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BIPM GPS calibration information sheet

Laboratory: VSL
Date and hour of the beginning of measurements: | §7 - /o 3 / 13:30 UTC
Date and hour of the end of measurements: 9)- (/- 04 £:ov U7 C

ux@d

Plot of portable receiver set-upﬂ:

Chre

Rise time of the local UTC pulse:

Receiver information

x,y‘%—

éb»:S(,Ly /étf/éf")._s_l/ sCart TI—L

Pk(x

SRR

TIC ]},en
Folé}ﬁﬂ’i/o; e o T T

Description of the local method ot cable delay measurement:

: btal®) e .
Tl Hutras {,_d._o]‘
71/1/7’75( .

Local: Portable: BIPM3

o Maker: US(_ Allen Osborne Associates
e Type: WBS - {4 pe TTR6
o Serial number: vsio) SN 277
 Receiver internal delay : 639 L 57 ns
« IF Antenna cable identification: Cable & Coble 9
| Corresponding cable delay : | 651.4 s | 6013 as —(Z;Z&L;Z@)
e UTC cable identification: Usi. ATA
| Corresponding cable delay : |  — | =]
| Delay tolocal UTC: | ¢ 45 4s | 3.8 4s
e Receiver trigger level: 0.c V 0.5V wctl exteres/ SON
St ke G R T Xt WP | TEk&s ]
__Iia_tiiu_d_e:___________ﬁ__________z 37 ¥y T z BT EE PR e

Longitude: T S
| Heightt | e L s 18 Mo

P alle wnda Tl

&9 A/c' (oA d”ﬂr Z‘erzk

Cable delay control |
Cable identification delay measured by BIPM | delay measured by local method
BIPM portable IF antenna cable 235.5 ns 2345 hs (Hteex
Cl 234 8 s (pteBosV)
BIPM portable UTC cable C4 170.0 ns 1790.3 4s (pudec @ o. fV/)
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BIPM GPS calibration information sheet

Laboratory:

DTAG

Date and hour of the beginning of measurements: | Nov. 06, 1997 08:00 UTC

Date and hour of the end of measurements: Nov. 10, 1997 08:30 UTC

Plot of portable receiver set-up:

> | 5MHz LO 7
DTAG SR BIPM-3 #24
Master Clock " % IF i .
> 1PPS-delay = 129 ns cable delay = 486 ns
UTCh1ac

Rise time of the local UTC pulse: _11 ns

DTAGF 320mm ! §70mm
L North E%IPM-S

Receiver information

Local: Portable: BIPM3

e 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 IF Antenna cable identification: |# 21 #22

| Corresponding cable delay :  |486ns | 48ns |
e UTC cable identification: #28

| Corresponding cable delay : | |
| Delaytolocal UTC: |- ~643ns | 129n0s |
e Receiver trigger level: 0,5V 05V

e Coordinates reference frame: WGS 84

B Y2 7 A I
7 | Booss7 s ]
| Height: |- +204,16m |

Description of the local method of cable delay measurement:

Spl
TIC  Start —l— \\J i IE ?\ #22 +#24 =905,5ns
500hm/05V g N i LO ) #22+#23=9015ns
UV #24+#23=8352ns
#23
Master > t
Clock # 81 POP Tl(: o TIC reading: 45,7 ns
i X-cable = 833 ns stat_ 0 9" 70 =129
uTC DTAG ' 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: Pr B
Date and hour of the beginning of measurements: | 50 263 97 -/41~A41  09: 50 UTC |
Date and hour of the end of measurements: 0769 YF 41 -4F OF: 52 UTC

i

Plot of portable receiver set-up:
: SMH=2 Pulse Starlj — ;
(52 _/_ I—)’D%mb Siof ¢ ‘QF’
frmpl t‘*g L—
T (p7B)
he | SMH2 | Digtan ] slrzb. WTC(PTB)H0ns uT(PTB)—fo—nffT-
S0MA /} m PL " B [P M3 . Rod(u/. (oum_(1
; IF
LC
Rise time of the local UTC pulse: 517,5 \;F /C’]
Receiver information
Local: PTR04 Portable: BIPM3
e Maker: Rockwell Collins Allen Osborne Associates
* Type: NBS - type TTR6
e Sernal number: — SN 277
e Receiver internal delay F# ng 57 ns
|« IF Antenna cable identification: | ATOG/IF | 4 o]
Corresponding cable delay 6C26ns (é?é ns) | 235 ng
|« UTC cable identification: | | - I PIe______ |
W TRl L T . - ORI St
Delay to local UTC : - 50ns ( On S) #0ns
« Receiver trigger level: 0,5V 05V
 Coordinates reference frame: | ITRES8 | ZTRF88
| Latiwde [ | W52 A7 it 4§ | Va2 A 46,080
| Longiude: | E 10727 39,728 | E A0 27" 348957
Height: 456 6’7 m //30’,254’)

