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AE-LIFT STO is a contactorless lift motor driver frequency inverter. It uses space vector control,
ensures high floor level sensitivity and high comfort. The main controller DSP performs all
required calculations as fast as any micro controller. The standard terminal and its functions for
lift operations are predefined for control inputs and outputs. The brake coil and contactors are
driven directly by the device. All terminals are pluggable and placed outside the box. There is no
need to open the device box for any connection. Due to the continuous developments on the
software some information in this manual may be out of date or missing. You can download the

latest version of the manual from our website www.aybey.com.

Aybey Elektronik



Section 1 — Warnings
e Read user manual carefully before installation.

e Switch off power (line, UPS or battery) and wait at least 10 minutes before you remove the
device cover.

e Connect earth (PE) terminal before you switch on power.

e Do not connect or disconnect a terminal while the device is powered.

e Make sure that you have left enough free air space around the inverter box. It is very important
for air circulation to cool the device. It is advised to have a free space of minimum 50 mm at the

sides and 100 mm above and below the inverter box as shown in Figure 1.1.

e Do not use the device in places where excessive humidity, dust, explosive materials, or
extraordinary chemical substances are present.

e Do not use the device under environmental conditions below -10 °C or above 40 °C.

e Do notinstall the device where the device is exposed to direct sunlight.

1=

L—d -

! (I
1 [ 1
[ —_— e

AE-LIFTsto

MOTOR DRIVER

Big EE
(==
e

[ = &

EBERE
LiE
[L]ez]ia]ee] [peJoa]w] v ]w]

Figure 1.1 Recommended free space around the inverter
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Section 2 - Technical Specifications

2.1 Electrical Specifications

AE-LIFT STO Motor Driver technical specifications and maximum ratings are shown in Table 2.1. Motor
driver will be damaged if maximum ratings are exceeded or if improper auxiliary units are used. For this
reason select auxiliary devices according to the tables shown below.

Table 2.1 Electrical Specifications of AE-LIFT STO Motor Drivers

MODEL AESO4 | AESO5 | AESO7 | AES11 | AES15 | AES22 | AES30
Nominal Motor Power 4 kW 55kW [ 75kW | 11 kW | 15kW | 22 kW | 30kW
(5.5 HP) | (7.5 HP) | (10 HP) | (15 HP) | (20 HP) | (30 HP) | (40 HP)
Nominal Output Current 9A 13A 18 A 25A 32A 45 A 60 A
Maximum Current 18 A 26 A 36 A 50A 64 A 90 A 120 A
Allowed Time 5s 5s 5s 5s 5s 5s 5s
Control Circuit Input Voltage 1-Phase 100V....... 240V AC 50/60 Hz +- %5
Nominal Supply Voltage 3-Phase 340V........ 420V AC 50/60 Hz +- %5
Nominal Output Voltage 3-Phase 0V......420V ACO0......100 Hz
Carrier Frequency 6....16 KHz
Table 2.2 Electrical Specifications of Braking Resistors
MODEL AESO4 | AESO5 | AESO7 | AES11 | AES15 | AES22 | AES30
Braking Resistor Values 120 Q 80Q 60 Q 40 Q 300 200 150
Minimum Resistor Power of
Asynchronous Motor for low traffic |1.000W | 1.200W | 1.500W | 2.200W | 3.000W | 4.400W | 6.000W
or low rise buildings
Minimum Resistor Power of
Synchronous Motor for low traffic | 1.500W | 1.800W | 2.250W | 3.300W | 4.500W | 6.600W | 9.000W
or low rise buildings
Resistor Power for high traffic | ;) | 5 600w | 7.000w |10.000w | 14.000w | 20.000w |30.000w
or high rise buildings

Table 2.3 AE-LIFT STO DC Reactor Selection List

Device Model | DC Reactor Model | DC Reactor Inductance DC Reactor Current
AES04 DR0O4 7.0 mH 10A
AESO5 DRO5 4.0 mH 14 A
AES07 DRO7 3.5mH 20A
AES11 DR11 2.2 mH 27 A
AES15 DR15 1.8 mH 35A
AES22 DR22 1.3 mH 50 A
AES30 DR30 1.0 mH 70 A
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2.2 Mechanical Specifications

The AE-LIFT STO Motor Driver box is shown in Figure 2.1 and the dimensions are listed in Table 2.4. The

box mounting holes are shown in Figure 2.2.
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Figure 2.1 Device Box Figure 2.2 Mounting Holes
Table 2.4 Physical Dimensions and Mounting Holes [mm)]
Dimensions Mounting Holes
Driver Model
H w D di d2
AESO4...AES15 320 183 187 100 295
AES22...AES30 410 203 216 120 385
Table 2.5 Device Weight
MODEL AES04 | AESO5 | AESO7 | AES11 | AES15 | AES22 AES30
Device Weight 6.6 kg 6.8 kg 7.0kg 7.1kg 7.2 kg 12.4 kg 12.6 kg
Gross Weight (Packed) | 7.5 kg 7.7 kg 7.9 kg 8.0 kg 8.1kg 13.4 kg 13.6 kg
3 AE-LIFT STO
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Section 3-Technical Specifications of the Auxiliary Units

The technical information about power, connection, switching and filter equipment for the AE-LIFT STO is

listed in Table 3.1.

Table 3.1 Technical specifications of the needed components for the operation of the AE-LIFT STO

Line Filter (EMC) Selection | AESO4 | AESO5 AES07 AES11 AES15 AES22 AES30
Current Rating of RFI Filter | 20 A 20A 20A 30A 40A 60 A 80 A
Circuit Breaker Selection AES04 | AESO5 | AESO7 | AES11 | AES15 | AES22 | AES30
Power Input Supply Circuit
Breaker (F3X) 16 A 20A 25A 32A 40 A 63 A 80 A
Control Circuit Input Power 1A
Circuit Breaker (F4)
Battery Circuit Breaker (FBAT) | 16 A 16 A 16 A 25A 25A 32A 50 A
UPS Circuit Breaker (FTR1) 4 A
Minimum Cable AESO4 | AESO5 | AESO7 | AES11 | AES15 | AES22 & AES30
Cross Sections
Power Input and 25mm? [ 25mm?| 4mm? | 4mm? | 6mm? | 10 mm? | 10 mm?
Motor Cables
Braking Resistor Cables 25mm? [25mm?|2.5mm? | 25mm?| 4mm? | 4mm? | 6 mm?
UPS Connection Cables 1,5mm2 [2,5mm2|2,5mm2(2,5mm2| 4mm2 | 4mm2 | 6 mm2
Battery Connection Cables 4 mm?2 Amm2 | 4mm2 | 4mm2 | 4mm2 | 6 mm2 | 6 mm2
Control Terminal Cables 0.75 mm?
Encoder Terminal Cables 0.35 mm?
Rescue Function AES04 AESO05 AESO07 AES11 AES15 AES22 AES30
UPS-Power Circuit
(Motor, Brake, Door | 1200 VA | 1500 VA | 2000 VA | 3000 VA | 4000 VA | 5000 VA | 7500 VA
Circuits)
UPS-Control Circuit 1000 VA
. 5 pcs 5 pcs 5 pcs
Batteries 5 pes 12V-7Ah 12V-9Ah | 12V-12Ah | 12v-17Ah

* The selection of battery, UPS and cable cross sections have been listed in cases where the parameter
of Rescue Direction [C18] is set to EASY DIRECTION. Otherwise these settings must be set to low.

Please consult technical service in such cases.

** Minimum battery voltage level must be 60V DC when battery is used as the power source for
rescue operation and [C18] Rescue Direction is set to “Command Direction”.
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Section 4-Electrical Connections and the Terminal List

4.1 Motor Driver - Main Connection Diagram
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Figure 4.1 AE-LIFT STO Electrical Connections
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4.2 Driver — Motor Connections

The Connections circuit of the motor is shown in Figures 4.2 below. Connection of synchronous and
asynchronous motor are the same. With STO function, there is no contactor between motor and driver.

AE-LIFT
SsTO

e - - = = | - - - - - = = b e e e e e e - e e e - — - — o Lo PE

Figure 4.2 Synchronous / Asynchronous Motor Connection Diagram

4.3 Driving ENB Signals via SER Board or Contactor

Supply switching of STO function and enable signals (ENB) are driven by SER board. User can use mini
contactor or standalone safety relays (EN50205) instead of SER board if requested.

MC output of AE-LIFT STO must be connected to lift controller contactor check input serially.

SAFETY LINE
140 151

220V AC

BRAKE AE-LIFT
DIODE STO

| d
151p . - BR4
KF -=-\---
CT A2

CONTROL
PANEL

CNTp

CNT
SUPPLY

SF12pb—

Ko R « NN « N } (o N ] o] o

(] i - Ll L] L]

o A EIR IR JF 33

o i (o] Lol

w e & B = g & B =
SER BOARD

Figure 4.3 Driving ENB Signals via SER Board
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SAFETY LINE

140 151
220V AC
BRAKE AE-LIFT
DIODE STO
| d
JBRI |
151 [ Qr * IBR4
R Al R Al R Al
KSF1 KSF2 KF ===\ -=-
TET L ET |
KSF1  KSF2
AN A
CONTROL
PANEL
KSF1
| :KSFZ
CNT
CNT KSF1 KSF2
SUPPLY

Figure 4.4 Driving ENB Signals via Contactors
4.4 Brake Coil Switching

The connection of the brake coil is shown in Figure 4.5.

KF &
L o A

|
|2 oA Brake
| x Varistor I o
N < . -/l SFR1 SFR2 ,ﬂ Coil
3 4 | o &

Figure 4.5 Brake Coil Connection

A varistor rated to the brake coil voltage has to be connected in parallel to the brake coil as shown in
Figure 4.5 to suppress high voltage peaks during switching the brake coil.

