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Private Limited Company formed in 1983

Headquartered in Kolkata, West Bengal

Marketing and Service Presence in Delhi, Mumbai, Hyderabad, Bhopal, Jaipur, Lucknow, Patiala 
and Shimla

Dealers / Representatives through out India

ISO 9001:2015 Certified 

In-house development for Hardware and Software (Industrial)
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PRODUCT & SERVICES PORTFOLIO

Substation Automation
System (SAS)

SCADA Systems RTU and F-RTU 
Systems

Telemetry System
To Dispatch Centre in IEC 60870-5-104

Local SCADA

MBLogger Series 

Datalogging System Exclusive systems for Indian Navy LED Display System 

Automatic Weather
Stations (AWS)

Energy Management System
(EMS)

Discharge Monitoring 
Station

Multi-Function Power Meters 
and Power Quality Meters



Manufacturing, Sales & Support

Sales & Support

Energy and Power Quality 
Measurement & Management



RS232/422/485, Profibus, TCP/IP, Dialup 

modem, GSM/CDMA, RF, USB, CanBus

Modbus RTU, ASCII, DNP3.0, 

Modbus/TCP, DNP3/TCP, Profibus, 

IEC 61850, IEC 60870, CanOpen

ETC-II

ETC One Plus

BFM-IIBFM136 PM172 PM174/5 EM720 EM920 ezPAC

PAS

PM130 PLUS

LAN

ExpertPower™ 

Server (Pro Edition)

EM132/3 PM135

Internet

ExpertPower™ Server 

(Service Edition)

PM180

The Full Range of Electricity Management 
Solutions for Every Application



SATEC Product line (metering hierarchy )

SATEC Product line

Low cost panel 
meter

DIN-Rail Billing 
meter

SCADA Power 
meter

Advanced 
61850 power 

meter
PQ Analyzer

Multi-feeder 
meter

Advanced 
billing meter

SATEC 
PM120

SATEC 
EM133

SATEC 
PM130

SATEC 
PRO

SATEC 
PM180

SATEC 
BFM

SATEC 
EM720/920

Class 0.5S
RS-485/ETH
No Modules

Class 0.5S/0.2
RS-485/ETH

Modules
Harmonics

8 MB Memory
DTMU App.

IEC60870-5-
101/104

Class 0.2S
RS-485/ETH
Add. Modules

Harmonics
DTMU App.

IEC60870-5-
101/104

Class 0.2S
2 x ETH

Add. Modules
Waveform
IEC61850

Class 0.2S
Full PQ

IEC61000-4-30
Waveform
IEC61850

PMU
DFR

Multy-channel
Class 0.5S
Waveform

IEC60870-5-
101/104

DFR

Class 0.2S
Billing (SE)

Full PQ
Waveform
IEC61850



The SATEC PM120 

Ease of Use

SATEC signature 
Load-bar

Ultra-Compact
Design

Communication 
RS-485/ETH

Class 0.5S

2 DI/ 1DO



Main R&D milestones 

 Cost effective 

 Accuracy and communication

 Compact design



Precision metering

 Class 0.5S accuracy IEC 62053-22 for active energy

 Industry leading Class 0.5S accuracy for reactive energy (IEC 
62053-24)

 Cycle-by-cycle RMS measurements 

 Phase / Total Import, Export and Net energy metering

Non-volatile Memory:

 Setup Parameters

 Internal Memory Size: 32kB

 Energy, stored every 15 minutes in case of shut down

Tech. Specifications



Tech. Specifications

Communications, IOs & Key Features 

 RS-485, with MODBUS RTU protocol

 Real time clock

 2DI + 1DO on board

 Up to 25th harmonic measurement

 64 samples / cycle



PRO Series



Main R&D milestones 

 More functionality and features (IIoT, Communication)

 Modular platform

 User-friendly UI

 Compact design

 New Safety level (CAT IV)



Communication

 Ports

– 2 x ETH, USB, RS-485, Infra-red optical port

– Additional communication ports: Serial, ETH, 3G/4G Modem, etc.

 Protocols

– IEC61850  ed.2 (MMS and Goose support) - Cybersecurity

– 2 independent ETH interfaces, DHCP support, RSTP

– DLMS/COSEM 

– Modbus RTU/TCP, MODBUS Master

– DNP3/ DNP3.0/TCP (level 2) 

– IEC60870-5-101/104

– Web-server



Unique Current Inputs Design

CT Type

1A/5A

HACS

RS5

CLAMP

LINDSEY

PBI

DC

 One standard 0-10 amps universal input,  for 1 and 5 amps nominal input from 
CT secondary

