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Version M4016

Modular registration units M4016 are available in
many versions differing on numbers of inputs and
outputs, PC communication, performance, supply and
on software.

M4016-010-010-0

Code - Connection board (M4016-mO-00-0)
,SmalL® connection board LPD (4x DAV, 2x PV, RS485, 1x relay)
,diGital* connect. board DPD (6xDAV, 2xDV, 2xAV, 8xPV, RS485, 2x relay)
»<Analogue“ connect. board APD (15x AV, 2x DAV, 2xPV)
n ,Pulse” connect. board PPD (4x PV, 2x AV)
Communication of parallel connection of boards DPD + APD

Code - Communication (M4016-0m-00-0)
RS232, connector CANNON 9DB
RS232, inbuilt GSM module (DATA + SMS)
RS232, inbuilt GSM module (DATA + GPRS + SMS)
Converter RS232/Ethernet (TCP/IP), RJ45

Code - Mechanical variants (M4016-00-m0O-0)

n Standard variant, 3 cable penetrations

Portable variant, a holder, 3 connectors IP67 on the side
Inbuilt variant (without an outside box)

n Variant on the panel (without an outside box)

Replaceable accumulator 12V / 7,2Ah

DC/DC converter 16-30V / 13,8 V + accumulator 12V
Power supply 230 V / 13,8V-1A + accumulator 12V
13.8-20V DC (preparing for solar panel)+ aku.12V
Replaceable accumulator 6V / 12Ah

M4016-M (Minimax) Data logger with special SW for seeking of water leakage
M4016-RV (Regulator) Controlling units of membrane governing valves, data logger
M4016-H2 Analogue and binary inputs, SMS system, without data logging
M4016-PFT (Irrigations) The units for controlling two irrigational valve of rainfall tanks
M4016-zZV (Watering) Controlling units of watering system
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1. Specification of telemetric unit M4016

The self-contained unit M4016 contains a universal data logger, a telemetric unit with inbuilt
GSM module, a programmable controlling automaton and while combined with ultrasonic or
pressure level sensors also it contains a multiple flow meter.

1.1. Examples of using
= Measuring immediate and accrued flow in open profile containers
= Monitoring and controlling technological mechanisms

= Measuring and collection of data in water and power supply engineering, gas manufac-
ture, etc.

= Basic component of stream gauge stations and warning system in GSM net

= Telecounting of connected water meters through GPRS

= Afield data logger for monitoring of environment

= Measuring of levels and flows in sewerage nets

= Weather stations with long distance data transmissions and warning SMS system
=  Universal measuring unit for scientific and research workstations

= Compensation of cable lines confirmed with SMS communication

=  Supervision and controlling of technology via Ethernet

1.2. Basic specification

Recording channel The user has at disposal 16 dynamically eligible recording channels for measuring and ar-
chiving of flows, levels, pressures and many other values.
Up to 40 binary channels can monitor running and faults of pumps, intrusion of entity or
generally states of contacts.

Inputs Recording channels do not have fixed attached inputs. The inputs can be analogue, pulse,
frequency, digital or binary and their numbers are different under the connected board
types.

During channel parameters setting the chosen input is attached.
Outputs Standard connected board DPD contains only two relays. The unit M4016 allows to control

up to 14 relays through limit, time or logical conditions. The relays are situated in external
switching units SP06 connected through concentrator RS485 or signal DCL.

Data memory Measured signals values in particular inputs are converted to required measure units and
stored in adjustable minute intervals to data memory. The capacity of memory is 2MB and
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Alarms

Communication

takes in even 400.000 values included dates and time of its origination. Data memory also
records remarkable events — SMS receiving or sending, mistakes, supply failures, etc.

Average values, measured for whole archive interval, are stored in the regular interval to
unit memory in the normal mode with permanent switched on sensor power supply. In eco-
nomic mode the result of only one measuring from end of archive interval is stored. In eco-
nomic mode the central unit detaches sensor and probe supply clips from accumulator
and switch itself to mode lowered power consumption.

Units M4016-x2 and M4016-x3 with inbuilt GSM module, can take over measured values
through GSM/GPRS communication to server (only in M4016-x3) or through dialled data
calling the dispatching workstations. The units can also send warning or informative SMS
and receive inquiry or controlling SMS. Through data communication it is possible to
change parameter setting. Special running mode allows confirmed and index SMS com-
munication among several units, which is used for example to recharge reservoirs from far
water- pumping stations.

Parameter setting of record channels and all other parameters settings included setting of
conditions for automatic sending warning SMS are done with connected PC program
MOST. Most of the basic parameters can be also set with controlling unit keyboard.

Low power consumption allows long time power supply of whole device with inbuilt charg-
ing accumulator. The accumulator is possible to charge right in a device with connected ex-
ternal power supply or with solar panel.

If the unit shall be installed outdoor without possibility of supply accumulator charging, the
economic running mode can be set. The unit measures and tests input signals shortly in in-
tervals settings by users. The economic mode can be set also for inbuilt GSM module.

1.3. Software
= Displaying and storing of measured values in setting measure units

= Calculation of immediate and accrued flow from water level based on setting pa-
rameters of applied measure profile container Parshall’'s or Ventury’'s channels,
measure overflows). 14 equations for the most often applied profile containers
have been set in the units.

* Flow calculation for combined Parshall’s channels (double and triple combinations).

= Flow correction during back water in discharge of Parshall’'s channel (signals of two
connected ultrasonic sensors are used for calculation).

* Flow calculation from worksheet setting dependence of level to flow.

= Calculations of immediate and accrued flows from pulses of REED and OPTO sen-
sors.

= Sum and differential functions of two channels (sum and difference of measured
values). Calculation of sliding sum, sliding average and trends in any channel).

= For every setting channel separately nonlinear output signals can be revised with
polynomial function of order 2.

» Finding up to 5 daily minimums or maximums included times of archive dates at
every day and in every recording channel.

= Calculations of daily average values in channels which record flows and calcula-
tions of daily total flows from values stored in data memory.

= Operating hours with minute resolution in every binary channel.
= Separate limit alarm for every measure channel
= Separate gradient alarm for every measure channel.

= During alarm time in channel the different frequency of data records can be set
from it is set during normal state.

= All data transfers through RS232 and data transfers in GSM net (parameters and also
measured values) are transmitted via FINET protocol (binary protocol with fixed frame).
Data packet transfers through GSM/GPRS and communication in Ethernet net process
via TCP/IP protocol.
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Outputs

Security

Basic program product, which provides maintenance and creates parametric and data
files, is program MOST. Program MOSTNET-SERVER and program MOSTVIEW are
designed for communication via net Ethernet or GSM and for dispatching workstations.

The units allows automatic regular sending of measured data included archive val-
ues via GPRS net to Internet to set IP address (to the server with installed program
MOSTNET-SERVER).

Different operating mode is transmission of measured values through mobile
phones or house phones with program MOST. Automatic calling from the unit to
dispatching workstation at determinate time is convenient to set in the units sup-
plied only with accumulators. Inbuilt GSM modem can be switched off before and
after data transmission.

Phone list for 16 addressees, grouping in 3 groups is possible, adjustable authori-
zation of particular phone numbers for inquiries and controlling.

Warning system based on 32 user adjustable and 8 default SMS messages.

Activation of SMS sending or data contact establishment (included GPRS), either
achievement of limit value in measured channel, after activation of limit or gradient
alarm, regularly in time, during fault of a sensor, during low accumulator voltage, af-
ter switching-on of binary input, during decrease of prepaid credit or on demand of
SMS from authorized number

Adjustable delay and hysteresis of limit SMS
25 inquiry and command codes for creation of inquiry or controlling SMS
Automatic insertion of channel immediate value in SMS text

Program controlled switching-on of modem at determine time and for determine
time (interval can be set in hours or weeks)

Time setting for sending of daily SMS. Time and day setting for sending of weekly
SMS.

Controlling of one controlled unit M4016 from up to 4 controlling units through in-
dexed and confirmed each other SMS

Postponed sending of unimportant SMS off the night hours.
Automatic switching between winter and summer time

Parameters for controlling of 14 real and 6 virtual relays (limit switching-on under
values, function of wiper-speed switch, time switching-on, switching-on under com-
bined logic condition and actual state of binary channels). Above mentioned switch-
ing-on conditions can be combined in one output with virtual relays. Automatic
switching between winter and summer time is possible to set for time controlling
(like for SMS sending).

Parameters for controlling up to 16 external modules DAV420 with galvanized
separated active analogue output 4-20 mA.

Separate access codes for output controlling and for changes of parameters

Operating hours with minute resolution, which record time of device switching on
and off. Times of errors in sensors measuring are registered separately under par-
ticular measuring channels.

Diary of events, which is involved in data memory, records special events (switch-
ing on of selected inputs, power failure, restoration of supply, incoming and outgo-
ing SMS, error signal in connected sensors, etc.)
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Telemetric station M4016 User guide M4016-G version 1.1

2. Operating of the registration unit M4016
with a keyboard

Unit M4016 control program allows to run several ac- Registration and Control Unit M4016
tions together. While a user controls the unit, the
measuring, storing of data, etc. can be made.

Keyboard Wwith the keys of the membrane keyboard it is possi-
ble to call up immediate, statistical and stored values,
set any of the parameters and read required informa-
tion about the unit. A short sound signal indicates the
valid connection after pressing a key.

Usporny rezim During standby mode the unit display is turned off.
The display is activated after pressing of any key.

Tab. 1: Keyboard description

= Immediate choice of a channel

n - a = Immediate choice of submenu
=  Setting of parameter numeric value

Sequence choice of a channel

n D = Sequence choice of submenu
y = Movement of cursor while setting

= Deleting of a figure while setting

F1 F5 = Calling up statistical and stored values
(Minima) | Archiv | * Calling up helping functions

+/— = Change of parameter signs
« More display contrast

v = |nput to submenu

Enter = Confirmation of parameter setting
= Qutput from submenu to menu
= Cancellation of parameter setting

= Decimal point of parameters
= Switching-over to set an exponent
= Less display contrast

2.1. View of software services

The software services available to users can be divided into 6 basic groups, the first three
groups are used exclusively for displaying of immediate, statistical and stored values of
monitored features, the other three groups for reading of information about the unit, setting
of parameters and temporary output setting.

Chart 2: Software services of unit M4016

Software services chap. side
Cyclic displaying of immediate values to chosen channels 2.2 10
Displaying of channel statistical values 2.3 11
Displaying of channel stored values 2.3.3 12
Information menu (device checking) 2.5 14
Setting menu (setting and change of parameters) 2.7 19
Manual control (relay status change, output 4-20 mA, modem) 2.6 17
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Structure of basic
operation services

Cyclic displaying

Identifying code and
channel number

K_: Analog channel
B_: Binary channel
R_: Relay

Return into cyclic
displaying

Channel number

Direct channel se-
lection

Actual channel

M4016 - CONTROL STRUCTURE

Forced display of setting channels

bel [I]_@
C 1-16: Label P¢! ,?te]l it Q@)
Value [unit] 1] [~

A
@

dl I
@ @
Statistical computing Display of stored
above current channel data of current channel
(Min, Max, Sum, Average) from memory
A
A A D

v- e [B a e [B >Main menu< [E]
@ ormatio @ etting 3.Man.ControI

2.2. Cyclic displaying of immediate values to chosen channels
The basic operating mode of the unit is cyclic displaying.

Immediate values of channels, total sums of flow volume, error reports and operating hours of
binary channels are cyclically showed on the unit display. To cyclic displaying it is possible to
add immediate status of chosen relay and current outputs 4-20 mA..

Displaying time of a data is set with parameter Period of display change (see window in chap.
4.2). If the period is set to 0, the cyclic displaying is switched off and the display shows last

chosen channel alternately with error report provided it exist.
Channel label (set-

ting through PC with
—f K12: Okamz.prutok program MOST)

12.4 /s «
\l Value or error report

Basic displaying of a channel in cyclic displaying mode

From other operational mode (for example informative mode), the user can return into cyclic
displaying mode if a key is pressed repeatedly. How many times shall it be pressed
depends on the level of submerging into the mode. Five minutes after last key is pressed in
different mode, the unit automatically returns into the cyclic displaying.

It is the ordinal number of the recording channel. Repeated pressing of key @ and > will
activate displaying of the immediate value of any chosen channel.

Quick displaying of required channel is possible with pressing of keys (0] up to (9). The
numbers of channels above 9 is made with using the same keys. For example the channel
number 10 is chosen with the aid of keys 1 and 0, which are pressed in second’s sequence.
There is view of codes for channel displaying, relay status and analogue outputs 4-20 mA
in the chart below.

Chart 3: Codes for showing of channels, relays and analogue outputs on the display.

Channels group Sign of group Displaying code
Analogue channels K 1-16

Binary channels B 101 - 140

Relay status R 201 - 220
Analogue output status K 301 - 316

It is the channel just being displayed; the statistical and stored values are taken from this
channel.

10

elektronika pro ekologi FIEDLER-MAGR



Telemetric station M4016 User guide M4016-G version 1.1

2.3. Displaying of statistical values

Statistical values involve measured maximum, minimum, average values and total or partial
sums of flowing volumes (for balance values as flow, rainfall).Statistical calculation is made
above a actual chosen channel.

2.3.1. Local daily minimum and maximum values

For displaying of channel minimum values the key (F1) is used and the key (F2) for maximum
values. After pressing the keys today’s values are shown, after repeated pressing keys
yesterday’s values are displayed and after another pressing there is possibility to enter
data and time (beginning of day) and parameter Daily step and confirm with key _ After
that the information is found in memory.

Minima Maxima
1

Displaying statisti-
cal values M4016 - STATISTICAL COMPUTING

Setting of current channel

C 1-16: Label
Value [unit]

A

vMIN 4 MAX A sum 4 AVERAGE

K:1 Todays K:1 Todays Only

- . integral
Maximum
Minimum VEIDS

K:1 Yesterday K:1 Yesterday C:1 Today
Minimum Maximum Sum

Yesterday sum

This month
Last month

Average
Choice day

Average E] @ Average
Previous day Next day

Min.(Max,Sum) 1 E
Choice day

@@ Min.(Max,Sum) 1-5 @@ Min.(Max,Sum) 1-56 @@
[

Previous day Next day @

Chart 1: Structure of displaying statistical values

Daily step tpe parameter indicates, if statistical values are found day by day (Daily step = 1), or for

example week by week (Daily step = 7).The parameter value is offered the same as it was
entered during last setting. The unit keeps new set parameter for next command.

Displaying local ex- After setting of last parameter an extreme local daily maximum (minimum) value is shown
tremes on the display as well as data and time of it. The user can call up other five extreme values
with repeated touch of key F] or 2. In the upper line of the display data and time are
shown alternately with a channel number, indication of maximum or minimum and an ordi-
nal number of extreme value (from 2 to 5).

FIEDLER-MAGR clektronika pro ekologii 11
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Data about maximum (minimum) values from preceding (following) days are gained with
pressing of the key («J (®)). How many days back or forward the user goes with pressing
key (4 (®)) the parameter Daily step determines. After pressing the key () (®)) first local
extreme value is shown. Other extreme values (from 2 to 5) are called up with repeated

pressing of key F1) (@).

2.3.2. Summary values

Summary values are displayed only for balance values.

TOTAL SUM

The total sum of actual channel is displayed with pressing of key (F3). The total sum means
amount from last initialization of total values and usually it is the sum from device installa-
tion.

Celkova suma ]

339422~ Suma dnes ]
[“Suma véera ]
118" Tento mésic ]
&T‘I\‘ni‘nu@ mésic |
181651.8 m3
DAILY SUMS

With repeated pressing of key it is possible to display today’s daily sums. With other
pressings of the same key the sum of preceding day, sum from beginning of current month
to the date or the sum of last ended month are shown gradually. Another pressing of key
allows entering data and time and Daily step. If the key < ([B) is pressed during dis-
playing of daily summary value, the display shows the sum of the day, which goes before
(after) selected day by number of days setting in parameter Daily step.

Average value of the actual channel is also calculated within one selected day. The aver-
age value is called up with pressing of key , setting of data and beginning of selected

day and the parameter Daily step. The parameter Daily step is used the same way as with
above mentioned statistical values.

2.3.3. Initialization of statistical values

The user can initialize (reset) statistical summary values in menu: Settings —> Initialization
—> Total values.

12
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2.4. Displaying stored values

There is possibility to call up on the display immediate measured values, which are gradu-
ally fetched from unit memory. Statistical values (minimums, maximums, averages, sums of
balance values) are continuously calculated from displayed values.

2.4.1. Recalling of stored values

After selection of a channel number the user can recall stored summary values with pressing
F5 of key (F5). When date and time is entered the record from that time or next record after that
m time is displayed. Following records are recalled by hand or automatically.

Browsing of stored data is possible with keys as follows:

Chart. 4: Keys for archive browsing

n D » Manual switching to following or preceding value

A 4 » Start or stop of quick archive value displaying

Enter

F1 F5 » Statistical value recalling (minimum, maximum, sum, aver-
(Minima | _ | Archiv | age) for displaying period
B » Archive browsing termination

Displaying of ar-
chive values M4016 - DISPLAYING OF ARCHIVE VALUE
C 1-16: Label
) Value [unit]
Setting of current channel

9

Current channel archive:
Search from ... (date)

Current channel archive:
Search from ... (time)

Previous value @ Value from [E] Next value @
from archive E] archive @ from archive E]

Automatic Minimum from Maximum from Sum from Average from
displaying listing listing listing listing

Picture 2: Service structure for recalling of archive values
Statistical values Pressing of keys from ] to whenever the user can display calculated values (Mini-
of displayed data mum, Maximum, Sum and Average) for displayed period of time. If the values are displayed
automatically, it is necessary at first to set the displaying with key (s After checking the
values it is possible to continue displaying of archive values with key again.

