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PRZEDMIOT
WZORCOWANIA

CALIBRATED
INSTRUMENT

ZGLASZAJACY
APPLICANT

METODA
WZORCOWANIA

METHOD OF
CALIBRATION

WARUNKI
SRODOWISKOWE
ENVIRONMENTAL
CONDITIONS

System do transferu czasu typu TTS-4, nr fabr. 147, produkcji firmy: PikTime Systems
sp. z 0.0., wyposazony w anten¢ Javad typu RingAnt-G3T, nr fabr. 0638, oraz kabel
antenowy Heliax ze stabilizacja fazy typu FSJ1-50A, nr fabr. TTS4-147A i TTS4-147B,
dhugosci ok. 50 m, wyposazony w ogranicznik przepie¢ PolyPhaser DXXZ+06NFNF-A
Time transfer system of the type TTS-4, SN 147, brand of PikTime Systems, Ltd., equipped
with Javad antenna of the type RingAnt-G3T, SN 0638, and phase stabilized Heliax antenna
cable of the type FSJ1-50A, SN TTS4-147A and TTS4-147B, of about 50 m length,
equipped with PolyPhaser DXXZ+06NFNF-A lightning arrester

PikTime Systems, Ltd, 22 Cytrynowa St.,
61-602 Poznan, Poland

Poréownanie wynikéw pomiaréw, wykonanych w odniesieniu do UTC(PL), uzyskanych za
pomoca wzorcowanego systemu do transferu czasu z wynikami uzyskanymi za pomoca
kontrolnego systemu do transferu czasu — instrukcja postgpowania przy poréwnaniu skal
czasu metoda obserwacji jednoczesnych satelitéw GPS, nr systemowy I[P2-TF, wyd. 4
z30.05.2008.

Comparison of measurement results, performed with reference to UTC(PL), obtained with
the usage of the calibrated time transfer system, with measurement results obtained with the
usage of the working time transfer system — instruction of proceeding during comparison of
time scale using GPS CV method — system No. IP2-TF, 4 issue, date of issue: 30.05.2008

Temperatura: 21 +23)°C
Wilgotnos¢: (35+55)%
Ambient temperature: (21 +23)°C
Humidity: (35+55)%

on behalf of President of GUM

ZA

Niniejsze $wiadectwo moze by¢ okazywane lub kopiowane tylko w catosci. Nie jest wazne bez podpiséw i pieczgci.
This certificate should be used or reproduced only in its entirety. It is not valid without signatures and stamps.
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DATA WYKONANIA 24 —25 marca 2014 r.

POMIAROW March 24 - 25, 2014

DATEOF CALIBRATION  (24-03-2014 —25-03-2014)

(dd-mm-yyyy)

SPOJNOSC Wyniki wzorcowania systemu do transferu czasu zostaly odniesione do panstwowego

POMIAROWA wzorca jednostek miar czasu i czestotliwosci poprzez zastosowanie jako przyrzadéw

kontrolnych systemu do transferu czasu typu TTS-4, nr fabr. 108, kalibrowanego za pomoca
systemu kalibracyjnego Sekcji Czasu BIPM, oraz czgstosciomierza-czasomierza cyfrowego
typu SR-620, nr fabr. 4423, synchronizowanego czestotliwoscia wzorcowa z panstwowego
wzorca jednostek miar czasu i czgstotliwosci, oraz wykonanie pomiaréw w odniesieniu do
UTC(PL).

TRACEABILITY Calibrations results of the time transfer system have been referred to the national time and frequency
standard through application of the working time transfer system of the type TTS-4, SN 108,
calibrated with the usage of travelling system of Time Section BIPM, as well as the working time
and frequency counter of the type SR-620, SN 4423, synchronized by standard frequency taken
from national time and frequency standard, and performing of measurements with reference to

UTC(PL).
NIEPEWNOSC Niepewnos$¢ pomiaru zostata wyznaczona zgodnie z zaleceniami zawartymi w dokumencie
POMIARU EA-4/02 Podane warto$ci niepewnosci stanowia niepewnos$¢ rozszerzona przy poziomie

ufnosci ok. 95 % i wspolczynniku rozszerzenia &k = 2.
UNCERTAINTY OF The measurement uncertainty has been determined in accordance with EA-4/02 Document.

MEASUREMENT The reported expanded uncertainty is stated as the standard uncertainty multiplied by the
coverage factor £ = 2, which corresponds to a coverage probability of approximately 95 %.

WYNIKI
WZORCOWANIA
RESULTS

OF CALIBRATION

Opo6znienie wewnetrzne, Int Dly (GPS, L1C), systemu do transferu czasu TTS-4, nr fabr. 147, wyznaczone podczas
wzorcowania wynosi: Int Dly (GPS, L1C) = (-23 + 10) ns,
gdzie niepewno$¢ standardowa wyznaczona metoda typu A i metoda typu B wynosita odpowiednio:

us = 1,1 ns (RMS) i up=>5ns (oszacowane czynniki systematyczne).

Zmierzone opoznienie kabla antenowego FSJ1-50A, SN TTS-4 147A (3 m) + SN TTS-4 147B (47 m), razem
z ogranicznikiem przepie¢ PolyPhaser DXXZ+06NFNF-A, wynosi: (203 £ 1) ns.

The internal delay, Int_Dly (GPS, L1C), of the TTS-4, SN 147, determined during calibratiorn, amounts to:
Int Dly (GPS, L1C) =(-23 £ 10) ns,

where the standard uncertainty determined with A and B method amounted to:
uy = 1,1 ns (RMS) and ug =S5 ns (estimated systematic effects).

Determined antenna cable delay, of FSJ1-50A, SN TTS-4 147A (3 m) + SN TTS-4 147B (47 m), together with
PolyPhaser DXXZ+06NFNF-A lightning arrester, amounts to: (203 £ 1) ns.

Sprawdzit(a):
Checked by:
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The Central Office of Measures is responsible for ensuring mutual compliance and appropriate accuracy of the
results of measurements carried out in Poland as well as their traceability to the International System of Units (SI).

The Central Olffice of Measures as national metrology institute is the source from which the accredited calibration
laboratories obtain their measurement traceability. The primary role of the national metrology institute is confirmed in
the international document ILAC P10:2002, ILAC Policy on Traceability of Measurement Results and the document
DA-06 issued by the Polish Centre for Accreditation entitled “PCA policy on providing traceability for measurement”.

GUM laboratories participate in comparisons of measurement standards with other national metrology institutes in
Europe and worldwide.

GUM calibration laboratories have implemented a quality assurance system based on standard PN-EN ISO/IEC
17025:2005 “General requirements for the competence of testing and calibration laboratories”.

GUM is a signatory of a Mutual Recognition Arrangement (CIPM MRA) for national measurement standards and for
calibration and measurement certificates issued by national metrology institutes.

The information with regard to the calibration and measurement capabilities (CMCs) is specified in Appendix C of the
CIPM MRA. This certificate is consistent with the calibration and measurement capabilities (CMCs) that are included in
Appendix C of the Mutual Recognition Arrangement (MRA) drawn up by the International Committee for Weights and
Measures (CIPM). Under the MRA, all participating institutes recognize the validity of each other’s calibration and
measurement certificates for the quantities, ranges and measurement uncertainties specified in Appendix C (for details
see http://www.bipm.org)




