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Penggunaan Variable Speed Drive (VSD) Untuk Pengaturan Kecepatan Motor
Induksi 3 Fasa

ABSTRAK

Variable Speed Drive (VSD) berfungsi mengendalikan kecepatan motor induksi 3
fasa dengan mengatur frekuensi pada daya listrik'yang dipasok ke motor. Pada alat
ini menggunakan VSD Schneider Electrie tipe ATV12H037M2. Di dalam alat ini
terdapat dua mode pengoprasian.yaitu mode internal dan mode eksternal yang akan
dikontrol menggunakan .Programmable Logic Controller (PLC), yang. dapat
dioperasikan menggunakan Human Machine Interface (HMI) dan push button.
pengoperasian mode internal dengan menggunakan push button atau menggunakan
HMI lalu.-memilih mode “pengasutan yang ingin digunakan dengan cara
menggerakan selector switch. Pengoperasian mode eksternal sama.seperti mode
internal hanya saja pada mode int menggunakan kabel jack yang telah disediakan.
Sebelum mengoperasikan VSD. perlu melakukan setting parameter. Pengujian
dilakukan pada mode star - delta dengan arah putaran forward dan reverse, lalu
multi speed dengan arah putaran forward dan reverse. Berdasarkan hasil pengujian
rata —rata slip saat pengujian multi speed 0,61% slip, sedangkan saat pengujian star
- delta'0,44 % rata - rata slip yang di dapat. Gangguan Output Phase Loss (OPL)
terjadi akibat VSD Motor tidak terhubung,daya metor terlalu rendah,di bawah 6%

dari drive arus nominal atau output.terbuka.

Kata Kunci: Variable Speed Drive (VSD), Motor Induksi 3.Fasa, Frekuensi, Output
Phase Loss (OPL)
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Use of Variable Speed Drive (VSD) for 3 Phase Induction Motor Speed Control

ABSTRACT

A Variable Speed Drive (VSD) functions to control the speed of a 3-phase induction
motor by regulating the frequency of the electric power supplied to the motor. In
this device, a Schneider Electric VSD of the ATV12H037M2 type is utilized. Within
this device, there are two operatingmaodes: internal mode and external mode, which
will be controlled using a“Pregrammable Logic Controller (PLC)«that can be
operated using a HumanMachine Interface (HMI) and push buttons. The eperation
in the internal mode can be carried.out either by using'push buttons or through the
HMI, wherethe desired control mode is selected by manipulating.a selector switch.
The operation in the external mode is similar to the internal mode, but in this case,
a provided jack cable is.employed. Before operating the VSD, parameter settings
need to be configured. Testing.is condueted in star-delta mode with forward and
reverse rotations, as well as in-multi-speed mode with forward and reverse
rotations. Based on the test results, the average slip during the multi-speed testing
is 0.61%, while during the star-delta testing, the average slip obtained is 0.44%.
Output Phase Loss (OPL) disturbance occurs due to the VSD Motor not being
connected, motor power is too low (below 6% of the nominal current drive),

Or an open output.

Keywords: Variable Speed Drive (VSD), 3 Phase Induction Motor, Frequency,
Output Phase Lass (OPL)
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BAB |
PENDAHULUAN

1.1 Latar Belakang

Motor induksi tiga fasa merupakan salah.satu._jenis motor listrik yang paling
umum digunakan di berbagai sektor industri. Motor inimemiliki keunggulan seperti
ukuran yang relatif kecil, biaya perawatan yang rendah, dan kemampuan untuk
menggerakkan beban berat dengan efisien. Namun salah satu kendala yang sering
dihadapi dalam_penggunaan motor induksi adalah sulitnya mengatur kecepatan
putaran motor sesuai dengan kebutuhan sistem. Motor induksi tiga fasa seringkali
digunakan.oleh banyak industri, seperti pompa, kompresor, dan konveyor, yang
dimana membutuhkan kecepatan motor secara presisi. Pengaturan kecepatan yang
tepat memungkinkan optimalisasi Kinerja sistem, efisiensi energi, dan perpanjangan
umur operasional motor. Dalam beberapa kasus, pengaturan kecepatan yang baik
juga dapat mengurangi keausan mekanis pada sistem penggerak dan dapat
mengurangi tekanan pada komponen listrik seperti transmisi-daya.

Salah satu solusi yang telah dikembangkan untuk mengatasi masalah ini
adalah dengan menggunakan Variable Speed Drive (VSD). VSD adalah sebuah
perangkat elektronik yang memungkinkan pengaturan kecepatan motor induksi tiga
fasa dengan mengubah frekuensi dan tegangan input yang diberikan pada motor.
Dengan menggunakan VSD, kecepatan putaran motor dapat disesuaikan dengan
presisi tinggi sesuai dengan kebutuhan sistem.

Pada tugas akhir ini penulis membahas perlunya VSD sehingga kecepatan
motor dapat dikentrol dengan pengontrolan kecepatan oleh VSD. Diharapkan
kecepatan motor ‘sesuai  dengan..yang. diinginkan 2 sehingga motor ‘akan
mengkonsumsi daya yang lebih sedikit dibandingkan dengan sebelumnya.

