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Battery charging and care of battery
Data logger’s Battery

The ESCL-10VT R4 Single channel data logger with internal battery uses two primary D-cell non-
rechargeable batteries as a power source.

If the ESCL-10VT R4 data logger is not going to be used for more than 30 days, remove the batteries
from battery compartment.

When battery voltage is showing 10 percent of battery capacity left in system information screen (at
Readout unit), replace the battery at the first opportunity to avoid data loss.

WARNING: Always SHUTDOWN Data logger before removing battery from the Data logger. Data may
be lost otherwise.

Readout unit's (Mobile Phone’s) Battery

The ESCL-10VT R4 relies on an Android Mobile Phone as a readout unit. The mobile phone generally
has an internal sealed rechargeable Li-ion battery as a power source. A separate battery charger/adaptor
unit operating from universal AC mains supply is optionally (available separately) supplied with ESCL-
10VT R4 Readout unit. This battery charger operates from 90 to 260 V AC, 50 or 60 Hz which makes it
suitable for operation from AC mains available throughout the world.

On receiving the mobile phone for the first time discharge the battery fully and then recharge the battery
for 2 hours using the supplied mains powered battery charger.

If the mobile phone is not going to be used for more than 10 days, fully charge the battery and switch
OFF the phone before storing the mobile phone. Also fully charge the battery before use if the mobile
phone has not been used for more than 10 days.

The user is strongly advised to read the instructions and user's manual supplied with the mobile phone
on how to take care of its battery.

www.encardio.com
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1 INTRODUCTION

1.1 Overview

The ESCL-10VT R4 Single Channel Data logger is designed to be very simple to use, be deployable in
harsh environments and to be as compact as possible. The user-friendly software and standard D-cell
batteries allow easy downloading of the data and maintenance in the field. Even users with very little
experience with Geotechnical Instruments will be able to connect, download data and change settings
with a matter of a few inputs.

1.2 System Components

The automatic water level monitoring system model ESCL-10VT R4
consists of the following system components and accessories:

« Datalogger with internal battery back-up and communication
option

« Pressure sensor with attached cable and connector for
connecting to data logger end connector

»  Configuration software CD
» USB to serial interface cable

» Installation accessories including screw driver, safety wire rope
with holder, cable looping holders

-
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« Data SIM (client scope)
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2 OPERATING PRINCIPLE

ESCL-10VTR4 Single channel datalogger operation

The ESCL-10VT R4 automatic water level monitoring system, works on simple principle; the water
pressure is sensed by the pressure sensor at the diaphragm when water head is maintained above the
sensor diaphragm. The pressure and temperature sensed by the pressure sensor is transferred to data
logger. The data logger with built-in barometric pressure sensor processes this data to read and record
all the parameters using various coefficients. The current/logged data from the data logger in the field can
be viewed on the laptop. In telemetry system the logged /scanned data is transmitted to FTP server to

view through Internet.
The parameters recorded by data logger:

=  Water Level

= Barometric pressure
= Temperature

= Battery Voltage

= Hourly Rain Fall

= Daily Rain Fall

Data can be stored in engineering units. Data
logger calculates the pressure in terms of water
column (in mWc) after correcting for the
measured barometric pressure and water
density, it stores the values together with the
current date, time and battery voltage as a data
record in its internal non-volatile memory. It has
64 Mb non-volatile flash memory to store up to
3,145,728 data points.

The use of individual barometric pressure
sensor with piezometer allows the water level to
be corrected barometrically. The use of
barometric pressure sensor eliminates the
apparent variation in water pressure due to
variation in atmospheric pressure.

Data logger with built in 3G/4G cellular has
capability to upload data records directly to
remote FTP server. Upload schedule can be set
in Data logger. The data logger can be
programmed to take a measurement from every

Figure 2-1 Data logger with sensor cable

5 sec to every 168 hours in linear or event sampling mode.

Figure 2-2 shows the Datalogger and Piezometer installation diagram.
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Fastener —
(drill @10x80)

Datalogger —

at monitoring room
(Monitoring room
provided by customer)

Sensor cable
/ Holding plate \
)

~— Fastener
(drill @10x80)

Sensor protection
with safety wire

Sensor cable

—— Piezometer

4" Gage well
(Provided by customer)

Figure 2-2 Data logger and Sensor installation

Where: Ds = Sensor Installation Depth from Ground Level
Dw = Water Level from Ground Level
Hw = Water table above pressure sensor

Water level can be calculated by:

DW=D5—HW
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3 DATA LOGGER SETUP

Refer following steps to setup data logger for first time.

3.1

Refer following steps to connect Piezometer sensor
with data.

1

8
9

Connecting Sensor Cable

Open the data logger by unscrewing the 4
screws provided at top cover.

Unscrew the cable gland (CG-1) of data logger
cable gland holder and pass sensor cable end
through cable gland assembly as in Figure 3-3.

Take the sensor end connector and push tool
provided for connecting the sensor end cable.

Check step 2 in Figure 3-4, hold and press
down push tool to connect cable.

Connect Black (B) in the first slot, Red (R) in
the second slot, Shield (S) in the third slot,
White (W) in fourth slot and Green(G) in fifth
slot. See Figure 3-5.

Terminal | Wire Color
T+ Green
T- White
GND Shield
S+ Red
S- Black

Wrap the strengthening thread around the

screw and tight the screw on stud. Figure 3-3: Sliding cable

gland assembly
Pull the cable out to transfer cable load on the

strengthening thread.
Plug the connector into socket provided on board as shown in Figure 3-7.

Push the cable gland holder in place by applying sideways pressure.

10 Screw back the cable gland.

Figure 3-4: Connecting the sensor cable to sensor end connector
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Figure 3-5: Connector wiring

strengthening thread

Figure 3-6: Connecting the sensor cable  Figure 3-7: Data logger to sensor cable assembly

3.2 Connectng Rain Gauge

Now connect the wires for rain gauge connection. Connect the two wires comming from rain gauge to
screw connector J3 as shown in Figure 3-8.

SIM CARD HOLDER

Figure 3-8: Connecting Rain Gauge cable

3.3 Inserting SIM Card

A 3G/4G enabled SIM card is required for Dataloggers those are having telemetry option to upload
logged data to remote FTP server. Refer following steps to insert SIM card into Datalogger.

1 Remove the top cover of data logger by un-screwing the four screws on the top cap of the data
logger.

2 Unlock the SIM card holder by applying the force from side way and pull to flip—up the SIM card
holder as explaned in Figure 3-9.

3 Insert the SIM card into slot of SIM card holder as direction shown in Figure 3-10.

Page | 5



Users’ Manual ESCL-10VTR4 Single channel datalogger operation

4  Close the SIM holder by pushing from the opposite side keeping the SIM pushed down as shown
in Figure 3-11. Slide the holder to Lock.

Step4: Flip-down Step5: Slide the

holder holder SIM card the holder holder to lock

Step2: Flip-up the Step1l: Slide the Step3: Insert the ’

Figure 3-9 Figure 3-10 Figure 3-11
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4 RAIN GAUGE

Encardio-rite model ERG-200 rain gauge with a proven tipping
bucket mechanism provides a cost effective reliable method for
measuring and recording rainfall. It is easy to use, durable and
precision automated to provide long term, trouble free operation
with a minimum of maintenance. It is corrosion resistant having a
stainless steel outer housing. It is designed for many years of
trouble free operation.

Inside each rain gauge is a balanced tipping bucket mechanism
with a magnet and switch assembly. Collection of rain is through a
200 mm diameter catchment through a debris filtering screen. A
funnel inside the rain gage feeds collected rain water into one of
the two buckets. As soon as the preset amount of water has been
collected in the bucket, it tips the other way, automatically emptying
the water and positioning the other bucket for collecting rainfall.
The measured water exits through drain tubes provided at the base
of the rain gage. The tipping bucket mechanism activates a sealed
magnet sensitive switch that produces a contact closure for each
0.2 mm of rainfall. Two adjustable screws provide calibration of
buckets by changing position of the bucket stop point.

High vertical sidewalls of the model ERG-200 prevent splash-out of Figure 4-1: ERG 200 Rain
rain from the catchment thus resulting in better accuracy. Each rain Gauge

gauge is individually calibrated for optimum accuracy. Three

adjustable legs allow the rain gauge to be fastened permanently

onto a platform or deck using standard fasteners.

41 Installing Rain Gauge

Unscrew the
Allen Bolt

Refer following steps to install the Rain gauge unit.

1 Grout/Fix the Rain Gauge unit by 3 Anchors/Bolts
on a horizontal plane.

2 Unscrew the allen bolts using allen key as shown in
Figure 4-2.

3 Remove the outer housing as in Figure 4-3.

4  Adjust 6 hex nuts as shown in Figure 4-4 to make
the bubble level in centre as shown in Figure 4-5.

5 Cut and remove the safety rubber as shown in
Figure 4-6. (As this safety rubber is to avoid the
movement of bucket during shipment)

Figure 4-2

6 Place the outer housing and tighten the allen bolts.

7 Now connect the two wires of rain gauge unit to the
Datalogger as shown in Figure 4-7.
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Figure 4-5

Figure 4-6 Figure 4-7

Connect Black wire at Connect Red wire at
GND terminal SIG terminal
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5 POWER SUPPLY

ESCL-10VT R4 Datalogger can be powered by either of 3 options.
= Using 1.5V Alkaline Batteries
= Using 3.6 V Lithium Batteries

= 12V external powered.

51 2 X 1.5V Alkaline battery option

Datalogger with this option uses 3 V powered power supply module. In this option, two D-size 1.5 V
standard Alkaline Primary Batteries can be used to power-up the Datalogger.

Figure 5-1 Datalogger powered with 2 x 1.5 V Alkaline Batteries

5.2 2X 3.6V Libattery option

Datalogger with this option uses 7.2 V powered power supply module. In this option, two D-size 3.6 V
standard Lithium Primary Batteries can be used to power-up the Datalogger.

Figure 5-2 Datalogger powered with 2 x 3.6 V Lithium Batteries

5.3 12V External Powered (Mains/Solar)

Datalogger with this option uses 12 V powered power supply module. This 12 V supply can be fed
through either of various options like.

= 12V from Mains Adaptor
= 12V from solar panel
= 12V from Battery backed power supply etc

Following Figure (Figure 5-3) showing an example of external power supply option.
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Figure 5-3 Datalogger powered with 12 V Solar powered
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6 COMMUNICATION INTERFACE

Data logger can be configured by application software using communication cable or via Bluetooth.
These methods are explained in following sections.

6.1 Communication Cables

Communication cable has 4 pins USB connector at one end and 9 pins D-sub connector at another end.
Connect 9 pins D-sub connector of the Interface Cable to the Data Logger and other end with USB
socket at PC/Laptop. If communication cable is unavailable, standard USB to RS-232 Converter can be
used. Cable wire details are given in following table.

Figure 6-1: Communication Cable

9-Pin D-Sub Female FTDI cable wires
2 Orange
3 Yellow
5 Black
7 Brown
8 Green

RS-232 Interface Cable has 3 pins circular connector at one end and 9 pins D-sub connector at another
end. Connect 3 pins circular connector of the Interface Cable to Datalogger and other end with 9-pin D-
sub socket to communication cable. Cable wire details are given in following table.

BT

-
-
T .

Figure 6-2: RS-232 Interface Cable
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9-Pin D-Sub Male 3-Pin Circular Connector
2 Orange
3 Yellow
5 Black

6.1.1 Connecting Data Logger with Laptop/PC using communication cable

Connect the Datalogger with Laptop/PC using communication cable as shown in Figure 6-3. Run the
application on Laptop/PC to interface the Datalogger.

Figure 6-3: Datalogger connection using communication cable
6.2 BluetoothTM Modem

The Datalogger can also be connected using Bluetooth™ modem for communicating with
PC/Laptop/Mobile. Take one Bluetooth™ modem supplied by Encardio-rite. Remove the battery cover.
Insert two standard ‘AA’ 1.5V Alkaline batteries into the holder as shown in Figure 6-5.

Figure 6-4: Bluetooth Modem

)i m=-TOSHIBA

Y8iIHSD.]

Figure 6-5: Inserting Batteries into Battery holder
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Make sure that modem must be configured for 115200 baud rate and hardware flow must be OFF. Verify
DIP switch settings with following Figure 6-6.

Figure 6-6: Bluetooth modem DIP switch settings

6.2.1 Connecting Data Logger with Laptop/PC using Bluetooth™ Modem

Take a Bluetooth modem and plug it at 9-pin D-sub connector of RS-232 Interface cable as shown in
Figure 6-8.

Turn ON the Bluetooth modem by pressing ON/OFF switch provided near modem’s battery compartment.
The power indicator of Bluetooth modem will glow in GREEN colour to ensure that Bluetooth modem is
ON. Turn ON the Bluetooth of the PC/laptop and search Bluetooth devices in the network. Once
searching gets completed, a list of Bluetooth devices found is displayed. Find the Bluetooth modem’s
serial number in the list of devices found and click for pairing the PC/Laptop with the Bluetooth modem.

Once pairing button is pressed it will ask to enter passkey for authentication. Enter pairing code
“69836776” and then press OK. On successful authentication it will show that device is paired. Now the
PC/Laptop is paired with Bluetooth modem. This activity is required for first time connection with the
Bluetooth modem.

;;;;;;

%) @Bluetooth (¢

Figure 6-8: Connecting Datalogger with Laptop using Bluetooth Modem

Run the application software at PC/Laptop. Go to home screen and select the assigned virtual COM port
and press connect Datalogger button to connect the Datalogger.
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6.2.2 Connecting Data Logger with Mobile Phone using Bluetooth™ Modem

Take a Bluetooth modem and plug it at 9-pin D-sub connector on RS-232 comms card of Datalogger as
shown in Figure 6-9.

Turn ON the Bluetooth modem by pressing ON/OFF switch provided near modem’s battery compartment.
The power indicator of Bluetooth modem will glow in GREEN colour to ensure that Bluetooth modem is
ON. Turn ON the Bluetooth of the Mobile Phone and search Bluetooth devices in the network. Once
searching gets completed, a list of Bluetooth devices found is displayed. Find the Bluetooth modem’s
serial number in the list of devices found and click for pairing the Mobile Phone with the Bluetooth
modem.

3) ©Bivetooth ({

Figure 6-9: Connecting Datalogger with Mobile Phone using Bluetooth Modem

Once pairing button is pressed it will ask to enter passkey for authentication. Enter pairing code
“69836776” and then press OK. On successful authentication it will show that device is paired. Now the
Mobile Phone is paired with Bluetooth modem. This activity is required for first time connection with the
Bluetooth modem.

