or P3-15
20 DC link voltage 0% =0V, 100% = 1000V
30 Output Torque 0% = ON-m, 100% = P1-08

Par. No. Name Range Unit Default

P2-61 Min Frequency for Pulse Output 1 0.00~P2-62 kHz 0.00
P2-62 Max Frequency for Pulse Output 1 P2-61~100.00 kHz 50.00
P2-63 Function Value Versus Min Frequency for Pulse Output 1 | 0.00~200.00 % 0.00
P2-64 Function Value Versus Max Frequency for Pulse Output 1 | 0.00~200.00 % 100.00

P2-61 and P2-62 are used to set minimum and maximum frequency of the pulse output; P2-63 and P2-64 are used to set minimum and maximum

value corresponding to minimum and maximum frequency.

For example: In speed open loop mode, Set P0-16 = 50.0, P2-60 = 1 (0% = 0Hz, 100% = 50Hz), P2-61 = 2kHz, P2-62 = 10kHz, if P2-63 = 0.00%
(OHz), P2-64 = 100.00% (50Hz), then the relationship between the output frequency and terminal DO1 pulse output frequency is shown below:

DO1 Output
10kHz

2kHz

OHz 50Hz

200Hz Output

frequency

If P2-63 = 80.00% (40Hz), P2-64 = 10.00% (5Hz), then the relationship between the output frequency and DO1 pulse output frequency is shown

below:
DO1 Output
10kHz H
2kHz ; ;
5Hz 40Hz 200Hz  Qutput
frequency
Par. No. Name Range Unit Default
P2-70 Encoder Resolution 0~4096 1024
This parameter is used to set the number of pulses per revolution of the encoder.
Par. No. Name Range Unit Default
p2-71 Encoder Rotation Direction 0: Forward 0
1: Reverse
This parameter is used to set the phase sequence of the incremental encoder AB signal.,
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2.4.4 Parameter Group 3: Analogue Terminal Functions
Par. No. Name Range Unit Default
P3-00 Signal Type - Terminal All 0 : Analogue 0
Voltage
1 : Analogue Current
Select the signal type to be present on analog input All.
Par. No. Name Range Unit Default
P3-01 Terminal All Filter Time 0.01~10.00 S 0.01

Enter the terminal Al1 filter time. This is a first-order digital low pass filter for suppressing electrical noise in terminal All. A high time constant
value improves dampening but also increases the time delay through the filter.

Default
0.00

Unit
V/mA

Par. No.
P3-02

Name
Zero Voltage Dead Band - Terminal All

Range
0.0~20.00

Set the dead-band of Al1l at 0 speed. When analog input Al1 ref. low and ref. high have opposite signs, there must be a set point that corresponding to
an analogue value equals 0. In order to prevent the set point jitter at zero point due to analog interference, this parameter should be set properly.

Reference 4
P3-08 -
B
0 — 4
A e A1 Input
/7 pao2
P3-07

Point A as shown in the figure is the analog value that corresponds to a setpoint that equals 0. It is calculated via analog low, high values and low,
high reference values. After set terminal All zero dead band, UAB=UAC=P3-02/2. If the Al1 input is between B and C, the Al1l reference is 0.

Par. No. Name Range Unit Default
P3-03 Min Input Voltage - Terminal All 0.00~P3-04 \Y 0.00
P3-04 Max Input Voltage - Terminal All P3-03~10.00 V 10.00
P3-05 Min Input Current - Terminal All 0.00~P3-06 mA 0.00
P3-06 Max Input Current - Terminal All P3-05~20.00 mA 20.00
P3-07 Set Value/Feedback Value Versus Min Input -Terminal All -200.00~200.00 % 0.00
P3-08 Set Value/Feedback Value Versus Max Input -Terminal All -200.00~200.00 % 100.00

P3-03 is used to set min voltage input; P3-05 is used to set min current input; The min voltage and current analog input corresponds to the
set/feedback value set in P3-07.

P3-04 is used to set max voltage input; P3-06 is used to set max current input; The max voltage and current analog input corresponds to the
set/feedback value set in P3-08.

There are 4 kinds of curves between terminal All input voltage/current and its corresponding set/feedback value:

Referenced
P3-08
P3-07 i
o— >
P3-03 P3-04  10V/  Allinput
/P3-05 /P3-06 20mA

P3-07 < P3-08 and P3-07 >=0
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Referencet
P3-08
P3-03
IP3-05 R

0 ; >
| P3-04 10v Al input
| /P3-06 20m

P3-07 < P3-08 and P3-07 <0

P3-07

Referenceh
P3-07 [—
P3-08 —
0 1 1 #
P3-03 P3-04 10V All input
/P3-05 /P3-06 20m
P3-07 > P3-08 and P3-08 >=0
Referenced
P3-07
P3-04 10v/
/P3-06 20mA
0 >
P3-03 Allinput
/P3-05
P3-08

P3-07 > P3-08 and P3-08 <0
Terminal Al1l set/feedback value calculated as follows:

If P3-03 <= Al1 Input <= P3-04,

Al1 set/feedback Value = ((P3-08 - P3-07) + (P3-04 - P3-03) x (All input - P3-03) + P3-07) x P0-16;

If Al1 Input < P3-03, Al1 set/feedback Value = P3-07 x P0-16;

If Al1 Input > P3-04, Al1 set/feedback Value = P3-08 x P0-16;

Note: Above formulas are for voltage input. If it is a current input, P3-03 and P3-04 use P3-05 and P3-06 instead respectively.

Par. No. Name Range Unit Default

P3-09 . . 0 : Analogue Voltage 1
Signal Type - Terminal Al2 1 : Analogue Current
P3-10 Terminal Al2 Filter Time 0.01~10.00 s 0.01
P3-11 Zero Voltage Dead Band - Terminal Al2 0.0~20.00 VimA 0.00
P3-12 Min Input Voltage - Terminal Al2 0.00~P3-13 v 0.00
P3-13 Max Input Voltage - Terminal Al2 P3-12~10.00 \Y 10.00
P3-14 Min Input Current - Terminal Al2 0.00~P3-15 mA 0.00
P3-15 Max Input Current - Terminal Al2 P3-14~20.00 mA 20.00
P3-16 Set Value/Feedback Value Versus Min Input -Terminal Al2 -200.00~200.00 % 0.00
P3-17 Set Value/Feedback Value Versus Max Input -Terminal Al12 -200.00~200.00 % 100.00
The usage of terminal Al2 is like terminal Al1.
Par. No. Name Range Unit Default

P3-48 Analogue Live Zero Timeout Time 1~99 S 10

Live Zero Time-out Function is used for analog input signal detection. To active the Live Zero Timeout Function, if voltage input is selected, then the
low input voltage (P3-03, P3-12) settings must be greater than 1V; if current input is selected, the low input current (P3-05, P3-14) settings must be
greater than 2mA or more. If the analog input signal is lower than 50% of the settings of parameters of P3-03, P3-05, P3-12, P3-14, and lasts longer
than the settings of P3-48 Live Zero Timeout Time, this feature takes effect.

If the analog input signal is back to normal within the delay time, then reset the timer.
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Diagram of Live Zero Timeout Function is shown below:

Analog Input

50%
P3-03, P3-05 , mem———mmm e Y ———
P3-12 > P3-14 Live Zero Timeout
Time
Live Zero Timeout
Time
Par. No. Name Range Unit Default
P3-49 Live Zero Timeout Function 0 : No Action 0
2 : Stop and Warning
3 : Jog and Warning
4 : Run at Max Speed P5-03 and Warning
5 : Alarm Fault and Trip to stop
Select the live zero time-out function.
0: No function;
2 : Stop and warning, Drive stop and report warning “u.57” ;
3 : Jog and warning, Drive will run in Jog speed and report warning “u.57” ;
4 : Run at Max Speed P5-03 and Warning, Drive will run in P5-03 Maximum speed and report warning “u.57” ;
5 : Alarm Fault and Trip to stop, Drive will report alarm “A.57” and trip to stop.
Par. No. Name Range Unit Default
P3-50 Signal Type - Terminal AO1 0: 0-20mA 3
1: 4-20mA
3:0-10V
Select the output signal type to be present on analog output AOL.
Par. No. Name Range Unit Default
P3-51 Output Function Selection- AO1 0~30 0
Select choices for the analog output AO1
Option Function Scale
0 No function
1 Output frequency In torque open loop:
0% =0, 100% = P5-08
In speed open loop mode:
0% =0, 100% = P0-16
2 Output current 0% =0, 100% = P9-16
3 Output Power 0% =0, 100% = P1-03
4 Motor Speed 0% =0, 100% = P1-07
5 Output voltage 0% =0, 100% = P1-04
10 Set Value If PO-15 = 0, then 0% = 0, 100% = P0-16;
If PO-15 = 1, then 0% = -P0-16, 100% = P0-16;
11 Feedback Value
13 Set Value from Bus control
14 Pulse input 1 input frequency 0% = P2-50, 100% = P2-51
15 Terminal All input value 0% = P3-03 or P3-05,
100% = P3-04 or P3-06
16 Terminal Al2 input value 0% = P3-12 or P3-14,
100% = P3-13 or P3-15
20 DC link voltage 0% =0V, 100% = 1000V
30 Output Torque 0% = ON-m, 100% = P1-08
Par. No. Name Range Unit Default
P3-52 Value Versus Min Output - AO1 0.00~200.00 % 0.00
P3-53 Value Versus Max Output - AO1 0.00~200.00 % 100.00
P3-54 0.00~P3-55 0.00

Min Output Voltage/Current - AO1 14.00

P3-55 Max Output Voltage/Current - AO1 P3-54~10.00/20.00 10.00

/20.00
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Scale minimum/maximum output of selected analog signal at terrmnar AUL as percemnage of minimum/maximum signal value.
For example: In speed open loop mode, set P0-16 =50.0, P3-50 = 3 (0~10V), P3-50 = 1 (Output frequency 0% = 0.0Hz, 100% = 50.0Hz), P3-52 =
0.00% (0.0Hz), P3-53 =100.00% (50.0Hz), P3-54= 2V, P3-55 = 8V, the relationship between the output frequency and AO1 output is shown below:

AO1 Outp

8V

v !
OHz  50Hz 200Hz Output
frequency

If P3-52 = 80.00% (40Hz), P3-53 = 10.00% (5Hz), then the relationship between the output frequency and AO1 output is shown below:

AO1 Outputa
8V

|

|

|

|

|

|

2V ——— I |
5Hz  40Hz 200Hz Output
frequency
Par. No. Name Range Unit Default
P3-68 Min Set Value from Keypad -200.00~200.00 % 0.00
P3-69 Max Set Value from Keypad -200.00~200.00 % 100.00
These parameters are used to set the minimum/maximum set value from Keypad Up/Down key or potentiometer.
Par. No. Name Range Unit Default
P3-90 . 0 : Keep as Analogue Inputs 0
Enable Analogue Input as Digital Input 1 : Enable Analogue Inputs as Digital Inputs

P3-91 Function Selection for All as DI Same as P2-05 0
P3-92 Function Selection for Al2 as DI Same as P2-05 0

In some cases, customers need more DI terminals but they do not need Al terminal. With these group of parameters, customers can use terminal
Al1/AI2 as DI terminal. Please be aware of that, in SSI800, Al1 and Al2 must be set to digital inputs or analogue inputs at the same time.

2.4.5 Parameter Group 4: Process PID and Other Controllers

Par. No. Name Range Unit Default
P4-00 Process PID Feedback Source 0: No function 0
1: Terminal All
2: Terminal Al2

5: Pulse input 1
20: Bus Communication

Select source of feedback signal.

