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INTRODUCTION

Data loggers are designed for measurement, reegadljation and consequent processing of input
electrical signals, characterized by relativelywsichanges (>1s). Together with proper transmitterd
transducers are suitable for monitoring of physuzdilies.

Device enables:

* to measure and process 1 to 16 input signals

* to acquire autonomous time record of measured salue

» create alarm states

» to perform other actions based on created alarodil{e, visual indication, controlling of
relay outputs, sending SMS message, controllintglephone dialer etc.)

* to monitor on-line measured values and states

The basic model is data logger MS5. Data logger M&5 equipped on the top of it with and
display and simple keyboard.

Drawing (MS5D):

ETHERNET SMS PORT
(OPTIONAL) (OPTIONAL)
RS485 RS232 USB POWER SUPPLY AND ALARM QUTPUT
EXTERNAL DISPLAY AND l POWER ON LEC
OUTPUT RELAYS BOARD

ALARM LED

DISPLAY AND KEYBOARD
(MSED ONLY)

o
€&

INPUT SIGNALS

Items marked Accessory are not included in delieeiy it is necessary to order separately.
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Architecture of measuring system with data logg&5Mm
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The following list of precautions serves to reduisk of injury or damage of described
A instrument. To prevent injuries use instrument ediogly with rules in this manual.

* Follow rules specified in partNot allowed manipulations and notice

e Service should be performed only by qualified perso

» Use suitable power source.Use only source with power voltage recommended hy t
manufacturer and approved in accordance with prepemdards. Pay attention, the source has
undamaged cables or cover.

* Connect and disconnect correctly.Do not connect and disconnecables, if device is under
electrical voltage.

« Do not use instrument without covers.

» Do not use instrument, if it does not work correct. If you mean instrument does not correctly,
let it check by qualified service person.

» Do not use instrument in environment with dangesxgflosion.

2WIZARD for INSTALLATION and CONFIGURATION of DATALOGGER

2.1.1 Mounting of data logger and its accessory

» Select suitable location for placing data logger pay attention to parameters of ambient
environment, minimize the number of cables, avoutses of interference

* Mounting of sensors and routing of cables pay attention to rules of theirs installation, use
recommended working positions, avoid devices asftibdution of power electricity

» Check proper connection- before first switching on. If data logger comdrother actuating
devices of regulation, it is recommended to puirtloeit of operation before configuration of
data logger.

Detailed rules for mounting of data logger inclugidifferent ways of connection to the
computer are described in chapRULES for MOUNTING and CONNECTION DATA
LOGGER

2.1.2 Basic activation of data logger

» Connection of data logger to power connect data logger to power and visually chieck
function (indication of power, optionally the diagland keyboard)

* Installation of software - install user program to the PC (see BRROGRAM for DATA
LOGGER

Configuration of data logger communication with conputer — inuser SW in part

Configuration-Setting of communication configuredaest the data logger connection to
computer. Detailed description of Setting of comination interface is in chapter
RULES for MOUNTING and CONNECTION of DATA LOGGER

Program enables to work simultaneously with sevelaia loggers, that are connected to the
computer in different ways.

2.1.3 Configuration of data logger— read and change the data logger configuratiomdsns of
the SW in part Configuration — Configuration of@&igger (icon i). Detailed description

of data logger configuration is partDESCRIPTION of CONFIGURATION and MODES of
DATA LOGGER

» set data logger Name, Date and Time in data logger
ie-ms2-MS5-02 5



» assign names to each measured point and optimézeisplay for your requirements (signal
conversions, decimal point position etc.)
» switch on each input channel needed and set régoction:
- on channels where recorded value with fixed inteisvaequired, use Continuous record
with fixed interval.
- if record with fixed interval only under certainratitions is required, use Conditional
record.
- if only values and time under defined conditions imquired, use Sampled record
- each type of record can be limited in time
- different record modes can be combined

» if needed set alarm functions

- first define conditions for consequent actions

- assign to each alarm conditions for creation afnala

- assign to each alarm actions to be performed imataeation (lightening of LED diode
on data logger panel, activation of ALARM OUT outpuactivation of audible
indication, sending SMS message, sending e-ma)l etc

- maximum four conditions and two different alarmi@aes on one channel can be
defined; if there is a need for one channel to Bekeral alarms (maximum four), it is
enabled to use available alarms from different okén

- activity of output ALARM-OUT can be cancel by theeun directly from data logger or
remotely, at the same time it is possible to redofithcluding information on way of
canceling)

- changes of state for each alarms can be recorgedagely

» if there is a need during data logger operatioddscribe from its keyboard parts of record
with predefined notes, it is enabled by means ot&sses.

» if there is a need during data logger operatiochnge entire data logger configuration from
its keyboard, it is enabled by means of storinges@\wconfiguration Profiles.

« if it is required to secure data transfer and adesdata logger and program functions,
system of passwords and access rights can be used

2.1.4 Usual work with data logger

» reading, viewing, archiving and print/export re@uidlata from selected data logger or from
file on disk

» on-line viewing of measured values — Display modeables to watch simultaneously all
connected data loggers

» Display mode can be shared simultaneously on ses@mgputers in the network

Instructions for regular check and maintenance @ftadlogger are specified in part
RECOMMENDATIONS for OPERATION and MAINTENANCE
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3.1. Mechanical location of data logger and the way ofable routing
Location of data logger must match the operatimg@@mns and not allowed manipulations.
Working position of data logger:
» data logger lies on horizontal nonflammable surface
+ data logger is fixed by means of mounting consaesthe wall from nonflammable
material or at low current switchboard — workingsition is with input connectors

downward
The way of mounting of consoles to data logger modnting holes dimensions:

234 mm

MS5

17 - 113 mm
AUUAUWAU

» data logger is fixed by means of the holder on DéN at low current switchboard -
working position is with input connectors downward

The way of mounting the holder to data logger:

i 3 %
- e\
e
@ @
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Mechanical drawing (without cables and connectors):

| | i 1 O s e N | L.

165,0
189,0

o
&

l |

215,0

Connection terminals and connectors can be pratdstenagnetically fixed side covers MP027.

A Recommendations for mounting:

« do not mount data logger near sources of interferare (data logger must not be
mounted directly to power switchboard nor to itamess. Also do not mount data logger
near power contactors, motors, frequency converterd other sources of strong
interference).

|||||||||||||

A1t

ismsEsasEsssssEsanss|

|||||||||||||||||||
||||||||||||||||||||||
: M S T P

* In cable routing follow rules of standards for aiktion of low current distribution (EN
50174-2), especially it is necessary to pay atentd avoid electromagnetic interference
intrusion to the leads, transmitters, transducers sensors. Do not locate cabling near
sources of interference.

8 ie-ms2-MS5-02



* Do not use leads in parallel with power distribution network leads

min. 30 cm

* Do not use outdoor leads without corresponding preiction against effects of static
electricity

» if not necessary, do not connect system with otheircuitry

» fundamentally use shielded cablese.g. SYKFY n pairs x 0.5, shielding at data logsjele
connect properly

» do not create earth loops it concerns both measuring circuits and cabiel@ing.

» do not create hidden earth loops do not connect cable shielding at end device, sidhese
device do not have terminal designed for shieldBtgelding must not be connected to outer
metal parts of the device nor with other devices nbt use shielding as a signal lead.

ie-ms2-MS5-02 9
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* Do not use common leads for several channels

[

» It is recommended to earth data logger at one point there is a special terminal on power

terminal. This earthing will work correctly, if sggn would not be grounded at other point at
the same time.

WYY
JIMOJ

+ 9 NIVTVY
815" [ 118/
EEEEEEER

+—- &+
sPuow:er System
{24Vp[;’03; grounding
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3.2. Data logger interface connectors
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Connectors

Each signal is connected to self-locking termina®D located on the side of the case. Insert flat-
bladed screwdriver to rectangle terminal hole anshpscrewdriver towards away from you - contact is
released. Connect wire to released terminal (@rduble behind the rectangular one) and closeetimainal
by removing the screwdriver. Connect positive mlec voltage of input signal to terminal IN, negatto
COM, shielding to GND.
Notice: The entire input terminal block is possibberemove from data logger by pulling it up frohet
connector.

Connection of leads:

Connection of transducers with current output poweed by current loop
In case of connection of channels with current Ipowered from data logger (inputs AO)
it is possible to insert other devices (panel nset@easuring computer cards, etc.) to
current loop. In this case it is necessary to aersif undesirable current coupling will not
cause measurement inaccuracy. All inserted devtess be galvanic isolated from other
circuits. In case, it is not possible to ensurs,thge galvanic isolated inputs A1G and power |dops
external source. Connection of input part of thelude AO including connection to two-wire probes is
described irappendix 2

ie-ms2-MS5-02 11



Connection of thermocouple probes

For connection of thermocouplase appropriate extension cable. Continuity ofemiait of
thermocouple wire should be kept along the linéaugata logger connector. Extension (compensation)
cable for thermocouples type S (PtRh-Pt) is usewh fiifferent materials (due cost reasons).

Marking of subminiature thermocouple connectors aimgs manufactured by OMEGA (in
accordance with US standard):

Type of Connector color | + wire color - wire color
thermocouple

K (NiCr-Ni) Yellow Yellow Red

J (Fe-Co) Black White Red

S (Pt10%Rh-Pt) | Green Black Red

B (Pt30%Rh-Pt) | White Black Red

T (Cu-CuNi) Blue Blue Red

If there are more thermocouple inputs in data logge galvanic isolated, avoid thermocouples to be
mutually connected. If hazard of current leakagsteXmostly between thermocouple welded point and
surrounding metal framework), thermocouple probik galvanic isolated weld from outer probe shietd
galvanic isolated input modules should be usedther case high measuring errors can appear. It is
recommended to use shielded thermocouple cabldsriger distance (depending on possible interfexrenc
sources).

Connection of temperature resistance transducers
» data logger enables only two-wire connection
» choose wires of maximum diameter and minimum lentgtippendix 6additional errors
caused by leads resistance are specified.
* measurement error caused by wire resistance caorbpensated by suitable configuration
of data logger

Connection of transmitters with digital output RS4& to RP input
* For connection of RS485 link for_input module RSe e.g. shielded cable 2x2x0.5 fnm
where one pair can be used for power of transdwetsecond pair for link RS485.
* It is recommended to terminate the link by resigt®® Q at the beginning and end of the
cable.

A ATTENTION - it is recommended to connect to one RPmodule only devices
communicating with the same communication speed anthe same communication
protocol!

Connection of output ALARM OUT
This output is dual:
» switching-over galvanically isolated relay contact
» voltage (galvanically connected to data logger)

The output is set from the manufacturer, that isecaf selected alarm voltage appears at the output
and simultaneously relay closes. It is enabledetoopposite behavior in data logger configuration
(service menu).

Activity of this output can be cancelled from d&igger keyboard by the user or remotely from the
PC. It is enabled to identify by proper data loggemfiguration, who cancelled the alarm.

It is possible to connect to this output:

12 ie-ms2-MS5-02



» External audio indication unit - use shielded cable up to 100m from data loggennect
terminal ALARM OUT and GND on data logger with tlaidio unit in corresponding
polarity. Connector CINCH of audio indication uhds positive pole on its central lead.

» Telephone dialer— in case of alarm telephone dialer dials spetifedephone number and
announces voice message. In dialer configuratist felect user mode, then store phone
number (or numbers) and record voice message. thenrecommended to set delay of
transmitting after activation at least 10 secoridgn¢tion 4 1) After completing of all
settings connect dialer to phone line and checkuhetion.

» Simultaneously galvanically isolated contact raetay be used farontrol of other devices
If indication controls external circuitry, it isgcemmended to set delay after activation at least
10 seconds to prevent possible false alerts.