Run the application software at Mobile Phone. Go to main menu screen and select the Bluetooth
modem’s serial number from device list. Device list can be viewed by pressing connection button from
main menu screen. On selection, Datalogger will get connected to mobile phone automatically.
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7 DATA LOGGER INTERFACE SOFTWARE

71 ESCL-10VT R4 Configuration Manager for Mobile Phone

The ESCL-10VT R4 single channel data logger system is using Mobile Phone as a Readout unit. Phone
is running on Android operating system for providing powerful platform to manage applications efficiently.
Readout has so many features like phone calls, SMS, MMS, GPRS/3G/4G, Wi-Fi, Bluetooth ™, USB and
high resolution Camera. User can use Readout as mobile phone for making calls. Readout has
GPRS/3G/4G which enables user to access internet from site to upload/download files and checking E-
mails. Wireless Bluetooth can be used to send files to PC or any other Bluetooth device. High resolution
camera can be helpful to take site conditions’ photographs and send them to the back office by sending
MMS. It has higher capacity external memory card of 8GB which can store lots of data. Data backup can
be taken on regular basis by connecting phone with PC through USB cable.

 ——————

QESBR % 7 .iexW10:03AM
SCL10VT-BX

Monitor

2019/10/30 10:03:45

-999.999 26.7

Parameter (m) Temperature (°C)

2548.09 0.827575

ADC Counts

1000.4
25011

352628080035225

Bit Error Rate : (0)

Figure 7-1 ESCL-10VT R4 Configuration Manager Application running on Phone

The ESCL10VT software running on phone can take sensor readings and store them into memory. The
data logger can be configured through this software. ESCL10VT software has ability to show sensor
reading logs in tabular/graphical format instantly after download reading is complete. CSV files are
created automatically while saving downloaded data. These CSV files can be uploaded to remote server
through GPRS/3G/4G/Wi-Fi.

Running ESCL-10VT application is very simple. It is as simple as playing games in mobile phone. The
graphic user interface makes it users friendly and thus easy to operate.

7.2 ESCL-10VT R4 Configuration Manager for PC/Laptop

The application is configuration manager software for ESCL-10VT R4 Single Channel Data logger. The
data logger can be configured through this software. It analyses the data files produced by the ESCL-
10VT R4 Single Channel Data logger. The application displays raw data and parameter as per set
monitor interval. By setting the log interval for scanning, the readings can be scanned which gets saved
in the logger's non-volatile memory. After download, the application allows the user to analyse the
readings obtained from the data logger in tabular and graphical form.
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B ESCL-10VT-BX Conﬁglﬂatnzn Manager‘ a - T T

L A

Modem Settings Monitor Parameter | Scan&Fnrmat‘ Rain Gauge | View Data | Upload |

-48.774 m

Home System Info | Setup
2019/10/23 14:45:10 ‘
VW Sensor Reading [ Barometer Reading

2474 .61 Hz

381360 Cycles

994.2 hPa ‘

24854 Counts |

[~ Temperature Reading

28.2°C

0.775969 Counts |

] Fahrenheit

 GPRS Modem
Q)N
Signal Strength : 4 G Bit Error Rate :
10 ] 0

Connection Status : Connected

.:I Scan Status

Modem IMEI Number

Status : Iél Turn OFF Modem

352628080035225

Figure 7-2 ESCL-10VT R4 Configuration Manager Application running on PC

The software is designed in a very user friendly manner which can be operated very easily for
downloading of the data and analysing the readings. Even users with little experience with Geotechnical
Instruments can connect, download data and change settings as and when required.
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8 WEB BASED DATA MONITORING SERVICE (WDMS)

The data on variation of water level collected from a large number of boreholes need to be presented as
time Vs water level graphs or as tables for visualization or further analysis. Also the data may be required
by a number of people sitting at different geographical locations simultaneously.

Web Data Monitoring software provided by Encardio-rite aids in the above process. It looks at the
collected data and makes them immediately available in the form of time vs level plots or in tabular form.

The user will have to maintain a desktop PC with an internet connection with static IP and running
windows operating system and Microsoft IIS (Internet Information Service) server to run this software.

Authorized users from anywhere in the world can then login the website using the supplied user name
and password and access the graphs and tables using any internet connected computer and a standard
web browser like Microsoft Explorer, Google Chrome, Firefox etc. Figure 8-1 showing an example of
Borehole data presented in graphical form.
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Figure 8-1: Data display on remote PC

In case a user does not want to host his own server, Encardio-rite can provide this as a service at a low
cost. This service is known as Web based Data Monitoring Service (WDMS) and is available to users
throughout the world.
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9 SETTING SENSOR’S GAUGE FACTOR

ESCL-10VT R4 single channel data logger has capability to calculate parameter values using a second
order polynomial equation.

Y= AzXZ + A X+ Ag
Where, Y is the parameter value in engineering units and X is some function of the sensor frequency
output.

Different manufacturers specify the value of X in different units in their test/calibration certificates
supplied along with the sensor.

Case 1 :'X specified in terms of frequency

If the manufacturer specifies X in terms of frequency, then choose the value of "X-parameter" in SETUP
screen as "FREQUENCY" from the drop down box.

Enter the value of Ao, A1 and Az as mentioned in the manufacturer’s calibration certificate without any
modification.

Case 2 :'X' specified in terms of frequency? (i.e. frequency squared)

If the manufacturer specifies X in terms of frequency? (frequency squared), then choose the value of "X-
parameter" in SETUP screen as "FREQUENCY SQUARED" from the drop down box.

Enter the value of Ao, A1 and Az as mentioned in the manufacturer’s calibration certificate without any
modification.

Case 3 : 'X' specified in terms of digits
This is a legacy case. Many manufacturers specify the value of X in terms of "digits" as defined below
Digits = (frequency)? / 1000

In this case replace A1 with the value A1/ 1000 and Az with the value A2/10,00,000 when entering these
coefficients in the data logger. Ao will remain the same.

Value of Ao

The value of Ao is generally known as offset. It may be specified in the sensor's calibration/test certificate
in which case it can be entered directly in the data logger without any modification.

However, it is more common to determine the value of Ao at site just before or just after installation.

Enter the value of A1 (and A: if required) and check the parameter value just before or after installation of
the sensor (as the case may be) with zero input or reference input that should be considered as zero.
Now reverse the sign of the observed parameter value and enter it in place of Ao.

Recheck the parameter value to ensure that it is now showing zero. If however, a non-zero value is
required then add that non-zero value to the value of Ao and check whether you can see that particular
non-zero value with zero or reference input.

9.1 Installation Depth
Sensor installation depth is the location of VW sensor diaphragm from ground level.
Installation depth = - sensor location from ground level

Example: Installation depth = -10.5 for water level sensor mounted 10.5 meter below ground level.
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10 OPERATION AND MAINTENANCE

Although the ESCL-10VT R4 automatic water level monitoring system is almost maintenance free system
for long time monitoring, however it may require battery replacement.

10.1 Battery Replacement
1 Launch the configuration manager and connect the data logger.
2 Shut down the data logger from applications home screen and remove the USB to RS232 cable.

3 Hold data logger in the position as shown in Figure 10-1(left). Open the top cover.

o
S
=3
A
o
g

Figure 10-1: Battery replacement for Alkaline battery option

4 Replace batteries (Alkaline/Lithium) with the new one as shown in Figure 10-1(right) and close
the top cover.

5 Connect the datalogger with PC/Laptop/Mobile.

6 Update the battery installation date using configuration manager software.

Figure 10-2: Battery replacement for Li battery option
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11 TROUBLESHOOTING

11.1 Unable to connect Bluetooth
= Phone’s or PC’s Bluetooth may not be enabled.
=  Bluetooth modem may not be turned ON.
= Bluetooth modem may be out of Bluetooth range from phone / PC.
»  Bluetooth modem may not be paired with phone / PC.
» Bluetooth modem’s battery may be discharged.

= Check Bluetooth modem baud rate settings. It must be configured for 9600 and hardware flow
control should be OFF.

11.2 Unable to connect to the Data logger
» RS232 interface connector may be loose.
= Check the RS232 interface cable’s connector for damage.
» RS232 interface cable may be broken.

» Data logger’s battery may be discharged.
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Users’ Manual ESCL-10VT-R4 Datalogger’s Configuration Manager (for Android)
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1 INTRODUCTION

The application is a configuration manager for ESCL-10VTR3 and ESCL-10VTR4 Automatic Water Level
Recorders. The data logger can be configured through this software. It analyzes the data files produced
by the ESCL-10VTR3 / ESCL-10VTR4. The application displays raw data and parameter as per set
monitor interval. By setting the log interval for scanning, the readings can be scanned which gets saved
in the logger’'s non-volatile memory. After download, the application allows the user to analyze the
readings obtained from the data logger in tabular and graphical form.

1.1  Overview

The software is designed in a very user friendly manner which can be operated very easily for
downloading of the data and analyzing the readings. Even users with little experience with Geotechnical
Instruments can connect, download data and change settings as and when required.

1.1 Operating Principle

ESCL-10VT, Automatic water level recorder is designed to monitor water level using a single vibrating
wire pressure sensor. Data logger can store calibration coefficients, x-parameter, units of measurement,
specific gravity, sensor installation depth etc. Data can be stored in engineering units. Each reading is
stamped with date and time at which the measurement was taken. It has non-volatile flash memory to
store up to 599K records.

These data files can be downloaded to PC using Configuration Manager by connecting logger with data
cable or Bluetooth. The downloaded readings get stored in the PC’s Home Directory in CSV format. The
files can be transferred to FTP server using internet connection. It can be processed on any common
available spreadsheet like Microsoft-Excel.

ESCL-10VT with built in 2G/3G/4G modem has capability to upload data records directly to remote FTP
server. Upload schedule can be set in Data logger using this software for automatic data upload to FTP
server. Schedule can be set as fast as 5 minutes.

1.2 Introduction about the Manual

1.2.1 Purpose of this document

The purpose of this document is to show the entire functionality of the application for the device ESCL-
10VTR3 and ESCL-10VTRA4. Please refer to Introduction section to know about the application.

This document serves as a help guide by showing the workflow of the entire processes. The document
guides its user by providing a clear idea about how things have to be done in the application. All efforts
have been made to clarify each and every step.

1.2.2 What the manual contains

The document is designed to provide step-by-step guidance using actual screenshots from the
application.

1.2.3 How to use the manual

The document is intended to guide the user in a step-by-step manner starting from installing the
application, accessing the application, analyzing the readings, viewing and manipulating the plots. The
screenshot guides to complete the task.
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NOTE: Although the best effort has been made to ensure the completeness and accuracy of the
information provided in this document, Encardio Rite instruments reserves right to change
the information at any time and has no liability for accuracy.

1.2.4 List of Abbreviations

APN Access Point Name

Ccsv Comma Separated Values

EWLR-101 Automatic Water Level Monitoring System

FTP File Transfer Protocol

GPRS General Packet Radio Service

GSM Global System for Mobile Communications
MSL Mean Sea Level

PC Personal Computer

SIM Subscriber Identity Module

URL Uniform Resource Locator

uSB Universal Serial Bus

uTC Coordinated Universal Time

VW Vibrating Wire

WDMS Web based Data Monitoring Service
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2 GETTING STARTED

2.1 System Configuration

The application runs on Android Smartphone. The mobile specifications are:

o Mobile OS - Android version 2.2 or above

o RAM - 512MB (Recommended 1GB).

o External memory - 2 GB or above

o Display size - 480x800, 720x1280, 1080x1920 pixels
o Display Type = Touch screen

o CPU - 1 GHz.

o Blue tooth - Version 3.0 with A2DP

2.2 Application Installation

It is strongly recommended to exit all programs before installation. Follow the steps below for installing
the application for the first time.

Note Please make sure that option for Unknown sources (allow installation of non-Market apps) in
Setting-> Security must be checked.

= Copy the “ESCL-10VT-BX.apk” into the mobile via Bluetooth or USB cable.
= (o to copied location in tap on ESCL-10VT-BX.apk. Then tap on install refer fig 2.1 and 2.2.

% .1 95% W 16:21 % .11 95% W 16:21

Q access approximate location
(network-based)
access precise location (GPS and
network-based)

-] send and view SMS messages
® this may cost you money

] modify or delete the contents of
your SD card
read the contents of your SD card

R read phone status and identity App installed.

CANCEL  INSTALL DONE  OPEN

Fig 2-1: Installation Fig 2-2: Installation

After installing press DONE or application can be opened directly by pressing OPEN. User can open the
application through application launcher also. See Fig 2-3.
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fo®00

Facebook  Settings Calendar  Contacts  Play Store

EDI-54V  ESCL-10VT-
BX

Fig 2-3 Application launcher

2.3 Connecting Data Logger with Android mobile

It has already been briefed that the data logger’s reading can be monitored using the application. To do
so, the data logger should be connected with the mobile and the application should be installed. The data
logger can be connected with mobile by using Bluetooth. Plug Bluetooth modem at 9 pins D-sub
connector of the Data Logger. Make sure that modem must be configured for 115200 baud rate and
hardware flow must be OFF. Verify DIP switch settings with following Fig 2-4.

Figure 2-4: Bluetooth modem DIP switch settings

Turn-on the Bluetooth modem by pressing ON/OFF switch located near modem’s battery compartment.
The power indicator of Bluetooth modem will glow in GREEN color to ensure that Bluetooth modem is
ON.

Turn ON the Bluetooth of the mobile and search Bluetooth devices in the network. Once searching gets
completed, a list of Bluetooth devices found is displayed. Find the Bluetooth modem’s serial number in
the list of devices found and click for pairing the mobile with the Bluetooth modem.
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Medem IMEI

Signal Strength : (15)

Figure 2-5: Connecting data logger using Bluetooth

Once pairing button is pressed it will ask to enter passkey for authentication. Enter pairing code
“69836776” and then press OK. On successful authentication it will show that device is paired. Now the
Android mobile is paired with Bluetooth modem. This activity is required for first time connection with the
Bluetooth modem.

2.4 Running the Application

Start the Application by a single tap on the icon ESCL-10VT-BX from mobile screen to run the

application.
f®@@ OO0

Facebook  Settings Calendar  Contacts  Play Store

EDI-54V  ESCL-10VT-
BX

Fig 2-6: Application launcher
2,5 Viewing the Main Screen

Entering the application, the main screen of the application appears as displayed in Fig 2-7.
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ESCL-10VT-BX 2.0 Not connected

2= ENCARDIORITE

CONNECTION MONITOR

‘Select a device to connect | Please wait I!!

