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The complete white paper is still in progress. Here we present the appendix dealing with the news 
reporting issues with UTC discontinuities. 
 
 

1 Annex 4: issues from users (public news) 
 
This appendix contains extracts from public news where the impact of the UTC discontinuities is 
illustrated. A PDF file is also available here  
https://thebipm.sharepoint.com/:f:/r/sites/CCTFWGstrategicandCoChairs/Shared%20Documents/W
hite%20paper/UTC%20continuous/PDF-%20Web%20pages%20quoted%20in%20the%20appendix?cs
f=1&web=1&e=wMH5hr 
containing the referred web pages. The numbering of the PDF files is reported in the captions. 
 

1.1 General 

 
Figure 1 : https://www.orolia.com/the-leap-second-problem/ 

https://thebipm.sharepoint.com/:f:/r/sites/CCTFWGstrategicandCoChairs/Shared%20Documents/White%20paper/UTC%20continuous/PDF-%20Web%20pages%20quoted%20in%20the%20appendix?csf=1&web=1&e=wMH5hr
https://thebipm.sharepoint.com/:f:/r/sites/CCTFWGstrategicandCoChairs/Shared%20Documents/White%20paper/UTC%20continuous/PDF-%20Web%20pages%20quoted%20in%20the%20appendix?csf=1&web=1&e=wMH5hr
https://thebipm.sharepoint.com/:f:/r/sites/CCTFWGstrategicandCoChairs/Shared%20Documents/White%20paper/UTC%20continuous/PDF-%20Web%20pages%20quoted%20in%20the%20appendix?csf=1&web=1&e=wMH5hr
https://www.orolia.com/the-leap-second-problem/


 

 
Figure 2 : https://www.orolia.com/place-and-time-episode-3-the-leap-second-on-trial/ 
 

1.2 Impact on transport 
 

 
Figure 3 : https://www.phocuswire.com/Amadeus-admits-ALTEA-crash-was-a-result-of-Leap-
Second-bug (PDF n°5) 
 
 

https://www.orolia.com/place-and-time-episode-3-the-leap-second-on-trial/
https://www.phocuswire.com/Amadeus-admits-ALTEA-crash-was-a-result-of-Leap-Second-bug
https://www.phocuswire.com/Amadeus-admits-ALTEA-crash-was-a-result-of-Leap-Second-bug


 
Figure 4 : https://www.flyingmag.com/collins-receivers-struck-by-failure-modes/ (PDF n°11) 
 

 
Figure 5 : https://www.dailytelegraph.com.au/leap-second-crashes-qantas-and-leaves-passengers-
stranded/news-story/67e4354568ac8e5c491054c1aaac1167 (PDF n°22) 
 

 
Figure 6 : https://theworld.org/stories/2012-07-01/leap-second-causes-flight-delays-and-internet-
problems (PDF n°20) 
 
 

1.3 Impact on digital networks  
 

https://www.flyingmag.com/collins-receivers-struck-by-failure-modes/
https://www.dailytelegraph.com.au/leap-second-crashes-qantas-and-leaves-passengers-stranded/news-story/67e4354568ac8e5c491054c1aaac1167
https://www.dailytelegraph.com.au/leap-second-crashes-qantas-and-leaves-passengers-stranded/news-story/67e4354568ac8e5c491054c1aaac1167
https://theworld.org/stories/2012-07-01/leap-second-causes-flight-delays-and-internet-problems
https://theworld.org/stories/2012-07-01/leap-second-causes-flight-delays-and-internet-problems


 
Figure 7 : https://www.wired.com/2015/07/leap-second-causes-sporadic-outages-across-internet/ 
(PDF n°21) 
 
 

 
Figure 8 : http://phk.freebsd.dk/hacks/leap_20120630/?highlight=leap%20second (PDF n°1) 
 
 

https://www.wired.com/2015/07/leap-second-causes-sporadic-outages-across-internet/
http://phk.freebsd.dk/hacks/leap_20120630/?highlight=leap%20second