Par. No. Name Range Unit Default
P4-01 Process PID Set Source 0: No function 0
1: Terminal All
2: Terminal Al2

5: Pulse input 1

10: Preset value 0+UP/DOWN
11: Multi preset value

20: Bus communication

30: Keypad

Select process PID reference source.

0: No function;

1: Terminal Al1l, use analogy input Al1 as reference source, see P3-0%*;

2: Terminal Al2, use analogy input Al2 as reference source, see P3-1%*;

5: Pulse input 1, use pulse input D14 as reference source, see P2-5*;

10: Present value 0 + Up/Down, use present value 0 and Up/Down, see P0-30;
11: Multi present value, see P0-30~P0-45;
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20: Bus communication, use bus reference as reference source;
30: Keypad, use Keypad Up/Down key or potentiometer as reference source, see P3-68/P3-69;

Par. No. Name Range Unit Default
P4-02 Fiducial Value for Process PID Set/Feedback 0.0~3000.0 50.0
This parameter is set as the fiducial value of 100% set or feedback for process PID control.
Par. No. Name Range Unit Default
P4-04 0 : Positive 0

Process PID Control Logic: Positive/Negative

1 : Negative
0: Positive, reduce/increase the PID output if the feedback value is larger/lower than set value;

1: Negative, reduce/increase the PID output if the feedback value is lower/larger than set value;

Par. No. Name Range Unit Default
P4-05 Process PID Anti Windup 0: Disable 0
1: Enable
In case the PID output has reaches the limit but the error between set value and feedback value still exists in same sign, if the integrator continues to
work then the result of integrator will be very high. It will take very long time for the PID controller to response to the error sign change e.g. from
positive to negative. This ruins the control performance in a lot of application. Customer can use this function to avoid the problem.
0: Disable, continue regulation of a given error even when the PID output reaches to its limit;
1: Enable, ceases regulation of a given error when the PID output reaches to its limit;

Par. No. Name Range Unit Default
P4-06 Cut-in Frequency for Process PID Speed Mode 0.0~200.0 Hz 0.0
Given a start command, the product will ramp from 0 to P4-06 in speed open control first. When the speed reaches to P4-06, the control will switch
over to Process PID control. The principle is described as below:

Output ,
Frequency Speed open
| loop | Process closed loop |
P4-06
Start  OFF OFF
Command
Par. No. Name Range Unit Default
P4-07 Proportional Gain - Process PID 1 0.00~10.00 0.01

Enter the PID proportional gain. The proportional gain multiplies the error between the set value and the feedback value.
Attention: This function is disabled when it is set to “0”.

Par. No. Name Range Unit Default
P4-08 Integral Time - Process PID 1 0.01~655.35 S 655.35

Enter the PID integral time. The integrator provides an increasing gain at a constant error between the set value and the feedback value. The integral

time is the time needed by the integrator to reach the same gain as the proportional gain.

Par. No. Name Range Unit Default
P4-09 Differentiating Time - Process PID 1 0.00~10.00 S 0.00

Enter the PID differentiation time. The differentiator does not react to a constant error, but provides a gain only when the error changes. The shorter

the PID differentiation time, the stronger the gain from the differentiator.

Par. No. Name Range Unit Default
P4-13 Process PID Differential Limit 1.0~50.0 5.0
Enter a limit for the differentiator output.
Par. No. Name Range Unit Default
P4-14 Error Tolerance Limit to Enable Process PID 0.0~200.0 % 0.1

When the error between the set value and feedback value is less than the set value of this parameter, the process PID control stops. The way how PID
control stops or restarts is controlled by P4-15.

Par. No. Name Range Unit Default
P4-15 Process PID Out/In Mode to Error Tolerance 0: Mode 0 0
1: Mode 1
2: Mode 2

0: Mode 0, if the absolute value of the error >= P4-14, PID is enabled; if the absolute value of the deviation < P4-14, PID is disabled, PID output
freezes;
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1: Mode 1, if the absolute value of the error >= P4-14, PID is enavieu. 11 error > v, use error + P4-14 as error for PID calculation; If error < 0, use
error - P4-14 as error for PID calculation; if the absolute value of the error < P4-14, PID is enabled as normal;
2: Mode 2, if the absolute value of the error >= P4-14, PID is enabled, but the output of | part is frozen; if the absolute value of the error < P4-14, PID
is enabled as normal;

Par. No. Name Range Unit Default
P4-18 Process PID Output Low Limit -100.00~100.00 % 0.00
P4-19 Process PID Output High Limit -100.00~100.00 % 100.00

These parameters are used to set process PID controller output low/high limit, 100% corresponds to P5-03 in speed mode.

Par. No. Name Range Unit Default
P4-22 Process PID Integral Output Low Limit -100.00~100.00 % 0.00
P4-23 Process PID Integral Output High Limit -100.00~100.00 % 100.00

This group of parameters are used to set the process PID controller integral output high and low limits.

Par. No. Name Range Unit Default
P4-30 Speed PID Proportional Gain 0.000~1.000 0.010
P4-31 Speed PID Integral Time 2.0~2000.0 ms 8.0
P4-32 Speed PID Differentiation Time 0.0~200.0 s 30.0

Speed closed loop PID parameters.

Par. No. Name Range Unit Default

P4-33 Speed PID Differential Limit 1.000~20.000 5.000
Set a limit for the differentiator output.

Par. No. Name Range Unit Default

P4-34 Speed PID Speed Signal Filter Time 1.0~100.0 10.0
Set a time constant for the speed signal lowpass filter. Too long filter time reduce the dynamic performance.

Par. No. Name Range Unit Default

P4-40 Torque PI Proportional Gain 0~500 % 100

Enter the proportional gain value for the torque controller. Selection of a high value makes the controller react faster. Too high setting may lead to
control instability.

Par. No. Name Range Unit Default
P4-41 Torque PI Integration Time 0.002~2.000 S 0.020
Enter the integration time for the torque controller. Selection of a low value makes the controller react faster. Too low setting may lead to control
instability.

Par. No. Name Range Unit Default
P4-51 PM Current Limit Controller Feedforward Gain 0~400 % 100
This parameter only works in PM motor control. P4-51 together with P4-52, P4-53 and P4-54 works in the current limit controller when the motor
current reaches to current limit level set in P5-07.

Par. No. Name Range Unit Default
P4-52 Proportional Gain - Current Limit Controller 0~500 % 100
P4-53 Integration Time - Current Limit Controller 0.000~2.000 s 0.020
P4-54 Filter Time - Current Limit Control 0.1~100.0 ms 10.0
These parameters are used for the current limit controller which will be triggered if the motor current riches to P5-07.
Par. No. Name Range Unit Default
P4-61 Isd Pl Control Bandwidth 10~200 Hz 30
P4-62 Isd PI Control Damping Coefficient 1~200 100
P4-63 Isd Load Compensation Coefficient 0.1~1.0 0.5
P4-64 Isq PI Control Bandwidth 0.01~1.00 Hz 0.03
P4-65 Isq P1 Control Damping Coefficient 1~200 1

This group of parameters are valid only when P0-02 is equal to [2] vector 2. They are current loop adjustment parameters for vector control, and
generally do not need to be adjusted.

2.4.6 Parameter Group 5: Limitation, Protection and Failure Detection

Par. No. Name Range Unit Default
*P5-02 Motor Low Speed Limit 0.0~590.0 Hz 0.0
*P5-03 Motor High Speed Limit 0.0~590.0 Hz 65.0

P5-02 sets the low limit for Motor Speed. The Motor Low Speed Limit must not exceed the Motor Speed High Limit in P5-03. P5-03 sets the high
limit for Motor Speed. The Motor High Speed Limit must exceed the Motor Low Speed Limit in P5-02. Please be noticed that, P5-02 and P5-03 are
used to limit the set value.

Par. No. Name Range Unit Default
P5-04 Torque Limit at Motor Mode 0~1000 % 160
P5-05 Torque Limit at Generator Mode 0~1000 % 160

These parameters limit the torque on the shaft to protect the mechanical installation. 100% equals motor rated torque set in P1-06. If the motor torque
is bigger than P5-04/P5-05, the product will report “u.51”.
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Par. No. Name Krange Unit Default

0 : No Function
1 : Input From Terminal All
2 : Input From Terminal All

P5-06 Sgur_ce Selection for Speed 5 : Pulse Input 1 0

Limit at Torque Mode 10: Preset Value 0 + UP/DOWN

11: Multi Preset Values
20 : Bus Communication
30 : Keypad

This parameter is to select how to define the limit of the speed at torque control mode. If the parameter is set to [0], the speed limit value is defined
by P5-08. For other options, please refer to PO-11

Par. No. Name Range Unit Default
P5-07 Max Current Limit 0~300 % *
This parameter is used to set the output current limit, 100% equals to P1-06 rated motor current. If the output current reaches the P5-07, the product
will report u.50 warning and current limit controllers start to function with the controller set in P4-5*,

Par. No. Name Range Unit Default
*P5-08 Max Output Frequency Limit 0.0~400.0 Hz 65
Provides a final limit on the output frequency of the product. Please be aware of that this parameter limit the final stator frequency applied to the
motor.

Par. No. Name Range Unit Default
P5-09 Threshold for Low Current Warning 0.00~P9-16 A 0.00
P5-10 Threshold for High Current Warning 0.00~ P9-16 A *

When the motor current falls below P5-09 or exceeds P5-10, a signal can be produced on relays or terminal DO. See [20] Out of current range, [21]
Below current low and [22] Above current high in P2-22/28/31.
Diagram of Warning Current Low and Warning Current High are shown below:

Output Current
P5-10

P5-09

DO/Relay Function [21]

| OFF i
g — e
| OFF OFF !
DO/Relay Function[22] 1 !
Par. No. Name Range Unit Default
P5-11 Threshold for Low Speed Warning 0.0~400.0 Hz 0.0
P5-12 Threshold for High Speed Warning 0.1~400.0 Hz 65.0

When the motor frequency falls below P5-11 or exceeds P5-12, a signal can be produced on relays or terminal DO. See [23] Out of frequency range,
[24] Below frequency low and [25] Above frequency high in P2-22/28/31. Diagram of Warning Frequency Low and Warning Frequency High are
shown below:

Motor Speed HE

P5-11 —_— -

P5-12 fofe e e e B

P 1o
on | 1IN
DO/Relay Function 24 E—I i OFF : :
H 1 oH 1 i
DO/Relay Function 25 i OFF I OFF :
] ]
Par. No. Name Range Unit Default
P5-13 Threshold for Low Set Value Warning -200.00~200.00 % 0.00
P5-14 Threshold for High Set Value Warning -200.00~200.00 % 100.00
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When the actual set value falls below P5-13 or exceeds P5-14, a signal can be produced on relays or terminal DO. 100% equals to value set in PO-16
in speed control mode, P1-08 in torque control mode. See functions [29], [30] and [31] in P2-20/31/40.
Note: These parameters work on the final set value decided by P0-11~P0-14, not on the set value for PID inputs.

Par. No. Name Range Unit Default
P5-15 Threshold for Low Feedback Warning -200.00~200.00 % 0.00
P5-16 Threshold for High Feedback Warning -200.00~200.00 % 100.00

When the feedback falls below P5-15 or exceeds P5-16, a signal can be produced on relays or terminal DO. 100% equals value set in P4-02. See
function [26], [27] and [28] in P2-22/28/31.
Note: These parameters only work on the feedback for PID as selected by P4-00.
Par. No. Name Range Unit Default
* . .
Po-17 Enable Motor Phase Loss Protection 0: Disable !
1 : Enable
If select [0] disable the motor phase loss protection, in case there is the failure, the motor can only be possible to protect by over current protection. It
may damage the motor and the customer get a wrong information. Normally it’s not recommended to select [0]. But in case the product power size is
much bigger than that of the motor and there is unbalance inside the motor, selecting [0] could avoid false alarm of motor phase loss.

