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BIPM GPS calibration information sheet

Laboratory:

DTAG

Date and hour of the beginning of measurements:

Mar. 06, 1998 16:00 UTC

Date and hour of the end of measurements:

Mar. 10, 1998 10:00 UTC

Plot of portable receiver set-up:

DTA% B 320 mm t 70 mm
North CE'PM@
> | 5MHz Lo EJ
DTAG BIPM-3 #24
1PPS 2 IF
Master Clock o 1 f 5 f
> 1PPS-delay = 129 ns cable delay = 486 ns
UTChrac
Rise time of the local UTC pulse: 11 ns

Receiver information

Local: Portable: BIPM3
¢ Maker: Van Swinden Laboratory Allen Osborne Associates
e Type: NBS TTR6
e Serial number: 19 SN 277
e Receiver internal delay : 61,1 ns 57 ns
o [F Antenna cable identification: |# 21 #22

Corresponding cable delay : 486 ns 486 ns
e UTC cable identification: #28

Corresponding cable delay :

Delay to local UTC : 75,1 ns 129 ns
e Receiver trigger level: 0,5V 05V
e Coordinates reference frame: WGS 84

Latitude:

N 49° 52° 5,624

Longitude: E 008° 37’ 29,762”’
Height: + 204,16 m
Description of the local method of cable delay measurement:
g
TIC Stat]—e—"\_, g5 — Yy, #2zve2s 905,5 ns
SOOMMI0EY gy SN i 2 )) #22+#23=9015ns
#24 +#23=8352ns
#23
Master >
Clock #81 e TIC reading: 45,7 ns
> @ - Start m/05V
T i 1PPS-delay = 129 ns
Cable delay control
Cable identification delay measured by BIPM | delay measured by local method
BIPM portable IF antenna cable C1 235.5 ns -
BIPM portable UTC cable C4 170.0 ns -
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BIPM GPS calibration information sheet

Laboratory: PTR
Date and hour of the beginning of measurements: | 50834 4998 - 03-42  09: 46 4TC
Date and hour of the end of measurements: 50 989 4998 ~03 47 (6: A4 UTC
Plot of portable receiver set-up: |
—— ot [ T Shut n
CSZ | / \ D/;:ﬁg[b Sf% C
‘ 1 |uTC (Pr)
j A RLLNG UTC(eTBY: 0ng | [ UTCPT8)-50mF—1
50MA Ampl. BIPM3 Rockw. (olling IF
Rise time of the local UTC pulse: I Lg
ohs Y1727
Receiver information
Local: PTB 04 Portable: BIPM3
e Maker: Roc. k well (o [[{n S Allen Osborne Associates
e Type: NBS - type TTR6
e Serial number: — SN 277
e Receiver internal delay : FThs 57 ns
|« IF Antenna cable identification: | AT 06/IF __ o]
Corresponding cable delay : 626 he (676 ns) 235ns
o UTC cable identification: ___ | prg__________| _PIB______ |
| _Corresponding cabledelay: | - e bR s
Delay to local UTC : ~50ns (0 ns) 0 ns
» Receiver trigger level: 0,5V 0.5V
| Coordinates reference frame: | LTRF_88 | TRF. _8_&____1r_
T 5 A G BT s30T 0
| Longitude: [ E A7 27 39, 728" | E 107 27 3,895"
Height: 456, M m 4130,2 m

Pulse method

Description of the local method of cable delay measurement:

MITREX wmethed

Electranic o S%'_*- o,gvT gl _l..
Gates Stop o5V IC TIC stoo | MITREX|_ 1Y
X +dl Lo tdly |
‘—.[—Lﬁwbu undee Cest ¢ cable wadss Sect
Cable delay control
Cable identification delay measured by BIPM | delay measured by local method
BIPM portable IF antenna cable C1 235.5 ns 2353 ( Pul—S( method )
BIPM portable 5EE cable €4/ 1200ns 2 34 1_[ MITREX)
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BIPM GPS calibration information sheet

Laboratory:

TUG

Date and hour of the beginning of measurements:

19.3.1998 (MJD 50891) 19:06

Date and hour of the end of measurements:

23.3.41998 (MID 50£95) H0:20

Plot of portable receiver set-up:

IOMHz | FREQ. DISTR. | 3MHz CLOCK
AMPLIFIER UTC(TUG)
v IPPS 1
C1
HPS071A PULSE DISTR. | |pps !
SNO107 AMPLIFIER e >
7 GPS RECEIVER
0.IMH
L . SMHz BIPM-3
IMHz | FREQ. DISTR.
SMHz AMPLIFIER

Rise time of the local UTC pulse: _5 ns

Receiver information

Local:

