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ARC-1
For years, KELLER’s GSM-2 has provided a simple way of remotely tracking pressure measurements, fill and water
levels, and monitoring limit values. Now, this proven data logger with remote data transmission unit has been upgrad-
ed and given a new name: ARC-1, the Autonomous Remote Data Collector.

1.1 Overview

The ARC-1 is a combination of an autonomous data logger and a remote data transmission unit in one device. When
linked to a pressure transmitter or water level sensor, ARC-1 can autonomously collect up-to-date measurement
values for pressure and temperature (and optionally for conductivity as well) and then transmit this data via SMS, E-
mail or FTP using the cellular wireless network.

The remote data transmission unit ARC-1 is normally used in hydrology and hydrogeology applications as a means of
recording water levels. It is also used by construction companies for pressure measurements. The remote data trans-
mission unit is offered in various housings that accommodate different installation requirements in the locations
where it is to be used. With its wide range of water level sensors and pressure transmitters, KELLER is able to offer the
right solution for virtually any measuring situation.

Complete with energy-efficient electronics and a premium-quality lithium battery (3,9 V/32 Ah), the logger can trans-
mit the results of 24 measurements every day by e-mail, SMS or FTP for up to ten years. Its fastest measurement rate
is 1 measurement per minute. With two input voltages (0...5 V), two digital inputs, one bus interface (RS485) to
operate up to five level sensors and an optional SDI12 interface for water analysis devices, the ARC-1 data logger is a
universal data collection module for wide area measurement networks.

The transmitted measurement data are received, processed, stored and displayed by the free computer software
“Datamanager”. Remote configuration is conveniently carried out via software from the workplace.

1.2 ARC-1 Features and Benefits

High level of data security (internal, non-volatile memory)

Low maintenance (battery operated, service life up to 10 years)

Robust stainless steel housing and temporary floodable

Available in various versions for ideal integration

Free data management software (data manager or cloud)

Sensor interfaces: compatible with all KELLER level sensors and pressure transmitters

Internal measured values: barometer, temperature and moisture sensor and real-time clock (RTC)

VVVVVYVYYVY

1.3 Differences to GSM-2

In the interests of compatibility, the ARC-1 incorporates the same functions as the GSM-2 but also includes some new
features:

» It now communicates via the 3G mobile network, or 4G if required. The new radio modules also allow the de-
vice to be located via the mobile network.

» The mini SIM card has given way to a micro SIM card. The data logger can also be supplied with an e-SIM up-
on request.

» The system status information, including battery status and signal strength, has been supplemented by a
moisture sensor.

» A real-time clock (RTC) has been integrated into the data logger which is more accurate and continues run-
ning autonomously when the battery is changed.

» Existing GSM-2 data loggers can also be upgraded easily to ARC-1 data loggers if the existing 2G network at
the measuring point is no longer available.
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2 General Description / ARC-1 Communication
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2.1 Data Manager

The flexible, easy-to-use, open-source “DataManager” software covers the key functions of a monitoring, collection,
control, and organisational unit for the ARC-1. The DataManager collects the measurement data, assigns it, puts it in
charts, reports any limits that have been exceeded, and stores it in an open-source mySQL database. Third parties can
access the measurement data by means of various export and Internet functions for integration into their own data
collection systems. The DataManager software also enables users to fully parameterise and monitor each individual
ARC-1 data logger. How the DataManager works is described in the “DataManager” manual.

2.2 Kolibri Cloud

The Kolibri Cloud from KELLER offers simple and convenient access to your measurement data with your own personal
login and SSL encryption. You can enjoy readily available data without the need to set up and maintain a database, FTP
or mail server. The measurements can be displayed as graphs in no time at all and the export function allows you to
download your data as Excel or CSV files. Measuring points are effortlessly and efficiently monitored with the inte-
grated alarm system. For instance, a warning can be triggered via e-mail if there is an increase in water level or a
battery is running low. The Kolibri Cloud API allows customer-specific software to call up measurements in a standard-
ised JSON format via HTTPS.

23 Data transmission
» The data transfer takes place via FTP, email or SMS.
» The ARC-1 transmits the recorded or measured data at configurable intervals.
» Data transmission takes place in two directions: from and to the ARC-1, the latter e.g. for changes of the con-
figuration.
» The FTP server or the e-mail inbox is used to store the data until the "Datamanager" or ARC-1 has read it.
» The ARC-1 can send alarm messages or measurements via FTP, email or SMS.
2.4 Configuration

The initial configuration is carried out on site during installation by the GSM Setup program via a cable connection
from the PC to the ARC-1. The settings are stored in the ARC-1 and sent to the “GSM Data-manager” by FTP or email.
The new unit is registered automatically.

Changes in the ARC-1 configuration are made remotely in the “Datamanager” and transferred to the ARC-1 by FTP or
email. The ARC-1 checks its email inbox in a configurable interval and, if a new configuration is available, the configu-
ration is applied and stored.
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2.5 Measurement / data acquisition

The ARC-1 measures in a configurable interval all sensors/channels and stores the data in an EEPROM. The data is
transferred once a configurable amount of stored data has been accumulated. Alarm functions are configurable and
messages are sent immediately if the alarm condition is true.

2.6 Energy management

The unit is in a sleep mode; only the real-time clock is active. For measurements, the supply to the sensors is switched
on for a short time (~ 1 second) and, after the measurement is complete, the data is stored and the supply switched
off.

To send a message, the radio module is turned on and the messages are sent within a few seconds.

Even though this task consumes the most power, the battery will still last for many years due to its high capacity and
low self-discharge. For example, if you measure every hour and send the data once per day, the battery will last for up
to 10 years.

3 Minimum equipment for the ARC-1 measuring system

To run a data-logging system you need at least:

ARC-1 unit

water level sensor

Micro SIM card (3FF)

PC with “Datamanager” software and Internet connection

One FTP or email account (with SMTP/POP function)

“ARC Configuration” software and data cable K103-A (RS232) / K104-A (USB) or K-114 BT-A (Bluetooth)

YVVVYVYYVYVYYV

ARC-1 Operating Manual 08-2018 Page 6/48



.,,/

KELLER www.keller-druck.com

4 Hardware

4.1 ARC-1 Tube

The new generation has not changed in appearance. At just 48 mm in diameter, the cylindrical design of the ARC-1 can
simply be placed into the top of a two-inch-wide sounding tube standard in the groundwater measuring industry. It
can be installed in a matter of seconds. The housing is designed to withstand condensation and temporary flooding.
The sealed antenna is covered by a lockable protective cap made of robust plastic. This protects the data logger
against theft and damage by people or wild animals when level measurements are being taken in the open country-
side.

Antenna connector SMA (F)

Holes (for pull-out and water outlet)
Interface to PC with protection cap
Barometric pressure serisor hole/tube
PG adapter

vk wnN e

4.2 ARC-1 Accessories (delivered with ARC-1)

Stub antenna with SMA plug (m)

Silica gel bag

2 rubber seals with different diameters
PG connetor

Circlip

vk wnN e
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43 How to open and to close the housing

43.1 Toopen

To open the ARC-1 housing, just push against the bottom of the housing/piston.

4.3.2 Toclose

To close the unit, push against the top of the housing/piston until it stops. Be sure that that the piston is completely
inserted. Ensure that the holes on the top of the housing are completely visible. The holes allow water to drain off so
that it does not remain inside the unit.

A bag containing silicate desiccant is used to protect the sensitive electronics from humidity. Push this bag into the
sleeve.

The module can now be installed at the measuring point together with the appropriate sensor.

4.4 The Inside of the ARC-1

Battery

Battery plug

SIM card holder

LEDs for diagnosis
Connector for sensors
Silica gel bag

PG adapter

1.
2.
3.
4.
5.
6.
7.
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4.5 Insert or Release the SIM Card

For communication via the mobile network, you need a SIM card (type micro SIM card).

o
|
/

Hint:

We recommend the use of a prepaid card. Thus, in case of an incorrect configuration, only the current credit on the
card is used up. Before using the SIM card, all SMS messages stored on the card must be deleted (this applies to send
and received SMS messages).

Make sure that there is always sufficient credit on the card. Contact your phone provider for information on recharg-
ing options.

Insert the SIM card:
1. Do not touch the gold-colored contacts of the SIM card when inserting!
2. Insert the SIM card as shown in the illustration into the silver SIM card compartment as far as it will go (bev-
elled corner facing left). Make sure that the SIM card is fully inserted.

B e il il

mchﬂlk - L= 3
o ARC-1 / 32-0020-142
3 12v SN: 147

o P/N° 320020 0009

MicroSiM-Card :T )
LU Segie Seeag

Replace / remove SIM card
1. by simultaneously pressing and pulling on the SIM card, it can be pulled out

ARC-1 Operating Manual 08-2018 Page 9/48



~31/

KELLER www.keller-druck.com

4.6 Connect / replacing the battery

TR, —

To power the unit, the black 4-pole battery-plug must be connected to the corresponding socket on the circuit board.
The connector tab must face upwards (see illustration).

After plugging in the battery plug, push the battery into the battery holder.
Hint:
When the battery is changed, the device continues to run for half an hour (red LED flashes), which has the advantage

that the time no longer needs to be readjusted. To reset the device, the battery must be removed for more than half
an hour.