Par. No. Name Range Unit Default
* B .
Po-18 Enable Current Limit/Torque Limit Warning 0 : Disable !
1 : Enable
This parameter is used to control whether the drive reports u.50/u.51 warning or not when the motor torque exceeds P5-04/P5-05 or the output
current exceeds P5-07.
Note: Even if you select disable the warning, current limit/torque limit controller still works.

Par. No. Name Range Unit Default
0 : No Function
3 : Jog and Warning
P5-19 Motor Speed Feedback Loss Function | 4 : Run to Max Speed P5-03 and Warning 5
5 : Alarm Fault and Trip to stop
11 : Switch to Speed Sensor less Mode

In case a control mode with motor speed feedback is selected, this parameter is used to define the action when the speed feedback signal fails.
0: No function, the product will continue to run with the wrong speed feedback.

3: Jog and warning, the product will run with the jog speed and report warning u.61

4: Run to max speed, the product will run to max speed defined by P5-03 and report warning u.61

5: Alarm fault and trip to stop, the product will report alarm A.61 and trip to stop

11: Switch to speed sensor less mode, the product will switch to speed sensor less mode automatically and report warning u.61

Par. No. Name Range Unit Default
P5-20 Speed Error for Speed Feedback Loss Detection 1~600 RPM 300
P5-21 Time for Speed Feedback Loss Detection 0.00~60.00 S 0.05

These parameters are used to determine how the product judge whether the speed feedback gets wrong. If the error between feedbacked speed and the
set speed exceed P5-20 continuously for time longer than P5-21, the speed feedback loss function P5-19 will be triggered. Please consider the set of
parameters P4-3* to avoid false actions.

Par. No. Name Range Unit Default
P5-22 Threshold for Communication with CU Timeout 0.10 ~ 60.00 S 1.00

If the Power Unit fails to get correct communication telegrams from the Control Unit continuously for time longer than P5-22, the action defined by

P5-23 will be triggered.

Par. No. Name Range Unit Default
0 : No Function
2 : Stop and Warning
P5-23 Communication with CU 3 : Jog and Warning 5
Timeout Function 4 : Run to Max Speed P5-03 and Warning
5 : Alarm Fault and Trip to stop
6 : Warning

This parameter defines the action in case the Power Unit fails to get communication telegrams from the Control Unit for time longer than defined in
P5-22.
0: No Function, the product will continue to run with the latest received commands

2: Stop and Warning, the product will stop and report warning u.03
3: Jog and Warning, the product will run with jog speed and report warning u.03
4: Run to Max Speed P5-03 and Warning, the product will run to the max speed P5-03 and report warning u.03
5: Alarm Fault and Trip to stop, the product will report alarm A.03 and trip to stop.
6: Warning, the product will continue to run with the latest received commands and report warning u.03
Par. No. Name Range Unit Default
0 : No Function
1: ETR Warning
. . 2 : ETR Alarm Fault
P5-26 Motor Thermal Protection Function 3+ ETR Warning for Self-cooled Motor 0
4 : ETR Alarm Fault for Self-cooled
Motor
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The product can afford thermal protection function via a calcurauon (= 1 < = erecuonmic Terminal Relay) of the thermal load of the motor. The
calculated thermal load is based on the motor current and motor speed according to the set in P5-27 and P5-28.
0: No function, there is no motor thermal protection;
1: ETR warning, if calculated thermal load exceeds the upper limit, the product reports warning.49
2: ETR alarm fault, if calculated thermal load exceeds the upper limit, the product reports alarm A.49 and trip to stop
3: ETR warning (Self-cooling mode)
4: ETR trip (Self-cooling mode)
[3] and [4] are similar as [1] and [2], but [3] and [4] are for motors without cooling fan. And the calculated thermal load increases faster, more
sensitive to motor speed and it takes longer time to clear the calculated thermal load when the current of the motor drops.

Par. No. Name Range Unit Default
P5-27 Motor Overload Protection Time 1~60 min 2
P5-28 Threshold for Motor Overload Protection 100~160 % 150

When ETR function is used, if motor current exceeds P1-06 rated motor current * P5-28 Threshold for Motor Overload Protection for duration
exceeding P5-27 motor overload protection time, the product will trigger motor overload warning or alarm as defined in P5-26.

Motor overload protection is based on an inverse time integral calculation. The relationship between overload current and protection time
(corresponding to P5-27) is described as below:

Par. No. Name Range Unit Default
P5-28+0% 100% P5-28+30% 20% P5-28+0%
P5-28+6% 50% P5-28+36% 18% P5-28+6%
P5-28+12% 33% P5-28+42% 17% P5-28+12%
P5-28+18% 29% P5-28+48% 16% P5-28+18%
P5-28+24% 21% P5-28+54% 14% P5-28+24%

The table above assumes the motor runs at rated speed, below is the table for correction factor according to the motor speed (the real protection time
should be divided by the correction factor).

Motor Speed (percent of P1-05) Correction Factor Motor Speed (percent of P1-05) Correction Factor

0-12.5% 2.1 100%-112.5% 1

12.5%-25% 2.1 112.5%-125% 1.05

25%-37.5% 1.67 125%-137.5% 1.12

37.5%-50% 1.45 137.5%-150% 1.2

50%-62.5% 131 150%-162.5% 131

62.5%-75% 1.2 162.5%-175% 1.45

75%-87.5% 1.12 175%-187.5% 1.67

87.5%-100% 1.05 187.5%-Max. 2.1

For example, set P5-27 = 10, P5-28 = 120%, run at rated frequency, current is 132% rated motor current, protection time is 10 x 33% = 3.3 minutes.
If the operating frequency is 30Hz (60% of rated frequency), the protection time is 3.3+1.31 = 2.52 minutes.

Note: It is necessary to correctly set the P5-28 motor overload protection factor according to the actual overload capacity of the motor. If this
parameter is set too large, it may happen that the motor is overloaded but the product cannot protect it in time!

Par. No. Name Range Unit Default
0 : No Action
1 : Only Waring
P5-29 Function at Mains Phase Loss 2 : Trip to stop and Alarm Fault (Heavy Load) 3
3 : Trip to stop and Alarm Fault (Mid Load)
4 : Trip to stop and Alarm Fault (Light Load)

This parameter is used to select the action in case mains phase loss.

0: No action. The product will have no protection, it’s not recommended normally

1: Only warning. The product will report warning u.26 in case mains phase loss with load applied and the product will continue to run.

2: Trip to stop and alarm fault (Heavy load). The product will report alarm A.26 and trip to stop. But the product can detect the mains phase loss only
when the load is full and continues for certain period time (normally in minutes)

3: Trip to stop and alarm fault (Mid load). The product will report alarm A.26 and trip to stop. But the product can detect the mains phase loss only
when certain percentage of rated load is applied (normally 30%~60%)

4: Trip to stop and alarm fault (Light load). The product will report alarm A.26 and trip to stop. In this option, the protection can be triggered very
fast when the product starts to ramp the motor.

Par. No. Name Range Unit Default
0 : Not Lock, Alarm/Fault Resettable without Re-Power On
P5-30 Alarm/Fault Lock Handling 1 : Lock, Alarm/Fault Lock Resettable only after Re-Power 1
On

In default setup, the locked alarms/faults (refer to 2.6.1) cannot be reset unless power-down and power-on cycle is implemented. In some special
cases, customer wants to reset the locked alarms/faults with a power-down and power-up operation, then customer can set P5-30 to 0. Please be very
careful to so and consider all the safety issues.

Par. No. Name Range Unit Default
P5-31 Delay Time to Alarm Current Limit Fault 0~60 S 60
When the output current reaches the current limit level set in P5-07, a warning u.50 is triggered. When the current limit warning has been
continuously present for the period specified in this parameter, the product will trip to stop and report alarm A.50. If P5-31 = 60, the alarm and trip
function is disabled.

Par. No. Name Range Unit Default
P5-32 Delay Time to Alarm Torque Limit Fault 0~60 S 60
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When the output torque reaches the torque limit level set in P5-uasro-uo, a warmng u.ol is triggered. When the torque limit warning has been
continuously present for the period specified in this parameter, the product will trip to stop and report alarm A.51. If P5-32 = 60, the alarm and trip
function is disabled.

Par. No. Name Range Unit Default
. . 0 : Trip to stop and Alarm Fault directly
P5-33 Action at Warning 1 : Warning and Re-catch Motor after Failure Disappear !

This parameter is to define the action when warning like over voltage, undervoltage and over current at which the product needs to coast the motor
temporary but the failure can disappear and the product needs to recover the control of the motor.

0 : Trip to stop and Alarm Fault directly, at failure, the warning will turn into alarm directly and trip to stop.

1 : Warning and Re-catch Motor after Failure Disappear, at failure the product will report warning and coast the motor first, when the failure
disappears, the product will try to re-control the motor.

Par. No. Name Range Unit Default

Method to Re-catch Motor at 0 : Speed Track (IM/PM) and Angle Track (Fly start)

P5-34 - - 0
Warning 1 : Direct Re-catch

This parameter defines how the product re-control the motor when P5-33 is set to [1]

0 : Speed Track (IM/PM) and Angle Track (Fly start). The product will track the speed (for both IM and PM) and angle (only for PM) of the

motor first and re-control the motor with the tracked speed/angle. If it fails to track the speed/angle, the it will start the motor form 0 speed.

1 : Direct Re-catch. The product will assume there is no speed change in the motor during the coasted period, and re-control the motor based on the

voltage command when the warning is triggered.

Note: [1] is only for IM motor. For PM motor, it will work as [0] no matter what is set in P5-34

2.4.7 Parameter Group 6: Keypad Operation and Display

Par. No. Name Range Unit Default
P6-03 Customer Defined Value for 0 Speed 0.0~6553.5 0.00
P6-04 Customer Defined Value for Max Speed 0.0~6553.5 100.00

It is possible to customize a readout value in the product. Custom readout value is linear proportional to speed, it is stored in parameter P9-48.
The calculation of Custom Readout Value (P9-48) is shown below:
P9-48 = (P6-04 - P6-03) x P9-07 + P5-03 + P6-03

Par. No. Name Range Unit Default
P6-05 Keypad Display Option 0~8191 0
The Keypad is fixed to display the output frequency, reference and motor current (switchable by short press “ENTER” key). This parameter is used
to show other physical variable (also install in parameters P9-*), each variable corresponds to a weight. For example, if you want to display the
temperature and the terminal All on Keypad. You can set
P6-05=8 +128 =136
Below is the list of the weights for all physical variables.

Weight Parameter Selected Physical Variable

1 P9-06 Motor Voltage

2 P9-04 Motor Speed

4 P9-11 DC-Voltage

8 P9-13 Temperature

16 P9-20 Feedback Value

32 P9-45 Counter A

64 P9-46 Counter B

128 P9-24 All Input

256 P9-26 Al2 Input

512 P9-35 Pulse Inputl

1024 P9-43 Pulse Outputl

2048 P9-48 Variable Defined by Customer

4096 P9-05 Output Power

Par. No. Name Range Unit Default
0 : Both Enabled
P6-31 Enabling Local/Remote Mode 1 : Disable Local Mode 0

2 : Disable Remote Mode

0: Enable Local and Remote Mode, you can press “Loc/Rem” key to switch back and forth between Local and Remote Mode.
1: Disable Local Mode, the drive will mandatory switch to Remote Mode. And the “Loc/Rem”, “RUN”, “STOP” key will be disabled.
2: Disable Remote Mode, the drive will mandatory switch to Local Mode .And the “Loc/Rem”key will be disabled.

