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Implementasi PLC SCADA Untuk Monitoring Kualitas Daya Dan Kontrol Pada Panel Modul
Pembelajaran Motor 3 Phasa Menggunakan Power Meter

Abstrak

Tugas Akhir ini bertujuan untuk mengimplementasikan sistem. PLC SCADA dalam
memonitoring kualitas daya pada panel modul pembelajaran motor tiga.fasa menggunakan
power meter. Kualitas daya yang baik sangat penting dalam menjaga keandalan operasi dan
efisiensi sistem tenaga /listrik. -Dalam ‘tugas akhir, ini, kami menggunakan PLC
(Programmable Logic Controller) sebagai otak sistem untuk. mengontrol operasi..modul
pembelajaran motor tiga fasa dan memperoleh data kualitas daya melalui power. meter.
SCADA (Supervisory Control and Data Acquisition) digunakan sebagai antarmuka pengguna
untuk memantau dan mengendalikan proses secara efisien.

Metode yang digunakan dalam penelitian ini_meliputi perancangan dan implementasi PLC
SCADA dengan menggunakan perangkat-keras dan perangkat lunak yang sesuai. Power
meter digunakan untuk mengukur parameter kualitas daya seperti tegangan, arus, faktor
daya, harmonisa, dan lain-lain. Data yang diperoleh oleh power meter dikirim ke PLC
melalui komunikasi Modbus. PLC mengontrol operasi_motor tiga fasa berdasarkan data
yang diterima, dan hasilnya ditampilkan di antarmuka SCADA.

Hasil "dari tugas akhir ini adalah sistem yang dapat secara akurat memantau dan
mengendalikan kualitas daya pada panel modul.pembelajaran motor tiga fasa. Antarmuka
SCADA' menyediakan tampilan grafis yang intuitif untuk memvisualisasikan parameter
kualitas ‘daya secara real-time.  Pengguna dapat memantau nilai-nilai kualitas ' daya,
mengidentifikasi gangguan, dan_mengambil _tindakan yang sesuai untuk memperbaiki
masalah yang mungkin terjadi.

Kata kunci: PLC, SCADA, kualitas daya, power meter.

V Politeknik Negeri Jakarta



e

g

(4

eyeyer Labay xguqaxgod uiz) eduey

undede ynjuaq wejep 1ui siny eA1e) yninjas neje ueibeqas yelueqiadwaw uep uewnwnbuaw Bueiejig

ejaeyer uabap yiuyajijod sefem Buek uebunuaday ueyibniaw yepn uednnbuad 'q

‘yejesew nyens uenefuy neje yin uesynuad ‘uesode] uesjinuad ‘Yejwy ediey uesynuad ‘ uegjauad ‘ueyipipuad uebunuaday ynun efuey uedpnbuag e

(

AL\

&

:eydid jeH

eyejer Labap Riwyaiijod yijiw eydid deH O

: Jaquuns ueyangakuaw uep ueywnjueduaw eduey jui sin3 eA1ey yninjas neje ueibeqges dynbuaw buesejig

Implementation of PLC SCADA for Monitoring of Power Quality and Control in the 3-Phase
Motor Learning Module Panel Using Power Meter

Abstract

This Final Project aims to implement.a PLC SCADA system for monitoring power quality on
a three-phase motor learning-module panel using a power meter. Good power quality is
essential in maintaining the reliability and efficiency of the electrical'power system. In this
final project, we utilize a Programmable“Logic Controller (PLC) as the:system's brain to
control the operation of the three-phase mator and.acquire power quality.data through the
power meter. SCADA (Supervisory Control and Data Acquisition) is employed as the user
interface for efficient process monitoring and control.

The methodology employed in‘this research includes the design and implementation of PLC
SCADA using appropriate _hardware and software. The power meter_is used to measure
power quality parameters such as voltage, current, power factor, harmonics, and others. The
data obtained from the power meter.is transmitted to the PLC via Modbus communication.
The PLC controls the operation of the three-phase motor based on the received data, and the
results are displayed on the SCADA interface.

The outcome of this final project is a system that can accurately monitor and control power
quality on the three-phase motor learning module panel: The SCADA interface provides an
intuitive graphical display to visualize real-time power quality parameters. Users can
monitor power quality values, identify disturbances; and take appropriate actions to rectify
any issues that may occur.