1.2 Perumusan Masalah

Permasalahan pada laporan Tugas Akhir ini adalah sebagai berikut :

1. Bagaimana mengatur kecepatan motor induksi tiga fasa dengan 4 kecepatan?

2. Bagaimana deskripsi kerja pada rangkaian “Penggunaan Variable Speed Drive
(VSD) Untuk Pengaturan Kecepatan Motor Induksi 3 Fasa”?

3. Bagaimana menganalisis hasil pengujian pada kecepatan motor induksi 3 fasa?

Politeknik Negeri Jakarta
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1.3 Tujuan

Membuat listing program yang akan diatur pada VSD

=
v
=
N
T
&

Deskripsi kerja alat ini akan dijelaskan secara rinci pada Bab 11l Perencanaan

dan Realisasi
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5.1

BAB V
PENUTUP
Kesimpulan

Berdasarkan hasil dari pembuatan alat sistem pengaturan kecepatan motor

induksi 3 fasa menggunakan Variable~"Speed Drive (VSD) dan berbasis

Programmable Logic Controller«(PLC) — Human Machine. Interface (HMI) dan

beberapa pengujian yang dilakukan diperoleh beberapa kesimpulan.yaitu:

=

2.

O N w
Ry ot

Daftar program yang telah dibuat sesuai. dengan parameter VSD dan dapat
menjalankan.motor induksi 3 fasa.

Pada saat pengoperasian, alat sudah bekerja sesuai deskripsi kerja yang telah
dibuat.

Berdasarkan hasil pengujian multi speed diperoleh rata — rata slip 0,61%.
Berdasarkan hasil pengujian star — delta diperolehrata —rata slip 0,44 %.
Saran

Terdapat beberapa saran untuk alat sistem pengaturan kecepatan motor induksi

3 fasa menggunakan Variable Speed Drive (VSD) dan berbasis Programmable

Logic Controller (PLC) — Human Machine Interface (HMI) yaitu:

1.

Pengaturan kecepatan motor. dengan.VSD. pada alat ini. seharusnya dapat
dikembangkan kembali dengan menggunakan PLC analog agar ketika alat di
operasikan dapat terdeteksi pada PLC.

Melakukan  penambahan potensio. pada. alat ini agar. frekuensi dapat diatur
sesuai keinginan yaitu dengan memutar potensio tersebut.

Pastikan kembali pengaturan parameter sesuai dengan deskripsi kerja alat dan
name plate pada‘metor.yang digunakan. Hal ini-bertujuan untuk.memastikan
hasil yang diperoleh mencapai tingkat maksimal.

47
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Lampiran 2 Data Detail Spesifikasi ATV12H037M2

Product data sheet
Characteristics

ATV12HO37M2

variable speed drive ATV12 - 0.37kW - 0.55hp -
200..240V - 1ph - with heat sink
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Main

Range of product

Product or component type
Product destination

Altivar 12
Variable speed drive
Asynchronous motors

Product specific application Simple machine %
Assembly style With heat sink %
Component name ATV12 §
Quantity per set Setof 1 g
EMC filter Integrated

Built-in fan Without

Network number of phases 1 phase

Sl Iﬁw.der

[Us] rated supply voltage 200...240V-15..10 % H
Motor power kW 0.37 kW §
2, Motor power hp 0.55 hp 2
E. Communication port protocol Modbus é
Q. Line current 59Aat200V g
9 49Aat240V 2
g Speed range 1...20 f
o Transient overtorque 150...170 % of nominal motor torque depending on drive rating and type of motor z
]
m Asynchronous motor control profile Sensoriess flux vector control =
a Voltage/frequency ratio (V/f) 8

[ Quadratic voltage/frequency ratio
~ IP degree of protection P20 without blanking plate on upper part <
% Noise level 0dB g
9
5 2
s Complementary §
s
. Supply frequency 50/60 Hz +/-5 % -
Connector type 1 RJ45 (on front face) for Modbus E

May 14, 2021
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Physical interface
Transmission frame

Transmission rate

Number of addresses

Communication service

Prospective line Isc
Continuous output current
Maximum transient current
Speed drive output frequency
Nominal switching frequency
Switching frequency

Braking torque
Motor slip compensation

Output voltage
Electrical connection
Tightening torque
Insulation

Supply

Analogue input number
Analogue input type

Discrete input number
Discrete input type
Discrete input logic

Sampling duration

Linearity error
Analogue output number
Analogue output type

Discrete output number

Discrete output type

Minimum switching current
Maximum switching current

Acceleration and deceleration ramps

Braking to standstill
Protection type

52

2-wire RS 485 for Modbus
RTU for Modbus

4800 bit/s
9600 bit/s
19200 bit/s
38400 bit/s

1...247 for Modbus

Read holding registers (03) 29 words

Write single register (06) 29 words

Write multiple registers (16) 27 words
Read/write multiple registers (23) 4/4 words
Read device identification (43)

1kA

24 Aat4kHz
36Afor60s
0.5...400 Hz
4 kHz

2...16 kHz adjustable
4...16 kHz with derating factor

Up to 70 % of nominal motor torque without braking resistor

Adjustable
Preset in factory

200...240 V 3 phases

Terminal, clamping capacity: 3.5 mm?, AWG 12 (L1, L2, L3, U, V, W, PA, PC)
0.8 N.m