Pulse method
E (e(fvan 1 C
GCLJLES

cable
under test

Description of the local method of cable delay measurement:

MITREX methed

76’7/!2_
Stavt
j HITREX 7
Step }
cable wnder frst Ly Hly)

Cable delay control

Cable identification delay measured by BIPM | delay measured by local method
BIPM portable IF antenna cable C1 235.5ns 235,3ns5 (pulse me £hod)
BIPM portable ¥ cablefzs (1 TR

234, Fns ( MITREX method)
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BIPM GPS calibration information sheet

Laboratory: N L
Date and hour of the beginning of measurements: So77) 14.5Q
Date and hour of the end of measurements: La?276 11:38

K[?i?m'&
¢

RiPmM

K

VPP

(3t
[= XIS —)_‘3 S‘ 5 ns
h%

Viko

Plot of portable receiver set-up:

{U’."L (Nf?g,) - )PFS (P“- 1'_2-)_5 Fe.w‘i}: 19 -5Sn

Pm (P8 puuv

| 7]

Receiver information

Local: Portable: BIPM3
» Maker: PLie~  658weti assna e | Allen Osborne Associates
' « Type: TY R s~ _ TTR6
% e Serial number: SN 277
2 « Receiver internal delay : Q'S ny 57 ns
3 « [F Antenna cable identification:
J Corresponding cable delay : b 2 LS ns 2RSS~
o » UTC cable identification: -— —
Corresponding cable delay : B
¥~ - Delay to local UTC : | Tns 19-Sns
* Receiver trigger level: Doe~vy  WKwuw 05V
» Coordinates reference frame: X Dow'T  Yomeow Dew T 1wt ,
Latitude: Si©2s! j5.336&" iS° 195 1S3 Do
Longitude: 259° 34¢ Lo- 33 [359° 39’ 02933’
Height: 66 AS~ €e-23 .,

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 235.5.ns L Nrers gy e >
Cl1
BIPM portable UTC cable C4 170.0 ns NUT VIO
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BIPM GPS calibration information sheet

Laboratory: TUG
Date and hour of the beginning of measurements: | 41943 - A41-2F  40!30
Date and hour of the end of measurements: 19931 - 142-01__ 08:50
Plot of portable receiver set-up:
10MHz | FREQ. DISTR. | SMHz,|  CLOCK il
AMPLIFIER UTC(TUG)
¥ IPPS ‘
C1
HPS071A PULSEDISTR. | |pps
SNO107 AMPLIFIER
BF1 GPS RECEIVER
IMHz | FREQ. DISTR.
sSMHz AMPLIFIER
Rise time of the local UTC pulse: 5 ns

Receiver information

Local:

Portable: BIPM3

» Maker: NBS Allen Osborne Associates

* Type: NBS TTR6

o Serial number: 12 SN 277

» Receiver internal delay 55,6 wns 57 ns

o IF Antenna cable identification: | 2424 &4
| Comesponding cable deiay | 222 ws | 286ws
|« UTC cable identificaion: | A4___ | 11
| _Cormresponding cabledelay: | 84,3 vs | 40, Fwvs__ |

Delay to local UTC : 234,83 nG 108,0 ns
» Receiver trigger level: 05V
« Coordinates reference frame: ITRF 88 ITRF 8¢

e e e e — ———— - ————— . ————————— ——— i S — . ‘.t S S

| Longiude: | E_A45° 29’ 36,6340 |E 15° 29 56,6H10 |
Height: 540.%4 , 540,31 m

o — . e - - —— v ——— —— ————— " ——— s ] T Tt o s . o S s, o

e C N-BNE

Description of the local method of cable delay measurement:

)\”““ﬁ*ﬂex s [sTReT | T, 08V, 560
s Ra{\ Mihex ZR§20
4 e WR|——plSTee [T, 8.4V, 05T
e ¢ ‘ 2/ Treau .

Cable delay control

Cable identification

| delay measured bv BIPM

delay measured by local method

BIPM portable IF antenna cable C1

I 235.5 ns

234,48 ns

BIPM portable UTC cabie C4

_

[ 170.0 ns
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BIPM GPS calibration information sheet

Laboratory:

TEN

Date and hour of the beginning of measurements:

50386 : 93-42-¢9 : 40:40 UTC

Date and hour of the end of measurements:

50184 ; 81-42-¢8:1:26 UTC

S Nz

|Cs
SOHA

Distrib. |
Awrﬂ&

Plot of portable receiver set-up:

S5HHz

SHHe

Rise time of the local UTC pulse:

45 ns

irps| Pulse NS 0~ --
Distrib.| ety St
PrS(TEN)