Keywords: PLC, SCADA, power quality, power meter.
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BAB |
PENDAHULUAN

1.1 Latar Belakang

Dalam industri, sistem tenaga listrik tiga fasa digunakan secara luas untuk
menggerakkan motor dan-peralatan listrik lainnya. Namun, kualitas daya yang buruk
dapat menyebabkan gangguan dan kerusakan pada peralatan elektrik yang dapat
mengganggu. produktivitas dan efisiensi aperasional.

Untuk memonitor kualitas daya pada panel modul pembelajaran motor tiga
fasa, diperlukan sistem yang dapat mengukur dan menganalisis parameter daya secara
real-time. Dalam hal ini; penggunaan PLC (Programmable Logic Controller) dan
SCADA (Supervisory Control and Data Acquisition) sangat berguna.

PLC adalah perangkat elektronik yang dapat diprogram untuk mengendalikan
berbagai macam proses otomatisasi. Dalam konteks .ini, PLC digunakan untuk
mengontrol panel modul pembelajaran motor tiga.fasa dan.mengumpulkan data dari
Power Meter.(Yahya, 2018)

Di sisi lain, SCADA adalah sistem pengendalian.yang berfungsi untuk
mengawasi dan mengontrol proses industri. Dalam implementasi ini, SCADA
digunakan = untuk mengumpulkan “data. “dari PLC, menganalisisnya, dan
mempresentasikan informasi tentang kualitas daya kepada operator atau pengguna.
Power Meter digunakan sebagai perangkat pengukuran untuk mengumpulkan data
tentang parameter daya, seperti tegangan, arus, faktor daya, harmonisa, dan gangguan
lainnya. Data ini_kemudian-dikirim ke PLC dan_ditampilkan melalui antarmuka
SCADA.(Paillin, 2018)

Dengan menggunakan PLC dan SCADA untuk monitoring kualitas daya pada
panel modul pembelajaran motor tiga fasa, operator atau pengguna dapat memantau
kondisi daya secara real-time, mendeteksi gangguan atau ketidaksesuaian, dan

memastikan kualitas daya yang stabil pada modul pembelajaran motor tiga fasa.
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1.2 Perumusan Masalah

Apa saja perangkat keras (hardware) yang diperlukan untuk implementasi PLC
SCADA dalam sistem monitoring kualitas daya pada panel modul pembelajaran
motor tiga fasa?

Apa saja perangkat lunak (software) yang dibutuhkan untuk mengintegrasikan
PLC SCADA dengan Power Meter untuk monitoring kualitas.daya?

Bagaimana mengimplementasikan PLC (Programmable Logic. Cantroller) dan
SCADA (Supervisory Control and Data Acquisition) untuk monitoring.kualitas
daya pada panel modul pembelajaran mator tiga fasa menggunakan Power Meter?
Bagaimana cara menghubungkan Power Meter dengan PLC SCADA untuk

mentransfer data kualitas daya secara real-time?

1.3 Tujuan

Mengimplementasikan sistem PLC SCADA yang dapat me-monitoring kualitas
daya dan mengontrol panel modul pembelajaran motor tiga fasa secara real-time.
Memantau parameter kualitas daya yang kritis seperti tegangan, arus, faktor daya,
harmonisa, dan gangguan-gangguan pada sistem.

Menyediakan tampilan visual yang informatif dan mudah dipahami untuk
memudahkan pengguna dalam memantau kualitas daya pada panel modul
pembelajaran motor tiga fasa:

Mengintegrasikan power meter. dengan,sistem PLC SCADA sehingga data
kualitas daya dapat diakses dan dianalisis melalui sistem SCADA.

1.4 Luaran

Sistem implementasi PLC dan SCADA yang terintegrasi dengan panel modul

pembelajaran motor tiga fasa dan Power Meter.
Antarmuka SCADA yang intuitif dan responsif untuk memantau dan mengontrol

kualitas daya motor tiga fasa.
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BAB V
PENUTUP

5.1 Kesimpulan

1.