4.7 Connecting the antenna

Screw the stub antenna into the corresponding SMA plug located at the top of the ARC-1 and tighten by hand only.
Make sure it is tight enough.

Hint:
The antenna is provided with a seal. If you use other antennas or connectors, make sure that they are equipped with a
seal.

ARC-1 Operating Manual 08-2018 Page 10/48



~3/

KELLER www.keller-druck.com

4.8 Adapter socket / level sensor connection

The plug to connect several sensors is located at the end of the ARC-1.

The adapter socket is required to connect a level sensor. Feed the sensor cable through the adapter socket and con-
nect the cable ends to the corresponding terminal strip.

Hint:
The entire weight of the level sensor has to be carried by the adapter socket. Make sure you tighten it well. There are
two rubber seals available with different diameters for different cable sizes.

If a level sensor with a reference tube is used, the tube must not be connected to the hose adapter, otherwise the
pressure compensation to the outside of the ARC-1 housing is no longer given. The reference tube is simply inserted
into the housing as shown in the figure.

Important:
After opening the ARC-1 case, always make sure that the ARC-1 case is still tight. A small bag of silica gel desiccant is

used to protect the sensitive electronics from humidity. Always make sure that a functioning bag of silica gel is in the
ARC-1 housing (see illustration).

The circlip is mounted at the inside of the adapter socket to prevent the thread from loosening.
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5 Locking unit
The locking unit for the ARC-1 with antenna cover fits standard size 2 inch measuring points. It is an accessory.

6 Battery lifetime

The value displayed in the “ARC Configuration” and the “Datamanager” is the battery capacity calculated by the ARC-1
as a percentage of remaining capacity. It is recommendable to change the battery if the value is less than 15%. Once
the battery has been changed the value is once again shown as 99%.

Hint:
Please note that a battery change or disconnection of the battery always results in resetting the capacity indication

to 99%! For this reason, the battery should be disconnected for battery replacement only.

The calculated lifetime in the table below indicates how long the battery can last in different conditions. This gives you
an idea of how to configure the ARC-1 and how long the battery can last.

The calculation is based on the following conditions:

Temperature profile: Switzerland, with peak temperature -20°C / 40°C
Radio connection: Strong signal quality
Fall Messintervall Intervall der Datenilibertragung  Berechnete Lebensdauer
A --- 24 h > 10 Jahre
B 1h 24 h >5 Jahre
C --- 1h 3 Jahre
D 1 min 1h 1.6 Jahre
Hint:

The calculated lifetime values in the table are merely calculations. External conditions (like temperature and stor-
age time) have an influence on the battery capacity and its lifetime.

Batteries are also self-discharging. We therefore recommend replacing the battery every 5 years!
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7 Connection Terminal for Sensors

7.1 Pin Table

RS485-A

RS485-B

Switch Input 1

Switch Input 2

GND

GND (Voltage Input 1 & 2)
Voltage Input 2 (0...5V)

Not connected

Supply 12 Volt (switched, 100 mA)
10.  Supply 5 Volt (switched, 100 mA)
11.  Supply 3,7 Volt (switched, 100 mA)
12. GND

13. SDI12 communication Interface
14.  Voltage Input 1 (0...5V)

LN UTEWN R

7.2 Supply

External devices can be supplied with different voltages. The supply is turned on while the ARC-1 reads the connected
devices. You can select different voltage sources in the “ARC Configuration” program.

OFF No supply during measurements Spannungsversorgung fiir extarne Gerste
12V 12 Volt output active during measurements (Pin 9) [3.? lt v]
5V 5 Volt output active during measurements (Pin 10) OFF
3.7V 3,7 Volt (battery) output active when measuring (Pin 11) %iﬁi—;‘"
ALL ON All supplies are switched on when measuring

AllON

7.3 RS485-Interface for Sensors

The RS485 interface enables communication with KELLER digital instruments (transmitters, data loggers...).

1 RS485—-A
: . . . 32 RS485-8
Connect RS485 A (Pin 1) and RS485 B (Pin 2) with the in- ei B || [
strument. The measurement takes place at the selected FER T in-
terval. The supply is turned on 1 second before measure- 93—:
ment. The values (channels 0...5) are read out and processed Og—: in
the ARC-1. The supply is switched off when the measure- 0% oy 37 ver
ments have been taken. ol2f —ewo
13|
S

Up to 5 Series 30 transmitters can be connected to the ARC-1 if you select “Type 6” in Hardware-settings (ARC Config-
uration). In this case you have to configure each transmitter separately with an address in the range of 1 to 5.

Hint:
We recommend using Series 30 transmitters from KELLER with the option “low voltage” to keep the battery con-
sumption low (in this case select 3,7 V power supply).
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7.4 Voltage Input

The voltage inputs (Pin 7 & 14) measure signals from sensors in the range of 0 ... 5 Volt. Use the corresponding GND
voltage input (Pin 6)

7.5 Switch Input 1 (Alarm Input)

|sw G Mo o [Comtohn [ Lossil] W e Gt Exari I

Switch 1 input (Pin 3) is a normally closed input (nc) for monitor- R : a

Nest Acser Imervel

ing a switch. If the switch alarm function is enabled, the ARC-1 | e oo = 2 fees

M5 1o Marber 7 Serd Emallo A 9 Send dsta o FTP

tests the input every second and, if the switch is open, an alarm | <= s g
message is sent immediately. After this alarm message, the switch |~ (s oo
state is tested (and an alarm message sent) at the seleced alarm

interval.

Al Vbon (chsnoe e el

The alarm is sent a maximum of X times (X is a selectable value). If the

1
) . : ol |
input status is tested and it has turned from open (alarm) to closed (no gg—— Switch nput - .
alarm), the test interval reverts back from alarm interval to once per gg—f .
second; if the alarm condition is detected again the alarm is sent again a o5
maximum of X times. os
Qe
o1
i
014
@ conin conguin e czovs I s
7.6  Switch Input 2 (Count Input) S 8150 50 o C o EeT e .

Switch 2 Input (Pin 4) is a counter input. It is designed for | == o H - .
connecting an external device with reed relay output (for

example from a rain catcher).

Sefings | Msassan | Communcanon | Locasoniria | wabss Lavl Conlgusanion | Emce/Stans

9 Messare

#am a7t

! ot aPm
DwaCowvecion  go

7.6.1 Configuration S ————

Meacuing Channsis / Save Channs
P

@ Parp2i)
@em

To enable the “Counter Input” function, select “Type 6” in o

4 106117)

Hardware settings. Orre

Select “Counter Input” in “Measuring Channels”. prtis!

Optirfor SMS . Emad Massage:
[ —— Sane EmabAddess o

s

7.6.2 Connection :

Connect the relay output to the switch input 2 (Pin 4) and GND
(Pin 5).

7.6.3 Function

The counter starts counting if the externally connected switch closes. 8.12::

Please note that the counter function is limited to one count per ék_i* Switch Input 2 —,
second. If more counts are triggered within a second, the counter will gg__J“—o_'
only increase by one. e;——

The counter value is saved at the measuring interval. After saving the 8%7

counter value the counter is reset to zero. This gives the user an @:

opportunity to measure the amount of counts within the defined gﬁ:

(measuring interval) time. o'
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7.7 SDI12 Communication interface

The SDI-12 protocol is based on version 1.3. The SDI-12 probe must be parameterized according to the configuration
below before connecting to the ARC-1 to ensure correct operation.

Hint:
Check SDI-12 probe for compatibility with ARC-1.

7.7.1 Communication parameters

Description Settings

Data rate 1200 Baud

Byte Frame Format 1 start bit / 7 data bits / 1 parity bit (even) / 1 stop bit
SDI12-Adsresse 0

Channels / Values max 10

Measurement time (Maximum time for performing a
measurement)

max. 300 seconds

7.7.2 Connection assignment

SDI12 probe ARC-1

VCC 12 V (Pin 9)*

GND GND (Pin 12)

Data connection SDI12-Communication interface (Pin 13)
*Hint:

SDI-12 probes with a current consumption of up to 100 mA (1.2W) can be supplied by the ARC-1. However, this
considerably reduces the battery lifetime (alternative: power the probe externally). Many SDI-12 probes also have a
long start-up time until they are initialized (setting the "Pre-On-Time for power supply").

7.7.3 Settings in the ,,ARC Configuration”

Choose “Type 7” in the Hardware settings.

The ARC-1 will switch on the external power supply 5V (Pin 10) while communicating with the YSI Sensor (no
matter what you have selected in the “ARC Configuration”). If you need the power supply for other external
devices, select the required supply; otherwise select “OFF”.

w

Select the required "Pre-On-Time for power supply" for your SDI-12 probe.

4, Select the channels that should be transferred. The channels are saved in the ARC-1 in the same order in which
they are read / transferred from the YSI Sensor. The maximum amount of values is 10.