» UTC (IEN )

Receiver information

| Local: Portable: BIPM3
e Maker: NBS Allen Osborne Associates
e Type: N85 [6PS Time Transfer |TTRG
e Serial number: 034 SN 277
= Receiver internal delay : 253 ng (%) 57 ns
| ¢ IF Antenna cable identification: IF Cd
Correspo_nH;]_g_c;l;lg aeﬁz;y—:_ B —(v: o h_u_u_a—l B —v—a—l ;(; _ ) —Zt‘b~0~ ;\;_ﬂ~ —2-3—6— —n—s_ ~~~~~~~~~~~
P_-_g'l_’(; cable identification: TEN JTEN
| _Corresponding cable delay - __[not available  __ [uct available |
Delay to local UTC : 12, O wns 44,2 wns
* Receiver trigger level: 0SSV 0.5V
* Coordinates reference frame: | ITRF88 I ITRF88 |
DL LR 45° 0o' 54,049 N 145°00'53, 881" N _ |
| Longitude: | = ©38 20308" E | 1° 38'20686" E_|
Height: 306, 64 wm 306, 64 v

(%) We caunot sopply separatel
cable delag C':u_é r ferual greceiuer delaq
folse metliod Hidrex Hejf&Qa
SRé620
o5v S &
0,5V E‘é x.
A:~3+de[a% )

Description of the local method of cable délay measuremeg‘g:
e coutribotiou of o eoVautesus

__cable vuder fest

b=

Cable delay control

Cable identification delay measured by BIPM Pviigay measured by local method
BIPM portable IF antenna cable C]1 235.5 ns umm"“.-"“é:ZE‘zm” il O_
BIPM portable UTC cable C4 170.0 ns folse method: 479,94 ns |
Hiteex wethod. 463 3 us
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BIPM GPS calibration information sheet

Laboratory: . _OCA. cemreA
Date and hour of the beginning of measurements: | A%%) - 42.42 . SO784 A3 .33 T
Date and hour of the end of measyrements: AP9F - 4246 - SOI38  F: 3e or

Plot of portable receiver set-up:

AN

!

Lo

’ . Svd | She
CS 6o thfg_ i : 7
oCcA N b o
STE
— e h
Aﬂ-}ﬁ 3&0&. ﬂmp? (Q%) !
Agps

Rise time of the local UTC pulse:

ey Goney)

Receiver information

Local: NASCc? Portable: BIPM3

« Maker: Ao Onyooume Assoctos Allen Osborne Associates

* Type: TRS TTRG6

¢ Serial number: SIN oS3 SN 277

¢ Receiver internal delay : \ A mny  Recouei Tonlbnne |57 DS

o IF Antenna cable identficaion: | | (Gewedlag) 1 CA
Corresponding cable delay : 236 A

o UTC cable identification: | ocA 4 ]

| _Corresponding cabledelay: | . _ I -
DelaytolocalUT\, SS. A m B2 ma

e Receiver trigger level: OSv S S

|« Coordinates reference frame: | .~ | |
Latitude ‘i'éf__iv_g.__f‘j 333N | 43° 4S7 A3 37137 V]

| Longide: [ Oe® S5 A6, 8228° E | 06" ¢/ A6, 86¢1"E

| Height: A322.50 4322.S0

G u

Semay S,
e oS, i Anvioll
i SR 6%
G—}]Cs5v
o, (.

Cable delay control

delay measured by local method

Cable identification delay measured bv BIPM
BIPM portable IF antenna cable C1 235.5 ns 236, F m
BIPM portable UTC cable C4 170.0 ns NTT  uSED

J———————
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BIPM GPS calibration information sheet

Laboratory: LPTF
Date and hour of the beginning of measurements: 12-22-97 17h14 UT
Date and hour of the end of measurements: 01-14-98 09h00 UT

Plot of portable receiver set-up:

CLOCK

Césium I0MHz | ampL1 [ UTC(OP)

HP 5071A il
5 MH = - BIPM3

5 MHz L ?}:4]:;1 - 'amg(om REF

Microphase | 5 MHz 1 PPS
1 MHz — |

STEPPER —— e | il ]

Rise time of the local UTC pulse: 5ns

Receiver information

Local:

Portable: BIPM3

e Maker:; Allen Osborne Associates Allen Osborne Associates

e Type: TTRS5 TTR6

e Serial number: SN 051 SN 277

» Receiver internal delay : 54 ns 57 ns

¢ IF Antenna cable identification: n°® 505 R [
i _C_o_n;:;p_ogair;g_églg .(_jgl;y_: —————— 168ns 236 ns

e UTC cable identification: n°® 503 n° 494 B
et [ —— dw T
| Delay tolocal UTC: |- 304ns | 3150

® Receiver trigger level: 0.5V 05V

¢ Coordinates reference frame: ITRF 88 ITRF 88

| Longitude: [ 02°20°05°.8730 |/ 02°20°057°.7389 _______|
Height 124,51 m 124.58 m

hydrogen maser.

