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APPENDIX 1: Powerinput of data loager

1. Wiring of power connector
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2. Parametersof power input

Powervoltageof data loggeis 24V DC. Consumptiorof data loggediffers depending on kind of
connectedpetipherals Approximate values are in theelow table If output relay module will be
connected talata loggerthis voltagemust be compliedData loggeiitself is able towork at power
voltage rangg9..30)V DC Alwaysit is necessaryo consider if AO inputs will be installed before
selection ofpowervoltage If it is to be see what lowestpowervoltagetransmittersconnectedo
thisinput need.Select data logggrowervoltageat least3V higher tharthis. It is necessarto warn
negativepole of powerconnectoris galvanicallyconnected tinternal GND of data loggerThus

sPuow?r System
(24VprC); grounding

alsowith inputs(if galvanicallynotisolated andwith voltageof ALARM output

Approximatemaxmum current consumption

Power24Vv

Power9 V

Power12V

data loggeMS5 without input

approximately50 mA

approximately

approximately

modules 100 mA 80mA

data loggeMS5D without approximately70 mA approximatelyl80 [ approximately
inputmodules mA 110 mA

Input modules galvanicallynot | <1 mA <3mA <3 mA
isolated CTU, CTK, FU, FK

except AO

Input modulegalvanically approximatelyl0 mA approximately approximately
isolated and adiP, RS 35mA 25mA

Input moduleAO* 20 mA max. 20 mA max. 20 mA max.

closed

Output relay module, all relay

approximately 200 mA

Ethernet interface

approximately25 mA

approximately
40 mA

approximately
35 mA

SMS communication modules

approximatelyé mA

approximately
20 mA

approximately
15 mA

*AO short circuited at the inplias approximatelly 28mA current congptian
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3. System backup in case of mains power failure
In case datéoggerfunction is necessary to back up during power mains faifitst specify the current
consumption of the entirgysem. Then choose suitable bagk source in accordance with the required
time of uninterrupted operatiolf there is a need to infon operating staff or distant user on battery
operationthen it is necessary to install binary input module S1 to any of input chamaet®nnect it
with the backup souraautputsignalizng batery operation

When instaling power sources it is necessg to follow valid safety regulations and
recommendations specified in instruction manuals of source manufatieagels to batterynug be of
suitable crossection sizeln backup design it is necessary to consider allowed temperatuneea
battery

Recommendebdackup systems
a) BackupsourceAWZ224, manufacturePulsar sp.j., Paind
To this source it is necessary to buy t@adaccumulatord 2V/7Ah in hermeti@al maintenancdree
type of constructione.g. type ELNIKA 12V/7.2Ah. Sourceis designedor mountingto vertical
inflammable wall withsufficient air flow. Its protection rate 1820. It is not designed fomounting
to closedswitchboardMore details are described mmanufacturemstruction manual
This backup sourceis able to supplyata loggerwith transmittersof currentconsumptior2O0mA
for approximately85 hours Dischargedaccumulatos are rechargedbo full capacity in
approximatelyl4 hours
Make basiowiring in accordance witlinstructionmanualof the manufacturerConnect dtalogger
this way:. connectterminali OUT of sourceto terminal GND of the powerdata loggerconnector,
connectterminal+OUT of sourceto terminal+Ucc. In caseinformation for data loggeion batery
operationis required install inputmodule S1to data bggerand connect seconterminal+OUT of
sourceto terminalIN of this input and connect sourcterminalBS to terminal COM of input S1.In
user PC progranstate A O F Ediresponds tdMains operatiofi ndastate A O Ndorresponds to
ABatteryoperatiorii Use can be informed oswitch-overto batteryoperation  suitable adjustment
of conditiors and alarns.

b) Backup sourceMINI-DC-UPS/24DC/2with bateryMINI-BAT/24DC/1.3AH,
manufacturePhoenix Contact

This sourceis designed fomountingto 35mm DIN rail in data logger cas&P033 ad
MPO034 It contains twanodules- UPS ad battery More details are described in manufacturer
instruction manual

This backup sourceis able to supplylata loggersystenwith 200 mAconsumptiorat least3 hours,
data logger systm with 500 mA consumptionat least 2 hours, data logger systenwith 1A
consumptionat least one hour. Discharged accumulators are rechargedo full capacit in
approximately3 hours.

Make basicwiring in accordance withinstruction manualbf the manufactier. Connect kttery
(without fusg with proper polarity tderminal+/- Battery, connect atputof sourcei Out to terminal
GND of data logger powezonnectoiand source outgu-Out to data loggeterminal+Ucc.