Par. No. Name Range Unit Default
0 : Disabled

P6-34 Lock Keypad for Parameter Edit 1 - Enabled and Lock 0
0: Disabled

1: Enabled and Lock, prevent unauthorized editing of parameters.
Attention: This function is only valid to keypad, not active to local bus.
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2.4.8 Parameter Group 7: Auxiliary and Special Functions
Par. No. Name Range Unit Default
0 : No Function

P7-00 Special Operation Function 9 : Reset Parameters to Factory Defaults 0

0: No function
9: Reset parameters to factory defaults. Reset all the parameters except for information about the drive itself and the parameters recording running
history.

Par. No. Name Range Unit Default
Function at Re-P for Local 0 : Resume with Set Value as Set before Re-power
P7-01 unction at Re-Power (for Loca 1 : Not Run, but Keep Set Value as Set before Re-power 1

Maode Onl
) 2 : Not Run and Clear Set Value

Selects the action upon reconnection of the drive to mains voltage after power down in Hand operation mode.

0: Resume with Set Value as Set before Re-power. Restart with the same local set value and the same start/stop settings as before the drive was
powered down.

1: Not Run, but Keep Set Value as Set before Re-power. Keep to the stop status until a new start command is given. The set value set before the
drive was powered down is saved and will be used if a new start command is given.

2: Not Run and Clear Set Value. Keep to stop status and clear the set value unit new commands are given.

Par. No. Name Range Unit Default
*P7-10 Min Switch Frequency 2~16 : 2~16 kHz kHz 2
Limit the permissible minimal switching frequency also for temperature auto tuning functions
Par. No. Name Range Unit Default
*P7-11 Over Modulation Coefficient 90.0~105.5 % 100.0

Increase this parameter can increase the ability to output higher voltage with same mains voltage. But increase the ability could result in more
harmonic voltage/current on the motor.

Par. No. Name Range Unit Default

*P7-12 . . . 0 : Compensate Average DC voltage 0
DC-Link Voltage PWM Compensation Function 2 : Compensate DC Ripple Voltage

When DC voltage changes, the PWM signals need compensation to apply the right voltage to the motor. This parameter defines how the product
compensate the voltage changes.
0 : Compensate Average DC voltage. The product only compensates the changes of the average DC voltage discarding the rectifying ripple voltage.
2 : Compensate DC Ripple Voltage. The product compensates the ripple voltage as well as the average voltage change. This function can reduce the
harmonic torque but the effect will be limited if the mains voltage is too low.

Par. No. Name Range Unit Default
pP7-13 DC-link Voltage PWM Compensation Disable at 0 : Disable 1
VF control 1 : Enable

This function is used to disable the compensation function at VVF control mode. Normally this is used to improve the ramp down capability by
dissipating the braking energy in the motor. But doing so is risky to damage the motor in case the mains voltage is high.

Par. No. Name Range Unit Default
P7-14 Dead Time Compensation Adjustment Coefficient | 0~200 % 100
This parameter is used to adjust the dead time compensation due to the tolerance between ideal dead time and real deadtime. 100% means
compensate based on ideal dead time, lower than 100% means compensate less than the ideal dead time, higher than 100% means compensate more
than the ideal dead time.

Par. No. Name Range Unit Default
P7-17 Max Frequency for Dead Time Compensation 20~590 Hz *

From frequency P7-17 and higher, the deadtime compensation coefficient will drop to 0 and the deadtime compensation function is disabled. From

OHz to P7-17, the deadtime compensation coefficient drops from P7-14 to O linearly.

Par. No. Name Range Unit Default
: No Function

: Passive Ramp Down

: Passive Ramp Down, Trip
: Coast and Fly start 0
: KEB Control

: KEB Control, Trip

6 : Trip to stop and Alarm
This parameter defines the response when the mains voltage drops to the voltage set in P7-27.
0 : No Function. It’s most likely the voltage will trigger the under-voltage limit very soon.

1 : Passive Ramp Down. The product will control the motor frequency following the rotor speed so that no driving torque is applied by the product
and the energy consumption is limited as little as possible. Without driving torque, the motor speed will decrease continuously until to OHz. If the
mains voltage recovers back to above P7-27, the product will ramp the motor back to previous set speed.

2 : Passive Ramp Down, Trip. Similar as [1], the difference is that, if the frequency drops to OHz, the product will alarm a fault A.27 and Trip.

3 : Coast and Fly start. The product will disable all the PWM output and coast the motor. When the mains voltage recovers back above P7-27, the
product will ramp the motor back to previous set speed with a fly start function.

4 : KEB Control. The product will drive the motor speed down actively so that the kinetic energy of the inertia will be converted back to the DC link.

P7-26 Function at Mains Voltage Sag
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The DC link voltage will be controlled at the set value. In this way the product can run as long time as possible. In this option, the motor will
decrease continuously until to OHz if the mains voltage does not recover. If the mains recover back to above P7-27, the product will ramp the motor
back to previous set speed.

5 : KEB Control, Trip. Similar as [4]. The difference is that, with option [5] if the frequency drops to OHz, the product will alarm a fault A.27 and
Trip.

6 : Trip to stop and Alarm. The product will report alarm A.27 and trip to stop.

Note: For option [1] to [5], the drive will report warning "A.36" while doing the selected operation. And if under voltage is triggered, the product will
report warning u.24 and further report alarm A.24 and trip if the situation continues for enough time.

Par. No. Name Range Unit Default
P7-27 Threshold Triggering Mains Voltage Sag Function | 100~220/380 \Y *
This parameter defines the threshold voltage at which the selected function in P7-26 should be activated.
Note:

1. Do not set P7-27 too low or too high. Normally P7-27 should be with 0.7~0.85 of the rated mains voltage. The mains sag function is easy to fail
with under voltage triggered if the threshold value is too low. If the threshold value is too high, the product may enter the function all the time.
2. If the product is supplied with a DC source, the threshold value will be P7-27 x 1.4.

Par. No. Name Range Unit Default
P7-28 KEB Control Gain 0 ~500 % 100
The control gain for option [4] and [5] of P7-26.
Par. No. Name Range Unit Default
0 : Reset by Command
P7-36 Method to Reset Alarm Fault 1~10 : Auto Reset for 1~10 Times 0

11 : Auto Reset for Unlimited Times

Define how the alarm faults can be reset.

0: Reset by Command. The alarm faults can on be reset by a command, pressing the “STOP” key, the DI inputs or communication reset command
1~10: Auto reset for 1-10 times. The product can reset 1~10 times of alarm faults automatically after the alarms are triggered.

11: Auto Reset for Unlimited Times. The product will reset the alarm faults without limitation.

Note:

1. The product can only reset the alarm fault when the failure reason is cleared. Even if the product fails to reset the alarm fault, it will be counted in
times.

2. This function works for locked alarm faults only if P5-30=0

3. The count of times will be cleared to 0 when the product is re-powered

4. This function does not work for warnings.

Par. No. Name Range Unit Default
pP7-37 Alarm Auto Reset Waiting Time 0~600 S 10
Set the time interval from alarm faults to perform the automatic reset function. This parameter is active only when P7-12 set to [1] ~ [10].

Par. No. Name Range Unit Default
*P7-38 VT Function Level 40~90 % 90

Enter the level of motor magnetization at low speed. Selection of a low value reduces energy loss in the motor, but also reduces load capability,
especially for start.

Par. No. Name Range Unit Default
*P7-39 Min Magneton at AEO 40~75 % 66

Enter the minimum magnetization must be ensured for AEO. Selection of a low value reduces energy loss in the motor, but can also reduce resistance

to sudden load changes and it’s easy to stall the motor.

Par. No. Name Range Unit Default
P7-40 Magneton Optimization Factor (PM) -400 ~ 400 % 10
This parameter is used to optimize the balance of copper loss and iron loss in the motor so that to optimize the heat dissipation situation of the motor,
but the total efficiency may not be optimized. Adjust P7-40, the motor current can also be changed. This parameter can be used to correct the error of
the motor parameters too.
Note: The absolute value of this parameter should not be too high.

Par. No. Name Range Unit Default
P7-46 Threshold Voltage for OVC Function Grid Voltage Dependent \Y *
When the DC link voltage exceeds the value of P7-46, over-voltage control defined in P7-47 is activated.
The following table is the Over-voltage Control Threshold Voltage’s range and default value depending on P1-01 Grid Type:

Grid Type Range Default

200~240V 360~395V 385V

380~440V 680~780V 710V

440~480V 750~780V 780V

Par. No. Name Range Unit Default

0 : Disable

P7-47 OVC Function 1 : Enable with Mode 1 0
2 : Enable with Mode 2

Over-voltage control (OVC) can limit the voltage in DC link when ramp down the motor by limiting the ramp down speed. It is not suitable for
application with continuous potential energy feedback, e.g. lift.

0: Disabled;

1: Mode 1. Control the DC voltage increase by limiting the ramp down speed.
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2: Mode 2, usually for very fast deceleration;
Par. No. Name Range Unit Default
P7-48 OVC Integral Time 0.01~0.10 S 0.05
P7-49 OVC Proportional Gain 0~200 % 100

Define the controller used in OVC control.
Note: These parameters are only active when selecting [2] Mode 1or [3] Mode 2 in P7-47.

Par. No. Name Range Unit Default
P7-50 Bypass Speed Start 1 0.0 ~590.0 Hz 0.0
P7-51 Bypass Speed End 1 0.0 ~590.0 Hz 0.0
P7-52 Bypass Speed Start 2 0.0 ~590.0 Hz 0.0
P7-53 Bypass Speed End 2 0.0 ~590.0 Hz 0.0
P7-54 Bypass Speed Start 3 0.0 ~590.0 Hz 0.0
P7-55 Bypass Speed End 3 0.0 ~590.0 Hz 0.0

These parameters are used to define 3 ranges of speed in which the motor should not stay to avoid the mechanical resonance. If the speed is set within
the range, the set speed will be move to the closest start point or end point of the bypass speed range.