4.5 Power Circuit Terminals
The terminals of the power circuit are placed at the bottom side of the device. Detailed information about

terminals is listed in Table 4.1.
Table 4.1 Power Circuit Terminals

POWER TERMINALS FUNCTION DEFINITION
L1, L2, L3 Line Inputs Connect 3-Phase line cables
uvVv,w Motor Outputs Connect 3-Phase motor cables.
P+, DB Braking Resistor Connect braking resistor cables.
L, N Supply of Control Circuit | Connect Mono-Phase line (100-240V AC) cables.
VC, vVC1 Supply of STO Function | Connect to SER board VC and VC1 terminals.
GS, GS1 Neutral of STO Function | Connect to SER board GS and GS1 terminals.
PE Earth Connect earth cable.
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4.6 Control Circuit Terminals

The terminals of the control circuit are placed at the right side of the device. Detailed information about

the input terminals is listed in Table 4.2 and about the output terminals in Table 4.3.

Table 4.2 Control Circuit Input Terminals

TERMINAL FUNCTION DEFINITION
CoM Common Common input terminals for EN1 and EN2. (24V)
EN1,EN2 Enables Enable signals of the device
CME EN1/EN2 Common |Common input terminals. (OV)
Vi, V2,...,V6 Speeds Speed inputs
RST Fault Reset Resets fault message and gets device to normal mode.
FW Up Direction Up direction signal
RV Down Direction Down direction signal
RSC Rescue Mode Rescue mode input
Programmable Input 1
1 Programmable Input I1 (Detailed information is in Section 8.5)
Programmable Input 2
12 Programmable Input 12 (Detailed information is in Section 8.5)
Programmable Input 3
13 Programmable Input I3 (Detailed information is in Section 8.5)
Table 4.3 Control Circuit Output Terminals
TERMINAL FUNCTION DEFINITION CONTACTS
MC1 - MC4 Contactor Contactor status information to the lift 250V AC/10A
(COM - NO) Feedback controller 30V DC/10A
BR1 - BR4 Auxiliary Relay of | Switching relay of brake contactor 250V AC/10A
(COM - NO) Brake Contactor | (KF). 30V DC/10A
ER1—-ER2-ER4 . 250V AC/10A
(COM - NC - NO) Fault Relay Sends fault signal. 30V DC/10A
011-014 Programmable Programmable Relay Output 1 250V AC/3A
(COM - NO) Output 01 (Detailed information is in Section 8.6) 30V DC/3A
021-024 Programmable Programmable Relay Output 2 250V AC/3A
(COM - NO) Output 02 (Detailed information is in Section 8.6) 30V DC/3A
F/7.5.5.02.117 R:0 8 AE-LIFT STO




4.7 Encoder Terminals

4.7.1 Asynchronous Motor

The encoder terminals are used only in closed loop control for asynchronous motors. They are placed at
the right side of the device and listed in Table 4.4. Make sure that the value of [M10] parameter was set
appropriately for the encoder you are using (in pulse per revolution — ppr) in your application. The
connection diagrams of most common encoders are shown in Figure 4.6.

When the controller requires encoder pulses to calculate car position, then the simulation output of the
inverter can be connected to the controller for this purpose. This output provides a copy of encoder signals
directly. Figure 4.7 shows the connection between the simulation outputs of the device and the control
panel.

Table 4.4 Incremental Encoder Terminals

TERMINAL FUNCTION DEFINITION
GND 0V DC Supply Common supply voltage (OV/GND)
15V +15V DC Supply | Supply voltage (HTL encoder)
5V +5V DC Supply Supply voltage (TTL encoder)
A A Phase Encoder A phase signal input
A A Phase Encoder A phase signal input
B B Phase Encoder B phase signal input
B B Phase Encoder B phase signal input
OA Simulation A Phase | Encoder simulation output A phase
OB Simulation B Phase | Encoder simulation output B phase
PE Earth Encoder earth (cable screening) screw
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Figure 4.6 Incremental Encoder Connections
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Figure 4.7 Connections between the Simulation Output and Control Panel
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BRAND : NEMICON
MODEL : NOC-S-1024-2MD

[sv]isv[eno] AT2 8 [ & |

w
2
al &2 =
w 5 <}
o al z -
frr] s
w
-4
(L)
3
BRAND : LIKA

MODEL : C50H-1024-ZCU-48
|sv]isvleno] a2 [ B | & |

RED
BLACK
YELLOW
BLUE
GREEN
ORANGE

24

BRAND : WACHENDORFF
MODEL : WDG58B-1024-ABN-G10-S3

|sv]isvleno] A [a [ B8 | B |

BROWN
WHITE
GREEN
GRAY
YELLOW
BLUE

<

BRAND : ROTAPULS LIKA
MODEL : I58-H-1024-ZCU-48

[sv]isvlenof aJa [ B | & |

RED
BLACK
BROWN
BLUE

BRAND : OMRON
MODEL : E6B2-CWZ1X

[sv]isveno] ATR 8 | & |

BROWN
BLUE
BLACK
BLACK - RED
WHITE

WHITE - RED

BRAND : FENAC
MODEL : FNC-50S-10-6-30V-1024-R2

|sv]isvieno] A |2 | B | B |
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WHITE
GREEN

RED
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PINK

<

BRAND : OPKON
MODEL : PRI-50-HLD-1024-ZZ-V3-7MR

[sv]isvlenojaJa [ B | & |

z| wl 2
5| E[ 34 B 2
-
g 5| B = & *
<
BRAND : A TEK

MODEL : ARC-S-50-1024-HPL-6-8-Y
[sv]isveno] ATR [ 8 | & |

RED
BLACK
YELLOW
BLUE
GREEN
WHITE

»

BRAND : MECAPION ROTARY
MODEL : S48-8-1000ZT

[sv]isvleno| A [A | B | B |
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-

Figure 4.8 Connection Types According to Different Incremental Encoder Models

e  Check encoder supply voltage information before connection.

° Do not connect or disconnect any terminal while the device is driving the motor.
e  Refer to supplier installation manual for other brand/model encoders.

F/7.5.5.02.117 R:0

11

AE-LIFT STO



4.7.2 Synchronous (Gearless) Motor

AE-LIFT STO requires an add-on encoder board to drive synchronous motors called I-ENC. It supports
Endat, SSI, BISS and SinCos encoder types. Terminals of connection for absolute encoders are shown in
Table 4.5.

Table 4.5 Absolute Encoder Terminals

TERMINALS EnDat, SSI and BISS Encoder ] SinCos Encoder
5V 5V DC (UP) and (UP Sensor) Supply Voltage
GND 0V DC (UP) and (UP Sensor) Supply Ground
A A
A A
B B
B B
DT DATA
DT DATA
CK CLOCK
CK CLOCK
C C
C C
D D
b b
GND 0V DC (UP) and (UP Sensor) Supply Ground
OA Encoder Simulation Output A Phase
oB Encoder Simulation Output B Phase
PE Encoder Earth (Cable Screening)
15v I
........ oA
By TT AR
15V .. OB
LT
AE-LIFT CONTROL
STO PANEL
Encoder
Inputs
I-ENC 0A A
e, .
OB B-
COM

Figure 4.9 Connections of Simulation Outputs between AE-LIFT STO and Control Panel
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BRAND : HEIDENHAIN BRAND : SICOR

MODEL : ECN 1313 MODEL : ECN 1313
INTERFACE : ENDAT INTERFACE : ENDAT
[svienof A [a |8 [ B |or[or]ck]ck] [sv]enof A [a |8 [ B |or [oT]ex]ck]

PURPLE
GREY
PINK

GREEN

YELLOW

RED - BLACK
GREY
PINK

PURPLE
YELLOW

BLUE / BROWN - GREE
WHITE / WHITE - GREEN
GREEN - BLACK
YELLOW - BLACK
BLUE - BLACK

BROWN / RED
WHITE / BLUE
GREY - PINK
RED - BLUE
BLACK

BRAND : XINDA
MODEL : ECN 1313
INTERFACE : ENDAT

[sv]eno] A [a 8|8 [or [or]ex[ck]

BLACK
LIGHT BLUE
PURPLE
GREEN
GREY
PINK
YELLOW
RED
BROWN
DARK BLUE

BRAND : HEIDENHAIN BRAND : HEIDENHAIN
MODEL : ERN 1387 $ MODEL : ECN 413
INTERFACE : SINCOS INTERFACE : ENDAT

[svlenof A [ [8[B]c[c[p] D] [sv]enof A [a |8 [ B [or [o7]ek[ck]

GREEN - BLACK
YELLOW - BLACK
BLUE - BLACK
RED - BLACK
GREY
PINK
YELLOW
PURPLE

BLUE / BROWN - GREEN
GREEN -BLACK
YELLOW - BLACK
BLUE - BLACK
RED - BLACK
GREY
PINK
PURPLE
YELLOW

BLUE / BROWN - GREEN
WHITE / WHITE - GREEN
WHITE / WHITE - GREEN

,E’ ( E‘\
l‘ 4

.
- :_/4

Figure 4.10 Connection Types According to Different Absolute Encoder Models

e Check encoder supply voltage information before connection.
e Do not connect or disconnect any terminal while the device is driving the motor.
e Refer to supplier installation manual for other brand/model encoders.
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SECTION 5-LCD DISPLAY and KEYPAD

There is a 2-line and 16-character LCD display with 6 keys to adjust and observe the parameters and two

indicator leds for error and status.

Enter Menu
Save Parameters

Exit Menu

5.1 KEYPAD
— —\
ERROR | \L\STA TUSM,
( B \l‘ B #
( )
| ESC | ENTER
\ —

Shift Cursor to Right

Shift Cursor to Left
Pass From Main Screen to I/O Screen

Change Information Screen
Change Parameter
Increase/decrease Parameter Value

000 006

5.2 LED LIGHTS

Figure 5.1Keypad

Table 5.1 Warning Led Lights

COLOR DFEFINITION

Yellow HATA / ERROR: This led indicates that there is an error.
DURUM / STATUS: This led indicates that the system is running. Led run frequency of

Green 2 Hz indicates that the system is in Standby Mode. Led run frequency of 1 Hz indicates
that the system drives the motor. If the led is always ON or OFF, namely not blinking,
it means that the system is not working properly.

F/7.5.5.02.117 R:0
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5.3 MAIN SCREEN and INFORMATION SCREENS

All information about AE-LIFT STO are display on the LCD.

5.3.1 Start-up Screen

AE-LIFTSTO 1.14a This screen displays on start-up. Displaying of “1.14a” indicates
AYBEY ELEKTRON K the software version of the device.

5.3.2 Main Screen

Main screen has two different displays depending on the motion mode.

