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2.1 General

1 Useof Registered Trademarks, Copyright Note

Copyright© LogotronicGmbH.
Phorusgasse
1040Vienna
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e-mail: sales@logotronic.co.at

Web: |http://www.logot roni c. at

Thefollowing registeredtrademarkarereferredto in themanual:

» Gealq is aregisteredrademarlof LicentiaPatent-\érwaltungs-GmbHLicentia PatentAdministration
Pvt. Ltd.), Frankfurt/Main.

 All othermentionedorotectedor registeredbrandnamesarethe propertyof the respectie ownerof the
industrialpropertyrights.

Logotronicreserestheright to technicallychangethe productsanddocumentatiorat ary time without espe-
cially informingtheuser

2 Measured Value Quality Identi cation

2.1 General

As ageneratule,aqualitytag is appendedio every measuredalue. This concernghesamplingvaluesaswell
asthe storedvalues.With the help of the quality tag, it canbe speci ed for eachmeasuredialuewhetherthe
measuredalueis fundamentallycorrect,or whethey duringits recording therewasa situationthatcould have
falsi ed themeasuredalue.

Possiblequality tags:

Denotation Quality Trigger Description
Tag

Measuredvalue | A No errorpresent
OK
Plausibility P Oneor more quality testshave | The measuredvalue is present,but
error delivered errors. (Leaving the | questionable.

scopeof application,variability

testerror)
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2.2 Determinatiorof Quality Tag

Auxiliary  at- | B The evaluation of the formula | Measuredraluedisturbedbut canbe

tachment not for the auxiliary attachmenhas | applied further with exceptions, at

OK registeredanerrot leastfor further error analysisdueto

thedisturbedmeasuredalues.

Measuredvalue | C No measuredvalues present,| The measuredvalue is invalid and

invalid seeChaptei2.2 Page3 mustnot be appliedfurthet

Measuredvalue | D Sensorand/or calculation has | The measured/alueis not utilisable.

not utilisable recognizedanerror, Reason:e.g. sensorhasdetecteda

wire break,notenoughmeasuredal-
uesfor the compressionsensorwas
switchedto the dismantledmode by
themaintenanceservice.

Maintenance W Activation of the maintenancg Measured/aluepossiblydisturbedoy
operatingnode maintenanceworks and/or selectve

maintenancevorks at this measuring
channel.

Timeerror Z The measuredvalue is inu- | Time assignmentof the measured
encedby an adjustmentof the | valueis disturbed but canbe applied
clock-time(e.g.mearvaluefor- | further with exceptions,at leastfor
mationetc.) and/orthe RTC has | further error analysisdueto the dis-
detectedanerror turbedmeasuredalues.

Suney Value K The value was assignedas Sur
vey valueby theuser

Thedifferentquality tags,thatdeviate from themeasued value OK, arerepresentedsindividual bits.

During thelinking of severalchannelsthebit patternsarelinked by meansof OR. The quality tag of theresult
follows from the highestvaluebit; the otherbits candeliver supplementarinformation.

Bit7|6 | 5|4(3]2]|1|Bit0
C |[ID|W|-|P|B|Z| K
High priority ! low priority

Themeasuredaluequality tagshave furthereffectsbesidegheclassi cationof the measuredalue:

* Inthecaseof C, D aswell asW, no furthermeasuredaluecheckstake place.

2.2 Determination of Quality Tag

Forthequalitytag of acalculation(e.g.compessionformula thequalitytag of theindividual measuredalues
is linked by meansof OR; for the evaluation,only the highestvalue bit (with highestpriority) is considered.
Theresultof themeasuremeris thus,theworstquality tag of theindividual measuredalues.

2.2.1 Determination in the Caseof CompressedParameters

At the end of the calculationperiod, it is determinedif the necessarynumberof measuredsaluesfor the
determinatiorarepresentlf individual measuredaluesaremissingdueto anerrorin themeasuremergystem,
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3.1 Mathematicaformula

this error is determinedchere. The percentageate of minimum necessaryneasuredzaluesis setin system
parametermenuitem andis normally setat 100%. If the minimum numberis not achieved, the quality tag of
thestoredvalueis setatD.

Here,also,thesamerule applies:The quality tag of theresultalwayshastheworst quality tag of theindividual
measuredalues.

2.2.2 Quality Tagfor Formula Evaluation

The worst quality tag of the channelsappliedduring the calculationis derived asthe quality of the formula
result.

Only exception:In thefunctionbeterof (), the quality of the betterchannelis applied,the quality of theworse
channelremainsunconsidered.