3.3. Mounting and connection of output relays module MPQ8
Module contains 16 output relays with switchingsowentact, which can be used for control of
external devices (see parameters of relay andlpateal manipulations precautions). It is possilbl@ssign
any number of relays to any alarm to be closedaifina appears. Relay are identified by numbers 16to
Each relay has three self-locking terminals (swviitgfover contact). Activity of relay can be checked
visually on assigned LED diodes.
Mounting:
Relay module is designed for mounting to switchoaith corresponding protection.
Fix module (140x211 mm) by means of DIN rail hold#P019 or screw by means of
side wall holders MP013 with four suitable screwm(nting holes are identical as for
data logger with wall holders MP013, see figureva)o
Connection:
Connect module to data logger with special cabledMP(wiring diagram is specified
in Appendix 10). Plug one cable end to correspampdionnector on relay module,
second end to data logger, connector Ext. Displagetays (upper or lower connector
half can be used, both parts are connected iddgjic@onnect slave device on output
terminals of relay. Pay attention to necessarytgaf@gepending on the character of
connected device).
Configuration:
Activate relay module function for proper operatiorservice menu of user SW. If data
logger is delivered together with relay modules thinction is activated already from the
manufacturer.

Relay module layout:

ie-ms2-MS5-02 13
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3.4. Mounting and connection of external terminal with dsplay

External terminal with display is designed for \é@bmation of measured values, alarms and for aeajgdr

controlling from point up to maximum 50 m from dé&bgger. Its function is identical with internalititin
display of MS5D (keyboard and display work in pkaixl

Mounting:

External terminal with display is designed for mbog to suitable case. It can be
mounted to low-current switchboard lid where datgger itself is located or to a
separate case. Cut rectangular Hdé x 96 mmto the lid. Insert terminal unit and four

screws from the front side and screw by means dhlnfelders from the back side.
Tighten slightly.

Connection:

Connect external terminal to data logger with splezable (wiring diagram is specified
in Appendix 10). Follow identical rules for cableuting as for input signals. Plug one
cable end to corresponding connector on display, w&icond end to data logger,

connector Ext. Display & Relays (upper or lower mector half can be used, both parts
are connected identically).

Configuration:

Activate display module for proper operation invéee menu of user SW. If data logger
is delivered together with display module, thisduon is activated already from the
manufacturer. Newer displays are equipped withriraie audio indication. Audio
indication behaves in the same wayEadernal audio indication ungonnected to the

output ALARM OUT. This function can be enabled asadbled in service menu of the
SW.

3.5. Connection of data logger to the computer

Data logger contains for communication with computiee internal communication interface, which is
separated to several external interfaces:

14
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RS485 Ethernet RS232 usB

UART

A Do not connect to these connectors simultaneouslyom@ than one device!
3.5.1  Connection of data logger to the computer by meansf interface RS232
Application:

» only short distance between data logger and matggice up to approximately 10 m
* 2 meters cable is included in delivery (wiring diaign is specified in Appendix 4).

RS232
max. 10m

—8

—]
. |
-

3.5.2  Connection of data logger to computer by means of &B interface

Application:
» only short distance between data logger and matdgice up to approximately 5 m
* Use usual USB cable A-B
» Before Setting of communication in user SW it geagary to connect converter physically to
the computer to allow operating system to createial communication port. Drivers are
installed to your computer during installation aser SW for data logger (valid for Windows
2000 and higher).

ie-ms2-MS5-02 15



USB o
max. 5m

el
£ T®
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3.5.3  Connection of data logger to the computer by meansf Ethernet interface

Parameters:
» Access enabled from different computers also \tertet
* Near data logger Ethernet network socket is avddaBonnection cable is not included in

delivery
» data logger configuration and data download is apabled simultaneously for several
users
i Ethernet
socket
! | T —
D Ethernet
Ethernet ‘ = =~
socket
i =, \
ot —
e
k _ § Ethernet
= = o [:Isockct
it
I
=1 —
o
/ 'l:'l_\ 6

Ethernet

socket
1

! I':Da 6

3.5.4  Connection of data loggers to the computer by mearns interface RS485

Parameters:
16 ie-ms2-MS5-02



» designed for long distance communication up to k200indoor environment

* enables to communicate via one RS485 link witlul&@ loggers

* necessary RS485 port in computer or suitable caervér other interface (RS232, USB, Ethernet)

» see detailed wiring diagrams of connection cabbesdcommend types of converters in Appendix
4

» recommended cable — shielded twisted two-wire,calgle SYKFY n x 0.5, connect RS485 link
(lead A and B) and cable shielding. Cable shieldggot connected to any circuitry of data logger,
only continues on parallel terminal. Ground shielglinear converter at the computer side,
preferably to the PC frame.

» termination resistor - see Appendix 4.

» if using several data loggers connected to one B®48vork, then all must be set to the same
communication speeshd each unit must have_its own addrgesdata logger in the network with
the same address is allowed). This configurati@m lee changed both from user SW and directly
from the data logger keyboard.

» do not connect to network of data loggers MS5 B4 other device, than data logger MS5,
MS2+, MS3+ or MS4+

ie-ms2-MS5-02 17
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Drawing of connection by means of converter RS23288 (recommended type EO06D):

Power adapter
e 230V Socket

RS5485

'_A E06D
e [ L
. : Rs4gsRsza2 | RS232

H;i converter

€

-

RS485
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RS485 terminator
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- T—
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Drawing of connection by means of converter USB&E$fecommended type: E214):

RS485

’_'u‘ E214
e RS485/USB | UsB

EI} converter

RS485

RS485  terminator
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Drawing of connection by means of converter EthéR®485 (recommended type:
UDS100,UDS1000):

230v Socket

—{]

RS485/Ethemet —

converter

UDS1000

o
L)
L
L1}

RS485 terminator

=) f—\

3.5.5  Connection of data logger via modem

Parameters:
» Computer is far from data logger
* In data logger and PC location is covering by GStyhal of the operator
» Possible work with SMS messages
» Except described GSM connection dialed connecimtand line is enabled

Parameters:
* at the data logger side and PC side suitable moderst be used (recommended type: Wavecom
M1306B)

»  WARNING - data logger must be connected first lsnsief RS232 interface and configured, then
connected to the modem! Detailed description iscifipd in the following chapter with the
description of Configuration of communication.

» connect interface RS232 of data logger with modgieble, delivered with modem !

* Used SIM card must enable data transfers (verify yaur operator, not every operator
automatically supports).

ie-ms2-MS5-02 19



Drawing of data logger connection to the PC by nseahGSM modem:

P
® = = row
el — o adapter
230V Socks S 230V Sockat
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GSM modem GSM modem
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RS232 modem cable —_—
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3.6. Wiring of data logger with supported SMS messages

There are two possibilities of connection with supped SMS messages:
a) if data logger is connected to the PC by means®f1@nodem — SMS message are sending and
receiving when data logger does not communicate the# PC, drawing connection see above
b) data logger is connected to the PC in different thay by means of GSM modem
» data logger must be equipped with independent SWS p
» this independent SMS port must be connected to @&Mdem (recommended type
Wavecom M1306B), use original connection cablesdatid with modem
 modem must contain SIM card enabling transfer oE53Messages. Must not be blocked by
PIN code
» area must be covered by GSM signal

Drawing of connection:

.3

230V Socket

b ocaag. )
Power /./':“:\\
adapter ]“‘

SMS PORT

=

90— GSM modem
)
g
= —
=
T /-—-n.,\

P
—~
SMS alarming
& information l l SMS alarming
& information
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3.7. Connection of data logger to power
Data logger is powered from suitable power souta® pe ordered). When powered from a different
source it is necessary to use dc voltage at rapegeifeed in technical parameters of data logger t@he
into attention data logger consumption (see Appefdli In some applications it is necessary recorgsr
correctly even in case of mains failure. In thise# is necessary to use back-up source UPS abdor
computer. Above solution is necessary in cases poaens has extreme fluctuations and interference.

4. USER PROGRAM and CONFIGURATION OF DATA LOGGER
The following text describes especially possibiitdof data logger setting and some procedures df wo
with data. More detailed information on prograninsProgram Help.
4.1. Program features
Software for data logger enables to configure ttagger and process measured data. It is delivered
on the CD or can be download freely fromwvw.cometsystem.cz After installation program can run in
two modes as:

* basic (unregistered) version- enables configuration of data loggers and tpleessing of
data. It does not enablgraphic processing of data, administration of sigerd passwords,
automatic data download, storing of data outsidead| computer, www display

» optional (registered) version — after entering of purchased registration keyiooi
functions of the SW are enabled. Entering of keemabled in installation of the SW or
anytime later.

Hardware requirements:
* recommended configuration: processor Pentium 1 &tdizhigher, 512 MB RAM, Windows 2000
and higher

4.2. |Installation of program
Insert disk with programs for Comet instrumentsthe CD drive and run program setup.exe.
Installation wizard appears to perform all instidla. Run installed program from menu Start-Program
files-CometLoggers-MSPIlus (if you did not changeldication during installation).
Drivers for data logger USB interface are installadtomatically for operation systems Windows
2000 and higher. For other USB devices, e.g. ELO2istallation of proper drivers to these devices i
necessary.

4.3. Setting of communication with data logger
User SW enables to work simultaneously with sevésigh loggers connected in different ways to
the computer. Configuration is performed in twqste
e selection of communication device of the computer
e assignment of data logger to selected communicatienface

If SW serves simultaneously to several data loggessr is invited before each communication wittada

logger to select data logger from the list. In Daspmode all data loggers are displayed simultarsiypu
(except those connected via modem).
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43.1

22

Select datalogger for communication B

—Available datalogger

M arne | Sernial number Device | Communication parameters I ;I

L Meteo_stanice 0E040008 ethd ADDR-3

|| vwwoil 07050029 R5232

|_|Comet_01 00020075 ethd &D0R-2

Qiabo
I’
i

] I Cancel |

N

interface, data logger will not communicate.

Configuration of data logger must correspond witinfiguration in the computer.
E.g. if data logger is set to RS232 interface dr$W is set to network serial

Communication with data logger connected by meand interface RS232
connect data logger to the computer and switchisopawer

In the software select menu item Configuration —8mmication settings and continue in options

New communication device - Simple serial withoutli@$sing

In the next window select number of COM port anteegour name of the device (selectable,

from letters and digits)

r~Communication device

&

=

Interface type

Parameters
COMT, duta

Communication device - Properties ﬁl

Communization device type:

I Simple serial

Mame

1
=
[

Interface type

a I+ Enabled

Communication port IEDM‘I 'I

Auto baud rate W

Default baud rate I 115200 = I

Ok | Cancel |

KN

arameters ' = |

|

El:

MHew

Edit

Delete

Tiest

Test &l

Ok

Cancel |

Confirm window and choose selection Search. Progjees through all used communication
speeds and displays found data loggers in bottardaw part (Dataloggers). Finally confirm
window Setting of communication (OK).
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4.3.2

Communication with data logger connected by meand interface USB
procedure is the same as in previous case. USBdoéeis interpreted in the computenégual
COM port.Drivers would be installed automatically duringtadkation of the SW. Drivers are
available also on installation CD onavw.cometsystem.cz

If you disconnect the converter from the computean happen, data logger will not be found in the
next communication. The cause is, operation syassigned to converter different number of
communication port. You can change it in the abewvelow of communication device or in operation
system — Device Administrator, COM and LPT porBarameters — Specify.

4.3.3

4.3.4

Communication with data logger connected by meand &thernet interface

connect data logger to the computer and switcthemower

Select software menu item Configuration —-Commuroocasettings and continue in selections New
communication device - Simple serial without addies

select in the following window type of interfacenEtnet/RS232, enter your name of device
(selectable, from letters and digits)

enter IP address of data logger (if you do not kyow can search the network by button Search)
and number of port (10001)

Communication device - Properties 1[

Communication device type:

I Simple zenal

Mame obch

Interface type

v Enabled
IP address |152.'IEE. 1 .220 Search |
Fort |1DDD1

(]9 | Canczel |

Confirm window and enter selection Search. Proggass through all used communication speeds
and displays found data loggers in the bottom wingart (Dataloggers). Confirm finally
Communication settings (OK).