In caseinformation for data loggeon batery operation is requirednstall inputmoduk S1to data
logger and connect terminalOUT of sourceto terminal COM of this input and connect source
terminal Bat.mode to terminal IN of input S1. In user PC progranstate A O F Ediresponds to
AViains operatonii ndastate A O Ndorresponds tdBattery operatiori User can be informed on
switch-overto batteryoperation by suitable adjustment of conditiand alarns.

Example obacked upsystem

There is a requirement tback up data loggerMS5D with 10 input moduleskK1 and 6
modulesA0. Three T3110 transmitters are connectednjputs AO. Data loggeris connected to LAN
network viaEthernetinterfaceand equipped wittSMS module rad exterral GSM modem Wavecom,
powered from the same soaasdata logger
Total consumptionof the system 70mA (MS5D) + 10x1mA (10xK1) + 6x20mA (6xA0) +
40mA Ethernetinterface + 6mA (SMS modd) + approximatelylOOmA (GSM modem) = 346
mA.
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By means abackup sourceAWZ224we are able to reach up tapproximately20 hoursof
backed upperation by means oksystenMINI-DC-UPSalmost3 hours ofbacked up
operation It is supposed in described calculatjoro shortcircuit of currentloopsat input AO
appearsIn opposite caseurrentapproximately28mAinput AO must be calcaited
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_ ouits of data loager

1. Connectionof earthingterminalsin data loggewith galvanicallynot isolatednputs

MS5
+Ucc L'—'ll Input
SND I terminals
+ iH—[ <L
I com
Signal
] Conditioning I
Power
terminals
L
I com
Signal
S~ Conditioning IN
2. Inputfor two-wire connectegassivearansmitters inputtype AO:
MS5
A0 input module
¢ Signal |
Conditioning
100 -+ ( )
{1 COM
IN
Vce Current
limiter o Y = o
-11 M
+12
-12
Txxxx
(o] o

Note All temperature and humidity tramitters Comet are connectable this way
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3. Inputfor measuremerdf currentO(4)to 20 mA

MS5
A1, BO input module
7 Input
<« Signal terminals
Conditioning
[ =y e

10Q

Inputsfor measuremerdf highercurrents (LA and5A) differs by the value of shunt resistbioltage
inputshave resistor divideinstead of shunt resistomnputsfor measuremerdf resistancéiave
reference voltage via suitable resistor connected tdNherminal

4. Concep of galvanicallyisolatedanaloginputs

MS5

GO module
Galvanic isolated DC/DC

terminals

y |||— L
RMS to coM
-« DC i
converter IN

Optical isolated amplifier

* AC input modules only
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APPENDIX 3: Input moduleRP

What can be connected to the Rinput module:
e device which is equipped witltommunicatiorink RS485(link is galvanicallyisolatedat
RP module sidg
e device mussupportcommunicatiorprotocos ModBus RTU oADVANTECH
e 1to16inputdevicecan be connected to one module
e Comet transmitters Tx4xx or other manutaet devices are connectable this way to data
logger

e jtis not recommended to connect dRié modué to devices working with differeasbmmunication
speed®r different communicatioprotocols

How to setdata loggertogetherwith input devices:

e Connect eeh frominputdevices one after anothéo thecomputerandse theseparametrs:
- addres®f inputdevice
- suiteble communicatiorspeedfor all device must béhesame
- communicationprotacol and other settingspecific for thisprotocol
Sometypesof input devicecanrequireconnectiorof internaljumperlnit. Follow therules
in manualfor thesedevices.

¢ Connectmnputdeviceto the RS48%etwork Connectlink to input terminalsof data loggemodule

RP andswitch on

Exampleof connectiorto transmiter Comet

MS5
RP input module
_— Mo 00 s
24V DC GND 7
'|I‘— - J | Power
= I <+ .
II— CBM ;-() Transmitters
o 3
- A(+)RS485
Input
terminals
Power

terminals
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Power 9+30V

RS485

|
2.