If anerroroccursduringthe evaluationof theformula,which hasthe effectthattheresultof theformulacannot
be calculatede.qg.division by 0), themeasuredalueis setatinvalid andthe quality tagis setat C.

2.3 Mathematical Evaluationsin the Measuring Interfaces

SomeGealogMeasuringinterfacesalreadyconductmathematicapreliminaryevaluations the resultof which
is recognizablen the samplingvalue of the measuringchannel. Theseerrors,which arerecognisedn the
sensarresultin theD quality tag.

3 Calculationswith Measured Values

Calculationsare conductedor all measuringchannelswvith mathematicsattribute. Channelswith the math-
ematicsattribute receve the mathematicaformula as additionalcon guration parameter The calculationis
conductedon the basisof this formula. The samplingvaluesare alwaysdravn on for the calculation. This
meansthat for eachsampling,the physicalmeasuredrialuesareinsertedin the formulaandthe resultof this
evaluationrepresentshe samplingvalue of the mathematicghannel.An integral value (raw value)is calcu-
latedfrom the calculatedvaluethroughthe applicationof min. andmax. thatis thenstoredin the measured
valuememory

3.1 Mathematical formula

Within theframework of channekton guration,amathematicalormulain cleartext canbeenteredor channels
with mathematicattribute. The resultingvalue of the formulais usedasthe samplingvalue. All methodsof
measuredaluecompressiomreadditionallyapplicablefor thesemathematicghannels.

For all other channels,a formula for additional calculationof the quality, e.g. monitoring of an auxiliary
attachmentcanbeapplied..
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3.1 Mathematicaformula

During the calculation the samplingvaluesareavailableto all the channelsequiredat this point of time.
For instancechannell is a mathematicgehannelmeasuredaluesfrom channel3 arerequiredin the formula
I themeasuredalueof channel3 is determinedeforethe calculation.

The entry of theformulais not case-sensite andno intenals and/orspacecharactersarerequiredin orderto
entertheformulacorrectly Theonly exceptionhereis the entry of a neggative number;here,a spacecharacter
mustprecedehe negative numberin orderto correctlyinterpretthe minuscharacter

3.1.1 Syntaxof the Formula

Representation Parameters Signi cance
+ = Basiccalculationtypes
% remaindeduringdivision
A to the power (Exponent)
123, 12345,124E 56 constants
pi, e p and/orEulerconstant
0 braclets
sin(a) anglein radiant sineof theangle
coqa) anglein radiant cosineof theangle
tan(a) anglein radiant tangentof theangle
asinx) valuein radiant Arc sineof thevalue
acogx) valuein radiant Arc cosineof thevalue
atan(x) valuein radiant Arc tangenbf thevalue
atan2(y; x) two lengths atan( %) Arc tangentof thetwo lengths,correct
for all four quadrants
rad(a) angle corversionof ananglefrom degreeto radiant
grad(a) angle conversionof ananglefrom radiantto degree
In(x) value naturallogarithmof value
log(x) value logarithmbasis10 of value
exp(x) value exponent
pow(X;y) basisexponent basisto the power of exponentxY
sqrt(x) value root
sgn(x) value square
abgx) value absoluteamount
roundx) value rounding
floor(x) value roundingdown of thevalue
ceil(x) value roundingup of thevalue
min(x;y) two values nding thelower value
maxx;y) two values nding thehighervalue
time() no parameters currentclocktimein seconds
agpy) no parameters time of thelastvalid GPStelegramin seconds
court() no parameters counter
real(x;y) amountangle Calculationof therealpart
re(x;y)
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3.1 Mathematicaformula

Representation Parameters Signi cance
imag(r;j ) amountangle Calculationof theimaginarypart
im(r;j )
r(x;y) Real part, imaginary| calculationof theamount

part
phi(x;y) Real part, imaginary | calculationof theangle

part
interpol(X; X1; y1; X2; Y2) valueto be calculated,| linearinterpolation

two supportpoints
polynoni(x; ap; a1; :::; ag) 8 values polynomialcalculation

(ap+ a1 X+ ap X2+ )
ul(x) value corversiontablel appliedto thevalue
tabl(x)
convertl(x)
u2(x) value corversiontable2 appliedto thevalue
tab2(x)
convert2(x)
valugx) channehumber value of the measuring channel (sampling
value)

betervalug(x;y) two channehumbers | valueof themeasuringhannelwith qualitytag.

Thevalueof measuringchannek is insertedn
the caseof identicalidenti cation.