In menu Configuration — Datalogger setting or diseon data logger by means of the keyboard
and display switch communication interface to Btleedf you have set to RS232, data logger will
work, but items referred to Ethernet interface wibt be displayed (warning e-mails, traps etc.)
Then again verify functionality of the connection.

Communication with data loggers connected by meand interface RS485

connect data logger to computer and switch omptveer

check on display of data loggers, if the same comcation speed and different addresses are set
In the software select menu item Configuration —8mmication settings and continue in options
New communication deviceNet serial
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» in the following window enter your name of the dmv{selectable, from letters and digits) and
accordingly with the type of used converter entttrconfiguration:
» for converter RS232/RS485 (E06D):

Communication device - Wizard |

Cormmunication device type:

I Met serial
Name |R5 485
Interface type |Rs232/Rs485 =]
~Iv Enabled
Communication port Im
Baud rate Im

: Cancel |

» for converter USB/RS485 — configuration is analagjas in previous case, after first connection of
the converter to the PC corresponding driver toveder must be installed.

« for converter Ethernet/RS485

Communication device - Properkies ll

Communication device type:

I Net senal

Mame Ieth

Interface type IEtherneth!SdBE j

¥ Enabled
IP address Im Seach |
Fart IW

QK. | Cancel |

More details — see chapter 5.3.3.
Used converter must support interface RS485 arghitehed to interface RS485!

* Confirm window and enter selection Search. Proggaes through all addresses and displays

found data loggers in the bottom window part (Daggkrs). Finally confirm window
Communication settings (OK).
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4.3.5

Communication with data logger connected by means onodem

connect data logger to the computer by means efffate RS232, switch on the power and set
connection with the computer to RS232 in accordavitie above instructions

read configuration of data logger and set commuioicanterface data logger RS232-modem.
Depending on the modem type select preset configaratring for its configuration, store to data
logger

connect data logger to the modem (use original mockeble), on computer side connect to its
serial interface second modem

connect modem to power and after about 10s comiaatiogger to poweithis way it is ensured
data logger after first switching on will configutke modem.

In the software select menu item Configuration —@mmication settings and continue with
selection New communication device - Modem

In the next window select number of COM port, whex@dem is connected and enter your name of
the device (selectable, from letters and digitemm& modem types work only on speed 9600 Bd.

i~ Communication device:
b Interface type Farameters Mew
=] t40dem COM1, 115200 Bd
Communication device - Properties x|
Communication device tppe: _I Delete
I Modem
Seanch
MName IModem =
[Datdlos 4 Enabled
Communication part - elers ] MHew
4
Edit
Baud rate |'|'|52EIEI =
Delete
Dialing IF’uIse =
Test
Modem initialization I
_'J Tiestal
— ¥ Hang up after |5 3. minutes of inactivity
Ok Cancel |
oK Canicel |

confirm window and in part Dataloggers enter sé&cNew, select communication device and
enter telephone number of modem at data logger
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Interface bype Parameters

COM1, 115200 Bd

—Datalogger

&0 D M ame Serial nurmnber Device Parameters

4

Datalogger - Properties 1 y ﬂ
Delete |
Mame | [nat required]
v Enabled Tiest
Autodownload o |
LI Test Al

Communication device Imodem LI |

Ok Cancel |

Phone number  [420854215635

Mumber of redials I1 vl

Ok | Cancel

» perform Test of connection

SIM cards of both modems must enable data tranafedanust not be blocked by PIN code. More
information concerning solution of problems is sfied in Appendix 5.

4.4. Basic items in menu program
ltem menuFile:

» reading stored file from disk to table
Data in files are stored on disk in a special bp&ormat, which is not compatible with standard
formats. In case, value in table is not availablesonot correct, error message is displayed — more
information see in Appendix 7

» reading data from data logger
After this selection window for selection of daigder is displayed (if there are more than one) ,
user can select name of file, where data will loeest and after if data logger will be erased after
data transfer

» configuration of the printer

» print—if graph was created, first query is displaydgrinting of table or graph is required

» configuration of program Optionsonly in optional version of program

» configuration of language localization

» logout of user -enly in optional version of program

Item menuShow
» table —displays measured values, can be set different atsrdd channels. Exports to dbf and xIs
format are available
e graph -only in optional version of program
» Event viewer here actions are stored run by the SW with daggér and theirs result

Item menuConfiguration:
» Datalogger settings detailed description will follow
» Erase datalogger memoryafter confirmation erasing is performed
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* Reset counter inputs and erase memory - aftes¢égtion counter in counter modules (CTU,
CTK) are reset and consequently data logger dataaong is erased totally.

» Reading configuration from file reads configuration from already downloaded filehndata
record. It is possible to restore configurationdata logger memory.

» Deactivate alarm signalisationifenabled, it is possible to cancel activity ofA®M OUT output
remotely from the PC.

* Communication settings configuration was described above

Item of menuwDisplay - online visualization of measured values on the agarpreading interval can be set
in section File-Options, bookmark Display (in bagarsion it is fixed to 10s, in optional versiomdae
set from 10 s)In suitable configuration the mode can be sharedaveral computers. Sé@plication
notes

5. DESCRIPTION of CONFIGURATION and DATA LOGGER MOBS

Use menu itenConfiguration — Datalogger configurationto configure data logger parametepdter
reading of configuration window is displayed witkveral bookmarkdf you work with Profiles, window
with Profile offer is displayed befare

5.1. BookmarkCommon

enterdata loggename— maximum length is 16 characters, use letterg{@eritic marks),

digits, underline.
A folder under this name is created in computesttwe downloaded files with recorded
data in. Data logger name is displayed on the @igglfter switch on and is available in data
logger Menu. The name is used for identificationgar SW

check ifDate and timein data logger is set correctly

When changing time in data logger, always all releat data erasing will be
required by the SW.

Security

— if need to secure data transfer by a passwordQarkmunication data encryption with
passwordandenter password (8 characters)

— if you need to define names and rights users o$ystem, first tickCommunication data
encryption with passworenter password and then switchRmotection of access to HW
functionsand define each system user.

— if you need to assign PIN codes to users for théastification in canceling of alarms or
optionally other rights, do it in windowsers and password — Parameters — Detarld
switch onAlarm confirmation with PINindcreate new PIN code. Then switch on
Confirmation of alarm signalisation protected bgeu PINor Condition setting from PC
protected by user PIN.

— if you need to secure some menu items of data toggganst arbitrary overwriting, tick
proper selection and enter PI\is PIN is different from users PIN.

If you use Communication data encryption with pasgvand forget the
password, then it is not possible to recover thamuoinication in simple way!

» if you will need to mark parts of record with yaustes during operation from data logger
keyboard, us€rocessesMore detailed description is specified in chag{pplication notes

» if you will need to swap between different configtions during data logger operation, use
Profiles. More detailed description is specified in chagpplication notes
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» if you will use alarm outpubALARM OUT, define, if and how data logger user can cansel it
activity. If you need to identify person, alarm was cancebigdproceed in accordance with
chapterApplication notes

5.2. BookmarkCommunication

Here you can set:

Datalogger communication interface- you can change the type of used data logger
communication interface
Change of communication interface can cause afiteing data logger configuration
you would have to physically connect via this ifaee and change data in
A Ccommunication settindf data logger has display with keyboard, you chamge it
directly on data logger. If you set on data logigeerface RS485, you must assign the
same interface also in SW, otherwise data loggktnai communicate!
If you set Ethernet communication interface, yol & able to use data logger www
pages, send warning e-mails and traffdondition is to have installed Ethernet
interface in data logger).

Baudrate— preset value is 115 200 Bd. If you use classimection via RS232 (COM port), then
this is the highest available speed. For USB cammegiou can use higher speed. For Ethernet
interface cannot be changes (fixed to 115 200 Bdy. RS485 with larger networks a need to
decrease the speed can appear.

RS485 network address relevant in communication via RS485, each daggdo in the network
must have different address!

Datalogger responds to incoming SMS message$ data logger is connected to GSM modem,
you can get actual measured values and alarm digiteending SMS from mobile telephone to
number of modem. Data logger reacts on three t#xtsceived SMS messagésfo, Alarm, Chl

to Ch16. For more details see chapfgoplication notes

Datalogger sends SMS message when selected alarmsctivated- if data logger is connected
to GSM modem, you can assign one to four telepmomebers to each alarm states warning SMS
message containing description of created alasansto.

Quick and reliable SMS message delivery dependgiality of GSM network.

Features and settings of data logger Ethernet irfere

If data logger is connected to the computer viaetkt interface, then functions of this interfae@a te set

at the right part of the window. Some setting isaessary to perform in cooperation with your network
administrator.

It is possible to set:

28

IP_address of data loggerit must be unique address in your network, assigby your network

administrator (if you use DHCP, tick this selectiaddress then will be presented as 0.0.0.0.)

IP address of gatewayaddress of gateway or router, providing commuitoavith other LAN
segments. Address of gateway must be at the samverkesegment as data logger.

Mask of subnetwork defines range of possible IP addresses in foatalork, e.g255.255.255.0
Configuration passwordpassword for access to setting of transmitter

Size of MTU- size of packets, default is 1400 bytes. It issgae to lower it with some networks.

Sending of warning e-mailsif ticked, warning e-mails will be sent to belowesffied addresses
Sending of traps if ticked, warning SNMP traps will be sent to belepecified addresses
SysLog- if ticked, warning messages will be sent to belaldrass of SysLog server

Web enabled if ticked, www pages of data logger will be cexht
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Soap- if ticked, actual measured values will be sertalmw address of Soap server (in mode
.Display")

Bookmark Emails:

IP address of SMTP servelf needed to send e-mails by the data logger,rieiessary to set

correctly the address.Administrator of your netwgikes you the value of the address.

Recepient of e-mails 1-3e-mail addresses of recepients. E-mails will be sethose adresses in
case of selected alarms

Sender enables to set addresses of the e-mail sendectiBal©riginal sender sets sender name to
MS5@IP address

Send testing e-mailsends testing e-mails to selected addresses

Bookmark SNMP:

Recepient of trap 1 — B addresses of recepients of SNMP traps.

Password for readingsetting of password for access to SNMP MIB tables.
Password for write setting of password for write do SNMP MIB tabledatta logger.
Send testing trap sends testing trap of 1/0 type to specified IP eslsks.

Bookmark Web
Refresh- refresh time of automatic pages reading (updatksplayed measured
values). Range 10-65535 s.

Bookmark Syslog
IP address of SyslLog servelP address of server, messages are sent to.

Bookmark SOAP

IP address of SOAP servelP address of server, on-line measured valuessages with data
logger and alarms state are sent to (similar tqRiiEplay” mode)

Target web page name of pages, where server has running scrifndoming message processing

Source port- port number, data logger sends SOAP message Default set to 8080

Target port- port of server, where SOAP message is expected

Sending interval how often data logger sends data to server

Note: MIB tables are downloadable free at the maaufrer’s www pages.

5.3. BookmarkProfile

e Cyclic record- if it is not ticked, then after fulfilling of meony data record ends. Measurement
and evaluation of alarms continues. If it is tickdekn after fulfilling of memory
oldest data are overwriting with newest.

» Alternative record times- record must not run in fixed time intervals, liuits enabled also to
define up to four times in day, when measured saié be stored.
* Language - language localization of fixed messages on tagger LCD. It does not concerns
language localization of program
» Alarm signalisation— alarms can also be signalized acoustically orADARM OUT output.
Signalization of alarm can be deactivated (candgly the user, if it is enabled. It can be done in
several ways:
- by pressing of the ENTER key on data logger
- by means of data logger menu with possibility wpuiee PIN of user
- remotely from the computer
In case alarm which activated the indication iscelled and appears again, indication is activated
again. Canceling (deactivation) of indication sitankously refers to internal audible indication
and to ALAM OUT output.
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- if there is a need to indicate acoustically sonaena$ directly in data logger, tidkternal acoustic

alarm signalisatiorand specify for each alarm, if alarm is indicatad way.