2.4.9 Parameter Group 8: Basic and Running Information

Par. No. Name Range Unit Default
P8-00 PU SW Version
View the software version of the Power Unit.
Par. No. Name Range Unit Default
P8-01 CU Software Version
View the software version of the Control Unit.
Par. No. Name Range Unit Default
P8-30 Total Days with Power On 0~9999 d
View how many days the drive has been power on. This value can’t be reset.
Par. No. Name Range Unit Default
P8-31 Total Running Hours 0~60000 h
View how many hours the motor has run. Reset the value to 0 by P8-37 Reset Running Hours Counter.
Par. No. Name Range Unit Default
P8-32 Total Energy Consumed 0~65535 kKWh
View the total power consumed. Reset the the value to 0 by P8-36 Reset Consumed Energy Counter.
Par. No. Name Range Unit Default
P8-33 Number of Power Ups 0~65535
View the number of times the drive has been powered up. This parameter can’t be reset.
Par. No. Name Range Unit Default
P8-34 Number of Over-Temperatures 0~65535
View the number of that how many over-temperature faults have occurred. This parameter can’t be reset.
Par. No. Name Range Unit Default
P8-35 Number of Over-Voltages 0~65535
View the number of that how many over-voltage faults have occurred. This parameter can’t be reset.
Par. No. Name Range Unit Default
P8-36 : 0
Reset Consumed Energy Counter 0 - Not Reset
1 : Reset
0: Not reset;
1: Reset. Reset the counter to zero (see P8-32);
Attention: This parameter can’t be set via bus communication.
Par. No. Name Range Unit Default
P8-37 Reset Running Hours Counter 0: Not Reset 0
1: Reset
0: Not reset;
1: Reset, running hours counter is reset to zero (see P8-31);
Attention: This parameter can’t be set via bus communication.
Par. No. Name Range Unit Default
P8-40~P8-49 Alarm Log
These are the 10 latest occurred Alarm Log.
Par. No. Name Range Unit Default
P8-50~P8-59 Warning Log
This is the 10 latest occurred Warning Log.
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2.4.10 Parameter Group 9: Real Time Running Status Monitoring
Par. No. Name Range Unit Default
P9-00 Control Word 0~65535
P9-01 Status Word 0~65535
P9-02 Set Value -4999.0~4999.0
P9-04 Motor Speed 0~24000 rpm
P9-05 Output Power 0.000~655.35 kW
P9-06 Output Voltage 0.0~6553.5 V
P9-07 Output Frequency 0.0~590.0 Hz
P9-08 Output Current 0.00~655.35 A
P9-09 Output Torque -200.0~200.0 %
P9-10 Motor Thermal Load Status 0~100 %
P9-11 DC Link Voltage 0~65535 \%
P9-13 Heatsink or IGBT Temperature -128~127 °C
P9-14 Inverter Thermal Load Status 0~255 %
P9-15 Nominal Inverter Current 0.0~6553.5 A
P9-16 Max Inverter Current 0.0~6553.5 A
P9-17 Power Board Temperature -128~127 °Cc
P9-18 Rectifier Temperature -128~127 °C
P9-19 PID Set Value -200.0~200.0 %
P9-20 PID Feedback Value -200.0~200.0
P9-21 PID Output -200.0~200.0 %
These parameters are used to view the running status of the product.
Par. No. Name Range Unit Default
P9-22 Digital Input 0~65535

View the status of the digital input. Each digital input terminal corresponds to a weight, as shown in the following table. If the drive detects that the
digital input terminal is valid, it has a weight, otherwise it does not, and the weight value is added to the parameter value.
For example: F/R and DI2 are valid, P9-22 =2 + 8 = 10.

Terminal DI4 DI3 DI2 DI1 FIR RUN
Weight 32 16 8 4 2 1
Par. No. Name Range Unit Default
P9-23 0 : 0~10V
Al1 Analogue Input Type 1 - 0~20mA
P9-24 All Input Value 0.00-20.00 V/mA
P9-25 0 : 0~10V
Al2 Analogue Input Type 1 - 0~20mA
P9-26 Al2 Input Value 0.00-20.00 VImA
Par. No. Name Range Unit Default
P9-34 Set Value by Pulse Input -200.0~200.0 %
P9-35 Frequency of Pulse Input 0.00~100.00 KHZ
Par. No. Name Range Unit Default
P9-37 Speed Feedback from Encoder
View the Speed Feedback from Encoder in round per second. the motor frequency equals to the value multiplied by the number of motor pole pairs.
Par. No. Name Range Unit Default
P9-38 DO Output Status 0~255

View the status of the digital output. Each digital output terminal corresponds to a weight, as shown in the following table. If a digital output terminal
is valid, it has a weight, otherwise it does not, and the weight value is added to the parameter value. For example: DO1 is valid, P9-38 = 1.

Terminal DO1
Weight 1
Par. No. Name Range Unit Default
P9-39 Relay Output Status 0~65535

View the status of the relay output. Each relay output terminal corresponds to a weight, as shown in the following table. If a relay output terminal is
valid, it has a weight, otherwise it does not, and the weight value is added to the parameter value. For example: Relayl is valid, P9-39 = 1.

Terminal Relay 2 Relay 1
Weight 2 1
Par. No. Name Range Unit Default
P9-40 AO1 output 0.00-20.00 V/mA
Par. No. Name Range Unit Default
P9-43 Pulse Output Frequency 0.00~100.00 KHZ
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Par. No. Name Range Unit Default
P9-45 Counter A Value 0~65535
P9-46 Counter B Value 0~65535
P9-47 Set Value from Bus Communication -32768~32767
P9-48 Variable Defined by Customer 0~6553.5

2.5 Application Quick Guide
Normally a Control Unit or a keypad is needed to achieve the applications together with Power Unit. Please refer to ‘Chapter 6: Application Quick
Guide for SSI800’

2.6 Fault Handling: Warning, Alarm and Error
2.6.1 List of the Faults

SSI1800 classify the Faults into 3 categories: Warning, Alarm and Error and they can be shown on the keypad with defined codes.

Warning is for faults close to design limit and parameter set limit, but with which the product can continue to work under a designed control or the
product can suspend and recover automatically when the anomaly disappears. Customer can monitor the specific warning information via keypad or
communication bus. On an LED keypad, the warning will be shown as ‘u.XX’. ‘u” means warning, ‘XX’ represents the code of the fault. On an LCD
keypad, the warning information will be shown in normal language.

Alarm is for faults which could damage the product or other equipment in short time so that the product must be disabled from the system
immediately. When an alarm is triggered, a ‘reset’ operation must be taken by a command for keypad or from the upper controller before the product
can run again. On an LED keypad, the alarm will be shown as ‘A.XX". ‘A’ means alarm, ‘XX represents the code of the fault. On an LCD keypad,
the alarm information will be shown in normal language. To eliminate some of the faults, customers must power down the product and do debug or
test on part of the circuits. For this type of faults, SSI800 afford lock function and when the fault is triggered it will be locked. The locked fault
cannot be reset until a power down-power on cycle is operated and the reason for fault is cleared. This type of faults is called locked-fault. All
locked-fault will be treated as ‘alarm’ as well. Customer can disable the lock function for some of the locked-fault by setting P5-30=0. Doing this, the
customer must be very careful and be responsible for the safety.

Error is for mis operation from the customer, e.g. trying to change a parameter value via Keypad which is not allowed to change. An Error will be
shown as ‘Er. XX’ on an LED keypad. The product will continue to run and the Error will not be logged.

Below is the list for all the faults.

Warning | Alarm | Error Fault Name Reason Description Suggested Handling
A0L Factory Reset Para_meter_s reset to factory defaults without Press "STOP “key to Confirm
confirmation
A02* Internal Eault Contact our local support or ABC
Company
PU CU 1.Power off, then confirm the
u.03 A.03* communication time | PU Failed to communicate with CU installation between PU and CU
out 2.Contact our local support or ABC
Company
A04* Power Board 24V Internal Hardware fault 1. Confirm no problem in external load
Error to 24v
Gate drive voltage 2. Contact our local support or ABC
*
A05 fault Internal Hardware fault Company
u.07 A.07* Fan Fault Too much dust on the fan or the fan is aged Clean or replace the fan
u.08 Fan2 Fault Too much dust on the fan or the fan is aged Clean or replace the fan
A.16* Short Circuit Short circuit between phases of motor _Check _the motor cable and motor
insulation status
R 1.Check cable or motor phase to ground
u.l7 Al7T* Earth fault FLZZZZ‘{;: dorfgfnré circuit between output insulation status
P 9 2.Replace cable or motor
Brake resistor short- | Brake resistor is short circuit (22kW and Check the wire of brake resistor or
u.19 A.19* A .
circuit below) Replace Brake resistor
.20 A20% Brake transistor Brake transistor is damaged (22kW and Contact our local support or ABC
' ' short-circuit below) Company to repair
u.21 A.21* Brake Detect Brake resistor is not connected or working. Check the Brake resistor or replace
suitable Brake resistor
Over Current at low | Over current due to that power supply
u.23 A.23 voltage voltage dips too much Check the Power supply
u.24 A24 Under Voltage Power supply voltage dips too much, or Check the Power supply
high load to too low power supply voltage
025 A5 Overload at low High load at continuous low power supply Check the Power supply
voltage voltage
u.26 A.26* Mains Phase Loss Missing phase on supply side 1.Check the Power supply
KEB function triggered but failed to hold the
DC voltage at power supply voltage drop, 1.Check the Power supply
u.27 A2l KEB fault due to too less inertia or two long time for 2.Set suitable KEB Threshold voltage
power supply voltage drop.
A.28* Motor phase U 1.motor phase imbalance Check the motor phase cable and motor.
missing 2.motor cable loose
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A29* M_otc_Jr phase V
missing
A30% Motor phase W
missing
. . _ 1. Check the power supply
;' mg m;rvvzgffs ilr? t(;?];'g;'r mode: 2. Use brake resistor or energy feedback
: rks In ge o unit to consume or use up the generate
u.36 A.36 Over Voltage 3. The deceleration time is too short; ener
4. The braking unit and braking resistor are 3 A?ijyust relative parameters to avoid
not installed. the motor working in generator mode
. . . 1. Check the load
IGBT Over Too high load or the cooling condition . S
u.37 A37 e 2. Check the cooling condition, include
Temperature beyond the specification to clean the airduct%r replace the fan
IGBT Temperature
u-38 A38 Sensor Error U
039 A39 IGBT Temperature Contact our local support or ABC
) ) Sensor Error V Company to repair
IGBT Temperature
u-40 A40 Sensor Error W
g . . . 1. Check the load
Rectifier Too high load or the cooling condition . L
u.41 A4l . e 2. Check the cooling condition, include
Temperature High beyond the specification to clean the air duct%r replace the fan
Rectifier
u.42 A42 Temperature Sensor ggnmtagtnoutglro;aaliiupport or ABC
Error pany P
. . . 1. Check the load
u.43 A43 'l:l)'gvmveregﬁfrrg Over :(;?ﬁ er%?ulr?ead or too high ambient 2. Check the cooling condition, include
P P to clean the airduct or replace the fan
1. Motor parameters and/or motor control 1.Adjust relevant parameters
parameters are not set appropriately; 2.Select inverter with higher power
2. The power size of inverter is too small raiting
u.45 A.45 Over Current comparing to the motor or the load
: 3.Check the power supply voltage
3.The power supply voltage is too IO\.N; 4.Contact ourrJ local su%gc))/rt or A?BC
4. The inverter failed to catch a spinning Com an
motor at fly pany
L ITOO heavy load or too low power supply 1.Correctly set relevant parameters
voltage .
. . . especially the motor parameters
u.46 A.46 Drive Overload iér;\rh:rirJr] Ovzgrtfg%%ié?\g:ﬁ;IISOL%O small 2.Select inverter with high power rating.
paring 3. Contact the local distributor or ABC
3. Motor parameters and/or motor control Compan
parameters are not set appropriately; pany
1.Check selection/installation of the
1. Too heavy load on the motor thermistor for motor temperature
Motor Over 2. Cooling condition for the motor is not sensing
u.48 A48 Temperature good enough 2.Check the cooling conditions for
P 3. Thermistor for motor temperature sensing | motor
is not used correctly 3. Check the load versus rated power of
the motor
1. Motor parameters and/or motor control :s i?:ir:;lc“%lhze;qggyagiaprire?g;?ers
u.49 A.49 Motor Overload parameters are not set appropriately; 3 Fé:heckythe load vergus rated bower of
2. Too heavy load on the motor tHe motor P
Current exceeds the parameter set max.
current (P5-07) due to:
1. Too heavy load comparing to the power
A size of the inverter . .
u.50 A.50 Current Limit 2. Too fast ramp with inertia Adjust P5-07 or try A.45 solution
3. Too low power supply voltage
4. Motor parameters and/or motor control
parameters are not set appropriately;
- Torque exceeds the parameter set max. . .
u.b1 A5l Torque Limit torque (P5-04/P5-05), Adjust P5-04/P5-05 or try A.45 solution
. 1. Wire connection problem . .
Analogue input . 1. Check the wire connection
u.57 AST terminals Error 2. The parameters for ALL/AIZ live zero are 2. Adjust the relevant parameter setup
not correctly set
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1.Check external controller PC, PLC,
. T . HMI etc.
Drive communication timeout (with external 2 Check communication line connection
controller PC/PLC/HMI etc.) 3'Correctly set communication
u.62 A62 Communication > E;(rtr?mjélic;?lt(r)ﬁl:ler:eaggr?rrlr:cillon roblem | Parameters(P0-8X)
' ' Timeout ' o P 4. Wiring the communication cables
3. communication Parameters(P0-8X) . - S
: correctly, including shielding and
incorrect. grounding
4.EMC problem. 5.Contact our local support or ABC
Company
u.66 Motor Loss Motor cable connection or motor problems; Check motor cable or motor phase
A69 Mechanic Brake bﬁgﬁimﬁ’;ﬂ: ((:;;r_%r;t~?£lgcg)ev>\<l<i:ti?ﬂ ;(:;?se Correctly set mechanical brake
' Current Low . parameters(P1-97~P1-98)
delay time.
u.75 D_rlve License Drive License Timeout function activated Contact our local support or ABC
Timeout Company
u.76 A.76 External alarm DI terminals select external alarm function Check external alarm source
1.Power off, then confirm the
CU communication . . - installation between PU and CU
Er.90 Timeout CU Failed to communicate with PU 2.Contact our local support or ABC
Company
Er.91 | KEY disabled The KEY disabled Please refer parameter P6-31
Parameter change The parameter cannot be changed when .
Er.93 disabled Drive running Change the parameter after Drive stop
Keypad . . . 1. Check the connection between
Er.95 | communication éaypad failed to communicate with PU or Keypad and PU/CU
Timeout 2. Make sure PU or CU works properly
A99 AMA Error Fal_led to finish the motor parameter auto Correc_tly set motor parameters
tuning according to motor nameplate