< > bzw It gt comparisorof smallerthanandgreaterthan

<= >= bzw le ge comparisorof smallerthan/equato andgreater
than/equato

=,==,eq comparisorof equalto

=, <> ne comparisorof notequalto

epsilon(x; y; i) two values,ntenal deliversTRUE, whenthe absolutadifferenceof

boththe valuesis smallerthanthe assignedn-
tenal Application: Quality testcomparisorof
doubledsensors

and, &&, & bitwiseand

or, j, ji bitwise or

Xor bitwise exclusiveor

nat(x), 1(X) bool expression log. nggation

sewice) no parameters deliversTRUE, if themaintenancés activated

An <expression=is amathematicallycorrectlinking of the abore elements.

True value:

* TRUE is representedsdigit 1, all valuesnotequalto O arevalid asTRUE.

* FALSE isrepresenteds gure 0, all valuesquantitatvely lessthan0.01arevalid asFALSE.
Number values:

* leadingsign (optional)

Revision: 0.99.42- DRAFT Page6/11
27thMarch2006 Copyright© LogotronicGmbH.



IntegratedQuality Managemengystem

3.3Sunwey ValueChannels

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

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

3.2 Doubledsensors

Dueto reason®f reliability the sensorganbe executedtwice for individual parametersin this case thereis
the possibility of usingthe following mathematicafunction:

* |n additionto the storageof measuredaluesof theindividual sensorsa pseudachannelcanalsobereg-
istered.The valuesof the pseudachannelrecalculatedwith the help of the correspondingnathematics
function (betervalue).

» Thedataof the pseudahannelcorrespondso themainchannelaslongasnoerrorsoccur If thequality
tag of the main channelis worsethanthe quality tag of the subsidiarychanne] the measuredialuesof
thesubsidiarychannelreinsertedn the pseudachannel

» Thepseudachanne] like every otherchannelcanalsobe checledfor thresholdvalueover ow, etc.

3.3 SurveyValue Channels

Survg value channelssenesthe purposeof sasing manuallyrecordedcomparatie valuesof particularmea-
suringchannelsin orderto enablea latercheckof the sensar

Survg valuesaresavedin measuringchannelswith survey valuesattribute.

The storageof suney valuesis completelyidenticalto thatof measuringchannelswith variablestorage.This
meanghatthe suney valuescanbe displayedwith stored valuesmenuitem, and/orthey aretransferredrom
the PCduringdatatransferandcanbe displayedhereaccordingly

After the assignmenbf the associatedchanne] all parameterof the associatedhannelare copiedto the
parametersf the suney valuechannel.

Certainchannelparametes of survey valuechannelsarenotapplied:

» Samplingrate,storingrate
» Storageis alwaysvariable,i.e. thereis no backgroundneasuremerfor this channel

» Shortname physicalunit sameasthe associatedneasuringchannel

Fundamentallysurvey values like othervalues arealsosazedin measuredaluememory

While enteringsuney values plausibility is not checled.
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4.2 Monitoring of Auxiliary Attachments

4 Quality tests

4.1 General

Basedon the recordedmeasuredralues,the following describedcheckscanbe conducted.In principle, the
checksareconductedvith the samplingvalues.

No quality testsareconductedduringsuney valueentriesandcompressiorimeanvaluesetc.).

MathematicafunctionsseeChapter3.1, Page4 andalarms.

4.2 Monitoring of Auxiliary Attachments
Individual measuringhannelscanbe usedfor monitoringof auxiliary attachment$or sensorse.g.

* Ventilator
» Sensoheating

* etc.

In the framewvork of channelcon guration, a formula (seeChapter3.1, Page4) for monitoringone or more
auxiliary attachmentganbe de ned for eachchannel.In the caseof anerror of the auxiliary attachmentB
guality tagis assignedo the measuredalue.

Themathematicaéxpressiommustbesoconstructedhatit delivers1 or TRUE, if theauxiliary attachmenhas
brokendown, i.e. theformuladescribeshe errorcase.

Theauxiliary attachments assumedo bedisturbedjf

* theresultis notequalto 0,

« thequality tagof theresultis not measuedvalueOK (A).

Example:

Monitoring the operatingvoltageof a sensotheating;the voltageis measure@schannell andmustbe mini-
mum18V.

valugl) < 180
Theabore expressiordelivers1 and/orTRUE if thesupplyvoltageis lessthan18V.