- If there is a need to activate ALARM OUT outputktiALARM OUT and specify for each alarm,

if alarm is indicated this way.

- changes of ALARM OUT output state can be recordetlibis enabled consequently to identify the

user canceling the alarm by meang\dfinistration of users and passwords.

- if there is a need to record changes of all alaates, tick selectioRecording of ALARM OUT

state changesandRecording of all alarms changes

- if there is a need to indicate acoustically théestd memory occupation, tick this selection

* SMS phone number list if you use sending of SMS messages after alagation, then enter here

telephone numbers for sending messagater numbers in international format with countiyde,
e.g. 0049... or +49....

» Critical states actions- it is enabled to assign actions similar to alatmsome error states,

evaluated by data logger (error of measuremenboreof input channels, error in configuration of
data logger, reaching of specified occupation a&aaemory and self test error). Do not use zero
duration time of critical state for evaluation bktaction. Use at least 10s delay. If this stadtsla
this time without interruption, selected actiond e performed.

5.4. BookmarkCh.. Identity & Calculations

This and the following bookmark refer to data logggut channels to be switched over in left lower
window corner.
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Set your own identification of measured points aptional conversion of measured values at this
bookmark:

» in upper part of bookmark hame and range of ireddhput module is specified for information.

» Channel name - enter name of measured points in length of marh 16 characters.

* Physical unit(except binary inputs} you can select from the list or write your ownléngth of
maximum 6 characters

» Description of state open/closguh binary inputs)- user selectable strings in length 16 of
characters to describe state ,closed"/ ,open” {irp,SG) resp. ,without voltage“/ ,with voltage*
(input S1)

* Number of decimal placegexcept binary inputs} you can set maximum 5 digits behind decimal
point.

» Recalculation (except binary inputs)measured value from input module can be recomphte
means of two-point linear transformation to othalue. Default state is set to conversion 1:1 and
full scale points of module input range module alue 0-0, 1-1 are used. Value can be arbitrary
with the exception of state, both input valuestheesame.

Example: data logger with current input 4 - 20 risAconnected to temperature transducer with
current output, which generates at temperature €0%utput current 4 mA and at
temperature 80°C current 20 mA. Enter followingues to the table:

Measured value  4.000 [ mA] will be shown a80.0 [°C].
Measured value 20.000 [ mA] will be shown as80.0 [°C].

» Processegexcept binary inputs} allow which processes are enabled to useABpkcation notes

» Show increments(only CTU, CTK inputs)} LCD displays always absolute, resp. converted
absolute counter value. It is enabled to displasetord table only increments between consequent
measurements in accordance with adjusted loggiegvial.
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* Bouncing filter (only CTU, CTK inputs)}- designed to avoid possible transient effectsnduri
change of logical level of the input signal. Filfgsrameters are specified in description of input
modules.

» Address of connected deviddaximum waiting etc. — setting of RP/RS input module, for more
information see Appendix 3.

5.5. BookmarkCh.. Measuring & recording
» tick Input channel is measuring and fires alarm$o enable this channel for measuring,
» if there is a need record measured value, selecfrom three available record mode.
These modes can be combinBahary inputs S, S1, SG enable only the third mede
record of state changes on input.

A) Continuous record if there is a need to record measured valuegartstrument memory
without respecting any other conditions, use thlection and select suitable logging interval.
Logging function can be limited in time both gldggi.e. Date and time from ...to) and daily (daily
from...to).
If no from offered logging intervals suit you, useord in alternative daily times, defined before
on bookmark Profile.

Example of table with continuous record:

Date and time Channel 1: T[°C]
1.1.2004 08:00:00 23,8
1.1.2004 08:30:00 24,5
1.1.2004 09:00:00 26,8
1.1.2004 09:30:00 33,2
1.1.2004 10:00:00 37,5
1.1.2004 10:30:00 42,3
1.1.2004 11:00:00 45,1
1.1.2004 11:30:00 45,2
1.1.2004 12:00:00 44,1
1.1.2004 12:30:00 40,1
1.1.2004 13:00:00 35,2
1.1.2004 13:30:00 30,1

B) Conditional record- if there isneed to record measured value to the instrumentameanly in
case, if defined conditions are valid, then use #alection. Select suitable logging interval and
assign conditions for the record. Logging functaan be limited in time both globally (i.e. Date
and time from ...to) and daily (daily from...to).

If no from offered logging intervals suit you, useord in alternative daily times, defined before
on bookmark Profile.

Example of measured values list (condition for rdcetemperature is higher than 40°C):

Date and time Channel 10: T[°C]
1.1.2004 10:55:00 40,1
1.1.2004 11:00:00 41,3
1.1.2004 11:05:00 40,2
1.1.2004 11:30:00 40,3
1.1.2004 11:35:00 42,5
1.1.2004 11:40:00 40,1
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By means of continuous and conditional record sitnacan be solved, when device operation is
monitored. In case of its trouble-free operatiozord with long logging interval is sufficient, bint
case of failure there is a need to have detailedrdewith failure

Example of list of measured values (continuousreadgth interval 30 minutes and conditional
record with interval 5 minutes at temperature higtiean 40°C):

Date and time Channel 1: T[°C]

1.1.2004 08:00:00 23,8 continuous

1.1.2004 08:30:00 24,5 continuous

1.1.2004 09:00:00 26,8 continuous

1.1.2004 09:30:00 33,2 continuous

1.1.2004 10:00:00 37,5 continuous

1.1.2004 10:30:00 39,3 continuous

1.1.2004 10:55:00 40,1 conditional

1.1.2004 11:00:00 41,3 continuous +conditional
1.1.2004 11:05:00 40,2 conditional

1.1.2004 11:30:00 40,3 continuous +conditional
1.1.2004 11:35:00 42,5 conditional

1.1.2004 11:40:00 40,1 conditional

1.1.2004 12:00:00 34,1 continuous

1.1.2004 12:30:00 30,1 continuous

1.1.2004 13:00:00 25,2 continuous

1.1.2004 13:30:00 20,1 continuous

Conditional record can be linked to a sim@lenditionor on logicalCombination of conditions
(maximum four conditions from different channelskiid by operators AND and OR).

Example of conditional record in case of logicairdmnation of conditions:

conditior 3 at channel

conditior 2 at channe 5

conditicn 4 at channe 1

conditior 1 at channe 2

y

record will run, if equation is valid: Conditioned
(condition 3 at channel 2 AND condition 2 at chalri) record

OR »| at channel 10
(condition 4 at channel 1 AND condition 1 at chdr)e runs

C) Sampled record- if there is a need to know time and measuréaevahen certain event appeared
defined byConditionor Combination of conditionsuse this selectionWork with conditions is
similar as in previous case. Always time and vadugored when defined state of conditions started
or was terminated.

Example table with sampled record:
Date and time Channel 1: T[°C]
1.1.2004 08:01:11 23,8
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1.1.2004 08:40:23 24,5
1.1.2004 09:05:07 26,8
1.1.2004 09:12:44 33,2
1.1.2004 10:08:09 37,5
1.1.2004 10:32:48 42,3

Record of binary channelsehaves analogically as sampled record, when eaahge on binary
inputs is stored. Value is replaced by text desiompwhich corresponds with user configuration.

5.6. Bookmark Ch..Conditions
Condition defines certain state of measured value (exceedofg adjusted limit
upwards/downwards, defined state of binary input)specified input channel. It can have two
states: valid-invalid. Up to four independent caiotis at one channel can be defined. Creation of
alarm states depends on state of conditions an@lednand conditional record can be controlled

by them:
measured |
value, conditioned data
channel state | | | conditior 1 valid/invalic record
or time value
Lp| conditior 2 valid/invalic sampled data
iy - record
»] conditior 3 valid/invalic
—» conditior 4 valid/invalic ALARM 1
ALARM 2

Data logger enables to set condition depending easnred value, on time and condition, which validit
remotely controlled from the computer. Each fromrfoonditions it is possible to switch on for eatlan.
Binary inputs has lower number of possibilitieséd conditions, setting is analogical.

A) If there is a need to activate some actions depermeMeasured valueselectStart of validity: Input
value
Example:

v Condition 1

Start of walidity: IInput value j |> j ITT"'U.U C for the duration of |3U 3
End of walidity: [ wvalue returns back with hysteresiz |210 T Itogether with 'I [™ expires IU g

In the caze of input emor [measured walue is not available): Iconditinn 1emains invalid j

Select, if condition will be valid, if measurébhput) value is higher or lower than adjusted lifii70) and
how long must this state last without interruptidihan condition becomes val{80s, maximum 65535s).
Define further circumstances for termination of didion validity. If no validity termination is defed,
condition remains permanently valid (till change dafta logger configuration). You can select vajidit
termination after value return back with hystereg$ OR (optionally AND) if defined time expired
(maximum 65535 s).

You can also define, how the state of the condivorks if measurement error appears:
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candition remains insalid vI

condition becomes active after delay zet above
condition becomes active immediately

If other devices are controlled based on validitghe condition (relay outputs, sending
A of SMS message, audible indication etc.), always msnzero hysteresis and nonzero
time delay br creation of condition validity to avoid falseaahs at transient effects of

input value.
A
measured
value
30s
170
s0s | 1\ 20 ¢
condition invalid condition valid R
t[s]

Description of function:

Area 1... measured value exceeded limit, but waswer this limit for required duration, conditiamvalid.

Area 2 ... measured value exceeded limit and wastbis limit for required duration. After finishin
adjusted condition became valid.

Area 3 ... measured value is still over limit, civiodh is valid

Area 4 ... measured value already dropped below loat nonzero hysteresis is adjusted, for fimghof
condition validity measured value must drop of athd hysteresis value

Area 5 ... measured value dropped below limit desed of hysteresis, condition is invalid

Switching of data logger power in different conalitistates:

1. if power of data logger is switched OFF in areaafter switching ON measured value si still over
limit and required delay is not over, data loggemtmues in testing on, as no power failure would
appear.

2. if power of data logger is switched OFF in areaafter switching ON measured value is still over
limit and required delay is over already, condititomes valid immediately

3. if power of data logger is switched OFF in arean@ after switching ON measured value is not
over limit, cycle of time testing is interruptednidarly as in area 1).

4. if power of data logger is switched OFF in area &,o0after switching ON measured value is over
limit decreased of hysteresis, condition staysdvdut if measured value does not match this,
condition is invalid immediately.

Other examples of configuration of conditions dejgehon measured value:

e Setting of condition validity at measured valuepd
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[v Condition 1
Start of walidiby: IInput value j |< j |1 70.0 T far the duration of |3D 3
End of walidity: ¥ walue returng back with hpsteresiz |1 A T Itogether with 'I [~ expires ID s

In the caze of input ermor [meazured value iz not awvailable]: Icondition remair irvealid j
A
measured
value
30s 30s

170

1.0

AL
NJ
© T ©

condition invalid condition valid

» Condition with fixed specified time validity

v Conditian 1

Start of walidity: IInput value j |> j I'l-_"'U.U T far the duration of |3D s
End of walidity: [~ ivalue retums back with hysteresis |1 a ' Itogether with 'I v expires |3EDD g

I the caze of input ermor [meazured value iz not available); Icondition remainz invalid 'I
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A

measured
value

30s . 3600s

170 /

~ 3 !
30s - : Lo
condition invalid condition valid R

{ [s]

To renew validity of condition measured value fimstst drop below specified limit and then to
exceed the limit

» Combination of condition validity termination witlysteresis OR after specified delay

[+ Condition 1
Start of salidity: IInput value j |> j |1 70.0 T far the duration of |3D S
End of walidity: v ivalue retumns back with hpsteresis |'| A T Inr "I v expies |3BUU 3

Inthe caze of input enar [meazured value iz not available): Icondition remairs irvalid 'I
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A
measured
value

30s |, 3600s

170 //

N
30s

condition invalid

A 4

———————————————-—‘V—
-f'-

v

t[s]

A
measured

value 36005

A 4

A

30s !