@, GSM/ARC Configuration Version 391

Devies Informalian: Comport Nunber 1
IDev: 8.20 SW-Versior: 18,12 5tak 0 S 10 Engish - [cowsm -] ARCA
G5M-Time
(5 zmame B- 12800 2 feod Confiquiaon
Se1GSM-Tine to PC-Tine ith ik Confguratior”
Seltings | Measure | Cc tion | Location Info | Water Level Configuration | Error/Status|
General Setings for GSM X
Enabled Functions 5 Setings Hadnare Selings
1D [Tel -Nurmber of SIM-Card) Connected Devics(s] / Type
Check.
Bl Cree +41774632307 (Tvrel?) D12 Baro Diglnp.1 &¥okinp -]
Messure SM3 Servios Conter Number Fower $upply for Extemal Devices Fre-On-Time [5] for power supply r\
O &z +4174933000 5 10254 defaul 0] 0
Dinio SIMFIN \
] Data Connection 5241 e e
ti fer Channels which are sent per SMS/Emal
Measuring Channels / S: Amount of Characters for SMS
0- [ sprizcHs Charels: Pd ¢ P1 / P2 /P Baro / Vol Inp
PBaro (L1802 cH? Amourkof Charscters — Muliphier
[@ T Baro [Jsoi2cHs s i
[ Valnp 1 []sbi12CHe
Clvakim.2 %m‘zwn Charrels: T/T0B1 / TOB2
| Sbi12cHY Amount of Characters
SDI12CHZ o 1 T
SDI2 CH3
SDI12 CHe
|| e
I| ption for 5MS and Email Messages
(7] Same Number for all (] 5 ame EmaikAddress for all I7] Same Time for sl Events
Next Measurement Interval day - hh:min: s3
41731234567 datamanager_{ D3@gsndatach 0.01.2020 00000 i 00:0000
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43'/

B KELLER www.keller-druck.com

8 Measuring process and timing

8.1 Power Supply

1. The power supply is switched on 1 second before the measurement takes place.
2. Power is on during measurement.
3. The supply is switched off after measurement.

Switch on power supply

Read voltage inputs

Read barometer, tempera-
ture and humidity

Read probe (RS485)

Time

8.2 Read RS485

The values from the connected transmitter(s) are read within ~0,2 seconds. If there is a communication error, the
command is repeated 3 times with a pause of 0,2 seconds between each command.

The communication address is 250 if only one transmitter is connected. For configuration with up to 5 transmitters,
the communication address is 1...5. However, the communication address must be assigned in advance.

8.3 SDI12

The measurement takes place after reading the voltage inputs. The measurement can take up to 300 seconds
(depending on YSI sensor configuration/type).

ARC-1 Operating Manual 08-2018 Page 16/48
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Description ,,ARC Configuration“

9.1 Overview

R

Device Informatior Comport Number:

Enoish Z o @
GSM-Tine 3
€ #) 10082018 B+ 000000 &) [ Now ][ wite |[ Fead

‘Set GSM-Time to PC-Time with "Wiite Conlfiguration”

[ Waie Configuation °

e

Number Description
1 Language Selector
2 Serial Communication Port
3 Read Configuration Button
4 Write Configuration Button
5 Open Configuration File
6 Save Configuration
7 Checkbox “Set ARC time to PC time at write

configuration”

Date and Time Selector and Edit Field

“Now” Button

“Write” Button

“Read” Button

Explanation / Function

Select the preferred language

Select the appropriate port number

Press button to read configuration from connected device

Press button to write configuration to connected device

Press button to open an existing (previously saved)
configuration file

Press button to save all settings to a configuration file

Enable checkbox -> The ARC clock will automatically be
synchronized with PC clock if you press the “Write
Configuration Button” -> see number #4

You may manually set a date and time by selection or editing
the fields

Press button to set the ARC-1 time field to PC time.

Press button to write time and date to the device. Please
notice the button may be disabled according to the state of
checkbox number #7

Press button to read time and date from the device

ARC-1 Operating Manual

08-2018

Page 17/48



43'/

B KELLER www.keller-druck.com

Next Action / Interval
There are several selectable functions. Clicking them will make the corresponding register card appear.
Most functions consist of a “Next Action” and “Interval” time information.

All functions can run at different time intervals and can take place at different times. Messages are sent by FTP, email
or by SMS (selectable). The recipient number (SMS) or Email (Email address) is selectable for each function.

Machste Ausfiibmng | ntervall
20042018 [El= 12:00:00 o 7 ~12:00:00 od:hh:min:ss

Number Description Explanation / Function
1 Next Action Select the date and the time when the task takes place the first (next) time.
2 Interval Enter the time interval at which the task takes place.

ARC-1 Operating Manual 08-2018 Page 18/48
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9.2 Settings

-
@ GSM/ARC Configuration

12.04.2018 -E@g

Device Information

Comport Number. 1
Dev. 9,201 Swiersion: 1812 Stat 1 S 10 English - COM33 ~| ARC-1
G5M-Time -
zwame G- mam 4 Fead onpasion
7] 5et GSM-Time to PC-Time with "Wie Conliguration”
Settings | Check | Measure [ Info | Communication | Location Info | water Level Configuation | Error/Status |
Bieneral Setfings for GSM
Enabled Functions SIM-Settings Hardware-Seltings e
| 9] Check ID {Tel. Mumber of SIM-Carc) Connected Devicels] / Type
=c ° +41 774632307 [TypelE) R5485 & Baro (F1-PB] & Diglnp.1 & Voltlnp -
Messire SMS Service Center Nurmber Power Suply for Estemnal Devices Pre-On-Time [¢] for power supply
[T A +41794935000 e 0 [0..254 default 0]
linfa SIMFIN
[] Data Connection
| Setings and Selections for Measuing Channels which are sent per SMS/Emai
Measuring Channels / Save Channels fmount of Characters for SMS e
il CH1D Channels: Pd / P17 P2 / P Baro / VoltInp.
CHIT Amaunt of Characters Muliplie
CHI2 5 :
At CH13
CH14
| JEiRL Channels T/TOB1 / TOR?
|| Eroe: Amount of Characters
PEao 1 1
[Cvaltlnp.1
Il Clvekimp2
Dption for SMS and Email Messages
7] Siame Number for sl 7] Same Email-Address for al 7] Siame Time for ol Events @
Nest Measurement Interval  dap: bh: min 56
+41792657763 datamanager_1030smdata. ch 01.01.2020 00:00:00 1 = o000
L —
Number Description Explanation / Function
1 Enabled Functions Activates the indicated function

(i.e. “Measure” -> the radio module sends data messages according to the set interval)

2 Measuring Channels Activates the desired channels to be measured and saved.

P1-P Baro Pressure difference between pressure gauge P1 in media and ambient
pressure measured by on board barometer

P1 Level sensor [pressure / bar]

P2 Second pressure sensor [pressure / bar]
(e.g. for AA devices as barometric sensor)

T Temp. of PT100/P1000 thermocouple [temperature / °C]
(availability depends on design of pressure transmitter)

TOB1 Temp. sensor of level sensor P1 [temperature / °C]
(temperature over bridge pressure gauge 1)

TOB2 Temp. sensor of pressure sensor 2 [temperature / °C]

P Baro Barometric pressure (ARC-1) [pressure / bar]

T Baro Air temperature (ARC-1)[temperature / °C]
Analogl Voltage Input 1 (0...5 Volt) [voltage / V]
Analog2 Voltage Input 2 (0...5 Volt)[voltage / V]

P1 (X) Pressure (or Level) sensor with BUS Address (X)

3 Hardware Settings Select connected sensor types.
Choose supply for the connected devices.

4 ID Phone Number Enter the phone number of the SIM card used in the GSM module. The phone number
is the identifier of the ARC-1.
5 SMS service center SMS service center phone number of your provider (SMS messages cannot be sent
without this number)
ARC-1 Operating Manual 08-2018
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Number Description Explanation / Function
6 Pin Code Pin Code of the SIM Card.

If PIN is deactivated, leave this box blank.

7 Amount of Chars used in SMS SMS has a limitation of 160 characters. The number of characters used to transmit one
measurement value can be adapted.

8 Options for SMS-Number The module allows messages to be sent to independent phone numbers. The
checkbox “Same number for all” synchronizes all edit fields to the phone number
entered.

9 Options for Email Address The module allows messages to be sent to independent Email addresses. The
checkbox “Same Email-Address for all” synchronizes all edit fields to the Email address
entered.

10 Same Time for all Events The module allows to proceed sending the different functions at different times and
time intervals. The checkbox “Same Time for all Events” synchronizes the time fields
to the time entered.