Electrical between power and control

Internal supply for reference potentiometer: 5 V DC (4.75...5.25 V), <10 mA, protection type:
overload and short-circuit protection

Internal supply for logic inputs: 24 V DC (20.4...28.8 V), <100 mA, protection type: overload and
short-circuit protection

1

Configurable current Al1 0...20 mA 250 Ohm
Configurable voltage Al1 0...10 V 30 kOhm
Configurable voltage Al1 0...5 V 30 kOhm

4
Programmable LI1...L14 24 V 18..30 V

Negative logic (sink), > 16 V (state 0), < 10 V (state 1), input impedance 3.5 kOhm
Positive logic (source), 0...< 5 V (state 0), > 11 V (state 1)

20 ms, tolerance +/- 1 ms for logic input
10 ms for analogue input

+/- 0.3 % of maximum value for analogue input
1

AO1 software-configurable voltage: 0...10 V, impedance: 470 Ohm, resolution 8 bits
AO1 software-configurable current: 0...20 mA, impedance: 800 Ohm, resolution 8 bits

2

Logic output LO+, LO-
Protected relay output R1A, R1B, R1C 1 C/O

5 mA at 24 V DC for logic relay

2 A 250 V AC inductive cos phi = 0.4 L/R = 7 ms logic relay
2 A 30 V DC inductive cos phi = 0.4 L/R = 7 ms logic relay
3 A 250 V AC resistive cos phi = 1 L/R = 0 ms logic relay

4 A 30 V DC resistive cos phi = 1 L/R = 0 ms logic relay

Linear from 0 to 999.9 s
S

U
By DC injection, <30 s

Line supply overvoltage

Line supply undervoltage

Overcurrent between output phases and earth
Overheating protection

Short-circuit between motor phases

Schypider
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Frequency resolution

Time constant
Marking

Operating position
Height

Width

Depth

Net weight
Functionality
Specific application

Variable speed drive application

selection

Motor starter type

Environment

Electromagnetic compatibility

Electromagnetic emission

Product certifications

Vibration resistance

Shock resistance
Relative humidity

Ambient air temperature for storage
Ambient air temperature for operation

Operating altitude

Packing Units
Unit Type of Package 1

Number of Units in Package 1

Package 1 Weight
Package 1 Height
Package 1 width

53

Against input phase loss in three-phase
Thermal motor protection via the drive by continuous calculation of It

Analog input: converter A/D, 10 bits
Display unit: 0.1 Hz

20 ms +/- 1 ms for reference change
CE

Vertical +/- 10 degree

143 mm

72 mm

121.2 mm

0.7 kg

Basic

Commercial equipment

Commercial equipment Mixer
Commercial equipment Other application
Textile lroning

Variable speed drive

Electrical fast transient/burst immunity test level 4 conforming to EN/IEC 61000-4-4

Electrostatic discharge immunity test level 3 conforming to EN/IEC 61000-4-2

Immunity to conducted disturbances level 3 conforming to EN/IEC 61000-4-6

Radiated radio-frequency electromagnetic field immunity test level 3 conforming to EN/IEC 61000-4-3
Surge immunity test level 3 conforming to EN/IEC 61000-4-5

Voltage dips and interruptions immunity test conforming to EN/IEC 61000-4-11

Radiated emissions environment 1 category C2 conforming to EN/IEC 61800-3 2...16 kHz shielded
motor cable

Conducted emissions with integrated EMC filter environment 1 category C1 conforming to EN/IEC
61800-3 2, 4, 8, 12 and 16 kHz shielded motor cable <6 m

Conducted emissions with integrated EMC filter environment 1 category C2 conforming to EN/IEC
61800-3 2...12 kHz shielded motor cable <5 m

Conducted emissions with integrated EMC filter environment 1 category C2 conforming to EN/IEC
61800-3 2, 4 and 16 kHz shielded motor cable <10 m

Conducted emissions with additional EMC filter environment 1 category C1 conforming to EN/IEC
61800-3 4...12 kHz shielded motor cable <20 m

Conducted emissions with additional EMC filter environment 1 category C2 conforming to EN/IEC
61800-3 4...12 kHz shielded motor cable <50 m

Conducted emissions with additional EMC filter environment 2 category C3 conforming to EN/IEC
61800-3 4...12 kHz shielded motor cable <50 m

GOST
C-Tick
uL
CSA
NOM

1 gn (f = 13...200 Hz) conforming to EN/IEC 60068-2-6
1.5 mm peak to peak (f = 3...13 Hz) - drive unmounted on symmetrical DIN rail - conforming to EN/
IEC 60068-2-6

15 gn conforming to EN/IEC 60068-2-27 for 11 ms

5...95 % without condensation conforming to IEC 60068-2-3
5...95 % without dripping water conforming to IEC 60068-2-3

-25...70°C

-10...40 °C protective cover from the top of the drive removed
40...60 °C with current derating 2.2 % per °C

>1000...2000 m with current derating 1 % per 100 m
<= 1000 m without derating

PCE

1

1.028 kg
12.6cm
20cm

Schyeider 3
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Package 1 Length
Unit Type of Package 2