Portable: BIPM3

e Maker: NBS Allen Osborne Associates

¢ Type: NBS TTR6

e Serial number: 12 SN 277

e Receiver internal delay : 55.6 ns 57 ns

o IF Antenna cable identification: |412A Cl
Corresponding cable delay : 222 ns 235 ns

e UTC cable identification: Al BF1
Corresponding cable delay : 34.3 ns 40.7 ns
Delay to local UTC : 343 ns 108 ns

e Receiver trigger level: 05V

¢ Coordinates reference frame: ITRF 88 ITRF 88

Latitude:

N 47 04 01.6882

N 47 04 01.6395

Longitude:

E 1529 36.6710

E 1529 36.6710

Height:

540.31 m

540.31 m

Description of the local method of cable delay measurement:

CA :

S - Starr | ¢, 0.4, BoL

£ Vv OR6%

. S0l
\‘ T‘ STOf ‘%' \ c-e )
!
N-BNC
Cable delay control
Cable identification delay measured by BIPM | delay measured by local method

BIPM portable IF antenna cable C1

235.5ns

234.3 ns

BIPM portable UTC cable C4

170.0 ns

o
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BIPM GPS calibration information sheet

Laboratory:

IEN

Date and hour of the beginning of measurements:

5083% . 28-0% -

.

Date and hour of the end of measurements:

50902 -9 -03—-
-

2S ’ 46:19:%0 (T
20 - 08309, utcC

B

Plot of portable receiver set-up:

| SHH2
Cs (MO) p DISTRIB. |
HpSoH A | |AHPLIFERY

Rise time of the local UTC pulse

: 45 ns

T

Receiver information

Local:

Portable: BIPM3

e Maker: NBS Allen Osborne Associates
o Type: NBS/GPS TME TRANSFER TTR6
e Serial number: 024 SN 277
e Receiver internal delay : 253 ns (¥) 57 ns
 IF Antenna cable identification: | P4 | W2 |
Corresponding cable delay : (nowrnal valie : 230 hs ) (nominel vaQue : 236 ns)
|« UTC cable identification: | As(IBN) | AP (BiPM) |
| _Corresponding cable delay: | nol avaclobRe | & poly availalhl
Delay to local UTC : A2,% ns 14,3 ns
e Receiver trigger level: oSV 05V
o Coordinates reference frame:  [45°00'Sk, 048" N (ITRF88)| ITRF 88

e e — ——— —— ———— ————— ———

b e s e e e e . fle e e e S e e e ]

b e e e s e o e e e —— o — ]

6#) We cannot
e (mtvwale
PULSE METHOD

kecesven

Description of the local method of cable delay measurement:
e Mcu-nr«l\m\-rwcif the IFMWCJ&LM aud-

delay.

trggen Quvels : +0,5 v

X SR 620
/ S*Jap
calole umdan (e
Cable delay control
Cable identification delay measured by BIPM | delay measured by local method
BIPM portable IF antenna cable C1 235.5 ns -
BIPM portable UTC cable C4 170.0 ns -
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BIPM GPS calibration information sheet

Laboratory:

R.O.A.

Date and hour of the beginning of measurements:

DIJM=50909 ;98-04-06 ; 15 :30 UTC

Date and hour of the end of measurements:

DIM=50916 ;98-04-06 ; 07 :45 UTC

Plot of portable receiver set-up:

N N
«—>
1 _pps ¢ 30 cm.
HP5071A PULSE DIST.AMP. | ! PPS i
CESIUM CLK| | AUSTRON mod1294| 1 pps e ls 1% Lo| yIF
s/n 583 BIPM ROA TTR6
FREQ.DIST.AMP. |——2 | RECEIVER.GPS s/n 253
SMHz . HP 5087A .

Rise time of the local UTC pulse :

<7ns

Receiver information

Local:

Portable: BIPM3

e Maker: Allen Osborne Associates Allen Osbome Associates
e Type: TTR6 TTR6
e Serial number: SN 253 SN 277
e Receiver internal delay : 50 ns 57 ns
o IF Antenna cable identification: JF €1 __
Corresponding cable delay : 234 ns 2352ns |
¢ UTC cable identification: ROA ROA
Corresponding cable delay : O ns 0 ns
Delay to local UTC : O ns Ons
e Receiver trigger level: 0.5V. 05V
e Coordinates reference frame: ITRF
Latitude: 36°27° 51.3830” N
Longitude: 353°47’ 37.8460
Height: 76.00 m

Description of the local method of cable delay measurement:

T.I.C. | START | goaTRE Tx. 75MHz.
e STOP MODEM R 75MH
X Z
PMe681 | TW - 040 |<
Cable delay control
Cable identification delay measured by BIPM delay measured by local method
BIPM portable IF antenna cable C1 235.5 ns 2352 ns +13.6 10" (K=2)
BIPM portable UTC cable C4 170.0 ns 169.9 ns
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BIPM GPS calibration information sheet

Laboratory:

IPQ

Date and hour of the beginning of measurements:

98.04.18 (MJD 50921) 10:58

Date and hour of the end of measurements:

98.04.22 (MJD 50925) 9.56

5 MHz

Plot of portable receiver set-up:

.