Signalling of ar- While archive values are shown on the unit display an asterisk is blinking in the left part
chive searches of the bottom line.

FIEDLER-MAGR clektronika pro ekologii 13



Telemetric station M4016 User guide M4016-G  version 1.1

Information menu
controlling

2.5. Main menu INFORMATION

It is the first menu after pressing the key in basic mode. Another pressing allows
input to menu. Browsing in menu can display various data as free memory capacity, pa-
rameter values, device production data etc.

Browsing through information menu cannot change any of the unit parameters nor stored
data.
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3. Date
and time

Date
CEST:

1]«
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it] [it] |

=

>Main menu<

E] 2. Settings

elpelpel

Battery state
UBat

it] [it]

.. KB

C 1-16: Label Pe!P€!

Forced display of channels setting
%/

>Main menu< E]

Value [unit]
1. Information
1.Data Memory
Not loaded PC
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Nepreéteno do PC
12% z 2032 kB

Internal memory

Extern nap. OK
UAku=12.75V

Verze:MCPU 1.01
Ze dne 28/08/03

2.5.1. Data memory

Submenu “Data memory” informs the user about total data memory capacity and percent-
age using of memory. Using of memory or memory saturation means data volume, which
have not been transferred to PC with respect to total memory capacity.

Archive values are stored in cyclic mode. The oldest data are continuously deleted with
new data. Immediately after data transfer to PC drive the “Not loaded PC” is 0%.

The oldest archive data are lost, if it is not transferred to PC and memory is full. The unit
memory is always full of the latest data.

2.5.2. Accumulator

This menu item shows accumulator voltage and informs about connecting of external power
supply of the unit.

If external power supply is interrupted the label Power off is shown in upper line. The same
time warning sign is cyclically displayed.

2.5.3. Date and time

This submenu is applied to checking of system data and unit time. Date and time are
changed in menu Setting=»Parameters=»Date and time only.

Throughout the year data are stored continuously by winter time, but they are displayed by
winter or summer time.

2.5.4. Factory data

Selecting of Factory data the user can find out the device type, firmware version and date
of its creating.

2.5.5. Error stack

The Error stack is used for record of unit errors, so-called “System errors”. An error codes
are stored in the Error stack together with dates and time, when the errors took place. It is
especially important for supplier service actions.

Max. 15 System errors are recorded in the Error stack. Repeated pressing key allows
displaying continuously the System errors. End of displaying is signalized with message
“End of error stack”.

Chart 5: List of ”System errors*

Name of mistake Reason of mistake Elimination of mistake

Low voltage AKU | Dead accumulator in a portable unit Replacement of accu-
mulator

Extern. feeder Supply failure, source of voltage breakdown Source of voltage re-
placement

Communication Unavoidable error of communication with modem | -

modem

WatchDog reset Unavoidable error of the recording unit -

Disconnected Unexpired interruption of communication with Checking of probe
probes probe

Lith. Batteries Battery of type CR2032 will be need to change Replacement of battery
Production setting | Error parameters records to/from EEPROM Checking of parameters

FIEDLER-MAGR elekironika pro ekologii 15
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2.5.6. Operating hours — error of a connected sensor

Provoz Vypnuto
1685:44 5:07

Chyba méfeni K1
12:20

Operating hours give information how long the unit has operated since beginning of installa-
tion and how much time from operating time it was switched off. That time is stated in hours
and minutes.

The user can display information about error time of connected sensors to setting channels
with every other press of the key (9. Total displaying time must be multiple of archive in-
terval of a channel. An error time counter is incremented at the end of archive interval only
in case the error is running without interrupt for whole archive period.

Sensors errors of probes (ultrasonic probes USX000, electrochemical sensors M2001-E)
are signalized with error codes, other sensors with outputs of analogue 4-20 mA currents
loops usually signalize errors with current outside that bounds (usually 0 mA, 3,5mA or
23,5 mA).

2.5.7. Modem

Stav GSM modemu
Pfihlasuje se ...

Stav GSM modemu
T-Mobile - CZ, 28

Stav GSM modemu
Vypnuty

GSM modem status is displayed with messages as follows:

The message means, that the modem tries to log in operator network. When it is not suc-
cessful in fixed period, it switches off modem power supply for short time and in a while the
modem tries to log in again.

Possible reasons of unsuccessful logging in below:

=  SIM card does not have unblocked security. Remove the SIM card from the unit
and unblock it in a mobile phone (after unblock it is not needed to enter PIN code).

= An antenna is not connected to the unit or chosen operator field is low.

The message means, the unit has been logged in. It says an operator name and field
strength, which can be from 1 to 31. Field strength is needed at least 10 for data transfer,
for SMS it can be 5.

This message is good to call up during instalment of an antenna. It can find the right loca-
tion of it.

GSM modem is switched off. It can be caused with parameters setting (the modem shall be
switched on only when messages are sent or in advance determined hours for limiting time)
or it can be caused with voltage drop of accumulator or supply failure (and simultaneously
during permission of modem switching off in this cases).

In this case the modem can be switched on with a menu command for a short term:
Manual control -> Modem on —> Power on X minutes

16
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2.6. Menu MANUAL CONTROL

It is used for manual setting of control of some unit parts. The setting is done only with de-
vice keyboard.

The “Manual Control” is opened, when the also possible through a PASSWORD (Set-
ting=»Parameters=»Passwords), see picture no. 16. It prevents from changes of output val-
ues, which are important for running surrounding devices, depended on the M4016 unit.

M4016 - MAIN MENU > Manual Controli

Forced display of channels setting
C 1-16: Label |e! Hﬂ,il
Value [unit] |[t] H <)

Enter A
4 A
v &) (=)
>Main menu< @ >Main menu< |

@ 1. Information @ 2. Settings

Invalid Password  [datSteAAA0) 34!

F * ok k ok

Esc
e 2. Analog
@ - Output
Enter
Esc
Control relay Control output Power on
@ number ... number ... 10 min
Actual relay Actual DAC
[;] state ..... state ... mA
New relay New DAC
m state ..... state .... %

Picture no. 3: Structure of “Manual control”

2.6.1. Relay

The submenu controls relays connected to M4016 unit. All relays can be energized to man-
ual mode. The manual mode is preferred for automatic control and lasts to its deactivation.

Activation and deactivation of the manual mode is set with keyboard, controlling SMS mes-
sage or data communication (record to a register of binary outputs). The manual control is
signalized with message on the unit display (Rn — manually switch on, Rn — manually
switch off).

RELAY SELECTION

The user keeps at disposal 20 relays, two ones on digital connecting board DPD (Limit,
Sampler), up to 12 relays in two SP06 relay units and 6 helping virtual relays. Any relay of
them is possible to control manually with the unit.
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When the user comes in the Relay submenu with key he is asked to choose the relay
number (1-20).

ACTUAL RELAY STATE

The unit informs about relay state as follows:

0 Switched off
1 Switched on
0 Switched off manu-
ally
1 Switched on manu-
ally
NEW RELAY STATE

After repeated press of key the user is asked to enter new relay state. There are 3
possibilities, see below:

1  Switch off The user should switch off.
2 Switch on The user should switch on.
3 Automatically The unit controls a relay automatically.

2.6.2. Analogue output

With the choice the user can set any current value (from 4 to 20 mA) of MAV420 module
output. Current value is set percentage (0% = 4mA, 100% = 20 mA). On the display output
current value is shown in mA and percentage and there is also displayed actual output
state (Manual control).

2.6.3. Switching on of the modem

It is concerned manual switching on of switched off modem in time, when modem activation
was not set. The modem is possible to switch on for 10 minutes. It is convenient during
GSM communication test in outdoor M4016 units, which use GSM transfers only for limited
time (time control of GSM modem switching on).
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2.7. Main menu SETTING

Parameter setting of M4016 unit can be done with a device keyboard as well as with a con-

nected PC with help of program MOST2.0. In this chapter the parameters setting through

keyboard will be described.

Parameters setting with program MOST2.0 will be explained in chap. 3.
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Picture no. 4: Structure of SETTINGS menu

The SETTINGS menu is opened after press of keys [t (2) (49 in basic displaying

mode. The above picture describes SETTINGS menu structure including keys for submenu

movements. The access to submenu can be allowed only with PASSWORD. It can prevent

from error overwriting of parameters.
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3. Parameter setting with program MOST

The parameter adjustment of station M4016 is the best possible with connected PC through
program MOST. The station can be connected to PC directly with a cable by means of an
interface RS-232 (from USB port through a converter, which can be ordered along with an
unit), or a connection is made remotely via a net of GSM.

About MOST |
3.1. Program MOST u
MOST (MOnitoring STation) is universal MOST 2.3 version
communication, evaluation an adjust- Ty Communication and evaluation software

. far manitaring unit M516
ment program common to all devices

produced by group of FIEDLER-MAGR.
In case you have bought a licence num-

Copyright € 1939 - 2005
FIEDLER-MAGR electronics
Griinwaldowa 18, 370 01 Ceské Budejovice, Czech republic

ber you can get a current program ver-
sion on www.fiedler-magr.cz. Without li-
cence number the program works as

hittp: /v fiedler-magr.cz, mailto:info@ifiedler-maagr. cz
Ihg. Jindrich Fiedler, phone: +420 336353274
Ing. Zdenek. Magr, phone; +420 387413842

DEMO version and does not communi-

cate with devices Licence: Jindfich Fiedler, Elekiranika

. N .M. ELEKD
A detailed program description is shown

in volume 2 of the manual. A station
user, who would like to use large possi-
bilities of its software, should get some
information about controlling over the program before going on.

Program MOST is not a standard part of the current delivery of the M4016 station.

3.1.1. Basic rules

Basic rules of MOST program controlling:

e At first a PC and the unit must be connected physically. After that a software con-
nection is needed to ensure through a menu in the “Communication” icon or the
“COM” icon or the “Telephone” icon.

e At the beginning of work the parameters should be unloaded from the connected
device (if you do not work with default parameters).

e The new parameters must be saved in the device after a parameter adjustment. It
is possible trough a menu in the ,Communication“ icon or to use this icon.

¢ As well the adjusted parameters are recommended to save in a file on the PC
drive.

3.1.2. Connection

A suitable sort of a connecting
cable (so-called Nulmodem) is
part of MOST program deliv-
ery.

A parameter adjustment and
data unloading are possible to
do remotely through GSM
modem building in a station. A
window called ,Parameters of
communication through mo-
dem“ shows typical parameter
values, which are setting
automatically during installa- 0
tion of MOST program.

Parameters of communication through modem

Iritialization command [AT] :
|AT+EBST=?5,D,‘I|

Dial
b aw. time for connechion:
ED 2

Communication PC - unit
baw. time for answer:

2500 ms

Mumber of repeating:
5
Pauze bebween messages:

20 bute

Mumber of repeating:

1

FPauze between Dialing:
30 g

-

Port | Cancel |

Program MOST needs to have an authorization for this way of connection (an active phone
icon). It is authorized if there is entered a licence number during a program installation.
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3.2. General parameters

General parameters adjust characteristics of data memory and activity memory and deter-
mine of station behaviour and a station adjustment during a normal running.

The unit shows the de-
vice label at the begin-

HMain parameters - Sewage-Krumloy. prm

3

The periodic display of
a setting channel.

General | Channels & | Channels & | Relay | Analog| GSM | SMS | |/
Time zone /1

N

ning of SMS and to a Zero value breaks up

data file.

If the password value is
different from 0, the ac-
cess is blocked.

Multiples are possible
for various channels.

Starting day time for
daily flow calculation
and for a change of
daily regulator curves

Filing of SMS including
a text, a phone number,
and a date.

Device label

Identification num-
ber

Parameter change
password

Manual control
password

Base archiving in-
terval

Nevice label

¥ Automatic daylight saving time switching a CyClmg'
|Sewage_example Disalaving
D) ey EN Perid of display change 2 s Time period for switch
—> Parameter change password: [ LED backlight time [30 s off of a backlight is
Manual contral pazsword: lT Permanent when external power [ counted from last
Archivation Pawveer supply N press of any key The
>4 Baze archivation interval ’f rrittes Power saving  |Never ﬂ baCkllght is permanent

switched on if the
value is zero.

D'ay beging at |0 how |0 minutes

Analog meas. delay after poweron |02 8
[v¥ Sert messages 1) :

i

Received messages Ainalog in.power | Unap

v Eror and exceptional states

The unit can be slept.
Sensors are not sup-
plied with power. One

Heating | OFF

Communication :peed and protocal

Network address ’1_ .
measuring cycle only
5232 [19200  ~| Baud |FINET is made (at the end of
RS485 - senso [13200  v| Baud [FINET an archiving period).
Output |2400 =] Baud |FINET_50 on RS485
QK. | Starno | | Népovéda\

A protection against
concentrated moisture
(inside heating).

Z

3.2.1. Identification

The Device label can have maximum 16 ASCII figures, which described the device. It is
used for visual check of an opened parametric file and a connected device. It is shown at
the beginning of a data file and in a head of data table.

The value of this parameter has the same meaning like The Device label. The Identification
number and concerned data are saved into the data file and determine uniquely an origin of
the data. Therefore we recommend setting a different identification number for each unit.
The parameter value can be chosen from interval of 1 - 65535. A server administrator
guotes the parameter value in case using GPRS data transmission to an internet server.

Password value can be from 0 to 9999. The Zero switches off checking and allows unlim-
ited parameter transcription. It is important to remember a password because nonzero pa-
rameter does not allow other changes of parameters without correct password.

This parameter provides access to a menu for station control. It is possible through key-
board to turn on or turn off a relay, to control output current value (with connected MAV420
module). In case the unit works in power saving mode with turning off modem there is also
possibility for short time to turn on GSM modem.

3.2.2. Data archive

This parameter can be from 1 minute to 1440 minutes (1 day).

The interval quotes minute period, in which the unit saves average measured values of
channels to its data memory.

Note: If the average is not required it is necessary to set a power saving mode of the unit.
The measuring needs to be processed only at the end of archiving interval and this meas-
ured value is saved to the memory.

The particular channels can have to adjust their own archiving intervals, which are multiples
of basic archiving intervals.

The station M4016 automatically determines time of the first record independently on set-
ting archiving interval. For example if the archiving interval is 10 minutes and the station
starts to measure at the 13" minute of hour, the first record will be at 20" minute and

FIEDLER-MAGR elekironika pro ekologii
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Sent messages

Received messages

Error and excep-
tional states

Period of display
change

LCD backlight time

Permanent when
external power

Contrast LCD a

brightness of back-

light

Power saving

Text external power

supply

then regularly after every other 10 minutes. The station does not record at 23" , 33" , 43"
minutes.

When The Sent messages are ticked off information about sent SMS messages is stored in
data memory (time of sending, a message text, a receiver’s phone).

Note: Information about events is automatically fetched together with reading out data
memory and stores in file with ending of *.dte. A file name with * is identical to the name of
file with measured data.

It is similar the Sent messages. When the Received messages are ticked off time of receiv-
ing SMS messages, messages text, sender’s identification are stored.

When the Error and exceptional states is ticked off exceptional states are stored in mem-
ory with events. The exceptional states can be a disconnection from supply or from a
measuring sensor or a error smart probe signal.

3.2.3. Time zone

When the Automatic daylight saving time switching is ticked off after time change the unit
modifies automatically its activity (controlling a relay, sending SMS messages) with accor-
dance to that change. For example it will send SMS messages still on Monday at 8:00 for
whole year. Data will be stored to unit memory according to winter time independently on
time zone selection because of a time sequence of measuring values.

3.2.4. Displaying

The Period of display change in seconds quotes a period of displaying one measuring
channel. A zero value turns off cyclic display of measuring channels and there is the last
measured value of channel on the display.

When a fixed station and an external power supply are used LCD backlight time should be
0. In that case the backlight is permanent switching on. Backlight warm of 2W (approx.
0,15A * 13V = 2W) prevents moisture condensation in the unit and it is not necessary per-
manent to turn on internal heating (see 4.2.5. Power supply). On the other hand an accu-
mulator is unloaded soon. That is why the backlight cannot be switched on with using the
accumulator without charging.

The Permanent when external power can help with the unloaded accumulator. When this
option is ticked you can set 0 in LCD backlight time because when there is external power
failure, the backlight is automatically switched off.

Using a keyboard you can find in menu through 2.Setting -> 1.Parameters -> 4.Display
paremeters following parameters: Intensive light and LCD contrast. The both parameters
are quoted as percentage of maximum possible value. Kontrast displeje is possible to set in
basic displaying mode. Long pressing +/- (more contrast) and . /E (less contrast).

3.2.5. Power supply

The parameters, which influence unit power consumption, adjust conditions for automatic
switching off of GSM modem and set a control unit economical mode. In that saving mode
measuring is realised only before data archive.

The Power saving controls a central telemeter unit activity, in period between times of data
archive. When the saving mode is turned off (option “Never”) the unit permanent measures
setting channels inputs and in archive time it counts average of values, which were meas-
ured in archive period. When the saving mode is turn on a microprocessor and whole unit is
working in a special mode of small power consumption (60 uA). The unit sleeping is inter-
rupted only at regular measuring time of input signals, at the time of pulse receiving or at
the time of setting input changes. The measuring time depends on setting data interval. Af-
ter measuring and storing information about inputs the unit sleeps again.

Current unit power consumption without GSM modem and without connected sensors is
about 10 mA.

The Text external power supply allows the unit to control a presence of power supply volt-
age and according to setting economical mode to turn on or turn off GSM modem power
supplying or to convert from permanent measuring to the saving mode.
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Power supply AV

Heating

RS-232

RS-485

Output (DCL and
RS-485 FIENT_SO)

Network address
M4016

SMS communica-
tion among devices

When the Text external power supply is ticked the station is normally supplied with a net-
work voltage source (or with another steady voltage source) therefore every power failure is
logged up to a error recorder and to an event diary. After an interruption of external power
supply a warning SMS message is sent from SMS messages list. That is why in case using
of only solder supply or accumulator supply external power supply testing is better to turn
off.