Shield. ==,
Shield. [——y,

(
+U
GND
Shield.
Af+)
B
(
B(-)
+U
GND
A(+)
¢
+U
GND
Jumper I : Button|

Shield.
AL+
B

Jumper ! Eaumn

RunuserSW for data loggeandsetthedata loggerConfigurationi Settingof data logger Here
at bookmarkCh..Marking and conversionsse for eachchannethesetems

Device adresgfor RS485):enteraddres®f input deviceoperate from thatdata logger

channel

Communicationspeedi set speednput device is set to before

Maximum waiting time time data logger will be waiting faesponsdrom input device
is adjustable fron80 to 210 ms.If responsedoes not come within thisntie, error is

reported
Communicationprotocol i ModBus can be usedqrecommendedor Advantech. New

transmittes are usually set tModBusprotocol

for ModBusprotocol

ie-ms2ms5app06

sourcedatai specification of transmitterspacedata are supposed to be gotteffor
Comettransmitterit is possible to usesading of storingegistes orinput port without
distinction

addressof readregisteri enter addressof registerwith required measuredvalue for
specifiation of connecteddevice Address can be entered fronD to 65535.
ATTENTION 71 this addresscorresponds t@hysical addressof register There are
different ways of specification othis addressThat is whydisagreement can appedr
transmitteris adjusted byprogram from the manufacturer wittaddress which is
physicdly present incommunication Read carefully description of connectddvice
Sometimes specifiedddressequals tghysicaladdressof register(e.g. in case oRP
modulg. Sometimesshift of 1 is defined(enteredaddressl corresponds tghysicad
address0), sometimesshift of 40000 o 40001 is defined(entered addres40001
corresponds to physical addré§sE.g. in the last case ih documentdion is specified
datais at theaddres®f 40005, it is necessary to entaddres®f register4.
Comettransmittes usethesephysicaladdresesof registes:

Value physicalregisteraddress
Temperature 48
Relative humidity 49
Calculated humidityalue 50
Barometric pressure 51
9



- formatof dat - mud correspond taspecification of thedevice if addresgs from above
tablefor Comettransmitterare useduse Signedformatof dat. Then set in Conversions
measuredsalue O corresponds to displayed valOgmeasuredsalue 10 corresponds to
displayed valud.

Note Comet tansmittes also enablgo read with better resolution iformat float uC,

addressof registess are then8,10,12 ad 14 for correspondingvalue Support offloat uC

format with these transmittes is not specified and guaranteed documentéion for

Advantechprotocol

- Multi-input device If this input devicemeasures morealues, then tickthis field More
informationi see belowprotocoldescription

- Numberof inputchannel valid for mult-inputdevice It is anumberfrom 0 to 7

- Check sunmi mug correspond to setting of tli@nsmitter

After this settingRP moduleworkswith thoge inputs identically awith usualanalogchannels

Detailed specification of communication protocol

Principle of communication:

MS5 datalogger

channeld time-division multiplex

o [ [ [ [ [ [ [ [ [ ] ] Joe
AP —
RRET
A
query for IIC busi communicatiorbetween
measured value response MS5 and RP module

from RP module

y

transferto/from specific protocol )
layout i A RP input module

v

Physical layout: RS485

query for resporise Link layout:

measure value e ModBus RTU
v e Advantech
input
device(s)

A) Communication possibilities (comma@etting)

Communication

Connected device address: |1 3. Baudrate: ISBUU Bd "I

Masimum wait time: 1210 =1 ms Parity I'jnE stop bit, no parity j
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Connected device addre&audrate and Parity options are noted in table above. Maximum wait
time (= Time out) ..is adjustable up to 210 ms approximately. After expiration of this duration
communication error is reported and module continvigsreading of the following channel.

B) ModBus RTU transfer protocol

—Transzfer pratocol

IModBus RTU 'l

Bhlis sEe Iholding register 'I
register address: I8 vl dec. abzolute

data format: Ifloat uC j

RTU ModBus message frame:

Connected Function code | Data CRC
device address
1 byte 1 byte n byte 2 byte

Supported data request formats:

Connected Function code | Starting address | No. of registers CRC
device address
1 byte 0x03 or 0x04 | 2 byte(0...65535) | 2 byte 2 byte

Data source:
RP module supports two function codes:
0x03... Read holding registers
0x04 ... Read input registers
other functions are not supported

Reqister addiss (= starting addresgs
absolute address of the first-bé reading register (address on the link layout),
range: 0...65535
Data formafi RP input module is suitables for reading of continuous quantities. Every read value
is converted to 4 byte floasifgle) format for MS5. Data format item specifies No. of requested
registers and their conversion method to MS5 float format.
Possible options:

signed{32768. .32767) ... Nb oftegstas=1fi nt eger o0
unsigned (0...65535) ... 2 bytewo r d 0 No.oof regesters = 1
signed{32768. .32767) . .. Nb oftegists=1fi nt eger o0

float IEEE754 ...Dyte, float format (register O,register 1No. of registers = 2
float IEEE754 ...Dyte, float format, (register 1,regist8), No. of registers = 2
float for uControllers ...d4yte, float format (register 0,register 1No. of registers = 2
float for uControllers ..byte float format, (register 1,register ONo. of registers = 2

Data response format:

Connected Function code| Byte Data CRC
deviceaddress count

ie-ms2ms5app06 11
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| 1 byte | 1 byte | 1byte | ByteCountbyte | 2 byte |

Function code in response is the same as in the request. If the exception occurs function code is
0x83 or 0x84 and data field contains error code.