IF

Cs S071A SMHz
S Dist Ampl Bipm
1PPS
1PPS [ 5SMHz
Pulse Dist GPS/IPQ

Rise time of the local UTC pulse

1PPS

: 7,689 © =164 ps

Receiver information

Local: Portable: BIPM3

e Maker: Allen Osborne Associates Allen Osborne Associates

e Type: TTR6 TTR6

e Serial number: 279 SN 277

e Receiver internal delay : 51ns 57 ns

» IF Antenna cable identification: |1IF | e ——]
i —Corresponding cable delay : 88 ns 236 ns S
e UTC cable identification: IPQ1 IPQ
| _Corresponding cabledelay: | | ]

Delay tolocllUTC: |

e Receiver trigger level: 05V 05V

e Coordinates reference frame:

e e e e e —— — s ————————————

e e e e s o ————————————

155,86m

155,32m

Pulse method

Description of the local method of cable delay measurement:

TIC
500hm /0,5V
_START STOP
1 pps IF
UTC(IPQ)
Cable delay control
Cable identification delay measured by BIPM | delay measured by local method
BIPM portable IF antenna cable C1 235.5 ns 235,958 ns ¢ 61,9 ps
BIPM portable UTC cable C4 170.0 ns 170,398 ns ¢ 41,1 ps
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BIPM GPS calibration information sheet

Laboratory: ©OCA - COUGA
Date and hour of the beginning of measurements: [ A®43- o4 -38 SO SO  0d:06ur
Date and hour of the end of measurements: OO . o0S -4 SoB3F D6 Ak ot
Plot of portable receiver set-up:
CS 6os | Sty | ,—-D_[
oca Ne bllﬂ" ane l
Lo |
y Aien. 3 e

Rise time of the local UTC pulse:

Receiver information

Local:

NBS ot

Portable: BIPM3

e Maker: Atlen oSQpane  ASSOLATES Allen Osborne Associates
o Type: TTAS TTR6
e Serial number: SN 0S8R SN 277
¢ Receiver internal delay : ) AUy Totiok N0 57 ns
 IF Antenna cabloidentification: | { Qe Soalonmaaif | CA_______ |
Corresponding cable delay : 236 an
o UTC cable identification: | _ oo | oA
|__Comresponding cabledelay: | -~ ____ 1 ____ S
Delay to local UTC : S my 8BS my
e Receiver trigger level: ©,S v 05V

¢ Coordinates reference frame:

| Latitude: ] ¢ H2° 49 43,3318 N____BE;"_ LS AT, 333%°)]
| Longitude: | | 06° SS 46, 8L E__ | OR® SS' A6, 6L E |
Height: A%522 %o A322 . S0

Description of the local method of cable delay measurement:

Aepr N Smar

CS Gos® ‘ﬁ} *——1Oaci 8?‘:2“23

oen Ne & @ T 1y
o/
S

%% ando [k
Cable delay control
Cable identification delay measured by BIPM | delay measured by local method
BIPM portable IF antenna cable C1 235.5 ns %S, 36 m
BIPM portable UTC cable C4 170.0 ns P
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BIPM GPS calibration information

sheet

Laboratory: LPTF

Date and hour of the beginning of measurements: | 05-05-98 12h44 UT

Date and hour of the end of measurements: 05-18-98 04h18 UT

Plot of portab£ receiver set-up:

]

/AR
‘ | 7777
P—— . cLock Y
Césmum —-%) AMPLI | UTC(OP)
10 MHz |
HP 5071A ’ |
SMHz | ampLi | — L—)UTC OP) REF | BIPM3
5 MHz { {—— 1 s MHz o UTC(OF) REF l
— |
Mirooha | ' |sMHz  1PPS
icrophase | | |\ , sorcomy B 1 ‘ ,
STEPPER P IMuz [ rees | R B B

Rise time of the local UTC pulse: 5 ns

Receiver information

Local: Portable: BIPM3
e Maker: Allen Osborne Associates Allen Osborne Associates
» Type: TTRS TTR6
e Serial number: SN 051 SN 277
® Receiver internal delay : 54 ns 57 ns
o [F Antenna cable identification: |n° 505 n° 1
Corresponding cable delay : 168 ns 236 ns
e UTC cable identification: n° 503 n° 494
Corresponding cable delay : 37 ns 48 ns
Delay to local UTC : 304 ns 315ns
e Receiver trigger level: 05V 05V
e Coordinates reference frame: ITRF 88 ITRF 88
Latitude: 48°50°09°°.2369 48°50°09°°.0999
Longitude: 02°20°05°°.8730 02°20°05°°.7389
Height: 124.51 m 124.58 m

Description of the local method of cable delay measurement:

Dual weighing method using a time interval counter HP 5370 triggered by 1 PPS from BNM-LPTF

hydrogen maser.

