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Regional metrology organizations (RMOs) are regional associations of national
metrology institutes.
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The Inter-american Metrology System
(SIM) resulted from a broad
agreement among national metrology
organizations from 34 nations of the
Americas.

SIM was created to promote and
support an integrated measurement
infrastructure in the Americas which
enables each national measurement
institute to stimulate innovation,
competitiveness, trade, consumer
safety and sustainable development
by effectively participating in the
international metrology community.



The SIMTN is a clock
comparison network for
the SIM region. It was
developed by the SIM
Time and Frequency
Metrology Working Group
(SIM TFWG) with support
from the OAS.

When two clocks are not
at the same location, the
time difference between
them can be measured by
simultaneously comparing
both clocks to a common
GPS satellite signal in
“common-view” of both
sites.
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Country
United States

NMI
NIST

Year of first
participation
2005

Time
Standard

Ensamble Time Scale

Meéxico

CENAM

2005

Ensamble Time Scale

Canada

NRC

2005

Ensamble Time Scale

Panama

CENAMEP

2005

Cesium

Brazil

ONRJ

2006

Ensamble Time Scale

Costa Rica

ICE

2007

Cesium

Colombia

INM

2007

Cesium

Argentina

INTI

2007

Cesium

Guatemala

LNM

2007

GPS receiver

Jamaica

BSJ

2007

Cesium

Uruguay

UTE

2008

Cesium

Paraguay

INTN

2008

Rubidium

Peru

SNM

2009

Cesium

Trinidad & Tobago

TTBS

2009

GPS receiver

Saint Lucia

SLBS

2010

Rubidium

Chile

INN

2010

Rubidium

Antigua & Barbuda

ABBS

2011

Rubidium

Ecuador

CMEE

2012

GPSreceiver

Bolivia

IBMETRO

2012

Cesium

St. Kitts

SKBS

2012

Rubidium

Guyana

GNBS

2012

Rubidium

ATLANTIC/

El Salvador

CIM

2015

Rubidium

Republica Dominicana

INDO

2015

Rubidium
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Common

“Clock”

n-11ndépend

ent time measurements

Average Time Scale

Mathematical
Algorithm
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SIM Time Scale

(bIMT SIMT(k) for the 1-hour period ending on 2017-10-06 at 13:20:00 UTC)

Nntmm]Stmdard NatmnanI:lg SIMT S[MT(J'. ns ﬂ[\[T(onlrlbuhon annalﬂtnnd:ml W ‘-II\IT SIMT(k), ns i]]\r[T(‘nnmbutmn
T

‘ Bahamas
SI\IT(BSI) SIMT(BBSQ)

ADVANTAGES OF THE
SIMT TIME SCALE

Be a time scale available in real timevia the
Internet.

Work directly with local time scales of
national metrology institutes regardless of
whether it is a single atomic clock or a set of
atomic clocks.

Provide a traceability path to the IS for NMls
with limited resources.

Improve the metrological capacities of the
entire SIM region.
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 COMPUTER MODULES FOR THE GENERATIO

.~ OF THE SIMT TIME SCALE

a Program
“ETP-1"

Program

» ‘
/4

Program “FTP”

/l

“Adquisicion_SIM”



Program

“Adquisicion_SIM”

\
\

S

CNM
PC

Hard
disk



SERVER LINK
M | ' CNMM http://172.16.131.226/scripts/avscale2.exe?20170929060144
I NIST http://132.163.4.82/scripts/avscale2.exe?20170929060144

INRC http://132.246.11.235/scripts/avscale2.exe?20170929060144
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Main screen of the program

§8 Adquisicion_SIM A=)
Viernes, 29 de Septiembre del 2017

’%’CENAM 18:09:17 UTC —

IOMAL DE METROLOGIA b802b MJD
i 0744

Adquisicidn de datos de los laboratorios del SIM

Entorno WEB para la descarga de los datos del SIM:

. -09.154, 24,

23,181, 27




Program
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SIMT Percentage Weight for SIMT(IBMT) for the 100 day period ending 2017-10-09

Next Time Scale Previous Time Scale MNext Date

SIMT Percentage Weight for SIMT(IBMT)
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Weight assignment
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Weight assignment

Time Standard Percentage of participation
Ensamble Time Scale 40%

10%
0%
0%
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+ GPS SIMT(NIST) 1hour
= SIMT-SIMT(NIST) 1 hour
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Weight assignment

Time Standard

Percentage of participation
40%
10%

0%
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Time differencess)

