




































BIPM GPS calibration information sheet 
Laboratory: N'Pl-
Date and hour of the beginning of measurements: 
Date and hour of the end of measurements: 

Rise time of the local UTC pulse: __ _ 

Receiver information 
Local: Portable: BIPM3 

• Maker: OS b S .:" , ", .. AlIen Osborne Associates 

• Type: TTR £j:). TTR6 

• Serial number: SN277 

• Receiver internal delay : b <"{ ·5 · .... \ 57 ns 

• IF Antenna cable identification: r - ---- -------- --- --
Corresponding cable delay : J2..h ' S 'n '1.. '-s co,;. S 

• UTC cable identification: --
r--------- ---- --- --

Corresponding cable delay : -
Delay to local UTC : 7 n .\ 6 ¥'\r 

• Receiver trigger level: Pb""',- I (. 'r-I " '('( 0.5 V 

• Coordinates reference frame: b U ",,1 T . r---------------------
Latitude: ___ ----------------------
Longitude: ----------------------
Height: . 66-L5::) . 2.3 

Description of the local method of cable delay measurement: 

Cable delay control 
Cable identification delay measured by BIPM delay measured by local method 

BIPM portable IF antenna cable Cl 235.5 ns -,.." 'J'r' 

BIPM portable UTC cable C4 170.0 ns V\ Ir.-., 



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: 

DTAG 
Master Clock 

> 

> 

> 

5MHz LO 

1 PPS BIPM-3 IF 
#81 t 

1 PPS-delay = 129 ns 

UTC
OTAG 

Rise time of the local UTC ulse: 11 ns 

Receiver information 
Local: 

• Maker: Van Swinden Laboratory 

• Type: NBS 

• Serial number: 19 

• Receiver internal delay : 61,1 ns 

• IF Antenna cable identification: # 21 

Corresponding cable delay : 486 ns 

• UTC cable identification: #28 

Corresponding cable delay : 

Delay to local UTC : 75,1 ns 

• Receiver trigger level: 0,5 V 

• Coordinates reference frame: WGS84 

Latitude: N 490 52' 5,624" 

Longitude: E 0080 37' 29,762" 

Height: + 204,16 m 

cable delay = 486 ns 

Portable: BIPM3 
AlIen Osborne Associates 

TTR6 

SN277 

57 ns 

#22 

486 ns 

129 ns 

0.5V 

Description of the local method of cable delay measurement: 

Sl.a~ IF TIC # 22 + # 24 = 90S,S ns #22 9 50 Ohm 10,5 V LO # 22 + # 23 = 901,5 ns Stop - -
#24 

# 24 + # 23 = 835,2 ns 
# 23 

Ma~w-- > lop 
TIC I Cloe #81 Istart 

TIC reading: 45,7 ns 
> - 50 Ohm 10,5 V 

UTC
OTAG 

X-cable = 83,3 ns 1 PPS-delay = 129 ns 

Cable delay control 
Cable identification delay measured by BIPM delay measured by_local method 

BIPM portable IF antenna cable Cl 235.5 ns -
BIPM l'ortable UTC cable C4 170.0 ns -



BIPM GPS calibration information sheet 
Laboratory: PTS 
Date and hour of the beainnina of measurements: 50~g'l- 1c::Jf:l8 - 03 - A2 09 : '1-6 liTe 
Pate and hour of the end of measurements: 50 S'g~ A,qg :.. ·a3 -" r ne.: All- UTC 

Plot of portable receiver set up· I - • 
StaA ...... I CS2 

6111(z 

~ 
P,,[se cS ... " TIC ... 

Dj~t(i b. '" / ~t~ 
Am"l. 

r-

Ri 

lUTe (PTS) 
f , It 

HP 5HHz '> 'Di ~ tr UiC (rTB)! OhS UTC(PT8J~S6n ... 
~ LO 

5014A . A h'I pi. 
.J 

]/PM3 I?otkw. (D({;"S .... 

JF 
se time of the local UTC pulse: L8 I I 

5HS 
( 

\ 1Flc1 

Receiver information 
Local: PT B 01/ Portable: BIPM3 

• Maker: AlIen Osborne Associates 

• Type: N SS - tvoe TTR6 

• Serial number: -' SN277 

• Receiver internal delay: 11 hS 57 ns 

• IF Antenna cable identification: . AT 06 I r F ., C 4 ---------------------- -------- .---- -. 7~----T,...------------------
Corresponding cable delay : I> 26 hS (" ~1G ns 2 35'11.<) 

!_~~~l~~~~~~~~~~ ____________ ~1i ___________ ~---~IB----______ _ 
Corresponding cable delay : - -

--------------------------------------7------~------------------
Delay to local UTC : - 50 115 (0 115') 0 i'JS 