ARC-1 Operating Manual 08-2018 Page 20/48
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9.3 Hardware Settings Connected Device

Connected Device(s) / Type Explanation

Type(0) RS485 >

One transmitter/level sensor with BUS address 250 is
connected to the RS485 interface

Type(1) RS485 & 2 Dig.Inp » One transmitter/level sensor with BUS address 250 is
connected to the RS485 interface
» Digital input can be used for alarm
Type(2) RS485 & Baro (P1-P2) & Dig.Inp.1 » One transmitter/level sensor with BUS address 250 is
connected to the RS485 interface
» Barometric and temperature sensor in ARC-1 available
» CHO s calculated from P1-P2
» Digital input 1 can be used for alarm
Type(3) RS485 & Baro (P1-PB) & Dig.Inp.1 » One transmitter/level sensor with BUS address 250 is
connected to the RS485 interface
» Barometric and temperature sensor in ARC-1 available
» CHO s calculated from P1-PB
» Digital input 1 can be used for alarm
Type(4) RS485 & Baro (P1-P2) & Dig.Inp.1 & Volt.Input » One transmitter/level sensor with BUS address 250 is
connected to the RS485 interface
» Barometric and temperature sensor in ARC-1 available
» CHO s calculated from P1-P2
» Digital input 1 can be used for alarm
» Voltage inputs are available
Type(5) RS485 & Baro (P1-PB) & Dig.Inp.1 & Volt.Input » One transmitter/level sensor with BUS address 250 is
connected to the RS485 interface
» Barometric and temperature sensor in ARC-1 available
» CHO s calculated from P1-PB
» Digital input 1 can be used for alarm
» Voltage inputs are available
Type(6) RS485 (5x) & Baro (P1-P2) & Dig.Inp.1/2= Counter Input & »  Five transmitter/level sensors with BUS address 1...5 are
Volt.Input connected to the RS485 interface
» Barometric and temperature sensor in ARC-1 available
» CHOis P1-P2 from address 1 (if available)
» Digital input 1 can be used for alarm
Digital input 2 can be used as a counter
» Voltage inputs are available
Type(7) SDI12 & Baro & Dig.Inp.1 & Volt.Input » CHO s not available
» Barometric and temperature sensor in ARC-1 available
» Voltage inputs are available
» SDI12 interface for YSI sensor
Type(8) RS485 (5xP1+5xTOB1) & Baro & Dig.Inp.1/2= Counter Inp. & »  Five transmitter/level sensors with BUS address 1...5 are
Volt.Input connected to the RS485 interface
» Barometric and temperature sensor in ARC-1 available
» Digital input 1 can be used for alarm
Digital input 2 can be used as a counter
» Voltage inputs are available
ARC-1 Operating Manual 08-2018 Page 21/48
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A\

Type(9) RS485 CTD & Baro (P1-P2) & Dig.Inp.1 & Volt.Input One multiparameter probe (pressure, temperature and
conductivity)

Barometric and temperature sensor in ARC-1 available
CHO is P1-P2 from address 1 (if available)

Digital input 1 can be used for alarm

Voltage inputs are available

Y VVYV

A\

Type(10) RS485 CTD & Baro (P1-PBaro) & Dig.Inp.1 & Volt.Input One multiparameter probe (pressure, temperature and
conductivity)

Barometric and temperature sensor in ARC-1 available
CHO is calculated from P1-PB

Digital input 1 can be used for alarm

Voltage inputs are available

YV VYV

Type(11) RS485 CTD (3x (P1+TOB1+Cond+Tcon))& Baro & Dig.Inp.1/2= » Up to 3 multiparameter probe (pressure, temperature and
Counter Inp. conductivity)
» Barometric and temperature sensor in ARC-1 available
» Digital input 1 can be used for alarm
Digital input 2 can be used as a counter

Type(12) RS485 & Baro (P1-PBaro) & Modbus ABB Aquamaster 3 » One transmitter/level sensor with BUS address 250 is

connected to the RS485 interface

Barometric and temperature sensor in ARC-1 available

CHO is calculated from P1-PB

Digital input 1 can be used for alarm

Digital input 2 can be used as a counter

» Flow rate, pressure, flow volume and voltage level of the
Aquamaster 3 are read out

Y V V
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9.4 Measure
r N— "
@, GSM/ARC Configuration Version 3.91 12.04201?_@@&’
Device Information Comport Number b
Dev: 9.20 Sw-ersion; 18,12 Stat 1 Sn: 10 English - ARC-1
GSM-Time
) qwas O s
[¥] Set GSM-Time ta PC-Time with "“w/rite Configuration’
Settlngsl Eheck‘ Measure ‘Infu I Communication | Location Info | ‘water Level Configuration I Elror/Statusl
Measure and send 55 /E mail with all Measurements in a fixed Time Interval E |
Next Measurement Interval ,-
08062018 [Ev 11:05.00 = o S| D005 00 = day: bhmin: ss ),
l [7] Send SMS ta Humber o [T Send Email to Address: e [¥] Send data ta FTP e
M| | +41791234567 datamanager_1 03@gsmdata.ch
Send SMS after < Measurements Send Email after X-Measurements Send FTF File after X-Measurements
o [ I (6]
I Text which is sent at the beginning of the measuing data via SMS o
MEASURE &RC SN10 -
| i
Record Datatransfer (E-Mail/FTP) . Event-Logging [E-Mail/FTP) . Event triggered data transmission [E-Mail/FTP/SMS) e
Ewent Logging [only for Email/FTP)
| Event Detection Method
No event TOE (1] 0.000000 0.000000 0.000000 bar
Email/Ftp-File with Record D ata is sent after X-Measurements or Record Size reached Y-Amount of Emails/Files.
| Y0 [1..30 default: 1] [Amount of Emails/FTP-Files with Record Data)
|
12.07.2m7 15:40:00 @ 1 000000 @1 00:00:00 @
| |
|
s —
Number Description Explanation / Function

1 Send SMS to Number: Enables SMS transfer.

The edit field underneath shows the phone number where the
SMS are sent to.

2 Send SMS after X Measurements A single SMS message may contain several measurements carried
out in the set time interval. The entered number specifies the
amount of measurements per SMS message.

3 Send Email to Address: Enables Email transfer.

The edit field underneath shows the Email address where it is sent
to.

4 Send Email after X Measurements A single Email message may contain several measurements carried
out in the set time interval. The entered number specifies the
amount of measurements per Email message. *

5 Send data to FTP A single FTP message may contain several measurements carried
out in the set time interval. The entered number specifies the
amount of measurements per FTP message. *

6 Send FTP after X Measurements Enables FTP transfer.

The storage location can be set in the communication window.

7 User Text Any text that is transferred with the measurements

(could be used as an identification of the message type).

ARC-1 Operating Manual
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Number Description Explanation / Function
8 Record Data Transfer (only at FTP and Email) and If unchecked the data (values) is transferred in a text format.
Event Logging If checked the data is transferred in a binary (base64) format and

event logging can take place.

9 Event Detection Method Different methods to measure and save data.

10 Event Channel Choose the channel to be used to test the event condition.

11 Event-Val 1 Event value 1

12 Event-Val 2 Event value 2

13 Event-Val 3 Event value 3

14 Y (amount of FTP files or Emails with record data) If enough data is collected for Y amount FTP files or Emails, they
will be send.*

15 Next action Select the date and the time when the task takes place the first
(next) time.

16 Event detect interval Enter the time interval at which the measurement is made and the
event condition is tested.

17 Interval at event (save interval) Enter the time interval at which the measurement takes place and

the values are stored.

If record transfer is on, the transfer over FTP or email takes place if one of the conditions (#4 or #12) is true.

That means:

» the amount (X) measurements are made
» the amount of data for (Y) FTP files or Email(s) are available

ARC-1 Operating Manual

08-2018

Page 24/48



~31/

KELLER www.keller-druck.com

9.5 Event Logging Description

9.5.1 Noevent

Record data transfer (binary data format) is on and data is collected at a fixed time interval.

9.5.2 OnatVal 1, Off at Val 2

- If Val1 2 Val2 then recording will take place above a certain level.

Recording takes place if the measured value of the selected channel (#8) is greater than Vall until the measured value
is less than Val2 (hysteresis = Val1l-Val2).

If the condition is not true, the condition is checked in the “Event detect interval” (#14) and data is not saved. If the
condition is true, the measurement interval changes to “Interval at event (save interval, #15)” and the data is also
stored in this interval.

- If Vall < Val2 then recording will take place below a certain level.

Recording takes place if the measured value of the selected channel (#8) is less than Vall until the measured value is
greater than Val2 (hysteresis = Val2-Vall).

If the condition is not true, the condition is checked in the “Event detect interval” and data is not saved. If the condi-
tion is true, the measurement interval changes to “Interval at event (save interval, #15)” and the data is also stored in
this interval.

On if Ch < Val1, Off if Ch > Val2

Val1 < Val2 = Recording
= measured Value

On if Ch > Val1, Off if Ch < Val2

Val1 2 Val2 = Recording

=== =measured Value

Ch
Ch"\

T
P \ e
~

o
% \I;Iysteresis

9.5.3 SaveifdeltaCH>Val3

The measurement takes place in the “Interval at event (save interval, #15)” and the data is stored if the measured
“Event-Val 3” value is greater than the last recorded value.