 Special option for 4th current measurement

 Unique design: detachable CT card featuring current options

4th current measurement



Modular platform

Up to 4 additional modules

 8 DI Module (DC DRY and Wet contacts: 24-230V AC/DC)

 6 Relay Outputs

 AUX Power Supply

 3G/4G Modem

 Analog Inputs/Outputs

 Additional current channels (BFM)

 Additional communication



Compact design

 The most compact device in the class

 Additional module width only 18  mm

 Depth only 45 mm



User friendly GUI  

– Favorites menu

– Multi-language support

– Current direction setup

– Custom display

– Resolution setup for V, I, Power and Energy

1.77’’ 160 X 128 – EM3130 PRO
3.5’’  320 x 480 PM3350 PRO pixels resolution



Summary (front):

– USB, RS-485, 2 x ETH, IR on board

– Color graphical display/ multi-language menus

– SATEC Load bar graph

– Wh/kvarh pulse LED



Summary (back view)

– 2 DI on board (Dry contact, 5VDC

– 1 x RO on board (SSR)

– Additional 4th current input

– 1 x universal Analog Input (range -1mA to 
20mA)



Precision metering:

The  PM13X/EM13x SERIES  design to comply with IEC/AS 62052-11, IEC 62053-

22/24, IEC 61557-12 (PMD-Sx), EN 50470, WELMEC 7.2, MID MI-003 and ANSI 
C12.1/20 standards.

Accuracy:

• Class 0.2S accuracy IEC 62053-22, ANSI C12.20 Class 0.2 (active energy) 

• IEC 61557-12 class 0.2 (performance measuring and monitoring functions) 

• Industry leading Class 0.5S accuracy for reactive energy (IEC 62053-24) 

• Power Factor – class 0.2 as per IEC 61557-12 

• Frequency – class 0.2 as per IEC 61557-12 

• Current & Voltage – class 0.2 as per IEC 61557-12 



PQ and Measurement Capabilities: 
 Harmonic analysis: 

– THD on voltage and current, per phase, min/max, custom alarming, total distortion 
demand, K-factor, Crest factor 

– Individual harmonics/interharmonics magnitudes and angles on voltage and current, 
up to the 63rd harmonic. 

 Symmetrical components 

 Voltage Dips/Sags, Interruptions, Swells, Variations, Unbalance, Transient and THD events 
registration and recording 

 Waveform capture: triggered manually or by setpoint, captured waveforms available 
directly from the meter memory (resolution: 256 samples/cycle). 

 Disturbance detection and capture: sag/swell voltage, alarm on disturbance event, 
waveform capture with per-event information; PQDIF format support. 



Programmable Logical Controller  (PLC and RTU)

 64 control setpoints with programmable operate and release delays 

 Each setpoints evaluates a logical expression with up to 8 arguments using 
OR/AND logic, extensive triggers, programmable thresholds and delays 

 4GB, of standard non-volatile memory. dedicated to record billing data, PQ logs, 
data logs, events logs and waveforms 

 Events/Alarm log, 16 user-defined data logs, PQ logs and up to 8 Waveform logs 



Applications:

 PLC/RTU/Substation automation/telecontrol

 User Defined Power quality/Fault recorder

 IED – Intelligent Electronic Device (IEC61850)

 Revenue meter (0.2S) 

 Leakage current detection



PLC/RTU/Substation 
automation/telecontrol

 Cycle-by-cycle RMS measurements updated every ½ cycle.

 Total of 26 DI, 18 RO, 9 AI, AUX PS

 MODBUS MASTER

 2 x ETH + 4G + USB

 IEC60870-5-104/DNP

 RTC with SNTP

You no longer need RTU, The PRO will collect and store all the information 
from the BAY, with 1msec timestamp and will transmit to SCADA using 
standard protocols. 



61850 Meter

 2 x ETH

 IEC61850-8, MMS, GOOSE messages

 RTC with SNTP - Simple Network Time Protocol

 PRP - Parallel Redundancy Protocol

 24 DI, RO,



PM180
High End Multi Purpose Analyzer and Controller

6-in-1 solution for cost-effective automation, control and analysis:

 Revenue Metering
– 0.2S Accuracy TOU meter 

 PMU
– C37.118.1 (P, M) + C37.118.2 

 Power Quality

– EN50160 and custom events

– IEC61000-4-30 class A

 Distributed Fault Recorder

– Up to 1024 samples/cycle

 Sequence of Events (SoE)

– 128  inputs, 1ms resolution

 Backup Protection Equipment + BCU

– Virtual circuit breaker algorithms



High Performance Analyzer for Versatile Uses

 Appications:
– Industrial Substation Automation controller

– High performance Power Quality Analyzer (PQA)

– Digital Fault Recorder (DFR) with distance to fault calculation

– Sequence of Events (SoE) power meter with IEC 61850

– Supports IEC 61131 PLC Configuration (LD, FBD)

