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2.1General

1 Useof RegisteredTrademarks, Copyright Note

Copyright© LogotronicGmbH.
Phorusgasse8
1040Vienna

Tel: +43/1/5872971-0

Fax: +43/1/5872971-41

e-mail: sales@logotronic.co.at

Web: http://www.logot ro ni c. at

Thefollowing registeredtrademarksarereferredto in themanual:

• Gealog is a registeredtrademarkof LicentiaPatent-Verwaltungs-GmbH(LicentiaPatentAdministration
Pvt. Ltd.), Frankfurt/Main.

• All othermentionedprotectedor registeredbrandnamesarethepropertyof therespective ownerof the
industrialpropertyrights.

Logotronicreservestheright to technicallychangetheproductsanddocumentationat any time without espe-
cially informing theuser.

2 MeasuredValueQuality Identi�cation

2.1 General

As ageneralrule,aquality tag is appendedto everymeasuredvalue.Thisconcernsthesamplingvaluesaswell
asthestoredvalues.With thehelpof thequality tag, it canbespeci�ed for eachmeasuredvaluewhetherthe
measuredvalueis fundamentallycorrect,or whether, duringits recording,therewasasituationthatcouldhave
falsi�ed themeasuredvalue.

Possiblequality tags:

Denotation Quality
Tag

Trigger Description

Measuredvalue
OK

A No errorpresent

Plausibility
error

P One or morequality testshave
delivered errors. (Leaving the
scopeof application,variability
testerror)

The measuredvalue is present,but
questionable.
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2.2Determinationof QualityTag

Auxiliary at-
tachment not
OK

B The evaluation of the formula
for theauxiliary attachmenthas
registeredanerror.

Measuredvaluedisturbed,but canbe
applied further, with exceptions, at
leastfor further erroranalysisdueto
thedisturbedmeasuredvalues.

Measuredvalue
invalid

C No measuredvalues present,
seeChapter2.2, Page3

The measuredvalue is invalid and
mustnotbeappliedfurther.

Measuredvalue
notutilisable

D Sensor and/or calculation has
recognizedanerror.

The measuredvalueis not utilisable.
Reason:e.g. sensorhasdetecteda
wire break,notenoughmeasuredval-
uesfor the compression,sensorwas
switchedto the dismantledmodeby
themaintenanceservice.

Maintenance W Activation of the maintenance
operatingmode

Measuredvaluepossiblydisturbedby
maintenanceworks and/or selective
maintenanceworksat this measuring
channel.

Timeerror Z The measuredvalue is in�u-
encedby an adjustmentof the
clock-time(e.g.meanvaluefor-
mationetc.)and/ortheRTC has
detectedanerror.

Time assignmentof the measured
valueis disturbed,but canbeapplied
further with exceptions,at least for
further error analysisdue to the dis-
turbedmeasuredvalues.

Survey Value K The valuewasassignedassur-
vey valueby theuser.

Thedifferentquality tags,thatdeviatefrom themeasuredvalueOK, arerepresentedasindividual bits.

During thelinking of severalchannels,thebit patternsarelinkedby meansof OR.Thequality tagof theresult
follows from thehighestvaluebit; theotherbitscandeliver supplementaryinformation.

Bit 7 6 5 4 3 2 1 Bit 0
C D W - P B Z K

High priority � ! low priority

Themeasuredvaluequality tagshave furthereffectsbesidestheclassi�cationof themeasuredvalue:

• In thecaseof C, D aswell asW, no furthermeasuredvaluecheckstake place.

2.2 Determination of Quality Tag

For thequalitytag of acalculation(e.g.compression, formula) thequalitytag of theindividualmeasuredvalues
is linked by meansof OR; for theevaluation,only thehighestvaluebit (with highestpriority) is considered.
Theresultof themeasurementis thus,theworstquality tagof theindividual measuredvalues.

2.2.1 Determination in the Caseof CompressedParameters

At the end of the calculationperiod, it is determinedif the necessarynumberof measuredvaluesfor the
determinationarepresent.If individualmeasuredvaluesaremissingdueto anerrorin themeasurementsystem,
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3.1Mathematicalformula

this error is determinedhere. The percentagerateof minimum necessarymeasuredvaluesis set in system
parametermenuitem andis normallysetat 100%.If theminimumnumberis not achieved, thequality tagof
thestoredvalueis setat D.

Here,also,thesameruleapplies:Thequality tag of theresultalwayshastheworstquality tag of theindividual
measuredvalues.

2.2.2 Quality Tag for Formula Evaluation

The worst quality tag of the channelsappliedduring the calculationis derived asthe quality of the formula
result.
Onlyexception:In thefunctionbetterof () , thequalityof thebetterchannelis applied,thequalityof theworse
channelremainsunconsidered.