170 |/ \L
N

O ® ©

condition invalid condition valid

t[s]'

To renew validity of condition measured value firatst drop below specified limit and then to
exceed the limit

Combination of condition validity termination wittysteresis AND after specified
delay

v Condition 1
Stark af walidib: IInput value j |> j IWD.D T far the duration of |3D 3
End of walidity: v wvalue returns back with hysteresis IﬂD T Itogether with 'I [V expires |3EDU g

I the cagze of input ermor [meazured value 1z not available): Iconditinn remainz inyvalid vI
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A

measured

value 36005

A

30s

\

170

N
ol ©

condition invalid condition valid

)

tis]

B) if there is a need to control validity of conditionly by date, time and day in the week, use
selectionValid in time interval

Example:
[+ Condition 1
Stark af walidity: IVaIid i time irterval j Tl U] | [ ecE e
v sealid daily in time interyval fram IDD:DD:DD = |22'DS'2DD? j ||g ?S;sia; Eégg?jf;ay
’_f::m [og:00:00 =t [1400:00 j_‘ R I N EERCEE g ?‘;if:::ﬁay I~ Sundey

C) if there is a need to control validity of conditiditectly from computer, use selecti&et
remotely from PCIn this case authorized access by user PIN code mgisrenabled (if using
Administration of users and passwords).

Example:
[ Condition 1

Start of validity: ISel remaotely fram PC j

5.7. Bookmark Ch..Alarms and indication

Two alarm states for each channel are enabledftnedeé&everal actions are enabled to assign to each
alarm. Alarms are defined based on validityCaihditionsor based on logic&ombinations of conditions
(maximum four conditions from different channels).

Wiring diagram of possibility of alarm states cieatand associated actions:
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measured
value

condition num. 1 ALARM 1 yellow LED shines (always)
| (2,3,4) "| activated

is valid internal audio indication
activate ALARM OUT sig.
SMS & e-mail sending
selected relay activation

condition num. 2 | | ALARM 2 red LED shines (always)

(1,3,4) "| activated

is valid

internal audio indication
activate ALARM OUT sig.

SMS & e-mail sending

selected relay activation

Example of alarm creation at used logical combioatbf conditions:

condition numr 3 on

condition num.2 ol

condition nunr 4 on

condition numr 1 on

y

channel 5)
OR

channel 2

(condition 4 on channel 1 AND condition 1 on

alarm is activated, if equation is valid: ALARM2
(condition 3 on channel 2 AND condition 2 on| | on channel 10

"| activated

Alarm is active, if input conditions are valid. Byeans of combination of conditions you can solge al
complex situations including remote control. Soragoas last during all alarm time (audible indicati
ALARM OUT output activity, visual indication, relaglosing), other actions last only at the moment of

alarm creation (SMS message, e-mails).
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6. CONTROL and INDICATION COMPONENTS of DATA LOGGER

6.1. Indication of power and state of output ALARM OUT

Indication is performed visually by LED diodes |tea at case side next to power terminaise(

Drawing). Green LED indicates the presence of power volteageLED activity of output ALARM OUT.

6.2. Display and keyboard(only for models equipped with this accessory)
Left from display are three indication LED diodes:

» Power - indication of presence of power voltage
* Alarm - indication of activity of output ALARM OUTIts function is identical to LED

from case side

» Error — lights, if configuration violence of datagger appears or error in self test

appears

Display is dual line, display can be controlledrbgans of four button keyboard located next below it
(buttons MENUA ¥ ENTER). After connection of data logger to poweif sest of several internal

voltages is performed first. If everything corretdfa logger starts to display values.

Unit name: MS5
Laboratory

o E] E] o

Temperature 1
-12.6  [°C]

- E] E] -

40

Display after connection power to data logger.

Datalogger modednd_namés displayed for several seconds.
Then data logger evaluates self test of interntkihges. If
everything correct, data logger starts to displalyes. If self test
is not correct, data logger reports Self Test BEwith specified
voltage, which is not correct (power voltage, intdrbattery and
source of negative voltage). The failure is neagssefix. If
specified error message is confirmed by pressingERIkey,
data logger goes on to basic display.

Basic display on the LCD

In basic display upper line displays user specifiache of
measuring point, adjusted from user program. Ldimer
displays measured value with physical unit respedtate of
input channel. All active channels can be checkekidys A,V .
Error message can occur instead of measured vBinary
inputs display at the whole LCD bottom line uséfir
description of state closed/open. In case valnetsvailable or
is not correct error message is displayed — seergip 7.
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Deactivation of audible alarm and output ALARM OUT by
pressing ENTER key
If is these function is enabled, then in basic ldigf measured

Temperature 1 values short pressing of this key deactivates deiddication
and ALARM OUT output. In case another alarm appesaiis
requirement for audible indication, alarm is adiih Similarly,
E] E] if data logger deactivates alarm, which activatedilae
indication and consequently this alarm appearsagads

ﬁ activated.

Display of adjusted process
If using Processesshortly press ENTER key in basic display
mode on required channel to display actual proicegeogress.

Process:
Smoked Ham

Selection of new process
If using Processespress and hold for about 5s ENTER key in
basic display to enter selection of preset progeskseh, W

Select process: keys to go through process names enabled for si@rinel. If
Smoked Ham no process is needed use selection No process. PNEER key
to activate selected process.

E] E] Press MENU key to leave the display without storiegy
process.
ccas sﬁ

Items and function available in Menu data logger

Press MENU key in basic display to enter the daggér Menu.
Use A V¥ keys to go through all menu items. Press MENU key
to leave menu to the basic display.

Menu item
>>>

- E] E]

] t ot

step another menu enter to
back item submen
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Menu item Information

Item Information contains another Sub-Menu. PraS$ER key
T TETiEn to enter sub-menu and LAe,V keys to move between items.
Leave Sub-Menu by pressing MENU key.

In submenunformation it is possible to display one fixed

message after another Data Logger Model, Data Lrdggme,
E] E] Serial number, Record mode (cyclic/non-cyclic), Meyn
ﬁ occupation, Date and time in data logger, Language

Menu item Communication
Submenu Communication — enables to display and gehan
Setting of communication interface, Communicatipeexi and

Communication Data logger address in the RS485 network. Displaieds in
>>> menu depends on actually adjusted communicati@enfage and
optionally on implemented HW.
Change of configuration can be selectable prot&tte PIN
E] E] code, entered by the user. Way of entering PIN e®@dpecified
ﬁ in Application notes

Change of data logger communication interface

Press ENTER key to enter selection of communication
interface. Usiu,'¥ keys to select required communication
interface and press ENTER key to confirm the select
Adjusted communication interface must corresportt wi
physical connection and with SW configuration. duy

Com. port:
RS232, USB
choose selection Ethernet, corresponding itemsata D E] E]
Logger Configuration become active.

i)

Change of data logger communication speed

Press ENTER key to enter selection of communicatjaed.
Use AV keys to select required communication speed and
press ENTER key to confirm the selection. Thiscee is
not available for some communication interface.

Com. speed
115200 Bd
ATTENTION - standard computer COM port does not

support communication speed 230 400 Bd. This higiesed E] E] .
you can use at USB connection. .

ih)
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Change of data logger RS485 address
Press ENTER key to enter address selection. By sneén
A 'V keys select new address and press ENTER key

X : : ; . . . Logger address
confirm selection. This selection is available ofdy active innet: 02

RS485 interface.

- E] E] -

Menu item Acoustic signalisation & ALARM OUT
Submenu for switch OFF the audio indication. Ttesn appears
only, if user allowed in Common parameters Alarm

Confirmation via menu. After entering actual states of audio
&ALARM OUT >>> indication and ALARM OUT output are displayed.nfactive
state, it is possible to deactivate by pressing ER'key. In case
password requirement function is activated in S\g, necessary
E] E] to enter password firstVay of entering PIN code is specified in
ﬁ Application notes

Menu item Configuration

Submenu enables to set data logger to anotherfprede

. . configuration —Profile. This item of menu is displayexhly, if
Configuration user enabled in Common parameters administration of
Profiles and allowed to change configuration from keyboard

of data logger.Change of configuration can be secured by PIN

E] E] &?ees.hWayofentering PIN code is specifiedjplication

Change of configuration profile

Press ENTER key to enter selection of configurapoofiles.
By means o, V¥ keys select new profile and confirm b
pressing ENTER key. This action also causes refetllo
conditions, which were created or were preparingetareated.

Select config.:
Profile 1

- E] E] -
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Menu item Service
Submenu enabling to display value of some Senacarpeters
of data logger.

Service

>>>

o E] E] o

Service — display of self test of internal voltages
Self test of data logger internal voltage. Firdtueandicates

approximate power voltage (9 to 30 V, see technical Selftest:

parameters). Second value is voltage of negativeced-2V to 24V -3.7V 3.0V

-6V) and third value is voltage of internal backhadtery (2,6V

. (4] (%)

Service — display of firmware version and uP speed

Firmware ver.:
521 6MHz

BinjolE

>

Service - display of cold junction temperature of
thermocouple

Cold junction:
25.5 [°C]

E] E] -
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Service — display of state of processing SMS
Actual state of communication with GSM modem isptiiged

on the LCD. Press ENTER key to enter directly tispldy of SMSStatus:00:56
receiving and sending SMS buffer. SMS: Waiting...

- E] E] -

Service — display of A/D converter values for meased

channels

Value read from A/D converter of analog inputsaatge O to

65535. Limit value 0 indicates converter lower liation Temperature 1
(corresponds to Errorl) and value 65535 (corresptmérror ADC: 37782

2) indicates converter upper limitation. With caminputs

binary state of counter is displayed. With binapuits state of
input (ON/OFF) is displayed and with RS input syishe--* E] E]

are displayed. ﬁ

L APPLICATION NOTES

7.1. Processes and how to work with
Process is the name of action recorded by datatdggime. User of data logger can enter from its
keyboard to each input channel different previoyslgset names of processes and such way to
distinguish in record, which action was performeédheat time. Example can be smoke-box for
meat. During one working shift different producte @rocessed consequently (names are known
before and stored in data logger).
Way of work with processes:

In configuration of data logger write Rrocess label lisall processes (e.g. kind of products)
meant for the data logger. Maximum processes isridb each process name can contain
maximum 16 characters

select for each channel, which processes will leel ¢all-some-no). This selection simplifies
choosing process (kind of product), when only refgvprocesses will be offered for the
channel.

at the beginning of the process (e.g. after insgrtine kind of product to the meat smoke-
box) user finds the desired input channel and pees®id holds ENTER key on the data
logger keyboard. The name of the first processsplayed. By means of arrow keys preset
name corresponding with the product can be sele&gdressing ENTER key again this
process in data logger will be activated.

when the operation is finished and user requiresh&n process (e.g. another kind of product
is inserted to the meat smoke-box), it is activatedimilar way. Optionally no process is
assigned.

after recorded data download to the PC each tirigoseof the record will be described with
name of process, which was active in specified time

by short pressing of ENTER key on data logger ipdssible to display actually active
process
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7.2.

7.3.

>

Using of Processes is not possible with binary nkEn(S, SG, S1).

Configuration Profiles and how to work with

Configuration Profiles are designed for applicagionhere it is required data logger is portable and
quick change of configuration is enabled withoutemsity to erase actual record and without
necessity to use computer. User stores requiredigtoation Profiles to data logger in advance.
Maximum number of Configuration profiles is 20, mium number is 6. Each Configuration
profile has its name defined by the user (12 chliarac

Profile managementenables user to work with several predefined igarditions of data logger
and change them.