– Synchrophasor and frequency measurements (PMU)



Displays and mounting
– DIN-Rail

– LED Display

– LCD-touch screen



Device Overview

Auxiliary PS 
for redundancy

Wide range of control 
and alarm options: digital 
& analog I/O, GPS time 
sync. and more

Four galvanically
isolated voltage 

channels 
(standard)

50-290V AC, 
90-290V DC 

power supply

Standard communication: 
Ethernet, RS-485 & USB

Four galvanically isolated 
current channels 
up to 20xIn (standard)

Accurate distance to fault 
calculation

Option for fast transient 
recording (16µSec)

Add-on communication options: 
serial, fiber optic & 2G/3G 
cellular modules



Displays

Controls up to 
36 devices

5.7” Graphic color 
touchscreen

TFT technology 
with LED 
backlight

Wide range 
operating 

temperature: 
–4°F to +158°F 
–20°C to +70°C

Multilingual user interface

IR port & 
front USB 
port

RGM180-G1
RS-485 with 12V DC power supply for 
direct connection to a single PM180

RGM180-G3
RS-485 with 12V DC power supply & 
Ethernet with PoE supply (can be 
connected simultaneously)

RDM180
3-row bright red LED 

display module

RDM312
Multi-window 
bright red LED 
display module 



 4 voltages (4th voltage AC/DC), 4 currents

 Measurement and Power Quality at 256 

samples per cycle

 Transient recording (option) of 2kV at 1024 

samples per cycle (16/20μS)

 Full galvanic isolation for all voltage and 

current channels

 Digital fault recorder function – up to 

50/100A current

 Optional additional 4 channels for fault 

analysis 

 256MB on board memory

 Standard communication:

Ethernet, USB (front & rear), RS-232/485 

and IR (on front panel)

 3 hot swap expansion slots:

 Communication: FO Ethernet, 3G/4G Modem

 Inputs/Outputs: 16DI; 8DO; 4AI; 4AO and 

IRIG-B

 Auxiliary Power Supply: 85-265V AC and 40-

290V DC

 Support to IEC 61850 protocols

PM180
High End Multi Purpose Analyzer and Controller



Construction

 6 cards – 3 default (voltages, currents, communication) and 3 optional 
hot swap cards (future model with 13 cards)

 192 (220)×152×210mm rectangular enclosure

 Three mounting options:

– Panel mount (4” round, 96×96 cutout)

– DIN rail (3 options - on each side)

– 19” rack mount (3U, 1 or 2 devices) 

 Auto-range AC/DC Power Supply (85-265V AC and 88-290V DC)

 Redundant Power Supply option 



Measurement

 4 voltages (4th voltage AC/DC), 4 currents

 Full galvanic isolation for all voltage and 
current channels

 Measurement at 256 samples per cycle

 Advance Power Quality Recorder according 
to various standards; sags/swells, 
interruptions, frequency variations; flicker, 
temporary overvoltage, transient 
overvoltage, voltage unbalance, harmonic 
and inter-harmonic voltages

 Harmonic Analyzer (to 128’th harmonic volts 
and amps, directional power harmonics and 
power factor, Phasor and symmetrical 
components)

 Comprehensive data and waveform logging 
with 256MB 

 Optional additional 4 channels for fault 
analysis

 Transient recording (option) of 2kV at 1024 
samples per cycle (16/20μS)

 Digital fault recorder (option) – up to 200A 
(calibrated to 50A) current with fully 
programmable thresholds and hysteresis, 
zero-sequence currents and volts, current 
and volt unbalance; under-voltage, neutral 
current; ready-for-use fault reports - fault 
currents magnitude and duration, fault 
waveforms and RMS trace

 Anti-aliasing 5th order filter 



Control and Sequence of Events

❑ Various I/O modules:

❑ 16 DI (max. 48 DI)

❑ 8 RO (max. 24 RO)

❑ 4 DI/2RO (Form C SSR or EMR, max. 12DI/6RO)

❑ 4 AI/AO (max. 12 AI/12 AO)

❑ Comprehensive Programmable Logic:

❑ 64 control setpoints, AND/OR logic, extensive triggers, programmable thresholds and
delays, relay control, event-driven data recording

❑ Cross triggering between multiple devices via the Ethernet for synchronous event
capture and recording

❑ 32 Counters, 16 Timers

❑ Sequence of Events logging at 1ms resolution

❑ 56-channel simultaneous recording with 7 AC, one AC/DC and 48 digital input channels

❑ Time Synchronization:

❑ SNTP (Single Network Time protocol) via Ethernet port

❑ External Digital Inputs synchronization

❑ IRIG-B input (1-ms)



PM180, PMU MODULE - WAMS

 IEEE C37.118.1 - class P (Protection)

 Frequency of data transmission — 50 
frames/second

 Frequency measurement error (FE): +/-1 
mHz at 50 Hz

 Total vector error (TVE) : 0.08% at 0 
degrees.

