Case Study
of

eal Time Hydro-meteorological Data

cquisition System Installed In Krishn

d Bhima River Basins in Maharashtr

MECHATRONICS SYSTEMS PRIVETE LIMITED




o=

The geographical area of Maharashtra state is 308 Thousands Kmz2.

Major river basins in the state are the Krishna river with its major tributary as
Bhima, Godavari, Tapi and the West flowing rivers of Konkan strip.
Maharashtra receives rainfall from both south-west and north-east monsoon.
The state has very highly variable rainfall ranging from 6000 mm in upper
catchments to 400 mm in shadow areas of lower catchments.

Majority of rainfall mainly occurs in a four months period between June to
September with the number of rainy days varying between 40 to 100 .

The state experiences flash floods particularly in Western Ghats including
Krishna and Upper Bhima basins. For instance, Sangli and Kolhapur
districts in Krishna Basin and Pune and Solapur districts in Bhima basin

experienced severe flood several times during recent decade.
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il_'Ee work under this project includes measurement of meteorological parameters
ike:

rain precipitation,

temperature,

humidity,

barometric pressure,

wind direction and speed,

solar radiation
il_'Ee work under this project includes measurement of hydrological parameters
ike:

water level,

discharge,

gate positions
The collected data under this proposed system will be used as ‘Input’ to the
Decision Support System for basin wide flood regulation.

Correctness and real time availability of the data from remote stations has
paramount importance.

The data from wide spread remote stations will be received at Data Center
through various communication media like GSM/GPRS or VSAT.
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Project comprises of real time data acquisition from 249
designated remote stations which include:

Automatic Weather stations (AWS),

Automatic Rain Gauge Stations (ARG),

Gauge discharge (GD) stations,

Reservoir level & Discharge stations

Co-operator stations:

- IMD, ISRO, CWC are the government entities who have
established their own ARG, AWS and GD Stations in the
project area with real time data dissemination facilities to their
respective Data Centers. It is proposed to have the data of
these 29 co-operator stations through internet from the co-
operator data centers.
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Automatic Rain Gauge (ARG) Stations: It is proposed to
install new ARGs at 127 locations in the project area

Full Climate Stations (FCS): In the project area it is
proposed to install FCS at 42 locations

Gauge Discharge (GD) Stations: Along the river Krishna,
Bhima and its major tributaries, it is proposed to install 37
gauge discharge (JGD) stations out of which 2 GD stations have
ARG and 2 GD stations have FCS combined at these locations.

Reservoir Level and Outflow Stations: There are 46
Reservoir level and outflow stations in this project out of which
17 have ARG combined and 6 Reservoir level and outflow
stations have 171 gate sensors.

In addition to the above categories, combination of the GD and
ARG, GD & FCS and Reservoir & ARG is also proposed in the
contract agreement. Reservoir stations at all reservoir locations
will have gate sensors interfaced with the DCP for
measurement of outflow discharge through spillway, irrigation
and power outlets.



Establishing Hybrid Data communication network of VSAT and
GSM/GPRS.

Satellite data communication network along with the VSAT MASTER
station at Sinchan Bhavan Pune and 93 remote stations

Establishing GSM/GPRS data communication network with the
GSM/GPRS receiving center at Sinchan Bhavan Pune and 156 remote
stations

Out put the Real Time Data in required format for further Analysis and
flood estimation.

Operation & Maintenance for 5 Year Period.
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Category-I : Co-operator stations

Category-II :Automatic Rain gauge stations (ARG)
Category-III : Full Climate Stations (FCS)
Category-1V : Gauge Discharge Stations (GD)
Category-V : Reservoir Level & Outflow Stations

Category- VI : Reservoir level & outflow station with Gate Sensors
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Data for co-operator stations (29 Nos.) like
ARG, FCS and GD stations already established in
the project area i.e. Krishna and Bhima River
Basins in Maharashtra by Indian Meteorological
Department (IMD), Indian Satellite Research
Organization (ISRO) and Central Water
Commission (CWC) with wireless data
communication facilities will be collected
through the Internet from the existing
IMD/CWC/ISRO data servers /websites in Coma
Separated Variable (CSV) or any other mutually
agreed data exchange format.