Tugas akhir ini telah berhasil dalam mengimplementasikan PLC SCADA
sebagai sistem monitoring kualitas daya dan kentrol pada panel modul
pembelajaran tiga fase. Penggunaan power meter sebagai alat pengukuran
memberikan tingkat akurasi yang tinggi dalam memantau parameter-
parameter kualitas daya, seperti tegangan; arus, faktor daya, ‘dan total
harmonic distortion (THD)

PLC SCADA telah terintegrasi dengan baik dalam kontrol panel modul
pembelajaran. Berbagal cara kontrol telah diimplementasikan, termasuk
menggunakan push button, software PLC, dan tampilan SCADA. Hal ini
memungkinkan operator atau pengguna untuk dengan mudah mengaktifkan
atau menonaktifkan modul-modul sesuar kebutuhan.

Setiap modul pembelajaran dapat dikontrol secara individual melalui push
button, software PLC, maupun melalui tampilan SCADA. Hal ini memberikan
fleksibilitas dan kemudahan dalam mengoperasikan dan menguji setiap modul
secara terpisah.

Dengan menggunakan power meter dan monitoring secara real-time melalui
SCADA, sistem ini_mampu mendeteksi perubahan kualitas daya, termasuk
THD yang tinggi, serta faktor daya yang rendah. Hal ini memungkinkan
tindakan korektif yang cepat dan efisien untuk menjaga stabilitas sistem
kelistrikan dan menghindari gangguan yang. lebih-serius.

Penggunaan power meter sebagai referensi untuk pengukuran kualitas daya
memberikan akurasi yang tinggi dalam pembacaan parameter-parameter
seperti arus, tegangan, dan daya. Data yang dihasilkan oleh PLC SCADA
cukup akurat dan dapat diandalkan untuk analisis dan evaluasi kualitas daya.
Berdasarkan pengujian data, terdapat beberapa perbedaan antara pembacaan

PLC, dan SCADA. Beberapa parameter seperti frekuensi, faktor daya, arus
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Product or component type

s

Complementary
Power quality analysis

Type of measurement

Supply voltage

Network frequency

Maximum power consumption in
VA

Display type
Display resolution
Sampling rate

Measurement current

Jaquins ueyyngakuaw uep ueywnjuesuaw eduey

Input type

Measurement voltage

Number of inputs

Measurement accuracy

Accuracy class

04 Agu 23

Lampiran 3. Spesisikasi Power Meter PM750

Lembar data produk

power meter PM750 - basic
readings, THD + min/max + RS485,
2 digital |

PM7SOMG

@ Telah dihentikan pada: 31 Desember 2014
@ Berakhirnya layanan pada: 31 Desember 2019

PowerLogic PMT00
PMTS0

Power meter

Total harmonic distortion

Cument

Volage

Fregquency

Power factor total
Apparent power total
Active power lotal
Reactive powear tolal
Apparent power per phase
Active power par phase
Reactive power per phase
Energy

125..250 vV DC
115415 W AC 45, 65 Hz

45...65 Hz

SVA

Backlit LCD
G lines
32 samplesfcycle

5A
1A

Cument 0.005...6 A (impedance <= 0.1 Ohm)

10.. 480 W AC 45.. 85 Hz phase to phase
10...277 ¥ AC 45...65 Hz phase to neutral

2 digital

Frequency 0,02 Hz 45...65 Hz

Power factor 0.0034 14 1o 6A and from -0.5 to +0.5
Cument 0.4 % 1.6 A

Volage 0.3 % 50...227 W

Power 0.5 %

Class 2 reactive energy conforming to IEC 62053-23

Class 0.55 active energy conforming to IEC 62063-22
Class 0.5 active energy conforming to AMNSIC12.20
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Number of outputs
Communication port protocol
Communication port support

Data recording

Environment

Electromagnetic compatibility

Mounting mode
Mounting support
Type of installation
Overvoltage category

IP degree of protection

1 digital (static)
Modbus 19.2 kbauds
RS485

Alarms
Min/max of instantaneous values

Limits for harmonic current emissions: , conforming to IEC 61000-3-2

Conducted and radiated emissions: , conforming to EN 55011 class B

Electrostatic discharge immunity test: , class lll, conforming to IEC 61000-4-2
Susceptibility to electromagnetic fields: , class I, conforming to IEC 61000-4-3
Electrical fast transient/burst immunity test: , class |ll, conforming to IEC 61000-4-4
1.2/50 ps shock waves immunity test: , class lll, conforming to IEC 61000-4-5
Conducted RF disturbances: , class lll, conforming to IEC 61000-4-6

Immunity to impulse waves: , class Ill, conforming to IEC 61000-4-8

Immunity to microbreaks and voltage drops: , class lll, conforming to IEC 61000-4-11
Limitation of voltage changes, voltage fluctuations and flicker in low-voltage: , conforming to IEC
61000-3-3