Enable profile change from datalogger keyboadhta loggers with display enables to swap each
Configuration Profiles from data logger keyboardheut necessity of connection to the computer.
If administration of profiles is active, then aftezading of data logger configuration always
window with list of existing profiles appears fistabling to create new, edit or remove actual
profile. Before storing of edited profile or remogi profile erasing of all measured data is
necessary. So optional data download to the PGedul before erasing.

SMS message and how to work with

If data logger is connected to modem with suppM&Sunction, it is possible enable the following

action:

response on incoming SMS queries, when followingsfmlities exist:

a) Info — if SMS is sent to modem with this text (both it@fiower-case letters are allowed), SMS

response is received containing basic informatiomata logger (type, nhame, memory occupation,
channel names, measured values and alarm stakes)SWMS can consist of up to four partial SMS
messages depending on configuration of data logyee. long SMS can be displayed on mobile
telephones with support of long SMS.

b) Alarm - if SMS is sent to modem with this text (both cafibaver-case letters are allowed), SMS

c)

response is received containing basic informatiowalata logger (type, name) and channel numbers
in active alarm states.

Chl - if SMS is sent to modem with this text (both calitaver-case letters are allowed), SMS
response is received containing basic informatiordata logger (type, name), channel 1 name,
actual measured value and alarm state at chanfek ither channels enter corresponding number
(e.g. Ch11 for channel 11).

sending of SMS with alarm report - in case alarrora of input channels appears, data logger can
activate modem and send SMS message. Up to foephmhe numbers are enabled to enter to
common parameters for each profile. It is posdiblselect for each alarm at each channel to which
telephone number SMS message will be sent. If atdate of measured value appears, data logger
sends SMS in above formatarm. If critical state in data logger appears, one SkISeint with
specification of data logger type, name and nanfesritical states (error of configuration,
measurement, selftest or memory occupation limit).

ATTENTION - always set corresponding time delayifmim of 1 minute is recommended) and
non-zero hysteresis for sending SMS. It will préyassible frequent sending of SMS in states
close to alarms.

More detailed information on support of SMS message inAppendix 8

7.4. Possibilities of setting Logging interval

Logging interval is for each record mode (continsiazonditional) and for each channel individually

selectable. These intervals are available: 15240s, 15s, 30s, 1min, 2min, 5min, 10min, 15@0min,
1h, 2h, 3h, 4h, 6h, 8h, 12h, 24h. Storing is pentat always in whole number multiples of above idés.
E.g.if data logger is switched on at 5:05 and the im&is set to 1 hour, first data are stored at &; dext
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at 7:00 etc Additionally to above logging intervals recordeisabled also in alternative daily time.
Maximum of four alternative logging times can bédirked for entire data logger. For each channel is
possible to select from them.

Note:Data logger measure one channel after another. Mesament of one channel takes approximately 80
ms. It means if all 16 channels are active, thaltateasurement time is about 1.3s. This is imporkh
shortest logging intervals.

7.5. Identification of person, who deactivated alarm

- switch on administration of users and passwordsuging encryption of communication)

- define PIN code for each user in passers and passworénd switch onAlarm
confirmation with PIN

- switch onConfirmation of alarm signalisation protected bgeuPIN

- check ifConfirmation of alarm signalisation by meisuswitched ONandby enter keys
switched OFF.

7.6. Way of entering PIN code from data logger keyboard
Data logger can work with two kinds of PIN codes:
* PIN codes related to particular user names andtoseghcel alarm and for remote setting of
conditions - maximum 16 PINs
* PIN code designed only for protection of data laggmfiguration against undesirable changes
from data logger keyboard. This code is only oneafbsecured selections and has no relationship
with Administration of users and passwords.
Way of entering PIN code:
- on data logger LCD is displayed requirement EntBrd&hd four asterisks
- by means of arrow keys enter first (highest digit)l press Enter
- after entering the last digit and pressing buttateEvalidity of PIN code is checked. If
valid editing of selected item is allowed
- if you make an error in entering code, press sétiana button Enter to get back to the
beginning of entering PIN code and repeat the whot®n

7.7. Sharing of Display mode on several computers togetlvith automatic storing of data on
network

* Optional SW version is required

* On the computer connected to data logger set imtipa system After Start user program
of MS monitoring system.

* Run program and in menu File — Options on bookrkailkler and data files enter path to
server where data will be stored.

* At bookmark Display tick Run at program start aicét below Remote www access. Note
specified computer name or IP address.

* At bookmark Automatic download select day and hafutata download, optionally other
selections and confirm window.

* Check in menu Configuration- Communication settjngfor the data logger automatic
data download is allowed — "A" must be ticked nexdlata logger name (if not, tick via
Modify button).

» Restart the computer. A while after user MS progvemald run with Display mode.

* Go over another computer and in internet browsénecAddress filed enter computer
name you have noted before. You would see www paglsactual measured values.
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7.8. How to ensure alarm report, in case of power faitur
Data logger can be set in the way relay of ALARM Duutput will be closed in the state

without alarm and will only open in the alarm staBich inverse configuration can be set in
service menu of the SW. Then it is sufficient talap with batteries only suitable alarm dialer
(e.g. telephone dialer) and state without powerd@ta logger will correspond with alarm state,
which causes alarm report to the user.

7.9. Back-up of data logger configuration and its resiog

If there is a need to back up data logger configumato the computer and have the
possibility to upload the configuration to the saareanother data logger, read record from data
logger. Stored file on disk contains among othéss aomplete configuration of data logger. If
you use selection in mer@onfiguration — Reading configuration from filgou can display this
configuration and store to the connected data logfeonnected data logger has different serial
number from numbers stored in file, this number soche other items related to particular board
will not be overwritten. The rest of configuratianstored to the data logger.

7.10. Other possibilities in data logger configuration
Some settings are not accessible to usual userarartesigned for qualified user. The work is dbscrin

specialService manuallt concerns especially the possibility to chaagd add input modules, to configure
some HW peripherals, options of configuration fMSstransfer including diagnostic tools.

7.11. What to do if data logger does not work

» Does the LED diode light on power source? — iftheh there is no mains voltage or the source is
faulty or the fuse is broken (then the cause cam lata logger). Check connection of
power to data logger. If the fuse breaks after amyslug in mains disconnect all
terminals and connectors except power from datgdognd try again. If it works
connect cables one after another and try to fieddiure.

» Does the LED diode light on power source? - ifmreptiace fuse in data logger. Use the same type!

» If the LCD display is off and data logger does catmunicate probably qualified repair will be
necessary.

7.12. Self test error
If self test is not OK, data logger after switchi@iN reports self test error with specification of

incorrect voltage (power voltage, internal battang negative source voltage). If error in Ucc,ttry
measure the power voltage on data logger. It i®essay to fix the failure. If sending of SMS
message in selfest error is set, use suitable delgy30 s.

7.13. Problems with correct measurement
» Data logger measures incorrectly at some inputs:
Disconnect all inputs and let connected always amg and watch values on data logger. If
correct then problem can be in cabling or in inplavice (incorrect connection, undesirable
loops).
Typical values on display when current loop is opeto 20) mA with inputs A0 and Al for
several selected input ranges:

Assignment of input value for currenj sheasured value by data logger
to 20 mA in user calibration if current loop is open

-30 to 60 -52,5 or Errorl

-30 to 80 -57,5 or Errorl

-50 to 30 -70,0 or Errorl

0 to 150 -37,5 or Errorl

0 to 100 -25,0 or Errorl
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Message Error2 with current loops indicates excgpdf current 20 mA

Data logger works, as some input channel doesxistt although it is installed:

Check if input channel is switched ON or option#lipput module is installed.

Data logger time from time and totally irrequlanigicates totally incorrect value:

Failure shows nonsensical value in record, on tispldy and short alarm activation. Most
probably it is caused by electromagnetic interfemrEffect is typical if correct rules for
installation are not followed. It is necessary teeck cabling, to change cable routing, to try
to reduce interference etc. Most often this effpgtears with current loops powered from A0
module, which are connected to transducers of tasi® sensor to current, if resistance
sensor shielding is not connected properly or shig is perforated to ground of other
devices. Adjust suitable alarm deligy; (see setting conditions) in risky installationssd
faulty probe or transducer can cause such troubles.

Audio alarm indication of data logger does not work

Check if Audio alarm indication is switched ONs@\theck if alarm delatyy (see setting
conditions) is adjusted and wait for this time. Ché alarm in audio indication is not deactivatby
pressing ENTER key (try to active other alarm,dtivate the audio indication). Also check the cantios
of external audio indication unit.

7.14. Problems in communication with computer

For trouble free communication with computer usky ome from communication interfaces
of data logger (RS232, USB, RS485 or Ethernet)thadest let not connected!

Data logger does not communicate (via RS232 wiliveled cable):

Try to find if problem is in data logger or in coatpr. Always use delivered cable RS232

(simplified communication). Most frequent problesas be: too high communication speed
(19200 Bd would work always), device conflict, €E@M1 port interruption is used by
internal modem, which is at COMS3 port (same isds&dr relation COM2-COM4), or network
card is set to same interruption, as desired COM fur other device). Also some resident
programs can cause problems.

Data logger communicates via RS232, but does notremicate via RS485:

First check cabling, correct connection of link iy, correction of connection of converter
RS232/RS485 including jumper and connection gfavger. If several data loggers are
connected, let only one in the network (discono#etrs by unplugging connector) and try
communication. If correct, the cause can be addecesdlict, improper speed of
communication or short circuit of the link. If uginonverter RS232/RS485 - type E06D or
AUT485, always set communication device to sele&iwith automatic direction switching
Communication could not work with each type of eoter RS232/RS485. If user uses other
type than recommended, problem can be in its dynparameters. Also try other
communication port and recommended type of converte

Data logger does not communicate via Ethernet

Set communication interface RS232 from the datgdoglisplay, disconnect Ethernet cable
from data logger and connect data logger to thepoben via RS232 cable. If communication
works properly, proceed in accordance with Appedik does not work probably service
check will be necessary.
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8.RECOMMENDATION FOR OPERATION AND MAINTENANCE

8.1.1 Operation of data logger in various applications
Before application it is necessary to considermtbdogger is suitable for required purpose, adjust
optimal configuration and create instructions fergeriodical metrological and functional verificats.
Unsuitable and hazard applicatiodsta logger is not design for applications, wHeilere of
operation could cause endanger of health or funaifather device supporting life functions. In
applications, where failure of data logger couldsmaloss on property, it is recommended to amend
system of independent indication device to morthcs state and avoid damages. It concerns especiall
control and indication outputs of data loggerscritical applications it is suitable to power daigger
from backed-up sources (UPS) dimensioned to redjaiperation without mains power. Furthermore
critical can be data logger connection to powefitét is not suitable to power both data logger and
critical device — e.g. freezing box — to one fukise is disconnected, then neither data logger n
monitored device is working.
Location of temperature transducdoxate them to places with sufficient airflow antlere most
critical point is supposed (in accordance with aggpion requirements). Transducer must be located
sufficiently inside of measured room or be connette to avoid thermal influence of leading wires t
measured temperatuie. monitoring of temperature in air-conditioned rapdo not locate transducer
to direct flow of air conditioning unit. E.g. atrige chamber refrigerators can be temperature peofil
very inhomogeneous, deviations can reach up taCl10 °
Location of humidity transduceri# measuring of humidity in refrigeration boxeghaut additional
humidity stabilization, strong changes of humidign occur in switching on/off the refrigeration (ap
tens of % RH) even though mean RH value is stable.
Optimum data logger operatioih:depends on particular application. Importarthis setting of logging
and alarm parameters. It is necessary to takeairtount the memory capacity of data logger and
frequency of data transfer to the computer. Sébggling mode depending on preferable way of data
management. If newest data are preferred selelit cyode, if oldest data are preferred, select
noncyclic mode. Further more consider if data béllerased from data logger after data transféreto t
computer. In case data will be erased, then atemg-record is not stored in one file and it is not
possible to identify eventual failures. In case magms not erased, then data transfer duration to
computer can be a problem. If there are problents dédta logger, it is recommended not to erase data
Alarm delay and hysteresis settings are very ingmbrt

8.1.2 Recommendation for metrological verification
Metrological verification is performed in accordansith application requirements specified by the
user. One year the manufacturer recommends peaiodicification.
Notice: accuracy of data logger input means accuracynpfit itself without probes.
In verification of thermocouple inpuisis necessary to take into account that coldandpensation is
perform inside of data logger, where temperaturaastly slightly higher than ambient temperature on
the outer connector. Best way is verification tbgetwith connected thermocouple.

