
AMI / AMR Solutions

Presentation for AMI/AMR Projects 

By:- Birinder Singh



AMR / AMI: Advantages
– Business Model

• Allows Utility / Consumer to adapt to different business needs / 
requirements

– Total consumption based pricing

– Time-of-use pricing

– Critical peak pricing

– Real-time pricing

– Demand / Asset Management
• Usage Forecasting  & Operations

• Need based Pricing / bidding

• Peak / Off Peak / Mid Peak / Multiple Demand Management 
Techniques

• Maximum Demand Management / Enforcement

– Customer / User Experience
• Monthly / Instantaneous bill

• Detailed report

• Cloud based Web Display

• Mobile APPs



AMR / AMI: Advantages
– Energy / Asset Management

• Remotely / Time defined Turn off Assets 

• Shift Assets off peak

• Sensors based on Demand based Asset usage

– Downtime Reduction
• Automatic Detection

• Automated Verification of Restoration

• Fault / Restoration Reporting to Utility / Consumer

– Target Utilities / Industry 
• Electricity Utilities

• Water Utilities

• Gas Utilities

• Street Lighting

• Distributed Asset Management



AMI / AMR MAP

ICxModem

ICx RTU

ICx M2M 
VPN & Firewall

RsS MDM/MDAS Servers
Billing / OMS / PLM / 

SUBSTATION ICxRTU

WATER Treatment & Distribution COMMERCIAL / INDUSTRIAL COMPLEX
(Multiple Meters)

Consumers / Utility Operators
Over Internet

Internet / Cloud

ICxDCU

Main LAN

Redundant LAN

Redundant Database 
Servers

Residential



AMI / AMR Architecture
Interface

OPC / IEC / 
Solar Interface

FTP GET
Wind Interface

FTP GET
Interface
MQTT

Interface
MODBUS / 

DLMS

Interface
ICxGateway

ICx Data Concentrator

 Connect over MODBS / DLMS / IEC / OPC / BACnet / Any 

 GET Data over FTP / MQTT / HTTP

 Data / File Processing (XML / XLS / CSV / TXT)

 Validate the Data

 Capture Time Stamp

 Transfer Timestamped Data to RsS Server

 Transfer Timestamped Data to Forecaster

RsS RCDC

 Collect Data from Data Concentrator

 Store Data in Database

 Process Data fro Calculation / Event / Alerts

 Process User Actions / Commands

 SMS / Email Alerts

Database

Forecasting Application

FTP
FILE

TCP Sockets

RsS Web Client 

 Display as per User Credentials

 Dahs Boards

 Reporting

 Export to XLS / PDF

 Acknowledge of Alarms

TCP Sockets
IEC Protocols

WEB Sockets
User Actions

WEB Sockets

RsS Mobile APP 

 Display as per User Credentials

 Dahs Boards

 Reporting

WEB Sockets

HTTP / MQTT



ICxModem: Remote Communication Solution

• Based on Hongdian Technology with Cloud Management 

Platform

• GPRS Modem with RS 232 / 485 and LAN Interface

• Modem with inbuilt M2M interfacing abilities

• Auto Internet Connection Management / Handling

• Transparent mode secure encrypted data transfer using VNP 

technologies



ICxDCU: Data Concentrator / Gateway

• Data Concentrator / Gateway Solution

• Industry Standard Protocols Supported

• Various WAN technologies 

• Selection based required Serial / Lan ports

• ICx1122

– Serial Ports 4

– LAN ports 1

• ICx3360

– Serial Ports 6

– LAN ports 3

• ICx4671

– Serial Ports 16

– LAN ports 10

• ICx Firmware based on Windows and Advantech Platform



ICxM2M / Headend
• Allows secure communication between metering points and 

RsS MDM platform

• Support for IP based networks (LAN / GPRS / 3G / 4G)