Recording if delta Ch > Val

= Reference measuring
= Recording
——- = measured Value

T
s Yval

AN
. }val

_ e
»}val

\
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9.6 Communication

& GSM/ARE Configuration Version 391 u.m.zm_@@g

Device Information: Compott Number p

Dev: 820 Swverson 18.125tat 1 Sre 10 Engish - CoM3s ~| ARC-1

GEM-Tine

Set GSM-Time to PC-Time with “Wite Corfiguration”

[ Settings | Check | Measue [ Info | | Location Info | Weter Level Configuration | |

GPRS o (¢2)

4PN qprs swisscom.ch ‘

User Name s

Passuord s

DNS-Server [aplional) 000.000.000.000 Gefaul DNS
Emall hccount e FTP seftings e

POP3/SMTP-Server Login: ecount Name

Mame ARC_SN10
ARC_SN1D Different Login for SMTP-Server: Host LURL or 1P)
Emai [User D] ftp.gsmdata.ch
gsm_103@gsmdata.ch Login 1D
Password datamanager_103@gsmdata.ch
Password
Email Address [retumn address]
gsm_103@gsmdata.ch
SMTP-Server (Dutgoing E mails):
Server-fiddress Destination contral port [default 21)
smip.gsmdata.ch Port 4665 Transter D ata through S5L-Pratacol 21
POP3-Server (Incoming Emails). TP drectoy
Serverdddess ) ARC_Datzbaee
pop.gsmdatach Port | 995 Recsive Diata thiough S5L-Protocal active Mods
uee secure FTP (TLS/S5L)
Number Description Explanation / Function
1 GPRS APN = Access Point Name
You need to enter the correct APN (Access Point Name) settings
which differ based on your wireless carrier provider. Settings
are available from your provider or can be found in the internet.
2 Email Account POP3/SMTP-Server Login:
In order to receive Emails, the ARC-1 needs a POP3 Email
account. The two most important configuration items are the
User ID and the corresponding password for proper
authentication.
SMTP-Server
Outgoing mails are sent via an SMTP-server. You need a valid
URL for the SMTP-server. Port 25 is commonly used for this
purpose.
POP3-Server:
Incoming mails are accessed via a POP3-server. You need a valid
POP-server URL. Port 110 is the standard port.
Different Login for SMTP-Server:
Depending on your mail provider, you may need different
authentication for the POP and the SMTP server. Activate the
checkbox if two different login names and passwords are
required.
Security:
Depending on your mail provider, you may need SSL protocol
(transfer data through SSL protocol).
3 FTP Account FTP-Server Login:

In order to receive FTP files, the ARC-1 needs a valid URL or IP
address of the FTP server. The two most important
configuration items are the Login ID and the corresponding
password for proper authentication.
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9.7 Location info and Water level configuration

'-Q (GSM/ARC Configuration Version 391 12,04, zma_@‘ﬂg 'g GSM/ARC Cunﬁgumtm; Version 391 w 12.04. znm_@‘ﬂ‘g
1| Device Information: Compart Number; Device Information: Comport Number:

[Dev: 920 8w ersion: 1812 6tat: 1 5n: 10 English - ARC-1 “ [Dev 3.205wversion: 18.12 5t 1 5110 Engish - COM33 ~] ARC1 Q
GSM-Time G5M-Time:

D E 2 O 519 ) Emorae B 51em

51564 55H-Tims 1o P Tine it Wit Confurtin” (91561 GSM-Tin to P Tine i e Cofuton”
Seltings | Check | Messure [ Info [ C fion | Losation Info | Wiater Level Configuration | Eror/Status “Selhngsl Check | Measue [ Info | Commurication | Location Info | water Levemmngm;m|sym/mams\

Installation

D;m;pym.g,& e Schemata | e ane (9] Enable Water Level Configuraion e

AtoB: etog Keller Entwicklung
Start Condition Measured Values Location Name
Length (m) ARCT0
Height of wellhead above Sea Level (4] 450,000 o X
nstalaton Depth ) 50000 1 ‘ Posiion 9 Posiian (33M - Cel- Locate)
Eatth Surtsce Format Floating Point - Latiude

“Water Density (kg/m3) 958.200 Latiude 474384244 :::j::de

Conversion to EXE= A |B t Longiude 87475433

[ Height of Waer above Level Sensor [e] - [ e 150000

Caleulate \Water Level fram:

. s [— 2 oodemss

Current Yalues et Suface

el |g Access lock
m [7] Set acoess password pratestion

Height of Water above Sensor (8] Em -]

Manual measuement depth to water (1) 0 m Level Sensor byt I

Calculated Installation D epth (=] Em o

Set Calculated Value as Installation Depth (B]
|
e —. |
Number Description Explanation / Function

1 Location You may define a network name. “Network” helps you to organize
your measuring locations.

“Location name” allows defining a name for the measuring
location.

2 Position Assigns the coordinates (longitude, latitude, altitude) to a
measuring location.

3 Water Level Configuration Enables the water level configuration. The graphical user interface
will appear (4).

4 Position Cell-Location The ARC-1 has the possibility to locate his coordinates through a
triangulation of his prostitution of the provider antenna. This
action can be executed in the register Error/Status.

5 Water Level Configuration These settings are required to calculate the water level (i.e. by the

Datamanager).
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9.8 Error / Status
. .
@ GSM/ARC Configuration Version 3.91 u.m.zoi_él@u
Device Information Comport Huriber 3
Dew 920 5W-Wersion: 1812 5tat 1 Sn: 10 English - COomM3s ARC-1

GSM-Time
©) 20208 D 1me0m S

Set GSM-Time to PC-Time with "wiite Configuration”

Ficad Configuaation
Viiite Configuration

[ Settings | Check | Messurs [ Info | Commurnication | Locstion Info | Water Level Configuration | Enor/Status |

GSH-Status

GSM-Status @ Com ok

Module Status: Cunent Procedure:
off

Battery Capacity

99% 368V

Huridity : Signal Quality: Status Registration:

8% o | not registered [0

Measuring Status:
Collected measurement data for bransmission: Emaik O0of 12 FTP: 0of 12

[Changs Recipient in "Infa"

[ Send TestSMS

Send to:

+41791234567

[ Send Configuration £ mail

Send Measuing Data

Send to

datamanager_103@gsmdata.ch

[ Send Configuration-FTP )

FTP Send Measuring Data

GEM-Ermor [ Exscute Cell - Lacate ) e
Error-Status
[ Com G5M can't communicate with the GSM-Module, e Actusl Measuring Values
] 5im G5M can't access the SIM-Card, :;51] m g g;g;
E F!n “Wrong Pin. F\ijove 5IM-Card and use PUK. Condust To (1]
: [ Signal GSM has toa litle Signal. Improve Antenna T (Canduct) (1)
Il [ Registiation GSM can't connect to the Pravider. B2 1704
: 1 GPRS G5M can't make a GPRS-Connection TORT(2)
: [] 5end G5M can't send the SMS. Check SMS-Service Center Number. Canduct. Tc (2] 0.971E
[7] Ext. Device G5M can’t communicate with the extemally connected device, T (Conduct) (21 | 25,7900
[] Email send  GSM can®t send Email. Check GPRS-Settings. ERe| 00003
[E] FTRISP G5M can not connect to Intenet Service Fiovider. Check GPRS and FTP settings. TOR 3] 00003
[C] FTPlagin  GSM can natlog in ta FTP server. Check GPRS and FTP settings.
[] FTP transter GSM can not transfer file. Check GPRS and FTP settings. Fonduet Te ()
T (Conduct ) (3]
F Bao
T Baro
Counter Input
! _
Number Description Explanation / Function
1 Status This window is updated every second and indicates the state of
the ARC-1.
2 Error Status Errors are listed in the error state window.
3 SMS To test the SMS transfer, click the button and check whether the
message is sent without error.
4 Email Send Configuration Email
To test the Email transfer and to send the configuration via
Email to the corresponding recipient, click the button and check
whether the message is sent without error.
Send measuring data
Click this button to transfer the actual stored data in the ARC-1
(before you change a configuration).
5 FTP Send Configuration FTP
To test the FTP transfer and to send the configuration via FTP to
the corresponding recipient, click the button and check whether
the message is sent without error.
FTP send measuring data
Click this button to transfer the actual stored data in the ARC-1
(before you change a configuration).
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Number Description Explanation / Function
6 Execute Cell-Locate A query of the current position by a triangulation of the

antennas is executed and displayed in the location info.

7 Measure All currently measured values are listed. If you want to start a
new measurement, click on the "Measure" button.

8 Get Error The entire error memory of the ARC-1 is read out.
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9.9 Check
% GSM/ARC Configuration Version 3.91 ].2.04201_ El
Device Information: Comport Number:

Dev: 9.20 S/ Yersion: 1812 Gtat: 1 Sn 10 English - Cok 38 ~| ARC-1
GSM-Time
o morams B 1@ets 2 [ Now || wite |[ Read | jieadEonfiouiation

Set GSM-Time ta PC-Time with *"wiite Configuration’! “wiite Configuration

‘ Sellingsl Check |Measule | Infa | Communicat\onl Lacation Infa | W ater Lewel Configuration | ErrorfSlalusl

Receive SMS/Email Check and execute the Command

» B @

| Mext Request Interval

28072018 [E~ 105500 L 1 +00:00:00 T day kb min s

[] Check SMS o [] Check Email e Check FTP e

SMS Access Password

Keller o

Supported Commands:
7 The text below as well as the actual values will be sent to sender via SMS e

i Send an SMS to the zender with the system infarmation

< Make a data connection to the number defined under "D ata Cormection”
|
Texrt which is sent with the command """ [the actual values are added at the end)
CHECK ARC SM10 e G
e — —— e —
Number Description Explanation / Function

1 Check SMS If activated, the SMS are checked at the set interval/time.

2 Check Email If activated, the Email In-Box is checked (downloaded) at the set
interval/time.

3 Check FTP If activated, the FTP server is checked (downloaded) at the set
interval/time.

4 SMS Access Password Enter a password. Only those messages (SMS) that begin with
this password (case sensitive!) will trigger a function in the ARC-
1.

5 Supported Commands The listed characters support the described command. If this
character is transmitted from any mobile phone to the ARC-1 it
will carry out the corresponding task.

For example, send an SMS with the text “password i” to the
ARC-1. After checking the SMS, the ARC-1 will return an SMS to
the sender with the current measured values.

6 Text Any text that is transferred with the reply SMS to the command

“?” (could be used as an identification of the message type).
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[ Getings | Check | Measure | Alam [infa | Carmurication | Location Info | Water Level Canfiguation | Enar/Status|

Measure and check élarm Condition. Send S5/ mail if Alam Condition is true.