8.1.3 Recommendation for periodical verification
Manufacturer recommends periodical verificationha system yearly. Interval and range of verifmati
depends on the application. In stationary insfaltet following verification is recommended:
Metrological verification
Regular overhaul in intervals accordingly to cop@wing standards
Evaluation of all problems from the last verificati
Visual inspection of data logger
Functional verification of data logger (functionsed in application):
A) verification of data transfer to computer
B) verification of alarms — change input value to\att alarm and check on display and also
in external audio indication (if used)
C) evaluate in data logger if relay contacts live
D) evaluate internal battery — third value in self tegst be at least 2.6 V

arLNOPE

50 ie-ms2-MS5-02



6. Verification of cabling — check the connection diyabf cables, check visually entire cable length

for damage and the route of cables for interfereespecially whether some parallel power wires
are not near.

7. Visual inspection of transducers for possible iigigmnce or water penetration.
Make a verification protocol.

8.1.4 Recommendation for service
Service of data logger is made at manufactureutirosized partner. There is no service

allowed without authorization from manufacturer.duthorized encroachment leads to
loss of all warrantyThe most common damage due unauthorized manipulatth

input modules is damage of the motherboard, whedutae are connected in improper
way.

8.1.5 Placing out of operation after end of device life

Disconnect the power cord and return data loggéresupplier or specialized company. Notitata
logger contains back-up Lithium battery on mothewioand on each counter input module (CTU, CTK)

ie-ms2-MS5-02 51



Q. TECHNICAL DESCRIPTION AND PARAMETERS OF DATA LOGGER
9.1 Circuit concept of data logger

Data logger is designed as autonomous complexadtaat by its own microprocessor, which fully
works if power voltage is connected. If power vg#iais not present, data logger does not work, but
recorded data and internal time are saved. Exeeiwvith counter inputs CTU and CTK, which intdrna
counter works even in case of switched OFF poweliatd logger.

Each input module is replaceable. Due to the pdsgiof data logger damage in incorrect
manipulation with modules it is not allowed to m@rate with modules to unauthorized
persons.

Input signals are connected by means of 2x24 pah part terminals. Part with connected leads can
be taken out from data logger.

Not allowed manipulation and warning

Power source is a device connected to electric snamd if it is damaged including power
cord there is danger of injury by electric currdhis not allowed to connect it to mains, if
power cord is damaged or if its cover is damage@imoved. It is also not allowed to place it
in humid and dangerous environment (e.g. bathrotm), eat points exposed to direct sun
radiation and other thermal sources, to preventag@nand deformation of the case. Data
logger should not be operated with not protecteaiteals if dangerous voltage is connected.
Galvanic isolation is not designed for protecticoni electric current injury. In those cases it
is necessary to apply additional isolation modyfeg. measuring transformers). With this
data logger operation of input modules with higin@ut voltage than is 50V AC / 75V DC is
not allowed.

9.2 Technical parameters of data logger
9.2.1 Power

Data logger is powered from mains 230V 50 Hz by mseaf external ac/dc adapter or from other
suitable DC source.

Power of data logger

Power voltage: 24V D€

Maximum consumption: 25 W

Recommended power source: SYS1308-2424-W2E or ENZQ@1/25/1000
Protection: tube fuse F2A on mother board

M1t concerns maximum consumption with 16 inputsfyfye with short circuited input terminals.

These input modules contain source for poweringuofent loops of connected transmitters and
are capable to supply to short circuit approximgtdb mA/input. With power 24V this additional
E)ower loss is approximately 10 W. For more detséls Appendix 1.

Detailed information on power voltage for data leggnd current consumption is specified in
Appendix 1.

9.2.2 Output relay module for data logger
Module contains 16 mains relay with switching-ogentacts connected to self-locking Wago
terminal on the module. Each relay has three taaliavailable.

Maximum voltage on the contact: 250V AC
Maximum current through the contact: 8A
Maximum switching power: 2000 W
Mechanical life of relay contact: 3 x Aycles
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Electric life of relay contact: 1 x eycles

Material of contact: AgCdO

Maximum wire cross section in terminal: 1,5 fiim

Dimensions 140 x 211 mm

Mounting MPO019 on DIN rail 35mm or

MPO013 holders

*... Pay attention to all required safety rulesriaunting and during operation!

9.2.3 Output ALARM OUT
This output is designed especially for connectibexternal audio indication or telephone dialer.
Way its activation can be programmed in data loggefiguration. Output is available both in
voltage version and as galvanically isolated relagtact.

Parameters of output ALARM OUT in activation: amamately 4.8 in DC, maximum 50
mA

Parameters of inactivated output: 0V, no load atldw

Connection:
Length of connection cable:

Used relay

terminal Wago

maximum 100 m, onlindbor
environment
250 V AC/ 8A

Maximum connectable voltage on relay and current V3@C/ 1A
Galvanic isolation is not designed for safety fumci(not sufficient isolating distances).
The case of external audio indication is desigmedvall mounting and the connection is by means
of connector CINCH (outer contact — GND, central pIALARM OUT).

9.24 Communication interface
Each data logger is equipped with interface RS23282185 and USB. Ethernet interface is optional.
Communication interfaces are mutually connecteerivatlly and as one functional unit galvanically

isolated from other data logger circuitry.

RS232C: Used signals:
Galvanic isolation:
Connector:

Maximum cable length:
RS485: Input impedance:
Galvanic isolation:
Connection:
Maximum cable length:
USB Compatibility:
Connector:
Vendor ID:
Product ID:
Ethernet Compatibility:
Connector:

RxD, TxD, GND
RTS-CTS selectable from SW
electrical strength 500 V DC
DSub 9 male, signals DTR-DSR are
connected
10 m, only in indoor envinant
approximately 12 ®
electrical strength 500 V DC
dual terminals
1200 m in indoor environment
USB1.1. and USB 2.0
USB type B
0403
6001
10/100 MBIt Ethernet
RJ45

j Galvanic isolation is not designed for safety timt- protection against electrical

current injury!

the way of communication

Setting of communication

serial link, 1 start Bitdata bits, 1 stop bit, without
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communication speed 1200Bd, 9600 Bd, 19200 Bd, B'Eaf) 115200 Bd

Optional serial interface for reception and send@MS message:

RS232/B Used signals: RxD, TxD, GND

RTS-CTS selectable from SW

Galvanic isolation: galvanically not isolated frafata logger
internal circuitry

Connector: DSub 9 male

Maximum cable length: 10 m, only in indoor envineent

Format of transfered data: 1 start bit, 8 data hitstop bit, without
parity

Communication speed 1200 Bd, 9600 Bd, 19200 BdO6 Bil,
115200 Bd

9.2.5 Real time clock circuitry

Contains actual data with seconds, minutes, hoasgs, months and years. Circuitry works even
if data logger is disconnected from power.

Error of time value: maximum 255 ppm + 5 ppm/yeaeaperature 23°C + 10 °C

9.2.6 Internal battery

Serves to back-up recorded data and to power bfineaclock (RTC) in case, data logger is not
connected to power.

Type of battery: Lithium 3V, VARTA CR %2 AA
Estimated life: 10 years from date of productiomafa logger
9.2.7 Electromagnetic compatibility

Device is tested in accordance with EN 61326-1624dicle 6 table 1

radiation: EN 55022 Al, A2: class B
immunity: EN 61000-4-2: class an4/8 kV)
EN 61000-4-3: class and (3V/m)
EN 61000-4-4: class and (0,5/1 kV)
EN 61000-4-6: class and (3 V)

9.2.8 Operating condition

Outer influence accordingly with EN 33-2000-3: mat environment
Operating (0..50) °C

temperature:

AC1 altitude up to 2000 m above sea level
AE1l influence of other elements negligible
AM1 influence of radiation negligible

AN1 influence of sun radiation negligible

BA4 qualification of persons — knowledgeable
BE1 materials without fire danger in the object

Settling time after switching ON: 15 minutes

54 ie-ms2-MS5-02



9.2.9 Storing condition

Storing temperature: -10to +70 °C
Relative humidity: 510 95 %
9.2.10 Mechanical parameters

Dimensions of the case:215 x 165 x 60 mm without connectors and withoutiring

consoles

215 x 225 x 60 mm with DSub connectors with covers
Weight: approximately 800 g
Protection: IP20
Input terminals: removable, maximum cross sectidead: 1.5 mrh
Mounting: desk top — standard version

by means of two mounting consoles — optional ewgs
by means of DIN rail 35 mm holder — optional asceg

9.3 Technical parameters of input modules

Input modules are designed as individual replaeeabits plugged in sockets behind connection
terminals of input channels. Manufacturer doesrecdbmmend to replace modules by unskilled personnel
Each input module is adjusted to fixed maximum rmgag range, where it works correctly in
specified limits of accuracy. Input modules contaémt of protection circuitry, circuitry for signal
unification and memory with stored calibration amehfiguration constants. With galvanic isolatedutsp
optical isolation of the signal by analog operagioamplifier is used. User is not able to modify
configuration of input modules. If needed user Eralculate measured value to desired real valtie wi
physical unit by means of a special menu item Redtations in the PC program.

Galvanic isolated inputs have isolation strengtb@3 V. It is not tested as safety isolation, seé N
allowed manipulations and warning.

9.3.1 Input modules for measurement of dc voltage and cuents

These input modules are available in version witlgalvanic isolation or as galvanic isolated (with
the exception of AO input). Input with galvaniclesion is marked by additional letter G behind its
type name.

Time response to step change of input signal ifigiblg referred to logging interval (1 s).

Input module type AO

Measured value: dc current, se source two-wireection transmitters powered
from current loops

Range: (4.. 20) mA

Accuracy: 0.1 % from range (+ 0.02 mA)

Current in short circuit

of input terminals: limited to approximately 25 mA

Voltage across open

terminals: voltage source - 3V, at power 24V approximately 21V
Input module type Al and A1G

Measured value: dc current

Range: (4.. 20) mA
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Accuracy:
Input resistance:

Overload capacity:

0.1 % from range (x 0.02 mA)
approximately 14
100 % (current + 40 mA maximum)

Input module type BO and BOG

Measured value:
Range:
Accuracy:

Input resistance:

Overload capacity:

dc current

(0.. 20) mA

0.1 % from range (x 0.02 mA)
approximately 14

100 % (current + 40 mA maximum)

Input module type B1 and B1G

Measured value:
Range:
Accuracy:

Input resistance:

Overload capacity:

dc current

0.1)A

0.1 % from range (x 1 mA)
approximately 0.0

+ 5 A maximum

Input module type B2 and B2G

Measured value:
Range:
Accuracy:

Input resistance:

Overload capacity:

dc current

(0..5) A

0.1 % from range (x 5 mA)
approximately 0.0

10% (current + 5.5 A maximum)

Input module type DO and DOG

Measured value:
Range:
Accuracy:

Input resistance:

Overload capacity:

dc voltage

(0..100) mv

0.1 % from range (x 0.1 mV)
>10 MQ

+ 5V maximum

Input module type D1 and D1G

Measured value:
Range:
Accuracy:

Input resistance:

Overload capacity:

dc voltage

0..1)V

0.1 % from range (x 1 mV)
>10 MQ for input D1
>400 KQ for input D1G

+ 5V maximum for input D1
+ 10 V maximum for input D1G

Input module type D2 and D2G

Measured value:
Range:
Accuracy:

Input resistance:

Overload capacity:

dc voltage

(0..10) V

0.1 % from range (x 10 mV)
>1 MQ

+ 30 V maximum

Input module type D4 and D4G

Measured value:
Range:
Accuracy:

Input resistance:

Overload capacity:

dc voltage

(0..75) VvV

0.1 % from range (x 75 mV)
>900 K2

+ 100 V maximum (from safetpext 75 V maximum)

Input module type D5 and D5G

Measured value:
Range:
Accuracy:

Input resistance:

dc voltage

(-10.. +10) V

0.1 % from range (x 20 mV)
>1 MQ (D5), >400 Q (D5G)
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Overload capacity:

+ 30 V maximum

9.3.2 Input modules for measurement of ac voltage and cuent
These input modules are produced always in vergitth galvanic isolation (without additional
marking with letter G). These inputs contain RMS/Bdverter, which is designed for measurement
of signals with sine course. Specified measureraentiracies below are valid for sine signal with

frequency 50 Hz.