June 2012, October 2017

+ GPS-SIMT(NIST) 1 hour

» SIMT-SIMT(NIST) 1 hour

UTC-UTC(NIST) 5 days

 UTCr-UTC(NIST) 1 day
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Main screen of the program

% EsTiv (ETP-1)

Lunes, 9 de Octubre del 2017

Slo,
38 CENAM

CENTRO MACIOMAL DE METROLO OI& 58&35 MJD

Atributos para inicializar la ejecucién de la ETP-1
Aceptar operacidn

Reporte actual de la ETP-1:

Cancelar operacién

Identificador de relojes [Diferencia de tiempo Diferencia de frecuencia fraccional Peso A
Abrir archivo HIST I -1.806E-14 0.340294 —
CHM 0.139 2.176E-13 0.1795869
Estados ejecucion _ |[ypc 36.33 3.308E-14 0.2133276
CHMP 36.75 -4.952E-14 0.082951
ONRJ 0.324 2.188E-13 0.0389195
ICE 7877 -F.74354996027896E-15 0.0386544
INM 3.05 5.56555726347389E-15 1]

INTI 20.18 1] 0.0580103
LHM 3.34 2.48573092996651E-15 1]

BSJ 1] 1] 1]

UTE 73.249 1.40454612878319E-15 0.0190372
INTH 9.83 1] 1]

INCPI 135.778 ] 0.0174097 %
£ *

Asigha peso

Siguiente calculo de ETP-1:  16:20:00 Siguiente calculo de pendientes v estabilidades: 16:20:00
0% 0%

Copyright 2008 by Centro Macional de Metrologia all Rights Reserved,
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Text file of SIMT scale results

| SIM-TIMESRU35: Bloc e notas |

Archivo  Edicion Formate Ver Ayuda

MID, HH:MM:SS, NIST, W, CNM, W, NRC, W, CAMP, W, ONRD, W, ICE, W, INM, W, INTI, W, LNV, W, BSJ, W, UTE, W, INTN, W, INCP, W, TTBS, W, SLBS, W, INN, W, ABBS, W, CMEE, W, IBME, W, SKBS, W, GNBS, W, CIM, W, INDO, Ui

38033, 00:30:00, 10,14, 03402, 2.84, 0.1793, 3, 8, 0 21;;, 29.59, 0.0829, 0.56, 0.0389, 6,18, 0.0386, ---, 0.0000, 17.%, 0.0580, -3.06, 0.0, ---, 0.0000, 74.03, 0, ---, 0.0000, 133,85, 0.0174, ---, 0.0000,

38033, 01:30:00, 10,54, 0.3402, 1,91, 0.1793, 38, 8;, 0. 21;;, 31.32, 0.0829, -0.47, 0.0389, 7.68, 0.0386, ---, 0.0000, 17.30, 0.0380, 3.14, 0.0, ---, 0.0000, 71,91, 0. ---, 0.0000, 133,01, 0.0174, ---, 0.0000,

38033, 02:30:00, 10,49, 03402, 2.52, 0.1793, 3 3, 3159, 0.0829, -0.71, 0.0389, 7.45, (.0386, "-DDWUIBN 0.0380, 4.89, 0.0, ---, 0.0000, 71.6¢, 0. ---, 0.0000, 132,79, 0.0174, ---, 0.0000,

38035, 03:30:00, 9.89, 0.3402, 3.89, 0.1793, 37.8, 0, 32,32, 0.0829, -1.42, 0.0389, 7.66, 0.0386, ---, 0.0000, 19.33, 0.0380, -1.51, 0.0, ---, 0.0000, 70. ---, 0.0000, 132.37, 0.0174, ---, 0.0000,

38033, 04:30:00, 9.17, 0. 3402, 3.28, 0.179), 38.04, 0.2133 J4 2;, 0.0829, -0.42, 0.0389, 8.35, 0.0386, ---, 0.0000, 19.91, 0.0380, -0.13, 0.0, ---, 0.0000, ---, 0.0000, 133,63, 0.0174, ---, 0.0000, -0.53,

38033, 05:30:00, 8.61, 0.3402, 1,99, 0.1793, 38,10, 0.2133 %A&DJH& -0.89, 0.0389, 9.63, (.0386, "-U%% M’200ﬁ00d,0&-" UWW;DM amw "-UUWUIWM 0.0174, "-0%% 810

38033, 06:30:00, 8.20, 0.3402, 1.26, 0.179), 38,84, 0.2133, 38,92, 0.0829, -1.38, 0.0389, 10.48, (.0386, "-00%020% 0.0380, US&UU,H-UUWDrZM omw n-00m01m0;0m4 "-00%0 -L.90, 0. Jw
00, 8.2,
00, 8.90,

g, '
B,
9

0, 4.
0, 4.
0, &
0, &
38033, 07:30:00, 8.2, 0.3402, -0.12, 0.1793, 38,56, 0.2133, 3

0, &

0, .