Paired Devices

ESCL-10VTR4 1908001
00:01:95:0E:C1:54

SYSTEM INFO

VIEW DATA

MODEM SETTINGS UPLOAD FILES

RAIN GUAGE SHUTDOWN LOGGER

Fig 2-7: Home Screen Fig 2-8: Device list Fig 2-9 Device connectivity

2.6 Connecting with Data Logger

Application will start establishing connection if only one Bluetooth Module is paired, otherwise it shows
list of paired connection. See Fig 2-8. Data logger can be connected using Connection button from Home
screen. Tap on Bluetooth Module name to connect data Logger. The progress bar appears on the screen
as the application takes few seconds to get connected. See Fig 2-9. After successful connection,
application checks data logger’s battery health. Application displays alert message if battery voltage
found low. See Fig 2-10.

Application asks to enter Battery installation date if battery found replaced/re-installed. Choose battery
installation date from calendar and then press OK. Press Cancel button if you are not sure about battery
installation date. In this case application will ask for battery installation date next time when connecting to
data logger. See Fig 2-11.

Enter Dat
1005: Battery low detected !! il

Enter Battery Installation
Date :

Please replace battery
immediately 1!

2019/11/26

Fig 2-10: Battery Low Fig 2-11: Set Date
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3 HOME

Fig 3-1 shows an example of Home screen after successful connection with data logger. Data logger
connection status indicator becomes GREEN from RED. Connected Data logger ID can be seen on
home screen. Various functions can be performed through home screen. System information can be
seen by pressing System Info button. Data logger settings can be configured using Setup button. GPRS
modem can be configured using Modem Settings button. Sensor live readings and GPRS modem signal
strength can be monitored using Monitor button. Logger scanning and data download activities can be
performed using Scan button. Downloaded files can be viewed in tabular or graphical form by pressing
view data button. Downloaded files can be uploaded to remote FTP server using Upload files button.
User can go to help screen for viewing help topics for troubleshooting. Connected data logger can be
shut down by pressing shut down Datalogger button. Datalogger preserves the records and
configurations into its non-volatile memory while shutting down. Datalogger goes into deep sleep mode
and becomes idle after shut down.

2= ECARDIORITE

AGRA-BLK-B18
CONNECTION MONITOR
SYSTEM INFO

VIEW DATA

MODEM SETTINGS UPLOAD FILES

RAIN GUAGE SHUTDOWN LOGGER

Fig 3-1: Home screen

WARNING: Always SHUTDOWN Data logger before removing battery from the Data logger. Data may
be lost otherwise.
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4 SYSTEM INFORMATION

After pressing system info button from Home screen, application displays system info screen. Application
fetches information from Datalogger to display on the screen.

Datalogger related information can be viewed using Logger Information button. Sensor related
information can be viewed using Sensor Information button. Scan related information can be viewed
using Sampling Information button. Bluetooth related information can be viewed using Bluetooth
Information button. Similarly, Phone related information can be viewed using Phone Information button.

(ESCL-10VT-BX 2.0

: ESCL-10VTR4 Mabile Brand Samsung

Serial Number : 1907002 Mobile Model SM-J400F
Logger Information Logger ID . AGRA-BLK-B18 Android Version : 8.0.0

Inst. Depth (m) : -3.900000E+01 Display Resolution : 720 x 1280 Pixels

Sensor Information Location : 26.846390,80.946112

Battery Type . Lion

Top Elevation : 96.4 Battery Voltage © 4149V

Firmware Version 01.00 Bat Charge

Sampling Information

Firmware Rev. Date : 2019/11/16 Battery Temperature 244C

Connection Status : Connected SIM-1 IMEI Number 359429096917818

Battery Information
: STOP SIM-1 Network

Log Interval

Application Ver Version 2.0

Bluetooth Information
Scan Start Time

Phone Information

(a) (b (c)

Fig 4-1: System info.
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5 SETUP

Data logger settings can be configured using Setup screen which can be opened on pressing SETUP
button from Home screen.

Logger Date & 2020/01/10

Logger Time 5 16:37:37

UTC Time Offset :

Logger Date/Time

Logger Information

Sensor Settings

Barometer Settings

Reset Settings

Update Date/Time

FTP Server Contact Sync with Phone

Fig 5-1: Set Up. Fig 5-2: Logger Date/Time.

5.1 Logger Date/Time

Data logger’'s date/time can be set using Logger date/time screen. Choose the date, set the time and
UTC offset and then press Update date/time button to update logger’s clock manually. User can opt for
second option that is press Sync with mobile button. Data logger’s calendar and clock will set to Mobile’s
date/time. See Fig 5-2.

5.2 Logger Information

Data logger’s ID or station ID can be entered under data logger’s ID. Data logger’s installation location
coordinates (latitude and longitude) can be entered under location fields. Data logger’s installation
location above MSL (mean sea level) can be entered under Top elevation. Data logger has capability to
store readings by averaging of reading samples. User can set samples for averaging ranging from 2 to
250. Keep samples for averaging to 1 if averaging not needed. See Fig 5-3.

5.3 Sensor Setting

Sensor related settings can be set through Sensor screen. See Fig 5-4. Enter sensor serial number,
model and measuring range of Piezometer. Specific gravity of water must be entered under specific
gravity field. Specific gravity of 1.0 (the specific gravity of pure water at 4°C) is adequate for many ground
water applications. Sensor installation depth (from ground level) in meters must be entered under
installation depth field. Keep x-parameter to frequency squared for Piezometer. Enter Piezometer sensor
coefficients AO, A1 and A2. Refer section 13 to know more about sensor coefficients.
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Logger ID : AGRA-BLK-B18 Sensor S.N. : 26443

Samples Averaged : Sensor Model : EPP-30V
Top Elevation (m) : : Meas Range(m): 7.000
Specific Gravity : 1.01000
Latitude Longitude X Parameter FREQUENCY SQUARED
Degrees : Inst. Depth (m) : -39.400
Minutes : Coefficient AO : 3.926000

Seconds : Coefficient AT : 6.087000E-07

irection : NORTH
Direction : - Coefficient A2 : 0.000000
———

Fig 5-3: Logger info. Fig 5-4: Sensor setting.

5.4 Barometer Setting

Data logger with built in barometric sensor can measure barometric pressure to apply barometric
correction in measured value from absolute pressure sensor to eliminate effect of barometric pressure.
User can choose option to enable/disable barometric correction. Barometric sensors coefficients are
programmed from factory during calibration. See Fig 5-4.

5.5 Reset Data Logger

Data logger can be reset to Factory defaults using ‘Reset Settings’ button. Pressing on Reset settings
button will show a warning message. Press NO option to abort the reset or press YES to continue.

Pressing ‘Yes’, the application will prompt for a password. Type password “4TfZ9q7X” and press OK to
reset data logger settings. Kindly remember that on pressing ‘Yes’, all previous values will be erased and
factory settings will be restored. See Fig 5-6.

Barometer Coeff :

Barometer Offset :
Barometer Correction :
RESET DATALOGGER

Enter reset
password :

1

s

Fig 5-5: Barometer Setting Fig 5-6: Reset Data Logger

WARNING: Reset settings will erase all custom settings and data logger will be set to factory defaults.
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6 MODEM SETTINGS

Data loggers with built-in 2G/3G/4G modem have capability to upload logger records to remote FTP
server through mobile network. For using this feature, a GPRS enabled SIM card must be inserted into
SIM card socket of data logger.

Pressing on Modem Settings button from the menu will open Modem settings screen. Fig 6-1 is showing
an example of modem settings screen. Modem settings screen is disabled for data loggers which don’t
have built-in 3G/4G modem.

FTP Settings

URL

Operating Mode : SLEEP Port

Enable SMS Alert : ‘J’ User ID:

Auto Sync RTC : | \/| Password :

Schedule & Contacts

Fig 6-1: Modem Setting Fig 6-2: Configure FTP

Update

Enter Network service providers APN for GPRS enabled SIM. GPRS modem operating mode can be
configured in either of two modes OFF or sleep. Modem operating mode can be set to OFF where mobile
network is not available or automatic upload is not required. In this mode, modem always remains OFF.
This option is opt to extend battery backup.

Modem operating mode can be set to ‘Sleep’ mode. In this mode, modem normally remains in OFF state
and wake when scheduled upload time occurs. It will upload the data to remote FTP server and then
goes into OFF state. This option is opt to improve battery backup.

Data logger files can be uploaded to FTP server automatically by providing FTP server authentication
and upload time schedule.

Auto sync RTC feature is given to sync Datalogger clock with network provided time every time while
uploading data to server.

6.1 Configure FTP

Press update button from FTP settings panel to set FTP server credentials. A pop up dialog will open as
shown in Fig 6-2. Enter FTP server URL, port number, user and password. Press Update button to
update FTP server settings to data logger. Once FTP server settings are configured, data logger
automatically sends logger records to remote FTP server when upload time occurs.

Datalogger ESCL-10VTR4 settings can be set from remote server using Remote Configuration Manager
Application on server. Same FTP credential can be used for remote 2-way communication as well as
data upload. Different FTP credential on same server can be used for remote 2-way communication or a
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different server can be used for remote 2-way communication. But it is recommended to use different
credential/server for remote 2-way communication.

6.2 Upload Schedule

Press upload schedule button from schedule & contacts panel to set the upload schedule. Upload
schedule can be set through Upload Time panel. User has option to set upload schedule in local time or
UTC time.

Once FTP server settings configured data logger automatically sends logger records to remote FTP
server when upload time occurs. Upload schedule can be set through Upload Time panel. Upload time
can be set as fast as 5 minutes. Upload interval can be set ranging from 5 minutes to 7 days. Press
Update button to update schedule.

A successful FTP upload depends upon mobile network. It has been observed that data unable to upload
to FTP server sometimes due to mobile network problem. User can enable upload retry option to attempt
two retries at 1 hour interval each when a scheduled upload fails to upload for any reason.

Upload Time

Fig 6-2 Upload schedule

6.3 Contact List

Data logger can send SMS alerts to some contact numbers if battery voltage goes low or water level
crossed alarm limit. These contact numbers can be entered into contact list. Maximum 8 contact
numbers can be stored in Data logger's memory. SMS facility must be available in SIM card to avail this
feature. Tick in check box under GPRS settings panel to enable SMS alert feature.
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O0VT-BX 2.0

Contact Number 1 : ‘828541 4132
Contact Number 2 : +919897258963
Contact Number 3 +919897123654
Contact Number 4 6369456987
Contact Number 5: +917895236589
Contact Number 6 : 9927458652
Contact Number 7 : +919927456987

Contact Number 8 9927326985

Send Test SMS

Fig 6-3: Contact List

It is recommended that do not communicate with the Datalogger if upload process is in progress
otherwise GPRS link to remote server may get broken. GPRS upload time depends upon the record size
being uploaded.

Page | 15



Users’ Manual ESCL-10VT-R4 Datalogger’s Configuration Manager (for Android)

7 MONITOR PARAMETER

User can monitor sensor’'s live data through Monitor parameter screen. Tap on Monitor button from
Home screen will open Monitor screen. A dialog will ask to Turn On modem if the modem is turned off.
This dialog will not appear if GPRS modem is already turned ON or GPRS modem not available in the
data logger. Press Yes to turn ON the modem.

Readings refresh rate can be set under monitor interval field. Monitor interval can be set from 2 seconds
to 255 seconds. Parameter unit can be set under parameter unit field. Decimal digits for parameter
reading can be set under Decimal places field. Press Update button to update the fields. See Fig 7-1 (a)
& (b)

Monitor

Monitor Interval
(sec):

Water Level Unit :

Decimal Places :

'y MODEM

Do you want to turn ON Modem?

pdate
Modem Status : ON..

e

Fig 7-1 (a) Modem Turn ON Fig 7-1 (b) Monitor Set up

Press Monitor Parameter button to open the monitor parameter screen. Fig 7-2(a) is showing an example
of monitor parameter screen. Datalogger current date/time is showing under Monitor panel. Reading
under parameter is showing current water level with respect to ground level in mWC. The corresponding
Piezometer sensor frequency and cycle counts are also displaying for diagnostic purpose.

The Temperature Reading panel shows water temperature and digital counts. ADC Counts are given for
diagnostic purpose only. Temperature reading shows -99.9 in error conditions like sensor reading out of
range or sensor not connected.

The Barometer Reading panel shows barometric pressure in hPa (hecto Pascal) and digital counts.
Barometer Counts are given for diagnostic purpose only.

The Modem panel shows 2G/3G/4G modem status for diagnostic. GSM signal strength and bit error rate
can be monitored. Signal strength should be greater than 11 (out of 31) to ensure successful FTP
upload. External antenna is recommended where signal strength is below 12. Bit error rate less than 2 is
good for error free communication. See Fig 7-2 (a)
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2020/01/10 16:47:34

-32.4 19.1

Parameter (m) Temperature ("C)

2516.47 1144371

Frequency (Hz) ADC Counts

Barometer Level (hPa) 118.3
Barometer Counts 2501 5

Modem IMEI 359841081295242

Signal Strength : (15) Bit Error Rate : (0)

Fig 7-2(a) Monitor Parameter screen

Page | 17



Users’ Manual ESCL-10VT-R4 Datalogger’s Configuration Manager (for Android)

8 SCAN

Data logging schedule and alarms can be set through scan screen. Data logger records can also be
downloaded or erased through this screen. Tap on Scan button from Home screen opens Scan screen.
See Fig 8-1.

Scan option panel showing scan related information. Log interval can be set in either of two modes short
or long. For fast scanning, select short option. In this option scan interval can be set from 5 sec to 250
seconds. For slow scanning, select long option. In this option scan interval can be set from 5 minutes to 7
days (i.e. 168 hrs). Once log interval is set, data logger scanning can be started. Data logger will start
scanning from next scan start time.

NOTE: Scan Interval will be 1:00:00 and it can’t be edited if Rain Gauge option is enabled from
factory. It is set for hourly recording of Rain Fall.

Though data logger memory is very large with respect to record size, memory can get full if scan interval
is very fast and memory not erased since a long time. What to do if memory gets full? There are two
options. Choose memory full action either stop or overwrite. Scanning will get stopped in case of data
logger memory full if STOP option is selected. In this case the readings will not be recorded further once
the memory is full. The other option is to overwrite if the memory becomes full, the readings will be
recorded but it will overwrite from oldest record in a cyclic manner.