 Communication protocols: 
– IEEE C37.118.2

– IEC61850-9-2 (SV)

– DNP/IEC60870-5-101/104

 Time synchronization: IRIG-B



SATEC DC Metering



Waveform capture
 Eight fast Waveform Recorders 

(simultaneous 8-channel AC, VDC and 16-

channel digital inputs

 Exporting waveforms in COMTRADE and 

PQDIF file formats

 recording in a single plot; selectable AC 

sampling rate of 32, 64, 128 or 256 

samples per cycle and 512 or 1024 

samples per cycle (TRM); 20 pre-fault 

cycles, 1-ms resolution for digital inputs.



Power Quality Analyser
 IEC61000-4-30:2015 (ed.3) Class A certifited

 EN 50160 Power Quality recorder: onboard power quality analyzer; programmable limits;
EN 50160 power quality event log, EN 50160 compliance statistics; EN 50160 harmonics
survey statistics; ready-for-use compliance statistics reports; power frequency, voltage
variations, rapid voltage changes, IEC 61000-4-15 flicker, voltage dips, interruptions,
temporary Overvoltages, transient Overvoltages, voltage unbalance, IEC 61000-4-7
harmonic and Interharmonic voltage, mains signaling voltage.



Communication

 Standard communication: 
– 10/100Base T (up to 12 simultaneous connections)
– USB
– RS-232/485 (up to 115,200 bps)

 Optional communication cards:
– Fiber optic Ethernet 100Base FX port
– 3G/4G cellular modem
– Infra red (on front panel)

 Standard protocols: Modbus / DNP3.0 / IEC60870-5-101/104/ Optional protocol: IEC 
61850 ed.2



PAS – Power Analysis software

PAS is SATEC’s comprehensive engineering and analysis software, designed to

program, configure and monitor all SATEC devices. It includes a variety of additional

tools to assist in system setup, such as the communication debugging module.

PAS is bundled with all SATEC instruments at no extra charge.



PAS Features



PAS EN50160:2010 Reports



ExpertPower PLUS for PQ



Main ExpertPower Applications

 Power Quality Systems

 Energy Management Systems

 Billing systems



Key-facts

 Based on SQL Database

 Local or Cloud installation

 Unlimited number of work stations. Any PC with a standard 
browser (CHROME, Explorer)

 Multi-language support (English, Spanish, Russian, Czech, 
Turkish, Hebrew)



PQ System

 Geolocation

 Historical and Real-time data

 EN50160 - Reports

 Waveform analisys and excport to PQDIF, Comtrade

 SOE, with 1 msec time-stamp

 PQ Statistics and Graphs

SATEC was able to create the ideal product for collecting data from PQ analyzers
located on separate substations. As a manufacturer of PQ devices, we clearly
understand how and what information needs to be displayed and stored, and how
to make it as clear and useful for the client. How to make the PQ system bring
real benefits.



EN50160 – summary Report (Week by week)
Category Overview



EN50160 – compliance Report
Week by week



EN50160 – compliance Report
Voltage Dips, Voltage Interaptions, Overvoltages statistic



PQ – CBEMA Report



PQ – Waveform
Built-in Analisys tools, Export to COMTRADE and PQDIF



PQ – Event list
Voltage dips with 1 msec timestamps and links to Waveforms



PQ – Historical data
Built-in Analisys tools to Excel, PDF



Geolocation
Quick and easy adding any number of PQ devices to GOOGLE MAPS. See the video

here:

https://www.youtube.com/watch?v=NEfl8tBJiFM&feature=youtu.be

https://www.youtube.com/watch?v=NEfl8tBJiFM&feature=youtu.be


Manager and Administrator - menus
Built-in tools to add/configure devices

All system settings can be made through the Admin menu. No need to contact the
program developer/programmer



Energy Forecasting



Energy Billing



Energy Consumption – heat map
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⚫ Single vendor for all solutions.

⚫ Expertise in providing Industrial Automation solution since 1983.

⚫ Hardware and software engineering, testing, commissioning & after
sales service provided by us.

⚫ In house manufacturing

⚫ Channel Partners to industry leaders GEOLUX, SATEC, SIEMENS,
Schneider Electric, WAGO and MOTOROLA.

⚫ After-sales team stationed in different parts of India for timely
servicing.

⚫ Proven system- Already installed and operational in multiple sites.

WHY US?



THANK YOU

M. B. CONTROL & SYSTEMS PVT. LTD.
31/1, Ahiripukur Road, Kolkata 700019, West Bengal, India

Email : enquiry@mbcontrol.com  |  Url: www.mbcontrol.com