Package 2 Weight
Package 2 Height
Package 2 width

Package 2 Length

Offer Sustainability
Sustainable offer status
REACh Regulation
EU RoHS Directive

Mercury free
China RoHS Regulation

Circularity Profile
WEEE

California proposition 65

Contractual warranty
Warranty

Number of Units in Package 2

RoHS exemption information

Environmental Disclosure

54

18.7 cm
P06

45
59.53 kg
80 cm
80 cm
60 cm

Green Premium product

Pro-active compliance (Product out of EU RoHS legal scope)

Yes

The product must be disposed on European Union markets following specific waste collection and
never end up in rubbish bins

WARNING: This product can expose you to chemicals including: Lead and lead compounds, which
is known to the State of California to cause cancer and birth defects or other reproductive harm. For
more information go to www.P65Warnings.ca.gov

18 months

Schneider
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© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta

a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.
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2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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Connected as Negative Logic (Sink) with External 24 vdc supply

A+ |T

(1
Al:
(O]
Al:

© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
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ATV12H037M2

The nominal motor frequency and the maximum output frequency can be adjusted from 0.5 to 400 Hz. The mechanical overspeed capability of the selel

For power ratings < 250 W, derating is 20% instead of 50% at very low frequencies.

Self-cooled motor: continuous useful torque (1)
Force-cooled motor: continuous useful torque

Transient overtorque for 60 s

Transient overtorque for 2 s
Torque in overspeed at constant power (2)

|
L7

Product data sheet
Performance Curves

Torque Curves
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Lampiran 3 Manual Book ATV12H037M2

Parameter Mode referensi " rEf

exdid ey

eyeyer paba yiwiRd|od yijiw eydid yeH S

Code Name/Description Adjustment Factory
range settings
.. Lfr O External reference value -400 to +400 Hz
() Frequency reference visible if reference channel active is remote display.
(1 Reference channel 1 F » | page 62 setto L [ L

or Forced local reference F L 0 page b6 setto L L C.
This parameter allows to modify the frequency reference with the jog dial
Visibility depends on the drive settings.

ejie)er 1aba yiuyaljod uizi edue)

AU Q Analog input virtual 0to 100 % of HSP | -
0 This parameter allows fo modify the frequency reference with an analog input.
M Reference channel 1 F » | page 62 setto A 1U |
or Forced local reference F L 0 [ page 63 setto A U |
or PID manual reference P |11 page T4 setto A U 1.
Visibility depends on the drive settings.
FrH (1 Speed reference 0 Hz o HSP
Actual frequency reference. This parameter is in read-only mode. Visibility depends on the drive seftings
Al O Terminal
LCL O Remote display
ndb O Modbus
AUl O Integrated display with Jog dial
rfP Q Internal PID reference 010 100%
0 This parameter allows fo modify the PID internal reference with the jog dial.
Visibility depends on the drive settings.
1)
rPL 1 PID reference value 0to 100%

This parameter is the PID reference expressed as a %.
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[ Code | Mame/Description

SERE O Product status
This parameter shows the state of the drive and mator.
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rdy O Crive ready
riln O Drive running, the last six segments fo the right of the code alsa indicate direction and speed.
RLL O Aczcelerafion, the last six segments fo the right of the code also indicate dinection and speed.
dE ¢ O Deceleration, the last six segments to the right of the code also indicate direction and speed.
dl b O DC injection braking in progress
o EL | O Current limit, the four segments located on right down of display are blinking.
nSk O Freewheel stop control
Obr O Auto-sdapied deceleration
CEL O Confrolled stop on mains phase lass
Eln O Auto-tuning in progress
F&k O Fast stop
al P O Mo line power, YWhen the control part is energized via the RJ45 connector and there is no power on the

rnain imput and no run order is present.

Crive is running and using the withdrawsl reference | F
Remote configuration

Local configuration

Frf
rEN

oono
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i\
ERE NS
R | Code | Name/Description Unit |
LFr d External reference value Hz
(} External keypad or local force mode configured, Foreed local reference F L 0L page 63 setto L £ L and

and Forced local assignment £ L 0 page 63 differentto n O
Displays the speed referance coming from the remote keypad. This value is not visible in factory setfing.

exdid ey

eyeyer paba yiwiRd|od yijiw eydid yeH S

o AUt d Analog input virtual g

0 Embedded keypad active or local force mode configured, Forced local reference F L 0L page 63 setto
A iU | and Forced local assignment F L 0 page 63 different o » 0.
Displays the speed reference coming from the jog dial. This value iz not visible in factory setting,

FrH [J Speed reference He
Actual frequency reference.

Q0 e

utput frequency

This function provides the estimated motor speed. It comesponds to the estimated motor frequency (on the
motor shaft). In Standard law 5 £ o page 57, the Qutput frequency - F -~ is equal to stator frequency.

