GOVERNMENT OF GOA

OFFICE OF THE EXECUTIVE ENGINEER

WORKS DIVISION III

WATER RESOURCES DEPARTMENT

PONDA-GOA

Sub: - HYDROLOGY PROJECT II- SH-REAL TIME DATA ACQUISITION SYSTEM FOR FLOOD MONITORING IN GOA 
  
BRIEF NOTE

RT-DAS Project

The objective of the RT-DAS project of Goa is a Real Time Operational incorporating a state-of-the-art Data Acquisition System (DAS) and advanced communication system, for real time operational management of the flood warning.  

Objective of DAS

The objective of the DAS is the provision of accurate and timely monitoring data of the important rivers in Goa and delivery of the data to the revenue authorities to take timely action to rehabilitate the people likely to be affected to safe places and also take remedial measures to minimize the losses to the public and private poverty.

Key features of the DAS are:
· Comprehensive data coverage – parameters, space, time
· Robust automated technology with independent power supply
· Teletransmission of data – wireless satellite relay downloaded in real time at Data centre Porvorim Goa
· Central data processing – Data centre Porvorim Goa 
· An alarm notification must be sent by the system via SMS to 100 mobile phone numbers through suitable means of communication in case of a preset event condition occurring e.g. maximum water level exceeded, minimum battery voltage reached, etc.
For all the system components, the supplier will give training courses to the WRD Goa operators so that they will be capable of conducting all functions concerned with operation, maintenance, expansion and upgrading of each system component.  Long term software and hardware support will also be provided.
The Supplier is required to operate the system through the Warranty Period and to offer the Purchaser the option of being provided comprehensive Annual Maintenance Services thereafter.

GENERAL
Introduction

The project relates to the Water Resources department Government of Goa has been mandated to manage water resources of the rivers in Goa. 15 flood observation stations are established and manned by different divisions during the monsoon as part of the State Disaster Management Programme. The concerned divisions establish these observation stations by fixing gauge plates and tie the base-level of the gauges to the GIS Bench Marks. All crucial levels such as the zero of the gauge, warning Levels, Danger Levels and High Flood Levels are conspicuously and prominently marked at the site in paint. A Junior Engineer/Technical Assistant is in charge of each observation station and charged with the responsibility of daily flood observation station during the monsoon.
To date observations at the site are made manually by a Junior Engineer and the water level is sent to the SMS gateway.  The data of all the 15 flood monitoring stations is transmitted thrice a day during monsoon and on an hourly basis as soon as the water level reaches the warning level.  
The modernization of the network will automate the collection of all data and provide real-time transmission using INSAT. It is of central importance that the data acquisition network has the greatest possible reliability and maintainability.   

The use of INSAT will provide for the transmission of data from anywhere including areas where other means of telemetry, such as mobile phone networks, would not be otherwise available.  

The Technical Specifications cover the equipment and conditions for the installation of the telemetry system for the flood monitoring stations.  This includes an Earth Receiving Station, which shall be able to receive data from INSAT/Kalpana 3 data relay transponder as well as the data relay terminal (DRT) of future INSAT systems, instrumentation and associated data loggers.  This shall include the design, manufacture, factory testing, delivery to site, installation (including the associated interface wiring terminal), commissioning and site acceptance testing, supply of mandatory spares, training and documentation.  

Data loggers, monitoring system hardware and software shall interface and be fully integrated and tested with the new Earth Receiving Station to be provided and established.  The functional requirements are given in the technical specifications in respect of each major component of the system.  The supplier shall ensure that the fundamental requirements stated in this document are not compromised.
Scope of Work
The supplier shall be required to provide any or all of the following services:

(1) Supply, installation, testing, commissioning, including all civil, mechanical, electrical works etc. for real-time data acquisition network for Goa and also establishment of satellite telemetry and associated systems.
(2) Perform on-site assembly, start-up of the supplied Goods.
(3) Establish an ERS (hardware and software) at Data Centre Porvorim Goa. This will include providing a computer server for the software, and a colour laser and B/W laser printer A3 size.  Tasks will include the installation, configuration, and operation of the DAS Centre for two years.
(4) Establish a DAS Centre at Data Centre Porvorim Goa. This will include software and hardware to collect, display, and provide automatic data quality control prior to making the information available at Data Centre Porvorim Goa.  Equipment will include a computer server, and a colour laser and B/W laser printer A3 size.  Tasks will include the installation, configuration, and operation of the centre for two years. 