With this option you choose power supply way of connected sensors. The voltage Unap
means an accumulator voltage, +17V is an output voltage of a built-in step up DC/DC con-
verter. If connected measuring sensors do not need this higher power voltage, we recom-
mend the Power supply AV was turned off because of inconsiderable the DC/DC converter
power consumption.

Heating resistor 100 R in the unit M4016 can be supplied from external power source. The
resistor consumes 1,9W during normal external voltage 13,8V DC. It is enough to increase
the inside temperature by approx. 5°C above the outside temperature and to prevent mois-
ture condensation in the unit.

3.2.6. Communication speed and protocols

The station M4016 has 3 types of interface for data transfer:
Serial interface for PC with MOST programme
Connection through RS232 works with transfer protocol FINET.

Transfer speed 19200 Bd is by default set in all devices of company Fiedle-Magr and is
automatically also set after MOST programme installation.

Serial interface used for connection measuring sensors and probes (ultrasonic level
probes or electrochemical probes for measuring of pH and dissolved oxygen). Communica-
tion through this interface (terminals from 21 to 24 on the connection board DPD) runs over
FINET protocol.

If the M4016 station shall be connected to another controlling system and M4016 will pass
measuring data to this system, it will be better to program in controlling system processing
of data only, which is received from unidirectional FINET_SO(send only) protocol.

It is not suitable to program the complete FINET protocol, which needs two-way communi-
cation.

The item menu contents an output protocol setting and setting of transfer speed for DCL or
for DCL and RS485 together (DCL is abbreviation for Digital Current Loop and it is digital
data output to 0/20 mA current loop — 20 and 26 terminals on DPD board).

FINET_SO normally sends actual setting channels values and balance values.

SPO06 relay switching units, MAV420 analogue output modules and external display for dis-
playing measured values are possible to connect to DCL.

DCL is unidirectional and do not able to receive data. The station sends data in regular in-
tervals determined according to number of measuring station channels. One sending cycle
always comes after all setting inputs are measured. A sending data format is controlled by
FINET_SO protocol (Send Only). A number of sending messages repeating is allowed to
setin ...details.

A default value, which indicates speed of DCL protocol sending, is 2400 Bd and we do not
recommend changing it. The speed of sending is fixed with SPO6 relay units.

The Network address is set 1 by default and it is not necessary to change it with the excep-
tion a network of units connected through RS232/RS485 converters to one controlling sys-
tem (PC with MOST programme).

The other exception of network address setting is SMS communication among devices in
case, which more controlling units is connected to one controlled unit. Network addresses
of the controlling units should be set to extend of 1-4.
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After press a right
mouse button over
chosen channel you
can copy its parame-
ters, enter or delete

Setting —step 1:
Choose any free
channel.

Step 2: Choose
the Measured quantity.

Step 3: Choose the
Measuring method.

Alarm activation can
evoke sending of SMS
message  or con-
verting of a basic ar-
chive interval to an
excess interval

After exceeding of
measured value above
top limit or after falling
below lower limit a
limit alarm comes.

Channel

Measured quantity

Measuring method

~

/
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3.3. Analogue channels setting

Analogue channels are basic of a data logger. Analogue, frequency, pulse and other sig-
nals are measured, converted to a physical value and stored in specific units. Free chan-
nels are possible to use for calculations (sum, difference and special functions) or to use
them for storing data from SMS communication of devices. Each channel can have to set
own archive interval and limiting values of alarms.

The channel Label will
be shown on the unit
display and in SMS
messages (hooks, ac-
L] cents and others

Main parameters - Sewage-Krumloy. prm

eneral Channels & | Channels B | Relay | Analog| GSM | 5MS | / marks above letters
I 1: Flow [1/5] - Outflow Measured quantity Label (12 characters) are not automatically
SR C 2: Pressure [kPa] - Pres.dm B |PTESSU'E j |Pres.Aum B qUOtEd).
Ca Meazuring method
\E C 4 Level [mm] - Tank 11 |Current loop 4 .. 20mé | Input on the con-

Units Humber of dec.
kP2

~ 00 =] Cusemmiet—T]"|
Input

DAY 2 «| [0 [0 Speci...

Digplay on LCD

nected board may not
correspond to a chan-
nel number

Other important pa-

¥ Current value [ DCL output \\ rameters depended on
o ™ measured value and
Archivation interval - on measuring method
Baze Oiver limit
0 rmin[Nevr  =]Ji mn method methodmeth-
[ A i i L
reean _ Dot | Above limit interval
Alarms Lower Upper Hysteresis $~\ Fakes down In de':_all
W Limt [0 3|0 [0 &Pa interesting behaviours.
[ Slope kPa /15 min

\\ — The Hysteresis pre-
/ ok ] swmo e | _nsmoveda | [N vents often alarm turn-

ing on and turning off.

The slope alarm is
activated during in-
creasing and falling
above setting speed.

3.3.1. Setting procedure and basic parameters

In a controlling unit every measured value is in one channel, which parameters and memory
room are at the disposal of only that measured value.

A M4016 station user can set as many as 16 analogue channels.

Do not confuse a channel and an input. A signal incoming to an input is possible to be
processed and archived with more channels. For example: We can measure a water level
in an open flow either with an ultrasonic probe (the connection through RS-485) or with a
pressure sensor (the connection through 4-20 mA). One station channel can watch a water
level and the other can count an actual flow and record it.

Choice of channel sequence number is the first setting step.

The second step must be the choice of measured quantity from a list because that choice
influences a list of units of measure and a list of measuring methods.

A type of output sensor signal should be chosen in the measuring method list. Options are
a current range, a frequency range and 3 digital protocol formats using by sensors of MS16
monitoring system. Abbreviations CLO20/ASCII.U or ../ASCII.S mean a data transfer
through the 0/20 mA current loop and through the DCL protocol (explained in a manual of
ultrasonic probes).

“Channel via SMS* belongs among special measuring methods, which are used only in
M4016 stations equipped with GSM modem. The setting is used for archive of values
measured by distant M4016 station.

The measuring method called ,,Computing function“ helps to watch counted running
sums or running averages for setting time period in an individual channel. According to the
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Units

Number of dec.

Label

Input

RS485 Adr.

RS485 channel

Limit alarms

Slope alarms

counted values a warning SMS message can be sent. An archive of that helping channel is
usually turned off and it saves data memory.

For some values (for example pressure or flow) there is a large list of units, in which the
value can be measured, archived and displayed. There is only one type of units in the list
with other values as pH or temperature.

Maximum possible extension, which measured value can take, is 65535 for integral num-
bers and it decreases decade with increasing number of decimal places. Maximum possible
extension of bipolar values (for example temperature or voltage) takes half quantity of it. It
results from 16 bit archive of measured actual values.

Twelve figures long label of setting channel will be shown on a display and be transferred
with data in SMS message format. It will be transferred with data to PC during loading of
archive data.

The input number on the using connected board. According to in advance chosen measur-
ing method the MOST program submits only the inputs, which allow the chosen measuring
method.

With option of the 485/FINET measuring method the field for enter of the input number is
not active and the user is asked to set the parameters as follows:

It is regarding the network address of the measuring probe. The producer sets default 1.
The probe address is used after connecting more devices to one RS-485 interface.

It is regarding the sequence number of probe inside channel. A detailed description of in-
side channels is given in service instructions, which are enclosed to every probe.

The following chart quotes a probe inside channel summary (setting during choice of
measuring method through 485/FINET):

RS485 Ultrasonic probe of type ESX11 electrochemical probe
channel USX000

1 Distance, water level pH, oxygen, conductivity, redox
2 Flow, volume Water temperature

3 Air temperature -

4 Water temperature -

3.3.2. Alarms

The unit allows to set limiting and slope alarm parameters for every channel. For example:
After channel activation it is possible more often to record measured values (as well as at
other channels), to send warning SMS messages or to operate a setting relay.

Setting limits determine range, in which measured value can move. After limits overrun by
Hysteresis value the limit alarm is set. The alarm is turned off after moving measured value
to determined range at least by Hysteresis value

The gradient alarm is set after quick increasing or falling of measured value by set value
per 15 minutes’ fixed time.

3.3.3. Display on LCD

You can suspend from cyclic displaying the channels, which are not important for operating.
You can also suspend a total sum (from start of installation to a date) of the balance values
(flow, rainfall, pulses). The ,DCL output® button is used for determining the values and the
total sums, which shall be sent on the external display through DCL output.

3.3.4. Archive

Every channel of M4016 station can have the different Archiving interval set as multiple of
Basic archiving interval. You can that way save station data memory and time of data
transfer to PC.
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Suppressed record
of unimportant data

When that parameter is zero, the determine channel is completely suspended from
the archive.

NUMBER OF MEASURING SETTING

When the unit is permanent active (saving mode is not active), it measures one value for
approx. 0,5 seconds. According to using channels it is possible to deduce total number of
measuring in one archiving interval. An arithmetic average of all measuring in the determine
channel is stored at the end of the archiving interval.

The Archiving interval and option of the Saving mode can help you to decrease number of
samples for average counting or store a result of one measuring processed at the end of
the interval before storing.

Examples of parameter setting follow:

Example A: Storing of actual value measured at the end of every 30" minute
Basic archiving interval = 30 minutes
Archiving interval = 30
Saving mode = ,Always*

Example B: Storing of average value counted in every 30" minute for whole archiving
interval

Basic archiving interval = 30 minutes
Archiving interval = 30
Saving mode = ,Never® (or ,During low AKU voltage®, ,During supply failure®).

Number of measuring for average counting is determined by number of using station chan-
nels. When there is more using channels, measuring of a determined channel will be proc-
essed less often.

Example C: Storing of average value, counted from five measuring (stored in every
30" minute)

Basic archiving interval = 6 minutes
Archiving interval = 30
Saving mode = ,Always*.

OVER-LIMIT ARCHIVING INTERVAL

Starting conditions for over-limit archiving interval are [ Archivation interval

quoted in the chart below. Its setting allows to record ﬁ‘;se _ |NE"’E' it =] .
. . . mir i min
in detail for example course of flood surges in the N::::

; g A .
river or progress of pollu W Aweraging Details..

, . Slope al

tion (set according to channel measured pH). LY ] e—
Above-limit interval (there is 2 minutes in the chart) = [ Limi Eﬁg:f. iﬂ'ﬁi‘:{g}m ¥
can be started not only by activating of the alarm in | = g0 Durinlg rain |l

the own channel (see the chart) but also an alarm in
another set channel ( ,Every ...“ conditions) or at the beginning of rain. After that it can re-
cord minute rainfall and in that way it can show intensity of rain in the course of one rainfall.

Setting of archive parameters allows for example to suppress record of unimportant low
values and store only values, which passed across adjusted limit.

Example: While measuring of water level to store only values above 200
Basic archiving interval = 10 minutes (in a basic parameter window)
Archiving interval =0 (in a channel window)

Limit alarm is set (lower limit = 0, upper limit = 195, Hysteresis = 5)
Over-limit starting condition: Limit alarm
Value of over-limit archiving interval = 2 minutes
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3.3.5. Parameters for specifying

Important step in setting of recording channel is inciting of a window with specifying parameters.

The shape of the window and parameters type, which the window contains, depends on a cho-
sen measured value. The window for setting of flow measuring in an open profile is different from
the window for temperature measuring. The window for temperature measuring is much simpler.

The setting of specifying parameters for some measured values is explained below:

EXAMPLE 1.: MEASURING OF WATER LEVEL

Such setting depends on

Water level
way of level water measur-

ing. The ultrasonic probes |  Signal propartional to w

made in past (SX000) emit- " Compute water level from distane~ Delta IT rmm
ted digital signals propor- Zerts hand B mm
tional to distance of water Fiker

level from the probe. There- [ Disable ~]]

fore lower range needed to Carrectinn equation ET———

be_ quoted from that the re- Ty v m— 0 0 mm
ceiving value was deducted

so that water level could be AL

measured (distance and a2 0

level are inverse against

each other). New types of ]T| Cevrd] |

probes with ASCII.U proto-

cols allow setting output signals proportional to distance and water level.

Also diving pressure probes for measuring of water levels emit signals proportional to water
levels above probes and therefore the window with specifying parameters was completed
with possibility to choose a type of input signal proportion.

The above chart shows typical setting of specifying parameters during measuring of water
level with ultrasonic probe, which emits distance of the probe from water level.

The Lower range is a specific parameter for ultrasonic probes and its value often corre-
sponds to maximum measured range of probe.

Delta The Delta helps you to move zero value of water level. The additive coefficient A, of a cor-
rection equation is the same.
Zero zone Value of the Zero zone quotes zone of insensibility, in which the signal will be reset. That
way you can filter round signal disturbance.
Strmost poklesu
FIEDLER-MAGR elekironika pro ekologii 27



Telemetric station M4016 User guide M4016-G  version 1.1

3.4. Setting of binary channels (binary inputs)

Forty binary channels are established for record of runs or error state of pumps and other
binary information. Resolution during storage of state change is 1 second and 1 minute for
operating time.

The channel Label will

Main parameters - Bead from COM

After press a right be shown on the unit
mouse button over General] Channels & Channels B lF!eIay ] Analog] G5M ] SMS ] dlsplay and in SMS
chosen channel you ol £ 1- Pump 1 Error A~ Mods Label [12 characters] messages (hooks, ac-

can copy its parame- [N~_loll B 2 Pump 0n [Inputs | [FumpzEnrer  «—1] cents and others
ters, enter or delete O[T~ Pump 2 Eror Input marks above letters
B4 Ersa | are not automatically
BS: quoted).
BE: [ MNegation  [switch-on = 1]
You can choose here: BT Display on LCD
1) Own input at the BE [w Logical channel state
i L1 - Operating h m
2) E?(?gre::Ini?w bS?riﬂ - B0 W Operating hours On the display you
put. BI11: A "I\ can change ON to
JDV16 units rchivation ¢ | _
3) Rel tate (fi B1z ¥ Save time och channel stafhchange OFF with operating in-
elay state (from B13 . : i
Bid:

B1%: P oduly JOY

Display of succes-
1st JDW module address

N\ sively counted time of
switch-on with resolu-
tion of minutes

2nd JDY module address |2
Parameters for com-

munication

B20.
with JDV16 through o

—~ A

A

N | Not setting with inputs,

ak. | Starno | | Mépovéda | \ V;I]hICh often Change
their state

Label The Label has the same meaning as in case using analogue channels, it means that the
Label is shown on the display, in the SMS message and transferred with measured values
to PC for processing.

Mode With the Mode you choose binary input source. The source can be the M4016 unit, which
contains to 8 binary inputs on the DPD board or it can be first or second JDV16 module of
binary inputs (the module is connected with RS-485). The special input “device” can be also
SMS message sent from another M4016 station.

Negation The binary input is not normally active (there is shown OFF on the display). When the input
is connected to an earthing terminal (with a relay contact, with an open collector), it is acti-
vated (displayed ON). In some cases it is suitable to change the order of OFF and ON. For
example while using of a break contact of fault signalling relay to display an active failure
with ON.

You can tick the Negation field for above mentioned change.

Display on LCD Ticking of the first option includes a channel in cyclic displaying in basic mode of the M4016
unit. The Operating hour’s option shows channel state (ON/OFF) and total time (in minutes)
of switch-on channel from station installation to a date. For example if a binary channel is
set to watch a pump running, according to operating time you can find out whole pump
wastage or compare runs of pumps.

Save time of chan- Ticked option allows storing all state changes of station binary channels. Switch-on or
nel state change switch-off contact, current protection failure of a machine, failure of a building security and
other reasons leading to state changes of some binary inputs will be recorded to the station
data memory immediately after the events, including data and time (with an accuracy of

seconds).

The parameter of Basic archiving interval is not used for binary channels.
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Setting step 1:
choose a setting relay
from the list

Setting step 3:
Choose a controlling
channel from the offer
of setting channels —
for LIMIT and ALARM
modes

Setting step 4:
According to selected
mode set numeric pa-
rameter values: limits

for LIMIT and ALARM,
times for time relays

The function inverts
switch-on condition.

Working relay mode

Control channel
Operating of relay

Switch-off relay

Switches when out

Examples of setting

Typical applying

- = AT SP0G 1.5 - Time relay ‘\

= o]
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3.5. Relay setting (binary outputs)

M4016 unit can control two own relays in the board PDP (R1 and R2) and other 12 relays
(R3-R14) in two SP06 switching units by means of RS485 or DCL communication. There
are at disposal other 6 helping relays (virtual relays R15-R20), which of outputs can be en-
gaged as inputs of real relays for creating of logical and time functions.

Main parameters - Read from COM 3] Setting step 2.
Choose a run mode
for the chosen relay
(Limit, Alarm, a sam-
pler, a timer, and a
logical condition)

General] ChannelsA] Channels B Relay ]Analog] G5M ] 5SS ]
S Mode

LT

o 1 LIMIT - LIMIT

w2 SAMPLER - Timer (time ON-0FF)
w= B3 SPO6 1.1 - Timer 4 terme (1rmin)

== B4 5P06 1.2 - Timer 8 terms [10min)

w= A5 SP0G 1.3 - Sampler according to time
w= RE SPOG 1.4 - Sampler according to flow

_
[~

[v Display relay state on LCD

¥ Save relap state change time

Insertion of relay state
- Substitution (0/1) in cyclic display-
% RSP0 Rk ing

= K10 SP06 2.2 - LIMIT
=% R115P0G 2.3 - LIMIT

Control charinel

It allows saving of

e F12 SPOG 2.4 - LIMIT |C1: Duflow A\ . .
R135P06 25 - Off Lowst  Upper  Hysteresis SW'tC_h'On and SW'tCh'
Fild SPOG 25 - OF o [200 [70 /<] \\ off time of relay in
| Hl:iz: No.2 - Off W Switches when out data memorYl with an
' . i accuracy of seconds
R17 fww Mo.3 - Off Time functions .
F18 Aux No.d - OF [Zadna =1 | . (used for a sampling

Fi19 A Mo - 0f mode).