Alarm Level 1 (m) : -33.00

Scan Interval

HIGH
Scan Start Time

+" |Enable Event Log
Memory Full Action

Alarm Level 2 (m) : -25.00

Param Error Option DISABLE

Low

Water Lvl Err Code
+" |Enable Event Log

Temp Error Code

Alarm Level 3 (m) : 0.000

Event Log Interval :

Fig 8-1 Scan Screen Fig 8-2 Alarms & event

It has been observed that in case of over range or faulty sensor many data logger shows very large
quantities or garbage values. It is very difficult for user or viewer software to identify those values. An
error code of -999.999m for water level and -99.99 degC for water temperature will be reported in data
records if sensor reads values beyond its operating range for any reason. To enable user defined Error
code enter the error code value for water level and temperature and then select Parameter Error code
option Enable from drop down menu.

Scan status panel showing total number of records stored in data logger's memory. Data logger scanning
can be started by pressing START button once. Pressing the start button starts the scanning and scan
status becomes ON. Status indicator becomes GREEN. While scanning, the Start button becomes Stop.
During scanning, the data logger scans sensor at specified log interval and the sensor readings gets
stored in data logger's memory.
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Data logger scanning can be stopped by pressing Stop button once. Pressing on stop button stops the
scanning and scan status becomes OFF. Status indicator becomes RED. Stop button becomes start
again.

8.1 Alarm & Event log

Many times we require an alert when an alarm condition occurs. We can set alarms limits for SMS alerts.
Tap on Alarm & Event Log button. Enter water levels at which alerts are required. Choose Up, Down or
None option. Up option means alarm condition occurs when water level goes up with the limit specified.
Down option means alarm condition occurs when water level goes below the limit specified. None option
can be selected to disable the alarm. See Fig 8-2.

Sometimes we need to do fast logging when an alarm condition occurs. To do so there is a provision in
software to enable event log. On enabling event log data logger do fast scanning while an alarm
condition remains and does normal scanning if alarm condition passed.

8.2 Download Data

Readings (data) can be downloaded from data logger's memory using Logger Memory button. On tap on
this button, application opens Logger memory screen that contains information about headers of
Download data. Downloaded data are stored in CSV (comma separated values) file. Data may contain
header information if CSV header is enabled from CSV header option panel. Some Header fields are
locked for editing rest is editable. User can modify editable fields. Press Update button to update header
information. See Fig 8-3.

Column1:

AGRA-BLK-B18_1907002_200110_1654.csv

Column 2: 837

Column 3: BATTERY VOLTAGE (Vﬂ

Column 4 : WATER LEVEL (mWC)
Column 5: TEMPERATURE (degC)

® )From Begining
Column 6: BAROMETER (hPa)

JFrom Last Download
Enable Header : v

Download & Save File

pasl e

Fig 8-3 CSV File headers Fig 8-4 Download File

Download Data Erase Memory

To continue for download data tap on Download Data button. A screen opens which contains information
about number of records and file name which is going to download. “Total Records” showing total
number of records stored in Datalogger's memory since last erase. “Records from last download”
showing total number of records reaming into Datalogger's memory since last download while “Records
from last upload” showing total number of records reaming into Datalogger's memory since last upload.
Data logger scanning can be started by pressing START button once. Tap on Download & Save File
button to download the CSV file. Data download time depends on records size of data logger's memory.
See Fig 8-4. A progress bar appears to display the download progress. See Fig 8-5. Data gets
successfully downloaded on completion of this progress bar.
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é Downloading Data

Please Wait.....

|

37%

Fig 8-5 Download progress

Another dialog asks to erase data logger memory after download. Press NO option to abort the deletion
or press yes to confirm deletion.

!

x
- [
W Erase Memory!

Do you want to erase logger

memory?

Figure 8-6: Erasing data logger memory

8.3 Erase Memory

Erase the data logger’s records by pressing Erase Memory button in Logger memory screen. It will erase
all previous readings and the No. of Records would become zero (Kindly note that this activity is exactly
same to what has been explained in the context of Figure 8-6). Pressing ‘Yes’; data logger's memory will

be erased which will not affect other settings.
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9 RAIN GAUGE

Encardio-rite model ERG-200 rain gauge with a proven tipping bucket mechanism provides a cost
effective reliable method for measuring and recording rainfall. It is easy to use, durable and precision
automated to provide long term, trouble free operation with a minimum of maintenance. It is corrosion
resistant having a stainless steel outer housing. It is designed for many years of trouble free operation.

Inside each rain gage is a balanced tipping bucket mechanism with a magnet and switch assembly.
Collection of rain is through a 200 mm diameter catchment through a debris filtering screen. A funnel
inside the rain gage feeds collected rain water into one of the two buckets. As soon as the preset amount
of water has been collected in the bucket, it tips the other way, automatically emptying the water and
positioning the other bucket for collecting rainfall. The measured water exits through drain tubes provided
at the base of the rain gage. The tipping bucket mechanism activates a sealed magnet sensitive switch
that produces a contact closure for each 0.2 mm of rainfall. Two adjustable screws provide calibration of
buckets by changing position of the bucket stop point.

High vertical sidewalls of the model ERG-200 prevent splash-out of rain from the catchment thus
resulting in better accuracy. Each rain gage is individually calibrated for optimum accuracy. Three
adjustable legs allow the rain gauge to be fastened permanently onto a platform or deck using standard
fasteners.

Figure 9-1: ERG 200 Rain Gauge

Clicking Rain Gauge button from main menu opens the Rain Gauge screen. Figure 9-2 shows an
example of Rain Gauge screen. This screen is used to view the live status of Rain Fall.

Hourly Rain Fall, Daily Rain Fall and Rain Fall rate can be seen under Rain Fall panel. Hourly Rain Fall
shows amount of rain fall status at current hour. Daily Rain Fall shows current status of total rain fall
amount since 00:00:00 Hrs.
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ESCL10VTR3

Hourly Rain (mm)
Daily Rain (mm) : 6.0

Rainfall Rate (mm/hr) : 58

Rainfall Rate (mm/hr) :
Rainfall Rate Alarm  : ENABLE

Figure 9-2: Rain Gauge Screen

Rain Fall Rate shows current status of Rain Fall Rate. Rain Fall rate is calculated by the Datalogger at
every 5 minutes. Refresh button can be pressed to get the current status or Auto Refresh option can be
selected for automatic refresh of the screen in every 5 minutes.

Alarm can be generated if Rain Fall Rate exceeds the specified limit. When Rain Fall rate exceeds the
specified limit, Datalogger will automatically sends Heavy Rain Fall SMS to the mobile numbers listed at
“Modem settings” screen.
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10 VIEW DATA

This screen allows the user to view data logger’s reading and interpret the data in tabular and graphical
form. Select the file through the drop down menu. On selecting file, readings automatically get updated in
table.

10.1 View Table

In the given example, the file WARLORD-01_1312004_131212_1415.csv is selected for interpretation.
The readings are displayed in the Fig 10-1. Data in table represents date/time stamp of reading,
Parameter value, Sensor Temperature, Data logger’s Battery Voltage Hourly Rain Fall and Daily Rain
fall.

£ Yl 66%m 11:32

AGRA-BLK-B18_1907002.csv - AGRA-BLK- >
B18_1907002_200111_1104.csv

N} 3 BY gl 76% 8 17:00

Choose a parameter

e - [ rrr—

Parameter
Date/Time WATER LEVEL . :
/ Date/Time Hourly Rain
(mwC)
Temperature
2020/01/11 11:32:00 324334 2020/01/11 09:48:20 0.0
2020/01/11 11:31:50 -32.4335 2020/01/11 09:48:10 1.0
Battery Voltage
2020/01/11 11:31:40 324334 2020/01/11 09:48:00 3.0
2020/01/11 11:31:30 -32.4335 2020/01/11 09:47:50 5.0
Barometer
2020/01/1111:31:20 -32.4335 2020/01/11 09:47:40 0.0
2020/01/11 11:31:10 -32.4335 2020/01/11 09:47:30 0.0
Hourly Rain 2020/01/11 11:30:59 324334 2020/01/11 09:47:20 0.0
2020/01/11 11:30:50 -32.4334 2020/01/11 09:47:10 0.0
Daily Rain 2020/01/11 11:30:40 -32.4334 2020/01/11 09:46:59 2.0
2020/01/11 11:30:30 32,4334 2020/01/11 09:46:50 5.0
Fig 10-1(a) Fig 10-1(b) Fig 10-1(c)

10.2 View Graph

Press on graph icon from table view to see the selected file data in graphical form. Pressing on Graph
icon from table view, opens data range selection screen. See Fig 10-2.

Data range shows the records date/time range of selected file. Select X-axis range using calendar and
time icon for which you want to view on graph.
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|I;l% ® [

ESCL10VTR3

From: 2013/12/12 13:48:59

To : 2013/12/12 14:16:56

From: ‘201 3/12/12 13:48:59

SO 2013/12/12 14:16:56 [ @

Fig 10-2 Data Range Selection screen

Select Y-axis range and then press OK button to open the graph screen. Fig 10-3 & Fig 10-4 are showing

an example of graph screens. Graph customization can be done like zoom-in, zoom-out or pan through
icons on right bottom corner of the screen.

!

ESCLTOVTR3 ESCL10VTR3

Fig 10-3 Water Level Vs Time Fig 10-4 Hourly Rain Fall Vs Time
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11 UPLOAD

The upload feature allows the user to upload the downloaded data to the FTP server from anywhere
using the internet connection. Phone must have internet connectivity for using this feature. Pressing the
Upload button in the Home screen, the upload screen appears with the list of data logger files which are
downloaded from data loggers.

[ ]
1005

B 3 PNl 62w 12:03
ESCL-10VT-BX 2.0

ESCL10VTR3

XXX XXX XXX XXX Reset URL

AGRA-BLK-B18_1907002_200111_1104.csv V|

XXX XX XXX XX
AGRA-BLK-B18_1907002.csv

AGRA-BLK-B18_1907002_200111_1131.csv

SANDEEP_BX_XXXXXXXX_191101_1704.csv

SANDEEP_BX_XXXXXXXX_191101_1703.csv XXXXXX

SANDEEP_BX_XXXXXXXX_191101_1702.csv

SANDEEP_BX_XXXXXXXX_191101_1701.csv kkkkkdokk

SANDEEP_BX_XXXXXXXX_191101_1700.csv

SANDEEP_BX_XXXXXXXX_191101_1659.csv ke

SANDEEP_BX_XXXXXXXX_191101_1658.csv

Figure 11-1: Upload files Fig 11-2 URL setting

Press on Reset URL button to enter the FTP credentials like URL, port, user and password. See Fig 11-2. Type
FTP server URL address. Provide port number of the FTP server. Enter user name and password for
authentication. After providing all credentials press on save button to update URL settings. Make sure
that the mobile has internet access. Once update button is pressed, application will try to connect to the
server. URL setting will be updated on successful connection to the server. URL settings will be restored
to old one in case of connection failure.

Select the data logger file which are to be uploaded. Files can be selected by ticking on check boxes. In
the given example, two files are selected to be uploaded. Pressing on upload button will start uploading
selected files to the FTP server. After successful upload, an information message pops up on the screen
confirming successful file upload.
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12 HELP

Pressing Help button from Home screen will open help screen. Help feature is very useful for user while
troubleshooting. Help contents are as follows:

121

12.2

12.3

124

12.5

Establishing Bluetooth connection
Check that mobile phone's Bluetooth function is enabled.
Check that Bluetooth modem dongle is connected to data logger and is turned ON.

Check if distance between data logger and mobile phone is within Bluetooth range (less than 5
meters).

Check if data logger's Bluetooth modem is properly paired with mobile phone.
Check that Bluetooth modem’s battery is not discharged.

Check if data logger's Bluetooth modem is configured correctly. Baud rate should be 115200 and
hardware flow control should be OFF.

Turn OFF the Bluetooth modem then turn it ON after a few seconds. Reconnect mobile phone to
data logger.

Reset data logger by shorting RST jumper once using tweezers near data logger’s serial port
connector.

Bluetooth connection Failure
Phone’s Bluetooth may not be ‘Enabled’.
Bluetooth modem may not be properly inserted into Data logger socket.
Bluetooth modem may not be paired with phone.
Bluetooth modem may be out of Bluetooth range from Phone.
Bluetooth modem’s battery may be discharged.

Data logger battery may be discharged.

System Information

Data logger Info. , Sensor information, Sampling, Battery, Bluetooth modem Phone information
can be seen on ‘System Information’ screen.

Monitor Data
Data can be monitored from ‘Monitor Parameter’ menu.
This feature is mostly used for diagnostic purpose.
Parameters can be monitored from ‘Monitor Parameter’ menu.
This feature is used to check sensor data or connectivity.

Monitor log interval can be set by editing monitor interval from ‘monitor’ screen.

Scanning
Data logger scanning can be started or stopped using ‘Scan’ screen.
Logging interval can be set using ‘Scan’ screen.

Data logger memory full action can be set.
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= Data logger storage memory can be erased.

12.6 Downloading logged data
» Logged data can be downloaded into phone using ‘Download Data’ option from
Scan screen-->Logger memory option-->Download Data.

= Press ‘Download & Save’ button from ‘Download’ screen to download and save logged data into
phone’s memory.

= Downloaded data are saved in CSV format at 'ESCL10VTR4 Files' folder on SD card.

12.7 Viewing Downloaded Data

= Downloaded logged data can be viewed by pressing ‘View Data’ button from Home screen or
from download.

= Select file and choose parameter to view logged data at ‘View Data’ screen.

12.8 Uploading files

= Data logger files can be uploaded to remote folder on FTP server using 'Upload Files' menu
option.

= Type URL settings carefully while resetting the URL settings.
12.9 Files not uploading on FTP server

= Check if internet connection is available and working properly.

= Check whether URL and port settings are correctly configured.

= Check 3G/4G signal strength on 'monitor parameter' screen.

= Check Battery voltage and health on ‘system info' screen.

= Check if GPRS service is not deactivated by SIM card service provider for any reason.

12.10 Files storage on SD card
= Downloaded data are saved in CSV format at ESCL10VTR4 Files' folder on SD card.
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13 SETTING SENSOR’S GAUGE FACTOR

ESCL-10VT single channel data logger has capability to calculate parameter values using a second
order polynomial equation.

Y= AzX2 + A X+ Ao
Where, Y is the parameter value in engineering units and X is some function of the sensor frequency
output.

Different manufacturers specify the value of X in different units in their test/calibration certificates
supplied along with the sensor.