Flush-mounted
Panel

Indoor installation
m

IP30 back: conforming to IEC 60529
IP52 front face: conforming to IEC 60529

Relative humidity

95 % at 50 °C

Pollution degree 2
Ambient air temperature for -5...50 °C
operation
Ambient air temperature for -40...85 °C
storage
Operating altitude 0...3000 m
Standards IEC 61010-1
CSA C22.2 No 14
UL 508
Product certifications CE
cULus
Width 96 mm
Depth 69 mm
Height 96 mm
Product weight 0.37 kg
Offer Sustainability
EU RoHS Directive

Environmental Disclosure

WEEE

Contractual warranty
Warranty

Penggantian yang disarankan

Compliant
The product must be disposed on European Union markets following specific waste collection and

never end up in rubbish bins

18 months

Segrider 04 Agu 23
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Lampiran 4. Spesifikasi PLC Schneider TM221CE16R

Lembar data produk

Spesifikasi

Main

Range of product

Product or component type
[Us] rated supply voltage
Discrete input number
Analogue input number
Discrete output type
Discrete output number

Discrete output voltage

Discrete output current

Complementary
Discrete 1/0O number

Maximum number of /O
expansion module

TM221CE16R

Modicon M221

Logic controller

100...240 V AC

9, discrete input conforming to IEC 61131-2 Type 1
2at0..10V

Relay normally open

7 relay

5..125VvVDC
5..250 VAC

2A

16

4 (local VO-Architecture)
11 (remote I/O-Architecture)

controller M221 16 10 relay Ethernet

Supply voltage limits 85...264 V
Network frequency 50/60 Hz
Inrush current 40 A

Maximum power consumption in
VA

Power supply output current

49 VA at 100...240 V with max number of I/O expansion module
33 VA at 100...240 V without I/O expansion module

0.325 A5V for expansion bus
0.12 A 24 V for expansion bus

Discrete input logic
Discrete input voltage
Discrete input voltage type
Analogue input resolution

LSB value

Sink or source (positive/negative)
24V

DC

10 bits

10 mv

Conversion time

Permitted overload on inputs

Voltage state 1 guaranteed

Voltage state 0 guaranteed

04 Agu 23

1 ms per channel + 1 controller cycle time for analogue input analog input

+/- 30 V DC for 5 min (maximum) for analog input
+/- 13 V DC (permanent) for analog input

>= 15V for input

<=5V for input
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Discrete input current

Input impedance

Response time

Configurable filtering time

Output voltage limits

Maximum current per output
common

Absolute accuracy error

Electrical durability

Switching frequency
Mechanical durability
Minimum load
Protection type
Reset time

Memory capacity

Data backed up

Data storage equipment
Battery type

Backup time

Execution time for 1
Kinstruction

Execution time per instruction
Exct time for event task

Maximum size of object areas

Realtime clock

Clock drift

Regulation loop
Counting input number

Counter function

7 mA for discrete input
5 mA for fast input

3.4 kOhm for discrete input
100 kOhm for analog input
4.9 kOhm for fast input

35 ps turn-off, 12...15 terminal(s) for input
10 ms turn-on for output
10 ms turn-off for output

5 ps turn-on, 10, 11, 16, 17 terminal(s) for fast input
35 ps turn-on, other terminals terminal(s) for input
5 ps turn-off, 10, 11, 16, 17 terminal(s) for fast input
100 ps tum-off, other terminals terminal(s) for input

0 ms for input
3 ms for input
12 ms for input

125vDC
277VAC

6AatCOM 1
7AatCOMO

+/- 1 % of full scale for analog input

100000 cycles AC-12, 120 V, 240 VA, resistive

100000 cycles AC-12, 240 V, 480 VA, resistive

300000 cycles AC-12, 120 V, 80 VA, resistive

300000 cycles AC-12, 240 V, 160 VA, resistive

100000 cycles AC-15, cos phi = 0.35, 120 V, 60 VA, inductive
0.35, 240 V, 120 VA, inductive
300000 cycles AC-15, cos phi = 0.35, 120 V, 18 VA, inductive
0.35, 240V, 36 VA, inductive
0.7, 120V, 120 VA, inductive
0.7, 240V, 240 VA, inductive
0.7, 120V, 36 VA, inductive
0.7,240V, 72 VA, inductive
100000 cycles DC-12, 24 V, 48 W, resistive