If anerroroccursduringtheevaluationof theformula,whichhastheeffect thattheresultof theformulacannot
becalculated(e.g.divisionby 0), themeasuredvalueis setat invalid andthequality tagis setatC.

2.3 Mathematical Evaluations in the Measuring Interfaces

SomeGealogMeasuringInterfacesalreadyconductmathematicalpreliminaryevaluations,theresultof which
is recognizablein the samplingvalueof the measuringchannel. Theseerrors,which are recognisedin the
sensor, resultin theD quality tag.

3 Calculationswith MeasuredValues

Calculationsareconductedfor all measuringchannelswith mathematicsattribute. Channelswith the math-
ematicsattribute receive the mathematicalformula asadditionalcon�guration parameter. The calculationis
conductedon the basisof this formula. The samplingvaluesarealwaysdrawn on for the calculation. This
meansthat for eachsampling,thephysicalmeasuredvaluesareinsertedin the formulaandthe resultof this
evaluationrepresentsthesamplingvalueof themathematicschannel.An integral value(raw value)is calcu-
latedfrom thecalculatedvaluethroughtheapplicationof min. andmax. that is thenstoredin themeasured
valuememory.

3.1 Mathematical formula

Within theframework of channelcon�guration,amathematicalformulain cleartext canbeenteredfor channels
with mathematicsattribute. Theresultingvalueof the formula is usedasthesamplingvalue. All methodsof
measuredvaluecompressionareadditionallyapplicablefor thesemathematicschannels.

For all other channels,a formula for additionalcalculationof the quality, e.g. monitoring of an auxiliary
attachment,canbeapplied..
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3.1Mathematicalformula

During thecalculation,thesamplingvaluesareavailableto all thechannelsrequiredat thispointof time.
For instance,channel1 is a mathematicschannel;measuredvaluesfrom channel3 arerequiredin theformula
! themeasuredvalueof channel3 is determinedbeforethecalculation.

Theentryof theformulais not case-sensitive andno intervalsand/orspacecharactersarerequiredin orderto
entertheformulacorrectly. Theonly exceptionhereis theentryof a negative number;here,a spacecharacter
mustprecedethenegative numberin orderto correctlyinterprettheminuscharacter.

3.1.1 Syntaxof the Formula

Representation Parameters Signi�cance
+ � � = Basiccalculationtypes
% remainderduringdivision
^ to thepower (Exponent)
� 123,� 123:45,12:4E � 56 constants
pi, e p and/orEulerconstant
() brackets
sin(a ) anglein radiant sineof theangle
cos(a ) anglein radiant cosineof theangle
tan(a ) anglein radiant tangentof theangle
asin(x) valuein radiant Arc sineof thevalue
acos(x) valuein radiant Arc cosineof thevalue
atan(x) valuein radiant Arc tangentof thevalue
atan2(y;x) two lengths atan( y

x) Arc tangentof thetwo lengths,correct
for all four quadrants

rad(a ) angle conversionof ananglefrom degreeto radiant
grad(a ) angle conversionof ananglefrom radiantto degree
ln(x) value naturallogarithmof value
log(x) value logarithmbasis10 of value
exp(x) value exponent
pow(x;y) basis,exponent basisto thepowerof exponentxy

sqrt(x) value root
sqr(x) value square
abs(x) value absoluteamount
round(x) value rounding
f loor(x) value roundingdown of thevalue
ceil(x) value roundingup of thevalue
min(x;y) two values �nding thelower value
max(x;y) two values �nding thehighervalue
time() noparameters currentclock time in seconds
gps() noparameters timeof thelastvalid GPStelegramin seconds
count() noparameters counter
real(x;y)
re(x;y)

amount,angle Calculationof therealpart
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Representation Parameters Signi�cance
imag(r; j )
im(r; j )

amount,angle Calculationof theimaginarypart

r(x;y) Real part, imaginary
part

calculationof theamount

phi(x;y) Real part, imaginary
part

calculationof theangle

interpol(x; x1; y1; x2; y2) value to be calculated,
two supportpoints

linearinterpolation

polynom(x; a0; a1; ::: ; a6) 8 values polynomialcalculation
(a0 + a1 � x+ a2 � x2 + :::)

u1(x)
tab1(x)
convert1(x)

value conversiontable1 appliedto thevalue

u2(x)
tab2(x)
convert2(x)

value conversiontable2 appliedto thevalue

value(x) channelnumber value of the measuring channel (sampling
value)

bettervalue(x;y) two channelnumbers valueof themeasuringchannelwith qualitytag.
Thevalueof measuringchannelx is insertedin
thecaseof identicalidenti�cation.