Monitoringtheheatingof a precipitationgauge Channel7 announcesrrorsin theheatingj.e. 0 meandeating
onand/orin order. Theheatingis necessargnly attemperaturegmeasuringchannel) belov 0°C.

(valug7)! = 0) & (valug(8) < 0)

Monitoring of a sensarChanneB deliversseveral statushits, however, only bit 5 out of theseis decisve:
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4.4 Checkof the Dataof anIndividual MeasuringChannel

(valug9) & 16)

Benchmarkest: Comparisorof themeasuredaluesof ameasuringhannelwvith thevaluesof anotherchannel.
Themeasuredalueof the channeis plausible,in casethe differenceof the samplingvaluesof channell and
2 lieswithin 0.1.

lepsilon(valug(1);valug(2);0:1)

4.3 Testingat the Level of Measuring Interfaces

In the caseof someMeasuringinterfaces,the Measuringinterfaceswill alreadybe able to conductcertain
checksn termsof hardware. Thesearerecordedn a measuringchannebf its own in theinterface.

i.e.

» wire breakandshortcircuit onthesensotines

» breakdavn of thesensosupplyvoltage

Testsignal

Checkof thetiming and/orsyntaxof dataprotocolsfor sensorsvith serialport

Checkof the sensassignalfor plausibility in thetime dimension(e.qg.: for Graycoddransmitters)

Theresultof thesecheckss madeavailableto the dataloggerwith the measuredalueandsenesasthebasic
informationfor determiningthe quality tag.

4.4 Check of the Data of an Individual Measuring Channel

Thesettingof all the parametersf thefollowing teststakesplaceasdescribedindermenuitem thresholds.
Scope:
Check,whetherthe measuredialuelies betweentwo limits. For bothlimits, two valuesare eachdetermined
for realisinga hysteresis:

» Scopeop

» Hysteresis

Scopebottom

» Hysteresis

Variability test,checkfor measuedvalue uctuations:
Thedifferencesdbetweerthe samplingvaluesmustnot be greaterthanthe limits of variation

Parameterso bede ned:
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5.3Door OpenContact

* limits of variation

Inversevariability test,checkfor missingmeasured value uctuations:

Within ade nable period,the differencebetweerthe minimumandthe maximumof the samplingvaluesmust
not be smallerthanthe minimal limits of variation Thereby sensorerrorsarerecognizedwhich resultin a
x edmeasuredalue(sensowerydirty, .. .).

Parametershatareto bede ned:

* minimal limits of variation

* Period

5 Systemtestsof the Data Logger

5.1 General SystemFunctions

The datalogger comeswith systemtests,which are checled during certainoccurrences.Shouldthis check
resultin anerror, a systemalarmis setoff.

Thefollowing systemtestsaredistinguished:

e UserlD
» Dooropencontact

» Monitoring of the stationbattery

Monitoring of the backupbattery

5.2 UserID

For stationswith an active systemalarmthereis an automaticalarmsignalat all con gured targetsafterthe
third falseentryof aninvalid userID.

5.3 Door Open Contact

The door opencontactis recognisechecomesa specialport of the datacollectorthat becomegpermanently
supervisedalsoin the standbymode),andwherea statechangeis noticedimmediately Usuallythis entrance
canbeusedto theconnectiorof a dooropencontactin orderto reportbreak-inimmediately

Thedooropenchannels con guredlike otherchannelslso.
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5.5Monitoring of the BackupBattery

5.4 Monitoring of the Station Battery

The datalogger measureghe tensionof the stationbatteryto eachsamplinginstances. The messagesre
diverteddirectly throughtensionmeasuremerdut of the supplyvoltageof the GealogSG.Comingandgoing
batteryalarmsareregisteredn the protocolstorage.Thebatteryconditionis indicatedin the headmenuof the
datacollector Contingentcomingandgoing alertsareregisteredin the alertmemory The possibility existsin
additionto registerthetensionof the stationbatteryasa characteristi¢air channel.

Therearetwo stagef alerting:

» adwancewarning

» deepdischage

5.5 Monitoring of the Backup Battery

The dataloggerhasa backupbatteryaroundin power lossthe dataloggercorrectlyto poverdown. In this
condition,thatis providedthe RealTime Clock in thedataloggerof thebackupbattery

The datalogger measuresegularly the tensionof the backupbattery The messagesre diverted directly
throughtensionmeasuremendf the backupbattery Comingand going batteryalarmsare registeredin the
protocol storage. As soonasthe tensionfells under2,7 volts, the datacollectorwill reportthis sothatan
exchangeof the backupbatterycanresult.
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