SIM Time Network

Improved time coordination for North,
Central and South America
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SIM is the Interamerican Metrology System, one of the
world’s five major Regional Metrology Organizations
(RMOs) recognized by the BIPM
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Some facts about SIM

SIM consists of NMIs located in the 34 member

nations of the Organization of American States -f’;;:r-'
(OAS), which extends throughout North, Central, e \._“.‘
and South America, and the Caribbean region.
OAS accounts for roughly 14% of the world's ; C;;IA‘D ﬁ = Sk
opulation {more than 920 million people), and 7 Ny ey

roughly 27% of its land mass.

NORTH ATLANTIC

About 2/3 of the OAS population resides in the e,
United States, Mexico, and Braazil.

CCEAN

Twelve SIM nations (mostly islands) have
populations of less than 1 million.

SIM is not as well established in the world
timekeeping arena as EUROMET or APMP.
However, participation from the Americas is on
the rise and probably has more potential for
future expansion than any other region.

SIM has organized metrology working groups ocean 19% ; ONRJ
(MW@Gs) in 11 different areas, including time and 7 ' { oy -
frequency. The SIM Network is operated by the
T&F MWG. A

SOUTH ATLANTIC
OCEAN




Population of SIM Nations
(excludes United States, Brazil, and Mexico, and countries with < 1 million)
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Per Capita Gross Domestic Product of SIM Nations
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SIM Time Network design goals

To establish cooperation and communication between the SIM time and
frequency labs now and in the future.

To provide the smaller SIM laboratories not involved in other international
comparisons (those who do not appear on the Circular-T) with a convenient
way to compare their standards to the rest of the world so that they can
establish measurement traceability to the Sl units of time and frequency.

To make the required equipment low cost and easy to install, operate, and use,
because resources at SIM laboratories are limited and staff sizes are small.

To make measurements with uncertainties that are small enough to
characterize the best standards in the SIM region.

To report measurement results in near real-time, without the processing delays
of the B/IPM Circular-T.

To build a democratic network that did not favor any single laboratory or nation,
and to allow all members to view the results of all comparisons.



SIM measurement system characteristics

Simple design makes it easy and inexpensive for
SIM labs to compare their standards. It includes:

8-channel GPS receiver (C/A code, L1 band)
Time interval counter with 30 ps resolution
Rack-mount PC and flat panel display
Pinwheel type antenna

Applies broadcast ionospheric (MDIO)
corrections
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Data are not stored in CGGTTS format. The
receiver measures all visible satellites and stores
1-minute and 10-minute REFGPS averages.

All systems are connected to the Internet, and
send their files to a web server every 10 minutes.

i

The web server processes data “on the fly” in near
real-time. Results can be viewed on the web in
either common-view or all-in-view format.

All units are built and calibrated at NIST
Systems are paid for by either OAS or the

participating NMI and become the property of the
NIMI.




SIM Time Network uncertainty analysis

Table 3. Measurement Uncertainties (nanoseconds).

U

Uncertainty Best Worst Typical

Component Case Case
Ua, 04(1),t=1d 0.7 5 1.5
U]_}_ Calibration | 4 2
UB*- Coordinates 1 25 3
Ug. Environment 2.5 4 3
Ug, Multipath 15 5 2
Usg, Ionosphere | 3.5 2
Ug, Ref. Delay 0.5 2 1
Upg, Resolution 0.05 0.05 0.05
Uec, k=2 7.0 53.8 11.5

k\/ [72+ (,.--*%

Uncertainties are expressed

using a method complaint with
the ISO GUM standard.

c_

We use the time deviation
(TDEV) at an averaging time of 1
day as our Type A uncertainty
(1.5 ns in this example).

Type B uncertainties are
summarized in the table.

Combined standard uncertainty (k
= 2) istypically less than 15
nanoseconds for time, and <
1 « 10 for frequency after 1 day
of averaging.
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SIM Time Network

(real-time measurement results for the 10-minute period ending on 02-26-2009 at 1710 UTC)
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Click on atime scale or country name toview a one-way GPS graph for the current day (GPS-NMI) Chick on anumber to view a common-view graph between two laboratories for the current day



SIM Time Network reporting results

= Measurement results can be viewed using any Java-enabled web
browser. Our web-based software does the following:

*

Plots the one-way GPS data (average of all satellites and tracks for each
individual satellite) as recorded at each site relative to the local standard.

Plots the time and frequency difference between NMIs using the common-
view method (common-view data are averaged across all satellites and are
also shown for each individual satellite).

Calculates the Allan deviation and time deviation.
Makes 10 minute, 1 hour, and 1 day averages available in tabular form.

Up to 200 days of data can be retrieved at once. All old data remains
available, nothing is ever deleted.

The time difference between any two laboratories can be viewed by all
laboratories in the network. New results are available every 10 minutes.

Results can be processed as “classic” common-view or all-in-view.