Note: The Alarms marked with “*” are locked-faults.

2.6.2 How to Get the Fault Info

For Power Unit PUQO, the customer must get the fault information by connecting a keypad or installing a Control Unit with keypad (e.g. CUQO), or
get the fault information via the RS485 on the Control Unit. However, PUO1 can support more in addition to what PUOO does. AS shown below,
PUO1 affords a RS485 port which can be used for fault information as well as control. PUO1 also has two LED lights to show the status of product.

=

A R A A A AT A A A AR AT AR A A o i

e ——

Tee— 1
The meaning of the PU01 LED lights is described as below:
LED Name Color Reponses Meaning

POWER Green Always On Powered and power supply ok
Always Off Not power, or problem in power supply
Always Off Product is OK

STATUS RED Flashing Warning with Fault
Always On Alarm with Fault

2.7 Maintenance
The parts of product could be impacted by the environment temperature, humidity, vibration, salt mist, dust etc. Proper maintenance of the product
during storage and running is important to keep the product from failure and life reduction.
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2.7.1 Routine Inspection

Below items should are suggested for routing inspection :

Any abnormal sound from the motor during running?

Any abnormal vibration from the motor during running?

Is there any special change in the installation environment?

Are the cooling fans running ok?

Check the temperatures inside the product via the parameter group 9
Check the motor voltage, current and frequency

Is there any special dust, e.g. metal dust or corrosive liquid?

2.7.2 Maintenance
According to the application, customer can check the product at a regular interval, e.g. every 3~6 months to clear the hidden problem.

Items for Maintenance Measures
Control terminals loose? Fasten the screws with a torque-controlled screw driver if loose
Power terminals loose Fasten the screws with a torque-controlled screw driver or socket wrench if loose
PE terminals loose? Fasten the screws with a torque-controlled screw driver or socket wrench if loose
Fixation of the product loose? Fasten the screws with a torque-controlled screw driver or socket wrench if loose
Control wire or power cable worn? Replace the wire or cable
Air duct blocked? Clean the air duct
Fan speed too low or blocked? Clean or replace the fan

Caution:

Please power off the product and wait for enough time to ensure safety before maintenance;

Avoid dropping any screws, wire lead and other metal materials inside the product, otherwise it could be damaged when power on;
It is forbidden to do any change inside the product.

2.7.3 The storage and transportation of product

The product should be stored inside the package before installation. Below items are demanded for storage:

In a dust free and dry environment;

Storage temperature: -25°C” 65°C;

Storage humidity: 5%-95% and no condensing;

Storage in environment without corrosive gas or liquid;

Put on shelf away from the ground with package;

Transportation ambient temperature: -25°C™ 70°G

Transportation ambient humidity: below 95%

Caution: It’s inadvisable to store the product for longtime due to electrolytic capacitors inside. If you DO need to store the product for long time
please follow bellow rules:

Power the product every 6 months for more than 5 hours in a special way

Power the product before the first time running in a special way

The special way to power the product means to power the product with a voltage and current controlled supply and increase the voltage slowly,
normally with a voltage regulator.

Power the product directly to high voltage after long time storage could explode the electrolytic capacitors.

2.7.4 Scrapping of the product

Materials used in the product are recyclable to save resource and protect the environment. For example, the package material is biodegradable and
recyclable. All the metal parts can be recycled as well as the plastic and rubber. Scrapping the Printed Circuit Board and electrolytic capacitor should
follow standards IEC62635. All the handling for scrapping of the product should follow the local regulations.
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Chapter 3 Operation Instruction for SSI800 Control Unit CUOO
3.1 Mechanic and Electric Installation
3.1.1 Outline Dimensions
RS
| ¢ I
‘ B
LIR Hz
FéD A
REV RPM
F{JJ /E _\ENU
~= U\ Z:
@um (7N %?0
L5 )
\\“‘:‘;5?: ) .///
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g \ ‘_)/5 L_ Lz o
e - - L 6_]
Install to and Dismount from the Power Unit
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3.1.2 Electrical Diagram
The electrical diagram of CUQO is shown as below.

wEE | 00000 Ijjziimﬁl;l
r MCU e ¢ o o 0| Power Unitinterface
20V GND
[ o +10V
10VDC/10mA i Ll AR TE A B T
i w—— ENE G L L N T UL TN T
njn e Configured as Analogue or Digital(NPN) Input by Parameter é%;%iﬁme?iiy
J— All — - ac,
0 e e ——1 Q0 SHBER0~10V 5 0-20mAG A
T%%Wﬁ TE ﬁﬁ)\l [ ————— o » Configured as 0~10V or 0~20mA by parameter
Analogue or Digital inputl h 5 GND
k7 Relay
. Al2 PRI " ” 250Vac, 3A
B H—/%‘iﬁ SHBELO~10V 2k 0~20mAKI A )
B ERA2 [ — g Configuredis 0~10V or 0~20mA by ;Jarameter
Analogue or Digital input2 b : o~ GND
GND SHITERO-10V 5 0~20mAf i
4@7 oy Configured as 0~10V or 0~20mA|by parameter
i)
24V Voltage Output ‘ ] ELEA
20/DC/200mA | oo, 4 — RIS i\% T%E%Hj
N BEE o N v nalogue output
Current Output 0-10V/0-20mA
B HESEUE ENPN/ PP
.~Jp{Set NPN or PNP mode by parameter y
Yoy o1 sy R
=0V (R ki)
Digital output
R AVref GND (Pulse output)
Dl < RUN @ >_q S|
BerEiA 2 Terminal Resistance RS+
DI FIR j > 0
PGS EIIN 1
DI1 RS485

Mg | Dl

Max38400bit/s

_>_Q kS e it
> Terminal resister configured by parameter T T

Digital Inputs | = g1 )\

Dl ¢ %5 D2
YrEmA

Dl ¢ > fffff
Koy Sk — P i
By silikrmA RIS D | Shal g

=
iy
=
DI or Puls | _> T Extend Keypad

o0
oo RO
: : Option card interface
it 00
Grounding .

E)www.famcocorp.com

_ () Tel:ePl-F Acocoo F 9 (245 Uoganio 6312) (5 )Suid oSy Pl yiogLiS « ylg3
() E-mail: info@famcocorp.com =

(Z) Fax:oFl - FE9ESEY 1P SW b cuas s82uUL (5959,
@famco_group =



g\ e

3.1.3 Terminals
3.1.3.1Specification of the terminals:

FAMCO

SSINVERTER-SSI800

Specification of the terminals:

Saiiasiai

A A A A

eeseses

Vi aaaa]

KA KB FA FB FC

HEHHHEH

(RS2 - GHD i Al AR GHD A1 Voo
| PE RU FR D DG DB DM 6D 001
VESSO8VERSHD  EMES08,EM0556
3 — 3

Name Function

Specification

RUN, F/R, DI1, DI2,

DI3, Dl4 Digital inputs

Input type:

NPN

PNP

Input Voltage: 0~30V;

Input Impedance: 3.6Ko;

DI4 can be configured as pulse input

Di4 Pulse Input

Frequency Range: 0.00~100.00kHz;
Power Supply Range: 24V + 20%;
Duty Cycle Range: 40%~60%;

DO1 Digital Output

Output type: Open Collector;

Output Current: 0~40mA;

Output Voltage: 0~30V;

Can be configured as pulse output:

Load Capacity: Resistive>1kQ, capacitive <10nf;
Frequency Range: 0.00~100.00kHz;

Duty Cycle Range: 40%~60%;

RS+, RS- RS485 Communication

Max Baud Rate: 38400bit/s;
Configurable termination resistor, open in default

FA-FB-FC

KA-KB Relay Output

Resistive Load: 250VAC 3A/30VDC 3A ;
Inductive Load: 250VAC 0.2A/24VDC 0.1A
(cosp=0.4) ;

All, Al2 Analogue Inputs

Configurable as analogue voltage inputs, analogue current inputs as well as digital
inputs.
1. As Analogue Voltage Inputs:
Input Impedance: 10kQ;
Input VVoltage Range: 0~10V;
2. As Analogue Current Inputs:
Input Impedance: <500Q;
Input Current Range: 0~20mA,
3. As Digital Inputs:
a) Input Type:
NPN
PNP
b) Input Impedance: 10kQ;
c) Input Voltage Range: 0-30V

AO1 Analogue Output

Configurable as analogue voltage output or current output
Output Range: 0~10V or 0~20mA;

Load Capacity:

As Voltage Output: Impedance > 500Q;

As Current Output: Impedance < 500Q;

VDD 24V Power Supply

Max 200mA

+10V 10V signal power supply

Max 10mA

GND Signal Ground

PE Safety Ground

Other Connectors:

Connector for Option Card

Support one option card of different types, at the bottom of the Control Unit

Connect for External Keypad

RJ45 for external keypad, at the top of right side of the Control Unit
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3.1.3.2 Guidance for Connecting Wires
Except for the relay outputs, Spring-Clip terminals are used for all the control signals.
Tope type terminal is recommended for the control wires with specification as below:
A
B
(el
A -
7
< (@)
A B D(max) W
14 8 35 14
Units : mm
Wir diameter specification :
Type Minimal Diameter Maximal Diameter
Single Conductor 0.52mm’ 0.82 mm’
Multi-folded Wire 0.52mm’ 0.82 mm’
Connector Lug 0.52mm’ 0.52mm’

Push the wire tupe into the terminal directly and the wire will be clamped automatically by the terminal spring;
To remove the wire, use a slot type screwdriver to push down the lock on the terminal then the wire will be released. The specification for the head of

the screwdriver: Thickness 0.4mm, width 2.5mm;

Ideal length for the wire stripping is 9mm.