5.3.2.1 Main Screen on Standby Mode

This screen is on during no motion command in the system. The
E: Orpm 0.0A value displayed after the letter “E” indicates the measured
speed from encoder, and the value before the letter “A”
indicates the output current.

STANDBY MODE

5.3.2.2 Main Screen on Travel Mode:

Reference Speed =

T: 1500 rpm B:1
E: 1500 rpm 124 A

e N

Encoder Speed Output Current

Figure 5.2 Main Screen (Travel Mode)

Screen switches to this mode automatically by motion command. S indicates reference speed, B indicates
status, E indicates encoder speed and A indicates output current.

5.3.3 Version and Serial Number Information Screens

Version screen is displayed by ESC button. When ESC button is held and pressed for 3 sec, serial number
and device power (kW) are displayed.

5.3.3.1 Version Information Screen
This screen shows the software version number at the right
AE-LIFTSTO 1.14a side of the first line, motion counter information at the left
1672 25°C and the device temperature at the right side of the second

line.

5.3.3.2 Serial Number Screen

SN:000256 7 5kW This screen shows the device serial number after “SN” and
device power before “kW” strings.

AYBEY ELEKTRONIi K
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5.3.3.3 i-ENC Board Information Screen

i-ENC v:1.10
AYBEY ELEKTRONIiK

5.3.4 Input-Output Screens

This screen shows the version number (after “v”) of i-ENC
board. (When the motor Type in [M01]=2 — Synchronous)

Press (€) button to display input/output screens. Display the next input/output screen by (4/J/) buttons.
[@#] Symbol means that the input is active and [ ] symbol means that the input is inactive.

5.3.4.1 Command Input Screen

EN [] RS[] FWI[s] RV[]
RC[] 11[] 1r2[] 13[]

Status of the command inputs is displayed on this screen.

5.3.4.2 Speed Input Screen

V1i[] v2[] V3[]
Val] V5[] V6[]

Status of speed inputs is displayed on this screen.

5.3.4.3 Output Screen

MC[] BR[] DB[] ERI[]
01[] 02[]

Status of outputs is displayed on this screen.

5.3.4.4 Input-Output Summary Screen

1:11000010000000
0:100100

Summary list of inputs and outputs. Definition of digits is listed
in Table 5.2.

e Every digit symbolizes one input/output. 0 means that the input/output is inactive and 1 means

that input/output is active.

Table 5.2 Definition of Input-Output Screen

INPUTS (1)

Sequence No 1123

4 |56 7|8 ]9 1011|1213 14

Status 0 0 0

o,o0/0}]0|0jO0O 0 0]0]O0]O

Terminal Code | EN | FW | RV

RS|{RC|V1 V2|V3|V4 V5| Ve |I1 | 12| I3

F/7.5.5.02.117 R:0

OUTPUTS (O)
Sequence No 1123|456
Status 0 0 0 0 0 0
Terminal Code |MC| BR | ER | DB | O1 | 02
16 AE-LIFT STO



5.3.5 Encoder Angle and PID Screen

Press ({/) button to display encoder angle and PID screen in main screen.

Q:0.17° 2489
Kp:16.0 Ti:300ms

Summary list of encoder angle, degree, KP and Ti.
Q is the current angle value of encoder and 2489 is
The digital value of current angle.

5.3.6 PID Output and Flux Reference Values Screen

There are 3 different PID modules within the system. The flux output is indicated by D; the torque output
is indicated by Q and the value of the speed output is indicated by S. This screen is toggled by pressing the
(=) button on the main screen. The flux reference values applied to the system can be displayed with (1)

button.

5.3.6.1 PID Output Values and Bus Voltage

D:0.06 Q:0.24
$:0.62 V:542V

5.3.6.2 Flux Reference and Execution Values

FIx:12.5
IdR:12.5

F/7.5.5.02.117 R:0

On this screen, the value indicated by D is the flux PID output;
the value indicated by Q is the torque PID output; The value
indicated by S refers to the speed PID output and the value
indicated by V refers to the bus voltage.

On this screen, the flux reference value is indicated by Flx;
The value specified by IdR indicates the applied flux
reference.
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SECTION 6- LANGUAGE
User can set menu language as Turkish, English, German or French.

SECTION 7-SERVICES

This service is for authorized persons. User can use this menu to clear error logs, reset counter and set to
factory defaults that are listed below.

Code Command

399 [Erase all error messages
356 |Reset Travel Counter

161 |Reset to Factory Defaults
Erase Permanent Error
(Eg: Parameter Loss Error)

834
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SECTION 8-PARAMETER SETTINGS

Il User cannot access parameter menu while the device is driving the motor. Furthermore, the device
cannot drive motor while parameter menu is being modified.

8.1 SPEED PARAMETERS
This section contains parameters for speed adjustments. Parameter list and information are given in Table

Table 8.1 Speed Parameters

CODE PARAMETER NAME SECTION

So1 V1 Speed (Slow speed) 8.1.1 Speed Selection
S02 V2 Speed (Inspection speed) | 8.1.1 Speed Selection
S03 V3 Speed (Intermed. speed) | 8.1.1 Speed Selection
S04 V4 Speed (High speed) 8.1.1 Speed Selection
S05 V5 Speed (Ultra speed) 8.1.1 Speed Selection
S06 V6 Speed (Releveling speed) | 8.1.1 Speed Selection
S07 VR Rescue Speed 8.1.1 Speed Selection
S08 Start Mode 8.1.1 Speed Selection
S09 Start Speed 8.1.1 Speed Selection
S10 Acceleration 8.1.2 Acceleration
S11 Acc Curve 1 8.1.2 Acceleration
S12 Acc Curve 2 8.1.2 Acceleration
S13 Deceleration 8.1.3 Deceleration
S14 Deceleration Curve 1 8.1.3 Deceleration
S15 Deceleration Curve 2 8.1.3 Deceleration
S16 Stop Mode 8.1.4 Stopping
S17 Stop Speed 8.1.4 Stopping
S18 Stop Speed Reference 8.1.4 Stopping
S19 Speed Input 8.1.1 Speed Selection
S20 DB (Door Bridging) Speed | 8.1.1 Speed Selection
S21 Speed Format 8.1.1 Speed Selection
S22 Direction Command Speed | 8.1.1 Speed Selection
S23 Priority Speed 8.1.1 Speed Selection

8.1.1 Speed Selection

The speed of the lift is determined by [S01]-[SO7] parameters. Functions written in speed input
parameters are for guidance only. All speed input parameters can be used as desired speed functions.

8.1.1.1 Speed Selection

8.1.1.1.1 [S19] = 0 (Speed Inputs Acts as Parallel)

If the parameter [S19] is zero then terminal_selection system is active. In this option, when any input
terminal between V1...V6 is activated then its corresponding speed S1..56 will be selected as the travel
speed.
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8.1.1.1.2 [S19] =1 (Speed Inputs Acts as Binary Code)
If the parameter [S19] is 1 then binary speed selection system is active and only S1, S2 and S3 terminals
are used as speed input terminals. In this option the binary number represented by S1, S2 S3 bits specify

the travel speed. The binary speed selection table is shown in Table 8.2.

Table 8.2 Binary Speed Selection System

S3 S2 S1 Selected Speed
0 0 1 V1
0 1 0 \'
0 1 1 V3
1 0 0 V4
1 0 1 V5
1 1 0 V6

8.1.1.1.3) [S19] = 2 (Speed Inputs Acts as Gray Code)
If the parameter [S19] is 2 then Gray Code speed selection system is active and only S1, S2 and S3 terminals
are used as speed input terminals. In this option the binary number represented by S1, S2, S3 bits specify

the travel speed. The Gray Code selection table is shown in Table 8.3.

Table 8.3 Gray Code Selection System

S3 S2 S1 Selected Speed
0 0 1 V1

0 1 1 V2

0 1 0 V3

1 1 0 V4

1 1 1 V5

1 0 1 V6

8.1.1.2 Speed Input Precedence

Precedence of active speed inputs is as follows:

1) Device drives motor at VR speed in rescue operation mode regardless of the speed inputs V1...V6.

2) Device drives motor with the highest active input reference speed when more than one speed terminals
are activated simultaneously. Let us assume that both V1 and V4 inputs are active at the same instant and

the value of the parameter S4 is higher than that of S1. In this case the device will select V4 as the active
travel speed. Please note that this discussion was based on the case where the parameter [S19] = 0.
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8.1.1.3 Speed Qualification

s01 | V1 SPEED (SLOW SPEED) | Min:0.01m/s | Max:5m/s |Default:0.06 m/s

Creeping Speed

S02 | V2 SPEED (INSPECTION SPEED) | Min:0.01m/s | Max:5m/s | Default: 0.3 m/s
Inspection Speed

03 | V3 SPEED (MIDDLE SPEED) | Min:0.01m/s | Max:5m/s | Default:0.5m/s
Travel Speed 1

S04 | V4 SPEED (HIGH SPEED) | Min:0.01m/s | Max:5m/s | Default: 0.9 m/s
Travel speed 2

S05 | V5 SPEED (ULTRA SPEED) | Min:0.01m/s | Max:5m/s | Default: 0.9 m/s
Travel Speed 3

S06 | V6 SPEED (RELEVELING SPEED) | Min:0.01m/s | Max:5m/s | Default:0.03 m/s
Speed of lift Releveling

S07 | VR RESCUE SPEED | Min:0.01m/s | Max:0.20 m/s | Default: 0.05 m/s
Motor speed in rescue operation. System does not accept any speed input V1...V6 in rescue operation
and uses VR speed as the reference speed.

S08 | START MODE \ Min: 0 | Max: 4 Default: 0
Set this parameter to 2 for synchronous motors.

[S08] DEFINITION

0 |Inactive

1 If there is a motion in the direction of departure at the start, it starts moving independent of
the waiting times.

2 |It reacts more quickly to scrolling on departure.

3 It reacts more quickly to scrolling on departure. If it moves in the direction of movement, it
starts to move independently of the waiting times.

