€ METROLOGH

SIM Report for the 21th CCTF
meeting

Raul Fernando Solis Betancur, CENAMEP, Chair of
the SIM Time and Frequency Working Group.

Dr. Mauricio Lopez, Chair of the CCTF-MRA.



* Groups 34 NMl, 20 DI
and 3 observers
organizations.

e |sdividedin5 sub
regions.

e Under the MRA, SIM has
20 NMI and 4 DI time
laboratories. But has 30
time laboratories (NMI
with no signed MRA and
other organizations).
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; SIM WG on TF |n numberS

* 8 laboratories participating in key comparison CCTF-
KOO1.UTC (7 NMI and 1 DI):
— 1 laboratory with TWGPPP, 4 with GPSPPP and 3 with GPS
MC.
e 9 countries have CMC registered in the KCDB (7 NMI
and 2 DI).

4 NMI are directly involved in investigation of new
standards and time transfer technologies (3 are from
NORAMET).
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*- Comparison participation

Time Laboratory UTC Acronym Country UTC UTCr
NRC NRC Canada Yes Yes

APL APL United States Yes No

NIST NIST United States Yes Yes

NRL NRL United States Yes Yes

USNO USNO United States Yes Yes
CENAM CNM Mexico Yes Yes
CENAMEP AIP CNMP Panama Yes Yes
INACAL INCP Peru Yes No
INMETRO INXE Brazil Yes Yes
ONRJ ONRIJ Brazil Yes Yes

INTI INTI Argentina Yes Yes
ONBA ONBA Argentina Yes No
IGNA** IGNA Argentina Yes No
TCC** TCC Chile Yes No

*NMI in red. DI in blue, other organizations in green.
** No active since for more than two year.
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 We are waiting for INM (a NMI from Colombia) and
ICE (a DI from Costa Rica) to start sending their data
to the BIPM:

— ICE and INM have now their codes for the local realization
of UTC, UTC(INM) and UTC(ICE).

e UTE (a DI from Uruguay) show interest in become the
Dl in Time and Frequency and start to participating in
UTC in the last part of 2017.

 We estimate that in 2018 SIM have 11 time
laboratories participating in UTC.
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SIM regional projects

e SIM Time Network.

e SIM Time scale.

e SIM NTP server comparison.

* GPS receivers calibration campaign.

e SIM Time and Frequency Working Group webpage.
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* A example of regional collaboration to improve the
metrological capabilities of the SIM laboratories.

e The network started in 2005 with 4 time
laboratories. In 2017 the network has 23 time
laboratories.

 Help to evidence traceability using bilateral
comparisons with laboratories with their local
realizations of UTC.

 Encourage the laboratories to participate in UTC
comparison (INTI and INACAL are using the same
receiver to report to UTC).



i SIM Time Network
Country Year of first participation Time Standard
United States 2005 Ensemble time scale
Mexico 2005 Ensemble time scale
Canada 2005 Ensemble time scale
Panama 2005 Cesium
Brazil 2006 Ensemble time scale
Costa Rica 2007 Cesium
Colombia 2007 Cesium
Argentina 2007 Cesium
Guatemala 2007 GPSDO
Jamaica 2007 Cesium
Uruguay 2008 Cesium
Paraguay 2008 Rubidium
Peru 2009 Cesium
Trinidad & Tobago 2009 GPSDO
Saint Lucia 2010 Rubidium
Chile 2010 Rubidium
Antigua and Barbuda 2011 Rubidium
Ecuador 2012 GPSDO
Bolivia 2012 Rubidium
St. Kitts & Nevis 2014 Rubidium
Guyana 2015 Rubidium
El Salvador 2015 Rubidium

Dominican Republic 2015 Rubidium
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e White clocks are
Cesium, Hydrogen
maser or ensemble
timescales.
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SIM Time Network
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e 16 time laboratories (70 %
of SIM) obtain traceability
through the SIM Time
Network.

* 3 Country (Peru, Costa
Rica and Colombia)
claimed CMC using
bilateral comparisons
with NMI with UTC(k) and
CMCs in the network.