Case 1:'X' specified in terms of frequency

If the manufacturer specifies X in terms of frequency, then choose the value of "X-parameter" in SETUP
screen as "FREQUENCY" from the drop down box.

Enter the value of Ao, A1 and Az as mentioned in the manufacturer’s calibration certificate without any
modification.

Case 2:'X specified in terms of frequency? (i.e. frequency squared)

If the manufacturer specifies X in terms of frequency? (frequency squared), then choose the value of "X-
parameter" in SETUP screen as "FREQUENCY SQUARED" from the drop down box.

Enter the value of Ao, A1 and A2 as mentioned in the manufacturer’s calibration certificate without any
modification.

Case 3:'X specified in terms of digits
This is a legacy case. Many manufacturers specify the value of X in terms of "digits" as defined below
Digits = (frequency)? / 1000

In this case replace A1 with the value A1/ 1000 and Az with the value A2/10,00,000 when entering these
coefficients in the data logger. Ao will remain the same.
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13.1 Value of A0

The value of Ao is generally known as offset. It may be specified in the sensor's calibration/test certificate
in which case it can be entered directly in the data logger without any modification.

However, it is more common to determine the value of Ao at site just before or just after
installation.

Enter the value of A1 (and A: if required) and check the parameter value just before or after installation of
the sensor (as the case may be) with zero input or reference input that should be considered as zero.
Now reverse the sign of the observed parameter value and enter it in place of Ao.

Recheck the parameter value to ensure that it is now showing zero. If however, a non-zero value is
required then add that non-zero value to the value of Ao and check whether you can see that particular
non-zero value with zero or reference input.

13.2 Installation Depth
Sensor installation depth is the location of VW sensor diaphragm from ground level.

Installation depth = - sensor location from ground level

Example: Installation depth = -10.5 for water level sensor mounted 10.5 meter below ground level.
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14 FILE FORMATS

The data files used for transferring data logger data to other software have the following format. All data
is in standard ASCII text format (7 bit). Variables are separated with commas (,).This format is suitable
for direct import in Microsoft Excel (All versions) or other commercially available spread sheet programs
for formatted printing and graphical plotting. Numeric values may or may not have a leading plus (+) sign
but a minus (-) sign is always explicitly included. The contents of the data file are printed in Courier mono
space font below.

= =
| WARLORD 1310006140322 11415 csv - Notepad [

File Edit Format View Help

"DATALOGGER ID,Date/Time,BATTERY VOLTAGE (V),WATER LEVEL (mWC),TEMPERATURE (degC),BAROMETRIC (hPa),INSTANT RAIN (mm),DAILY RAIN (mm)"
"WARLORD", "6/30/2013 00:00:00",7.09,-21.0001,30.40,983.22,6.6,11.8 [
"WARLORD", "6/30/2013 01:00:00",7.09,-21.0001,30.57,982.60,23.6,23.6 0
"WARLORD", "6,/30/2013 02:00:00",7.09,-21.0001,30.67,982.46,9.8,33.4

"WARLORD", "6/30/2013 03:00:00",7.11,-21.0001,30.84,982.75,0.6,34

"WARLORD", "6/30/2013 04:00:00",7.09,-21.0001,30.88,982.75,3.4,37.4 v

Figure 14-1: Standard File Format
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15 WEB BASED DATA MONITORING SERVICE (WDMS)

The data on variation of water level collected from a large number of boreholes need to be presented as
time Vs water level graphs or as tables for visualization or further analysis. Also the data may be required
by a number of people sitting at different geographical locations simultaneously.

Web based Data Monitoring software provided by Encardio-rite aids in the above process. It looks at the
collected data and makes them immediately available in the form of time vs level plots or in tabular form.

The user will have to maintain a desktop PC with an internet connection with static IP and running
windows operating system and Microsoft IIS (Internet Information Service) server to run this software.

Authorized users from anywhere in the world can then login the website using the supplied user name
and password and access the graphs and tables using any internet connected computer and a standard
web browser like Microsoft Explorer, Google chrome Firefox etc. Figure 15-1 showing an example of
Borehole data presented in graphical form.

New Tab x \ & Encardio Rite-WDMS % | NewTab % /| & Encardio Rite - WDMS % - = X
&« p?p=0 2 =
&F ENCARDIORITE www.encardio.com
Main Functions ~  Information +
- CGWBLKO1: Status
Sites ——
deni Temperature  foi; -
CGWBLKO1 = za
-20.2
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-20.4-
=
206
38
-20.8
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-21
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212
2
214
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216
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-22 25
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Figure 15-1: Data display on remote PC

In case a user does not want to host his own server, Encardio-rite can provide this as a service at a low
cost. This service is known as Web based Data Monitoring Service (WDMS) and is available to users
throughout the world.
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1 INTRODUCTION

The application is a configuration manager for ESCL-10VTR3 and ESCL-10VTR4 Automatic Water Level
Recorders. The data logger can be configured through this software. It analyzes the data files produced
by the ESCL-10VTR3 / ESCL-10VTR4. The application displays raw data and parameter as per set
monitor interval. By setting the log interval for scanning, the readings can be scanned which gets saved
in the logger’'s non-volatile memory. After download, the application allows the user to analyze the
readings obtained from the data logger in tabular and graphical form.

1.1 Overview

The software is designed in a very user friendly manner which can be operated very easily for
downloading of the data and analyzing the readings. Even users with little experience with Geotechnical
Instruments can connect, download data and change settings as and when required.

1.2 Operating Principle

ESCL-10VT, Automatic water level recorder is designed to monitor water level using a single vibrating
wire pressure sensor. Data logger can store calibration coefficients, x-parameter, units of measurement,
specific gravity, sensor installation depth etc. Data can be stored in engineering units. Each reading is
stamped with date and time at which the measurement was taken. It has non-volatile flash memory to
store up to 599K records.

These data files can be downloaded to PC using Configuration Manager by connecting logger with data
cable or Bluetooth. The downloaded readings get stored in the PC’s Home Directory in CSV format. The
files can be transferred to FTP server using internet connection. It can be processed on any common
available spreadsheet like Microsoft-Excel.

ESCL-10VT with built in 2G/3G/4G modem has capability to upload data records directly to remote FTP
server. Upload schedule can be set in Data logger using this software for automatic data upload to FTP
server. Schedule can be set as fast as 5 minutes.

1.3 Introduction about the Manual

1.3.1  Purpose of this document

The purpose of this document is to show the entire functionality of the application for the device ESCL-
10VTR3 and ESCL-10VTRA4. Please refer to Introduction section to know about the application.

This document serves as a help guide by showing the workflow of the entire processes. The document
guides its user by providing a clear idea about how things have to be done in the application. All efforts
have been made to clarify each and every step.

1.3.2 What the manual contains

The document is designed to provide step-by-step guidance using actual screenshots from the
application.

1.3.3 How to use the manual

The document is intended to guide the user in a step-by-step manner starting from installing the
application, accessing the application, analyzing the readings, viewing and manipulating the plots. The
screenshot guides to complete the task.

NOTE: Although the best effort has been made to ensure the completeness and accuracy of the
information provided in this document, Encardio Rite instruments reserves right to change
the information at any time and has no liability for accuracy.
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1.3.4 List of Abbreviations

APN Access Point Name

Csv Comma Separated Values

EWLR-101 Automatic Water Level Monitoring System

FTP File Transfer Protocol

GPRS General Packet Radio Service

GSM Global System for Mobile Communications
IS Internet Information Service

MSL Mean Sea Level

PC Personal Computer

SIM Subscriber Identity Module

URL Uniform Resource Locator

uSB Universal Serial Bus

uTC Coordinated Universal Time

VW Vibrating Wire

WDMS Web based Data Monitoring Service
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2 GETTING STARTED

2.1 System Configuration

The application runs on Windows XP, Windows-7, Windows-8 and Windows-10. The minimum system
configurations are:

= The RAM of the computer should at least be 512MB (Recommended 1GB).

= The hard disk should have minimum free space of 60 MB.

2.2 Application Installation

It is strongly recommended to exit all programs before installation. Follow the steps below for installing
the application for the first time.

Note The user account type should be the Administrator.

= |nsert the disk into the CD-ROM drive.

ESCL-10VT-BX Ver 2.0 — O *
Share View , o
<« Docs » Software_Releases » ESCL-T0VT-BX » Windows » ESCL-10VT-BX Ver 2.0 v O Search ESCL-10V... @

1533~ MName - Date modified Type Size

4 @ ESCL-10VT Configuration Manager Installation procedure for Windows-8 -2014 16:02 Adobe Acrobat D...

3 ESCL-10VT-BX_v2.0 11-2019 10:04 Application 56

N SR res AMETRA L i S i AE AT N4 A A4.ne Al L_A__L_am a

08-

Figure 2-1: Example of Running the Setup file
= Clicking the Setup file, the application prepares to install.

= Click Next on the Introduction window to choose destination of installation folder.

B ESCL-10vT-BX — X

Installampwhere will guide you through the installation of
ESCL-10WT-BX

Foldar
older Itis strongly recommended that vou guit all programs before
SILIFFIFrIEY continuing with this installation.
tzilling...
. Click the 'Mext' button to proceed to the next screen. Ifyou want to
| Complziz change something on a previous screen, click the 'Previous' button.
You may cancel this installation at any time by clicking the 'Cancel’
huttan.

Cancel Previous

Figure 2-2: Installation Introduction

= By default the destination of installation is Program Files in C Drive. Select the destination folder
for the installation and click on next.

=  Click in front of the radio button where the product icon has to be created. Click next.
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= Next window displays the pre-installation summary. Click Install to continue.

= Press Done to finish the installation.
Now, the application can be launched by choosing it from the program list in the Start Menu. For
convenience purpose, a desktop shortcut can be created.
2.3 Connecting Data Logger with PC

It has already been briefed that the data logger’s reading can be monitored using the application. To do
so, the data logger should be connected with the PC and the application should be installed. The data
logger can be connected with PC by two methods, firstly by using interface cable and secondly by using
Bluetooth. Each of these is explained in separate section below.

2.3.1 Using Interface Cable

Interface cable has 4 pins USB connector at one end and 9 pins D-sub connector at another end.
Connect 9 pins D-sub connector of the Interface Cable to the Data Logger and other end with USB
socket at PC. Secondly if Interface cable is unavailable, standard USB to RS-232 Converter can be used.

Figure 2-3 : Connecting data logger using interface cable

2.3.2 Using Bluetooth Connection

The sensor readings taken can also be shared using Bluetooth connection for communicating PC with
Data logger unit. Plug Bluetooth modem at 9 pins D-sub connector of the Data Logger. Make sure that
modem must be configured for 115200 baud rate and hardware flow must be OFF. Verify DIP switch
settings with following Figure 2-4.

Page | 4



Users’ Manual ESCL-10VT-R4 Datalogger’s Configuration Manager (for Windows)

Figure 2-4: Bluetooth modem DIP switch settings

Turn ON the Bluetooth modem by pressing ON/OFF switch provided near modem’s battery compartment.
The power indicator of Bluetooth modem will glow in GREEN colour to ensure that Bluetooth modem is

ON.
Turn ON the Bluetooth of the PC/laptop and search Bluetooth devices in the network. Once searching

gets completed, a list of Bluetooth devices found is displayed. Find the Bluetooth modem’s serial number
in the list of devices found and click for pairing the PC/Laptop with the Bluetooth modem.

3) @Bluetooth ({

Figure 2-5: Connecting data logger using Bluetooth

Once pairing button is pressed it will ask to enter passkey for authentication. Enter pairing code
“69836776” and then press OK. On successful authentication it will show that device is paired. Now the
PC/Laptop is paired with Bluetooth modem. This activity is required for first time connection with the
Bluetooth modem.

2.4 Running the Application

Start the Application from the “Programs” menu or Double click on the icon ESCL-10VTR4 from desktop
to run the application.
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Figure 2-6: Application software shortcut

2.5 Viewing the Main Screen

Entering the application, the main screen of the application appears as displayed in Figure 2-7. The
menus Home, Upload and View Data are enabled while the rest are disabled.

View Data

Autorﬁﬁtic Water Level Monitoring S
) EWLR-101

s 1

Serial Port: [

l Connect Datalogger

Version : 1.5.P Datalogger Models : ESCL-10VTR3 /ESCL-10VTR4 {c) Encardio-rite Electronics Pvt Lid.

Connection Status : Disconnected IQJ Scan Status : (.)

Figure 2-7: Main Screen

2.5.1 Selecting Serial Port

The serial port can be selected using drop down menu which displays the list of available serial ports.
Select port as per the cases discussed below:

Case I: If the physical comport is inserted, select COM1 or COM2 wherever 9 pins D-sub Connector of
Interface cable is inserted.

Case llI: In case if the Data Logger is connected through USB Serial Port, the port can be known by
following the path mentioned below:

Go to Computer — Right Click — Manage — Device Manager — Ports

Select the appropriate USB Serial Port.
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Case lll: If the Data Logger is connected through Bluetooth, the port can be known by following the path
mentioned below:

Go to Computer — Right Click — Manage — Device Manager — Ports
Select the appropriate standard serial over Bluetooth link.

Figure 2-8 displays an example of available ports through device manager.

i' Compuw.
File Action Yiew Help
3|20 B0 & @%b
& Computer Management (Local | a gy Designld
4 [} System Tools g Bluetooth Radios
() Task Scheduler > {8 Computer
[& Event Viewer g Disk drives
72| Shared Folders K. Display adapters
& Local Users and Groups oy DVD/CD-ROM drives
-515 Performance :E Floppy drive controllers
=4 Device Manager 5';-5 Human Interface Devices
4 B2 Storage o IDE ATA/ATAPI controllers
=8 Disk Management &2 Keyboards
__'3-_r Services and Applications -Jj Mice and other pointing devices
-5 Modems
K Monitors
- BF Network adapters
4 |5 Other devices

s Bluetooth Peripheral Device
- {[ify Bluetooth Peripheral Device
| U7y Bluetooth Pesipheral Device
4 "5 Ports (COM & LPT)
i 'Y Communications Port (COML)

¥ Communications Port (COM2)
— T Standard Serial over Blustooth link (COM3)

| |75 USB Serial Port (COMM4)

: B Processors
& Sound, video and game controllers
1 Syctern devices

b ¥ Universal Senial Bus controllers
- WSD Print Provider

Figure 2-8: Device Manager (Computer Management)

2.5.2 Connecting Data Logger

After selecting the Serial Port, click Connect Data Logger to connect to the data logger. The progress bar
appears on the screen as the application takes few seconds to get connected. Every time whenever a
command is given and the application takes few seconds, the progress bar appears on the screen.