4  Front torque is activated.

$23 |  HIGH PRIORITY SPEED INPUT | Min: 0 | Max: 6 | Default: 0

This parameter can be used in case of a speed input that higher priority than other speed inputs is
required. The selected speed input in this parameter is automatically has highest priority. Options
are:

[S23] VALUE
0 Inactive
1 Vi
2 V2
3 V3
4 \Z
5 V5
6 V6
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Speed [s12] __ 514
i
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[SO1] |- T S
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St e oo ettt Time
BUSY 07 E 777772 77 de S i i i A e A S B = 0 =
e |
Pk |
o |
Vil I
e §
BRL 5
MOTOR| . |
[TO1]:[T02]:[TO3]:[T04]:[TO5] [TOB]:[TO7]:[TO8]
Figure 8.1 Speed-Time Diagram
S09 | START SPEED | Min:0m/s | Max:0.1m/s | Default: 0 m/s

If this parameter is zero then the inverter starts its motion from zero speed with the acceleration ACC
defined in parameter [S10].

If this

parameter is greater than zero then the device accelerates in [T04] time interval to [S09] start

speed once start command is received. The inverter waits at start speed [S09] for a time period specified
in parameter [TO5]. After TO5 period passes, the normal start procedure will be applied. Start speed and
its timing is shown in Figure 8.2.

Start speed is used mainly in open loop applications where proper control of the motor at very low
speeds is nearly impossible due to the lack of feedback loop.

Speed

S09 - /

& T4 > | <& TO5 - | Time

Figure 8.2 Start Speed
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519 | SPEED INPUT | Min: 0 | Max: 2 | Default: 0
This parameter determines the speed input reference. Options are:
Speed Inputs [S19] Parameter Value
V6 V5 v4 V3 V2 Vi 0-Terminal 1-Binary 2-Gray
Selection Mode

0 0 0 0 0 1 V1 speed ([SO1]) | V1 speed ([SO1]) | V1 speed ([SO1])
0 0 0 0 1 0 V2 speed ([S02]) | V2 speed ([S02]) | V3 speed ([SO3])
0 0 0 1 0 0 V3 speed ([S03]) | V4 speed ([S04])
0 0 1 0 0 0 V4 speed ([S04]) -
0 1 0 0 0 0 V5 speed ([SO05]) -
1 0 0 0 0 0 V6 speed ([S06]) -
0 0 0 0 1 1 V2 speed ([S02]) | V3 speed ([SO3]) | V2 speed ([S02])
0 0 0 1 0 1 V3 speed ([S03]) | V5 speed ([SO5]) | V6 speed ([S06])
0 0 0 1 1 0 V3 speed ([S03]) | V6 speed ([S06]) | V4 speed ([S04])
0 0 0 1 1 1 V3 speed ([S03]) - V5 speed ([SO5])

If more than one input are ON at the same time in the parallel selection, then the speed input which
corresponds to the highest set value will be active.

520 |

DB (DOOR BRIDGING) SPEED

\ Min: 0 m/s

\ Max: 0.2 m/s ‘ Default: 0 m/s

When the current speed is below the value specified in this parameter [S20] then a DB output is
activated. This output informs the controller that the car speed is below the specified speed. This
function is used in pre-opening door systems to ensure that the actual speed is well below 0.3 m/s.

s21 | SPEED FORMAT | Min: 0 | Max: 2 | Default: 0
Speed unit of the system. All speeds are displayed in units depending on in this parameter value.
Options are:

[S21] VALUE
0 m/s
1 rpm
2 Hz
S22 |  DIRECTION COMMAND SPEED | Min: 0 Max: 6 | Default: 0

[S22] VALUE
0 Inactive
1 Vi
2 V2
3 V3
4 \'Z!
5 V5
6 V6

In case any of the command speeds is deployed together with ENB command, the selected speed input
in this parameter is automatically activated. Options are:

F/7.5.5.02.117 R:0
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8.1.2 Acceleration

8.1.2.1 [S10]-Acceleration

When lift receives higher speed command en
while stopping or while moving with a constant
speed, system increases motion speed gradually
to command speed. As seen on Figure 8.3, speed
— time curve is linear. Gradient of line is
acceleration (ACC) value. [S10] parameter is set
for the acceleration value of the device.

Speed [m/s]
1.0

In Figure 8.3, system receives a 1m/s target
speed command while stopping. [S10] value is
the time to reach the target speed. Lift reaches
0.0 25 Time[s] target speed in 2.5 seconds, so the acceleration
value is:

Figure 8.3 [S10] Acceleration

[S10]= SPEED / TIME = (1,0 m/s) / (2,5 sec) = 0,4 m/s?.

If acceleration [S10] increases, system reaches target speed in a shorter amount of time.

510 | ACCELERATION | Min:0.01m/s> | Max: 3m/s*> | Default: 0.6 m/s

Acceleration value of the system.
Increasing the value makes the lift reach the target speed in a shorter amount of time.

8.1.2.2 S-Curve on Starting

Device accelerates with [S10] acceleration value when it  Speed
receives any speed command higher than current speed. (512]
Passengers in the car feel the change of acceleration in
this case. In order to avoid such situations, S-curves are
employed where a change in acceleration is required.

As seen on Figure 8.4, acceleration starts from zero and
increases slowly up to the desired acceleration [S10]
value.

. . .. [S11]
In S-curve region the acceleration is increased gradually,

Time
not suddenly. At the end of the S-curve region the device Acceleration
reaches [S10] acceleration value. Lower values of [S11] acc¢
and [S12] mean soft transition, and such lower values
increase total motion time. (s11] [s10] [512]
Time

Figure 8.4 Acceleration S-Curve

S11 | SCURVE IN ACCELERATION START | Min:0.01 m/s®> | Max: 3m/s® | Default: 0.4 m/s?

The increase in acceleration in the S-Curve at the beginning of acceleration.

A lower value in this parameter results in a softer start of travel but increases the travel time.

A higher value in this parameter results in a faster start of travel and does not increase the travel time
significantly.
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S12 ‘ S CURVE IN ACCELERATION END ‘ Min: 0.01 m/s?

Max: 3 m/s? \ Default: 0.5 m/s3

The decrease in acceleration in the S-Curve at the end of acceleration.
A lower value in this parameter results in a softer transition at the end of the acceleration path but

increases the travel time.

A higher value in this parameter results in a faster transition at the end of the acceleration path and does

not increase the travel time significantly.

8.1.3 Deceleration

8.1.3.1 [S13]-Deceleration

When the inverter receives a lower speed command during Speed [m/s]

motion, the inverter decreases its speed gradually down to the
command speed. As seen on Figure 8.5, speed — time curve is
linear. Gradient of line is deceleration (DEC) value. [S13]
parameter is the deceleration value of the inverter.

In Figure 8.5, system receives stop command in the 6" second
while it is moving in constant speed (0.9 m/s). [S13] value is the
slope of the curve which represents the deceleration. Lift
reaches its target speed in the 8" second, therefore the
deceleration value can be calculated as follows:

[S13]= SPEED DIFFERENCE / TIME DIFFERENCE =
(0,9-0,0)m/s / (8,0-6,0)sec
0,9m/s [ 2,0sec =0,45 m/s.

0.9

If [S13] increases, the lift reaches its target speed in a shorter time.

[s]

6.0 8.0 Time

Figure 8.5 Deceleration

513 | DECELERATION | Min: 0.01 m/s?

Max: 3 m/s? ‘ Default: 0.8 m/s?

Deceleration value of the system. If value increases then inverter reaches te its target speed in a shorter

time.

8.1.3.2 S-Curve on Stopping

Speed
Device slows down with [S13] deceleration value when it pee

receives any speed command lower than its current
speed. Passengers in the car feel the change of
deceleration during this period. In order to avoid such
situations, S-curves are employed where a change in
deceleration is required.

As seen on Figure 8.6, deceleration starts from zero and
increases gradually to the desired deceleration [S13]
value.

In S-curve region the deceleration is increased gradually
not suddenly. At the end of the S-curve region the device
reaches [S13] acceleration value. Lower values of [S14]
and [S15] mean soft transition, and such lower values
increase total motion time. DEC

[s14]

[515]

Time

[s14] [515]
[513]

Deceleration
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Figure 8.6 Deceleration S-Curve
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514 | DECELERATION CURVE 1 | Min:0.01m/s® | Max:3m/s® | Default: 0.7 m/s

The increase in deceleration in the S-Curve at the beginning of deceleration.

A lower value in this parameter results in a softer start to slowing down but increases the travel time.

A higher value in this parameter results in a faster start to slowing down and does not increase the travel
time significantly.

s15 | DECELERATION CURVE 2 | Min:0.01m/s> | Max:3m/s® |Default: 0.5 m/s?

The decrease in deceleration in the S-Curve at the end of deceleration.

A lower value in this parameter results in a softer transition at the end of the deceleration path but
increases the travel time.

A higher value in this parameter results in a faster transition at the end of the deceleration path and does
not increase the travel time significantly.

8.1.4 Stopping

The inverter shuts down its output when the travel speed is lower than [S17] stop speed as shown in
Figure 8.7. However reference speed has to be selected from [S18] parameter. Real speed represents
the speed value read instantaneously by the encoder speed, and set point represents the speed value
which the inverter outputs. Real speed may differ from set point value speed.

Real Speed Drive Speed
[518]=1 [518]=2

[S17] [S17]

Figure 8.7 Stopping

516 | STOP MODE Min: 0 | Max: 4 | Default: 1

It is recommended to set 1 for asynchronous motors and 4 for synchronous motors.
Options are:

[S16] |DEFINITION
0 |Stop mode for synchronous motor.
1 |Stop mode for asynchronous motor.
2 [Faster stop mode for synchronous motor.
3  |Faster stop mode for asynchronous motor.
4  |Decreasing Torque
S17 | STOP SPEED | Min:0.001 m/s | Max:0.1m/s |Default: 0.002 m/s

Inverter accepts stop command when the speed is below the value set in this parameter. Make sure that
stop reference speed parameter [S18] is set properly.

518 | STOP SPEED REFERENCE ] Min: 1 \ Max: 2 | Default: 1

Reference speed of the stop speed [S17]. Options are:

[S18] VALUE |DEFINITION

Reference speed read by the encoder, namely read motor speed. Preferred in
closed loop applications.

2 DRIVE SPEED Reference speed is the set point value of inverter. It may differ from real speed.

1 REAL SPEED
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8.2 TIMINGS

The parameters in this section define all timings in the inverter. Adequate adjustment of timers is very
important for a comfortable travel and proper device operation. All information regarding parameters is
listed in Table 8.4.

