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                Intercomparison between Calibration Laboratories
   of Central and Eastern European Countries
   Ján Danč, Oľga Novanská
   Slovak Hydrometeorological Institute, Bratislava, Slovak Republic
   Microstep-MIS, Bratislava, Slovak Republic
   Very effective form of the verification of calibration qualities is
   Interlaboratory Comparisons (ILC). Following WMO recommendation, ILC
   was organized by Calibration Laboratory of SHMU - RIC Bratislava as
   Pilot laboratory in the field of temperature, barometric pressure and
   relative humidity for Calibration laboratories of meteo-services of
   Central and Eastern European Countries. ILC was realized in accordance
   with the EAL-P7. Five Calibration laboratories took a part in this
   action. All participant laboratories have the numerical value of En 
   1 for all quantities and measuring points.
   The Calibration Laboratory of Slovak Hydrometeorological Institute is
   accredited since June 25th 2002 in accordance with the International
   Standard ISO/IEC 17025 by the assessment of the accreditation body in
   Slovakia SNAS (Slovak National Accreditation Service, accreditation
   number: K 017) for the calibration of the following instruments:
   classic liquid-in-glass thermometers, PRTs platinum resistance
   thermometers, thermographs, mechanical and electronic hygrometers,
   hygrographs, electronic barometers and anemometers. Since June 17th
   2005, the Laboratory has accreditation in calibration of automatic
   rain gauges and for calibration of air pollution analysers of sulphur
   dioxide, carbon monoxide, nitrogen monoxide, nitrogen dioxide and
   ozone. Non-accreditation activities of the Calibration Laboratory are
   as follow: the field calibration of rain gauges and barometers and
   checking the composition of calibration gas mixtures.
   Resolution 4.2/5 adopted two Regional Instrument Centres for RA VI. -
   Calibration Laboratory of the Slovak Hydrometeorological Institute and
   Calibration Laboratory of the Environmental Agency of the Republic of
   Slovenia, providing services predominantly in Central and Eastern and
   South-eastern parts of Europe, respectively, with the following
   functions:
     * 
       To assist Members of the Region in calibrating their national
       standard meteorological instruments,
     * 
       To organize instrument evaluations and comparisons;
     * 
       To assist Members of the Region in building Calibration Laboratory
       (CL)
     * 
       Quality assurance procedures
     * 
       to assist Members of the Region in the case of need accreditation
       in accordance with the International Standard ISO/IEC 17025
   Laboratories continually strive to ensure the quality of instruments,
   procedures, and capabilities. No matter how carefully they conduct
   these internal checks, systematic deviations often go unnoticed. It is
   therefore important that they regularly compare their measurement
   results with those of other laboratories.
   Participation in interlaboratory comparisons is a key criterion for
   accreditation too, but is also a vital investment in reliability,
   operational certitude, and staff confidence. Therefore proficiency
   testing schemes (PTS) are regularly organized interlaboratory
   comparisons to determine the technical competence of laboratories.
   ILC was organized by Calibration Laboratory of SHMU - RIC Bratislava
   as Pilot laboratory in the field of temperature, barometric pressure
   and relative humidity for Calibration laboratories of meteo-services
   of Central and Eastern European Countries. ILC was realized in
   accordance with the EAL-P7.
   The results of the interlaboratory comparisons are strictly
   confidential. The results will be presented to the other participants
   in an anonymous fashion. Each laboratory individually decides who else
   is allowed to learn about their performance.
   Interlaboratory comparisons offer a broad assessment of measurement
   accuracy. This not only extends to a laboratory’s measurement
   standards, but also to underlying procedures. Incorrect procedures can
   cause systematic deviations in the measurements.
   An En value is then calculated for each laboratory, based on
   comparison of the lab’s measurements with reference values (Y and Yref),
   in combination with the reported uncertainties for these two values (U
   and Uref).
   
   If the absolute value of En is less than or equal to 1, the lab’s
   results are in agreement with the reference values. However, if the
   absolute value of En is greater than 1, the laboratory must determine
   the cause of the systematic deviations, which may result from improper
   standards, instruments or procedures.
   To establish good organization of ILC, it was sent the questionnaire
   on calibration possibilities of participants. On base of answers the
   Pilot Laboratory supplies this action by suitable instruments.
   These instruments will be calibrated in concerned CLs, using their
   standard procedures. After calibration, each participant sent
   instruments to next CL according time table (schedule) and sent their
   calibration results (certificates, protocols) to Pilot laboratory.