After successful connection, information message pops up on the screen confirming successful
connection. Press OK to proceed.

£ Successful

‘" Datalogger connected successfully

Figure 2-9: Information message
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Application checks data logger’s battery health. Application displays information message pops up on the

screen if battery voltage found low.

X B
B¢ Battery Low ﬁ

] '
[ u Datalogger Battery is low. 20% remaining. ..

Figure 2-10: Battery low alert message

Now application checks data logger’s battery installation information. Application displays information
message pops up on the screen if battery found replaced / re-installed. Choose battery installation date
from calendar and then press OK. You can press Cancel button if you are not sure about battery
installation date. In this case application will ask for battery installation date next time when connecting to

data logger.

& New Battery Found !! i =

. Enter Battery Installation Date :

| 201910105 | 28,

OK | Cancel

=

Figure 2-11: Battery installation date entry
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3 HOME

Connecting to Data Logger, the Connect Data Logger button turns to Disconnect and an additional button
Shutdown Data Logger appears. Click Disconnect to disconnect the data logger. Pressing on ‘shutdown
data logger’ button, the data logger gets shutdown.

= ESICL—IOVT—BXC;nﬁgumﬁm Manager R
Home | System Info | Setup | Modem Settings | Monitor Parameter | Scan&Fcrmatl Rain Gaugel View Data | Upload ‘

Autorﬁ(%-tic Water Level Monitoring S

"'?'*‘.-..\ EWLR-101
s‘u

Serial Port: COom29

[ Disconnect Datalogger ]

[ Shutdown Datalogger J

Version : 1.5.P Datalogger Models : ESCL-10VTR3/ ESCL-10VTR4 {c) Encardio-rite Electronics Pt Ltd.

Connection Status : Connected Scan Status : (.)

®

Figure 3-1: Home Screen

System information can be seen by clicking System Info Tab. It will show the information about Data
logger. Data logger settings can be configured using Sefup Tab. GPRS modem can be configured using
Modem Settings Tab. Monitor Parameter Tab shows live data from data logger. Different Sensors
reading can be observed with this tab. Logger scanning and data download activities can be performed
using Scan & Format Tab. Downloaded files can be uploaded to remote server using Upload Tab. The
data can be viewed in tabular or graphical form by pressing View Data Tab.

WARNING: Always SHUTDOWN Data logger before removing battery from the Data logger. Data may
be lost otherwise
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4 SYSTEM INFORMATION

When selecting system info tab, application gets system information from data logger. Figure 4-1 shows
an example of system info tab. Fields are not editable.

Data logger serial number, Model number, Data logger ID (station ID), Data logger installation location
coordinates (latitude and longitude), Data logger's position above MSL (mean sea level), Sensor
installation depth and Data logger’'s Firmware information can be seen in Logger info panel.

Sensor related information like Sensor model, Sensor serial number, sensor's measuring range and
specific gravity of water can be seen in Sensor info panel.

Data log related information like Scan status, data logging interval, next scan start time and number of
samples averaged can be seen in Sampling panel.

Data logger’'s battery related information like Battery type, Battery installation date, battery’s present
voltage and battery health can be viewed in Battery panel.

ﬁ ESCL-10VT-BX Configuration Manager - l = e
Home | System Info | Setup | Modem Settings Monitor Parameter Scan & Format Rain Gauge | View Data | Upload |
~Logger Info I

Diatalogger SM. - OO0 Datalogger Model - ESCL-10VTR4
Datalogger 1D : SANTOSHOOG Installation Depth (m): 0.000
Location 45° 45 45" N, 457 45 45°E Firmware Version : 00.J0
Top Elevation (Above MSL): 500.0 meters Firmware Rev Date : 201910005
~Sensor Info M
Sensor Model : EPP-60V Measuring Range (m): 7.000
Sensor S.M. 1907006 Specific Gravity : 1.000000
~Sampling M
Scan Status OFF Log Interval (hhhcmm:ss) : 000:00:10
Mext Scan Start Time : 11:52:00 Samples Averaged : 1
- Battery B
Battery Type LITHIUM Battery Installation Date : 2019M0/05
Voltage (V) : 721 Battery Health : Good
Connection Status :  Connected i‘} Scan Status i‘}

Figure 4-1: System Info screen
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5 SETUP

Data logger settings can be configured using Setup tab which can be opened on pressing SETUP button
in the main menu. Figure 5-1 shows an example of setup screen. Fields can be edited to modify the
settings.

= a i = = E5
B ESCL-10VT-BX Conﬁgu:atlon Manager 28 w a '
Home | System Info | Setup | Modem Settings | Monitor Parameter | Scan & Format | Rain Gauge| View Data | Upload |
~Logger Date/Time
——— 2 . = _ ey MM | Update DaterTime
Date : 201910023 IEI Time (Localy: 14 = 30 @ 19 J UTC Time Offset:  + & 05 @ 30 J
Sync With PC
F Logger
Logger D : TESTBH15 Top Elevation (m) : 500.0 Samples Averaged : 1
Location : Lattitude : 45 Deg 45 Min 45 Sec |NORTH v Longitude 45 Deg 45 Min 45 Sec |EAST v
~ Sensor
SensorS.M.: 1907006 Senszor Model EFP-G0V Measuring Range (m): 20.000
Specific Gravity 1.000000 Installation Depth (m): -56.850 X Parameter : | FREQUENCY SQUARED TJ
Coefficient AD -15.763000 Coeflicient A1 : -1.368520E-06 Coefficient AZ 1.129527E12
Barometer Coeff: 4.000000 Barometer Offset : 0.000000 Barometer Correction : | EMNABLE TJ
~Monitor
Monitor Interval : 2 Sec. Parameter Unit : m Decimal Points : 3 TJ
Update Setting Reset Setting
Connection Status :  Connected '.' Scan Status : i‘)

Figure 5-1: Setup Screen

Data logger’s date/time can be set using Logger date/time panel. There are two ways to set date/time
manual or sync. You can select logger date, choose local time and UTC offset and then press Update
date/time button to update logger’s clock manually. You can opt for second option that is press Sync with
PC button. Data logger’s calendar and clock will set to PC’s date/time. Figure 5-1 shows an example of
acknowledge dialog after data logger clock synced with PC.

|

£ Date/Time Updated —

Dratalogger Date/Time synchronised with PC 1

OK

Figure 5-2: Data logger clock sync message

Data logger’s ID or station ID can be entered under data logger’s ID. Data logger’s installation location
coordinates (latitude and longitude) can be entered under location fields. Data logger’s installation
location above MSL (mean sea level) can be entered under Top elevation. Data logger has capability to
store readings by averaging of reading samples. User can set samples for averaging ranging from 2 to
250. Keep samples for averaging to 1 if averaging not needed.
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Sensor related settings can be set through Sensor panel. Enter sensor serial humber, model and
measuring range of vibrating wire sensor. Water specific gravity can be must be entered under specific
gravity field. Specific gravity of 1.0 (the specific gravity of pure water at 4°C) is adequate for many ground
water applications. Sensor installation depth (from ground level) in meters must be entered under
installation depth field. Keep x-parameter to frequency squared for vibrating wire sensor. Enter vibrating
wire sensor coefficients A0, A1 and A2. See section 13 to know more about sensor coefficients.

Data logger with built in barometric sensor can measure barometric pressure to apply barometric
correction in measured value from vibrating wire pressure sensor to eliminate effect on barometric
pressure. User can choose option to enable/disable barometric correction. Barometric sensor coefficients
are programmed from factory during calibration so do not change these values unless required.

Data refresh rate for monitor parameter screen can be set through monitor interval field from monitor
panel. Monitor interval can be set from 2 to 255 seconds. Measurement parameter unit can be set under
parameter unit field. Decimal points for parameter to be viewed in monitor parameter screen can be set
from 0 to 4 decimal places under decimal points field.

NOTE: Pressing on UPDATE button will update data logger with new settings.

5.1 Reset Data Logger to Factory Default

Data logger can be reset to Factory defaults using ‘Reset Settings’ button. Pressing on Reset settings
button will show a warning message. Press NO option to abort the reset or press YES to continue.

Clicking Yes, the application will prompt for a password. Type password “4TfZ9q7X” and press OK to
reset data logger settings. Kindly remember that clicking Yes, all previous values will be erased and
factory settings will be restored.

rﬁ Reset Setting l — | |ih]1

Reset Passwaord :

| OK | | Cancel |

Figure 5-3: Entering reset password

WARNING: Reset settings will erase all custom settings and data logger will be set to factory defaults.
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6 MODEM SETTINGS

Data loggers with built-in GPRS/3G/4G modem have capability to upload logger records to remote FTP
server through mobile network. For using this feature, a GPRS enabled SIM card must be inserted into
SIM card socket into data logger.

Pressing on Modem Settings tab in the menu will open Modem settings screen. Modem settings tab is
disabled for data loggers which don’t have built GPRS/3G/4G modem. Figure 6-1 shows an example of
Modem settings screen.

B ESCL-10VT-BX Configuration Manager - = S
Home | System Info | Setup | Modem Settings | Monitor Parameter | Scan & Format | Rain Gauge| View Data | Upload |

“FTP Settings (Data Upload)
URL: OO 000000000 User Name HOOO0000 Password: e
Update
Port: 21 Confirm Password: =~
~“Remote 2-way Communication Settings
URL: JOOCIG0CI00CI00C UserMame : JOOO0GO0C Password: | FEE

Update
Part : 21 Confirm Password: =~ %

~Upload Schedule
HH M HH M _

Uplozd nterval < (001 || |00 v NextUpload Start Time - |18 ™ 00 v | Auto SyncRTC | ENABLE '“ Update |

~Advance Settings
Access Point Name : www Modem Operating Mode : | SLEEP T

Update
Enable SMS Alert : 4] DL Maobile Mo. : +919876543216 ‘

~SMS Alert Contact Numbers

Ph.No.1: +319876543220 Ph. No. 2: 9376543253 Ph.No.3: Send Test SMS |
Ph. Mo. 4: Ph.Mo. 5: Ph.MNo.6:
Ph.No.7: Ph. No. 8: Update

Connection Status : Connected '.' Scan Status : '.'

Figure 6-1: Modem settings screen

For configuring FTP server settings correct FTP server URL, port number, user and password must be
entered into specified fields. Press Update FTP settings button to update FTP server settings to data
logger.

Datalogger ESCL-10VTR4 settings can be set from remote server using Remote Configuration Manager
Application on server. Same FTP credential can be used for remote 2-way communication as well as
data upload. Different FTP credential on same server can be used for remote 2-way communication or a
different server can be used for remote 2-way communication. But it is recommended to use different
credential/server for remote 2-way communication.

Once FTP server settings configured data logger automatically sends logger records to remote FTP
server when upload time occurs. Upload schedule can be set through Upload Time panel. Upload time
can be set as fast as 5 minutes. Upload interval can be set ranging from 5 minutes to 7 days. Press
Update button to update schedule.

Network service providers APN for GPRS enabled SIM card must be entered under APN field in advance
settings panel. GPRS modem operating mode can be configured in either of two modes OFF or Sleep.
Modem operating mode can be set to OFF where mobile network is not available or automatic upload is
not required. In this mode, modem always remains OFF. This option is opt to extend battery backup.
Modem operating mode can be set to Sleep mode. In this mode, modem normally keep switch OFF and
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wake when scheduled upload time occurs. It will upload the data to server and then switch OFF the
modem to improve battery backup. Datalogger mobile number can be entered in provided field for
information purpose.

Records are uploaded to FTP server in CSV (comma separated values) file format. Data may contain
header information if CSV header is enabled for uploaded file from advanced settings panel.

The GPRS Modem panel shows GPRS modem status for diagnostic. Click on turn ON modem button to
turn ON GPRS modem. After turning ON the modem status indicator becomes GREEN from RED.
GSM/GPRS signal strength and bit error rate can be monitored.

'_‘-5" Sim Card Error &J
1002: Unable to detect SIM Card !
OK

Figure 6-2: SIM Card not Found Message

Auto sync RTC feature is given to sync Datalogger clock with network provided time every time while
uploading data to server.

SMS alerts can be set to receive SMS alerts on your phone when battery goes low or water level crossed
alert limits. To avail this feature SMS facility in SIM card must be enabled. Tick in check box under
advance settings panel to enable SMS alert feature. Contact numbers where SMS to be sent can be
entered into contact list. SMS alerts will be sending to all contact numbers which are entered in contact
list. Maximum 8 contact numbers can be entered. Send test SMS can be used to check whether SMS
feature is working properly or not.

It is recommended that do not communicate with the Datalogger if upload process is in progress
otherwise GPRS link to remote server may get broken. GPRS upload time depends upon the record size
being uploaded.

NOTE: Pressing on UPDATE button will update data logger with new settings.
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7 MONITOR PARAMETER

Pressing on Monitor Parameter tab will open Parameters screen. Figure 7-1 shows an example of
parameter screen. This screen shows live data from data logger. One can monitor sensor reading and
temperature with data logger's present date and time. Data refresh rate can be set through monitor
interval field from setup tab.

rﬁ ESCL-10VT-BX Configuration Manager S s 8 = ¥R
Home | system Info | Ssetup | Modem Settings | Monitor Parameter | Scan & Format | Rain Gauge| View Data | Upload |
2019/10/23 14:45:10 ‘
VW Sensor Reading " Barometer Reading
994.2 hPa ‘
-48774 m 24854 Counts |

~ Temperature Reading

247461 Hz
- 282 °C [ Fahrenneit

381360 Cycles
0.775969 Counts |
~“GPRS Modem
-\-\\ WModem IMEI Number
= Turn OFF Modem
Signal Strength : 4 G Bit: Error Rate : Status : . 352628080035225 ;J
10 | 0

Connection Status : Connected ':" Scan Status - '.'

Figure 7-1: Monitor Parameter screen

The Sensor Reading panel shows water level from ground level, vibrating wire pressure sensor
frequency and cycle counts. Frequency and cycle counts are given for diagnostic purpose only. Water
level value can be decimally adjusted through decimal points setting from setup tab.

The Barometer Reading panel shows barometric pressure in hPa (hecto Pascal) and digital counts.
Counts are given for diagnostic purpose only.

The Temperature Reading panel shows water temperature and digital counts. Counts are given for
diagnostic purpose only. Temperature can be monitored in Degrees or in Fahrenheit. Temperature
reading shows -99.9 if sensor not connected.