General parameters of ac inputs

non-sine signal: symmetric rectangular 1:1 add#i@rror 11%
symmetric triangle additional error — 4%
time responsed step from 0 td/, of range approximately 2 s
step from?, of range to 0 approximately 10 s
Input module type CO
Measured value: ac current
Range: (0.. 20) mA
Accuracy: 1 % from range (£ 0.2 mA)

Input resistance:

Overload capacity:

approximately 1@
100% (current 40 mA maximum),

Input module type C1

Measured value:
Range:
Accuracy:

Input resistance:

Overload capacity:

ac current
(0.1 A
1 % from range (= 10 mA)
approximately 0.0
5 A maximum

Input module type C2

Measured value:
Range:
Accuracy:

Input resistance:

Overload capacity:

ac current
(0..5 A
1 % from range (x 50 mA)
approximately 0.0
5,5 A maximum

Input module type EO

Measured value:
Range:
Accuracy:

Input resistance:

Overload capacity:

ac voltage

(0.. 100) mVv

1 % from range (= 1 mV)
>10 MQ

5 V maximum

Input module type E1

Measured value:
Range:
Accuracy:

Input resistance:

Overload capacity:

ac voltage

0.1V

1 % from range (x 10 mV)
>10 MQ

5 V maximum

Input module type E2

Measured value:
Range:
Accuracy:

Input resistance:

Overload capacity:

ac voltage

(0..10) Vv

1 % from range (= 100 mV)
>1 MQ

50 in maximum

Input module type E4
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Measured value: ac voltage

Range: (0..50) VvV

Accuracy: 1 % from range (£ 0,5 V)

Input resistance: >700 IQ

Overload capacity: 100 V maximum (from safety aspaly 50 V AC)
9.3.3 Input modules for measurement of resistance and resgance transmitters

These input modules are produced in version witgaltanic isolation or galvanically isolated. Input
with galvanic isolation is marked with additionatter G behind its type marking.

Time response to jump change of input signal idigikde refer to fastest sampling interval (1 s).
Modules are produced only for two-wire measureméassible error due lead lengths can be
corrected by means of user conversions.

Input module type F and FG

Measured value: resistance
Range: 0.. user defined range (from 1Q0to 1 MQ)
Accuracy: 0.1 % from range
Measuring current: approximately | = 1.25/range [®]
Maximum voltage on =5V maximum
input:

Input module type J and JG
Measured value: temperature from resistance s@tiskel 1000/ 6180 ppm
Range: (-50 .. 250) °C
Accuracy (without +0.2 °C at range (-50..100) °C,
probe): +0.2 % from value at range (100 .. 250) °C
Measuring current: approximately 0.25 mA (depemdsemperature)
Maximum voltage on =5V maximum
input:

Input module type K and KG
Measured value: temperature from resistance sét&00/ 3850 ppm
Range: (-140 .. 600) °C
Accuracy (without +0.2 °C at range (-140..100) °C,
probe): +0.2 % from value at range (100 .. 600) °C
Measuring current: approximately two mA (depends$emmperature)
Maximum voltage on =5V maximum
input:

Input module type K1 and K1G
Measured value: temperature from resistance sé&0600/ 3850 ppm
Range: (-140 .. 600) °C
Accuracy (without +0.2 °C at range (-140..100) °C,
probe): +0.2 % from value at range (100 .. 600) °C
Measuring current: approximately 0,2 mA (depenadsemperature)
Maximum voltage on =5V maximum
input:

Input module type K3
Measured value: temperature from resistance sé&0600/ 3850 ppm
Range: (-10 .. 50) °C
Accuracy (without +0.06 °C
probe):
Measuring current: approximately 0,2 mA (depenadsemperature)
Maximum voltage on =5V maximum
input:
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9.34 Input modules for temperature measurement from themocouple transmitters

Inputs for measurement of thermocoufdscept thermocouple type B) have compensatiocotsf
junction temperature inside of data logger. Comagos emperature is measured on data logger
motherboard between terminals for channel 7 andnolk& 8. Value of this temperature is converted to
thermoelectric voltage and added to value of thetawiric voltage measured by thermocouple. Result i
converted to temperature again, which is resultireasured temperature. If using thermocouples aperat
data logger in working position with input signafrinals towards down and do not install heat ssinc
the neighborhood.

These input modules are produced in version witgaltanic isolation or galvanically isolated. Input
with galvanic isolation is marked with additionatter G behind its type marking.

Time response to jump change of input signal idigikde refer to fastest sampling interval (1 s).

Input module type N and NG

Measured value: temperature measured thermoctyg@eK (NiCr-Ni)
Range: (-70..1300) °C
Accuracy without probe: + (0.3 % from measuredigat 1,5 °C)
Cold junction: compensated at temperature rangg&Q0)0°C
Maximum voltage on =5V maximum
input:

Input module type O and OG
Measured value: temperature measured thermoctygeel (Fe-Co)
Range: (-200..750) °C
Accuracy without probe: + (0.3 % from measuredieat 1,5 °C)
Cold junction: compensated at temperature rangg&Q0°C
Maximum voltage on =5V maximum
input:

Input module type P and PG
Measured value: temperature measured thermoctygsevith (Pt10%Rh-Pt)
Range: (0..1700) °C
Accuracy without probe: + (0.3 % from measuredieat 1,5 °C)
Cold junction: compensated at temperature rangg&Q0°C
Maximum voltage on =5V maximum
input:

Input module type Q and QG
Measured value: temperature measured thermoctyseB (Pt30%Rh-Pt)
Range: (100..1800) °C
Accuracy without probe: + (0.3 % from measuredieat 1 °C) at range (300..1800)°C
Cold junction: not compensated
Maximum voltage on =5V maximum
input:

Input module type T and TG
Measured value: temperature measured thermoctygsel (Cu-CuNi)
Range: (-200..400) °C
Accuracy without probe: + (0.3 % from measuredieat 1,5 °C)
Cold junction: compensated at temperature rangg&Qq)0°C
Maximum voltage on =5V maximum
input:

9.3.5 Input modules for counting pulses

Counter inputsare designed for counting of incoming pulses (gaters, electrometers..). Modules
contain own processor unit, which registers incanpulses even if power is switched OFF (moduleitsas
own battery for power, if data logger is not swedfON). Record is performed similarly as with agalo
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inputs, i.e. by writing counter value to data meynaradjusted logging interval. Value from countan be
displayed in absolute format or as recalculatededord it is possible to display relative format a
increments in logging intervals. Counter moduletaors switch-able overshoot filter (fast changds) o
input pulses.

Input module CTU - galvanic isolated counter for wltage signal

Capacity of counter: 31 bits, activated by dowrdvaglge of input signal
maximum value of counter: 2147483647

Input level: state ,L“: 0to 0,8V
state ,H": 3 to 24 V maximum
Input current: approximately 7 mA in state ,H"
Input frequency: 0 to 5 Hz, length of pulse minfmA00 ms, if Filter is switched ON
0 to 5 kHz, length of pulse minimum 38, if Filter is switched OFF
Galvanic isolated: 500 V, not designed for safatction
Battery life: minimum 6 months, if data loggesisitched OFF

Input module CTK - galvanic non-isolated counter ér potential-less contact

Capacity of counter: 31 bits, activated by leadidge of input signal
maximum value of counter: 2147483647

Input level: state ,L“: resistance of opened cohts250 k Ohms
state ,H": resistance of closed contact < 10 k Ohms
Input frequency: 0 to 5 Hz, length pulse minimud® 2ns, if is Filter switched ON
0 to 5 kHz, length pulse minimum 3@, if is Filter switched OFF
Galvanic isolated: moduis not galvanic isolated from other circuitry of data legg
Battery life: minimum 6 months, if data loggesisitched OFF
9.3.6 Input modules for monitoring of binary event

Binary inputs serve for evaluation of two-statedlemput signals (contact closed/opened respegtivel
voltage present/not present).

Input module S and SG - binary input for potentid-less contact

Input level: state ,L“: resistance of opened cohtsl00 k Ohms
state ,H"“: resistance of closed contact < 1000 ©hm
Minimum length of 200 ms

input pulse:

Galvanic isolated: only with input module SG: 500not designed for safety function
Input module S1 - binary input for voltage level, @lvanic isolated

Input level: state ,L“: 0t0 0,8 V

state ,H": 3 to 30 V maximum

Input current: (1..9) mA .. depending on appligolt voltage in state ,H"

Minimum length of 200 ms

input pulse:

Galvanic isolated: 500 V, not designed for safatyction

9.3.7 Input modules for measurement frequency
Module contains its own processor, processing miedstalues is identical as with analog inputs.

Input module FU - galvanic isolated input for meaarement of frequency voltage signal

Range: 0 to 5 kHz, duration of input pulse minimum 3§
Resolution: 1Hz
Accuracy: * (0,2% from reading +1Hz)
Input level: state ,L“: 0t0 0,8 V
state ,H": 3 to 24 V maximum
Input current: approximately 7 mA in state ,H"
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Galvanic isolated: 500 V, not designed for safatction

Input module FK - galvanic non-isolated input formeasurement of frequency of contact switching

Range: 0 to 5 kHz, duration of input pulse minimum 3§
Resolution: 1Hz

Accuracy: * (0,2% from reading +1Hz)

Input level: state ,L“: resistance of opened cohts250 k Ohms

state ,H": resistance of closed contact < 10 k Ohms

9.3.8 Input RP - galvanically isolated input for transmitters with serial output RS485

This input module contains its own processor umdt serves for reading from intelligent transmitters
supporting basic form of protocol ModBus RTU or ABNTECH. Data logger can contain several RP
modules. For each input channel of data logges ipdssible to select, which RP (or other) module
measured values are getting from.

Input communication interface: RS485

Address of input device: must be from interval 4@ (decimal)

Communication speed: (1200, 2400, 4800, 9600, 1920800, 115200) Bd

Parity: 1 stop bit with odd/even parity, 1 stopwithout parity, 2 stop
bits without parity

Transfer protocol: ModBus RTU, Advantech

Impedance of input (reception): approximately 1Qtms

Maximum length of cable: 1200 m at indoor rooms

Galvanic isolated: 500 V, not designed for safetyction

This input module can cooperate with 1 up to 16as/(resp. measured points). Module works that way
command for reading of data from the first trangenits sent, then it waits for the response. Maximu
waiting time is possible to set to aproximately 208. After waiting time error of communication is
reported and reading of next channel continuedevice responses in adjusted time, response isatedl
and also reading of next channel continues.

Note:for more information see Appendix 3.
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