Table 8.4 Timing Parameters

CODE PARAMETER SECTION
TO1 |CONTACTOR WAIT PERIOD 8.2.1 Timings on Start-up
TO2 |BRAKE WAIT PERIOD 8.2.1 Timings on Start-up
TO3 |HOLD PERIOD on STARTUP 8.2.1 Timings on Start-up
TO4 |START SPEED RAMP PERIOD 8.2.1 Timings on Start-up
TO5 |START SPEED PERIOD 8.2.1 Timings on Start-up
TO6 |DC BRAKE PERIOD 8.2.2 Timings on Stopping
TO7 |BRAKE RELEASE PERIOD 8.2.2 Timings on Stopping
TO8 |CONTACTOR RELEASE PERIOD 8.2.2 Timings on Stopping

8.2.1 Timings on Startup

MC (LINE) ! CONTACTOR ACTIVATED
DRIVER OUTPUT | DEVICE OUTPUT ACTIVATED
BR (BRAKE) : |

TO1 - CONTACTOR WAIT PERIOD

TO02 - BRAKE WAIT PERIOD

TO3 - HOLD TIME on STARTUP

TO04 - START SPEED RAMP

TO5 - START SPEED WAIT PERIOD

Figure 8.8 Timings on Startup

Adjustable timing parameters at start-up are listed in Table 8.8 and triggering points are indicated with
“>" sign. When the device receives a motion command, it activates the main contactors over MC output.
System waits at start for [TO1] period to settle down contactor contacts mechanically. It will then initiate
zero speed process to hold motor stationary. After [TO2] period, driver activates BR contactor and waits
for [TO3] period to start motion. If Start Speed [S09] is defined (not 0), then the inverter increases the
speed up to [S09] in [TO4] period and waits at [S09] speed for [TO5] period. At the end of [TO5] period,
system accelerates to the command speed.

T01 | CONTACTOR WAIT PERIOD | Min:0.1s | Max:5s | Default:0.2s
When the driver receives a motion command the inverter activates main contactor over MC output first.
Inverter waits for [T01] period for the contacts of the contactors to settle down. At the end of [T01]
period, driver starts the zero speed process to hold motor stationary.

T02 | BRAKE WAIT PERIOD | Min:0.1s | Max:5s | Default:0.2s
Brake wait period is triggered at the end of [TO1] period. Driver activates brake coils at the end of [T02]
period.
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T03 HOLD TIME on STARTUP | Min:0.1s | Max:5s | Default:0.3s
The inverter may not start to rotate the motor immediately when mechanical brakes are released. At
this instant any slip may arise due to the weight difference of car and counterweight. To overcome this
slip on start-up, the inverter holds motor along the zero speed period, from the end of [TO1] period to
end of [TO3] period. Acceleration starts after this period.

T04 | START SPEED RAMP | Min:0.1s | Max:5s | Default:0.4s
When a motion command is received the inverter increases the speed up to the start speed [S09] in a
time period defined in this parameter.

[TO4] parameter has no effect if [S09] parameter is set to 0.

T05 | START SPEED WAIT PERIOD | Min:0.1s | Max:5s | Default:0.3s

This parameter defines the period of waiting in reference speed at [S09]. At the end of this period, the
inverter starts to accelerate up to its command speed.

[TO5] parameter has no effect if [S09] parameter is set to O.

8.2.2 Timings on Stopping

MC (LINE)

CONTACTOR ACTIVATED |
DRIVER OUTPUT '

DEVICE OUTPUT ACTIVATED f
| N A A S
BR (BRAKE) MECHANICAL BRAKE COIL ACTIVATED [4 |
' |

T06 -DC BRAKE PERIOD

TO7 - BRAKE RELEASE DELAY

TO8 - CONTACTOR RELEASE DELAY

SPEED > STOP SPEED [S17]

Figure 8.9 Timings on Stopping

Stopping phase starts when the motor speed is below [S17] parameter. Motor hold command is triggered
at that point. At the end of [T06] period the inverter switches off brake contactor over BR output and
[TO7] starts to count down. At the end of [T08] period the inverter switches off the main contactors over
MC output.

T06 | DC BRAKE PERIOD | Min:0.1s | Max:5s | Default:0.2s
The inverter has to hold motor shaft stationary until the brake contactor is switched off. At the end of
[TO6] period, [TO7] timer is triggered. The inverter applies a DC current to the motor windings during this
period to hold the motor shaft stationary in order to prevent any slips.

107 | BRAKE RELEASE DELAY | Min:0.1s | Max:5s | Default:0.3s
Stopping phase triggers [T06] period and at the end of this period the inverter switches off brake
contactor over BR output.

TO8 |  CONTACTORRELEASEDELAY | Min:0.1s | Max:5s | Default:0.2s
End of [TO7] triggers [T08] period and at the end of this period the inverter switches off main contactors
over MC output and motion process ends.
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8.3 CONTROL PARAMETERS

Control parameters are mainly the parameters which are used to control the behaviour of the motor.

Table 8.5 Control Parameters

CODE PARAMETER SECTION
co1 Drive Type 8.3.1 General Control Parameters
Cc02 Encoder Filter 8.3.1 General Control Parameters
co3 Zero Speed Kp 8.3.2 PID Control
co4 Zero Speed Kd 8.3.2 PID Control
Ccos Start Speed Kp 8.3.2 PID Control
co6 Start Speed Ti 8.3.2 PID Control
co7 Low Speed Kp 8.3.2 PID Control
cos Low Speed Ti 8.3.2 PID Control
co9 High Speed Kp 8.3.2 PID Control
C10 High Speed Ti 8.3.2 PID Control
C11 Low Speed (PID) 8.3.2 PID Control
C12 High Speed (PID) 8.3.2 PID Control
C13 Carrier Frequency 8.3.1 General Control Parameters
Cl14 DC Brake Level 8.3.3 Open Loop Control
Ci15 Tuning Current (%) 8.3.1 General Control Parameters
Ci6 V/f Boost Frequency 8.3.3 Open Loop Control
Cc17 V/f Boost Voltage 8.3.3 Open Loop Control
C18 Rescue Direction 8.3.3 Rescue Operation Control
C19 Rescue Voltage 8.3.3 Rescue Operation Control
Cc20 Field Weakening 8.3.1 General Control Parameters
c21 Current Kp 8.3.2 PID Control
C22 CurrentTi 8.3.2 PID Control
Cc23 Torque Kp 8.3.2 PID Control
C24 Torque Ti 8.3.2 PID Control

8.3.1 General Control Parameters

co1 |

DRIVE TYPE

Min: 1 Max: 2 ‘

Default: 1

Motor drive type parameter.

[co1]

VALUE

DEFINITION

CLOSED LOOP

Encoder is used for feedback of motor rotation speed and direction. Floor level
sensitivity and travel comfort are at high level. Check Section 4.7 for encoder
connection. [CO1] automatically set to 1 if [M01] is SYNCHRONOUS.

OPEN LOOP

No feedback comes from encoder. Floor level sensitivity may be unstable.
Allowed only for asynchronous motors.
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co2 | ENCODER FILTER | Min: 1 | Max: 5 | Default: 3

This parameter defines the time period of reading encoder data. Making this period shorter results in a
faster response to any speed deviation. However a faster response may create some vibrations in speed.
Set this parameter lower than 3 if ppr value of encoder is less than 500.
[co2] VALUE
1 1ms
2ms
4 ms
8 ms
16 ms

unbhwWN

C13 | CARRIER FREQUENCY | Min: 1 | Max: 6 | Default: 2

Carrier frequency defines the time period during which the basic calculations of speed are carried out. A
higher carrier frequency increases the performance of the inverter. However some machines may
become noisy in high carrier frequencies. Preferred value is 8 Khz.

[C13] VALUE

1 6 kHz
8 kHz
10 kHz
12 kHz
14 kHz
16 kHz

b wWN

Source of motor noise is carrier frequency. User can adjust the motor noise by [C13] parameter. Noise will
be higher if value is low; lower if value is high.

20 | FIELD WEAKENING | Min: 0 | Max: 2 | Default: 2

If motor is driven above its nominal speed, magnetizing current has to be decreased. This process is called
Field Weakening.

[C20] parameter determines whether field weakening is active or inactive. Method 1 and Method 2 vary
on process frequencies and weakening power.

[c20] DEFINITION
DISABLED No field weakening. Magnetizing current will not decrease.
(Motor may not reach set speed)
ENABLE 1 Field weakening is activated. (Method 1)
ENABLE 2 Field weakening is activated. (Method 2)
C15 | TUNING CURRENT (%) | Min: 1 | Max:100 | Default: 10

The percentage of the motor current that will be applied to the synchronous motor in tuning process.
If motor tuning is not completed, increase this parameter.
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8.3.2 PID Control

AE-LIFT STO is a vector controlled lift motor driver. It calculates required data carrier frequency times and
assigns voltage and frequency of motor signals. Device receives motor speed via encoder of motor. If the
reference speed differs from the motor speed, device makes calculations to reset this difference. PID
control contains the definitions of the adjustment procedure.

Reference Speed

OUTPUT
SIGNAL

(>
e(t)

u(t) P Ke(t)

h

I &femar)e

de
D K. df) I<

Figure 8.10 PID Control

PID is a control loop with feedback and is used in most ef industrial processes. It is a pre-defined procedure
of output refinement process. Figure 8.10 is a typical PID motor speed control system. e(t) is the difference
between motor speed and reference speed called error signal. e(t) signal is processed from 3 different
parallel channels. These are Proportional (P), Integral (I) and Derivative (D) processes. All channels
calculate correction signals with defined parameters and send refinement signal to B point. Sum of
refinement signals creates output signal u(t). Main functions of processes are described in the table
below.

TERM | PROCESS | COEF DEFINITION

P Proportional | Kp |Main correction process of the control loop.

| Integral Ki  |Sum of past errors’ correction process. Improves the accuracy level.

Correction process of transition errors. Improves the dynamic correction

D Derivati
erivative Kd ability.
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8.3.2.1 Zero Speed PD Control

Zero speed process is used to overcome slips when mechanical brakes open at start-up. PD coefficients
are used in zero speed control. [C03] and [C04] parameters are coefficients of PD control on zero speed

control.

o3 | ZERO SPEED Kp \ Min: 1 | Max:200 | Default: 16
Kp coefficient in Zero speed control.

coa ‘ ZERO SPEED Kd Min: 1 Max: 200 Default: 20

Kd coefficient in zero speed control.