The process 1s repeated twice.
Final result is the mean value of both

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

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

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 235.5ns 236.453 ns + 300 ps
BIPM portable UTC cable C4 170.0 ns 170.475 ns + 300 ps







29

Appendix II1

Daily results of the comparisons

Lab Date Number Mean Standard Standard
1997 of individual offset deviation deviation
common views of individual of

common view  the mean

/ns /ns /ns

(0] Oct 1 46 1.29 2.75 041
Oct 2 43 0.88 2.75 0.42

Oct 3 43 0.76 2.02 0.31

Oct 4 45 0.33 2.64 0.39

Oct 5 45 0.51 2.50 0.37

Oct 6 45 0.54 2.41 0.36

Oct 7 48 0.00 2.72 0.39

CH Oct 16 13 1.62 2.61 0.72
Oct 17 33 0.91 1.56 0.27

Oct 18 31 1.58 1.24 0.22

Oct 19 32 2.07 1.28 0.23

Oct 20 10 1.57 1.11 0.35

SP Oct 23 18 -41.32 3.10 0.73
Oct 24 27 -43.23 3.94 0.76

Oct 25 29 -43.67 3.49 0.65

Oct 26 26 -43.67 3.37 0.66

Oct 27 8 -44 35 3.38 1.20

VSL Oct 31 10 -23.80 2.78 0.88
Nov 1 18 -23.74 1.56 0.37

Nov 2 17 -22.93 2.61 0.63

Nov 3 17 -24.15 1.99 0.48

Nov 4 2 -22.90 0.85 0.60
DTAG Nov 5 8 3.44 4.09 1.44
Nov 6 34 492 2.09 0.36

Nov 7 39 534 2.39 0.38

Nov 8 37 5.25 2.18 0.36

Nov 9 39 5.12 2.99 0.48

Nov 10 5 3.58 3.24 1.45
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Lab Date Number Mean
1997 of individual offset
common views

/ns
PTB Nov 11 20 4.74
Nov 12 45 3.70
Nov 13 47 3.80
Nov 14 47 4.01
Nov 15 47 3.43
Nov 16 46 3.11
Nov 17 9 291
NPL Nov 21 20 -2.70
Nov 22 28 -2.53
Nov 23 31 -1.81
TUG Nov 27 23 -5.01
Nov 28 46 -5.33
Nov 29 45 -5.01
Nov 30 45 -4.83
Dec 1 19 -5.28
IEN Dec 4 18 -15.09
Dec 5 44 -15.55
Dec 6 42 -15.18
Dec 7 43 -15.09
OCA Dec 12 8 5.72
Dec 13 30 6.25
Dec 14 28 7.79
Dec 15 19 7.22
Dec 16 6 7.65
0]y Dec 22 12 -1.91
Dec 23 47 -2.45
Dec 24 46 -2.25
Dec 25 44 -2.49
Dec 26 47 -1.84
Dec 27 45 -1.78
Dec 28 46 -1.06
Dec 29 44 -2.01

Dec 30 47 -1.74

Standard
deviation

of individual
common view

/ns

2.46
2.08
2.73
2.48
2.89
2.96
2.14

2.84
2.32
351

2.32
1.96
1.78
1.63
2.78

1.20
1.83
1.22
1.19

2.39
2.94
2.16
2.18
1.97

3.15
3.27
2.73
2.89
3.03
253
2.90
2.79
3.01

Standard

deviation
of

the mean
/ns

0.55
0.31
0.40
0.36
0.42
0.44
0.71

0.63
0.44
0.63

0.48
0.29
0.27
0.24
0.64

0.28
0.28
0.19
0.18

0.84
0.54
0.41
0.50
0.81

0.91
0.48
0.40
0.44
0.44
0.38
0.43
0.42
0.44
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Lab Date Number Mean Standard Standard

1997 of individual offset deviation deviation
common views of individual of

common view  the mean

/ns /ns /ns
0] Dec 31 46 -1.58 2.34 0.34
Jan 1 44 -2.32 2.29 0.35
Jan 2 46 -1.16 2.36 0.35
Jan 3 46 -1.48 2.70 0.40
Jan 4 44 -2.27 2.97 0.45
Jan 5 44 -1.65 2.50 0.38
Jan 6 47 -0.88 2.63 0.38
Jan 7 47 -1.67 2.25 0.33
Jan 8 46 -1.24 2.58 0.38
Jan 9 46 -1.40 2.35 0.35
Jan 10 40 -1.29 2.74 0.43

Jan 12 43 -1.49 2.64 0.40