300000 cycles DC-12, 24 V, 16 W, resistive

100000 cycles DC-13, 24 V, 24 W, inductive (L/R =7 ms)
300000 cycles DC-13, 24 V, 7.2 W, inductive (UR = 7 ms)

100000 cycles AC-15, cos phi

300000 cycles AC-15, cos phi
100000 cycles AC-14, cos phi
100000 cycles AC-14, cos phi
300000 cycles AC-14, cos phi
300000 cycles AC-14, cos phi

20 switching operations/minute with maximum load

20000000 cycles for relay output
1 mA at 5 V DC for relay output
Without protection at 5 A

1s

256 kB for user application and data RAM with 10000 instructions

256 kB for interal variables RAM

256 kB built-in flash memory for backup of application and data

2 GB SD card (optional)

BR2032 or CR2032X lithium non-rechargeable

1 year at 25 °C (by interruption of power supply)

0.3 ms for event and periodic task

0.2 ps Boolean

60 ps response time

255 %C counters

512 %KW constant words
255 %TM timers

512 %M memory bits
8000 %MW memory words
With

<= 30 s/month at 25 °C

Adjustable PID regulator up to 14 simultaneous loops

4 fast input (HSC mode) at 100 kHz 32 bits

Pulse/direction

Xix
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Single phase

Integrated connection type

USB port with mini B USB 2.0 connector
Non isolated serial link serial 1 with RJ45 connector and RS232/RS485 interface
Ethernet with RJ45 connector

Supply

(serial)serial link supply: 5 V, <200 mA

eyd|d yeH
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Transmission rate

uedpnbuag ‘e

uaw Buesepqg L

Communication port protocol

Port Ethernet

Communication service

Local signalling

Electrical connection

1jn3 eA1e) yninjas neje ueibeqas dpn'g

Maximum cable distance
between devices

uepjeuad ‘ueyipipuad uebunuaday ynjun efu:

.

Insulation

Marking

Sensor power supply

Auaw uep ueywnjuesudw eduey jul s

1.2...115.2 kbit/s (115.2 kbit/s by default) for bus length of 15 m for RS485
2...115.2 kbit/s (115.2 kbit/s by default) for bus length of 3 m for RS232
480 Mbit/s for USB

USB port: USB - SoMachine-Network
Non isolated serial link: Modbus master/slave - RTU/ASCII or SoMachine-Network
Ethernet

T0BASE-T/100BASE-TX 1 port with 100 m copper cable

DHCP client

Ethernet/IP adapter
Modbus TCP server
Modbus TCP slave device
Modbus TCP client

1 LED (green) for PWR

1 LED (green) for RUN

1 LED (red) for module error (ERR)

1 LED (green) for SD card access (SD)

1 LED (red) for BAT

1 LED per channel (green) for 1/O state

1 LED (green) for SL

Ethernet network activity (green) for ACT

Ethernet network link (yellow) for Link (Link Status)

removable screw terminal block for inputs

removable screw terminal block for outputs

terminal block, 3 terminal(s) for connecting the 24 VV DC power supply
connector, 4 terminal(s) for analogue inputs

Mini B USB 2.0 connector for a programming terminal

Shielded cable: <10 m for fast input
Unshielded cable: <30 m for output
Unshielded cable: <30 m for digital input
Unshielded cable: <1 m for analog input

Between input and intemal logic at 500 V AC
Non-insulated between analogue input and interal logic
Non-insulated between analogue inputs

Between supply and ground at 1500 V AC

Between sensor power supply and ground at 500 V AC
Between input and ground at 500 V AC

Between output and ground at 1500 V AC

Between supply and intemal logic at 2300 V AC

Between sensor power supply and internal logic at 500 V AC
Between output and intemal logic at 2300V AC

Between Ethernet terminal and internal logic at 500 V AC
Between supply and sensor power supply at 2300 V AC

CE

24 vV DC at 250 mA supplied by the controller

Environment
Standards

Product certifications

04 Agu 23
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[ Mounting support Top hat type TH35-15 rail conforming to IEC 60715