9.10 Alarm
. 1
@), GSM/ARC Configuration Version 381 12042018 =Hfel x|
Device Informatior Comport Nurber 3
Dev 820 Swersian: 1812 Stat 1 Sn 10 Engish B camae ARC-1
G- Time
aror20e [ 1m0s1s [ Sead Confiuation
Set GSM -Time to PC-Time with “Wiie Configuration”
|
[ [
a

Mext Action Interval

[Eoe2g Ev 110500 = 0 - 000500

= day:hhmin:ss

Send Email to Address:

[7] Send SMS to Mumber o

+41751234567

Alam-Channel
[ToB 1) =

Send Alarm-GMS X times

datamanager_103@gsmdata.ch

Sl T ype
[on /08

0.

Send dats to FTP

Explanation / Function

If activated, an SMS with alarm content is sent.

If activated, an Email with alarm content is sent.

If activated, an FTP file with alarm content is sent.

Choose the channel to be checked.

On/Off hysteresis, value change (delta/time: pressure or
temperature change between two measurements) or other

Determines how often an message is sent when the alarm
condition is true (only with On/Off alarm)

Switch-on value (for alarm type On/Off)

Switch-off value (for alarm type On/Off)

The minimum value by which a parameter must have changed
since the last alarm measurement to trigger the alarm. The
parameter must be specified as a positive value. This value then
applies both to positive and negative changes by this amount.

o2
Alarm ON Value Alarm OFF Yalue Alarm Yalue [change per interval]
4.000000 a 3.000000 e 0500000 e bar 9
Alarm SMS-Text. The actual values are added at the end.
ALARMARC SN10 @
l
Number Description
1 Send SMS to Number
2 Send Email
3 Send data to FTP
3 Alarm-Channel
4 Alarm-Type
functions.
5 Send Alarm X-Times
6 Alarm ON Value
7 Alarm OFF Value
8 Alarm Value (change per interval)
9 Alarm Text

Any text that is transferred with the alarm message
(could be used as an identification of the message type).
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9.11 Info

e
@4 GSM/ARC Configuration

‘

Device Infomation

Compart Number. y
Dev: 9.20 SWersion: 1812 Stat 1 Sn: 10 English - COmM323 ~| ARC-1
GSM-Time

L) @oraote B %0618 =

Read Configuration
‘Wwirite Configuration
I

| Communication | Loeation Infa | Water Level Configuration | Ener/Status|

Set GSM-Time to PC-Time with “write Configuration’

| Settings | Check [ Measwe [ Alam | Info

Send 5MS /Email with the Syster Infoimation in a fived Time Interval 6
Next Action Interval
08.06.2018 [+ 120000 5 1 £ 00:00:00

=1 day:bh:min: s

[~ Send 5MS to Number o Send Email to Address: e Serd data to FTP e
+41791 234567

datamanager_103@gsmdata.ch

Number Description Explanation / Function
1 Send SMS to Number If activated, an SMS with the system information is sent.
2 Send Email to Address If activated, an Email with the system configuration is sent.
3 Send data to FTP

If activated, an FTP file with the system configuration is sent.
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10 Record Data Storage

The record data storage offers the advantage that the measuring data doesn’t get lost if the data transfer (connection
to the internet) is temporarily out of function. In this case, the data which hasn’t been transferred yet will automati-
cally be transferred (along with the new data) with the next successful connection.

If for any reason the data transfer can’t take place at all, the data can also be read out on site.

10.1 Data Security

All measured values are stored in the ARC-1's EEPROM and are automatically transferred by FTP, Email or SMS. The
memory is organized as a circular memory. This means that always the latest data is available whilst the oldest data is
overwritten.

As an option the user can read the data with Logger 5 software directly from the ARC-1 by connecting the PC to ARC-

1’s programming interface.

10.2  Storage Capacity

The table below gives an idea of how much data is stored in the ARC-1 memory.

Speicher-Intervall ~ Anzahl Kandle Anzahl Messwerte pro Kanal  Aufzeichnungs-Zeit
1 min 1 57288 40 Tage

1 min 4 24552 17 Tage

1 min 14 8184 5 Tage

10 min 4 24552 170 Tage

10 min 14 8184 56 Tage

1h 4 24552 2 Jahre

1h 14 8184 1 Jahre

8h 4 24552 22 Jahre

8h 14 8184 7 Jahre
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10.3  How to read data directly from the ARC-1 with a data cable

Connect the ARC-1 to the interface and start the "Logger 5.3" PC software. The correct COM port must be selected

under "USB/RS232 connection

Select “Treat Device as GSM-2/ARC-1 Logger”
'. Logger 5.3
| | File Re;d Data Prograrmming Graph Data /SiteInfo  Tools | GSM-2 /ARC-L | Settings Suppert Help

A Wizzard m Read Data Treat Device as GSM-2 / ARC-1 Logger
Show Data Table

'J%“: ngrammingl ijﬁ' Chart Viey

| .
I — %
B Reading Dats from Device : USB/R5232 COM Port
X Programming Device n Check Device Status

The connection to ARC-1 is now established automatically and all available records appear

Lé Read Data w Chart Viewer

Battery voltage: 3.68 V

[ 99, | [¥] Start Viewer after reading completed

RecMo StartDate Start Time Size % [q Scan Ports (F2) I * -
> 5

1 08.06.2018  06:05:02 0.2 Vi

3

[z 07062018 1406:29 10 [@ Refresh table of content (F3) ] g

3 07.06.2018 12:05:02 0.1 [m select all records ] 8

14 07.06.2018  10:05:02 0.1 H

5  0LO6.2018  09:05:02 0.0 [Op.ead 4 ] 3

Es 01.06.2018  08:40:20 0.0

7 01.06.2018  07:55:20 0.1

= 01.05.2018  05:17:09 0.0

Select the desired record and click on the button “read (F4)”

File Read Data Programming Graph Data/Sitelnfo  Tools GSM-2/ARC-1  Settings Suppert Help

» The recorded data will be read from the ARC-1 and automatically stored onto the PC's hard disk.

» This data file can be imported with the Datamanager (PC-Software).
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11 Message format

11.1  FTP/Email

The FTP/Email messages are sent in a defined format that is parsed and interpreted by the “Datamanager” program.
The description of this format is available on request.

# # Sign is used as a main command separator
/ / Sign is used as a command separator

11.1.1 FTP / E-Mail with measurement data in text format

Datei Bearbeiten Format Ansicht ?

#F/a=0#T/5=580375260/p=18.05.23,09:20:40+08/m=580375202#M/ b=+OFL+0.9475278+22.175659+0.9649999+22.239999+0.0000000+0F L+0.9471157+22.266845+0.9652500+22.069999+0.0000000+0OFL =
+0.9468674+22.347900+0.9653200+22.059995+0. 0000000+0FL+0.9458951+22.408691+0.9653499+22.110000+0.0000000+0F L+0.9465385+22.550820+0.9653900+22.409995+0.0000000+0FL
+0.9469356+22.914306+0.9654899+22. 770000+0.0000000/ c=+1+1:#|/n=0/5=19/b=99/2=9.20/f=18.12/h=48/v=+3.9374G/a=HE/ e#X/a=43706

> Posteingang B Person suchen Optionen - @
. i eu - Loschen Filter + -] +41791234567 M
{21 Posteingang (9. - och o » ‘; 1791234567 V
BB i oG
23 Gesendete Elemente on mach Cutum = Nevesze cben + ARC-1 [d. s data.ch] @ @ A adionen-
@ 4} +41791234567 M el s e A 31
ARC-1 1101
#F/a=02T/5=580381288/p=18.05.23 11 12022M/b= +OFL 24.2331! 610000+0. +0.9446296+24.353515+0.9656299 + 24.200000 +0.0000000+ OFL+0.9
@) Geloschte Elemente 15+0.9657299+23.629999+0.0000000/c= +1+12l/n=0/5=19/b=99/e=9.20/f=18.12/h=44/v=+3, der Messstelle 157
Attention:
With this setting, no measurement data is stored in the EEPROM (Record)
11.1.2 FTP / E-Mail with measurement data in binary (Base64) format
— .
Datei Bearbeiten Format Ansicht ?
#F[e=0#C/a=3529/b=13#T/5=580312858/p=18.05.22,16:00:39+084M/a=-0.9592980+0.0001204+24.424560+0.9594200+24.209999+0.0992771/c=+1+1#1/n=147/5=22/b=96/e=9.20/f=18.12/h=31/v= -