The co-ordination and permissions from the co-
operators to access the required data in
mutually agreed data exchange format will be
opted by the WRD.
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Rain precipitation sensors at 127 locations installed and measuring data
using tipping bucket (with siphon arrangement) type rain sensor interfaced
with the data logger.

Collected data at 89 stations transmitting periodically to Data center through
GSM/GPRS network. Identified 38 stations in this category which do not
have the GSM/GPRS connectivity transmits the data through satellite data
communication network.

Remote stations in this category have solar power supply with 10 days
battery backup. Power budget for each category is included in the report.

Installation of this category stations done as per the World Meteorological
Organization (WMO) norms and requirement specifications in the tender
document.
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CATEGORY-II

{ AUTOMATED RAINFALL STATION- Installed System)

Solar Panel

Data Logger Rain Bucket
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Full Climate Stations automatically measure, temperature, relative
humidity, barometric pressure, wind speed, wind direction, solar
radiation & rain precipitation at 42 identified locations.

39 stations communicate through GSM/GPRS network.

3 station through Satellite communication network.
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CATAGORY-III
{ AUTOMATED FULL CLIMATE STATION- Installed System)

L OV

Data Logger

Full Climate Station

Tipping Bucket

L
'
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River Gauge Discharge stations measures river level/discharge
using shaft encoder / Bubbler / Radar type water level sensors
interfaced with the data logger.

Collected data transmitted to data center through GSM/GPRS and
Satellite data communication network.

Gauge discharge curves for all the GD sites will be provided by WRD
and periodically calibrated using actual ADCP measurements.
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{RIVER LEVEL AND DISCHARGE

Level Sensor

Data Logger Level Sensor
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Reservoir water level and outflow discharge stations comprising of
Radar / shaft Encoder/ Bubbler type water level sensor and data
logger which measures reservoir water elevation and transmit this
data to Data Center.

Out of these reservoir stations 17 stations have additional rain
precipitation sensor for measurement of rainfall.

All reservoir in this category also have gate sensors (171 Nos.)
interfaced with the same data logger for measurement of gate
opening and calculation of the discharges.

Reservoirs with gated spillway, irrigation and outlet gates play vital
role in the stream flow regulation and hence the data for these
stations is very critical and of utmost importance.
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Level Sensor

Data Logger
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Reservoirs with gated spillway,
irrigation and outlet gates play vital
role in the stream flow regulation and
hence the data for these stations is
very critical and of utmost
importance.

To measure reservoir discharge, real
time gate measurement is required at
each gated reservoir station.
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Communication Network
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Communication Network
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VSAT

Satellite

RTDAS Software VSAT DATA
Server
Reservoir Level Rainfall
Data Collection Platform Data Centre at Sinchan Bhavan
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GSM/GPRS

e B
Weather station

River Level
RTDAS Software GSM/ GPR.S
Data Collection

System

Data Collection Platform Data Centre at Sinchan Bhavan
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Data Center is the core of the whole system and responsible for collection of the data
from all remote stations, validation of the received data, display and store valid data in
the database and providing access to the database for DSS and stream flow forecasting.

It comprises of the communication equipments for satellite and GSM/GPRS data
communication network along with instruments & antenna etc., communication servers,
Quality control servers, operator work stations, UPS for power backup and printers for
generating hard copies of the reports.

Application software running on the communication servers collect the data from the
remote stations, validate the received data from its upper, lower and delta limits.

Based on the received data alarms and events generated and displayed on the screen.

Database management software running on the Quality control server manage the
database.

Data from the co-operator stations (29 Nos.) is collected through internet and will be
stored in the database.