   After finishing ILC the Pilot laboratory will perform data evaluations
   in the Report.
   Instrumentation for temperature:
   indicator testo 400, No. 01426399/710
   sensor PRT, testo 0614.0240 , No. 01394969/710
   Instrumentation for relative humidity:
   indicator testo 400, No. 01426399/710
   sensor testo 0636.9715, No. 710
   Instrumentation for barometric pressure:
   Vaisala, PTB220A, No. C4050004
   Participants:
     * 
       Czech Hydrometeorological Institute, Prague, Czech Republic,
     * 
       IMGW, Warsaw, Poland,
     * 
       Estonian Meteorological and Hydrological Institute, Tallin,
       Estonia,
     * 
       Latvias Vides Geologijasun meteorologijas agentura, Riga, Latvia,
     * 
       Lithuanian Hydrometeorological Service, Vilnius, Lithuania.
   Time table of action:
         2007. 
           calibration of RH sensor in DKD-testo, Germany,
   14.11.2007 calibration of all instruments in Pilot Laboratory,
   22.11.2007 Czech Hydrometeorological Institute,
   return,
         2008. 
           calibration of thermometer and barometer in Slovak Institute
           of Metrology,
   break - structure reorganization of Slovak Hydrometeorological
   Institute,
         2008. 
           calibration of all instruments in Pilot Laboratory,
         2008. 
           Latvias Vides Geologijasun Meteorologijas Agentura, Riga,
         2008. 
           Estonian Meteorological and Hydrological Institute, Tallin,
         2008. 
           Lithuanian Hydrometeorological Service, Vilnius,
         2008. 
           IMGW, Warsaw, Poland.
   return
         2008. 
           calibration of all instruments in Pilot Laboratory.
   We would like to thank to Latvias Vides Geologijasun Meteorologijas
   Agentura, Riga, for significant help in organization of this ILC.
   Evaluation:
   The following table shows the results from the participating
   laboratories with number 1 to 5. Each laboratory was given a number
   which is used in the table for each measuring point.
   Quantity
   laboratory
   Pilot
   1
   2
   3
   4
   5
   Temperature
   U
   U
   En
   U
   En
   U
   En
   U
   En
   U
   En
   -20 °C
   0,05
   0,023
   0,11
   0,25
   0,04
   0,077
   0,07
   0,22
   0,09
   0,024
   0,11
   0 °C
   0,023
   0,00
   0,24
   0,08
   0,077
   0,56
   0,11
   0,08
   0,024
   0,00
   20 °C
   0,023
   0,07
   0,25
   0,12
   0,084
   0,10
   0,09
   0,19
   0,024
   0,02
   Pressure
   U
   U
   En
   U
   En
   U
   En
   U
   En
   U
   En
   850 hPa
   0,12
   0,18
   0,11
   0,58
   0,05
   0,086
   0,07
   0,16
   0,35
   0,13
   0,28
   900 hPa
   0,18
   0,32
   0,58
   0,15
   0,086
   0,15
   0,16
   0,29
   0,13
   0,23
   950 hPa
   0,18
   0,21
   0,58
   0,15
   0,085
   0,07
   0,16
   0,35
   0,13
   0,23
   1000 hPa
   0,18
   0,16
   0,58
   0,12
   0,090
   0,01
   0,16
   0,35
   0,13
   0,23
   1050 hPa
   0,18
   0,42
   0,58
   0,17
   0,094
   0,10
   0,16
   0,35
   0,13
   0,28
   Humidity
   U
   U
   En
   U
   En
   U
   En
   U
   En
   U
   En
   25 %
   2,5
   0,28
   0,14
   1,43
   0,03
   2,0
   0,03
   1,30
   0,18
   1,8
   0,22
   50 %
   2,5
   0,29
   0,43
   1,43
   0,14
   2,2
   0,24
   1,30
   0,25
   1,8
   0,27
   75 %
   2,5
   0,41
   0,38
   1,43
   0,28
   2,1
   0,12
   1,30
   0,35
   1,8
   0,16
   90 %
   2,5
   0,50
   0,30
   1,43
   0,45
   2,3
   0,03
   1,30
   0,21
   1,8
   0,26
   A result is considered satisfactory, when the numerical value of En 
   1.
   A following table shows that all laboratories for all quantities and
   measuring points have the numerical value of En < 1.
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