The suitable chosen
function prevents
from damage of con-
nected machines and
permanent switching-
on pumps, etc.

RN

Starno |

All 20 relays are equivalent. According to the next chart every relay can be set for one of
working modes. You can control together several relays with one channel.

LIMIT MODE
It is a basic mode, in which the relay is controlled in accordance , ..
with limit value of a control channel. The parameters are shown in LT |

above window.

In menu you can find a list of setting analogue channels.

Sampler according to fow
Sarmpler according to time
Timer [tine OM-0FF)
Tirmer 4 terms [1min)
Tirner 8 terme [10min)
Logical condition

Time relay

Substitution

When monitored value is raised above the Upper bound increased
by Hysteresis or when it is decreased to the Lower bound reduced
by Hysteresis, particular relays are operated.

On the contrary the operating relay is switched off, if the value is
decreased below the Upper bound reduced by Hysteresis or if it is
raised to level of the Lower bound increased by Hysteresis .

The two above items (Operating of relay and Switch-off relay) describe the situation, which
happens, when the option Switch when out is ticked.

The relay will be switched on between bounds (inverse function), when the option is not ticked.
In the above window there is shown the setting of relay no. 1 parameters, from which follows:

The relay will be operating when flow is higher than 250 I/s and it will be switched off when
flow falls to 150 I/s.

Keeping water level in a reservoir or a tank with one filling pump

Example: The pump shall turn off with level high of 5 meters and turn on after falling of level
tolm: Lower bound =0 m; Upperbound =3 m; Hysteresis=2m;

“Switches when out” option is not ticked.

FIEDLER-MAGR elekironika pro ekologii
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Control channel

First sample

Sampling condition

ALARM MODE

ALARM mode is similar to LIMIT mode. Bound values
are set in the window of analogue channel in part of [ o =]
Alarms. It is useful, that the set relay can be oper- Lo

ated also after activation of the slope alarm.

In Control channel menu you can choose one of the

active channels or activate a relay during active [ negate
Alarm in any set channel with option “all channels”

Contral channel

SAMPLER MODE ACCORDING TO FLOW - PULSE OUTPUT

The Sampler mode is used to controlling of a sampler o p—

so that takings would be done proportionally accord- [T Cutfow =|
ing to flowing water volume. The set relay can be :

used for information transfer about flowing water vol-  Pulse or state change after |25 m3

ume to a superior system (for example a pulse after  fig sample [ 6102005 | [180000 ——
each 1 m?).

After you chose the mode you can find parameters in

Sampling condition

. : : <] [0
a right low part of setting RELE window (see the next value sbove =1 )
chart). I Relay state change
It should contain balance sum values (flow, rainfall, ~Fukelength lfar al =lays) 2 s

pulses).

This time condition is used especially in controlling sampler. For example the device can be
set during a day, but the sampling itself will start from entered time and date. It enables to
synchronize several devices gradually installed on one river or start night sampling of
wastewater, which is drain from industrial enterprises.

The sampling can be conditioned by reaching limit value of controlled channel. If values are
lower or higher than the set value, the device will not make samples.

SAMPLER MODE ACCORDING TO TIME

Sampler according to time is analogical to previous mode. The parameters are similar. The
difference is that controlling channel can be a flow as well as whichever analogue channel.
And the sampling isn’t proportional to the flow, but periodic (according to minute intervals,
which can be set).

Not only delayed starts of sampling, but also limiting conditions for sampling remain un-
modified.

Application: The sampler starts than the limit value of pH is reached or periodic starts of
pressure water using for cleaning electrochemical sensor (pH, oxygen, etc.).

TIMER MODE (TIME ON/ OFF) First power-on

This mode allows you to set selected relay for periodic Ma1 2006 | [oonon —
cycling with fixed on/off time. It is possible to set constitu-

ent periods to much longer intervals than you can see in  pawsr-an time B0 min
the plcture beside this tgxt (da|I¥ or monthly .cycllng). Thg Power-off tine A0 min
maximal value of one interval is 65535 minutes and it

equals to 57 more than days.

TIMER MODE - FIXED TIME

There are two timer modes with fixed time of turning on  [¢. o opn S—T——
available. The first of them includes 2 On and 2 Off times, - -

: ) ) | 1ooo0 == | zopoo =
which have minute tolerance of setting. The second from - -
timer modes includes 4 On and 4 Off times with 10 minute | #3200 = | 50000 =
tolerance of setting (study the picture). [zopon == [1zao00 =
You can swap On time for Off time in the header. T e T T -
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LOGICAL CONDITION MODE

This mode allows you to control relay according to current state in selected binary channels
(Bn) and binary outputs (Rn). The station M4016 can operate with 40 binary channels (B1
to B40) and 20 binary outputs (relay R1 to R20).

The controlling condition for switching relay can contain maximally 8 members Bn and Rn,
which must be connected with operators AND, OR or NON. When the term is evaluating,
AND enjoy priority over OR. Negative operator NON can be written before every member
and it is also possible to make negative the whole logical term. But an evaluating program
of the station doesn’t support brackets. So if need to use brackets, you are forced to rewrite
logical term in agreement with example below:

B1 AND (B2 OR B3)=B1 AND B2 OR B1 AND B3

or you can use The De Morgan rule in complicated cases:

(B1 OR B2) AND (B3 OR B4) =

NON(NON(B1) AND NON(B2) OR NON(B3) AND (NON(B4)).

In the second case negation of the whole term will be made by ticking “Negation whole
condition”.

In the logical condition equation for logical operators and operations, which are made by
MOST2.0, you can use these symbols:

Symbol Description of symbol

Bn Number of binary channel n (n =1 to 40)
RN Number of binary output = relay n (n = 1 to 20)
~ Negation (NON)

& Conjunction (AND)

| Disjunction (OR)

During your writing of logical condition into the special window the program MOST2.0 will
particularly lead you. The information gradually displayed below the equation textbox will
notice you to invalid operators, unknown logical functions, reaching the limit of operators
etc.

Main parameters - Bead from COM 3] The |Ogica| condition B1
& ~R1| ~B2 & R18 will
be satisfy, if the binary
channel B1 is set to one
and relay R1 is not
switched on at the same
time or if channel B2 is
not set to 1 and virtual
relay R18 is switched
on at the same time.

General] EhanneIsA] Channels B Relay ]Analog] GSM ] SMS ]

e BT LIMIT - LIMIT tode

W= R2 SAMPLER - Tirmer [time ON-OFF) |Logical condition
W= B3 SPOG 1.1 - Timer 4 terms [1min) v
> R4 SPOE 1.2 - Timer 8 terms [10min] .
#= A5 SPOG 1.3 - Sampler according to time
== FIE SPOG 1.4 - Timer 8 terms [10min)

= A7 SPOE 1.5 - Time relay

== RS SPOE 1.5 - Substitution

== B9 SPOE 2.1 - ALARM

== R105P06 2.2 - LIMIT

== B11 5PO6 2.3 - LIMIT

= R125P06 2.4 - LIMIT

[~

™ Save relay state change time

Logical condition equation
B1&R1"B2&R15

While you writing a logi-

R135P06 2.5 - O cal condition, don’t for-

Fi14 5POG 2.6- 0K oK get that you can use bi-

R15 Aux No.1 - DHf [ Megate whale condition

R e o2 - OFf g nary channels and re-
= B17 Aux No.3 - Logical condition |ayS as operators and

F18 Aux Mo.d - Off
R19 Aux Mo.5 - O
R20 Aux Mok - O

not directly pulse-binary
inputs on the connec-
tion board. Before using
of input in logical condi-
tion you always must

o]

set first binary channel for monitoring relevant input.

Stoma | | Mapovéda |

In case of longer and complicated logical condition it is possible to use auxiliary virtual re-
lays or unused relays R1 to R14 for gradually creation of logical term, where outputs of one
relay, controlled by short and transparent logical term, are entering control logical condi-
tion another relay as logical member Rn. Individual virtual relays can “substitute” brackets in
complicated logical terms.
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TIME RELAY MODE

This mode allows you
to control selected relay
by output of another re-

Main parameters - Read from COM |,"T|

General] EhanneIsA] Channels B Relay lAnang] G5 ] SMS ]

. . ey . Maod
lay in three different FITLIMIT - LIMIT o
. S R2 SAMPLER - Off | Time relay =1
time functions: 1. De- RISPOG 11 - Off 5 :
layed switch on (Late R4 SPOE 1.2 Off St
I d SWltch B5SPOE 1.3 - OF ave relay slale change ime
ON), 2. Delaye RESPOE 1.4 - Off
off (Late OFF), 3. R7 P0G 1.5 - Of
Mono-stabile circuit > RBSPOB 1.6 - Time relay
RS 5PO6 2.1 - Off

(MKO), 4. FLIP-FLOP
You can choose control

R105P0E 2.2 - O

i1 SPOG 2 3- Of Control channel

B ) B1: Pump 1 Eror -
channel from whole list Elgggggiggg | =
of relays R1 to R20. F14 5POG 2.6 - Off ¥ Negate input
But it is self-evident A1 Aux No.1 - Of M ezeads

. F16 Aux Mo.2 - Off

that it makes se_nse to B17 Ao Mo 3. O T s
choose only active re- R18 Aux No.4 - DfF [Late 0N ~| 15 8
lays and it doesn’t mat- Fi13 Aux Ho.5 - i

ip ey s F20 Aux Mo.6 - Off
ter if it is a real relay or
auxilia rela R15-
R20. ry y Ok | Starna | | Napovéda |

The relay in time relay mode is activated by relay of control channel. If you tick selection
“Negate input”, the time relay will be activated by switching off control relay.

If you need to invert output of time relay, just tick selection “Negate output”.

This time function delays command for switching on the relay for set value in seconds (pic-
ture above: relay R8 will switch on in 10 s from switching off relay R1). The time delay can
be set in range 0 - 65535 s. The relay is switching off dawns in the same time as a change
of control channel relay.

This function is similar to the previous one. The set relay switches on immediately and
switches off with variable delay based on control channel relay.

The time relay will be switched on(off) for the duration of variable parameter (1-65535 s)
from last switching on(off) of control channel relay. If control channel relay switches faster
than is the set value of parameter, the control channel relay will stay permanently switched
on(off). Words in brackets are valid, while the negation of output or input is active.

The time function MKO should be more understandable from the next picture.

Time relay

Control channel .
|
|
|
|
|
|

|
|
|
|
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Example:
pumping device

Inputs for monitor
of operating

Inputs for failure

Substitution group

Group of relays

Limit
(switching on)

Change

SUBSTITUTION MODE

This mode is useful to control two or more pumps or blowers. The idea is that the pumps
are periodically changing themselves in operating. If any failure of pump engine occurred,
another pump from one group will take over its function (this is an explanation of why is
called the substitution mode).

Typical example of controlling two pumps with substitution is shown in the picture below.

igitalni vstupy

Water level Running Errors
sensors

Ultrasonic sensor continuously measures height of water level in a tank and by set limits
the station M4016 uses relay R1 (Limit) and R2 (Sampler) for regulating pumps M1 and M2.
Normally pumps can change after each of pumping or in periodic intervals, for example
daily.

The signals of operating individual pumps are connected to inputs PV1 and PV2 in order to
monitor the operating time. The number of operating hours and minutes of individual pumps
is indicated on the station’s display. The display also shows you a state of relevant binary
channel (ON/OFF).

The inputs PV6 and PV7 are using for monitoring failures of pumps. The system allows you
to find out, how long is a pump out of order (operating time) and when a failure begins and
ends (recording of binary channels). You can also let the system send you warning SMS
messages, when a failure appears or at the end of the failure.

If you have substitution mode active, the station M4016 manages to swap automatically
functionless pump for another pump from their group. After removing failure the station will
fluently get back to periodic changing of pumps. The number of pumps in one group is lim-
ited to a number of unused binary channels (of a relay). One single station M4016 can con-
trol up to 4 separated groups A, B, C and D.

Parameters modification

Parameters modification of relay in substitution mode is possible to execute only in program
MOST. The window in the picture below responds to connection of two pumps in one group
by previous example.

At the beginning we pick out singular relays, which may create one substitution group. And
then set the same group name of each relay by using “Substitution group” box. According to
picture below we picked out relays R1 and R2. Afterwards we chose group name A.

This function determines the logical condition for control the substitution relay, which is be-
ing set at the moment. From a list of relays select a relay in limit mode, which is controlled
by current measured height of water level or by quantity of dissolved oxygen (for blowers)
etc. To this purpose you can use one of auxiliary relays R15 to R20 in advantage.

If you want to engage in switching control by float-gauge or by other binary condition, you
can find some information on the next page.

The same setting of function above (Limit) carry out also for remaining relays in the group.
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This function determines the changing condition for relay in one group. The changing can
be done after each pumping or periodically timed.

If you need to set periodic changing by time, you should choose one of unused relays (aux-
iliary relay R15 - R20 best) as a timer (time On/Off) first. This mode allows you to enter the
time of first switch-on and even complete period of switching. For example, we attempt to
set daily switching, so we should set 1 minute as time of switching-on and 1439 minutes as

time of switching-off. Af- Main parameters - Read from COM 3]
terwards we choose in General] ChanneIsA] Channels B Relay lAnang] G5M ]SMS ]
box “Change .the relay = R LIMIT - Substitution Mode
R17, because it was set i B2 SAMPLER - Substitution | Substitution d
as timer (tlme On/Off), R35POE1.1 - OK [v Display relay state on LCD
see the picture next to RASPIGT.2-Of
i p R5SPOG 1.3 - O
this text. RESPOG 1.4 - Of
. R7 SPOR 1.5 - Off
Changlng_ after_ each R8SPOR 1 6 - O
pumping is possible to R SPOGE 2.1 - Off
choose analogous to R0 SPOG 22 - Of i
i i gh . R11 SPOE 2.3- Off Standin group A =l
previous '”_‘IT ¢ angl?g. R12 5PO6 24 - Of Lt [F16 A No2 =
But you will use relay F13 5P06 25 - Off Chenge [F17 fuelin3 =]
R15 expect relay R17, Fi14 SPOB 2.5 - OHt
) _ T R15 Aux No.1 - Off Fault |B1:Pump1Err0r j
because R15 is in Limit e R A No.2 - LIMIT
. . . ) Mext relay 2
mode. The switching will o Fi17 A No.3 - Timer ffime ON-OFF)
turn up at the same time A Ao d - O I Changs sfter Liri
. U Mo - Change delay 3 S
as a change of this con- R20 A N 6 - Dff
dition from O to 1.
The program MOST al- oK | stemo | | Nipovids |

lows you to compose
complicated changing condition, which contents limit and time relays even states of binary
channels. So you can easier define manual control transition between periodic changing af-
ter each finished pumping and periodic timed changing, if another logical or limit condition
is satisfied etc.

This option is intended for choosing a relay or a binary channel, which is set for monitoring
failures. In other words, you should choose a setting binary channel or other relay, which
prevents (in level 1) to switch-on here setting substitution relay. See the picture above: Bi-
nary channel B4 is monitoring failure of engine M2.

The meaning of this option is evident from the name. Enter number of binary channel input
(relay). If an impulse for changing or a failure occurs, this input will be the next one working
after the input, which you are setting now. The next input (relay) must be from the same
group, for completeness.

This option is useful, when relays periodic time changing is active. If it is set, the changing
will not run till the correct pumping ends (condition of switching on is 0).

The time in seconds you will enter to this option determinates how long will the system wait
till it switches on next relay after switching off a relay from the same group. The maximal
value is 250 seconds. This parameter ensures a fluently working termination of a pump or
blower before another one in order starts working (if you use periodic time changing without
waiting on condition terminating = “Change after limit” is not active).

Setting of switching condition at control with two floating switches

Often used control of several pumps in one tank is based on two floating switches. The top
float will be connected to pulse input and we will assign it binary channel B5, for example.
The bottom float will be connected to pulse input and we will assign it binary channel B6,
for example. The switching condition of the relay R1 (it was R15-LIMIT in our previous ex-
ample) is changed on this logical condition:

B5& B6 || B6 & R1 (likewise for relay R2: B5 & B6 || B6 & R2)
Relay R1 might be switched on, if both of the floats B5 and B6 are switched on (a tank is

full) or if relay R1 and the bottom float is switched on. So once switched on relay from fully
tank is holding out itself for the tank is completely empty, then it switches off B6.
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over channels. So you
can send sum or dif-
ference of used chan-
nels, their moving
sum, polynomial cor-
rection, etc. on unused
channel. Then this un-
used channel can
serve as a control
channel for an ana-
logical output.

Module power

User guide M4016-G

version 1.1

3.6. Setting of 4-20 mA output current loop

The external modules DAV420/DIN are connected to RS485. Through them you can assign
to each binary channel one or more 4-20 mA galvanic-separable active current loop out-

puts.

Main parameters - Bead from COM

e C 1: Level [rm] - Level test
& C 2 Rainfall [mm] - Flow

C 3: Channel not set

C 4: Channel not sst

C 5 Voltage [W] - Power

C E: Channel not set
/’ C 7: Channel not set

] C & Charnel not z=t

C 9: Channel not set
C10: Channel nat set
C11: Channel not set
C12: Channel not set
C13: Channel not st
C14: Channel not set
C15: Channel niot st
C1E: Channel not set

General] ChannelsA] ChannelsB] Fielay  Analog l G5M ] 5SS ]

[+ Enable analog output

Min. walue for dmd 0 [mnmm]

Mag. value for 20 mé | 200 [mm]

Module address

—

®

— |

N

=]

Starno |

| Mépovéda |

Step 2 of setting:
Enable sending of
control commands for
DAV420/DIN module

Set the limit values of
control channel.