In Performance law P £ ~ F page 57, the Output frequency - F -~ motor speed is equal to the estimated
motor speed,

Range: -400 to 400 Hz

ejie)er 1aba yiuyaljod uizi edue)

undede ynjuaq wejep 1ui sijn} eA1ey yninjas neje ueibeqas yelueqiadwaw uep ueywnwnbuaw Buese|iq °z

Llr [J Motor current

Estimaticn of the effective motor current from phase current measurements with an accuracy of 5%
During DC injection, the current digplayed is the maximum value of current injected in the motor.

rPE . PID error %
Visible only if the PID function is configured (PID feedback assignment P | F page 72 setto - ).
See PID diagram on page 71

rPF 3 PID Feedback *

Visible enly if PID function configured (PID feedback assignment P | F page 72 setfo » ). See
PID diagram on page 71

il [J PID reference %

\Visible only if PID function configured (PID feedback assignment P | F page 72 setfo » ). See
PID diagram on page 71

ejieyjer 1363 Yiuya3ijod Jefem Buek uebunuaday] ueyibniaw yepny uedinbuad 'q

*yejesew njens uenefur} neje }nuy uesijnuad ‘uesode] uesinuad ‘Yeiwyi efiey uesiinuad ‘ uenipuad ‘ueyipipuad uebunuaday ynjun eAuey uediynbuad ‘e

Jaquins ueyingakuaw uep ueywnjuesuaw eduey jui sijn} eAiey yninjas neje ueibeqas diynbuaw Huese|iqg °L

. i
Uln Q Main voltage ;
Line voltage from the point of view of the DC bus, moter running or stopped,
EHr Q Motor thermal state %
Display of the maotar thermal state, Above 118%, the drive trips in Motor overload 0L F page 109
EHd 3 Drive thermal state g
Display of the drive thermal state, Above 118%, the drive trips in Drive overheat 0 H F page 109
%

opr J OQutput power
This parameter displays the motor power (on the shaft) that is estimated by the drive
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63

[ Code | NameiDescription Unit
nR - Maintenance menu
Parameters of MAI menu can't be selected for monitoring
LIS < State of logic inputs LI1 to LI4
Can be used to visushize the state of the 4 logic inputs LI
S\h.te1l__'| l__'| r==—a r==1
[ (I R T
e -- b--4 F--d
| I I I | [ l
Stﬂ'teﬂ L= L= = == = =
Li L2 U3 L4
Example above: LI1 and LI3 are at 1; LI2 and LI4 are at 0.
Los 1 || Q@ State of the logic output LO1 and relay R1 '
Can be used to visushize the state of the LO.
Sh.te1l-_'\ F==1 I-_'l f==1
[ I [
== k== -==1 F--1
I T
Sfa‘teﬂ k==d k==d k==d k==d
ri L
H5U < Display of high speed value He
Display of high speed value. Range Low speed L 5 F page 45 to Maximum frequency & F - page 21
Visible only if 2 HSP assignment S H & or 4 HSP assignment 5 H Y pege 20 is configured
nll < Drive Power rating
Indicates the drive rating. This is part the of the drive reference, see page 11. Possible valuss:
0153 =0.18 kW (0.25 HF)
037 =0.37 kW (0.50 HF)
055 =0.55 kW (0.75 HF)
075=0.75kW |1 HP)
U15=1.5kW {2 HF)
22 =22 kW (3 HP)
30 =3 kW (3 HF)
40 =4 kW (5 HP)
uC AL 3 Drive voltage rating '
Drive rate supply voltage. This is part the of the drive reference, see page 11. Possible valuss:
F1=100-120V 1 phase in, 200-240 3 phase out
M2 = 200-240 ' 1 phase in, 200-240 V 3 phase out
M3 = 200-240 V' 3 phase in, 200-240 3 phase out
5Pn < Specific Product Number

This parameter iz used in order to identify the possible specificstion of the product
Wisible only if & P » is different to 2ero.

_—
LiISU

< Card 1 Software Version

Application software varsion,
Example: 1105 for 1.1 ie 05,
1 {version, major). 1 (version, minor). 05 (e, evolution number)

L |
[a ¥}
w

Motor software version
Example: 1105 for 1.1 ie 05.
1 (version, major). 1 (version, minor). 05 (e, evolution number)

< Card 2 Software Version )
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64

g

| Name/Description

Unit

nei=

Maintenance menu (sontinved)

0o

2 Run elapsed time display

table below. Pararmeter resattabla by sernces

Haours Display
1 om

10 010
100 1.00
1000 10.0
10000 100

Total tirme the mofor has been powered up. Range: 0 to 85535 hours. Value displayed is as described in the

FeH

J Power On time display

oM

Total tima the dimve has been powered on. Range: [ to 655335 hours, Value displayed 5 &
the table above. Parameter resattable by senvices.

& described n

FEH

2 Fan time display

o

Range: U to 82530 hours, Value displyed 15 a5 descnbed in the table above. Parameter
cusiomer,

resattable by

Q Process elapsed time

oo

Range: U to 83535 hours, Valué displayed 15 a5 deschbed in the table above. Paramaters
Cusiomer,

resattable by

Lant J Modbus communication status
rOkD O Meodbus no recephion, n transmiason = communscaton idle
rOk I 0O Modbus no raception, transmission
rikd O Modbus recephion, no transmission
rlE | 0 Modbus recephon and ransmission
df | i Last detected fault 1

This parametar descnbas tha |ast detactad fault.