The GPRS Modem panel shows GPRS modem status for diagnostic. Click on turn ON modem button to
turn ON GPRS modem. After turning ON the modem status indicator becomes GREEN from RED.
3G/4G signal strength and bit error rate can be monitored. Signal strength should be greater than 11 (out
of 31) to ensure successful FTP upload. External antenna is recommended where signal strength is
below 12. Bit error rate less than 2 is good for error free communication.
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8 SCAN

Clicking Scan & Format tab opens Scan screen. Figure 8-1 shows an example of scan screen. Data scan
and alarms settings can be done here.

Scan option panel showing scan related information. Log interval can be set in either of two modes short
or long. For fast scanning, select short option. In this option scan interval can be set from 5 sec to 250
seconds. For slow scanning, select long option. In this option scan interval can be set from 5 minutes to 7
days (i.e. 168 hrs). Once log interval is set, data logger scanning can be started. Data logger will start
scanning from Next scan start time.

NOTE: Scan Interval will be 1:00:00 and it can’t be edited if Rain Gauge option is enabled from
factory. It is set for hourly recording of Rain Fall.

Though data logger memory is very large with respect to record size, memory can get full if scan interval
is very fast and memory not erased since a long time. What to do if memory gets full. There are two
options. Choose memory full action either stop or overwrite. Scanning will get stopped in case of data
logger memory full if STOP option is selected. In this case the readings will not be recorded further once
the memory is full. The other option is to overwrite where if the memory becomes full, the readings will be
recorded but it will overwrite from oldest records in a cyclic manner.

It has been observed that in case of over range or faulty sensor many data logger shows very large
quantities or garbage values. It is very difficult for user or viewer software to identify those values. An
error code of -999.999 m for water level and -99.99 degC for water temperature will be reported in data
records if sensor reads values beyond its operating range for any reason. To enable user defined Error
code enter the error code value for water level and temperature and then select Parameter Error code
option Enable from drop down menu.

Many times we require an alert when an alarm condition occurs. We can set alarms limits for SMS alerts.
Enter water levels at which alerts are required. Choose Up, Down or None option. Up option means
alarm condition occurs when water level goes up with the limit specified. Down option means alarm
condition occurs when water level goes below the limit specified. None option can be selected to disable
the alarm.

Sometimes we need to do fast logging when an alarm condition occurs. To do so there is a provision in
software to enable event log. On enabling event log data logger do fast scanning while an alarm
condition remains and does normal scanning if alarm condition passed. Scan interval for alarm condition
can be set through Event log interval field.

NOTE: Press Update button to update the settings.
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& ESCL-10VT-BX Configuration Manager 2.0 — *

Home | System Info Setup | Modem Settings | Monitor Parameter | Scan & Format | Rain Gauge| View Data | Upload |

~Scan Option
HH ]

Log Interval : |000 vJ|00 vJ|05 'J Param Error Option : |DISAEILE | water Lvi Err Code : NaN
—=\ =N \ = Update
Next Scan Start Time : |15 v |25 v Memory Full Action : | STOP || Temp Error Code: NaN

~Alarms & Event Log

EventLoginteal:  [000 |¥[15 |¥/(o0 |v Alarm 1 (m): 475 | | Low || @ Enable

_ _ Update
Alarm 2 (m): 0.000 |NONE ¥| | | Enable Alarm 3 (m): 0.000 |NONE ¥ | |_| Enable ‘

~Scan Status

55

Records From Last Download : 5488 Total Records : 5438 _ )
® o Start
Records From Last Upload : 69 Status : OFF B
~CSV File Header Option
Column 1: DATALOGGER ID Column 2: DATEITIME Column3: | BATTERYVOLTAGE () | M) EnableHeader
Column 4: WATER LEVEL (mWC) Column 5: TEMPERATURE (degC) Column 6: BAROMETER (hPa) Update Header |
l Download Data | l Erase Memory
Connection Status : Connected '.' Scan Status '.' ‘

Figure 8-1: Scan & Format screen

Scan status panel showing total number of records stored in data logger's memory. “Total Records”
showing total number of records stored in Datalogger's memory since last erase. “Records from last
download” showing total number of records reaming into Datalogger's memory since last download while
“Records from last upload” showing total number of records reaming into Datalogger's memory since last
upload. Data logger scanning can be started by pressing START button once. Pressing the start button
starts the scanning and scan status becomes ON. Status indicator becomes GREEN. While scanning,
the Start button becomes Stop. During scanning, the data logger scans sensor at specified log interval
and the sensor readings gets stored in data logger's memory.

rﬁ Running [i_vj-r
®
,f[ﬁb Scan started
OK

Figure 8-2: Scanning started information message

Data logger scanning can be stopped by pressing Stop button once. Pressing on stop button stops the
scanning and scan status becomes OFF. Status indicator becomes RED. Stop button becomes start
again.

Refresh button can be pressed to refresh number of records stored in data logger's memory.

Readings (data) can be downloaded from data logger's memory by pressing Download Data button. A
dialog will open for selecting download option. User can download complete records from memory since
last erase by selecting download option “From Beginning”. If a user wants to download only recent
records from last download then select “From Last Download” option. Click OK to start the download.
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[ 3 Download @1

Select Download Option

(®) From Begining

(_) From Last Download

{ oK J l Cancel J

Figure 8-3: Select Download Option

Data download time depends on records size of data logger's memory. Progresses bar dialog displays
download progress. It can take several minutes also in case of large number of records. After successful
download, an information window pops-up.

r}i_-}- Progress L 0 | | : @1
Tty o,

Downloading data from Datalogger.........

Figure 8-4: Download progress

Another window asks a confirmation to erase data logger memory. Press NO option to abort the deletion
or press yes to confirm deletion.

r},&i Erasze ﬁ-‘

Do you want to Erase Memaory 7
L] G"
Yes No

—— T s e

Figure 8-5: Erasing data logger memory

Application will show memory empty dialog if number of records are zero in Datalogger's memory.

}lﬁ Memaory Empty @

Datalogger memaory is empty I

Figure 8-6: Datalogger memory empty message

Downloaded data are stored in CSV (comma separated values) file. Data may contain header
information if CSV header is enabled from CSV header option panel. Some Header fields are locked for
editing rest are editable. User can modify editable fields. Press Update header button to update header
information.
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Erase data logger memory by pressing Erase Memory button. It would erase all previous readings and
the No. of Records would become zero. The application seeks permission to erase logger memory as
already shown in Figure 8-5. Click Yes to proceed or No to abort. Clicking Yes, data logger's memory will
be erased which will not affect other settings.

NOTE: It is recommended to erase memory each time after downloading records.

Downloaded data will be saved in CSV (comma separated values) format at specified file path. An
example of file path is given below

File path: [rootf\ESCL-10VT-BX\CsvFiles\Site\*.CSV
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9 RAIN GAUGE

Encardio-rite model ERG-200 rain gauge with a proven tipping bucket mechanism provides a cost
effective reliable method for measuring and recording rainfall. It is easy to use, durable and precision
automated to provide long term, trouble free operation with a minimum of maintenance. It is corrosion
resistant having a stainless steel outer housing. It is designed for many years of trouble free operation.

Inside each rain gage is a balanced tipping bucket mechanism with a magnet and switch assembly.
Collection of rain is through a 200 mm diameter catchment through a debris filtering screen. A funnel
inside the rain gage feeds collected rain water into one of the two buckets. As soon as the preset amount
of water has been collected in the bucket, it tips the other way, automatically emptying the water and
positioning the other bucket for collecting rainfall. The measured water exits through drain tubes provided
at the base of the rain gage. The tipping bucket mechanism activates a sealed magnet sensitive switch
that produces a contact closure for each 0.2 mm of rainfall. Two adjustable screws provide calibration of
buckets by changing position of the bucket stop point.

High vertical sidewalls of the model ERG-200 prevent splash-out of rain from the catchment thus
resulting in better accuracy. Each rain gage is individually calibrated for optimum accuracy. Three
adjustable legs allow the rain gauge to be fastened permanently onto a platform or deck using standard
fasteners.

Figure 9-1: ERG 200 Rain Gauge

Clicking Rain Gauge tab from application opens the Rain Gauge screen. Figure 9-2 shows an example of
Rain Gauge screen. This screen is used to view the live status of Rain Fall.

Hourly Rain Fall, Daily Rain Fall and Rain Fall rate can be seen under Rain Fall panel. Hourly Rain Fall
shows amount of rain fall status at current hour. Daily Rain Fall shows current status of total rain fall
amount since 00:00:00 Hrs.
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X

Home | System Info | Setup | Modem Settings | Monitor Parameter | Scan & Format | Rain Gauge | View Data | Upload |

A

A .0 a®
Rain Fall Alarm Settings N
Hourly Rain {(mm) :
2 E 2 Rain Fall Rate (mm / hr): 25

Daily Rain (mm) : 25 ) 8

Rain Fall Rate Alarm : ENABLE v
Rain Fall Rate (mm /hr): 364 l )

% ] Auto Refresh Update
Connection Status :  Connected IOI Scan Status : IOI

Figure 9-2: Rain Gauge Menu

Rain Fall Rate shows current status of Rain Fall Rate. Rain Fall rate is calculated by the Datalogger at
every 5 minutes. Refresh button can be pressed to get the current status or Auto Refresh option can be

selected for automatic refresh of the screen in every 5 minutes.

Alarm can be generated if Rain Fall Rate exceeds the specified limit. When Rain Fall rate exceeds the
specified limit, Datalogger will automatically sends Heavy Rain Fall SMS to the mobile numbers listed at

“Modem settings” screen.
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The upload feature of the application allows the user to upload the downloaded data to the FTP server
from anywhere using the internet connection. Clicking the Upload button in the main menu, the upload
window appears with the list of data logger files if it has been downloaded.

[ Home T System Info T Setup T Modem Settings T Monitor Parameter T Scan & Format T Rain Gauge I View Data | Upload |

FTP server setting

e

L

URL: | 30000003000

Port: 1000

Select datalogger files to upload

Change URL

Data Logger Files Select

DLID00027.csv

ERBH-01.csv

DLD00027_130729_1059.csv

Clear All

ERBH-01_130723_1309.csv

ERLKO.csv

ERLKO_130816_1416.csv

Select All

Indagro.csv

Indagro_130808_1147.csv

july-5.csv

july-5_130723_1202.csv

july-5_130723_1205.csv

Upload

TEST-AL.csv

TEST-AL 130726 0935.csv

DOo0oooo|oo0joi|®

Connection Status : Connected

Iil Scan Status : I‘I

Figure 9-1: Files Upload Menu

To reset URL, click on Change URL button (If the user is entering the upload menu for the 1st time, the
text boxes for URL and Port will be empty but if once entered, the application takes the previously

entered values of its own). The application will open URL settings menu.

=

Reset URL = Y
-

LIRL : O 00 00 300K,

Port : X

User : PO

Password : e

EEEEE

Confirm Password :

Update Cancel

Figure 9-2: Reset URL screen
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Type FTP server URL address. Provide port number of the FTP server. Enter user name and password
for authentication. After providing all credentials press on update button to update URL settings. Make
sure that the PC has internet access. Once update button is pressed, application will try to connect to the
server. URL setting will be updated on successful connection to the server. URL settings will not be
changed in case of connection failure.

For files upload, select the data logger file which has to be uploaded. Files can be selected by ticking on
check boxes. In the given example, two files are selected to be uploaded. If all the files have to be
uploaded, click Select All button. To deselect all the files, click Clear All button. Click Upload Files button
to upload the filef/files. Press Upload button to upload the selected files. After successful upload, an
information message pops up on the screen confirming successful file upload.
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11 VIEW DATA

This tab allows the user to view data logger’s reading and interpret the data in tabular and graphical form.
Select the file through the drop down menu. On selecting file, readings automatically get updated in
table.

111 View Table

In the given example, the file ERBHLKO-391_130520_1025.csv is selected for interpretation. Folder can
be selected from Browse button. The readings are displayed in the Figure 11-1. Data in table represents
date/time stamp of reading, Parameter value, Barometric pressure, Sensor Temperature, Data logger’'s
Battery Voltage, Hourly Rain Fall and Daily Rain Fall.

[ﬁ ESCL-10VT-BX Configuration Manager EI—Iﬂ—hJ
Home System Infc Setup Modem Settings Monitor Paramete scan & Forma Rain Gauge [ View Data Upload
View Data
SelectFile: | WARLORD-02_1312013_131213_1348.csv v Parameter Decimal Digits - | 2 | v ?;Z’ Lﬁ!
View Graph  Export Table
File Path : CJ/ESCL10VTR3ICSVFILES Browse.__. @ View Rain Gauge Data
Date Time | Parameter | Barometer (hPa) | Temp (*C) Batt.Valt (V) | Hourly Rain Fall | Daily Rain Fall |

2011/09/25 20:00:00 -27.95 997.0 20.7 3.08 0.0 14.4 r_"\
2011/09/25 19:00:00 -27.95 997.1 20.7 3.06 0.0 14.4
2011/09/25 18:00:00 -27.95 997.3 20.7 3.07 0.0 14.4
2011/09/25 17:00:00 -27.94 997.0 20.7 3.06 0.4 14.4
2011/09/25 16:00:00 -27.94 997.1 20.7 3.08 2.2 14.0
2011/09/25 15:00:00 -27.94 997.3 20.7 3.07 1.4 11.8
2011/09/25 14:00:00 -27.94 997.0 20.7 3.08 2.0 10.4
2011/09/25 13:00:00 -27.94 997.1 20.7 3.06 0.2 8.4
2011/09/25 12:00:00 -27.93 997.3 20.7 3.07 0.4 8.2
2011/09/25 11:00:00 -27.93 997.0 20.7 3.06 0.8 7.8
2011/09/25 10:00:00 -27.92 997.1 20.7 3.08 0.0 7.0
2011/09/25 09:00:00 -27.91 997.3 20.7 3.07 0.0 7.0 -
2011/09/25 08:00:00 -27.91 997.0 20.7 3.08 0.2 7.0
2011/09/25 07:00:00 -27.90 997.1 20.7 3.06 1.0 6.8 L
2011/N9/25 NA=A000 27 a1 Qa7 3 lilv 307 nn 58 ]

Connection Status : Disconnected Scan Status :

Figure 11-1: Viewing readings
11.2 Export Table

Table data can be exported to CSV file that can be viewed in any spreadsheet viewer. To do so click at
export table icon. Clicking on export table will open a dialog asking for file format. Figure 11-2 showing an
example of file format dialog. Table can be exported in either of two file formats Standard and Extended.
Standard format may have data header information while extended format contains file header
information. Refer section 14 to know more about file formats. Choose appropriate file format and output
file path where data file to be exported and then press OK button to generate the CSV file.
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£ Export Table

Select output File Format

s

Cancel

(®) Standard Format (*.CSV)
@ Extended Format (*.C3V)
File Location
File Path :  CiUsers/AdmiiMy Documents/ Browse.