This option allows the
station to add informa-
tion about present
value of output current
in the loop to the cy-
clic displaying.

Address of concrete
DAV420/DIN module
in the RS485 network
(The modules have
individual signification
by switches)

None of connection boards of the station M4016 have terminal with 4-20mA current output,
but after all you can control up to 16 this signals from one station. These signals are usually
used for control frequency converters or for sending information about a measured value

into a superior system.

MAV420/DIN MODULE

Each of MAV420/DIN modules includes one 4-20 mA active galvanic-separate current out-
put, one switch for module address setting (under the red transparent panel) and one
RS485 serial interface. This interface mediates connections to the station M4016.

You should find the power supply for the module on the connection board from terminals 21
supply (+Unap) and 24 (GND) via one cable, which also includes data conductors A and B. If you
connected a lot of modules to the station M4016, it impends that the total consumption will
negatively affect the system (the influence of galvanic-separate current loop and the factual
consumption of control microprocessor can cause that the total consumption with increase
up to 50 mA). In this case is better to connect all modules to independent external power
supply 12V / 1A. More information about MAV420/DIN modules see page Chyba! Zalozka

neni definovana..

FIEDLER-MAGR elekironika pro ekologii

35



Telemetric station M4016

Modem can be per-
manently on or for
purpose of saving en-
ergy can be active
only for predefined

Confirmed parameters
and indexed SMS of
communication (tank —
pump station)

If the station receives
query INFO, it com-
piles SMS from this

command line for an
answer and sends the
SMS back to this
phone number. Don’t
use more than 6-8
commands per line,
because of SMS
length (160 chars).

Set the time and day
of the week, when you
wish to receive infor-
mation SMS.

Frequency of
switching

Power supply

\ General] Channels A ChannelsB] Fielay ] fpalog  GSM ]SMS ]

L=

User guide M4016-G  version 1.1

3.7. Parameters of GSM communication

If the hardware of the station M4016 includes built-in GSM module, MOST2.0 can recog-
nize it itself and during setting parameters will offer you also GSM communication parame-
ters. These are divided into two groups. In the first ... is general settings of GSM parame-
ters and informative SMS messages. The second ... provides setting of warning SMS mes-
sages and a phonebook.

Password for query
SMS (built from codes
for query)

Main parameters - Bead from COM

M odemn power ¥ Incarming SMS Password for com-
[ Switch ON/OFF on interval -] - mand SMS. Password
Swichon [12 hod [0 min 2nd pass. [contral]  |MAP e can be the same.

Command SMS must
begin by password.

Switch off

12 hod 15 it
Switching rate daily -
\Interdevice SMS communication

Mew message reading interval |5 3

[ Accept messages only from sender in list
¥ Send reply "INCORRECT F'ASSWDFED"\\ This featl_,lre avoids
6 min ™ unauthorized

accesses and queries

Fiepeat 55 message
Murnber of repeated message: 5

Outgaing SMS
List of zent channels Datagram ¥ Inzert time of event into message
_Datogen | Help for query and
ReplytalNFO quen:  [viv2VE0 ? Jg—/ command codes
v Periodic message sending - .
Sent message Recip Command line support

[v1 43511 8LLLKR]

| 13t group ﬂ

mir =

daily or monthly sums,
maximums, mini-
mums, etc. Caution:
character limit is 160
per SMS.

|DE.D2.2DDBDB:DD il nest |weekly

[~ .

Calling parameters | Pre-paid cards |

\

oK | m Népovida |

———

First send

e

Calling parameters for

L - setting periodic calls

from the station

The general parameters of GSM communication needn’t be changing expect access pass-
words, updating of the pre-paid card (special button) and two command lines for compiling
of periodic and informative SMSes. You should write these command lines by actual used
channels and by your demands. For study the list of available codes for the command line
see page 39.

Notice: The station M4016 will answer also at any inbox SMS, which includes correct
password at the beginning and then the direct codes separated by commas.

MODEM POWER AND BATTERY SUPPLY

The mode of control consumption allows you to run the station and the GSM module only
from one own accumulator without attendance of external power or battery supply, but it
causes some limitations. To have a long period between accumulator changes (month and
more) we recommend you to have switched off the GSM module for most of time and
switch it on if only it might send a SMS or in fixed time. If the modem is active, you can
make connection with it and download measured data or modify setting parameters.

This feature provides setting period of the modem network logging. If the frequency value is
more than 1x per day, the day will be divided into several even intervals so that the first
switching on runs in a defined hour and minute.

If you make use of power supply, you should set “Permanently ON” mode. More information
about current consumption of the GSM modem and also about the individual modes of
power and battery supplies was mentioned in chapter Chyba! Nenalezen zdroj odkazi. on
page Chyba! Zalozka neni definovana..
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Delivering SMS

Group

Authorizing

3.8. SMS communication

The automatic sending of preset alarm or informative text messages in mobile phones of
defined people circle makes from the telemetric station M4016 very useful machine, which
exceeds mere monitoring of technology, data-loggers or simple control unit. This fact is
more raising by ability of receiving query or control SMS messages. They allow sending re-
quired current compiled information or control relays in the connection switching unit SP06.

The disadvantage of SMS communication can be delay between sending and receiving of
SMS messages. Fortunately time out is hardly ever exceeded 30 seconds. Otherwise there
are some critical situations added to this. The GSM networks are being overloaded during
Christmas holydays, when people send congratulation messages, and during similar occa-
sions such as exhibitions, etc. Then expect delays up to a few minutes.

3.8.1. List of authorized persons

The creating of the list of authorized person is a part of basic SMS parameters. The filled
phone numbers will receive warning and informative messages. The dialog with phone
book will appear after clicking on “Phone book” button in “SMS” parameters.

Phone book 3]
2nd  3d  SMS acceptance
r r

o

MHame Prone number Group
|Technalogist | +420603559569

|Long |+4208035895?D
|B aker |+4208035895?2
Protectar +420803569222

<]
<]

<]

<1 7

oo | N @ Mmoo a

—
=

-
A

-
=

—
B

[ i o i i i B R B
[ i o i i i i A B B

o o e o i i i i Rl B
L v i 1

—
jurs

—
o

|+420503559559

Ok | Stormo |

The concrete message sending is possible to direct on to specific group of persons. The
message will be sending to them gradually according to the number of their row in the list.
The program supports creating up to 3 groups of persons.

If you tick the feature ,Receive SMS from*®, the station will accept control and query SMSes
from the selected person.
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Periodic sending

Query codes
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3.9. SMS dividing

This chapter will explain and descript the parameters of setting and types of SMS. The
types of SMS are divided into two basic categories:
Tab. 6: SMS messages dividing

SMS sending from the station SMS receiving in the station

Informative SMS Query SMS
Warning SMS Control SMS
Limit
Fixed

Informative, query even control SMS messages have the same group of codes. These
codes define a content of transmitting information from the unit to the user’s station or de-
fine a command, which might be executed in the unit. For more information about warning
messages see chapter 0.

3.9.1. Informative SMS

The informative SMS messages are used for automatic sending information on de-
mand or in periodic time from the station to one person or groups of persons. It's im-
portant that the sending is not dependent on the factual value of measured quantity
unlike warning messages. Because the warning messages are activated by reaching
set value, failure, alarm, low money-credit, etc.

PERIODIC SENDING OF INFORMATIVE SMS

Set the time you want to send an informative SMS in the “First send” box and then choose
the frequency of sending SMS in “next” box. You can choose between monthly, weekly,
daily sending or you can set a random interval settable in minutes. If you chose the option
weekly or monthly, don’t forget to enter a day in the week (month) in the “First send” fea-
ture, when the sending might be executed.

The content of the informative SMS is defined by a sequence of codes written in the com-
mand line ,Sent message®“. The meaning of individual codes and their overview is on the
next page. The individual codes are being separated by commas, spaces are not allowed
and at the end of the code sequence can be neither comma nor dot (see the next picture):

Main parameters - Bead from COM

General] ChannelsA] ChannelsB] Fielay ] fpalog  GSM ]SMS ]

Modem power
| Switch ON/OFF on interval

IF hiod ’D_ it
IF hiod ’? it
daily -

Interdevice SMS communication

¥ Incarming SMS

Pazzword AP

2nd pasgs. (control]  |[MAP

Mew message reading interval |5 3

=l
Switch on

Switch off

Switching rate o
[ Accept messages only from sender in list

[V Send reply "INCORRECT PASSWORD"

Fiepeat 55 message |5_ min
Murnber of repeated message: IE_ Dutgoing SMS
List of zent channels Datagram ¥ Inzert time of event into message
Fieply to INFO query: [v1 w2, ?
T PEogic message sendng _
Sent message Recip
[W1.w3.5i1,0.U KR |13t group -
Fist send 05.022006 0600 — newt [weskly =l min
|
5 |
ak. | Starno | | Mépovéda
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SENDING SMS ON DEMAND

The second big group of informative messages makes answers to received query SMS
messages. The station compiles an answer from query codes (see their list on the next
page) and sends it back to an enquirer. For compiling of query SMSes is binding the same
rules as for informative messages.

Password At the beginning of every query SMS must be a password to avoid unauthorized modifica-

tion of parameters by third person. This password can be changed in “GSM”.

3.9.2. List of query and control codes
M4016 is not CaSe-SeNsltIVE.

.I Query code

. Control command

O
o
<
<
>
Z
O
(9]
~_~
fe)
c
(0]
=
<
o
o
[oX
(0]
(2]
o
QD
=}
o
D
2]
(0]
©
Q
2
[0)
o
=]
o
=}
D
Qo
c
@
<
(9]
<
wn
(=3
<
(2]
o
3
3
8
N—r

=z
|z
B

S
D

(7))

(0)]
(0]

—

\

x

;

Ik

m

Py

DIALN

Py

>

RZr *
RVr *
RTx*
RAr *

Actual value of binary channel k (1..40).

Operating time of binary channel k (1..40).

Actual value of channel k (1..16).

Sum since installation of channel k (1..16).

Sum since morning of channel k (1..16).

Sum since the first day in this month of channel k (1..16).
Sum of last whole measured day of channel k (1..16).
Sum of last whole measured month of channel k (1..16).
Sum of rainfall since the beginning of rain (only for first rainfall channel).
Last saved value of channel k (1-16.)

Today minimal value of channel k (1..16).

Today maximal value of channel k (1..16).

Previous day minimal value of channel k (1..16).
Previous day maximal value of channel k (1..16).

Actual accumulator voltage.

Number of errors in the error stack.

Total sent messages.

Total received messages.

Intensity of GSM signal in range 0..31.

Remaining credit of pre-paid card.

The station starts calling to n. item in the phone book.
Display state of relay r (1..20).

Manual switching-on of relay r (1..20).

Manual switching-off of relay r (1..20).

Time interval in range x = 0..1090 minutes for manual control of relay.
Return to automatic control of relay r (1..20).

Suppression of the station’s answer to the control SMS (No Answer)

* The control commands can have different password from password for acquiring information.
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INFO query The specific query SMS is a short message including only one word “INFO” (it's not case

Query SMS

Answer: (Informa-
tive SMS)

sensitive). But this message has exception, it mustn’t include password. The answer of the
station to this “INFO” query is compiled from the codes including in the command line “Re-
ply to INFO query”. The query SMS “INFO” is often used by workers needing immediately
know present value of some quantities and together with they aren’t informed enough about
creating any query messages. Hence the control command line should be written in respect
to these workers and otherwise use pre-prepared, specifically compiled query SMS for
normal working.

EXAMPLE
PASSWRD,V3,SD3,V4,U
PASSWRD ... access code
V3 ... query for value channel 3 (flow)
V2 ... query for actual value channel 2 (water level)
SD3 ... query for daily sum (flow volume) channel 3
U ... query for accumulator voltage

NAME, V1=51,12 I/s, SD3=4255.8 m3, V2=1259 mm, U=12.62 V

NAME ... name of station (settable parameter).

Sending time You can add time and date of the station to a message. It will indicate you, when a mes-

Commands authori-

zation
Password

Security

sage was delivered to mobile operator. This time and date will be inserted behind the name
of the station. You make active the sending time function by ticking “Insert time of event into
message” in the “GSM” parameters.

3.9.3. Special symbols inserting into SMS text

When you are setting the parameters of warning SMS messages in program MOST, it al-
lows you to insert special symbols. The processor will transform them into another string or
not send the SMS and instead of sending, it will call “alarm notice” on a preset phone num-
ber (more information see Chyba! Nenalezen zdroj odkaz(.).

Special symbols in SMS text
Actual value including unit of measure will be inserted into sending SMS text.
Station will make ,Alarm notice” on a preset phone number from the phone book.
Station will send forwarding SMS in the system of interdevice communication.

3.9.4. Control SMS

The control SMS includes commands for the station outputs control (relays on individual
connection boards DPD or MPD and relays in external units SP06). Every control SMS
must begin with Password following by commands sequence. One message can be combi-
nation of control even query commands. All commands must be separated by commas
without spaces, at the end of SMS is not necessary to have comma.

The stations M4016 have built-in two-level protection against commands disusing by unau-
thorized person.

The first degree of protection is based on PASSWORD existence, which every command
SMS must begin. The password can be a random sequence of maximum 12 characters,
separated from other commands by a comma. This password for control can be different
from password for demanding information through the informative SMSes (see “GSM” pa-
rameter). This divides an authorized person, who can fully operate with the station, from the
other users normally using only the informative SMSes.

The next settable condition for commands executing is for phone numbers. Because the
phone number must be filled in the list of accessible numbers and must have checked “Re-
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Commands priority

Switching on/off
for a time

Answer suppres-
sion

Control SMS:

ceive SMS from” (if the item “Accept messages only from sender in list” in the GSM pa-
rameters main dialog is checked). Caution: In this case, the telephone number must be
filled in the list in full version, it means with identification of the country, for example
the Czech Republic has prefix +420.

If you correctly set the right station parameters, the station can autonomously control single
relays by momentary state of measured values on its relevant ports. But this automatic
mode can be switched off by the switch-on command for relays (RZr) or by the switch-off
command for relays (RVr) till the station receives the return command RAr (return to auto-
matic mode). The selected relay will be permanently switched-on/off according to last re-
ceived command, independent from the control output state.

The incoming command in the control SMS is preferred to autonomous regulation of
the station.

If you insert command RTx before a switching on/off control command, it will cause that the
selected relay will be switched on/off just for a time. The relay returns to autonomous mode
after elapsing of time (it's not necessary to send RAr command any more).

The station answers to all control SMS messages by confirmation SMS message. This
message includes information about accepting and comprehensibility of the command (The
answer can be the relay actual state or a brief notice “OK”). If you don’t want to receive that
confirmation SMS, you must insert anywhere into the SMS the special command NA (No
Answer).

EXAMPLE

PASSWORD,RZ1,RV6,RT120,RZ2,RV7,RT5,RZ3,RA4,RTO,RZ5,NA

PASSWORD ... access code

Rz1 ... switch on the relay 1 for unlimited period

RV6 ... switch off the relay 6 for unlimited period

RT120 ... set timer for 120 minute

RZz2 ... switch on the relay 2 for 120 minute, then autonomy mode
RV7 ... switch off the relay 7 for 120 minute, then autonomy mode
RT5 ... set timer for 5 minute

RZ3 ... switch on the relay 3 for 5 minute, then autonomy mode
RA4 ... return the relay 4 to autonomy mode

RTO ... switch off timer

RZ5 ... switch on the relay 5 for unlimited period

NA ... the unit will not answer to this command SMS

Note: autonomy mode means controlling relay by initially factory set mode (Alarm, Limit,
Pulse output, wiper-speed switch, ...).
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Warning SMS

The automatic sending of preset SMS can be caused by a limit value reaching, a binary
channel state or a control relay change, failure in a measured signal, activation or deactiva-
tion of alarm, etc.

Before set SMS is
Up to 32 SMSes are L Main parameters - Read from COM ) possible to temporar-

available. General] ChannelsA] ChannelsB] Relay ] Analog] GSM  SMS3 Ily or permanently

disabled. Set pa-

R SMS fo. 1 - Pressure more ther 280 kPa ~ | ¥ Pemit / forbide rameters are being

(%] SMS no. 2 - Pressure more then 450 kPa W Inzert unit identification saved

] SM5 no. 3 - Water level get at 3500 mm W Inzert time ’

=] SMS o, 4 [ Don't zend at power outage Every member of se-

] SMSho 5 lected il
(] SMS no. B Fecipie |2nd group ﬂé-— e(? ea group wil re-
%2 SMS na. 7 ceive the same SMS.
SMS ho. 8 Send when |Increase over upper boundary - k

M5 no. 9 Channel |E1: Lewvel test ﬂ N SMS will be sent after

- 5MS no. 10 _ N continuance of a
] SMS noo 11 Walue Hysteresiz Delay . L.
starting condition

7] SMS o 12 3500 [mm] {300 [rnm] 30 s

7] SMS no. 13
T SMS po. 14 Meszage test [ max. 50 characters)

water level get at 3500 mn N

Next 8 SMS mes-
sages with fixed de-
fined text: failure or
restoration of exter-
nal supply, low ac- [
cumulator voltage,
decreasing of credit
under set limit, ...)

Avoids to repeated
sending of SMS,
when the value is
moving near limits.

Phane book Fixed SMS | Text without diacritic

symbols. Special

The phonebook for w . /

16 addressees, who | | ———— bols all
vho | | oK | somo Napoieda | [N SYMbOIs allow you
can be sorted into | | automatic inserting of
groups. actual value of

measuring quantity.

Starting condition The station M4016 continuously evaluates actual measuring values in analogical, binary
channels and control relays states. Then the system is sending a relevant preset SMS to
selected mobile phones in case the set limit value is reached, after binary channels outputs
switching on/off, after relays states change, etc.