• VPN
– PPTP

– L2TP

– IPSec

• Data Encryption

• Built-in Firewall

• Multiple Scaling Options
– ICxM2M Lite: for < 100 Devices

– ICxM2M Pro: for < 3000 Devices

– ICxM2M Enterprise: for  < 100000 Devices

– ICxM2M Cloud: for < 1 Million Devices

• ICx Firmware based on Windows and Linux Platform



ICxRTU: Controllers with I/Os
• Remote Terminal Units

• Key Installation
– Substations

– Utility Operating Assets

• Supported Substation Protocols

• Supported WAN technologies 

• Various Communication Options
– LAN

– Serial

– FO

– Wireless (GPRS / WiFi)

• Multiple IO and Expansion Options
– ICx1911

– ICx5560

– ICxAPAX

• Multiple Serial Ports & LAN Ports

• ICx Firmware based on Windows and Advantech Platform



RsS MDAS / MDM
• Key Features

– Web Based and Client Server Architecture

– Allows easy customization for Meter Data Interfacing

– Dashboard, Custom MIS Reports (us as user defined Billing Reports), 

Trending, Event / Alarm Management and Realtime SLD Display

– Based on latest Microsoft .NET / HTML 5 Technologies

• Smart Grid Enabler

– Designed for 2 Way Meter Communication 

– Provide accurate Metering Data in required time frame is key 

requirement for any Smart Grid Project

– Provides industry standard communication interface for Smart Grid tools

– ICx products supports interfacing to Sensors allowing distributed data 

collection for Smart Grid Tools



RsS MDAS: Key Features

• Meter Data Acquisition

– Manage data from multiple sources in one location

– Provision to collect and manage meter data from Various Head Ends / 

M2M / Meters

– Remote capturing of meter data from system & select consumer meters 

– Automate validation, editing, and estimation (VEE) of data

– Consolidated interface

• Raw Data 

• Validated meter data

– Synchronize data acquired by different sources over different time 

intervals.

– Connect with upto 1 Million Nodes (working on scaling upto 10 Million 

Nodes)



RsS MDAS: Modules

• Reporting

– Meter Values

– Meter Faults

– Meter Connection Status

– Calculated / Raw Data

– Time based/Event Based

• Billing

– Total Consumption

– Prepaid Metering

– Multiple Tariffs

– ToD Tariffs

– ToU  /Extended ToU Tariffs

– Load Specific Tariff (Commercial / Industrial / Institutional / Rural / etc)



RsS MDAS: Modules

• Outage Module

– Outage Detection

– Outage Reporting

– Restoration Detection

• Customer Care

– Billing

– Meter Usage Patterns

– Customer Performance

– Load / Demand Estimation

– Maximum Demand Alerts



RsS MDM: Modules
• Load Management

– Peak Load Management

– Estimation

– Remote Load Shedding

• Power Module
– Power Factor Analysis

– Voltage Dip Analysis

– Frequency Fluctuation Analysis

– Load Balancing Analysis

• Water Module
– Billing

– Remote operation of Water Supply / Tank Management

– Water Quality Monitoring

– Leakage Detection



RsS MDM: Modules
• Utility Performance

– Theft Analysis

– Leakage Analysis

– Losses (transmission / over flow) Analysis

– Downtime Analysis

• Utility Metrics

– Load Forecasting

– Load Growth Estimation

– Seasonal Effects

– Downtime Impacts

– Customer Management

• Demand Violation

• Usage Violation

• Tamper Counters

• Power Factor / Quality / Dry Run Wastage Analysis



RsS MDM: Utility Metrix Modules



RsS MDAS / MDM: Sample Views



RsS MDAS / MDM: Sample Views

Off Peak Rate 

and No 

Maximum 

Demand 



Communication Protocols Support

• Metering / Grid Interface Protocols Supported
– IEC 60870-5-101 Master/Slave 
– IEC 60870-5-103 Master/Slave 
– IEC 60870-5-104 Master/Slave 
– IEC 61850 Client/Server
– DNP3 Serial Master/Slave 
– DNP3 Network Master/Slave 
– MODBUS RTU Serial Master/Slave 
– MODBUS TCP Master/Slave 
– Ethernet / IP
– Profibus DP Master/Slave
– BACnet Master / Slave
– OPC Client / Server
– DLMS



WAN Technologies Supported

• HTTP / SOAP

• JSON

• Thrift

• FTP

• MQTT

• Web Sockets

• ADO.NET