D= SIM Time Network

Country

Costa Rica
Colombia
Guatemala
Jamaica
Uruguay
Paraguay
Trinidad & Tobago
Saint Lucia
Chile
Antigua and Barbuda
Ecuador
Bolivia
St. Kitts & Nevis
Guyana
El Salvador
Dominican Republic

Is MRA signatory?

Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No



SIM Time scale

(SIMT - SIMT(k) for the 1-hour period ending on 2017-04-05 at 00:20:00 UTC)

National Standard National Flag SIMT - SIMT(k), ns SIMT Contribution National Standard National Flag SIMT - SIMT(k), ns SIMT Contribution
United States 6.01 Antigua
SIMT(NIST) - SIMT(ABBS)
Brazil 0 Guyana |
SIMT(ONET) SIMT{GNES)
Mexico - El Salvador
SIMT(CINM) - SIMT{CIM) =
Canada * Guatemala )
SIMT(NRC) j SIMT(LNM) o
Costa Rica Paraguay -
SIMT(ICE) SIMT(INTN)
Argentina Trinidad ‘
SIMT{INTI) SIMT(TTES) |
Panama Chile
SIMT(CNMP) SIMT(INN)
Colombia Ecuador e
SIMT(INM) SIMT(CMEE)
Peru Bolivia
SIMT(INACAL) SIMT(IEMET)
Jamaica 1" 5t. Kitts %
SIMT(BST) SIMT(SENBS) s
Uruguay — Dominican Rep. |
SIMT(UTE) SIMT{INDOCAL) "-
St. Lucia Bahamasz
SIMT(SLES) SIMT(BBSQ))




SIM Time scale

* A time scale supported by time laboratories with
time scales or single running cesium clock.

* A regional project that brings a reference close
enough to UTC without competing or seeking to
replace UTC:

— Introduce time laboratories in time scales implementation
and management concepts.

— Useful for laboratories without timescales or lack of
knowledge in time prediction.

— Provides a real-time tool to check the performance of
timing laboratories.



NTP servers comparison

e SIM NTP Comparison: A comparison between NTP
Network Time Protocol) servers in SIM.

(time differences for the 10-minute period ending on 04-27-2017 at 14:30:00 UTC)
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Thiz takle was created at ¥-27-2017 (BLID 37870} 14:56:31 UTC and will refrezh every five minutes. Values are in milliseconds, time differences > 30 ms are marked o red.

Click om 3 server name of Jountry name to graph the time difference between the server and SIMTNIST). Click on 3 munber to graph the time differsnce batwzen nvo servers.
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NTP servers comparison

ONRIJ-1 - UTC(NIST) Round Trip Delay (Boulder, Colorado to ONRJ-1)
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e Provide information about the status of the
disseminated time across the network.

* Are very useful for those laboratories that are stating
to disseminate their time via NTP.

 Help evidence their operation for legal time.
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V= Time dissemination in SIM

e 12 laboratories have Web clocks.

e 11 laboratories have Internet time through NTP
servers.

* 6 laboratories with telephone time services.
* 5 |aboratories with radio time code signal services.
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V= Receiver calibration campaign

e First group (G1): USNO and NIST.

e Second group (G2): is divided in two rounds:
— Round 1: NIST, NRC, CENAM and CENAMEP.
— Round 2: NIST, ONRJ, INMETRO and INTI.

* |nthe second group, the round 1 is finished. We are
expecting July the starting of the group 2 calibration
campaign.
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; Preserving the knowledge

 NIST administrates and supports the Time and
Frequency Working Group Web page
(http://tf.nist.gov/sim).

* Keeps information generated from the WG activities:

— Publications & meetings.

— Comparisons (Time Network, SIM time scale and NTP).
— National Web clocks from SIM and

— extra information about other NMI and organizations.

 We think that being transparent and sharing the
knowledge is the best way to advance.


http://tf.nist.gov/sim

“S™  Strong cooperation and
coordination program

e A strong training program and coordination in time

and frequency (meetings and workshops every 2
years).

e Constant communication between all the
participants.

 Development of customized equipment to provide
small countries with minimal equipment to have
national time and frequency references with
traceability to the Sl second.



o Strong cooperation and
coordination program
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