Activation by sum Concerning balance quantities (actual or cumulated flow, rainfall, number of pulse, ...), ac-
tivation of warning SMS can be also indicated by gradually accumulating. That accumulat-
ing is possible to limit by amount per defined period.

Warning SMS prop- The warning messages are the basic and the most used type of SMS. The warning SMS

erties properties are summarized in following points:
=  The station supports setting of up to 32 different SMS texts.

= At the beginning of each warning SMS is possible to insert a name of station, which is
sending that SMS, or actual station time, when the SMS was sent. The SMS own text
follows after it.

= Note: The time and name automatic inserting is necessary to be disabled, if you want
to send messages to special numbers, for example to an operator, who is forwarding
the delivered SMS to your e-mail.

= The each of messages can have a own special receiver from the authorized person
phonebook. The program also supports creating groups of receivers.

=  The system supports setting time condition for sending SMSes. The SMS is sent if only
activation condition is true for the time from that time condition. The activation condition
is for example reaching limits (too high or low values), binary state change, measure-
ment failure, alarm, ...

= The repeated sending of warning SMSes is executed if only the actual value is returned
to tolerable ranges with Hysteresis difference at least.

=  The station supports inserting the actual measured value into the warning SMS text.

= ltis not allowed to write to SMS more than 50 characters, because the rest is engaged
by automatic inserted texts (name, time, actual value).
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= The station supports sending up to 8 fixed (content) SMS. These messages are not ed-
itable and they inform you about failure and restoration of power and battery supply,
accumulator voltage drops and about some of the next events.

» The time and text of each sent warning SMS can be saved to the event-diary-channel
of the telemetric station. The event-box supports also saving of all others SMS (re-
ceived, sent).

= If the warning SMS message is not delivered, the station repeats it n-times according to
set repeating value. Although it is not delivered, the station saves the SMS to the
event-diary-channel together with information about its unsuccessful sending.

|2nd group j
|

Decreaze below lower boundary
Channel enor

Lirnit alarm - activated
Limit alarm - cancelled
zlope alarm - activated
Slope alarm - cancelled
Rainfall alarm

| Binary channel OM
Binary channel OFF
Relay OM

Relay OFF

PARAMETERS SETTING

The warning SMS automatic sending can be started by activa-
tion conditions listing in the picture next to this text. But if the
SMS will be sent is also dependent on the delay parameter.

Delay This parameter is in seconds. A SMS is sent if only the activa-
tion condition takes as many seconds as that parameter has.
Any short input returning to previous state will reset the time-
counter and the time measuring will start from the beginning.

Activation condi- Tap. 7: Table of warning SMS activation conditions:

tions e
State Description

Increase over up-  The actual value in a control channel increased over value of parameter Value.

per boundary Concerning balance quantities, SMS sending can be activated after reaching set
number of accumulated pulses, rainfall or flow volume in current archiving interval
over set Value. The accumulating amount is always reset at the beginning of new
archiving interval (delay parameter must be set to zero). If the “Computing func-
tions” is chosen from the list of measuring methods, it's possible to register the
moving sum in an individual channel, sum or difference of two neighbouring
channels and some other special computations.

Then the computed channel value will compared with the limit value of set SMS.
The computed values can be used just for a limit SMS activation and it isn’t nec-
essary to archived them in the station memory (“Archivation interval” = 0).

The actual value in the selected channel decreased below value of parameter
Value. The decreasing rules are the same as the increasing rules.

Decrease below

lower boundary
For example: If that item might be used for signalization of gradually decreasing
water level and the parameters setting is conducted at the time when water level
is low, then it's necessary to count on sending all of the SMSes in time you turn
on the station.

Next meassages will be sent after real breaking of limits by hysteresis value and
after following decrease to set limits.

The existence of communication error with channel connected measuring probe
or recognised failure in output signal of connected sensor (current signal out of
range, value out of tolerable range, ...)

Channel error

Limit alarm — Concerning the control channel, the limit alarm value reached the set boundary
activated with the hysteresis difference. It means that it caused limit alarm activation.

Limit alarm — The limit alarm was cancelled in the control channel (measuring value returned to
cancelled its tolerable range).

Slope alarm — The slope alarm value was reached in the control channel.

activated

Slope alarm — The slope alarm was cancelled in the control channel.

cancelled

Rainfall alarm

This item reacts to the first selected channel, which was set to rainfall monitoring.
The station M4016 is continuously computing the rainfall sum (called SS) and the
warning SMS activation will be executed if the SS sum reached the Value pa-
rameter. The SS sum is reset by the first pulse of “new rainfall”. So you can any-
time asked about it by the command SMS (see the list of command codes on
page 39). “The end of raining” is considered after the preset number of intervals
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elapsing without any pulse from a rain gauge (the number of intervals is settable
in analogue channel settings).

Binary channel The binary channel was switched on. If you want to choose a control channel, the
ON list of used binary channels will be offered you.

Binary channel The binary channel was switched off.

OFF

Relay ON The control relay was switched on. The program will offer you the list of relays R1

— R20 instead of control channel.

Relay OFF The control relay was switched off.

Channel If you want to choose a control channel, the program MOST offers you the list of all used
channels with their names (the last two activation conditions “switch on(off) relay” offer you
an extra list of relays). One channel can activate more than one limit SMS.

Text The text length of one SMS is limited to 50 characters. The text can include hooks and
commas (diacritic graphic symbols used by some languages), but the text will be converted
not to be diacritic, because the most of mobile operators doesn’t support these symbols.
The rest of symbols in SMS is filled with the station name and time and date of sending.

Value This parameter is the activation limit for warning SMS. The value is being entered in the
same unit of measure as works the control channel.

Hysteresis The parameter avoids to repeated sending of SMS, when the value is moving near limits.
The repeated sending of warning SMSes is executed if only the actual value is returned to
tolerable ranges with Hysteresis difference at least. In the deference of alarm parameters or
relays, it is not necessary to increase over the limit plus hysteresis to activated warning
SMS, but the station will send the SMS at the same time with reaching the limit value with-
out any hysteresis.

3.9.5. Fixed SMS

The fixed SMS mes- F=mwrpmm ®
sages are part of warn-

. SMS Indicated event Recipiart

Ing . meS-Sages. 1 - Power outage longer than B0 seconds Daon't send hd
The difference is that

fixed SMS has a presel: 2 - power outage longer than |30 minutes 2nd group

fixed content. You can

see that the function of 3 - Low accurulator voltage Technalogist -

each SMS is compre-

hensible from its con- 4 - Lozt communication with attached unit Don't send hd

tent. The receiver of

each SMS can be also 5 - Power restored in more than |5 mirLtes 2nd graup A

any person or group

from the phonebook. E - Prepaid card credit driopped below |50 Don't send -
7 - Data memory more than 75% ful Don't zend -
8- Enor in interdevice SMS communication Don't send -

oK | Cancel |
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EXAMPLE A: THE RAINFALL WARNING SYSTEM

Connection:

Task:

The toggling rain gauge connected to the DV1 input.

Send warning SMS message, if rainfall is in 15 minutes bigger than 10 mm

or in 6 hours bigger than 50 mm.

Parameters setting:

Channel K1 Measuring channel K1 must be set to recording of rainfall.

Main parameters - Bead from COM

General Channels A lEhanneIsB] Relay ] Analog] G5k ] SkS ]

I—E C 1: Rainfall [mm] - Rainfall
B C 2 Rainfall [mm] - Total 15 min
m C 3 Rainfall [mm] - Total & hour
C4&
Ch
CE
Cv
Ca&
C%
C10:
C11:
Rainfall 3]

0.1 mim

MHumber of arch. intervals for rain end

Pulze weigth

o]

Measured quantity
| Raintal

Label [12 characters]

= | |Raintal

Measuring method

|F'u|ses ﬂ
Units Mumber of dec.

|mm ﬂ | 1] j Cugtom units
Input

m ’— l_ Specify ..
Dizplay on LCD

¥ Currenl DCL output

rchivation intersval
Baze Oever limit

30 min |%When raining -] mir
Dretails..

v Averaging

g Alarms -
Lawer Upper Hysteresis
[ Linit i
Cancel | [~ Slope mrn £ 15 min
ak | Stomo | | Mapovéda |

Channel K2 Measuring channel K2 must be set to auxiliary channel for moving sum computing without
data archivation and without value showing on the display.

According to channel

Computation

Computation functions

Flouzaw) soucet

]

Main parameters - Read from COM

General Channels A l EhannelsB] Fielay ] Analog] G5k ] ShS ]

m C 1: Rainfall [mm] - Rainfal

m C 3: Rainfall [mm] - Total B hour
C4
Ch

Zero band

Filter
| Disable

[].

Corection equation ' = A0 + 4715 + 42757,

Measured guantity
| Rairfal

Label [12 characters)

> | |Total 15 min

Measuring method

[~

| Computing functions

Units Humber of dec.

|mm ﬂ | 0.0 ﬂ Custom units
Specify ..

Dizplay on LCD

DCL output

E: Over limit

Al a mm i it | Mewver - hiry
A1 lﬂi W Aweraging Details..

Alams
a2 lﬂi Lawer Upper Hysteresiz

[ Limit mrm

Cancel | ™ Slope o 4 15 i
| oK | Stomo | | MNapovéda |

The channel K3 must be set for moving sum computing with 360 minutes of computing

time.
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The parameters of limit SMS set like this:
Main parameters - Read from COM 3]

General] ChannelsA] EhannelsB] Fielay ] Analog] G5M  SMS l

SMS na. 1 - Pressure more then 280 kPa A v Permit / forbids

SMS no. 2 - Pressure more then 450 kPa ¥ Inzert unit idertification

SMS no. 3 -Water level get at 3500 mm ¥ Inzert ime

SMS no. 4 [ Dan't send at power outage

SMS no. 5

SMS ho. B Fiecipie |Techn0|ogist ﬂ
SMS no. 7

SMS o, 8 Send when |Increase overl upper boundary j
SM35 no. 3 . Channel |C3: Total & hour ﬂ
SMS no. 10 -WARMING - Tatal Rainfall i

SMS no. 11 - WARNING - Total Rainfall i Yalue Hysteresis Delay

SMS5 no 12 50 [rm] |20 [rm] 30 3
SMS no. 12

SMS no. 14 Message test [ max. B0 characters)

3M5 ho. 15 wARNING - Tatal Rairfall mare then 50 mm /
SMS no. 16 6 hours

SMS ho 17

SMS no. 18

SMS no. 13 v

Fe— > Phonebaok |  FiredSMS |

oK | Stomo | | MNapovéda |

EXAMPLE B: WARNING SYSTEM FOR WATER CONSUMPTION MONITORING

Connection:  Flow module with optical (OPTO) or with magnetic (READ) sensor is con-
nected to PV inputs of the M4016 station.

Task: Send a warning SMS message, if continuously measured water volume in
30 minutes is bigger than 20 m°.

Parameters setting:

The setting procedure is similarly to previous example. The individual channel set to moving
sum monitoring; it means that you should choose “Flow” as a measured quantity and
“Computing functions” as a computing method. The control channel is the number of flow
recording channel and in specifying parameters, set moving sum with computing time 30
minutes. Finally, that set channel will activate a warning SMS message with the Value pa-
rameter set to 20.
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System of data col-
lection

Autonomous activ-
ity of M4016 unit

Advantages

Disadvantages

Data server

Splash screen of
units

3.10. Data sending via TCP/IP protocol (GPRS)

The transfer of measured and archive data from M4016 units to user's PC for another proc-
essing can be done in the several ways. The optimal way (user friendly, lower operating
costs) is to use GPRS transfers in GSM net and store data to a internet or intranet server.

R 77,5 We . [ — MH016-G4 N
- 2
g
g
5
g
2
c
g
' b
GSMData SMS+E-mail GPRS+SMS F:
GPRS
SMS ; g
16 adresati Prijem dat ze stanic
. - Sprdva databa;
sws GSM/GPRS sit’ @EZ18  |nternet prava databaze
—_—— Poskytovani dat
klientim
Informativni SMS p
Dotazove SMS EDGE
Varovné SMS nebo parametry

Y GPRS .
Ridici SMS data Datové soubory www stranky

PC Kiient Dispeéink PC Kifent
M4016-G1 Mobilni PO
pFristup T T—
k datiim [
GSMmodem * ‘

DESCRIPTION OF DATA COLLECTION SYSTEM

M4016-G3 units with built-in GSM modem are programmed so, that after GPRS transfer ac-
tivation the units works like autonomous clients and transmit data to a determined data
server at determined time period or in extreme situation immediately. The units transmit
data without request of the server.

The current SIM cards without fixed IP addresses are used. In case the setting alarm states
of channels turn up the data are transmitted immediately. The GSM/GPRS modem can be
switched off between data transfers. That is why the units can work for several months or
one year with full accumulator without its charging.

On the other hand the units are unavailable at time between data transfers. It can be solved
with sending of SMS command to the units, which initializes immediate data transfer or in-
tervals of data transfers can be reduce (for example up to 15 minutes).

The unit allows setting longer data sending intervals for normal running and the short inter-
vals for alarm states (limit or gradient alarms in measured channels).

Society FIEDLER-MAGR have own data server with address https:/stanice.fiedler-magr.cz,
in which they hire data room for particular M4016 units. The authorize users use standard
web browser for access to stored data and do not need to have another visualization pro-
gram. The authorize user can look through charts and graphs of measured data and daily
statistical values to particular channels. The values are quoted in monthly transparent
charts.

Data of selected time period is possible to export from the server database to Excel or to a
data file of the MOST program.

The data can be exported to established dispatcher programs according to arranged data
format.

DATA DISPLAYING WITH THE WEB BROWSER

It is a basic entry page of the unit, in which can be displayed a photo and a basic four days’
graph of a selected measured channel. Special M4016 units can also have own displaying
(for example a controlling unit of a governing valve — the type M4016-RV).
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a Web prohlizeé mefenych dat - Fiedler-Magr - Miciosoft Internet Explorer

Soubor  Upiavy  Zobrazit  Oblibeng  Nastioje  Napovéda

Qzx - © - %] [F] Gi| JO Hedn lponibens €8 (2 1 JE8
#dresa @] hitps: Astanice fiedler-magr. o2 indes? php ~| B Preiit  odkazy

Change password

Web viewer of measured data

Cesky
Lugged user: fiedler Lo
mj PCs ov 2 &
Srvena — q q 2
[ .tamska Station: Limn_Chlum % EN
] 3_Tietska Last data transfer: Fr 14,04 15:04:17
] 5_Modivice: Last data entity:  Fr 14,04 15:00:00
] 5_Metin_Dusnicy
j % _Skalka K1: Hladina-tlak [m]
[ _Dlouha Lhata
[ & Ostrow 3.0
[ & LhotauPb Tepla Vitava
[ 5T _Dusniky 2.5
[ 2_Pb IV prlm_zdna 2.0 B I, SPA
[ ] _Pb Il Rynedek H = 2.65 [m]
| E_Pb IV Maridnsks ) o
L IL. SPA
11 ADOS o n=2.30 [m]
*- ] AQUATEGH
I 1. SPA
+-(] Aquatest 0.5 H=1.90 [m]

+-_1BFIU - Louky
+- 1 BFIU-EOV

E
E
[
[+
[+ 11.4.06 12.4.06 134,06 14.4.06
#-_]Blahotice

k

k

E

E

[

B Channels:
# 1 Bukovska voda last d
ast measure
7 C1pvK a.s. Name value
f 1 Geskaé Drahy K1: Hladina-tiak [m] 1,66 1,10 1,28 1,14 - -
71 GHMO Brno k3: Hladina-bubl [m] 1,65 1,12 1,28 1,16 - -
-1 EHMU &.Budéj.Ir. KS: Napéti aku [V] 13,20 13,20 13,20 13,20 - -
=3 EHMU &.Budéjovice
Limn_Lenara Table events
B T h
[ Limn Kapllce Clanls
[ Limn_Licow [ Graphs ] [ Export to DTA ] [ Export to C5v ] |Iast48 hours VHLine Graph v
[ Limn_Pofesin
[ Umn_fimay
-] Umn_Patinovice statistics:
g Lirnn, REd]IE’ v [ Tables ] [ Export to DTA ] [ Ewxport to CSV I |Iast31 days V|
< | B
&) Hotovo S @ Intermet

Window with Type of the graph, displayed channels and time period are fixed till next access to the web
graphs and charts side.