39.77, 0.0829, 6.03, 0.0389, 10.37, 0. 386, -=-, 0.0000, 21.92, 0.0580, -4.48, 0.0, ---, 0.0000, 72.49, 0.0190, ---, 0.0000, 142,09, 0.0174, ---, 0.0000, 2.12, 0. 0 L.72, (
38033, 08:30:00, 0.3402, -0.26, 0.1793, 38.21, 0.2133 ]9

0

, 0.0829, -0.68, 0. UJBQ 10,98, 0.0386, ---, 0.0000, 23.00, 0.0380, 0.10, 0.0, ---, 0.0000, 73.52, 0.0190, ---, 0.0000, 143.63, 0.01?4, - 0.0000, -9.40, U.D, -5.?0,

58035, 09:30:00, 9.99, 0.3402, -1.01, 0.1793, 3 : , 0.0829, 6.75, 0.0389, 11.08, 0.0386, ---, 0.0000, 23.91, 0.0580, -0.6L, 0.0, ---, 0.0000, 72.89, 0.0190, ---, 0.0000, 143.01, 0.0174, ---, 0.0000, 5.99, 0.0, -0.11,

58035, 10:30:00, 10.37, 0.3402, -1.58, 0. 1;95 0 2133, 39.7, 0.0829, 4 a1, 0.0389, 11.99, 0.0386, ---, 0.0000, 23.59, 0.0580, -0.43, 0.0, ---, 0.0000, 71.73, 0. 0190 -, 0. 0000 143, 45 0. 01;4 -, 0. 0000 211, 0.0, 6.67,

58035, 11:30:00, 10.39, 0.3402, -1.37, 0.1795, , 0.2133, 40.65, 0.0829, 3.79, 0.0389, 12.09, 0.0386, ---, 0.0000, 22.25, 0.0580, 0.89, 0.0, --- 0 0000, 70.43, 0.0190, 2578, 00, 0.0, 12, %, 0. 01;4 -, 0. 0000 1.29, 0.0, -:

58035, 12:30:00, 10.37, 0.3402, -0.57, 0.1795, , 0.2133, 40.36, 0.0829, 3 4J, 0.0389, 12.22, 0.0386, ---, 0.0000, 21.19, 0.0580, 0.07, 0.0, ---, 0.0000, 70.41, 0.0190, -1238344.00, 0.0, 143.18, 0.0174, ---, 0.0000, 17. 6; 0. 0

5%51UWHHUWMUMUMSWMUML’EDWQGGMMINSM%-nUWUM%UNUHIM-HUWUW%UMDMHIM ﬂ%

58035, 14:30:00, 11.54, 0.3402, 0.94, 0.1795, 35,50, 0.2133, 37.02, 0.0829, 4.04, 0.0389, 9.70, 0.0386, ---, 0.0000, 21.38, 0.0580, 5.34, 0.0, ---, 0.0000, ;1 09, 0.0190, 15193.55, 0.0, 138.54,

58035, 15:30: 00, 7.30, 0.3402, 0.57, 0.1795, 2133, 36.21, 0.0829, 0.30, 0.0389, 7.07, 0.0386, --- U 0000, 20.53, 0.0580, 3.15, 0.0, --- 0 0000, 73.85, 0.0190, 21196.79, 0.0, 135.

58035, 16:30:00, 8.01, 0.3402, 1.01, 0.1793, 35.66, 0.2133, 3488, 0.0829, -0.45, 0.0383, 5.?2, 0.0386, -, 0.0000, 20.07, 0.0580, 18.81, 0.0, ---, 0.0000, ?2.43, 0.0190, 11304, 91 0.0,13

58035, 17:30:00, 8.37, 0.3402, 0.82, 0.1795, 36.48, 0.2133, 32.99, 0.0829, -1.74, 0.0383, 4.32, (.0386, ---, 0.0000, 19.93, 0.0580, 12.87, 0.0, ---, 0.0000, 72.84, 0.0190, 20820.17, 0.0, 13