8.3.2.2 Start Speed PI Control

Device only performs PI (Proportional and Integral) process on motion. Kp and Ti coefficients may differ
in high and low speeds. Therefore system has different Kp and Ti parameters for start speed, low speed

and high speed.

o5 | START SPEED Kp | Min:01 | Max:100 | Default: 16
Kp coefficient on PID process when reference speed is lower than Start Speed [S09] parameter.

o6 | START SPEED Ti | Min:0ms | Max:9999 ms | Default: 300 ms
Ti (1/Ki) coefficient on PID process when reference speed is lower than Start Speed [S09] parameter.

8.3.2.3 Motion PI Control

When reference speed is higher than start speed, then Kp and Ti parameters are selected from [C07]-
[C12] parameters according to reference speed. [C07] and [CO8] are used where the reference speed is
lower than [C11] Pl Low Speed; [C09] and [C10] is used where the reference speed is higher than [C12] PI
High Speed. Kp and Ti parameters change linearly between C11 and C12 reference speeds.

Kp 4 LY

co7

co9

c1 ci2 c11 c12

Speed Speed
Figure 8.11 Pl Values vs Speed
co7 | LOW SPEED Kp | Min:0.1 | Max:100 Default: 8
Kp coefficient when the system speed is lower than [C11] parameter.
o8 | LOW SPEED Ti | Min:0ms | Max:9999 ms | Default: 300 ms
Ti coefficient when the system speed is lower than [C11] parameter.
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o9 | HIGH SPEED Kp | Min:0.1 | Max:100 | Default: 4
Kp coefficient when the system speed is higher than [C12] parameter.

C10 | HIGH SPPED Ti | Min:Oms | Max:9999 ms | Default: 300 ms
Ti coefficient when the system speed is higher than [C12] parameter.

ci1 | LOW SPEED (PID) | Min:Om/s | Max:5m/s |Default: 0.12m/s
When system speed is between the values in [C11] and [C12] parameters, Kp and Ti coefficients are
selected according to system speed shown in Figure 8.11. When system speed is below [C11], system
uses [CO7] and [CO08] coefficient parameters.

c12 | HIGH SPEED (PID) | Min:0m/s Max: 5m/s | Default: 0.6 m/s
When system speed is between [C11] and [C12] parameter values, Kp and Ti coefficients are selected
according to system speed shown in Figure 8.11. When system speed is above [C12], system uses [C09]
and [C10] coefficient parameters.

c21 | CURRENT Kp Min: 0.1 Max: 10 Default: 1
Kp coefficient of the system current control component.

c22 | CURRENT Ti Min:0ms | Max:9999ms | Default: 4 ms
Ti coefficient of the system current control component.

c23 | TORQUE Kp | Min:01 | Max:10ms | Default:1
Kp coefficient of the system torque control component.

c24 | TORQUE Ti | Min:0ms | Max:9999 ms | Default: 4 ms

Ti coefficient of the system torque control component.
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8.3.3 Open Loop Control

[MOG]
) I [C17]
|
| [C14]
|
| - >
f1 f [S08] (MO4]  f
Figure 8.12 Open Loop Linear V/f Curve Figure 8.13 Open Loop Real V/f Curve

AE-LIFT STO is designed for lift operation with space vector control algorithm. Vector control requires a
feedback from motion. This system is a more effective method for lift operations. However due to
mechanical obstacles, encoder cannot be mounted onto motor. Feedback of motor cannot be received in
this system called open loop control.

Due to feedback loss, stopping sensitivity can change according to the load on system. Use this system
below 1m/s and for low load capacity lift operations.

Open loop control uses voltage/frequency (V/f) curve. As seen on Figure 8.12, all frequencies have
different voltage values. Increase on frequency increases drive voltage. However on low frequencies,
system cannot drive a motor because of the low voltage values. Adjust low frequency settings with [C16]
and [C17] parameters shown in Figure 8.13.

Cl4 | DCBRAKE LEVEL (Percentage) | Min: 0 | Max:100 | Default: 10
[C14] parameter defines the DC brake level at startup and stopping. In DC braking the motor is held stable
until the inverter starts to rotate the motor at starting and until the mechanical brake is released at
stopping. The value of this parameter is used to define the strength applied to electrical braking power.
DC brake is a DC load on motor coils and may warm up motor. On the other hand If the value is lower
than required, then the motor may move out of control.

C16 | V/f BOOST FREQUENCY | Min:0.01m/s | Max:0.5m/s |Default: 0.08 m/s
In V/f mode, system cannot start up with linear curve due to the static load. Instead the inverter drives
motor with a constant voltage below a frequency point.

[C16] parameter is the start point of V/f curve.

C17 | V/f BOOST VOLTAGE | Min:0.01 | Max: 1 | Default: 0.12
Minimum voltage level when the system speed is below [C16]-V/f Low Speed during acceleration and
deceleration.

[C17] parameter affects stopping and startup power directly. If the value is more than nominal, motor
may vibrate; otherwise device cannot drive smoothly at low speeds.

F/7.5.5.02.117 R:0 34 AE-LIFT STO



8.3.4 Lift Rescue Operation Control

AE-LIFT STO Motor Driver has the ability of rescue operation with battery or UPS in case of a power failure.
Main connection diagrams are shown in Figure 8.15 and 8.16.

When there is no line voltage the control panel detects it and stops the motion immediately. Then the
inverter is powered by an UPS or a group of batteries. In rescue mode the inverter automatically selects
its reference speed as [SO7]=Rescue Speed/VR.

AE-LIFT STO Motor Driver requires the following to enter the rescue mode
1- Control circuit supply (L-N terminals) must be between 100-240 V AC.
2- RSC input must be activated.

3- Device rescue mode power supply is assigned by [C19] parameter.

4- [C18] parameter is advised to be set to EASY DIRECTION ([C18] = 1). This way rescue operation is
established with minimum power. t1 : 5 sec (min) is recommended.

12 : 2 sec (min) is recommended.

SOZ(VR) -+ q-rrvvveeenee 0 TR / \

Time
Line( MC)

Rescue { KUPS )

RSC

ENB

FW-RW

VXX ( VO0...V6 )

t1 t2

Figure 8.14 Timings on Rescue Mode
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Figure 8.15 Battery Powered Rescue Circuit Diagram
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18 | RESCUE DIRECTION \ Min: 0 | Max: 1 | Default: 1

This parameter defines the selection of motion direction when the device is in rescue mode.

[C18]

SELECTION

DEFINITION

0

COMMAND
DIRECTION

Control panel selects rescue motion direction.

Rescue operation power supply must be at least 110V and the power is at least
half of that of the motor.

EASY
DIRECTION

Device selects rescue motion direction.

Device tests both directions and calculates motor currents and determines
rescue direction.

Rescue operation power supply information is given in Table 3.1.
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C19 RESCUE VOLTAGE ‘ Min: 0

Max: 4

Default: 0

Rescue operation power supply voltage information. Values are:

[C19] VOLTAGE
0 220V AC
380V AC
110V AC
60V DC
48V DC

AIWINER
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8.4 MOTOR PARAMETERS

This section has parameters on motor and encoder specifications. Some of the parameters have to be set
by the user before tuning process and some of the parameters are set automatically by the tuning process.

Table 8.6 Motor Parameters

CODE PARAMETER SOURCE
Mo01 Motor Type Set from motor label value
MO02 Motor Speed Set from motor label value
MO03 Motor RPM Value Set from motor label value
M04 Motor Frequency Set from motor label value
MO05 Motor Current Set from motor label value
MO06 Motor Voltage Set from motor label value
MO07 Motor Cos Value Set from motor label value
M08 Motor Poles Set from motor label value
M09 | Motor Noload Current Set by user
M10 | Encoder Pulse Count Set from encoder label value
M11 Motor Rs Automatically set by tuning process
M12 Motor Ls Automatically set by tuning process
M13 Motor Rr Automatically set by tuning process
M14 Motor Lm Automatically set by tuning process
M15 Motor Tr Automatically set by tuning process
M16 Command Direction Change if required
M17 Encoder Direction Change if required
M18 Encoder Type Set by user
M19 Encoder Offset Automatically set by tuning process
M20 STO Mode Set by user
Mo1 MOTOR TYPE | Min: 1 | Max: 2 Default: 1
This parameter assigns the motor type.
[MO01] SELECTION
1 ASYNCHRONOUS
MOTOR
2 SYNCHRONOUS MOTOR
MO2 | MOTOR SPEED | Min:0.1m/s | Max:5m/s | Default: 1 m/s

Nominal speed of motor. Get this information from motor label or contact with motor supplier.

M03 | MOTOR RPM VALUE | Min:10 | Max:3000 | Default: 1500
Rpm value of motor. Get this information from motor label or contact with motor supplier.

Mo4 | MOTOR FREQUENCY | Min:5Hz | Max:250Hz | Default: 50 Hz
Nominal frequency of motor. Get this information from motor label or contact with motor supplier.

MO5 | MOTOR CURRENT | Min:1A | Max:13A | Default: 11A
Nominal current of motor. Get this information from motor label or contact with motor supplier.

MO6 | MOTOR VOLTAGE | Min:100V | Max:500V | Default: 380 V
Nominal voltage of motor. Get this information from motor label or contact with motor supplier.
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MO7 | MOTOR COS VALUE | Min:01 | Max:1.0 | Default:0.85
Cos value of motor. Get this information from motor label or contact with motor supplier.

M08 | MOTOR POLES | Min: 2 | Max:99 |  Default: 4
Number of poles of motor. Get this information from motor label. If not, the formula of the pole calculation
is as below.

Number of Poles = 120 x f
d
Here f: frequency [Hz], d: Rpm value [rpm]

Example: Determine the number of poles where frequency (f) is 50Hz and rpm value (d) is 1500

Number of Poles =120 x50 =4
1500

M09 MOTOR NOLOAD CURRENT (%) | Min: 50 | Max: 100 Default: 65
Ratio of motor noload current and motor nominal current. If the value is high, motor might use more
current, otherwise if the value is low then motor startup might be noisy or it cannot startup.