Screw fasten terminals are used for relay output:

Please select the right screwdriver to fasten the terminals. If a slot type screwdriver is used, below specification is recommended: head width 3.5mm,

head thickness 0.6mm;
Ideal length fir wire stripping is 6~7mm,;

Diameter specification for wires:0.4~1.0mm?, Torque specification for fastening the terminal: 0.4 N-m ;

3.1.3.3 Electrical connection for Digital Inputs

SSI1800 Control Unit CUO0O supports both NPN and PNP inputs.
For NPN inputs, below connection is recommended:

B s ANPNAE 4 7

Wiring for NPN DI
I
Power Supplyd\ e VDD
75
Signal RUN
|: NPN
GND
oV
P2
Controller

For PNP inputs, below connection is
recommended:
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3.1.3.4 Electrical connection for Digital Outputs
Below connection is recommended to use Digital output to drive relay:

HrEmiidor
Wiring for Digital Output

VDD l %
]
[awzna] |
Cail of Relay m
DOL |
\ \
|: NPN
BN SRR R
Customer Relay circuit
GND
BT BRI
Circuits Inside The Inverter

3.2 Keypad Operation Guidance
The keypad built in CUQO can be used for parameter set/read, control and monitoring etc. Below shows the appearance of the keypad.

Customer can switch the product between two different running modes with the keypad key: Local Mode and Remote Mode.

Local Mode: The product is controlled by keypad, including start/stop and target set etc.

Remote Mode: The product is controlled by 1/0 terminals or communication Bus, keypad is only for monitoring and parameter setup.
Description of the lights on keypad

L/R Light: To indicate the mode of the product, Always On --- Remote Mode, Flashing --- Local Mode.

FWD, REV Lights:

FWD REV Status

On Off Running in Forward Direction
Off On Running in Reverse Direction
Off Off Stopped

Hz, A Lights: To indicate the physical meaning and units of the data displayed, please refer to 3.2.2.

Display
Total 5 Digits of LED to show the set value, output frequency and running data, warnings and alarms etc.
Keypad Keys
Key Name Function
LOC/REM Switch the product between Remote Mode and Local Mode per press (The product is default in Remote Mode).
RUN Press to start the motor, only works in Local Mode.
STOP Short Press to stop the motor, Long Press to reset the fault (if there is alarm) each time if “STOP” is pressed, the product

will be forced into Local Mode.

A

Press to increase the numerical value of parameter or parameter number

\ 4

Press to decrease the numerical value of parameter or parameter number

MENU

Press to enter the menu for parameter setup or exit the menu

ENTER

Short Press: in home display, Short Press to switch the physical variables shown; in parameter number selection, Short
Press to switch the digit place of the parameter number to be modified; in parameter value modification, Short Press to
switch the digit place of parameter value to be modified

Long Press: Long Press to confirm the parameter number selection and enter the parameter value displaying/modification,
or Long Press to confirm the parameter value and back to the Parameter number selection menu.
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3.2.1 How to Set Parameter
Take change the parameter P1-06 rated motor current to 9.6A as an example:
From home display, press the “MENU” key to enter the parameter number selection.

Short Press the “ENTER” key to select the digit place of parameter number you want to change and Press A or V key to adjust the
parameter number to “P1-06”
Long Press the “ENTER” key to confirm the parameter number selection and enter the the parameter value

Short Press the “ENTER” key to select the digit place of parameter value you want to change and Press A or V key to adjust the parameter
value to “9.6”

Long Press the “ENTER” key to confirm the parameter value input and back to the parameter number selection, parameter number “P1-07" will be
shown.

Repeat the operation steps 2 to 5 if more parameters need to be changed. Press the “MENU” key back to the home display

Notes:

Long Press the A or V key can speed up the change of numeric value;
In parameter number selection or parameter value modification, if no operation for certain period, the keypad will jump back to the home display
automatically

3.2.2 Monitor the Product Status

In the default setup, the keypad will only show one of the motor frequencies, set value and motor current in home display (switchable by “ENTER”
key). If more physical variables need to be shown in the home display, you can set the parameter P6-05. You can use the “ENTER” key to switch and
select one of the variables defined in P6-05 and show it in the home display.

Blow table shows the meaning and how them will be shown for the main physical variables which can be defined in P6-05.

Physical Variable Monitoring Parameter Indication Character LED lights Status
Output Frequency P9-07 T “Hz” Always On
“Hz” Always On
Set Value P9-02 N/A "A" Always ON
Motor Current P9-08 A "A" Always On
“Hz” Always On
Motor Voltage P9-06 N/A “RPM” Always On
Motor Speed P9-04 N/A “RPM” Always On
"A" Always On
DC Voltage P9-11 N/A “RPM” Always On
Inverter Temperature P9-13 N/A “RPM” Flashing
“Hz” Always On
Feedback Value P9-20 N/A “RPM” Flashing
P9-24 “Hz” Flashing
Analogue Inputs P9-26 N/A “RPM” Flashing

3.2.3 Check the Fault Log (Warning or Alarm Log)
The keypad will show the fault code when any fault is triggered. The product can log 10 latest warnings and 10 latest alarms. You can check the
latest warning information via parameters P8-40~P8-49 and alarms via parameters P8-50~P8-59.
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3.3 CU00 Application Quick Guide and Notes

CUO00 needs to work together with Power Unit to achieve the main applications, please refer to “Chapter 6 SSI800 Basic Application Guide”.

Notes:

When the CUQO is powered on, the CPUD will scan whether an option card is installed first. If yes, then external keypad cannot work, if not, an

external keypad can be connected and works at any time.

If both an option card and an external keypad are installed at power on, the product may not work properly.
NEVER install or remove an option card when the product is powered on, but you can connect and disconnect an external keypad even the product is

powered on.
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Chapter 4 Instruction for other Options of SSI800

4.1 External Keypad AD-KP01

Keypad AD-KPO1 is not released yet, but its functions and specifications are quite similar as the built-in keypad of CUQO. Detailed information will
be available when the final release of AD-KP01

AD-KPO01 can be connected to Control Unit CUOO via the RJ45 connector with standard internet cable (refer to 1.6.3), it can also be connected to
CUO01 via standard internet cable or installed on CUO1 directly. AD-KPOLit can also be connected to Power Units (PU00/PUO1) via the 10 PIN
connector with standard IDC 2.54mm 10Pin flat cable (refer to 1.6.1.1). Customer can buy the cable from us or from a third party.

Comparing with the built-in keypad of CU00, AD-KPO01 will have an incremental digital potential meter.

4.2 External Keypad AD-KP02

AD-KPO02 is not released. Comparing with AD-KP01,AD-KP02 Wii use LCD screen and it can show 7 lines of text, as well as picture’s, Wi-Fi and
Real Time Clock function will be added too. The way to connect AD-KP02 is compatible as AD-KP01 except for AD-KP02 is much bigger. More
information will be available when released.

4.3 Option Cards AD-PG01/AD-PG02/AD-PG03
SSI800 Control Units support different types of PG cards, please refer to 1.3.2. More informationwillbe will be available after released.

4.4 Option Cards AD-DP1/AD-PN1
SSI800 Control Units support AD-DPO01 for Profibus-DP and AD-PN1 for Profinite (Please refer to 1.3.2). More information will be will be available
after released.

E)www.famcocorp.com e
L9 Tel:eFI-F Acocoo F 9 (EJSU"BM 83L2) (5,Sul ol)S)ju Pl fiogliS « ylygd

F:j‘v E-mail: info@famcocorp.com =
= (Z) Fax:e¥1 - FEIAESEY 1P Syl cuas s880UL (5959

(&) @famco_group



e FAMCO

AR i LD SSINVERTER-SS1800

esee

Chapter 5 Operation Instruction for SS1800 Combination Type

By installing a Control Unit to a Power Unit, different combination types of product can be achieved to fulfil different application demands. Here
only the standard type (combination of PUOO and CUQO) is described, other combination type will follow similar logic.

Description of the Type Code:

NO Model:SS1800-4T7D5H/011L.-PUOOCUO0
1-5 SSI1800 From SS1800 family
6-7 4T Line in votage,4T: 3 phase 400V, 2T: 3 phase 200V, 2S: Single phase 200V
Rated Power,7D5: 7.5kw, H: Heavy Load Type, 011: 11kw, L: Light Load Type.
8-15 7D5H/011L For Models not supporting dual rating, digits 12~15 will be null
16-19 PUOO The type of Power Unit
20-23 Cu00 The Type of Control Unit

Note : (/7 and *“-” are not counted in the number of digits)

5.2 Specification and Function for Combination Type

A combination type will have all the functions and follow all the specifications of the modules used including Power Unit and Control Unit, except
for functions listed as below:

» The DI/DO/RS485 on the Power Unit will not be available anymore. Only control terminals and communication ports on Control Unit will work.
» The LED lights on Power Unit for status monitoring will be invisible (covered by Control Unit)

» The 10 Pin IDC connector on Powered Unit is occupied by connection to Control Unit, Keypad can only be connected to the Control Unit.

5.3 Safety Instruction for Combination Type
Safety demands for a combination type should follow the safety demands of the Power Unit which is installed into the combination type (refer to 2.1)
Note: Do NOT plug or remove the Control Unit from the Power Unit when the product is powered on.

5.4 Installation and Wiring for Combination Type
Except for 25mm increase in the depth, installation of a combination type should follow the demands as for the Power Unit (refer to 2.2)

5.5 Operation for Combination Type
Keypad Operation of a combination type follows the Control Unit or Keypad built into the combination type.
Except for the customer defined parameters, all the parameters are the same as parameters of the Power Unit built into the combination type.

5.6 Maintenance
Please refer to 2.7.
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Chapter 6 SSI800 Basic Application Guide

Power Unit should be combined with a Control Unit or keypad together to achieve most of the applications described here.

6.1 Control with Keypad
Ensure the product is working in Local Mode (L/R light flashing), or press the “LOC/REM” key to switch to Local Mode.

Adjust the set frequency by pressing the “4” or “ ¥ " key.

Press the “RUN” key to start the motor, and adjust the motor speed by pressing the A or V key.
Press the “STOP” key to stop the motor.
Note: In Local Mode, the product only receives commands from the keypad. Normally Local Mode is for system debugging.

6.2 Control with Terminals

First ensure the product is working in Remote Mode (L/R light always ON). If not, switch the product to the Remote Mode by press the “LOC/REM”
key. The product is default in Remote Mode.

Control in default parameter setup: In default, the DI terminal named as “RUN" is set to function of start/stop (P2-05=10), the DI terminal named as
“F/R” is set to function of selecting motor direction (P2-06=11), and the main set value source is set to Al1 terminal (P0-11 = 1), and the All
terminal is set as analogue voltage input (P3-00=0). In the default parameter setup, you can start the motor by enabling the signal to terminal “RUN”
(short circuit the “RUN” terminal to “GND”) and stop the motor by disconnecting the terminal “RUN” from terminal “GND”. You can control the
motor direction to reverse by enabling the signal to terminal “F/R” and direction to forward by disconnecting the terminal “F/R” from the terminal
“GND”. You can change the motor speed by adjusting the voltage on terminal Al1.