 
Figure 9 : https://ottawacitizen.com/news/local-news/leap-second-knocked-key-city-radios-
offline-new-years-eve (PDF n°24) 
 

 
Figure 10 : https://www.wired.com/2012/07/leap-second-bug-wreaks-havoc-with-java-linux/ (PDF 
n°19) 
 

https://ottawacitizen.com/news/local-news/leap-second-knocked-key-city-radios-offline-new-years-eve
https://ottawacitizen.com/news/local-news/leap-second-knocked-key-city-radios-offline-new-years-eve
https://www.wired.com/2012/07/leap-second-bug-wreaks-havoc-with-java-linux/


 
Figure 11 : https://www.telegraph.co.uk/news/science/science-news/11710148/Leap-Second-
confuses-Twitter-and-Android.html 
 

1.4 Impact on finance 
 

 
Figure 12 : https://mp.weixin.qq.com/s/bBecGJrTn5HCx7_92a9uWQ (PDF n°4) 
 

https://www.telegraph.co.uk/news/science/science-news/11710148/Leap-Second-confuses-Twitter-and-Android.html
https://www.telegraph.co.uk/news/science/science-news/11710148/Leap-Second-confuses-Twitter-and-Android.html
https://mp.weixin.qq.com/s/bBecGJrTn5HCx7_92a9uWQ


 
Figure 13 : https://3c.ltn.com.tw/news/18985/2  (PDF n°3) 
 
 

1.5 Impact on IT applications 
 

 
Figure 14 : https://lkml.org/lkml/2015/5/27/458 (PDF n°25) 
 
 

 
Figure 15 : https://lkml.org/lkml/2009/1/2/373 (PDF n°36) 
 
 

https://3c.ltn.com.tw/news/18985/2
https://lkml.org/lkml/2015/5/27/458
https://lkml.org/lkml/2009/1/2/373


 
Figure 16 : https://quickview.cloudapps.cisco.com/quickview/bug/CSCub38654 (PDF n°7) 
 
 

 
Figure 17 : https://quickview.cloudapps.cisco.com/quickview/bug/CSCvb01730 (PDF n°8) 
 
 

https://quickview.cloudapps.cisco.com/quickview/bug/CSCub38654
https://quickview.cloudapps.cisco.com/quickview/bug/CSCvb01730


 
Figure 18 : https://blog.cloudflare.com/how-and-why-the-leap-second-affected-cloudflare-dns/ 
(PDF n°10) 
 

 
Figure 19 : https://en.wikipedia.org/wiki/Unix_time (PDF n°39) 
 

 
Figure 20 : https://developers.redhat.com/blog/2015/06/01/five-different-ways-handle-leap-
seconds-ntp (PDF n°14) 
 

https://blog.cloudflare.com/how-and-why-the-leap-second-affected-cloudflare-dns/
https://en.wikipedia.org/wiki/Unix_time
https://developers.redhat.com/blog/2015/06/01/five-different-ways-handle-leap-seconds-ntp
https://developers.redhat.com/blog/2015/06/01/five-different-ways-handle-leap-seconds-ntp


 
Figure 21 : https://googleblog.blogspot.com/2011/09/time-technology-and-leaping-seconds.html 
(PDF n°38) 
 

 
Figure 22 : https://www.theregister.com/2016/12/02/google_public_ntp_servers/ (PDF n°15) 
 

 
Figure 23 : https://spectrum.ieee.org/facebook-new-time-keeping-service (PDF n°13) 
 

https://googleblog.blogspot.com/2011/09/time-technology-and-leaping-seconds.html
https://www.theregister.com/2016/12/02/google_public_ntp_servers/
https://spectrum.ieee.org/facebook-new-time-keeping-service


 
Figure 24 : https://engineering.fb.com/2020/03/18/production-engineering/ntp-service/ (PDF n°6) 
 