+3.856#8/a=VililsGWAAAAV3WAED]UVEBBVeSgP3W/cEGIhYASySruwAAESALI1txAJ0LXAQD3AYDI1VX BBVZmAPcvy/2903FYilpbD7gAAALI1UBAGYBAQDSGYDI1v3BBYW APCUIBAABLAC/dbMQONAIQEG
+TmA/dbpwQbejgD3LUT////IWIIKWxkYAAAC/dbQQOMASQEGI3GA/dbpwOb6PgD3LOVAAASWAY3WTED]jcEBBYZBZP3WYCEG+4ATy/L/OaBmVililsie AAAAVIWYED]1SEBBY+xgP3WECEG
+04A92GrwAAESALI1rRA4YFRAQDEYYDI1s3BByriAPCvy/290KVYilpbKIgAAALI1SRASAAZACD
+/YD31unBBVUGAPCtSSAABLAC/dbEQOOHEOEG/2mA/dbhwQb71gD3Lovs/dMNWIIKWZU4AAAC/dadQOONKQEHAIWA/dbRwQb8KgD3LovAAASWAY3WNED]LEEBBY+xgP3WtcEG/HoAIZEL///// Vilils
+mAAAAV3WIED]OSEBBVzBgP3WscEG/RAASYBrWAAESALI1GBAAXCcRAQD+YDI1MBBYleAPCsB/zmgZIYilpbR/gAAALI1phAASLRAQD/sYDI1rXBBY3CAPCSBSAABLAC/dZ8Q00qQQEHANGA /daZwlb
+FED3Lyv8/dHNWIIKWI1FYAAAC/daAQOPVOQEHBCGA/dahwab
+ugD3LefAAASWAV3WIED|r6EBBWRNEP3WNCEG/14A9Y6L/P3SmVililtauAAAAV3WeEDI3tEBBWDBEP3WkCEHAAIASY/LWwAAESALIIMXA41KBAQCDaYDI10XEBBWCIAPCUi///// 1¥ilpbZBgAAALIIXAISRRAQCILYDI
1nnBBwGaAPCcspSAABLAC/dZQQONkoQEHBIWA/ dZtwQcCjgD3Lef85IGZWITKW214AAAC/ dZIQONFAQEHB2WA/dZhwQcDhgD3LovAAASWAYIWSEDjoZEBBWYxgP3WZCEHBHOATY/L/P3RbVIlIIt22AAAAVIWQE
DjjuEBBwthgP3WXCEHBXIAIywHwAAESALI1IBA4/IRAOCNIYDI1INHBBwa6APCER /230 g==#E/ e#iX/a=49114|

- Optionen - @

2) +41774360105 M
ARc1as

216:00:40+088M/a=-0.960443¢

AVIVEEDD 3
AC/dQUQOGRSQENBAMA/GIZWQLTMGOIXV1E/AONM
FYAILOWAAESALIIONAS + GIAQEFOYDIF XBEVWOA
ASWAV3X1EDNSv08Bwg
O

UCEG/MYAILSH/PITITOR
PmA/dgIWQBRgD3V
1 3RACOIAQETPYDI2ANBEWVYAPGCR,
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11.2  SMS

The SMS messages are sent in a defined format.

11.2.1 Measurement data (in text format only)

This example shows how the measurement data are displayed on the mobile phone.

The measurement data can be preceded by a user-
defined text. Then follow the measurement data (set
measurement channels), which are separated from each
Messdaten dir Messstole other with positive / negative signs.

140FL+0.9 4 0.9

Hint:
e e The number of digits displayed and a multiplier for

QP cec2szu:0mm pressure and temperature values can also be defined.

Messdaten der Messstelle
1+0FL+0.9. 41

11.2.2 Query

This example shows how a command message is sent to the ARC-1 and how it processes the command (Responds).

7155 aiagen 7] biezgen VIEREER To request the current measurement data ("?") or the
P system information ("i"), an SMS with the password and
Uniestit Beite the command must be sent to the telephone number of
7 Der unten eingegebene Text souie die aktuellen Messwerts werden via SMS an den Ahsender geschickt

P the ARC-1.

Text, der mittels Befehl "' gesendet nid (skiuelle Messwerte werden am Ende aulgelitel]

Diuck und Temperatur der Messstelle 1 A

] ©= : S,

”:

€ +41774394426
KELLER ? The requested measurement data are preceded by the
user-defined text (in the "Check" tab). Then follow the
measurement data (set measurement channels), which
der Messstelle 1 are separated from each other with positive / negative
+0FL+0.9438+24.102+0.96 Signs
@ 56+24.180+0.0000 :

Druck und Temperatur

s,
nlt

KELLER i .

The requested system information starts with the signal

SIGNAL 20 BATTERY-99% strength and the remaining battery capacity. Then follow
VALUES:+OFL+0.9436+O0FL the measurement data (set measurement channels),
+0FL+24.142+0FL+0.9655+ . . e
24.260+0.0000+0,0000+OF which are separated from each other with positive /

@) L+OFL+OFL+OFL+0.0000 negative signs.

Damoe s o Hint:

The number of digits displayed and a multiplier for
m pressure and temperature values can also be defined.
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12 Email Configuration

We recommend using at least two Email accounts in conjunction with the Datamanager: one Email account where
the ARC-1 modules send the measurements and the configurations to. The other Email account is for configurations
that are sent from the Datamanager to the ARC-1. The ARC-1 then only downloads configurations. This helps to save
battery power and data transfer cost.

12.1  One email account

Same email account for outgoing and incoming messages.

Advantage: Only one Email account for incoming and outgoing messages

Disadvantage:  All messages (configuration and measurements) are downloaded to each ARC-1 module in use.
This produces a lot of traffic and higher costs; it also limits battery life.

+

l‘ ‘ > >

\ < DA gut
In

\

12.2 Two email accounts
An email account for outgoing and incoming messages.

Advantage: Separate Email account for incoming and outgoing messages.
All measurements are sent to the same Email account.
All configuration mails are downloaded from a separate mailbox.

Disadvantage: The configuration messages are downloaded to each used ARC-1 module. This means
more traffic, additional costs and reduced battery life.

4
I 53 >
4.

| <—|ZI

‘* - 4

Out
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12.3  Many email accounts

Advantage: One Email account for outgoing messages and a separate Email account for each ARC-1
(Incoming message).
All measurements are sent to the same Email account.
Only configuration mails for the corresponding ARC-1 are downloaded to ARC-1.

Disadvantage:  You need many Email accounts

Hint: You can build groups (measurement networks), which use the same inbox.

Out

Inl

In2

In3

In4

Network
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13 Step-by-step installation instructions

The configuration below shows how installation and configuration can take place. It is a standard configuration suita-
ble for most applications:

» ARC-1 with level senor (Series 36 XW) connected. Connection RS485 and 12 Volt supply.

» Two Email accounts. Datamanager@measure.ch to send messages with measurements to the Datamanager,
arcl@measure.ch to send new configuration from the Datamanager to the ARC-1.

» Measuring interval is 1 hour, sending an Email with 24 measuring values every day (24 hours)

» Check interval for incoming Email (configuration from Datamanager to ARC-1) every day (24 hours), same
time as for sending measurements to the Datamanager.

13.1 Connect Level Sensor

Feed the sensor cable through the sleeve and connect the cable ends to the terminal strip.

Connect the Series 36 XW level sensor as follows:

Blue: RS485A
Yellow: RS4858B
Black: +12VDC
White: GND
Tighten the cable gland.

13.2 Insert SIM Card

Insert the SIM card until it locks.
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13.3 Insert Battery

13.4  Close the ARC-1 Housing and connect Antenna

Connect the battery and push it into
the battery holder.

13.5 Configure the ARC-1 with the "ARC Configuration" program

13.5.1 General Settings

__
[ FEED = =
Device Information: Comport Number
|Dev 9.20 Swiersion: 1812 Stat: 1 Snc 10 English - COM38 - ARC-1
GSM-Time

Riead Configuration
Wit Covazion

Location Info | Water Level Configuration | Enor/Status|

) zonams O 1s0802 2]

Set GSM-Time to PC-Time with */Tite Configuration’”
[t J
Settings | Check | Measure | C

(7]
*

General Seftings for GSM

Enabled Functions SIM-Settings Hardware Seltings
1D (Tel-Humber of SIM-Carc] Connected Devicels) / Type
+HTP4B3ZI07 [Tymel5) Ri$485 & Baro F1-PB) & DigInp.1 & Yok np. -]
SIS Service Canter Number Power Supply for Extemal Devices Pre-On-Time [5] for power supply
+41734333000 12v | 0 [0.254 defauk 0]
SIMPIN

Diata Coninection ST

Seltings snd Selections for Weasuing Channels which are sent per S5 /E il

Measuring Channels ¢ Gave Channels

Option for SMS and Email Messages
Same Nurber for all Same Emalbdsress for all

d (P1-PBaro] oo Channels: Pd / P1/ P2 /P Bara / YoltInp.
1 [ml Amount of Characters Multplier
2 CloH12 CRE— T
COoH13
081 Derne Channels: T/T0B1 # TOB2
os2 Amourt of Characters— Hupler
Bano 4 1
TBam
[ valtinp.1
[]voltinp.2

Amount of Characters for SMS

Samme Time for all Events

Next Measurement Interval day: hh:min : ss

41731238567

\ |datamanagev_\ 03@gsmdsts.ch

| ‘o1.012020 ononon =] [i o000

Make selections and settings as shown in the
picture.
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13.5.2 Check time and interval
[T = YT

Davica Infomshor.

Compoit Hussber

[Dev 920 5Wermor: 181250t 1 S 10 Ergheh - oM ~| ARCA

G5M-Time: .

) morame @ ew (& [ Now Wale, =&

19564 G5H- T to P Tive with "W Configutior” =] P
Selings| Check. | Messse | Commurscaten | Locaiin info | Water Level Conligaaton | Ena/Staia
Hocstie SHE/Fnal Conch rd st Comund Q
He Foquest rberval

Borme @ 20000 + 1 5 0000 & day: bh:min: 1

Dheck SMS [Tk vl V] Check FTP
SMS Access Password

Kol

Suppoted Commands.