1.3

Figure 11-2: Selecting File Format

View Graph

To see the graph, click on View Graph button from view data screen. On clicking view graph, application
shows a dialog to select data range. Figure 11-3 showing an example of data range selection menu.
Choose X-axis and Y-axis range and then click on OK to view the graph.

-

n Data Range For Graph

—E

Data range

From : | 2011/09/25 03:00:00 To: | 2011/09/25 20:00:00
Select X-Axis Range

From : 2011/09/25 |28 03 |z 00 | % 00 j

To:  2011/09/25 20 |z 00  z 00 j
Select Y-Axis Range

Min Max

1. Parameter {m) : -30.0 -24.0

2. Temperature (°C) : 15.0 25.0

3. Rain Fall (mm): 0.0 3.0

QK Cancel

Figure 11-3: Data range selection for graph
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Figure 11-4 showing an example of graph screen. There are 3 tabs in graph menu. First tab is showing
graph of Water Level (Parameter) Vs Time. Battery Voltage tab will show Datalogger’s Battery status Vs

Time. Figure 11-5 showing an example of Hourly Rain Fall Vs time.

- ~
& View Graph . l = e
_[ Parameter & Temperatwre | BateyVolage |  RanGauge |
Parameter & Temperature Profile
-24.00 250
-24.23 245
-24 5(
24,50 san
-24.75
25,00 235
-25.25 230
-25.50 225
25,75 220
=260
26.00 215
-26.25 -
210 @
_ 2650 5
2 26,75 05 F
2 5
£ -2
g 27.00 200 g
g -27.25 195 ®
-27.50 =
10.0 O
-27.75 -
-28.00 18.5
28,75 18.0
28,50 175
28,75 17.0
=290
24.00 16.5
-29.25
29.50 18.0
2975 155
-30.00 15.0
S & & & &£ & & & & £ & & & & & & & o
8 8 B8 8 8 8 8 B B B &8 &8 8 8 8 8 8 8
6 % & @ K & & 58 < & & ¥ @& & & & & &
=1 =] = =] =1 =] =] - - - - - — - - - - o
= & == = £ = = = = = = = = = = = = =
o =} o o o o o o o o o o =} o o o o o
S 2 2 2 2 9o 9o o o o g o o 9o 9o o o 9
'e} 'e} wl i 'y el el el el 'e} 'e} 'e} 'e} wl i 'y 'y el
008 &8 &4 8 8 @ & & & 08 08 8085 08 4 0807
Time
k.

Figure 11-4: Parameter and Temperature Vs Time plot
r.";‘ View Graph . = ———

[ Parameter & Temperature T Battery Voltage T Rain Gauge ]

Rain Fall Vs Time

Rina Fall { mm )

o ) ) ) ) ) ) ) ) ) ) ) ) ) = ) )
=1 =1 8 2 =1 =1 2 2 8 2 8 =1 2 =1 3 8 2
& = @ o I & & =] = & & E @ @ = = &
b= = & = 5 = 2 2 = = b by b 2 = 2 z
= = = = = = = = = = = = = = = = =
] 5 = 5 & ] ] 5 = 5 & ] 5 ] ] = 5
= 2 2 1= =1 =1 = 2 2 1= =1 =1 = = 2 2 1=
& 5 o o o by & 5 o o o by I & I o o
& & & &G & &G & & & &G & &G & & & & &G
Time

Figure 11-5: Hourly Rain Fall Vs Time plot
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11.4 Graph Customization

This section allows the user to customize the graph as and when required. At any time, right clicking the
mouse on the plot area will bring the options discussed separately in this section.

@ Export
&) Print...

# Zoom In b
=, Zoom Out  »
Cl, Ffoom Original

<7 Pan b

Figure 11-6: Graph customization

11.4.1 Export Graph

The application offers the facility to export a data logger file in graphical form. The file is saved as a png
image file.

I-|é| Save lﬁw

Save In: | Documents |"'| E

3 My Shapes

3 Snagit

File Name: |Reading1| |

Files of Type: |PNG Image Files ‘V|
Save | | Cancel |

Figure 11-7: Saving the exported file
11.4.2 Print

Giving the print command would give the print of the graph. To take the print of the graph, follow the
steps below:

l. Right click and select Print.
Il. Select/enter entries as required on the Page Set-Up dialogue. Click Ok to go to the Print page.

1. Select/enter entries required on the Print page.
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( [£| Print ﬁﬁ

Printer
MName: ’Send To OneMote 2007 v] [ Properies .. ]
Status: Ready
Type: Snagit 10 Printer
Where:  C:\ProgramData®\TechSmith"\5nagit 10%PrinterPort File
Comment: [ Print to file
Print range Copies
@ Al Number of copies: 1 =
() Pages  from: to:
Selection _Ly _zyﬂ _3’3 Folee
| oK || Cancel

Figure 11-8: Print Settings

11.4.3 Zoom In

This feature allows the user to Zoom single or both axes.

(=) Print...
+] Zoom In b| Both Axes
&, ZoomOut ¥ y axis

@, Zoom Original ¥ Axis

<" Pan »

Figure 11-9: Zoom In Option

11.4.4 Zoom Out

It allows the user to Zoom out single or both axes.

11.4.5 Zoom Original

Any time to see the actual view of the plot if it has been zoomed in/out, click zoom original.

11.4.6 Pan

Pan option allows the user to choose between panning (press CTRL key to allow panning) in the x only, y
only or both x and y direction simultaneously.
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12 TROUBLESHOOTING

O

9)
h)

b)
c)
d)
e)

f)

b)
c)

d)

Unable to connect data logger over Bluetooth

PC’s Bluetooth may not be enabled.

Bluetooth modem may not be turned ON.

Bluetooth modem may be out of Bluetooth range from PC.
Bluetooth modem may not be paired with PC.

Bluetooth modem’s battery may be discharged.

Check Bluetooth modem baud rate settings. It must be configured for 115200 and hardware flow
control should be OFF.

Turn OFF the Bluetooth modem and then turn ON.

Reset data logger by shorting RST jumper once using tweezers near data logger’s serial port
connector.

Unable to connect Data logger with RS-232 Cable

USB to RS-232 cable driver may not be installed properly.
RS232 interface connector may be loose.

Check the RS232 interface cable’s connector for damage.
RS232 interface cable may be broken.

Data logger’s battery may be discharged.

Reset data logger by shorting RST jumper once using tweezers near data logger’s serial port
connector.

Files not uploading on FTP server

Internet connection may not be available.

URL or port setting may be incorrect.

Check 3G/4G signal strength at monitor parameter screen.
Check Battery voltage and health at system info screen.

GPRS service may be deactivated from SIM card service provider.
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13 SETTING SENSOR’S GAUGE FACTOR

ESCL-10VT single channel data logger has capability to calculate parameter values using a second
order polynomial equation.

Y = AoXZ + AiX + Ao

Where, Y is the parameter value in engineering units and X is some function of the sensor frequency
output.

Different manufacturers specify the value of X in different units in their test/calibration certificates
supplied along with the sensor.

Case 1 :'X specified in terms of frequency

If the manufacturer specifies X in terms of frequency, then choose the value of "X-parameter" in SETUP
screen as "FREQUENCY" from the drop down box.

Enter the value of Ao, A1 and Az as mentioned in the manufacturer’s calibration certificate without any
modification.

Case 2 :'X' specified in terms of frequency? (i.e. frequency squared)

If the manufacturer specifies X in terms of frequency? (frequency squared), then choose the value of "X-
parameter" in SETUP screen as "FREQUENCY SQUARED" from the drop down box.

Enter the value of Ao, A1 and Az as mentioned in the manufacturer’s calibration certificate without any
modification.

Case 3 :'X specified in terms of digits
This is a legacy case. Many manufacturers specify the value of X in terms of "digits" as defined below
Digits = (frequency)? / 1000

In this case replace A1 with the value A1/ 1000 and Az with the value A2/10,00,000 when entering these
coefficients in the data logger. Ao will remain the same.

13.1 Value of A0

The value of Ao is generally known as offset. It may be specified in the sensor's calibration/test certificate
in which case it can be entered directly in the data logger without any modification.

However, it is more common to determine the value of Ao at site just before or just after installation.

Enter the value of A1 (and A: if required) and check the parameter value just before or after installation of
the sensor (as the case may be) with zero input or reference input that should be considered as zero.
Now reverse the sign of the observed parameter value and enter it in place of Ao.

Recheck the parameter value to ensure that it is now showing zero. If however, a non-zero value is
required then add that non-zero value to the value of Ao and check whether you can see that particular
non-zero value with zero or reference input.

13.2 Installation Depth
Sensor installation depth is the location of VW sensor diaphragm from ground level.
Installation depth = - sensor location from ground level

Example: Installation depth = -10.5 for water level sensor mounted 10.5 meter below ground level.

Page | 30



Users’ Manual

14 FILE FORMATS

ESCL-10VT-R4 Datalogger’s Configuration Manager (for Windows)

The data files used for transferring data logger data to other software have the following formats. All data

is in standard ASCII text format (7 bit).

Variables are separated with commas (,).This format is suitable

for direct import in Microsoft Excel (All versions) or other commercially available spread sheet programs
for formatted printing and graphical plotting. Numeric values may or may not have a leading plus (+) sign
but a minus (-) sign is always explicitly included. The contents of the data file are printed in Courier mono

space font below.

File Edit Format View Help

| WARLCRD_1310006_140322_1141S.csv - Notepad [N

DATALDGGER ID,Date/Time, BA'ITERV VOLTAGE (V) ,WATER

"WARLORD",

"WARLORD" 6f30f2013 00:00:00",7.09,-21.0001,30.40,
"WARLORD", "6,/30/2013 01:00:00",7.09,-21.0001,30.57,
"WARLORD", "6,/30/2013 02:00:00" ,7.09,721.0001,30.67,

"WARLORD","6/30/2013 03:00:00",7.11,-21.0001,30.84,
"6/30/2013 04:00:00",7.09,-21.0001,30.88,

LEVEL (mwc) TEMPERATURE (degC) ,BARDMETRIC (hPa),INSTANT RAIN (mm),DAILY RAIN (mm)" =
983.22,6.6,11.8 a
982.60.23.6, 23 6 I
982.46.9.8,33.4

982.75,0.6,34

982.75,3.4,37.4 o

Figure 14-1: Standard File Format

r N
= N = | B |-
7l| WARLORD_1310006 140322 1141Ecsv - Notepad g o — - . - Al
File Edit Format View Help
"STATION ID : WARLORD" B
"DATALOGGER S.N. : 1310006" 1
"SENSOR S.N. 1 1103594" M
"DATALOGGER MODEL : ESCL-10vT R3"
"SENSOR MODEL 1 EPP-30V"
"MEASURING RANGE (MTR) : 7.000"
"LOCATION 1 26°50'49"" N, BO°5646'" E"
"TOP ELEVATION (MTR) 1 123"
"INSTALLATION DEPTH (MTR) 1 -34.500"
"SPECIFIC GRAVITY : 1.000000"
"SAMPLING INTERVAL : 001:00:00"
"SAMPLES AVERAGED : 1
"BATTERY INSTALLATION DATE 1 2012/03/22"
"DATALOGGER ID,Date/Time,BATTERY VOLTAGE (V),WATER LEVEL (mwc) TEMPERATURE (degC) ,BAROMETRIC (hPa),INSTANT RAIN (mm),DAILY RAIN (mm)"
"WARLORD","6/30/2013 00:00:00",7.09,-21.0001,30.40,983.22,6.6,11.8
"WARLORD" . "6/30/2013 01:00:00".7.09,-21.0001,30.57.982.60.23.6,23.6
"WARLORD" . "6/30/2013 02:00:00".7.09,-21.0001,30.67.982.46.9.8,33.4
"WARLORD" . "6/30/2013 03:00:00".7.11.-21.0001,30.84,982.75.0.6.34
"WARLORD","6/30/2013 04:00:00",7.09,-21.0001,30.88,982.75,3.4,37.4

Figure 14-2: Extended File Format
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15 WEB BASED DATA MONITORING SERVICE (WDMS)

The data on variation of water level collected from a large number of boreholes need to be presented as
time Vs water level graphs or as tables for visualization or further analysis. Also the data may be required
by a number of people sitting at different geographical locations simultaneously.

Web Data Monitoring software provided by Encardio-rite aids in the above process. It looks at the
collected data and makes them immediately available in the form of time Vs level plots or in tabular form.

The user will have to maintain a desktop PC with an internet connection with static IP and running
windows operating system and Microsoft IIS (Internet Information Service) server to run this software.

Authorized users from anywhere in the world can then login the website using the supplied user name
and password and access the graphs and tables using any internet connected computer and a standard
web browser like Microsoft Explorer, Google chrome Firefox etc. Figure 15-1 showing an example of
Borehole data presented in graphical form.

New Tab x & EncardioRite- WDMS % | NewTab % | & Encardic Rite- WDMS % | - o oD
€ hp7p=0 w =
&5 ENCARDIORITE www.encardio.com
Main Functions +  Information ~
; CGWBLKO1: Status
Sites penth
et ure  folor Latest]
CGWBLKO1 “

22

Status

204

206
]

08
3%

21

212
214
216

218

2
05:30 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 o0 05:30
30.03.2013 03.04.2013 06.04.2013 13.04.2013 15.04.2013 23.04.2013 26.04.2013 03.05.2013 06.05.2013 13.05.2013 18.05.2013 23.05.2013 28.05.2013 31.05.2013

Battery Voltage
8

7.5
7
65
6

5.5
5
45
4
3.5
3
2.5
2

05:. )0:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00 05:30
30.03.2013  03.04.2013 08.04.2013 13.04.2013 18.04.2013 23.04.2013 28.04.2013 03.05.2013 08.05.2013 13.05.2013 18.05.2013 23.05.2013 28.05.2013 31.05.2013
Scale zmonths  [¥] Scroll 3 days « = N B Auto Refresh +

Figure 15-1: Data display on remote PC

In case a user does not want to host his own server, Encardio-rite can provide this as a service at a low
cost. This service is known as Web based Data Monitoring Service (WDMS) and is available to users
throughout the world.
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