 
Figure 25 : https://en.wikipedia.org/wiki/Precision_Time_Protocol (PDF n°33) 
 

 
Figure 26 : https://blog.meinbergglobal.com/2019/04/15/ptp-timescale-and-what-the-heck-is-arb-
time/ (PDF n°34) 
 

https://engineering.fb.com/2020/03/18/production-engineering/ntp-service/
https://en.wikipedia.org/wiki/Precision_Time_Protocol
https://blog.meinbergglobal.com/2019/04/15/ptp-timescale-and-what-the-heck-is-arb-time/
https://blog.meinbergglobal.com/2019/04/15/ptp-timescale-and-what-the-heck-is-arb-time/


 
Figure 27 : https://www.wired.com/2012/07/leap-second-glitch-explained/ (PDF n°37) 
 

 
Figure 28 : https://www.networkworld.com/article/2271654/-leap-second--snafu-affects-oracle-
clusterware.html (PDF n°27) 
 

https://www.wired.com/2012/07/leap-second-glitch-explained/
https://www.networkworld.com/article/2271654/-leap-second--snafu-affects-oracle-clusterware.html
https://www.networkworld.com/article/2271654/-leap-second--snafu-affects-oracle-clusterware.html


 
Figure 29 : https://www.computerworld.com/article/2505309/leap-second-bedevils-web-systems-
over-weekend.html (PDF n°17) 
 

 
Figure 30 : https://www.cnet.com/tech/services-and-software/leap-second-bug-causes-site-
software-crashes/ (PDF n°18) 
 

 
Figure 31 : https://www.buzzfeednews.com/article/summeranne/y2k-20-how-a-second-brought-
down-half-the-intern (PDF n°16) 
 
 
 

1.6 Impact on GNSS receivers 
 

https://www.computerworld.com/article/2505309/leap-second-bedevils-web-systems-over-weekend.html
https://www.computerworld.com/article/2505309/leap-second-bedevils-web-systems-over-weekend.html
https://www.cnet.com/tech/services-and-software/leap-second-bug-causes-site-software-crashes/
https://www.cnet.com/tech/services-and-software/leap-second-bug-causes-site-software-crashes/
https://www.buzzfeednews.com/article/summeranne/y2k-20-how-a-second-brought-down-half-the-intern
https://www.buzzfeednews.com/article/summeranne/y2k-20-how-a-second-brought-down-half-the-intern


 
Figure 32 : https://berthub.eu/articles/posts/leapseconds-expose-bugs-even-when-they-dont-
happen/ (PDF n°26) 
 
 
 

 
Figure 33 : http://www.leapsecond.com/notes/leapsec256.htm (PDF n°2) 
 

https://berthub.eu/articles/posts/leapseconds-expose-bugs-even-when-they-dont-happen/
https://berthub.eu/articles/posts/leapseconds-expose-bugs-even-when-they-dont-happen/
http://www.leapsecond.com/notes/leapsec256.htm


 
Figure 34 : https://www.orolia.com/wp-content/uploads/2021/07/GPS-Receiver-Leap-Second-
Testing_AN06-101_revC-1.pdf (PDF n°40) 
 
 
 
 
 

 
Figure 35 : https://www.gpsworld.com/leap-second-implementation-confuses-some-receivers/ 
(PDF n°23) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.orolia.com/wp-content/uploads/2021/07/GPS-Receiver-Leap-Second-Testing_AN06-101_revC-1.pdf
https://www.orolia.com/wp-content/uploads/2021/07/GPS-Receiver-Leap-Second-Testing_AN06-101_revC-1.pdf
https://www.gpsworld.com/leap-second-implementation-confuses-some-receivers/


1.7 Impact on the electrical power distribution 
 

 
Figure 36 : 
https://www.naspi.org/sites/default/files/reference_documents/naspi_2016_tr_008_leap_secon
d.pdf (PDF n°30) 
 
 
 
 