M10 | ENCODER PULSE | Min:100 | Max:5000 | Default: 1024
Pulse value of encoder. Get this information from encoder label or contact encoder supplier.

M11 | MOTOR Rs | Min:0.10hm | Max: 10 0hm | Default: 0.7 Ohm
Resistor value of stator. Automatically set by tuning process.

M12 | MOTOR Ls | Min:10mH | Max: 3000 mH | Default: 100 mH
Inductance value of stator. Automatically set by tuning process.

M13 | MOTOR Rr | Min:0.10hm | Max: 10 Ohm | Default: 0.9 Ohm
Resistor value of rotor. Automatically set by tuning process.
M14 | MOTOR Lm | Min:10mH | Max: 3000 mH | Default: 110 mH

Mutual inductance value of motor. Automatically set by tuning process.

M15 | MOTOR Tr | Min:50ms | Max:3000ms | Default: 85 ms
Rotor time constant of motor. Automatically set by tuning process.

M16 | COMMAND DIRECTION | Min: 1 | Max: 2 | Default: 1
This parameter changes the direction of FWD and REVS commands.

[M16] COMMAND DIRECTION
1 FWD->UP
2 FWD->DOWN

F/7.5.5.02.117 R:0 40 AE-LIFT STO



mM17 ENCODER DIRECTION ‘ Min: 1 Max: 2 Default: 1

This parameter changes the precedence of encoder channels. Change this parameter only if there is a
fault in zero speed section of motion.

[M17] DIRECTION
1 CLOCKWISE
2 COUNTERCLOCKWISE
M18 | ENCODER TYPE | Min: 0 | Max: 7 | Default: 0

This parameter defines the encoder type used in the inverter. An asynchronous motor uses
INCREMENTAL encoder where an asynchronous motor needs an absolute encoder listed between 1..7.

[M18] ENCODER TYPE
0 INCREMENTAL
ENDAT
SINCOS
SSI (Gray)
BISS (Gray)
ENDAT-SPI
BISS-BIN (Binary)
SSI-BIN (Binary)

NV A WN R

M19 | ENCODER OFFSET | Min: 0 | Max:19999 |  Default: 0

Encoder offset in synchronous motor. Automatically set by tuning process.

M20 | STO MODE | Min: 0 | Max:1 | Default: 0

This parameter activates safe-torque off tests. If motor is connected to the driver without contactor,
activate STO Mode from this parameter.

[M20] STATUS
0 STO MODE OFF
1 STO MODE ON

F/7.5.5.02.117 R:0 41 AE-LIFT STO



8.5 PROGRAMMABLE INPUTS

AE-LIFT STO has 3 extra programmable inputs (11,12,13). Input functions are listed in Table 8.5.

Table 8.5 Definitions of Programmable Inputs

INPUT CODE FUNCTION DEFINITION
00 . No function
IMC CONTROL: Feedback check of enable contactors. Device does not
01 MCF drive motor until this input is activated. If input is not activated during
[TO1] period, then system reports “Error 16-Contact Error”.
BRAKE CONTROL: Feedback check of mechanical brake control contacts.
Device does not drive motor until this input is activated. If input is not
02 BRF . . . u
activated during [T02] period, then system reports “Error 17-Brake
Error”. Connection diagram of contacts are drawn in Figure 8.17.
INSPECTION: Lift inspection mode input. When this input is active, the lift
03 INS
cannot exceed 0,63 m/s.
EMERGENCY OPERATION: Lift emergency operation mode input. The lift
04 EMO . .
speed cannot exceed 0,30 m/s in emergency operation.

BR1 BR2

CoM IX(BRF)
o C _4 NC C _g NC o

Figure 8.17 Brake Feedback

8.6 PROGRAMMABLE OUTPUTS

AE-LIFT STO has 2 extra programmable outputs (O1 and 02). Information regarding contacts are listed in
Table 4.3 and functions are listed in Table 8.6.

Table 8.8 Programmable Output Codes and Definitions

OUTPUT

CODE FUNCTION DEFINITION
00 - No function
01 STP No motion in system
02 MTN Motion in system
03 NLA Output current is above noload current of motor
04 NLB Output current is below noload current of motor
05 DBS Output of preopening door function. Activates signal when the driver

speed is lower than the parameter [S20] in stopping phase.

8.7 PASSWORD CHANGE PROCESS

AE-LIFT STO has menu password protection feature. Factory default password is 00000, which means
inactive. Password is activated by a 5-digit value between 00001 and 65000. System warns you with
“PASSWORD CHANGED” phrase after password change process is complete.
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8.8 MOTOR TUNING PROCESS

Il ENB input must be active during motor tuning operation.
11 Synchronous motor rotational tuning operation must be done when motor is not loaded.

Motor tuning is the process of motor parameter definition. No rotation of motor is required in
asynchronous and synchronous stationary tuning process. In synchronous rotational tuning process,
motor turns only a few degrees.

When entering Tuning Menu, “PRESS UP ARROW for TUNING PROCESS” message is displayed on the
screen. When up arrow (") is pressed when shown on the screen for asynchronous motor, system starts
tuning process. Otherwise in synchronous motor, system asks for “Rotational Tuning” or “Stationary
Tuning”. For Rotational Tuning, press left arrow (&); for Stationary Tuning, press right arrow (=). Tuning
process will start and after a while, system will complete the process if no fault occurs. After this process,
stop activated the motor contactors manually, if they are controlled by control panel.

There are 2 options in synchronous motor tuning process.
8.8.1 Synchronous Motor Stationary Tuning

Synchronous motors stationary tuning operation can be done even if motor is loaded or not. Tuning
process is noisy due to electrical impulses. If motor unidentified message is displayed on screen, check
error code from the main screen. If the system displays ENB error, ENB input connections must be
checked. If the system displays an encoder error, the encoder connections must be checked. If the error
cannot be resolved, the ground connection must be checked.

8.8.2 Synchronous Motor Rotational Tuning

Synchronous motors rotational tuning operation should be done before mounting motor ropes. If motor
ropes are mounted, motor tuning should be done by balancing counter weight and cabin. Rotational
tuning has high accuracy than stationary tuning process! If motor unidentified message is displayed on
screen, check error code from the main screen. If the system displays ENB error, ENB input connections
must be checked. If the system displays an encoder error, the encoder connections must be checked. If
the error cannot be resolved, the ground connection must be checked. If the system displays ‘tuning is
not successful’ message continuously, [C15]-Tuning Current parameter must be increased by 10 (Max. up
to 100).

Set these parameters before tuning process:

[MO1]-Motor Type
[MO02]-Motor Speed
[MO3]-Motor RPM
[MO04]-Motor Frequency
[MO5]-Motor Current
[MO6]-Motor Voltage
[MO7]-Motor Cos Value
[MO8]-Motor Poles
[M10]-Encoder Pulse
[M18]-Encoder Type
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SECTION 9-ERROR LOGS

AE-LIFT STO system has several error codes. System terminates the outputs and displays an error message
when any error occurs. Error log is saved automatically and can be listed from ERROR LOG menu.

AE-LIFT STO system saves up to 100 errors with details. The most recent error is displayed in the first line
of error log menu. Error message flashes on main screen and there is a buzzer warning until returning to

normal mode.

9.1 ERROR LOG ANALYSIS

9.1.1 Main Menu Screen

[D2] ERROR
LOGS

9.1.2 Error Log Screen

01)03
OVERCURRENT

9.1.3 Error Detail Screen 1

OVERCURRENT
T:1.00 B:4

9.1.4 Error Detail Screen 2

$:0.12 1:32.4
E:0.12 V:540

Error Log screen on main menu.

Error list. (01)- Log sequence number.
(03)- Error code number.
"OVERCURRENT" Error Code.

(T) Indicates the target speed and (B) indicates the motion
mode. Display Error Screen 2 by ({,) button.

(S) Indicates the reference speed, (I) indicates the output
current, E indicates the encoder speed and (V) indicates bus
voltage.

Error codes and definitions are listed in Table 9.1.
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Table 9.1 Error Codes and Definitions

NO | ERROR MESSAGE DEFINITIONS COMMENTS
a) Make sure that braking resistor is connected
DC Bus voltage is above | between P+ and DB terminals.
01 |HIGH BUS VOLTAGE the specified high limit b) Make sure that braking resistor is selected
according to device model.
DC Bus voltage is below | a) Check Line inputs (L1,L2,L3)
02 | LOW BUS VOLTAGE the specified low limit b) Check the voltage level of line phases.
a) Make sure that motor label values are set properly.
b) Make sure that mechanical brake is working
properly.
03 | OVERLOADED Driver overcurrent error c) Chgck [S10] parameter and adjust if acceleration is
too high.
d) Check counterweight of lift.
e) Make sure that the device model is selected
according to motor current properly.
CURRENT READ Driver output current .
04 ERROR information error Contact supplier.
a) Make sure that motor label values are set properly.
b) Make sure that mechanical brake is working
properly.
05 | OVERCURRENT Driver instant overcurrent | c) Ch(?ck [S10] parameter and adjust if acceleration is
error too high.
d) Check counterweight of lift.
e) Make sure that the device model is properly
selected according to motor current.
No/faulty signal received a) Make sure that encoder terminals are connected
06 |ENCODER ERROR to driver properly.
from encoder .
b) Check encoder coupling.
07 MOTOR DIRECTION c'\)/lp(:c:s:ifelri(;tézr;cgsder Phase sequence (U, V, W) may reverse. Replace U and
ERROR L V phases or Encoder Direction [M17].
direction
08 COMMUNICATION Error on communication | Check communication cables.
ERROR
09 | PHASE ERROR Interruption on device | 4 ine filter inputs (L1, L2, L3).
power input phases
a) Make sure that device ventilation fans are
10 OVER Device temperature is operating properly.
TEMPERATURE higher than specified limit | b) Check minimum installation space distance.
c) Check control panel and machine room ventilation.
Tuning process is not a) Check motor label value and cable connections.
11 | TUNING ERROR b) Make sure that motor contactors (K1-K2) are active
completed properly . .
during tuning process.
12 | OVERSPEED ERROR E;::(ii;‘/?i?dr;egr;ena;:r a) Make sure that motor label values: are set properly.
speed. b) Make sure that [M10] parameter is set properly.
Motor cannot reach to a) Make sure that motor label values are set properly.
13 |LOW SPEED ERROR b) Make sure that [M10] parameter is set properly.