MECHATRONICS SYSTEMS PRIVETE LIMITED



MECHATRONICS SYSTEMS PRIVETE LIMITED



Application Software- Screen Shots

HOME KRISHNA BASIN + BHIMA BASIN + VIEW + LOG IN
utomated Reservoir Water L evel and Outflow Discharge Stations of Krishna Basin
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Application Software- FCS Screen Shots

+ 8l LOG OuT

Automated Full Climate Station Details

[ Keshoa - |[ Bhuin . Saturday 11 March 2017 16 01 45

Current Rain Details

. Today's Rain : 0 (mm)
‘ Total Rain : 740 (mm)
- .
Yesterday's Rain : 0.00 (mim)

urrent Weather Parameter Details:

. Solar Radiation : 812 (W/m?)

anh .
S.¢ Last 24 Hours
\Wind Speed (m/s)

Min: 0.03 Max:3.35 Avg0.93

Pressure (hpa)
[Min: 92750 Max933.80

Avg:931.10 I g i
Temperature (°C) & K A

Min: 13.10 Max:29.00 Avg:20.67] 220 i 1 (2500
Humidity (%) -

R J LTemp.c) )

‘Ean‘ Alarm Description ‘

1 Unreliable Humidity 02/08/2016 11:30:00
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Application Software- Rainfall Screen Shots

HOME KRISHNA BASIN + BHIMA BASIN +

Automated Rainfall Station Details

[ krishna +] [ Bamnol | Saturday 11 March 2017 15 52 30

Bamnoli Current Details

District - Satara Today's Rain - 0 (mm)
Taluka : Satara ‘ Total Rain - 3188 (mm)

Longitude - 73°45'52" " Yesterday's Rain : 0.00 (mm)

Latitude : 17°43'55" Last Updated Date and Time
11/03/2017 15:00:00

No Alarms

(D24/7 Last 7 Days Data

gzSummary |, Chart = Table

Saturday Sunday Monday Tuesday Wednesday | Thursday Friday
D (2.} (2.} (2.} (2.} (.} D

Today: 0.00 (mm) Today: 0.00 (mm) Today: 0.00 (mm}) Today: 0.00 (mm}) Today: 0.00 (mm) Today: 0.00 (mm) Today: 0.00 (mm})
Total: 3188.00 (mm) § Total: 3188.00 (mm) | Total: 3188.00 (mm) J Total: 3188.00 (mm) | Total 3188.00 (mm) Total: 3188.00 (mm) | Total: 3188.00 (mm)

@ Powered By Mechatronics System Pvi. Ltd, Pune. ® All Rights Reserved 2013. This site is best viewed wsing current versions of Firefox, Chrome or Microsoft Internst Explorer 9.0
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Application Software- River Guage Screen Shots

HOME

LOG OUT

Automated River Water Level (Stage) and River Discharge Station Details

| Krishna v” Kagal NH 4

h 2017 15 55 18
Hydraulic Details

Level Hourly Disch Daily Disch

(mtr) (Cumecs) (Cumecs)
STt Tl R 2o VAl High - 540.00 [Maximum : NA Maximum - NA
(11110 R [ < S PRl Bed - 530.00 |Average : NA lAverage - NA
River Name - Top - 538.00 Design Discharge : NA

Doodhganga

*j“;" Last 24 Hours Data :

[
River Level (mtr)
Minimum

53443

Discharge (Cumecs)
IMaximium Minimum

53455

Average

534 50

Iaximium Average

76.56 8239

o TR 79.89
Discharge : 81.90 Cumecs

o
Sensor : Shaft Encoder ‘ Alarms
Last Update Date & Time : 11/03/2017 15:45:00 [RCEaCIL

(D24/7 Last 7 Days Data

s=Summary yJ, Chart

T Table

Saturday Sunday Monday Tuesday Wednesday | Thursday Friday

Level: 534 29 mir
Discharge :
69.88 Cumecs

Level 534 54 mtr
Discharge :
81.90 Cumecs

Level 534 60 mir
Discharge :
84.84 Cumecs

Level: 534 .58 mir
Discharge :
83.86 Cumecs

Level: 534.52 mir
Discharge :
80.93 Cumecs

Level: 534.48 mir
Discharge :
78.98 Cumecs

Level: 534.53 mir
Discharge :
81.41 Cumecs
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Application Software- Reservoir Screen Shots

Automated Gate Opening Details

| Krishna + H Radhanagari v Saturday 11 Marc| 16 T 03 5 28

Radhanagari Level Details
District : Kolhapur Reservoir Level : 581.59 (mtr)
aluka : Radhanagari Gross Contents : 108.630 (McuM)
Longitude : 73°57°35" % Contents 4174 (%)
Latitude : 16°24'19" Live Contents :91.799 (McuM)