The time base of the time interval counter is steered by 10 MHz maser.
The process is repeated twice.

Final result is the mean value of both evaluations of the cable delay.

Cable delay control
Cable identification delay measured by BIPM delay measured by local method
BIPM portable IF antenna cable C1 235.5 ns 236.489 ns * 300 ps
BIPM portable UTC cable C4 170.0 ns 170.549 ns + 300 ps
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Appendix IT1

Daily results of the comparisons

Lab Date Number Mean Standard Standard
1998 of individual Offset deviation deviation
common of individual of
views /ns common view the mean
/ns /ns
(0)Y Feb 05 28 -1.25 3.18 0.6
Feb 06 43 -0.75 2.80 0.43
Feb 07 43 -1.30 343 0.52
Feb 08 46 -1.44 3.09 0.46
Feb 09 46 -0.58 2.88 0.42
Feb 10 46 -1.23 345 0.51
Feb 11 43 -0.88 3.22 0.49
Feb 12 13 -0.9 33 0.92
VSL Feb 13 11 -21.95 1.79 0.54
Feb 14 41 -22.30 1.72 0.27
Feb 15 41 -22.40 1.95 0.3
Feb 16 15 -22.53 2.02 0.52
Feb 17 40 -22.39 1.98 0.31
Feb 18 41 -21.84 1.72 0.27
Feb 19 38 -21.65 1.59 0.26
Feb 20 42 -22.87 2.28 0.35
Feb 21 41 -22.86 2.3 0.36
Feb 22 42 -22.6 2.26 0.35
Feb 23 11 -22.16 2.13 0.64
NPL Mar 03 9 2.87 2.23 0.74
Mar 04 13 1.15 1.65 0.46
Mar 05 10 1.93 . 2.93 0.93

DTAG  Mar 06 - - - -

Mar 07 - - - -
Mar 08 - - - -
Mar 09 - - - -
PTB Mar 12 29 -7.25 3 0.56
Mar 13 45 -7.14 2.18 0.32
Mar 14 45 -7.44 2.48 0.37
Mar 15 45 -7.86 2.77 0.41
Mar 16 46 -7.51 2.96 0.44
TUG Mar 19 12 -7.71 1.83 0.53
Mar 20 46 -7.75 1.73 0.26
Mar 21 47 -7.34 2.11 0.31
Mar 22 46 -7.21 2.05 0.3

Mar 23 20 -8.39 1.76 0.39



Lab

IEN

ROA

IPQ

OCA

OP

Date
1998

Mar 25
Mar 26
Mar 27
Mar 28
Mar 29
Mar 30

Apr 06
Apr 07
Apr 08
Apr 09
Apr 10

Apr 18
Apr 19
Apr 20
Apr 21
Apr22

Apr 28
Apr 29
Apr 30
May 01
May 02
May 03

May 04
May 05
May 06
May 07
May 08
May 09
May 10
May 11
May 12
May 13
May 14
May 15
May 16

Number
of individual
common views

14
41
40
40
39
13

16
43
47
34
44

12
19
27
33

18
19
20
20
27
33

22
44
43
42
44
44
44
44
42
44
42
41
42

30

Mean
offset

/ns

-22.96
-23.12
-22.66
-22.9

-22.69
-22.77

-9.32
-9.59
9.5

-9.34
-9.58

-30.82
-30.27
-29.6

-29.78
-29.97

6.16
5

4.67
5.19
5.53
4.51

-2.6

-3.36
-3.66
-2.67
-2.9

-2.65
-2.75
-2.83
-3.18
-2.81
-3.2

-3.45
-2.98

Standard
deviation
of individual
common view

/ns
1.48
191
1.95
1.47
1.3

1.53

1.8

1.58
1.59
1.48
1.81

2.74
0.92
1.71
1.91
1.49

24
1.72
1.91
1.98
2.96
24

3.11
2.52
2.06
1.98
2.62
2.67
2.21
2.05
2.09
2.27
2.49
1.7

1.88

Standard
deviation
of
the mean

/ns
0.39
0.3
0.31
0.23
0.21
0.42

0.45
0.24
0.23
0.25
0.27

0.79
0.21
0.33
0.33
0.74

0.57
0.39
0.43
0.44
0.57
0.42

0.66
0.38
0.31
0.3

0.39
0.4

0.33
0.31
0.32
0.34
0.38
0.26
0.29