EP I

J State of drive at detected fault 1

This parameter describes the state at the momant of the 15t detected fault.

el bit 1 bt Bitd bt d
ETA.T: Switched ETAR: ETAR Forcad Tocal ETATE:
an Quick stop Switch on enabled Motor rotation in forward direction
disabled for stopped)
Eth bit & bt ¥ btk bit¥
ETT.4: Hun arder EIL ETLF ETI.2 Resarved ETIE
prasent O injection Mader thermal Product in
funding fhreshild reached acoaleration
bit 10 bit 11 bit 12 bit 13- 14 bit 15
ET1L10: Produetin | ETI 11 : Carrent Fast 5tap in ETl14=0+ETL13=0; EfL12:
decalerabon | bretation of torgue prograss Linve contrallad by termminal of local Hevarsa
limnitatian is keypad direcdion
funfing ETI14= (4 ETI13=1 applied o the
Unve controllad by remate keypad ramp
ETl.14=14ETI.13=0:
Drive controlled by Modbus
ET.14= 1 + ETI.13=0 : Rasarved
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Coile

| Name/Description

| Adjustment range | Factory setting |

nei-

Maintenance menu jcontinued)

dfé

O Last detected fault 2

This parameder describes the 2nd detected faul

EFe

O State of drive at detected fault 2

This parameder describes the state of the moment of the 2nd detected faull See £ P |

dPi

O Last detected fault 3

This parameder describes the 3rd detected fauli

EFP3

Q3 State of drive at detected fault 3

This parameder describes the siate af the moment of the 3rd detected faull See £~ |

dPY

O Last detected fault 4

This parameder describes the 4th detected fault,

EPY

J State of drive at detected fault 4

This parsmeder describes the state st the moment of the 4th detected fault, See £ F |

Cod

OFH
0

O HMI Password
Pessible state value:
O Code disabled
O Code activated
Range 2 to 0000
If you have lost your code, please contact Schnekder Electric,

Thia pararmeder i used to restriol acoess (o the dive

2to BE00 OFF

To lock the drive, go o the HMI Password [ [ o parameter, enter 8 code within the above range,

Onoe activated, the code state changes to [ n:

The peotection enables only acoess to - F F (see page 37) and /10 » (see page 38) modes, except when
using SohMove, Retum to factory setiings or acoess fo © UL | section are disabled,

Downkoad configuration from SoMave is possible,

Upload configuration to Sohiove is disabled

To unkock the drive. go tothe [ [0 o parameter, enter the valid code, then press ENT

Code profection removal is then possible and carried out by entering 0 F F using the jog dial, then press

ENT.
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Parameter Mode konfigurasi " COnF "

| Code | Nameﬁeicr@lon Adjustment range | Factory setting |
LFr 3 External reference value -400 Hz to 400 Hz
(J This parameter allows to modify the frequency reference with the jog dial.
Extermal keypad or local forca mode configured. Forced local reference &~ L O C page B3 sstto L £ C and
and Forced local assignment F L 0 page 63 different to ~ 0. Visibility depends on the drive settings
Aou 3 Analog input virtual 0% to 100% |
(’ This parameter allows to modify the frequency refarence whean
¢+ Forced local referance F L OC page 63 Is setto A /U |
+ and Forced local assignment £ L O page 63 is differentto ~ O
Visibla if referance channel active is integratad display (Referance channal 1 F - / setto 7 /U 1)
bFr 3 Standard motor frequency 50 Hz
External keypad or local force mode configured (FLOC = LCC) (not visible in the factory setting).
S0 O S0Hz
B0 0O 80Hz
Set to 50 Hz or 60 Hz, taken from the motor rating plate. Changing & F ~ sets back parameters;
FeS, FEdandHSP: 50 Hzor60 Hz
ik Hissetto nC -
m L r according to drive rating
m Fr \Watt or HP
~ 5 P accarding to drive rating
EFrB80Hzor 72 Hz
Frt 3 Reference channel 1 Al
This parameter allows selection of the reference source.
At 0O Terminal
Lec O Remote display
Ndb O Modbus
AU O Integrated display with Jog dial
ACC O Acceleration | 0081099998 | 30s
Q0 Acceleration time between 0 Hz and the Rated motor frequency F - 5 page 57.
Make sure that this value is compatible with the inertia being driven
dEL 3 Deceleration | 00st09999s | 30s
(> Time to decelerate from the Rated motor frequency £ ~ 5 page 57 to O Hz.
Make sure that this value is compatible with the inertia being driven
L5FP 2 Low speed |{>Hz1o HSP ||}Hz
(’ Mator frequency at minimum reference
FHEP HGP&, HGP Jand H 5P Y are already set then L 5 7 is limited to the minimum of those
values
SCS [ Store customer parameter set no
This function creates a backup of the present configuration;
nO O Function inactive
Skr ! O Saves the current configuration in the drive memory. 5 £ 5 automatically switches to » 0 as soon as the
save has been perfarmed
I 23 When a drive leaves the factory the current configuration and the backup configuration are both Initialized
with the factory configuration
FLS J Factory / recall customer parameter set no
This function permits to restore a configuration.
nlO O Function inactive,
F [ & automatically changes to ~ 0 as soon as one of the following actions has been performed,
rEC I O The current configuration becomes identical to the backup configuration previously saved by 50 5

tm |

I I

F [ 5 automatically changes to ~ (0 as soon as this action has been performed. - £ C |1 is only visible
if the backup has been carried out. If this value appears, [~ | | is not visible,

O The current configuration becomes identical to the factory setting. If this value appears, '~ | /s not
vislble.