River Name : Bhogawati

D|scharge Details

_ Spillway Discharge Rate : 000.00 (Cumecs)
Irrigation Outlet Discharge Rate : NA (Cumecs)

— ' P Power Outlet Discharge Rate : NA (Cumecs)

Hydraullc Details

MWL : 591.28 (mtr) TBL : 592.35 (mtr)
FRL :590.98 (mtr) MDDL : 566.14 (mtr)
Type of Sensor: Radar

No Alarms

o1 02 03 04 05 06 o7
Close  Close  Close Close Close Close  Close

(D24/7 Last 7 Days Data

szSummary ,Chart [ Table

Gate
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Software- Reservoir Summary R

RTDAS for KRISHNA and BHIMA BASIN PROJECT

P —"]

]

o4t of b bl ¢ Find | et T @

Real Time Data Acquisition System for Krishna and Bhima Basin
Category : Reservoir
Bhima Basin

Hydraulic Details Current Data Discharge Rate (Cumecs)

s Hame of Reservoir River LSL  FRL Live Date  Time Level Live % Live Spillway Irrigation  Power Outlet
Ho.. Basin (mtr)  (mtr)  Capacity (mtr)  Storage  Storage Outlet
(McuM) (Mcu)

1 Chilewadi Mandivi 70317 74314 245100 220042013 16:00 71312 0.0000 0.00 0.00000 0.00000 0.00000
2 Manikdoh Kukadi 68300 71125 2881000 221042013 16:15  686.08 111780 388 0.00000 0.00000 0.00000
3 Yedgaon Kukadi 63430 641.00 NiA 220472013 1615 636.07 90380 1140 0.00000 0.00000 0.00000
4 Dimbe Ghod 88275 71915 3539100 22042013 1600 63413 559270 1576 0.00000 0.00000 0.00000
5§ Chaskaman Bhima 62789 64953 NS 220472013 1615 636.07 464500 2152 0.00000 0.00000 0.00000
6 Wadiwale Kundali 82211 624.00 303900 220042013 16:15 628569 148330 4918 0.00000 0.00000 0.00000
7 Pawana Pawana 59924 614.48 2040000 22042013 1615 60570 1034380 5193 0.00000 0.00000 0.00000
8 Warasgaon Mose 80025 63950 2750000 220412013 16:15 62046 1023460 2845 0.00000 0.00000 0.00000
9 Panshet Ambai 60980 63581 3016100 22042013 1600 61467 300460 1159 0.00000 0.00000 0.00000
10 Khadakwasala Mutha 57430 58247 S6.0000 220042013 1615 58075 335948 6034 0.00000 0.00000 0.00000
11 Ujani Bhima 49103 49683 NiS 220472013 1615 488.05 0.0000 0.00 0.00000 0.00000 0.00000
12 Bhatghar Yelwandi 57848 62329 6726500 22/04/2013 1615 60365 131.8288 1981 0.00000 0.00000 0.00000

13 Vir hira 56232 57985 2660000 22042013 16:15 57145 790351 2967 0.00000 0.00000 0.00000

Filling Percentage on 23/0412013 Filling Percentage ~ No. of Reservoir as
on 23042013

' less than 10% 3

‘ 10%to 25% H

25%10 50% 3

' 50%t0 75% 2

0

5% to 90%
Fognatie More than 90% 0

M less than 10% W 10% to 25% M 25% to 50% NN 50%to 75% N 75%to 90% MM More than 90%
Total 13

Print Date Time : 42312013 12:54:49 PM 1of1

’@ Powered By System P, Ltd, Pune ¢ 2013
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Application Software- FCS Summary Reports