E Top hat type TH35-7.5 rail conforming to IEC 60715
plate or panel with fixing kit

s- Height 90 mm

“w

c Depth 70 mm

g' Width 95 mm

: Product weight 0.346 kg

EN/IEC 61131-2

UL 508

CAN/CSA C22.2 No. 213
IACS E10

ANSI/ISA 12-12-01

cULus
LR

RCM
EAC
ABS
DNV-GL
CE
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Environmental characteristic

Resistance to electrostatic
discharge

UKCA
cULus Hazloc

Ordinary and hazardous location

8 KV in air conforming to EN/IEC 61000-4-2
4 KV on contact conforming to EN/IEC 61000-4-2

Resistance to electromagnetic
fields

Resistance to magnetic fields

Resistance to fast transients

Surge withstand

Resistance to conducted
disturbances

Electromagnetic emission

Immunity to microbreaks

Ambient air temperature for
operation

Ambient air temperature for
storage

Relative humidity

IP degree of protection
Pollution degree
Operating altitude
Storage altitude

Vibration resistance

10 V/m 80 MHz...1 GHz conforming to EN/IEC 61000-4-3
3 V/m 1.4 GHz...2 GHz conforming to ENIEC 61000-4-3
1V/m 2...2.7 GHz conforming to EN/IEC 61000-4-3

30 A/m 50/60 Hz conforming to ENIEC 61000-4-8

2 kV (power lines) conforming to EN/IEC 61000-4-4
2 KV (relay output) conforming to EN/IEC 61000-4-4
1KV (VO) conforming to EN/IEC 61000-4-4

1 kV (Ethernet line) conforming to EN/IEC 61000-4-4
1 kV (serial link) conforming to EN/IEC 61000-4-4

2 kV power lines (AC) common mode conforming to EN/IEC 61000-4-5

2 KV relay output common mode conforming to EN/IEC 6 1000-4-5

1 kV I/0 common mode conforming to EN/IEC 61000-4-5

1 kV shielded cable common mode conforming to EN/IEC 61000-4-5

0.5 kV power lines (DC) differential mode conforming to EN/IEC 6 1000-4-5
1 kV power lines (AC) differential mode conforming to EN/IEC 61000-4-5

1 kV relay output differential mode conforming to EN/IEC 61000-4-5

0.5 kV power lines (DC) common mode conforming to EN/IEC 61000-4-5

10 V 0.15...80 MHz conforming to EN/IEC 61000-4-6

3V 0.1...80 MHz conforming to Marine specification (LR, ABS, DNV, GL)

10 V spot frequency (2, 3, 4, 6.2, 8.2, 12.6, 16.5, 18.8, 22, 25 MHz) conforming to Marine specification
(LR, ABS, DNV, GL)

Conducted emissions - test level: 79 dBuV/m QP/66 dBuV/m AV ( power lines (AC)) at 0.15...0.5 MHz
conforming to EN/IEC 55011

Conducted emissions - test level: 73 dBuyV/m QP/60 dBuV/m AV ( power lines (AC)) at 0.5...300 MHz
conforming to EN/IEC 55011

Conducted emissions - test level: 120...69 dBuV/m QP ( power lines) at 10...150 kHz conforming to EN/
IEC 55011

Conducted emissions - test level: 63 dBuV/m QP ( power lines) at 1.5...30 MHz conforming to EN/IEC
55011

Radiated emissions - test level: 40 dBuV/m QP class A ( 10 m) at 30...230 MHz conforming to EN/IEC
55011

Conducted emissions - test level: 79...63 dBuV/m QP ( power lines) at 150...1500 kHz conforming to
EN/IEC 55011

Radiated emissions - test level: 47 dBuV/m QP class A ( 10 m) at 200...1000 MHz conforming to EN/
IEC 55011

10 ms

-10...55 °C (horizontal installation)
-10...35 °C (vertical installation)

-25...70 °C

10...95 %, without condensation (in operation)
10...95 %, without condensation (in storage)
1P20 with protective cover in place

<=2

0...2000 m

0...3000 m

3.5 mm at 5...8.4 Hz on symmetrical rail
3.5 mm at 5...8.4 Hz on panel mounting
1 gn at 8.4...150 Hz on symmetrical rail
1 gn at 8.4...150 Hz on panel mounting

Shock resistance

Packing Units

98 m/s*for 11 ms

Unit Type of Package 1 PCE
Number of Units in Package 1 1
Package 1 Height 10.829 cm
Package 1 Width 14.04 cm
Package 1 Length 14.181 cm
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