O The current configuration becomes identical to the backup configuration previously defined by Sohove
software. If this value appears, Ini and ~ £ £ | are not visible

A DANGER

UNINTENDED EQUIPMENT OPERATION
Check that the modification of the current configuration is compatible with the wiring diagram used.

Failure to follow these instructions will result in death or serious injury.
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67

Code Name/Description Adjustment range | Factory setting
[.0- Input Output menu
ECL Q Type of control 2

O 2-wire control (see page 51)
The open or closed state of the input controls the running or stopping,
Example of "source” wiring:
-..-‘ T LI1: forward
Y Ll reverse

Code

| Name/Description | Adjustment range | Factory setting

Input Output menu (continued)

Q 2 wire type control tm

A DANGER

UNINTENDED EQUIPMENT OPERATION
Check that the modification of the 2 wire type control s compatible with the wiring diagram used,

Failure to follow these instructions will result in death or serious injury,

2-wire type control parameter can only be accessed if Type of contral & C C page 48 is setto 21

O Level: State 0or 1 is taken into account for run or stop.

3 Logic inputs type POS

O Positive: the inputs are active (state 1) at a voltage equal to or higher than 11 % (for example +«24 %/
tarminal). They are inactive (state 0) when the drive is disconnected or at a voltage lower than 5/
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Spead. Allocate LI to preset speed (same allocation as ATW11) which provides a means of speeding up
the configuration of functions for a specific field of applic ation.

Selecting a macro configuration assigns the parameters in this macro configuration.
Each macro configuration can still be modified in the other menus

| Code | Name/Description |Adju|tmen'l range | Factory setting |
CFG 3 Macro-configuration Sts
)
: A DANGER
-E' UNINTENDED EQUIPMENT OPERATION
&r Check that the selected macro configuration is compatible with the wiring disgram usesd
= Failure to follow these instructions will result in death or serious injury.
Macro configuration provides a shortcut to configure a set of parameters suited to a specific field of
application
3 macro configurations are available
S5E5 O Start'stop. Only forward is assigned
’;'jﬂ' O PID regulation. Activate PID function, dedicated Al1 for feadback and A1 for reference.
d o

2 Application Overload time delay Dto 100 s 0s

This function can be used to stop the motor in the event of an application overload. This is not a motar or
drive thermal overioad, If the motor current exceeds the Application Overioad threshold L 0 C, an
Application Overload time delay & 0L is activated, Once this time celay ¢ 0L has elapsed, if the current
is still greater than the overload threshold L 0 C -10%, the drive will stop running and display 0L [
Process overioad,

Owerload detection is only active when the systam is in steady state (speed reference reachsd)

A value of D will disable application overoad detection,

Mator current Dirive stop
| Jon 0L C detectad fault

LoC | {hysteresis) :
LOC -10% ! |

=< k0l L OL

—

)

o

=y

o

3

Q

3

[}

=

Q

=

e

T

w

[}

o

o

Q

o

=)

o

Cd

o

=

g Input | output or parameter Start | Stop PID regulation Speed
c Al Ref. channel 1 PID feedback Mo
c Al Ma Reference channel 1

= A1 Mo

3 LO1 Mo

< R1 No drive detected fault

?. L1h (2-ware) Forward

£ L2h (2-wire) Na Reverse
wn L3h (2-wire) Mo | AutoiManu 2 preset speeds
5 Ldh (2-wire) Mo 4 preset speads
o L1h (3-wire) Stop

= L2h (3-wire) Forward

'g L3h (3-wire) Na Reverse
3 Lédh (3-ware) Mo Auto f Manu 2 preset speads
o F ~ | (Reference channel 1) AU TR

2 C & £ (Mator control type) PUne

g ~ | n (Reverse inhibition) YES

E A 1k (Al type) oR

3 L FL | (4-20 mA loss) YES

~ 5P & (Preset speed 2) [T )

g 5 P 3 (Preset speed 3) #5. 0

o 5 P Y (Preset speed 4) 50,0

g P L (Motor parameter choice) [os

3 Ad L (Automatic DC injection) YE S YES YES

[}

=

<

[

o

c

-~

a5 | Code | Name/Description [ Adjustment range | Factory setting |
=

= 1.a- Input Output menu (continued)