70 Thiteatbatow a4 vesll s the actus valuas vel b 56t 10 seevder via SMS
i Seredan SMS ta the sender vith Ihe syetem infomiaon

€ Make & dan connection 10 he rember deined urvdes “Tata Conraction”

Tt which s senk vlh the cammand 7" [ihe achual alues are added f e end]
CHECK. ARIC SN10

13.5.3 Measure interval and send time

’mmuh Version 391

Dovooldomabere __________ Compot Mumber __
[Dev 320 Swierson 18712501 510 Enghih - [comz ~ ARC1
GSM-Time .
) zome @ 1se@ 4 [ Now [ wee |[ Resd ] (G| ResdCosiousion
7. 56t GSM Time 1o PC-Tine with Wit Corfigaralion™ | @ | wireConigason P
Semings | Check| Measure [y .aton | Location info | | Enc/stanas
M Time Iotseval
Net Masiusemerd tervel
s F- 120000 & 0 FH010000 18 gy thimn s
Send SMS to Number Send Emad 1o Address: V! Send datato FTP
T detamneger 1 0¥ @gumddach
Sed SMS st X Mossusamerts Sond Emad e X Mossaemants Send FTP Fi shes X Meamsamerts

X3 L] LT

Test which i serk 3 the begimnng of the mwasuaig data via SMS
MEASURE ARC SN10

Event Logorn fonk hot EmatFTP)

Evert Detection Method
Mo evert -

Y 2 (130 defsit 1) {Amcunt of Emelu/F TP Fikes wih Record Deta)
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13.5.4 Communication Settings
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Check interval: 1 (per day)
Check time: 22.00

Measuring interval: 1 hour
Number of measurements: 24

Message will be sent every day at
11.00 to the FTP server ftp.gsmdata.ch

» record transfer enabled

Here we have to define the FTP account set-
tings to which address the file has to be
uploaded.

After having changed the settings, proceed
with the “Write Configuration” button to
transfer the settings to the connected device!
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13.5.5 Send Configuration

B CoAR Contgion Verion 131 0t S —— Now click on the “Send Configuration FTP”

| Device Infomaton Compon Number | . .
eSS 50 e 5 Anc 0 ‘ button to transfer the settings and to register
D zorane @ 1925 @ [ Now ) [wie ) [ Ped & flssdContnanion,

the device in the Datamanager.

] 5ok G5M Time ko PC-Tane with "Wk Cordigaston™ ("] \waee Conbigasion. [

Seings | Chack | Communicasion | Locaton infa | Wiater Level Configuaton Eri/Statui
B5M Signs (Change Reciient i “Wio')

e e WO e Make sure that the transfer takes place without
- Sendio <41 7365TTES
—— — error.
Humsdiy Signal Quakty. Statu Regrtrabon Sendia ﬂim—l\hur-r 10@:&-&
E 33 o ot regyshered |0) Sond Contiguaton F 1P

fiae g e S—— z . . _
S T I After sending, disconnect the communication

i ———— Dt L S— interface cable and protect the interface with

L] asss0

P " the protection cap.
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The ARC-1 is now configured and will send the
measurements on a daily basis.

Close the lock unit and lock it.

13.6 Installation at a measuring point with the locking unit

1. Attach the locking unit at the measuring point.

The locking unit with the antenna protection cap mounted to the
upper part is suitable for 2 inch standard pipes.

2. Prepare the installation data

- Actual water level (to be measured by hand)

Lengh (]
Hisghh o velhwad sbervs Sea Lewsl (51 [ _ .
B e Network name, location name
P — - Loc.atlon position (longitude, latitude, altitude)
—— b0 ey - Height of wellhead above sea level
[Height of Woter atiave Level Sensor fe] | .
— - Installation depth of level sensor
Tomu e
CTm—

This installation data is entered into the ,,ARC Configuration” software
and later transferred to the Datamanager.
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3. Insert the ARC-1

Insert the module at the measuring point together with the appropri-
ate sensor.

4. Configure the ARC-1 with the ,,ARC Configuration” program
Connect the ARC-1 to the PC and configure it with the program.
The configuration is sent by FTP to the Datamanager, where the new

location is automatically registered.

Make sure that the configuration has been sent. Also check the signal
quality and the actual measured values.

5. Close the cap

The antenna will fit into the plastic cover.

6. Lock the cover

Lock the unit as shown.

7. The installation is now complete.
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14 ARC-1 Order information

14.1  Variants and options

Description Product number Picture
ARC-1 Tube 320020.0094
Without accessories (no stub antenna, no screw
fittings, no plug, no level sealing cap)
ARC-1 Tube 320020.0099
Stub antenna, cable gland preinstalled
ARC-1 320020.0105
Stub antenna, cable gland preinstalled, level
sealing cap 2”
ARC-1 Tube 320020.0102
Stub antenna, LEMO plug preinstalled
ARC-1 Tube 320020.0103
Stub antenna, LEMO plug preinstalled, level sealing
cap 2”
ARC-1 Box 320020.0104
Stub antenna, cable glands preinstalled
ARC-1 Box SB 320022.0003
With integrated Zener barriers (ATEX), stub
antenna, cable gland pre-installed
ARC-1 Electronic 320020.0097
For upgrading existing GSM-2 remote transmitters
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Description Product number Picture
Locking Unit 2” 320020.0026
3” 320020.0056
4" 320020.0045
5” 320020.0046
6” 320020.0042

Adapter ring suitable for the locking unit

3” 506810.0118
4” 506810.0119 .
5” 506810.0102 [ //\
6” 506810.0120 |
Battery 3,9 V with Plug 557005.0019
Capacity: 35 Ah
K-114 A Interface Converter 309010.0075

For communication between the PC and the ARC-1
over USB interface

Cable length: 0.75m

K-114 BTA 309010.0101
For communication between the PC and the ARC-1
over Bluetooth radio interface

Cable length: 0.75m

Stub Antenna UMTS 320020.0092
with SMA connection
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Antenna for manhole cover 320020.0110
with SMA connection
Cable length: 2m ‘
Antenna Cable 320020.0093
with MMCX / SMA connection
Cable length: 182 mm
Adapter Set with LEMO 320020.0101 .
Lemo Plug 70012 CQ\ W
Adapter Cable with Fischer Plug 320020.0009
for datalogger “DCX” Connection \v
Cable length: 100 mm .
Fischer Plug (configuration interface) 320020.0039 -
"y,
Cable length: 190 mm
Circlip 508830.0002
DIN: 471 (BN: 682) ¢ 18 mm
AGRO Set ¢ 3,5...6,5 mm 320020.0061
Adapter, screw nut, seal, circlip
AGRO Set ¢ 6,6...8 mm 320020.0062
Adapter, screw nut, seal, circlip
ARC-1 Operating Manual 08-2018 Page 46/48



Jﬂv/

B KELLER

www.keller-druck.com

Description

Product number

Closure Cap for Fischer Plug 508415.0004
Includes screw (M3 x 6 Inox)
» /*\\\\\
~-— -
— ot ]
UL 1
‘ »
)

O-Ring 508610.0091
@19 x 1,5 mm (Nitrile)
for AGRO adapter
O-Ring 508620.0007

@40 x 1,5 mm (Nitrile)
sealing ring for casing (tube)

Tube Adapter
Incl. venting element, sealing ring

702505.0005

Silica Gel Bag
Size 2

702515.0001
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14.2  Range of suitable level sensors and pressure transmitters

Level sensors — Series 36 Xi W

highest accuracy and resolution

Pressure ranges for 3, 10, 30, 100 and 300 mH20
Accuracy 0.02 %FS
RS485 (and SDI-12) interface

Multi-parameter sensors - Series 36 Xi W CTD

with conductivity sensor and maximum temperature accuracy

Pressure ranges for 3, 10, 30 and 100 mH20
Accuracy 0.02 %FS

RS485 (and SDI-12) interface

Conductivity measuring ranges 0 uS/cm...200 mS/em
Temperature accuracy 0.1 °C

Intrinsically safe level sensors — Series 36 XW Ei

for installation in explosive atmospheres

Pressure ranges for 3, 10, 30, 100 and 300 mH20
Accuracy 0.02 %FS
RS485 and analogue interfaces

Level sensors with plastic membrane — Series 36 XKY

with Kynar membrane for brackish water and wastewater

Pressure ranges for 10, 30 and 100 mH20
Accuracy 0.3 %FS
RS485 and analogue interfaces

Capacitive level sensors — Series 46 X

with measuring cell for low pressure ranges

Pressure ranges for 0.3, 1 and 3 mH20
Accuracy 0.1 %FS

RS485 and analogue interfaces
Intrinsically safe series 46 X Ei

Pressure transmitter — 33 X/35 X series

with thread connection for pressure-retaining systems

Pressure ranges from 0.3 to 1,000 bar
Accuracy 0.02 %FS

RS485 and analogue interfaces
Intrinsically safe series 33 X Eif35 X Ei

Notes:

+ Level sensors and pressure transmitters are not included with the ARC-1

+ Low-voltage versions are available for longer battery service life

+ All level sensors can be ordered with enhanced lightning protection
+ Arange of cables is available for application in water, drinking water and fuels

ARC-1 Operating Manual

08-2018

Page 48/48