A Web prot

Soubor Upravy Zobrazik Obibené MNéstroje  Mapoyida
) # < § ) 3 |
< 24 ﬂ @ o JImeds g obibene &) = s
- |4] https:jstarice fiedier-magr. czjact_sel.php v| Plejk | Odazy @005 @]Steks 7
- yy < ~
Stanice JoKS_Rp: Zméiené hodnoty
13.3.05 00:00 - 20.3.05 00:00
Tzuz | Dotum Eas rodnota IS
3 : Ne 13.0300:1500 6,0
" ] : ] : Ne 1303003000 [ 81
i Ne 13.03 00:45.00 8.0
= Ne130301:0000 80
3
< Ne1303011500( 81
= Ne130301:3000 80
é Ne 13.03 01:45:00 81
g Ne 1303020000 80
3 Ne 1303021500 80
Ne 1303023000 80
Ne 1303024500 80
Ne 1303030000 80
Ne 1303031500 81
P 13.03 03:30:00 8.1 A
CsV DT&
Datum fas  Hodnota [
Ne 1303004500 02
MNe 13.03 00:30:00 -02
Ne 1303004500 01
Ne130301:0000( 04
] Ne 1303011500 02
b Ne 13.03 01:30.00 03
= Ne 1303 01:45.00 -0
- Ne 1303 02:00:00 -0,2
2 Ne 1303021500 01
Ne 1303023000 05
Ne 1303024500 -04
Ne 1303030000 05
Ne 1303031500 05
Net303033000( 05 M
Export do; CcsV DTA 2
< | ¥
&1 Hotove 8 @ mnternet

Monthly statistical The statistical chart is used for quick demonstration of minimum, maximum and average
charts measured values and daily flow volumes.
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ienych dat - Fiedler-Magr - Microsoft Internet Explorer

Soubor (pravy Zobrazk Oblbené Néstroje  Népoysds

>] :‘J @ ) ) Hedat 'j:--ouhené @ 2%

Acvess @] htipssifstanice. fiedler-magr.czfact _sel_sum.php

€]

v | B preit

Odazy @]1005 ) Stanice 48] Nasdag

K1: Prutok:

A
[m3]

Chart of binary
channels

Charts of events

Data exports

Ut 01,0205 1s5:20 4,00 [ B 4,50 [N 4,22 608,12 [

st 02.02.05 12:%0 4,00 [ 0s:20 4,31 4,22 [ 607,24 [N

& 030205 2180 4,00 [N 14:50 4,32 421 [N 605,68

P4 04.02.05 00110 4,08 130 7,37 5,53 [ 795,65

So 05.02.05 03100 7,06 0si00 8,88 8,33 1199,29

Ne 06.02.05 02i10 8,75 1650 9,08 8,95 1289,00

Po 07.02.05 20150 8,77 oman 9,07 8,95 1268,16

Ut 08.02.05 0900 4,13 06100 5,50 5,68 817,83

St 09.02.05 16130 4,09 1m0 4,33 4,24 609,97

Gt 10.02.05 19140 4,08 D810 4,32 4,22 607,33

P4 11.02.05 13120 4,09 1430 4,33 4,21 606,31

S0 120205 1300 4,10 [N 0820 4,30 a1 s06,23 [

ne 13,0205 20:50 4,05 [N os:zo 4,31 [ 4,20 504,530 [

Po 140205 1330 410 [N oorzo 4,32 [ s0s,2¢ [N

Ut 15.02.05  18:20  4.12 M 19:30 4,32 605.2¢ I ¥

8] Hotova S @ Internet

The chart of binary channels can be
displayed at the end of analogue
channels graphic display. Every line of
chart represents some of channels
change. There is time sign at the be-
ginning of the line, which quotes time
of change in seconds.

The chart of events can be at the ab-
solute end of graphic display, in which
all important unit processes are re-
corded (settings or changes of pa-
rameters, power failures, sent or re-
ceived SMS, error states of connected
sensors, data sending to server, data
calling, lost GSM signal, log in net-
work and other events). The chart of
events represents unit diary, which is
registered in the units and also in the
server.

There is also a button for data exports
to files on each data page. The server
can generate some data for other
processing in the MOST program (DTA
files) or in the Microsoft EXCEL pro-
gram (CSV files).

3 Web prohlizes mafenych dat - Fiedler-Magr - Microsoft Internet Explorer (=13
Soubor Upravy Zobrazit Oblbené Mastroje Napovéda 73
N A ) " 9 b
> D - X B @ Ouedn Jpobivens @) -
Adresa | @] hitps://stanice. fiedier-magr.czjact_sel.php v [ prejt =
~
Stavy binarnich kanali
= = &
z i @ o - g
] = = 3 ] ] - -
2 8 } 3 H
AHEIEIIIHEE
z =z 2 =] £ g g 1
S S g a & H £ g
E|E| & =[s]|¢8
Datum cas B2 5! 60
( 08.02 05:20:00 1 [ 0 1
(t 08.02 05:20:01 0 [ 0 1
(k08020530:00 0 1| o
L 08.02 05:30:01 1 1 | 1
(i 08.02 05:35:00 1 1
( 08.02 05:35:01 0 1
L 08.02 05:45:00 0 1
(1 08.02 05.45:01 1 1
(x08.020550:00 Y 1
( 08.02 05:50:01 0 1
( 08.02 06:00:00 0 1
Lt 08.02 06:00:01 1 1
Lt 08.02 06:00:01 1 1
(1 08.02 06:05:00 1 1
e no nn nonzna " b
Tabulka udalosti
Datum Zas udalost
1108.020000:31 | Uspesné odeslani dat na server
(t 08 02 01:00:28 Uspéiné odestani dat na server
(& 08.02 02.00:32 Usp23né odesléni dat na server
(#08.020300:34 | Uspéiné odeslani dat na server
L 08.02 04:00:33 Uspésné odeslani dat na server
(& 08.02 05.00:30 Uspéiné odeslani dat na server
( 08 02 06:00:32 Uspéiné odeslani dat na server
(& 08.02 07:00:29 Uspéiné odesléni dat na server v
< >
€] Hotovo S @ Internet

DATA UTILIZATION FOR DISPATCHING PROGRAMS

Automatically created data files can be used for values or events transfers from server da-
tabase to a dispatching program. The database does not need to be kept and upgraded
with the same PC as the dispatching program, because data files can be transferred arbi-

trarily via internet.

MODIFICATION OF UNIT PARAMETERS THROUGH THE SERVER

After every parameter modification (during the next data sending from the unit) the changed
parameter file is automatically transferred to the server. Authorized users can browse that
parametric files, take out, change them and store to sending room. The unit takes over the
changed parameters automatically during the next data transfer.
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Connection

Firgt send

riest

v Periodic reporting to server Connection parameters ?Storno | | Népovéda |

M4016 UNIT SETTING TO DATA SENDING VIA TCP/IP PROTOCOL

The button ,Server® of main parameters opens the window for periodical archive data send-
ing via GSM/GPRS net (M4016-G3).

Device label Main parameters - Read from COM ]
quotes an unit General | Channels & | Channels B | Relay | Analo | GSM | Ms |
name, under i Time zone
which you can \‘ DeEe Ee IV Automatic daylight saving time switching
find the unit in the JMA016 Test Disatasing
server 1D humber RARAR Period of dizplay change |2_ s

Parameter change pas

: LCD backlight time a s

* Permanent when external power v
Power suppl
ID number as- o i e
. aze archivation interval lf minutes Power saving | Mever ﬂ
signed by a =
server administra- Day begins at ID_ hou |0 min.tes Analog meas. delay after poweron |0 s
tor W Sent messages Test external power supply v
v Received messages Analog in pover |Unap j

[v Emor and exceptional states

Heating | OFF =

Commurication speed and orotocol
Metwork address 1 Response delay on R5232 0 ms

RS232 15200~ | Baud |FINET | Sewer

F5485-sensal 13200 v | Baud  |FINET

e =) 50 an Hy | details

int. GERS modem = AP | T-MOBILE =

010120020000 — | GPRS detach: |0 powerfai =1

|.~’-‘-.t interval

ALARM interval

Sum values interval 24 h

IP and port number
~ | 12 . 3 . 5 . 78 |55

Ir win Maw. connecting time a0 I

lr . MNumber of retries 2
miir
Dielay an 5

Retries to modern rezet 1

ak. | Cahicel

Connection

First send

Next

ALARM interval

When you tick ,Periodic reporting to server” in the left upper corner of the window, you can
set particular parameters of the service.

Choose the transfer type, which you wish to set. You can set internal GPRS modem (de-
fault setting) or data sending through an external modem connected to M4016 unit through
COM port or you can choose ,Ethernet®, in case there is the unit with data converter
RS232/Ethernet.

The field with date and time is used to set time of regular data sending. The data is trans-
mitted of the set date. In the case of old set date, the data is sent at the next set minute and
hour today.

Note: How to set time: click with the mouse over the set quantity (hour, minute) and then
set requested value with an arrow placed on the right, next the window.

It is used to set regular data sending. When you choose ,In interval”’, you need to set a
minute interval size in the next field. Sending time is counted from time, which is set in
.First send”. For example the interval of 720 minutes with set time at 6:00 allows sending
data every day at 6 a.m. and 6 p.m.

When the alarm is arisen in any measured channel (limit or slope alarm), the unit can send
data to the server more often than in the normal status. It can be convenient for units pow-
ered only with accumulators, in which data sending frequency is usually set from 1 to 4 re-

50

elektronika pro ekologi FIEDLER-MAGR



Telemetric station M4016 User guide M4016-G version 1.1

Sum value interval

APN (Access Point
Name)

GPRS detach

IP and port number

ports daily. The users are interested in the data of alarm status; therefore the parameter
should be used often. Typical examples of it are stream gauge stations. There is conven-
ient to set an alarm condition and a warning SMS message.

Interval extent should not fall under 15 minutes. The shorter interval would burden both
GSM/GPRS net and a server, which receives data from more units and in addition it would
negatively affect costs of data services. During a transfer of only a few measured data via
TCP/IP protocol the identification information about transferred data packet constitutes ma-
jority of transferred information and really measured data fills only small part of data vol-
ume. That is why the shorter sending interval is the more transferred data volume and unit
operating costs are increased.

Value of the parameter quotes, how often (from unit installation) operating hours of binary
channels and status of total flow volumes shall be transferred to the server. They are sepa-
rately registered in the M4016 unit for some channels (flows, rainfalls, pulses). In the units
set for often data sending (on-line monitoring) it is not convenient to transmit above men-
tioned summary balance values with every transfer because of large transferred data vol-
ume.

Basic or alarm interval of outgoing data has priority before interval of outgoing sums. It
means, when outgoing sums are set to 1 hour and at once the basic interval of outgoing is
set for example 360 minutes, the data transmissions (included transferred sums) will be re-
alized only every 6 hours.

If you do not need to transfer operating hours and flow volumes to the server, you can to

set the parameter value to 0.
The access point to internet is necessary to choose from submitted offer |TMIBILE =1
according to type of using SIM card and operator. Optional in the List rIE

Box allows setting a special APN of private company nets. wﬁnﬂe&i Tuwaist

Usual setting is Never. GPRS detach is used to cut power consumption EUROTEL Go
of GSM modems in units powered with accumulators. Logged-up GSM
modem with activated GRPS connection consumes by 20 % more power
than modem with switched-off GPRS. If GSM modem shall be permanent switched on (re-
ceiving of data calling or SMS) and at once GPRS communication runs over long intervals
of several hours, it is convenient (by reason of extension of running time with one full ac-
cumulator) so that GPRS net was logged off after every data transmission.

Selection of “On power failure” is possible to use in the units supplied with power net and
with accumulator backup.

The setting is done according to actual location of data server and instruction of a server
administrator. It is needed to contact the server administrator (mail to: magr@fiedler-
magr.cz or phone no. +420 387 410 953 before setting of that parameters.

FIEDLER-MAGR elekironika pro ekologii 51


mailto:magr@fiedler-magr.cz
mailto:magr@fiedler-magr.cz

Telemetric station M4016 User guide M4016-G  version 1.1

4. Technical specifications

Recordchannels NIl R e 0-16 analoque record channels with 16 bits resolutions

parameters .
0-40 binaty channels

1 text channel

NN FNEEETE][CR{EE Instant flow [ I/s, hi/s, m3/s, I/h, hi/h, m3/h ]
tures

Cumulated flow [ m3 ]

Water level [ mm, m]
Volume [ I, hl, m3]
Temperature [k, °C]
Humidity [ %]

PH[pH]

Redox, ISE [ mV ]
Conductivity [ mS/cm2 ]
Dissolved oxygen [ mg/l ]
Residual chlorine [ mg/l ]
Pressure [ Pa , hPa, kPa, Mpa, mm wc, mbar ]
Rainfall [ mm ]

Cumulated Rainfall [ mm ]
Current [ uA, mA , A]
Voltage [ mV, V]

Frequency [ Hz , kHz, 1/min]
Optional features [ - ]

Time of pulse [ - ]

Number of impulses [ - ]

0 az 3 ( range from 0.000 to 65535; +32767)
INETQERI R ELLIEIIN 16 |etters

NS ENCE A RS485 (FINET protocol)

IR DCL (Digital Current Loop) 0/20 mA, ASCII-U protocol
0— 1mA, 0(1) — 5 mA 0(4) — 20 mA , 0(4) — 24 mA
0-10 kHz

0-1V; 0-2V;0-20mV (40mV, 80mV, 150 mV, 0.3V,
0.6V, 1.25V, 2.5V)

-20mV — +20 mV (40mV, 80mV, 150 mV, 0.3V, 0.6V, 1.25V)

Sume of pulse, Time of pulse,

(STl WA e =N [STni[e g% 2048 kB Flash type, 250.000 - 450.000 measured value

IS IEGEARIGCI I selectable from 1 min to 1 day
STElole ][ I (I AT I selectable from 1 min to 255 min, activation by alarm

(O LI MlsIV[M Counter 999 999 hour : 59 min for every binary channel
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Special firmware
M4016

Computation of cur-
rent flow rate from the
water level in open
cannel

Computation of cur-
rent flow rate in pipe

Computation of total
volume

Capacity of one cell for
total volume

Other optional
computation

Parshall P1: Q=0,0609 * H***? [m? m]

P2: Q=0,1197 * H**** [m® m]
P3:Q=0,1784 * H"*** [m®, m]
P4: Q=0,3539 * H***® [m° m]
P5: Q=0,5214 * H**** [m°® m]
P6: Q=0,6746 * H"** [m°, m]
P7: Q=1,0150 * H***® [m°® m]
P8: Q=1,3680 * H"*** [m°, m]
P9: Q=2,0810 * H"** [m®, m]
10: Q=0,1986 * H***" [m®, m]
20: Q=0,3248 * H"** [m®, m]

30: Q=0,6133 * H"** [m’ m]

Thomson : Q=1,3546 * H>*%%° [m? m]

Venturi

Adjustable profile:
Q=A: * H* [m* m]
Composite Parshall:
Q=A*H" +Ag*(H-H1)* [m®, m, m]
Q=A*H"™ +Az*(H-H1)* +As*(H-H2)"® [m°, m, m, m]
Empiric fill table:
Tab. I:
Tab. II:

30 line
20 line

Calculation from volume impulse and from time intervals be-
tween impulses, max time 10 impulse periods or 1 min.

2.190 cells in separate data memory for 8-hours cumulated
flow , automatic computation day ,month and year volume

0 — 4.290.000.000 [m3]

Difference of two channels
Sum of two channels

Correction of current flow rate in Parshall profile with high lev-
el in output (two ultrasonic level sensors needed)

Gliding sum (for warning system)

Correction by polynomial of the second order
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Imputs
P Analogue inputs DAV1-DAV6 QREULEE 0(4) —20 mA (Rz=100R),0-2,5V

Resolution : 16 bits
Accuracy : +0.05% FS =3 digit

Differential input AV1-AV15 ReEGLEE +1,25VDC

Selectable gain from +20 mV to +1,25V
Resolution: 16 bit

Accuracy : +0.05% FS =3 digit (2,5V)

DIlo[IEINTaT oIV SWDYANVARIDVANVAS I DCL 2400 Bd or 0-25 kHz
L <0.5mA, H>5mA

CIGERRJNCHAARIVERE H > 10 kOhm, L < 1kOhm, open collector

VRV ERAVAERSAVISI min pulse width: 5 mS, max pulse frequency: 20 Hz
H > 10 kOhm, L < 1kOhm, open collector
Capacity of impulse counter : 4.290.000.000 impulses

HgoCTaile SN TV  Suppressors 1500 W, 15VDC

SUCEIHEIRT TN [ofs [I[sAN H > 5 kQ L < 300 R, open collector
ERAEN Communicatio: RS485

G EVAE NI TERERZS VB Suppressors 600 W, 15V DC

Interface GEZEPl CANNON DBY, 600 Bd — 19200 Bd, FINET protocol
GEVEEN 600 Bd - 19200 Bd, FINET protocol
Outputs
[DIeiINOli[is]ViaN 2400 Bd, current data loop 0/20 mA,

REIEVAANWNNYEGLRSTVISNESEN Relay - max contact current 4A /48 VDC

Protection: suppressors 600 W

\[eJe BIINIPAVZA 6 X relay - max contact current 6 A /250 AVC
Protection: suppressors 600 W, 440 VDC

LGEC =Nl INI R E2I0N VAN Analogue fully programmable active output, Galvanically
(OIEIHEIN L NN AZYI)M isolated, Resolution 16 bit, Nonlinearity = 0,05% , com-
munication: RS485, max. 16 module

Umax = 30 VDC, Rz max = UMAX'4/0-02

54 elektronika pro ekologi FIEDLER-MAGR



Telemetric station M4016

User guide M4016-G version 1.1

GSM/GPRS/SMS
communication

Parametry Fidici
jednotky

(€SN [I[BI[AM Type: Enabler-G

Producer: Enfora

(CRIVI 900/1800 MHz (EGSM/DCS) / -108 dB

CLASS 4 (2W @ 900 MHz)
CLASS 1 (IW @ 1800 MHz)

€l Slot: Class 12 (4Rx / 4Tx, 5SMAX)

SIVSI Text SMS, 160 characters

Number of SMS: 30 warning, 2 info
Number of receiver: 16

1@l [nternal DC/DC converter: 12V DC/ 3,8V DC

Working temperature [0

Mikroprocesor

Memory capacity of parame-
ters

Keyboard
Display

Power supply voltage

Operating current

Dimension

Weight

Housing material

Protection
Operating temperature
Storage temperature

Electrical connection

Power consumption: 1Tx/1Rx: 230 mA (max 1,25A)

1Rx: 105mA
Sleep: < 5mA

60 °C (Storage temperature -40°C az 85 °C)

Type RISC-AVR; 8 bite; 3V3

EEPROM 16 kB

21 keys, click efekt
Back lightning LCD 2x16 chars, high of char 9 mm
Service-free accumulqgator 12V/7,2 (9) Ah

Typ. 100 uA (active only PV inputs)
Typ. 30 mA: active inputs 4-20 mA
Typ. 250 mA: backlight display on.