Control with pulse input: Based on the default parameter setup, you only need to change the main set value source to pulse input (P-011 = 5), and set
the function of terminal “DI4” to pulse input. Then you can start/stop the motor via terminal “RUN”, control the motor direction via terminal “F/R”
and control the motor speed by changing the frequency of the pulse applied to terminal “DI14”.

Control with Preset multi-stage value: Based on the default parameter setup, you need to change the main set value source to preset multi-stage value
(P0-11=11) and keep the function of terminals “DI1”~“DI4” as default (P2-07~P2-10 = 22~25), and set the preset values in parameters P0-30~P0-45
to the speeds you expect. Then you can start/stop the motor via terminal “RUN”, control the motor direction via terminal “F/R”, and change the
motor speed to preset value by changing the logic status of terminals “DI1” ~ “DI14”.

6.3 Reset the parameters to Factory Defaults

Set parameter P7-00 = 9;

Power down the product fully and power on again, the keypad shows A.01

Press the “STOP” key to clear the A.01, then the parameters are reset to factory defaults except for the parameter group 8 and group 9.

6.4 Reset the Faults (Alarms)

For non-locked faults, press “STOP” key to reset the fault.

For locked faults:

If parameter P5-30 =0, press “STOP” to reset the fault;

If parameter P5-30 =1, you need to power down and power on first, then press “STOP” key to reset the fault.

You can also set a DI terminal function to reset fault (set one of the parameters from P2-05 to P2-10 equals 1), and use DI signal to reset the fault.
6.5 Motor Parameters Auto Tuning

Correct motor parameters help to ensure the control performance. Motor parameter auto tuning function can identify the motor parameters
(parameters from P1-14 to P1-27) automatically. If you did not run the motor parameter auto tuning operation, the control will use default motor
parameters or use the the parameters you set manually.

Ensure the motor is standstill

Set Parameters from P1-02 to P1-07 as the nameplate of the motor

Set parameter P1-13 to value 1 or 2 or 3 or 4 or 5 depending on your demands (Refer to description of parameter P1-13 in 2.4)

After you confirm the parameter P1-13 value, the keypad will show “PUSH” “RUN”. Then press the “RUN” key, the product starts the motor
parameter auto tuning function

Wait the until the keypad shows “PUSH” “Ent”, then press the “ENTER” key. The motor parameter auto tuning function finished and the motor
parameters are updated.

Note: You can stop the motor parameter auto tuning function by press the “STOP” key.
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Appendix A. Modbus Communication Guidance
The SSI800 drive provide RS485 communication interface. It adopts international standard Modbus communication protocol to perform master-slave
communication. The user can realize centralized control through PC/PLC to adapt specific application requirements.

1. Application Mode
1.1 Interface Mode

The communication interface is RS485. RS485 works on semi duplex and its data signal applies differential transmission which is called balance
transmission too.

1.2 Networking Mode
The drive has two networking modes: single master/multiple slaves networking and single master/single slave networking.

Twisted pairs with shield screen

The 485+~ o T |RSE o
master 485 |t SN AL R, rive
Earth |— L__Earth

Single master/single slave networking diagram

485+

N N N N N N N N N N T RSH

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ OS99 120Q
485- — — : terminal
& resistor
Earth RS+ Earth Earth ]
RS- RS-
The master Drivel Drive2 | = eeeee DriveN

Single master/multiple slaves networking diagram

Specification:

1. No matter which mode, the drive is used as a slave in communication. When master sends commands using broadcast address, the slave does not
respond;

2. It is recommended to use shield cables in multiple connection. The basic parameter of the devices, such as baud rate and digital check bit in RS485
should be the same as slave device’s and there should be no repeated addresses in slave devices.

2. Protocol Format
Modbus protocol only support RTU mode.
RTU data frame format is shown as the figure below:

«———— Modbus message ——————————— >

Start: at least 3.5 idle Slave address Function code Data Check End: at least 3.5 idle
characters characters
Specification:
Start At least 3.5 idle characters
Slave address Address : 0-127(0 is broadcast address)
Function code Modbus function code
Data (N-1)
Data (N-2) 2* N data
Data 0
CRC CHK high-8-bit
CRC CHK low-8-bit CRC check
End at least 3.5 idle characters

3. Function Code

Function code supported by SSI1800 drive Modbus protocol are as shown in the table below:
Function code Description Meaning
0x03 Read Holding Registers Read drive functional parameters and running status parameters
0x06 Preset Single Register Over-write individual drive functional parameters
0x10 Preset Multiple Regs Over-write multiple Registers

4. Register Address Definition

All the following register addresses are started from 0.

4.1 The Rules of Register Address of the Parameter Number

The parameters can be mapping to register address. The rules of register address of the parameter number are shown below:
Register address = PNU — 1

For example:

The register address of P0-30 is 30 - 1 = 29 (0x001D)

The register address of P9-11 is 911 - 1 = 910(0x038E)

Attention:

Parameters Group 8 and 9 are Read-only.

The Drive don’t support write or read multiple parameters at a time.

4.2 Other Register Addresses Specification

In addition to parameter is mapped to Modbus registers, there are some additional registers within the drive which can be used to control the drive,
monitor the drive's status. These registers can support write or read maximum 10 registers at a time.
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Register address SpeciTicaton R/W
9999 Control command w
100007 Frequency command w
10099 State R
101007 Warning/Alarm code R
10101 Output frequency (0~Fmax, unit: 0.1Hz) R
10102 Output current (unit: 0.01A) R
10103 Output voltage (unit: 1V) R
10104 Output power (unit: 0.01kW) R
10105 Motor speed (unit: 1rpm) R
10106 DC bus voltage (unit: 1V) R
10107 Reference R
10108 Process PID Feedback R

* Reg. 9999 specification

Bit Specification
Bit 7~0(run/stop control etc.) 0x00: No function
0x01: Run forward
0x02: Reverse
0x03: Jog
0x04: Jog reverse
0x05: Stop
0x06: Coast
0x07: Reset
Bit 11~8(Preset value select) 0000B:P0-30(Preset Value 0)
0001B: P0-31(Preset Valuel)

1111B: P0-45(Preset Value 15)

Bit 13~12(Ramp time select) 00B: Ramp 1
01B: Ramp 2
10B: Ramp 3
11B: Ramp 4
Bit 14 Reserved
Bit 15 1B: Enable Bit8~13 function

0B: Disable Bit8~13 function

* Reg. 10000 specification
When using communication to control the drive, you can set the frequency directly by writing register 10000 . The register value is in the range of
0.00 ~ P5-08, unit 0.01Hz.
* Reg. 10099 specification

* Reg. 10099 specification

Bit Specification
Bit0 0B: None
1B: Warning
Bit1 0B: None
1B: Alarm
Bit 3~2 00B: Stop

01B: Run forward

10B: Reverse

11B: Reserved

Bit 7~4 Reserved

Bit 11~8 0000B: Using Preset Value 0
0001B: Using Preset Value 1

1111B: Using Preset Value 15

Bit 15~12 Reserved

* Reg. 10100specification

Register 10100 is used to read the drive warning/alarm code. For example: When the drive occurs A.48 alarm, the value of register 10100 is 48.
When the drive occurs u.24 warning, the value of register 10100 is 24.

5. Communication ratio values

The Communication data is expressed by hexadecimal in actual application and there is no radix point in hexadecimal. For example, if you want to
set P5-08 = 61.5, 61.5 can be magnified by 10 times into 615. So hex 0x0267 (615) can be used to express 61.5.

A non-integer can be timed by a multiple to get an integer and the integer can be called communication ratio values.

The communication ratio values are referred to the radix point of the setting range of default value in the functional parameter list. If there are radix
point n, then the communication ratio value m is 10™n.
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6. Error message
There may be errors in the communication process, for example, some parameters are read-only, but the PC/PLC sends a written directive, the drive

will return an error message.
Error message data frame format is shown as the figure below:

SSINVERTER-SSI800

'«——— Ermormessage ———————————————»

Slave address Function code Error code Check

Error message function code = requirements function code + 0x80

Error code Specification
0x01 Function code error, the drive does not support this kind of function code.
0x02 The register address is invalid.
0x03 The value exceeds the upper limit of the parameter
0x04 Operation error.

7. Examples

7.1 Read Holding Registers (0x03)

7.1.1 Read Motor speed

Read parameter P9-04(Reg 903) to get the Motor speed.
Transmit: 01 03 03 87 00 01 34 67 (Hexadecimal)
Receive: 010302 05 DC BA 8D (Hexadecimal)

Transmit data specification:

Field Description
01 Address
03 Function
0387 Register address: 903(0x0387)
0001 The number of read registers is 1
Receive data specification:
Field Description
01 Address
03 Function
02 The byte number of received data
05DC 0x05DC converts to decimal number is 1500. So, the value of P9-04 is 1500RPM

7.1.2 Read Drive Status, warning/alarm code and output frequency
Read multiple Registers 10099, 10100, 10101 to get all information.
Transmit: 01 03 27 73 00 03 FE A4 (Hexadecimal)

Receive: 01 03 06 00 04 00 00 01 F4 DO A2 (Hexadecimal)

Transmit data specification:

Field Description
01 Address
03 Function
2773 Register address: 10099(0x2773)
0003 The number of read registers is 3
FE A4 CRC check
Receive data specification:
Field Description
01 Address
03 Function
06 The byte number of received data

0004000001 F4

The value of Reg. 10099 is 0x0004.

Note:

Bit 0 is 0B, that is No warning;

Bit 1 is 0B, that is No Alarm;

Bit 3~2 is 01B, that is Run forward,;

Bit 11~8 is 0000B, that is Using Preset Value 0;

The value of Reg. 10100 is 0x0000(0). The drive doesn’t have warning/ alarm, so it is 0.
The value of Reg. 10101 is 0x01F4(500). So, the drive output frequency is 500/10=50.0Hz.
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7.2 Write Single Register (0x06)

Set motor rated speed to 1430RPM.

Write P1-07(Reg 106) =1430.

Transmit: 01 06 00 6A 05 96 2A E8 (Hexadecimal)
Receive: 01 06 00 6A 05 96 2A E8 (Hexadecimal)
Transmit data specification:

SSINVERTER-SSI800

Field Description
01 Address
06 Function
00 6A Register address of P1-07 is :107-1= 106(0x006A)
0596 The value wants to set to P1-07 is 0x0596(1430)
Receive data specification:
Field Description
01 Address
06 Function
00 6A Register address of P1-07 is :107-1= 106(0x006A)
0596 The value of P1-07 is 0x0596(1430)

7.3 Write Multiple Registers (0x10)

Start the drive and set Drive output frequency.

Write register 9999 to control the drive running and write register 10000 to set the drive output frequency.
Transmit: 01 10 27 OF 00 02 04 00 01 09 C4 5A 1D (Hexadecimal)

Receive: 01 1027 OF 00 02 7B 7F (Hexadecimal)

Transmit data specification:

Field Description
01 Address
10 Function
27 0F Register address: 9999(0x270F)
0002 The number of write registers is 2
04 The byte number of write data is 4
000109 C4 Reg. 9999= 0x0001

Note:
Bit 7~0 is 0x01, that is Run forward;
Bit 11~8 is 0000B, that is Using Preset Value 0;
Bit 13~12 is 00B, that is Using ramp 1;
Bit 15 is 0B, that is Disable bit 13~8;
Reg. 10000= 0x09C4(2500, So the Reference frequency is 2500 / 100 = 25.00Hz)

Receive data specification:

Field Description
01 Address
10 Function
270F Register address: 9999(0x270F)
0002 The number of write registers is 2
01 Address
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