• Receiver trigger level: 0,5' V 0.5 V 

I 

Description of the local method of cable delay measurement: 
Puhe "'et~IHl H ITREX method 

Cable delay control 
Cable identification delay measured by BIPM delay measured bv local method 

BIPM portable IF antenna cable Cl 235.5 ns '2 '35'~ -( pu.LS! h1tthodJ 
BIPM portable~ cable:&i:(~ Hie e rI:I 2Jlf.4 " MITRt)(j 
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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. 3.1QQ8 (t1jD SOeQS) ..-t() :.20 

Plot of portable receiver set-up: 
IOMHz FREQ. DISTR. 5MHz CLOCK (\ 

AMPLIFIER UTC(TUG) I I 
+ lPPS 

Cl 
HP507lA PULSE DISTR. IPPS SNOlO7 AMPLIFIER 

O.IMHz 
BFl GPS RECEIVER 

I 
I 

5MHz BIPM-3 
IMHz FREQ. DISTR. 
5MHz AMPLIFIER 

Rise time of the local UTC ulse: _5 ns 

Receiver information 
Local: Portable: BIPM3 

• Maker: NBS AlIen Os borne Associates 

• Type: NBS TIR6 

• Serial number: 12 SN277 

• Receiver internal delay: 55.6 ns 57 ns 

• IF Antenna cable identification: 412A Cl 

Corresponding cable delay: 222 ns 235 ns 

• UTC cable identification: Al BFl 

Corresponding cable delay: 34.3 ns 40.7 ns 

Delay to local UTC : 34.3 ns 108 ns 

• Receiver trigger level: 0.5 V 

• Coordinates reference frame: ITRF 88 ITRF 88 

Latitude: N 4704 01.6882 N 47 04 01.6395 

Longitude: E 152936.6710 E 152936.6710 

Height: 540.31 m 540.31 m 

Description of the local method of cable delay measurement: 
C4::....-___ 

, 
N·~AJC 

Cable identification 
BIPM portable IF antenna cable Cl 

BIPM portable UTC cable C4 

Cable delay control 
delay measured by BIPM delay measured by local method 

235.5 ns 234.3 ns 
170.0 ns 

! 
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BIPM GPS calibration information sheet 
Laboratory: It::N 
Date and hour of the beginning of measurements: 508<31- . q g -O~ - z..S i ,{6:1<i:~ lrTc.. 
Date and hour of the end of measurements: '?0902,'·Qg -o~- >-0 ' o~ : Ot u-rc, , I 

Rise time of the local UTC pulse: ~ 5 h$ 

Receiver information 
Local: Portable: BIPM3 

• Maker: tJBS Alien Osborne Associates 

• Type: was/ups ,'HE 'TRANSFCt2- TTR6 

• Serial number: {)3-i SN277 

• Receiver internal delay : 2S~ tI~ (.,.) 57 ns 

• IF Antenna cable identification: IF 1- \F !2." 
~--------------------- r----------------------r------------------

Corresponding cable delay : (noW\\'ha.i v~e ! 2!>O h4!o) (~~ \(c&u.~ :2~' hS.) 
• UTC cable identification: ~PPS. (Ie~) , '" PPS (SIPM) ---------------------- -----------------------r------------------

Corresponding cable delay: rtQ[ o..v~&btt.. ~ ~o..itc.\,.t.t. r--------------------- ------------------------------------------
Delay to local UTC : "'2/~ "s 14/ ~ ns 

• Receiver trigger level: D,SV 0.5 V 

• Coordinates reference frame: 4S°0'0'Slt 048'( tJ (1~F~g) ,,.Rf 88 
r--------------------- -------~------1~-----~ -------------------

Latitude: 4S°o-0'S; Q8l" N r--------------------- --~O~j~~~~~-~-F-------r-------~----------
Longitude: tO~g' 2.0 6g6" e: r--------------------- ~----------------------r-------L----------
Height: " 306,"'< tv\ "30 b, (, ~ h'I '. 

Cable delay control 
Cable identification delay measured by_ BIPM delay measured by local method 

BIPM portable IF antenna cable Cl 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: DJM-50909 ;98-04-06 ; 15 :30 UTC 
Date and hour of the end of measurements: DJM-509l6 ;98-04-06; 07 :45 UTC 

Plot of portable receiver s 

1 s 
HP5071A PULSE DIST.AMP. 1 s 

CESIUM CLK AUSTRON mod1294 1 s 
sIn 583 BIPM ROA TTR6 

SMHz 
FREQ.DIST.AMP . RECEIVER.GPS 

SMHz . HP 5087A SMHz. 