Obtaining clearances and necessary approvals/ permissions from various Govt. agencies for supply of goods and for operation of all the satellite transmission/wireless equipment. WRD Goa shall be providing necessary assistance for obtaining such clearances as and when requested by the contractor. However entire responsibility for obtaining the necessary clearances, approvals/ permissions shall lie with the contractor only.
(5) Supply the tools required for assembly and maintenance of supplied Goods.
(6) Supply a detailed operation and maintenance manual for each appropriate unit of supplied Goods.
(7) Supply mandatory spares.
(8) Provide field training to the department personnel.  This includes operation and maintenance procedures to be carried out at the field stations.
(9) Provision for Warranty services for two years after all components in the system have been commissioned;
(10) A guarantee by the manufacturer that all equipment being provided will have maintenance support for a minimum of ten years after the commissioning of the equipment;
(11) Annual Maintenance contract extending 3 years beyond the end of the Warranty services of two years.

Overview
Introduction

The transition from manual to automated observations can lead to a discontinuity in the measurement record if the process is not specified and managed carefully. The benefits of automation include cost effectiveness, high frequency data, better ability to detect extremes, deployment in hostile remote locations, faster access to data, consistency and objectiveness in measurement, and ability to perform automatic quality monitoring.

Each remote station will measure the data every 15 minutes and transmit data to the ERS regularly once in every hour.  The ERS shall collect the field data, store it and then pass the data to the data centre and then after quality controls on to the RT-DSS and long term data storage.

The remote station shall hold the data for at least one year, and shall record the latest data by replacing the oldest data.
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Figure 1: Typical arrangement of radar sensor for bridge sites
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Figure 2: Typical arrangement of radar sensor for bridge sites or fixed to retaining wall

Functional Description of Earth Receiving Station

One Earth Receiving Station (ERS) shall be established at the Data Centre Porvorim Goa. WRD Goa will provide an uninterruptible power supply, a suitable location for the antenna dish and space to install the ERS data collection computer.  The ERS will be used to receive all INSAT transmissions before passing the information on to a secondary processing function which will perform the quality control, web based data visualization, while handing the data off to the RT-DSS.  The ERS will be able to collect any message being transmitted through INSAT and should be able to receive 50 stations in real time. The supplier will provide all services to establish power to the ERS and put the system on an INTRANET.  The supplier will provide all civil works related to the installation of the antenna, including cabling, wiring, or other such infrastructure required to operate the ERS.

Functional Description of Data Centre

The objective of Data Centre in Porvorim Goa is to ensure that high quality data collection, compilation, processing and the data are available for making flood warning.
The Data Centre will receive data at every 60 minutes on a real-time basis from the ERS, storing all raw data collected on a computer server. The Data Centre will also receive data at every 60 minutes on a real-time basis from the 11 Radar water Level Sensors through GSM modems installed under different contract, storing all raw data collected on a computer server The supplier under this contract will provide server which will make real-time and historical data available from the data collected from the ERS and the 11 RWLS to the RT-DSS.  The space for the RT-DSS will be provided by WRD Goa at Data Centre in Porvorim Goa.  Processing capabilities for this function will be provided by the supplier.  The details of the Data Centre and the function of the hardware and software are provided in the specifications.
Figure 3 provides a system block diagram of Data Centre components that will be provided by the supplier under this contract.  Components include ERS, Data Acquisition System server and the software for the collection, quality control, and relay of information to the RT-DSS.  This infrastructure includes all networking devices to connect the equipment via INTRANET to the RT-DSS.

The Web Portal will be at Data Centre Porvorim Goa, the DAS supplier will develop the Web Portal. The supplier will have responsibility in developing a software tool to view the data, which will include all data collected under Hydrology Project i.e. Surface Water, Ground Water, Hydrometeorology and Water Quality along with tools for quality control.  The software shall also allow information on water levels to be output on demand to Android-based mobile devices such as smart-phones.  If necessary an application shall be developed that can be loaded onto such devices.The data flow will be as follows:

(12) Each RWLS will automatically measure reading every 15 minutes and transmit this measurement. It will store this observed data in its memory and then transmit it in self timed manner in its prescribed time slot once every hour.


(13) Random transmissions based on meeting data thresholds may be requested.

(14) The overall probability of data reception for the system will be 95% or better.


(15) The ERS will be installed at the Data Centre Porvorim.  The data collected by the ERS will be processed by the data processing software.

(16) The processed data will be stored locally in the data processing centre and made available to the RT-DSS in an ASCII flat-file format that will include the station identifier, time, date, measurement interval, and parameter tag.

(17) For the purpose of compatibility, the supplier shall coordinate for development of RT-DSS, including database management system.

[image: image3.png]



Figure 3: Schematic diagram of data flow for Data Collection Network at Data Centre Porvorim Goa
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Figure 4: Location map of flood monitoring stations in Goa