Example:

—Cammurnicatior

Connected device address: |1 37 Baudiate: ISBDU Bd 'l

ms  Parity: Itwo shop bitz, no parity j

e airniirn wait tire: 210 >

—Tranzfer protocol

IModEus RTU "I

Al sEuiEer Iholding register 'I
register address: |3IJ vi dec. abzolute

[sired (32768 32767 =]

data farmat:

Data request:
0x01,0x03,0x00, 0x300x00, 0x010x84,0x05

Data answer:

0x01,0x03 0x02 0x01,0x01,0x78,0x14 |

data field: 0x0101 (257)

Data format of float expressions:

float IEEE754 No. 1 is expressed as 0x3F800000

float IEEE754 invers®lo. 1 is expresed as 0x0000803F

float for uControllerdNo. 1 is expressed as 0x80000000

float for uControllers inversBo. 1 is expressed as 0x00000080

C) Advantech ASCII transfer protocol

—Transfer protocol

IAdvanlech 'I

channel number: IIJ vl

|V check sum enabled

Data request format:

start of | Connected devicg channel end
reading | address number*
# 2 asciibyte 1 ascii byte | 2 asciibyte 0x0D

Data answer format:

| end
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reading

> n asciibyte 2 asciibyte 0x0D

*...optionally

Multichannel device: fothe input devices that measures several values. Indbésthe query contains
AChannel numberda field (0...7).

Check sum enabled: when is used the query contains two asd@lR§tand answer have to
contain the righ€RC. Check sum is the sum of all transmittegte before the check sum,
transmission is carerted to ASCII code.

Module RP supports response format corresponding with "Engineering units" protocol
ADVANTECH:
SSXXXXXXXX(CRC)(cr)

where
s ... sikign o(rA+nfio tohri nAg)
X ... digits, maximum number of digits left from decimal point1s right from
decimal point is 6
(cr) ... Ox0OD
Examples:

a) one channel transmitter without CRC
the query message: #032(cr)
(hexadecimal expression: 0x23,0x30,0x33,0x32,0x0D)
the response: >+23.50 (cr)
(hexadecimal expression: 0x3C, 0x2B,0x32,0x3E Mx35,0x30,0x0D)
b) multi-channel device with CRC:
the query messag#032B8 (cr)
(hexadecimal expression: 0x23,0x30,0x33,0x32,0x42,0x38,0x0D)
the response>358B(cr)
(hexadecimal expressiofx23,0x33,0x35,0x38,0x42,0x0D)

Error messages:

Error code | ModBus RTU protocol Advantech protocol

>-0000 response

>+9999 response

TimeOuti no response

invalid CRC

invalid character in response

too little of characters in response

unknown function code

ModBus exception occurs

too long response

OOV |N|O|UIAWIN|IF

x95 unknown transfer protocol
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1.. Wiring diagram ofcommunicatiorcableRS232

TxD

g

RTS RIS | 7

CT5 | 8
CTS

9 -
GND S

5

CANON 9 ZASUVEA

CANON 9 ZASUVEA

Thiscommunicatiorcableserves fordirect connectiorof data loggerto thecomputer

3. Wiring diagram of communicatiozade betweerdata loggerand RS232/Ethernatonverter

UDS10100/1000
MS5
e L RS232
| ® o2 CANON 9 FEMALE
o |11
23| _ o
o |10
2| _ o
e |9
21 4 o4
20| of
19 'lo
UIME
18
17(® ¢f®
NERIE SHD
o |3
15 .
o 12
14| _ e
I E
.
UDS1000

CANON 25 MALE
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4, Wiring of RS485%erminalsat data logger
5.

2
3

shojoy
/Aoidsia 3
Slviefell

==

@
| < |

oo
=5 e e
TP
(=34
=3 4=h-
=3 4ok
=3 4=H--
=3 4=f==

|

A
Internal
RS485 circuits

D4.4 The wayof data loggersonnectiorby means oRS485nterfaces
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