reference speed.
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NO |ERROR MESSAGE |DEFINITIONS COMMENTS
MOTOR OVERSPEED Encoder speed is greater a) Make sure that motor label values are set properly.
14 than 115% of motor .
ERROR . b) Make sure that [M10] parameter is set properly.
nominal speed.
15 |SUPPLY ERROR Fault in 3 Phase line Check 3 Phase line inputs.
inputs.
a) Check auxiliary contact connections of motor
MCF input is not activated | contactors (K1-K2).
1 NTACTOR ERROR
6 Co cro 0 during [TO1] period. b) Check connection of programmable input which is
defined as MCF.
a) Make sure that brake contactor is (KF) working
properly.
b) Make sure that mechanical brake is working
BRF input is not activated | properly.
17 | BRAKE ERROR
0 during [T02] period. c) Check connection and functionality of mechanical
brake switches.
d) Check connection of programmable input which is
defined as BRF.
PARAMETER LOSS D.eV|ce parameters are a) Enter code 834 in “SERVICES” menu to delete the
18 different from the saved |permanent error.
(Permanent Error)
ones. b) Check all parameters.
Cannot communicate with a) Make sure that the i-ENC board is correctly
19 i-ENC BOARD encoder (-ENC) board in mounted on the IMB board.
ERROR b) Check that the RUN LED on the i-ENC board blinks
synchronous motors .
periodically.
20 | IPM ERROR IPM sends error signal a) Check encpder con.nectlon and direction [M17].
b) Contact with supplier.
21 DIRECTION rDeI(r:ECtrI](i)zr:a;OaTQZns(is;T:e Check connection of direction commands
COMMAND ERROR | '5¢98 '
time
MOTOR System cannot read
22 | CONNECTION czrrent from motor Check motor connections.
ERROR
ENB COMMAND ENB command was . .
23 ERROR interrupted or activated Check ENB input connections.
24 | ZERO SPEED ERROR Error d'urmg zero speed | Check encoder an'd earth connections. Make sure
operation that motor cable is far enough from encoder cable.
25 BUS VOLTAGE READ| System reads higher a) Check system voltage (200V or 400V)
ERROR voltage than specification |b) Contact with supplier
26 |STO SUPPLY ERROR STO supply serlsed Check STO circuit from SER board or contactors
without ENB signal
£ . .
27 | IPM STO ERROR rror during connection | - ith supplier

check phase at start-up
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SECTION 10-COMPUTER (SERIAL PORT) and SERIAL COMMUNICATION
CONNECTIONS

10.1 COMPUTER CONNECTION (ETHERNET)

User can manage the listed functions below via a computer. To make a connection via computer, plug ETH
board to PC socket in the mainboard. AE-LIFT STO supports computer connection through LAN or the
Internet.

@ Parameter Edit / Save / Load / Transfer

€@ Observe motion graphics and save it to a file

@ Driver output current, voltage, torque save option during motion
@ Error log analysis and save to a file

@ Observe all terminal inputs and relay outputs at the same time

Download interface program and drivers form http://www.aybey.com/eng/programs.htm. Check “AE-
LiftCom Installation Manual” for detailed information.

10.2 SERIAL COMMUNICATION CONNECTION (CANBus)

This function is not yet activated.
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SECTION 11-ADDITIONAL UNITS

11.1i-ENC BOARD

i-ENC is an absolute encoder connection board that should be used in synchronous motor applications.
Plastic holders are mounted on IMB board for installation. Make sure that the board pins are mounted
correctly into the sockets. The software version of the i-ENC card is controlled by pressing the ESC button
on the main screen.

Figure 11.1 i-ENC Board

11.2 i-DATA+

i-Data+ is a module to backing up, moving and updating the parameters of the system. It is operated by
plugging into the USB port on the AE-LIFT STO inverter.

Make sure the led on the module is on when plugging the module into the USB port. The key on the
module must be pressed to copy parameters, save parameters or updating files onto the device. i-Data+
menu will be activated automatically on the AE-LIFT STO screen after the key is pressed. Press the ENT
button after selecting the desired function indicated below. When Get Parameters from i-Data and
Firmware Update are selected, the files on the SD card are displayed on the screen (up to 10 files).The
system will warn the user on the screen and with beep when the operation is completed.

- Send Parameters to i-Data
- Get Parameters from i-Data
- Firmware Update

Figure 11.2 i-DATA+ Module
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ANNEX1 - PARAMETER LIST

VALUE CLOSED

PARAMETER NAME UNIT RANGE OPEN LOOP LOOP GEARLESS

SPEED PARAMETERS
S01-V1 Speed (Slow Speed) m/s 0.01-5 0.06 0.06 0.06
S02-V2 Speed (Inspection Speed) m/s 0.01-5 0.30 0.30 0.30
S03-V3 Speed (Intermediate Speed) m/s 0.01-5 0.50 0.50 0.50
S04-V4 Speed (High Speed) m/s 0.01-5 0.90 0.90 0.90
S05-V5 Speed (Ultra Speed) m/s 0.01-5 0.90 0.90 0.90
S06-V6 Speed (Releveling Speed) m/s 0.01-5 0.03 0.03 0.03
S07-VR Rescue Speed m/s 0.01-0.2 0.05 0.05 0.05
S08-Start Mode - 0-4 0 0 4
S09-Start Speed m/s 0-0.1 0 0 0
S10-Acceleration m/s? 0.01-3 0.6 0.6 0.6
S11-Acc Curve 1 m/s3 0.01-3 0.4 0.4 0.4
S12-Acc Curve 2 m/s3 0.01-3 0.5 0.5 0.5
S13-Deceleration m/s? 0.01-3 0.8 0.8 0.8
S14-Dec Curve 1 m/s3 0.01-3 0.7 0.7 0.7
S15-Dec Curve 2 m/s3 0.01-3 0.5 0.5 0.5
S16-Stop Mode - 0-4 1 1 0
S17-Stop Speed m/s 0.001-0.1 0.02 0.002 0.02
S$18-Stop Speed Reference - 1-2 0 1 -
S$19-Speed Input - 0-2 0 0 0
$20-DB (Door Bridging) Speed m/s 0-0.2 0 0 0
S21-Speed Format - 0-2 0 0 0
S$22-Direction Command Speed - 0-6 0 0 0
S23-Priority Speed - 0-6 0 0 0

TIMING PARAMETERS
T01-Contactor Wait Period s 0.1-5 0.2 0.2 0.2
T02-Brake Wait Period s 0.1-5 0.2 0.2 0.6
T03-Hold Time on Startup s 0.1-5 0.3 0.3 0.3
T04-Start Speed Ramp s 0.1-5 04 04 0.4
TO5-Start Speed Wait s 0.1-5 0.3 0.3 0.3
T06- DC Brake Period s 0.1-5 0.2 0.2 0.6
TO7- Brake Release Period s 0.1-5 0.3 0.3 0.3
T08-Contactor Switch off Period s 0.1-5 0.2 0.2 0.2
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VALUE OPEN CLOSED

PARAMETER NAME UNIT RANGE LOOP LOOP GEARLESS

CONTROL PARAMETE
C01-Drive Type - 1-2 2 1 1
C02-Encoder Filter ms 1-5 - 3 3
C03-Zero Speed Kp - 1-200 - 16 16
C04-Zero Speed Kd - 0-200 - 20 20
C05-Start Speed Kp - 0.1-100 - 16 16
C06-Start Speed Ti ms 0-9999 - 300 300
CO7-Low Speed Kp - 0.1-100 - 8 8
C08-Low Speed Ti ms 0-9999 - 300 300
C09-High Speed Kp - 0.1-100 - 4 4
C10-High Speed Ti ms 0-9999 - 300 300
C11-PI Low Limit m/s 0-5 - 0.12 0.12
C12-PI High Limit m/s 0-5 - 0.6 0.6
C13-Carrier Frequency - 1-6 2 2 2
C14-DC Brake Level % 0-100 15 - -
C15-Reserved % 1-100 - - 10
C16-V/F Boost Frequency m/s | 0.01-0.5 0.08 - -
C17-V/F Boost Voltage - 0.01-1 0.12 - -
C18-Rescue Direction Selection - 0-1 1 1 1
C19-Rescue Voltage Vv 0-4 0 0 0
C20-Field Weakening - 0-2 - 2 -
C21-Current Kp - 0.1-10 - 1 1
C22-Current Ti ms 0-9999 - 4 40
C23-Torque Kp - 0.1-10 - 1 1
C24-Torque Ti Ms 0-9999 - 4 40
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VALUE OPEN CLOSED
PARAMETER NAME UNIT RANGE LOOP LOOP GEARLESS
MOTOR PARAMETERS
MO1-Motor Type - 1-2 1 1 2
IM02-Motor Speed m/s | 0.1-5 1 1 1
‘M03-Motor RPM Value rom | 10-3000 1500 1500 120
\M04-Motor Frequency Hz 5-250 50 50 16
\MOS-Motor Current A 1-13 11 11 11
‘MOG-Motor Voltage Vv 100-500 380 380 380
‘M07-Motor Cos Value - 0.1-1 0.85 0.85 0.85
IM08-Motor Poles - 2-99 4 4 4
IM09-Motor Noload Current % 50-100 65 65 65
‘MlO-Encoder Pulse Count ppr | 100-5000 - 1024 2048
IM11-Motor Rs Ohm | 0.1-10 0.7 0.7 0.7
‘MlZ-Motor Ls mH | 10-3000 100 100 100
IM13-Motor Rr Ohm | 0.1-10 0.9 0.9 -
‘M14-Motor Lm mH | 10-3000 110 110 110
IM15-Motor Tr ms | 50-3000 85 85 -
IM16-Command Direction - 1-2 1 1 1
IM17-Encoder Direction - 1-2 - 1 1
‘M18-Encoder Type - 0-7 - 0 1
IM19-Encoder Offset deg | 0-19999 - - 0
IM20-STO Mode - 0-1 0 0
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ANNEX2 — AE-LIFT STO SPEED TIME DIAGRAM
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