3— EOL

[}

-
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ac
% Lot 2 Application Overload threshold 70 ta 150% of nCr |9ﬂ% of of nCr
@) c’ Visible only if Application Overload time delay & 0L above is not set to 0.
- m— This parameter is used to detect an "application cveroad”. L 0L can be adjusted betwean 70 and 150%
. } -2. of the nominal drive current. This is not a mator or drive thermal overload
»29x o
o
§20 3
2 © == Code Name/Description Adjustment Factory setting
@3 5 =
cQ g *' range
-E' 3 e
g0 g dri- Motor control menu
:'Q — =
g = bFr [ Standard motor frequency 50 Hz
s 'E % See page 45.
c
2" % E. P NCA -5 1o Agcording to drive rating
;‘5. = nPy [ Rated motor power e
B35 = See page 46.
T 13
= (o]
;—-’ g ) Lob 1 Rated motor cos phi 05101 Agcording to drive rating
Q -
v $ = \isible only if Motor parameter choice (1 P L page 60 is satto £ o 5. If Rated motor cos phi £ o 5 I8
3 c E available Rated motor power » F ~ disappears.
.g c = Mator nameplate power factor (pf).
g_ g Y Note: Do not confusa this with motor "Service Factor”, Setting £ o 5 to or very near to 1 may result in
== = unsatisfactory motor operation, If the motor power factor is not indic ated on the nameplate, leave this
= 2 s- parameter at the factory default (approximately 0.80)
o<
Sl Uns 3 Rated motor voltage 1000 480% | 230V
-g § Rated motor voltage given on the nameplate. If the line voltage is less than the rated motor voltage, Rated
3 2. maotor voltage U - 5 should be set to the value of the line voltage applied to the drive terminals
=3
=
e g‘ AEr O Rated motor current ?I.?S Into 1.5 In | Azcording to drive rating
.g .g Rated motor current given on the nameplate. Rated motor current ~ £ ~ modifies Motor thermal current
=
c3 I & H page 94
=m
§ 3 ErE 2 Rated motor frequency ‘ 10to 400Hz | SOHz
§ g Rated motor frequency given on the nameaplate
Z E‘ The factory setting is 50 Hz, or preset to 60 Hz if Standard motor frequency b F ~ page 45 is set to 60 Hz,
i
=7 g nSP @ Rated motor speed ‘ 0 to 24000 rpM | Agcording to drive rating
_?r g. Rated motor speed given on the nameplate.
TS
e 3 LFr 4 Maximum frequency ‘ 10 to 400 Hz 60 Hz
=
— g Maximum frequency £ F ~ gives the upper value possible for High speed + 5 P page 20
§w‘<b The factory setting is 60 Hz, or preset to 72 Hz if Standard motor frequency & F ~ page 57 is set to 60 Hz.
5
- Ckek @ Motor control type Std
-
g g Allows selection of the motor control type suitable for the application and the required performances.
S PEFF O Performance: SWCU,; Sensorless vector control with internal speed loop based on voltage feedback
R < calculation. Far applications needing high performance during starting or operation
g g_ Skd O Standard: UIF 2 points (Volta/Hz) without internal speed loop
=0 For simple applications that do not require high performance. Simple motor control law keeping a constant
3 = ‘Voltage Frequency ratio, with a possible adjustment of the curve bottom.
> This law is generally used for motors connected in paralell. Some specific applications with motors in
=X paralell and high performance levels may require P £ ~ F.
= FUNP 0O Pumg: UAF, dedicated to vanable torque pump and fan applications that do not require high starting torgue.
=
o
g nec A Motor parameter choice nPr
-
; This parameter allows to choose which motor parameter will be configured ([~ Fr or L o 5}
‘E’ AnPr O Rated Motor Power ~ P ~ page 48
g cos O Rated motor cos phi [ o 5 page 57
=)
w
=
o
-,
=
=
o
w
B
o
CJ
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I Code | Name/Description Adjustment range ] Factory setting I
LEL - Control menu
f I 3 Reference channel 1 Al
A1 O Terminal
LEI O Remote display
Ndb 0O Modbus
AU O Integrated display with Jog disl
This parameter is already included in “my menu” section, page 45,
I Cods | Mame/Description Adjustment range | Factory sefting I
ikl Function menu
Pl Ramp menu
AL L O Acceleration | OOs=toomoms= | 30 s
c} MAccelerstion time between 0 Hz and the Rated motor frequency F 5 page ST
Make sure that this value is compatible with the inertia being driven
dEC 3 Deceleration | OO =to8Ea8= | 30s
(} Time fo decelerate from the Rated mofor frequency F ~ 5 page 57 to O Hz
Make sure that this value is compatible with the inertia being driven
Code | Name/Description Adjustment range | Factory setting I
Fln - Function menu (continued)
e Preset speed menu
Fse d 2 Preset SPEEdS nc
0 O Function inactive
L IH O Lih: LI active high
LE&H O L2h: LIZ active high
L 3H O L3h: LIZ active high
LYH O L4h: L4 active high
PS4 d 4 Preset 5PE‘Ed5 n
as F5¢
PSH 1 8 Preset speeds nQ
as P5¢2
SPe 3 Preset speedz |-:I to 400 H=z | 10 Hz
(J‘ Visible only if 2 Preset speeds F 5 2 is not setto ~ O
N J Preset speeda |-:I fo 400 Hz | 15 Hz
{) WVisible only if 4 Preset speeds P 5 Y is not setto ~» O
SPY J Preset speedq, |-:| to 400 Hz |ED Hz

(9]

Wisible only if 2 Preset speeds F 5 & and 4 Preset speeds F 5 Y are not setto - 0.

Code

Mame/Description ] Adjustment range ] Factory setting

Finm-

Function menu (continued)

0 Reverse direction g
Li1 to Li4: choice of the input assigned to the reverse command
Function inactive
L1h: L1 active high
2h: L2 active high
L3h; L3 active high
L4h; L4 active high

ooooo

I Code | MName/Description | Adjustment range Factory setting I
FLE- Fault detection management menu (ccntinuead
Ll Motor thermal protection menu
EL)H O Motor thermal current LDl Dy f:“c:;dir‘g =S

Current usad for the motor thermal detection. Set ItH fo the nominal current on the motor rating plate
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Lampiran 6 Wiring Diagram Alat
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Lampiran 7 Name plate Pada Motor
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