< > bzw. lt gt comparisonof smallerthanandgreaterthan
< = > = bzw. le ge comparisonof smallerthan/equalto andgreater

than/equalto
= , == , eq comparisonof equalto
! = , <> , ne comparisonof notequalto
epsilon(x;y; i) two values,interval deliversTRUE, whentheabsolutedifferenceof

both thevaluesis smallerthantheassignedin-
terval Application: Quality testcomparisonof
doubledsensors

and, &&, & bitwiseand
or, j, jj bitwiseor
xor bitwiseexclusiveor
not(x), !(x) boolexpression log. negation
service() noparameters deliversTRUE, if themaintenanceis activated

An <expression>is amathematicallycorrectlinking of theabove elements.

True value:

• TRUE is representedasdigit 1, all valuesnotequalto 0 arevalid asTRUE.

• FALSE is representedas�gure 0, all valuesquantitatively lessthan0.01arevalid asFALSE.

Number values:

• leadingsign(optional)
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3.3Survey ValueChannels

• minimumonedigit (0..9)or decimalpoint (.)

• Exponent(optional):'E' or 'e', leadingsign(optional),decimaldigits

3.2 Doubledsensors

Dueto reasonsof reliability thesensorscanbeexecutedtwice for individual parameters.In this case,thereis
thepossibilityof usingthefollowing mathematicalfunction:

• In additionto thestorageof measuredvaluesof theindividual sensors,apseudochannelcanalsobereg-
istered.Thevaluesof thepseudochannelarecalculatedwith thehelpof thecorrespondingmathematics
function(bettervalue).

• Thedataof thepseudochannelcorrespondsto themainchannel,aslongasnoerrorsoccur. If thequality
tagof themainchannelis worsethanthequality tag of thesubsidiarychannel, themeasuredvaluesof
thesubsidiarychannelareinsertedin thepseudochannel.

• Thepseudochannel, like everyotherchannel,canalsobecheckedfor thresholdvalueover�ow, etc.

3.3 SurveyValue Channels

Survey valuechannelsservesthepurposeof saving manuallyrecordedcomparative valuesof particularmea-
suringchannels,in orderto enablea latercheckof thesensor.

Survey valuesaresavedin measuringchannelswith survey valuesattribute.

Thestorageof survey valuesis completelyidenticalto thatof measuringchannelswith variablestorage.This
meansthat thesurvey valuescanbedisplayedwith storedvaluesmenuitem,and/orthey aretransferredfrom
thePCduringdatatransferandcanbedisplayedthereaccordingly.

After the assignmentof the associatedchannel, all parametersof the associatedchannelare copiedto the
parametersof thesurvey valuechannel.

Certainchannelparameters of survey valuechannelsarenotapplied:

• Samplingrate,storingrate

• Storage:is alwaysvariable,i.e. thereis nobackgroundmeasurementfor thischannel

• Shortname,physicalunit sameastheassociatedmeasuringchannel

Fundamentally, survey values, like othervalues,arealsosavedin measuredvaluememory.

While enteringsurvey values,plausibility is not checked.
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4.2Monitoringof Auxiliary Attachments

4 Quality tests

4.1 General

Basedon the recordedmeasuredvalues,the following describedcheckscanbe conducted.In principle, the
checksareconductedwith thesamplingvalues.

No quality testsareconductedduringsurvey valueentriesandcompression(meanvaluesetc.).

MathematicalfunctionsseeChapter3.1, Page4 andalarms.

4.2 Monitoring of Auxiliary Attachments

Individual measuringchannelscanbeusedfor monitoringof auxiliaryattachmentsfor sensors,e.g.

• Ventilator

• Sensorheating

• etc.

In the framework of channelcon�guration, a formula (seeChapter3.1, Page4) for monitoringoneor more
auxiliary attachmentscanbe de�ned for eachchannel.In the caseof an errorof theauxiliary attachment,B
quality tagis assignedto themeasuredvalue.

Themathematicalexpressionmustbesoconstructedthatit delivers1 or TRUE, if theauxiliaryattachmenthas
brokendown, i.e. theformuladescribestheerrorcase.

Theauxiliaryattachmentis assumedto bedisturbed,if

• theresultis notequalto 0,

• thequality tagof theresultis notmeasuredvalueOK (A).

Example:

Monitoring theoperatingvoltageof a sensorheating;thevoltageis measuredaschannel1 andmustbemini-
mum18 V.

value(1) < 18:0

Theabove expressiondelivers1 and/orTRUE if thesupplyvoltageis lessthan18V.