Rise time of the local UTe pulse : < 7 ns 

Receiver information 
Local: Portable: BIPM3 

• Maker: AlIen Osborne Associates AlIen Osborne Associates 

• Type: TTR6 TTR6 

• Serial number: SN253 SN277 

• Receiver internal delay : 50 ns 57 ns 

• IF Antenna cable identification: IF Cl --------------------- ------------ ---------- ---------- ---- ----
Corresponding cable delay : 234 ns 235.2 ns 

• UTC cable identification: ROA ROA 

Corresponding cable delay : Ons o ns 

Delay to local UTC : Ons o ns 

• Receiver trigger level: 0.5V. 0.5 V 

• Coordinates reference frame: ITRF 

Latitude: 360 27' 51.3830" N 

Longitude: 3530 47' 37.8460 

Height: 76.00 m 

Description of the local method of cable delay measurement: 

T.I.C. START Tx. 7SMHz. 
SATRE 

FLUKE MODEM 
PM6681 STOP TW 040 

Rx. 7SMHz 
-

"' 

Cable delay control 
Cable identification delay measured by BIPM delay measured by local method 

BIPM portable IF antenna cable Cl 235.5 ns 235.2 ns ± 13.6 10-12 (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 (MID 50921) 10:58 
Date and hour of the end of measurements: 98.04.22 (MID 50925) 9.56 

z 

I 
Cs 5071A 

I I IF Dist Ampl rl Bipm 
cable 

5MHz 

Plot of portable receiver set-up: 

LO -----3 
l ela-y-';236 ~ 

5MH 

IPPS 
IPPS 5MHz 

Pulse Dist 
I 

I GPSIIPQ 
I 

-----~ 
IPPS 

Rise time of the local UTC pulse: 7,689 er =164 ps 

Receiver information 
Local: Portable: BIPM3 

• Maker: AlIen Osborne Associates AlIen Osborne Associates 

• Type: TTR6 TTR6 

• Serial number: 279 SN277 

• Receiver internal delay : SIns 57 ns 

• IF Antenna cable identification: IF Cl 
~--------------------- ~----------------------~------------------

Corresponding cable delay : 88 ns 236 ns 

• UTC cable identification: IPQl IPQ 
~--------------------- ~---------------------------- ----- --------

Corresponding cable delay : 
~---------------------------------------------------------------

Delay to local UTC : 

• Receiver trigger level: 0.5 V 0.5 V 

• Coordinates reference frame: ITRF 92 epoch 1988 ITRF 92 epoch 1988 ---------------------- ~------------------------------------- ----
Latitude: 380 40'15,9074" 380 40' 16,0057" ---------------------- ~-----------------------------------------
Longitude: 3500 48'50,1838 " 3500 48' 50,2040" ---------------------- ~--------------------- --------------------
Height: 155,86m 155,32m 

Description of the local method of cable delay measurement: 
P u Is e m e th 0 d 

TIC 
50 0 hm /0,5 V 

~TART ~T()P 

1 pps A. I IF 
- I I UT C (IP Q) 

Cable delay control 
Cable identification delay measured by BIPM delay measured by local method 

BIPM portable IF antenna cable Cl 235.5 ns 235,958 ns er 61,9 ps 
BIPM portable UTC cable C4 170.0 ns 170,398 ns er 41,1 ps 



BIPM GPS calibration information sheet 
Laboratory: ©CI+ - ~&A 
Date and hour of the beoinnina of measurements: .A0:>~'b - 0 k -lQ ~O 0.>&0 ~~~uj" 
Date apd hour of the end of measurements: )O:><b~ ~ 0 S - 04- So ~'?> 1- 06 :Al( Q\' 

Plot of portable receiver set-up: 
" 

S"t1It~ I , I CS 6o~ 

OtA ne, I /;)IlT'f, ~pe I I 
Lo 

ApP'l 
t::>wn. ') 

, ~ M, ~pe, ~ rr. c-\ 

Rise time of the local UTC pulse: __ _ 

Receiver information 
Local: N&S 01- Portable: BIPM3 

• Maker: A~UrJ o<;'l}l):ttJ E A ~~C( i I\ffi) AlIen Osborne Associates 

• Type: -rT(l.,S TTR6 

• Serial number: SN O$~ SN277 

• Receiver internal delay : " ..) Ibll t1IO 'Io~~ ~~ 57 ns 

• IF Antenna cable identification: f-:.J ____ ~~~t.rr~~.Jl!D~ __ C.-1 ---------------------- -------------------
Corresponding cable delay : ~'b6 ~ 

• UTC cable identification: f----~,~--------------- DCft ---------------------- -------------------
Corresponding cable delay : ./ ,. 

---------------------- f-----------------------~------------------
Delay to local UTC : <gS ~ ~1-, S 

. 
I1\.!:) 

• Receiver trigger level: t/, ~ v' 0.5 V '. 