HOME KRISHNA BHIMA BASIN VIEW + LOG OUT

SUMMARY REPORT DETAILS

Category | Arcs '] [ = Current <Daily ||,
404! o @ Find Next 7 G
Real Time Data Acquisition System for Krishna and Bhima Basin
Name of Basin : Krishna
Automated Full Climate Stations
Current Rainfall Current Data
S Name of Automated Date il Cur ) Time il Total Temperature  Humidity Wind Wind Atmospheric Solar
No. Full Climate Stations in Rainfall from 8:30 Cummulative (°C) (%) Speed Directi F iati
(mm) in (mm) AM Rainfall (mis) (°N) (hpa) {winm?)
in (mm) in {mm)
1 Ambale 11032017 0.00 1102.00 14:30 0.00 1102.00 28.30 2960 1.81 322 538.90 1053
2 Bhuinj 11032017 0.00 T40.00 15:30 0.00 740.00 28.40 23.00 0.86 254 929.70 812
3 Chandgad 11032017 0.00 1827.00 15:30 0.00 1827.00 29.70 21.50 0.85 299 §32.20 625
4 Gudhe 11032017 0.00 630.00 15:30 0.00 630.00 2960 2270 277 257 540.10 763
5 Islampur 111032017  0.00 720.00 15:45 0.00 720.00 30.30 2470 0.92 23 550.00 699
6§ Kavate Ekand 11032017 0.00 565.00 15:30 0.00 565.00 30.80 20.40 1.86 270 947.00 759
7 Khanapur 11032017 0.00 412.00 15:30 0.00 412.00 27.30 22.80 383 256 921.30 923
8 Kuchi 11032017 0.00 489.00 15:30 0.00 489.00 29.70 20.40 1.70 256 §37.90 799
9 Mhaisal 11032017 0.00 585.00 15:00 0.00 585.00 31.20 17.10 1.90 307 955.40 500
10 Parali 11032017 0.00 1530.00 15:30 0.00 1530.00 28.80 29.40 25 293 §31.60 845
11 Patrayachiwadi 11032017 0.00 2628.00 15:30 0.00 2628.00 29.10 29.90 1.93 255 947.80 801
12 Rahimatpur 11032017 0.00 779.00 15:45 0.00 779.00 30.10 19.00 405 280 5943.30 686
13 Rukadi 11032017 0.00 833.00 15:30 0.00 833.00 31.80 16.50 0.25 168 851.70 749
14 Sarud 11032017 0.00 1522.00 14:30 0.00 1522.00 29.50 25.80 1.93 255 594470 932
15 Shivade 11032017 0.00 T44.00 15:30 0.00 T44.00 30.10 2220 1.46 250 94620 644
16 Wangi 11032017 0.00 524.00 15:30 0.00 524.00 30.30 0.00 0.64 233 540.30 721
Print Date Time : 11/03/2017 16:04:54 1of1
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Application Software- Reservoir Trend
~ RTDAS for KRISHNA and BHIMA BASIN PROJECT
. ,“}
IP l l HOME KRISHNA BASIN + BHIMA BASIN + A 0G
© Basin £ ] Category [ 3]Location [Grian ]
Trends[ Reservoir Level vis Time v l
© Daily © Monthly Select Month :  Maren-2013
Reservoir Level v/s Time of Bhima Basin Reservoir Location - Chaskaman District - Taluka - 1
Monthly Report for March-2013
_, HMDDL  MReservoir Level HMWL
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A
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L 2 Time
@ Powere: d By Mechatronics System Pyt. Ltd, Pune.® &l Rights Reserved 2013
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Application Software- FCS Trend

HOME KRISHMA BASIN + BHIMA BAS

TRENDS DETAILS

Basin Category [ AFcs "] Location [ shuin ']

Trends l Temp. v/s Time vl

Daily #Monthly ©Yearly Select Month : | Ferry 7| Select Year : | 2017 ] m

Temp. vis Time of Krishna Basin AFCS - Bhuinj Taluka - Wai District - Satara ]
Monthly Trends for February-2017
EMin BEMax ©OAvg.
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Comparison (Sensor and Manual)

Khamgaon
RTDSS Datad
mm
= HPD Data Dail
A 1 1 1 1 / T 1 I/I T T T T T T T T 1 T T T T
1 2 3 456 7 8 910111213141516171819202122232425262728
Date
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Rainfall mm
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Ambeghar: Comparison of Daily Rainfall -ARS & ARG & SRG forJuly 2013
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r Water Level Comparison (Manual
Koyana (July 2013)

== = Flood Control
Lake Level in

4 5 6 7 8 9101112131415161718192021 222324
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infall Comparison (Sensor and
Month: Khamgaon

nnnnn

mm
——HPD Data Daily Rain in

/ S
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