58035, 18:30:00, 9.42, 0.3402, 0.72, 01793, 3 (2133, 28.93, 0.0829, -1.46, 0.0383, 2.29, 0.0386, ---, 0.0000, 20,05, 0.0380, 14,92, 0.0, ---, 0.0000, 72,43, 0.0190, 20328.42, 0.0, 13

58035, 19:30:00, 9.9, 0.3402, 2.02, 0.1793, 3 2133, 14,77, 0.0829, -1.10, 0.0383, 0.5, 0.0386, ---, 0.0000, 20,39, 0.0380, &.06, 0.0, ---, 0.0000, 72,93, (.0190, 19626.9%, 0.0, 134.67, 0,0174, ---, 0.0000, -5.74, 0.0, -5. 3,
0, 4.3 0, 0.0383, -0, 04 0. 0386 -, 0 0000 a1, 20 0. 0580 0. 14 0. 0 - 0 UUUU 74,67, 0.0190, 19475, 74, 0.0, 134.43, 0.0074, ---, 0,0000, -11.06, 0.0, 1.84
0, 8 2, 0,0383, 1.10, 0.0386, --- 0 0000, 22.61, 0.0580, -3.50, 0.0, ---, 0.0000, 74.77, 0.0190, 19386.40, 0.0, 132,68, 0.0174, ---, 0.0000, 14.40, 0.0, -0.5

, U
§7
2
§

0.01?4, - 0.0000, -9.69, 0.0, T.51,
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SIM Time Scale

(SIMT - SIMT (k) for the 1-hour period ending on 2017-10-09 at 21:20:00 UTC)
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SIMT - SIMT(ONRJ) for the 200 day period ending 2017-10-16
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SIMT Percentage Weight for SIMT(ONRJ) for the 200 day period ending 2017-10-16
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NP

" Main screen of the program

I Form1 Q@|®
}. Lunes, 9 de Octubre del 2017

P -
e 214938 UTC
38 CENAM

CENTRDO HACIONAL DE METROLOD QA

Envio de archivos SIM por FTP

COMENZAR ENYIO FTP

Datos generales del enlace FTF:
Host: gps.hist, gow Usuario:
cvgpe07

Puerto:

Tiempo de lectura {(ms): Password:

Almacenamiento FTP: |/cv/time_scale! ﬁ

Froximenvio de archivos: 22:30:00 . .
82z
Cambiar datos FTP |

i@ Copyright 2011 by Centro Macional de Metrologia all Rights Reserved,
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Operating system update

-
WIN XP
)

Operating system update

Replacing the "PARADOX" database with text files
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+ GPS SIMT(CNM)
= SIMT-SIMT(CNM)

UTC-UTC(CNM)
* UTCr-UTC(CNM)

April 2010, October 2017
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J & EsTiv (ETP-1) EEE

‘ A

Q T st ':*;' Martes, 10 de Octubre del 2017 ]

S | IVI U I— | O N S MCENAM 15:02:48 UTC
CENTRO NACIONAL DE METROLOGIA e

- Atributos para inicializar la ejecucic’:n de laETP-1
Aceptar operacién
Reporte actual de la ETP-1:
Cancelar operacién
4.737E-14 0.3399432—
2.13E-13 0.178746
Estados ejecucion 54 3.239E-14 0.214064
4.725E-14 0.083501
-2.7323764442068E-15 0.0300403
-1.06081471033887E-14 0.0401
5.56555726347389E-15 0
0 0.058464
£.50680125152379E-16 0
0 0
1.05849744155032E-15 0.02182
0 0
-3.63578778351326E-14 l].l]1923§ s

Abrir archive

Asigna peso

X (t+n)=X,(0)+|F()+=—

hr
X(t+1)=2 w, [.fj (t+1)—X.(f+ ;r]]
j=1

@ EsTiv (ETP-1)

Martes, 10 de Octubre del 2017

Plo ,
A8 CENAM (50540 T8

CENTRO HACIONAL DE METROLO Gila

X (t+1)—-X.(1)
T

1’; {f —+ -1'] 58036  MJD
Atributos para inicializar la ejecucion de la ETP-1

Aceptar operacién
Reporte actual de la ETP-1:

Cancelar operacién
L4 Identificador de relojes Variahle de filtrado /s
Abrir archive NIST 0.3399432 |0
. CHMP 0.083501 |0
Asigna peso
ONRJ . :

CHM

NRC

ICE
IC
SJ
TE

F(t+ 1)+ m¥;(

Fi(t+1)= e
i

[}
=
=

INTI
|
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Generation of the SIMT Time Scale in different sites.
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