 
Figure 37 : https://nvlpubs.nist.gov/nistpubs/ir/2015/NIST.IR.8077.pdf (PDF n°31) 
 
 
 
 
 
 

  

https://www.naspi.org/sites/default/files/reference_documents/naspi_2016_tr_008_leap_second.pdf
https://www.naspi.org/sites/default/files/reference_documents/naspi_2016_tr_008_leap_second.pdf
https://nvlpubs.nist.gov/nistpubs/ir/2015/NIST.IR.8077.pdf


2 Annex 5: standards and papers dealing with UTC discontinuities in different 

applications 
 
 

2.1 IT applications 
 

 
Figure 38 : https://developers.google.com/time/smear (PDF n°28) 
 

https://developers.google.com/time/smear


 
Figure 39 : https://lwn.net/Articles/504658/ (PDF n°32) 
 
 

 
Figure 40 : https://github.com/Angstrom-distribution/meta-ti/blob/master/recipes-
kernel/linux/linux-ti33x-psp-3.2/3.2.24/0075-ntp-Correct-TAI-offset-during-leap-second.patch 
(PDF n°12) 
 

 
Figure 41 : https://access.redhat.com/articles/15145#handling (PDF n°35) 
 

https://lwn.net/Articles/504658/
https://github.com/Angstrom-distribution/meta-ti/blob/master/recipes-kernel/linux/linux-ti33x-psp-3.2/3.2.24/0075-ntp-Correct-TAI-offset-during-leap-second.patch
https://github.com/Angstrom-distribution/meta-ti/blob/master/recipes-kernel/linux/linux-ti33x-psp-3.2/3.2.24/0075-ntp-Correct-TAI-offset-during-leap-second.patch
https://access.redhat.com/articles/15145#handling


3 Annex 6: Petition from the ITSF 2021 from synchronization industries 
 

 
 
 
Figure 42 : Letter to ITU radiocommunication Bureau (PDF n°29) 
 
 
Figure 43 : Petition from the ITSF 2021 from synchronization industries 
 

  



4 Annex 7: Contribution from other organizations and international groups 
 

4.1 statement from Civil GPS Service Interface Committee 

 
Figure 44 : https://www.gps.gov/cgsic/timing/2014-resolution/ (PDF n°9) 
 
 
 
 
 

https://www.gps.gov/cgsic/timing/2014-resolution/


4.2 ITU - T 
 

 
Figure 45 : ITU-T SG15Q13 
 

4.3 URSI 
 



 
Figure 46 : URSI Resolutions and Recommendation (PDF n°41) 
 

4.4 IERS Response to WRC 
 

 
Figure 47 : IERS Response to WRC 
 



5 Annex 8: Statement received from users on the impact of leap seconds 
 
In the first month of 2022, after a talk to the Time Appliance Project given by P. Tavella of the BIPM 
https://www.opencompute.org/wiki/Time_Appliances_Project 
https://www.opencompute.org/wiki/Time_Appliances_Project#IC_Presentations 

a comment was posted on Linkedin, and a great discussion started among IT and Timing 
industries.  
 

 
 
Figure 48 : LinkedIn comment appeared in 2022 and announcing the CGPM draft resolution D. 
LinkedIn post on Leap Seconds practice. 
 
Those industries were asked to provide information on the possible issues of the UTC discontinuities 
and technical insights on how a continuous UTC time scale would affect their products and services. 
After a couple of months, several industries had provided a contribution which is collected and added 
here as received by the coordinator Son VoBa (Sync-n-scale) b-svoba@microsoft.com on May 2nd, 
2022 
 
 
 
 
 
 
 
 

https://www.opencompute.org/wiki/Time_Appliances_Project
https://www.opencompute.org/wiki/Time_Appliances_Project#IC_Presentations
https://www.linkedin.com/posts/svoba_abouttime-utc-leapsecond-activity-6909945408458825728-oWje?utm_source=linkedin_share&utm_medium=member_desktop_web
mailto:b-svoba@microsoft.com