• Coordinates reference frame: ---------------------- -----------------------f-------------------
Latitude: __ ~~~_~S~~1~~11~~-~---_~~o_~/ _ _d1:t_~jJ~~!J-

~---------------------
Longitude: ~p-6~~~~db~Jt~~~-~--- _O.6..e_.s~ _ _1~_~6.ft{~ _ 

~---------------------
Height: A 0,1.,2. ~o ...... ('~ VL, S"o 

Description of the local method of cable delay measurement: 

/ 
',_ .. /' 

,c..~ CJ.O\~ r~ 

Cable delay control 
Cable identification delay measured by BIPM delay measured by local method 

BIPM portable IF antenna cable Cl 235.5 ns <.. ~ s =1-6 fN::. 

BIPM portable UTC cable C4 170.0 ns ,....-



BIPM GPS calibration information sheet 

Laboratory: LPTF 
Date and hour of the be ginni nR of measurements: 05-05-98 12h44 UT 
Date and hour of the end of measurements: 05-18-98 04h18 UT 

Plot of portable receiver set 

Microphase 
STEPPER 

10MHz 

5MHz 

1 MHz 

CLOCK 
UTC(OP) 

Rise time of the local UTC pulse: 5 ns 

Receiver information 
Local: 

• Maker: Allen Osborne Associates 

• Type: TTR5 

• Serial number: SN051 

• Receiver internal delay: 54ns 

• IF Antenna cable identification: nO 505 

Corresponding cable delay: 168 ns 

• UTC cable identification: n° 503 

Corresponding cable delay : 37ns 

Delay to local UTC : 304ns 

• Receiver trigger level: 0.5V 

• Coordinates reference frame: ITRF 88 

Latitude: 48°50'09" .2369 

Longitude: 02°20'05" .8730 

Height: 124.51 m 

BIPM3 

5MHz 1 PPS 

Portable: BIPM3 

Allen Osborne Associates 

TTR6 

SN277 

57 ns 

n° 1 

236 ns 

n° 494 

48 ns 

315 ns 

0.5V 

ITRF 88 

48°50'09" .0999 

02°20'05" .7389 

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 Cl 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 III 

Daily results of the comparisons 

Lab Date Number Mean Standard Standard 
1998 of individual Offset deviation deviation 

common of individual of 
VIews Ins common view the mean 

Ins Ins 
OP Feb05 28 -1.25 3.18 0.6 

Feb06 43 -0.75 2.80 0.43 
Feb 07 43 -1.30 3.43 0.52 
Feb08 46 -1.44 3.09 0.46 
Feb09 46 -0.58 2.88 0.42 
Feb 10 46 -1.23 3.45 0.51 
Feb 11 43 -0.88 3.22 0.49 
Feb 12 13 -0.9 3.3 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 
Feb23 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 
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Lab Date Number Mean Standard Standard 
1998 of individual offset deviation deviation 

common views of individual of 
Ins common view the mean 

Ins Ins 
IEN Mar 25 14 -22.96 1.48 0.39 

Mar 26 41 -23.12 1.91 0.3 
Mar 27 40 -22.66 1.95 0.31 
Mar 28 40 -22.9 1.47 0.23 
Mar 29 39 -22.69 1.3 0.21 
Mar 30 13 -22.77 1.53 0.42 

ROA Apr06 16 -9.32 1.8 0.45 
Apr07 43 -9.59 1.58 0.24 
Apr08 47 -9.5 1.59 0.23 
Apr09 34 -9.34 1.48 0.25 
Aprl0 44 -9.58 1.81 0.27 

IPQ Apr18 12 -30.82 2.74 0.79 
Apr 19 19 -30.27 0.92 0.21 
Apr20 27 -29.6 1.71 0.33 
Apr 21 33 -29.78 1.91 0.33 
Apr22 4 -29.97 1.49 0.74 

OCA Apr28 18 6.16 2.4 0.57 
Apr29 19 5 1.72 0.39 
Apr30 20 4.67 1.91 0.43 

May 01 20 5.19 1.98 0.44 
May 02 27 5.53 2.96 0.57 
May 03 33 4.51 2.4 0.42 

OP May 04 22 -2.6 3.11 0.66 
May 05 44 -3.36 2.52 0.38 
May 06 43 -3.66 2.06 0.31 
May 07 42 -2.67 1.98 0.3 
May 08 44 -2.9 2.62 0.39 
May 09 44 -2.65 2.67 0.4 
May 10 44 -2.75 2.21 0.33 
May 11 44 -2.83 2.05 0.31 
May 12 42 -3.18 2.09 0.32 
May 13 44 -2.81 2.27 0.34 
May 14 42 -3.2 2.49 0.38 
May 15 41 -3.45 1.7 0.26 
May 16 42 -2.98 1.88 0.29 