320 mm x 215 mm x 170 mm
2,6 kg

Glass fibre reinforced, self-extinguishing and halo-
gen-free polyester.

IP66
-25°C ... +65°C
-30°C ... +75°C

2xPg135,5xPg 11
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The Supplement 1: Joining of intelligent sondes and sensors
for M4016 through the module PREVOD

The external module PREVOD makes it possible to collect information from apparatuses
equipped with the serial interface RS-232 or RS-485. It is possible to join 4 apparatuses to
one module. The module program capacity in the chip allows to pre-set many different
communication protocols. At the present the communications protocols are already pre-
pared for:

e |SCO Sampler 6712
e SEBA Water-level Sensor
e a configuration of 1 — 4pcs. concurrently interconnected ISCO 2100 Flow Modules

Communication between the module PREVOD and the unit M4016 goes under the protocol
FINET through the serial interface RS-485 which is in all terminal aces in the recording unit
M4016 (no in the tablet APD). Communication speed is standard 19200Bd, 8, N, 1 like in
other equipment (US1200, DV2, SP06).

THE DIAGRAM OF MODULE PREVOD INTEGRATION VERSION V1:

_ RS232 COM3
. - — . : 128 PWR2 £
a24V) h 1irgTe - ‘00® g EMm- o e ® a
RS4858 b 2|V | —+ | eee Begg="= e ® 27 TXD3
RS48S-A & 3| g W — Ei.;.%. 26 OUT3 5
GND m4| o DD.I..I me Loy e [B5m b
=40 m- .'..t . - o m= = " |24 Rxp3 3
pfipojeni HE =1 . 2888l p1Ez =% ] _.; 23 GND Z
k M4016 » Eaw -_|||||||||||||||S Fl..:s SH e lzewRt
Ol= ==" = 3 = = = S (199 Twpo £
cMmSsE =S = DZ,, comm: i ‘@ || 1X02 g S
g = = 1 g = S 120 RXD2
= = )= - |
o = n= % u= :D * 219 onp m
- e D3m= =i ma 118 _pwr1
":: IIIIIIIIIIIIIIII ‘e H= =u : ® ot b
I n | 27 | g Ltk ® =
PWR2  SiTo 0 . mD4 5 ._D- o 16 Rxp1 &
PULSA 6| g | ae B= =W g/l15 GND m
PULSB 7 g~ s D5MZ =m Mg e pwr 2 9
GND 8l ': M= =13 4584 Sg 2o
® [ m E— -
FELE 91 g + rer | ERE R e &t 2 £8
RELE  10P5g || @) 'C = = ge S BTV 3 g
[\ | [ | | 1 a
SOFTWARE SETTINGS

The module has 4 addresses in the serial interface RS485 that means that equipment
joined to recording unit M4016 has its own address. The starting address is set in manufac-
ture. It is 1 and is accordant with serial port COM1 which is reserved for ISCO sampler
6712(clips 15-18).

It is possible to connect YSI sonde with ISCO multi-parametric sampler 6712. As the reason
of that, qualitative water parameters (measured by YSI sonde) can be counted through
COM1.

Floated water-level sensor SEBA connected with serial port COM3 has the address 2 and
clips 23-27.

Note: Multi-parametric YSI sondes can be connected with floated water-level sensor SEBA through serial
port COM3 — address 3. YSI sondes have SDI-12 interface like M4016 made in 2004, so there is no reason
to join them through the module PREVOD.

Addresses 3 and 4 are reserved for serial port COM2 (clips 19-21). Four concurrently con-
nected ISCO 2100 Series Flow Modules can be connected with the unit M4016 through ad-
dresses 3 and 4. Each flow module has 8 measured channels so the concurrent combina-
tion of 4 instruments with one serial interface R232 can contain as many as 32 measured
channels. FINET protocol allows only 16 measured channels for addressing that is why ad-
dresses 3 and 4 were reserved for flow module configuration. More information is on our
web sites in the application note APL-104
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With the conversion of the starting address is automatically changed the rest of 3 ports
(the starting address from +1 to +3). The starting address can be changed with the MOST
software through a convertor RS232/RS485.

The setting of The reversing switch S designates from which ports the module will be gathering informa-
module PREVOD tion. Switching on:

o the first switch S1 allows communication between module PREVOD and port
comM1

e the second switch S2 allows communication with port COM3 (SEBA surfloat)
¢ switch S4 allows communication with COM2 (ISCO 2100 Series Flow Module)

In the reversing switch S switch on only ports which have joined functional corresponding
equipment. In other way you would wait a long time for response from unattached equip-
ment or from equipment without corresponding communication registry.

The frequency of The frequency of communication between module PREVOD and particular units COM1 —
communication COM3 is adjustable parameter in the software MOST. The communication intervals are set
in the manufacture. For communication through port COM1 (ISCO sampler 6712) it is
10sec. and through ports COM 2 (ISCO flow module) and COM3 (SEBA surfloat) the inter-
val is 30sec.

Channels Joined equipment can measure and transfer as far as 16 physical values into the module
PREVOD. Single values or stages hold individual channels on which is possible inquire
from the joined recording unit M4016. Also is possible to inquire for the sensing heads
US1200 ultra-sound channels or chemical sensing heads ESK11 channels.

In one address can be maximally 16 channels. Each channel is closely set by the type of
equipment and is mentioned in the next chart.

Module PREVOD | switcher s1 sS4 sS4 S2
version V2channels COMZ: COMZ:
o ISCO fl . ISCO fl . COMs:
ow ow
Channel ISCO sampler SEBA surfloat
6712 modules modules ,
. ) ) Basic address +1
Basic address | Basic address +2 | Basic address +3

Water-level Water-level [m] Water-level [m] Water-level
K1 ISCO : :

( ) (1% device 21xx) (3™ device 21xx)

Flow rate Speed [m/s] Speed [m/s] -
K2 ISCO - ,

( ) (1% device 21xx) (3™ device 21xx)
K3 pH (YSI sonde) |Flow rate [m3/s] Flow rate [m3/s] -

(1% device 21xx) (3™ device 21xx)
K4 ORP (YSI sonde) | Flow ratel [m3/s] | Flow ratel [m3/s] -
(1% device 21xx) (3™ device 21xx)

K5 Oxygen (YSI - - -

sonde)
K6 Temperature - - -

(YSI sonde)

Temperature Battery voltage[V] | Battery voltage[V] -
K7 ISCO : :

( ) (1% device 21xx) (3™ device 21xx)

Conductibility | Temperature ['C] | Temperature ['C] -
K8 YSl sond - -

(YSI sonde) (1% device 21xx) (3" device 21xx)

Specific Water-level [m] Water-level [m] -
K9 conductibility | (ond gevice 21xx) (4" device 21xx)

(YSI sonde)
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Bottle number | Speed [m/s] Speed [m/s] -
K10 from th.e last (2™ device 21xx) (4™ device 21xx)
extraction
K11 Speed (ISCO) | Flow-rate [m3/s] Flow-rate [m3/s] -
(2™ device 21xx) (4™ device 21xx)
K12 Value 03D Flow-ratel [m3/s] |Flow-ratel [m3/s] -
(YSI sonde) (2™ device 21xx) (4™ device 21xx)
K13 - - - -
K14 - - - -
K15 - Battery voltage[V] | Battery voltage[V] -
(2™ device 21xx) (4™ device 21xx)
K16 - Temperature ['C] | Temperature [C] -
(2™ device 21xx) (4™ device 21xx)

When you set-up each channel in the recording unit M4016 choose option RS485-FINET
then set-up the address and the channel in agreement with the previous tablet.

SIGNALIZATION OF INSTANT COMMUNICATION

Communication between the module PREVOD and joined devices is signalized by flashing
of 5 LED-diode which are marked from D1to D5 (their meaning is explained in the next tab-
let).

LED  Status signalling

D1 Communication with M4016 (fast blink = query from M4016 about some channel)

D2 Communication with COM4 (fast blink 60 ms = OK, long time blink 1s = error)

D3 Communication with COM3 (fast blink 60 ms = OK, long time blink 1s = error)

D4 Communication with COM2 (fast blink 60 ms = OK, long time blink 1s = error)

D5 Communication with COM1 (fast blink 60 ms = OK, long time blink 1s = error)

THE CONECTION OF ISCO 2100 SERIES FLOW MODULES

The convertor is connected to the configuration of 1-4 flow modules by a communication
cable with connector CANNON-9 (a female connector) or straight by clips 19-21.

The convertor communicates with flow modules by protocol MODBUS (ASCII). The order of
devices 21xx designates their type number (2110, 2150). If two devices have the same type
number, a badge assigned by a user designates the order (see a documentation of flow
modules).

When the convertor is switched on, it immediately starts to communicate with flow modules.
Then the convertor finds out how many of flow modules has and starts their measuring.

Consequently the convertor waits for the end of measurement (maximally 60sec.). Then the
convertor reads measured values and saves them in channels K1-16 according to the pre-
vious chart.

ISCO flow meters are powered up by their own batteries or incoming cable of the unit
M4016 accumulator. During a power supply from M4016 the white cable with a blue stripe
is joined with + battery pole (permanent power supply) and the blue cable with a white
stripe is joined with GND. The take-off of two flow modules is 3,5mA during a sleep mode
and 50-250mA during a measurement.

During a sleep mode of M4016 () is necessary to set parameter value on 40sec. This period
is needed for measuring in the flow module. Then unit M4016 waits another 30sec. until the
measurement is finished (this stands for M4016 which has firmware 2.55 from August
2009). If there is an appearing error E22, it is necessary to heighten this parameter value.
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CONECTION OF ISCO SAMPLER 6712

The converter is connected with ISCO sampler 6712 throughout the communication cable
which is equipped with a connector CANNON-9 (a female connector). Otherwise, the con-
verter can be straightly connected throughout the clips 15-18.

If the qualitative parametric sonde YSI is connected with ISCO sampler 6712, measured
values are accessible on channels K3-9 (according to the previous chart).

Error conditions can be controlled on unit M4016 binary inputs. These binary inputs are ac-
tivated by bracing them against GND. ISCO sampler 6712 has current binary outputs that is
why a suitable type of converter has to be placed between the sampler and unit M4016.
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The Supplement2: connection of meteorological sensors
with M4016 throughout the converter METEO.

The external converter METEO convert signals from joined sensors of meteorological val-
ues (anemometer, pyranometer, relative air humidity sensors and air temperature) into se-
rial communication for serial interface RS486 under the protocol FINET. The converter
METEO is patchable to all units M4016 by one cable. Communication speed is standard
19200Bd, 8, N, 1 like in other equipment (US1200, DV2, SP06).

THE DIAGRAM OF THE CONVERTER CONFIGURATION:

Globalni Globalni Rychlost Rel. vihkost Rel. vihkost
radiace - A radiace - B a smer vétru atep. vzd.-A atep.vzd.-B
Pyranometr Pyranometr Anemometr typ RV12 typ RV12
SG02 S$G02 w2

1 ...+Unap (hn&.) 1..+4Unap (hné.) 1 ..+Un/Out.(hné.) 1..+Unap (hné.) 1 ... +Unap (hné.)
2..0ut(0-2V) (2l) 2..0ut(0-2V) &) 2..GND (zeleny) METEO-05 2 .. GND (zel.) 2 ... GND (zel.)
3...GND (zel.) 3...GND (zel.) 3 ... (- top. 24VDC) 3..DATA @) 3 ... DATA 2l.)
4..NC 4 4. (+top.24VDC) PFevodnik signalu 4 ... SCK (bily) 4 ... SCK (bily)

z meteosnimacu
k zaznamové
jednotce M4016

Registracni
jednotka
typ M4016

In the previous picture shows how is possible to configure the converter. There is combina-
tion of: 2 pyranometers SG002, 1 anemometer W2, relative air humidity sensors and air
temperature RV12.

Measured values are saved in separated channels, which are possible to load with the pro-
tocol FINET and save into measuring channels in connected recording unit M4016.
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Built-in converter
METEO

Built-in converter METEO makes it possible to
easily and quickly change a connecting cable
and the same converter.

METEO converter is usually placed inside unit
M4016 above DPD connecting card. Cables go
from sensors through cable bushings which are
in the bottom side of unit M4016.

Connection of clips in built-in converter METEO:

2 zluty

+
~ bily
-

zeleny

8L LL 9L SL|PLELZL LL

Aya=8s8rSH  Apauy = deun

faniz = vsgrsy

Pfipojeni
k M4016

THE PYRANOMETR SGO002

The pyranometr SG002 has a voltage output 0-2V, to which
matches measured global radiation 0-1200w/m?. It is possible to join
2 pyranometrs with the converter METEO. The first of them meas-
ures incident radiation, the second measures reflected solar radia-
tion. Then the recording unit M4016 counts the amount of radiation
which has been absorbed by the Earth’s surface
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The calibration
constant

Technical
parameters

Technical
parameters

The module
address

channels

THE ANEMOMETER W2

It is very mechanically resistant and accurate anemometer,
which is specified for long-term running. For the winter time
and places with frequent icing is good to use the heating ver-
sion of the anemometer (tension for heater 24 VDC, 30W,
heating regulated set on 5 °C). The converter METEO pro-
vides power supply. The anemometer is joined to the con-
verter only with two wires. The converter determines size and
direction of wind according to size of electric current.

In the manufacture is each anemometer calibrated. The cali-
bration constant is 1350Hz. If the sensor has another calibra-
tion constant, it is necessary to change multiplicative coefficient A; in the channel parame-
ters in the recording unit M4016. For example if the anemometer has the calibration con-
stant 1320Hz at 30m/sec, the coefficient must be A; > 0 it is figured out as a rate
1350/1310 so A;is1,0305. For sensors with the calibration constant > 1350 the calibration
coefficientis A; < 1.

The range of measuring wind speed 0, 7-30m/s
The range of measuring wind direction 0 - 360°
Separation of measuring wind direction 10°

The weight of the sensor 175¢
Degree of protection IP54

THE WET AND AIR TEMPERATURE SENSOR RV12

This sensor uses a recent semiconductor detector. The maximum distance between the
sensor and the recording unit METEO should not be longer than 4 meters.

The detector is closely connected with a connector extension and is placed in a resistant
plastic radiac cover, which is part of the sensor RV12. After 1-2 years is recommended to

replace this sensor (it is possible to order it at company FIEDLER-
S —————
———
—
T ——
T —
THE CONVERTER METEO SETTING

The detector marking SHT-75-RV12
Accuracy of measuring relativity wet 1,8 % RV
Accuracy of measuring air temperature 10,3°C

MAGR) to declare accurate of measuring.

The converter METEO has the address 1 set in the manufacture. It is possible to change it
in the software MOST through serial interface RS232/RS485. Another possibility how to
change the address is switching on the reversing switch S4 on the converter’s printed cir-
cuit. This will set the address 2.

Measured and calculated values are saved into the converter’s channels. Then the re-
cording unit M4016 read these values through the protocol FINET.

The time of transmission could be influenced by some of unattached or damaged sensors.
For example disconnecting the relative wet sensor extends converted time to 2sec. Be-
cause of that do not keep working the converter with unattached or damaged sensors.
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Channel Measured value Resolution | Unit of measure
K1 Wind speed 0,01 | meters per sec.
K2 Wind direction 10|°

K3 Full wind* 0,01 | meters per sec.
K4 Relative air humidity — the sensor 1 0,01 %

K5 Air temperature — the sensor 1 0,01|°C

K6 Relative air humidity — the sensor 2 0,01 (%

K7 Air temperature — the sensor 2 0,01|°C

K8 Global radiation — the sensor 1 0,1 | W/m?

K9 Integrated radiation — the sensor 1* 1| Wim?

K10 Global radiation — the sensor 2 0,1 | W/iM*

K11 Integrated radiation — the sensor 2* 1| Wim?

*channels are functional only when the converter has full power supply

In the list of measuring method choose the option RS485-FINET than according to the next
tablet set the address land the channel.

Hlawni parametry - Domanin_ lI_150207_prm

Zakladni Kandh 4 | Kardy B | Relé | Analog| GSM | SMS |

B2 K 1: Rychlost vétu [me's] - Ryehl, witu

ki Efena velitina

Jmenovka [12 znaki)

m K. 2 Smér wétru [7] - Smér vétu
E K. 3: Sragky dedtové [mm] - Sradky

| ihkost

= | [ihkast 30cm

MEfici metoda

B ¥ 4: Wihkost [%] - Yihkost 2m
E k. 5 Teplota [*C] - Teplata 2m

| Inteligentni sonda pes RS 485/FINET |
Jednatky

Pocet des. mist

] {4 Ocm
m K. 7. Teplota [*C] - Teplata 30cm
B K & Radiace [w'/m2] - GR dopad
B ¥ 9 Radiace [w/m2] - GR odraz
B K10: Wihkast [%2] - Yikkost pady

|%

~| o ]

RS5485 Adr. Kan.

l—_l "I_ 'B_ Upiesnit ...

Zobrazeni na displeji

UZiv. jednotiky

B K11: Teplota['C] - Tep.pidy 1 W Akbhadnota [ DCL wztup
E k12: Teplata ['C] - Tep.pidy 2 ——
B k13 Teplata ['C] - Tep.piidy 3 mierval archivase
K14: Zakladni M adlimiti
K15: 15 min |Mikdy hd ully
B K16: Map&ti [W] - Mapsti AU W Primérovat za interval Dalii.
Al
=Im Dalni mez Horni mez Hystereze
[ Limitni 4
[ Stmastni /15 min
aK | Stormo | | Méapovéda |

In this picture is example of the channel K6 setting for relative air humidity measuring with
RV12 sensor.

The converter METEO is in some cases delivered with a limited number of channels. It is
possible to switch off first 3 channels for wind, relative air humidity and air temperature
measuring. If the record unit M4016 makes enquiries though the converter’s channel is
switched off, it gets answer the code ERROR 255.
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