Monitoringtheheatingof aprecipitationgauge.Channel7announceserrorsin theheating,i.e. 0 meansheating
on and/orin order. Theheatingis necessaryonly at temperatures(measuringchannel8) below 0 ºC.

(value(7)! = 0) & (value(8) < 0)

Monitoringof asensor. Channel9 deliversseveralstatusbits,however, only bit 5 outof theseis decisive:
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4.4Checkof theDataof anIndividualMeasuringChannel

(value(9) & 16)

Benchmarktest:Comparisonof themeasuredvaluesof ameasuringchannelwith thevaluesof anotherchannel.
Themeasuredvalueof thechannelis plausible,in casethedifferenceof thesamplingvaluesof channel1 and
2 lieswithin 0.1.

!epsilon(value(1);value(2);0:1)

4.3 Testingat the Level of Measuring Interfaces

In the caseof someMeasuringInterfaces,the MeasuringInterfaceswill alreadybe able to conductcertain
checksin termsof hardware.Thesearerecordedin ameasuringchannelof its own in theinterface.

i.e.

• wire breakandshortcircuit on thesensorlines

• breakdown of thesensorsupplyvoltage

• Testsignal

• Checkof thetiming and/orsyntaxof dataprotocolsfor sensorswith serialport

• Checkof thesensorsignalfor plausibility in thetimedimension(e.g.:for Graycodetransmitters)

Theresultof thesechecksis madeavailableto thedataloggerwith themeasuredvalueandservesasthebasic
informationfor determiningthequality tag.

4.4 Check of the Data of an Indi vidual Measuring Channel

Thesettingof all theparametersof thefollowing teststakesplaceasdescribedundermenuitemthresholds.

Scope:

Check,whetherthemeasuredvaluelies betweentwo limits. For both limits, two valuesareeachdetermined
for realisingahysteresis:

• Scopetop

• Hysteresis

• Scopebottom

• Hysteresis

Variability test,checkfor measured value �uctuations:

Thedifferencesbetweenthesamplingvaluesmustnotbegreaterthanthelimits of variation.

Parametersto bede�ned:
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• limits of variation

Inversevariability test,checkfor missingmeasured value �uctuations:

Within ade�nableperiod,thedifferencebetweentheminimumandthemaximumof thesamplingvaluesmust
not be smallerthanthe minimal limits of variation. Thereby, sensorerrorsarerecognized,which result in a
�x edmeasuredvalue(sensorverydirty, . . . ).

Parametersthatareto bede�ned:

• minimal limits of variation

• Period

5 Systemtestsof the Data Logger

5.1 GeneralSystemFunctions

The dataloggercomeswith systemtests,which arechecked during certainoccurrences.Shouldthis check
resultin anerror, a systemalarmis setoff.

Thefollowing systemtestsaredistinguished:

• User-ID

• Dooropencontact

• Monitoringof thestationbattery

• Monitoringof thebackupbattery

5.2 User-ID

For stationswith an active systemalarmthereis an automaticalarmsignalat all con�gured targetsafter the
third falseentryof aninvalid userID.

5.3 Door OpenContact

The door opencontactis recognisedbecomesa specialport of the datacollector that becomespermanently
supervised(alsoin thestandbymode),andwherea statechangeis noticedimmediately. Usuallythis entrance
canbeusedto theconnectionof a dooropencontactin orderto reportbreak-inimmediately.

Thedooropenchannelis con�guredlike otherchannelsalso.
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5.5Monitoringof theBackupBattery

5.4 Monitoring of the Station Battery

The datalogger measuresthe tensionof the stationbatteryto eachsamplinginstances.The messagesare
diverteddirectly throughtensionmeasurementout of thesupplyvoltageof theGealogSG.Comingandgoing
batteryalarmsareregisteredin theprotocolstorage.Thebatteryconditionis indicatedin theheadmenuof the
datacollector. Contingentcomingandgoingalertsareregisteredin thealertmemory. Thepossibilityexistsin
additionto registerthetensionof thestationbatteryasacharacteristicfair channel.

Therearetwo stagesof alerting:

• advancewarning

• deepdischarge

5.5 Monitoring of the Backup Battery

The dataloggerhasa backupbatteryaroundin power lossthe dataloggercorrectlyto power-down. In this
condition,thatis providedtheRealTimeClock in thedataloggerof thebackupbattery.

The data logger measuresregularly the tensionof the backupbattery. The messagesare diverteddirectly
throughtensionmeasurementof the backupbattery. Comingandgoing batteryalarmsareregisteredin the
protocol storage. As soonas the tensionfells under2,7 volts, the datacollectorwill report this so that an
exchangeof thebackupbatterycanresult.
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