SIM Time and Frequency Metrology Working Group

“Working te suppart time anid frequency metrology throughout the Americas™
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SIM -Time - UTC(k) / ns
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SIM Time scale

An averaged time scale available in real time trhough
the SIM Time Network

SIM-Time
from 54941 MID to 54962 MID
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Benefits to the SIM reqion

Improved time coordination.
+ The CENAM, NIST, NRC, and ONRJ time scales are now nearly always within £50 ns of
each other.

Better time standards are being maintained at many of the SIM labs.

Increased awareness of the importance of time and frequency.
¢ SIM labs are introducing new calibration services and improving existing services to better
support local industry. New time services are also being introduced (NTP servers, web
clocks, etc.).

Improved status for NMls.
+ Companies in SIM countries are likely to use their local NMI as a source of traceable
frequency measurements.

A more visible official timekeeper.
¢ Some SIM labs are now trying to become the official timekeepers in their respective
countries.
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INTN es el nuevo
encargado de fijar
el horario oficial

El Instituio Nacdonal de Tec-
nologia y Nomalizadon (IN-
TN} serit desde los prosamos
dias, el encargaco de establecer
la hom ofidal en o wmiwoho
racional.

ura el ofecto, esta inst-
macion recibid un sistema de
medicién de tiempo desamo-
llado por especialistas del Gra-
po de Trabajo y Frecuendia (Ty
PWG) del Sistema Interame-
ricano de Metrologia [SIM),
que tmifica la hora de ms de
30 paises.

El sisterma consta de un reloj
de rubidio que rabaja a base
de nancsegundos (Lin nano-
segundo es la milmillonésima
parte de un segundo).

BENEFICIOS. Segiin el inge-
niero Crscar Salaar Yaryes, di-
rector de INTN, con este sis-
ema existe gran precision y
esio beneficia a Pamguay.

“Se atrasan los relojes”

Amterionmente, la  Armiada
Nacional era la encargada de
fijar Ia hora oficial.
Segim el ofidal mayor Hex-
tor Franco, Ia Armada Na-
cional se basa en un patron
del meridiano de Greemmwi-
ch, para establecer la hom
ofidal.

“Nosotros restamos tres ho-
s de la hom ofical de
Creemmwich mmhkcum la
hom paraguaya”, epli

Sin embargo, o militar ex-
preso que ellos coplan los

“Hoy dia, nuestro pais in-
iegrado al mundo, requiere
transferendia procisa de datos,
ya que todo s manefa a nivel
satelital, v por un segundo, un
pais puede quedar fuera de
una subasta o de una tran-

datos del patrén de Green-
wich, a un reloj digital, y alli
surpen las diferencias
“Nuestro reloj digital s atra-
sa unos segundos, luego de
cada tres dias, por eso te-
nemos que calibrardo cons-
tantemente”, reveld,

Franco  comentd  ademis
que lleva en la Armada mas
de 19 afos, y el redoj digital
o que ser reparado en
virias OCAsiones, pero atn
asl, & confia en este método
de fijar la hora ofidal.

saccitn econdmia”, explicd el
direcior

Cradas a este sistema Pa-
ragLay s integra a los paises que
thenen un modemao sistemna de
horario, Ni S0 Paulo, de Brasil,
oueTiia con un sistema similag

Pais 19

tEME GOMZALES

Tecnologia. Carlos Lopsz, especialista mexicano, realiza los ditimcs austes al reldo] de rubidio.

segiin o ingeniero Salazar

Por su parte, Eduardo Carlos
Lipez, fisioco mexicano envia-
do para instalar el equipo,
manifes1 que el sistema po-
et unificar sus diatos con otas
sedes de investigadion, que se
encuentran en Canadd, en Es-
tados Linidos, o en alguna de
las 34 naciones, mbembros del
SIM. La informacion se ac-
tualiza cada diez minuios.

Fste sisterna de medidén
fue adquinido gradas a la ayu-
da del Sistemna Interamericano
de Metrologia (SIM), ¥ debe
mantenerse alefado del pobo,

asi como debe evitar [as tem-
peritums extremas, tanto de
calor coma de frio.

Ademis e INTN, habilitard

un poral web, pama que los
interesados en saber la hora
eacta, puedan recumr a esta
pégina.

HE
SN ITARY

PREGON
PRESENCIAL
NACIONAL
NA/0012/2009

aire, frio/calor.

Objeto: Adquisicion de acondicionadores de

Las instrucciones para Ofertas y Lances
actan diznonibles an el sitin wswsitaioy ooy oy




Conclusions

1. The SIM Time Network is intended to reinforce the metrology
program in the Americas.

2. 1t is our intention to support SIM NMIs in order to conribute
with data to the BIPM for the generation of the TAl and UTC.

3. We will continue with the effort to expand the SIM Time
Network until include the majority of the SIM NMI members.

4. 1t is our intention to generate a real time scale (SIM Time
scale) using measurements results produced by the SIM Time
Network.



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17

