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Italian National time scale UTC(IT)
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INRIM realizes the Italian national time scale, kept aligned to the
International reference time at nanosecond level




UTC(IT) performances over the last 2 years
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Overview of INRiM Time and Frequency Lab
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Hardware for UTC(IT) generation
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Hardware for UTC(IT) generation
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T&F Lab Servers & Virtual Machines
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Virtual machines for UTC(IT) generation and data storage

VM TW & GNSS \

VM Time scale

Shared NAS j
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Virtual Machine for UTC(IT) Monitoring

. Monitoring web-page and automatic emails allow operators to check clocks,

UTC(IT) and steering corrections behavior
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Alarms & Procedures

Procedures for UTC(IT) operators

—

Automatic Alarms

UTC(IT) Official - Alarms from MATLAB executables inborx Fus Alams x - Scala/Alam x

_!;_qu pescala

1o v.formichella, g.signorile, me, i sesia, f fiasca »

BNRM

ID:vld
Date: 20/12/2023

2. IT-OPS-SCALA-002: SWITCH SCALA

IT-OPS-SCALA-002

Switch scala

Found the following wamingsferrors in home/pescalalsteering_utcitiuteil_officialmaster/output/UTCITDI_2022060911451%.l0g
[2022-06-09 11:45:19)-[WARN]-[UTCIT_Df]-No yesterday Df information was loaded. Comparison of i tal DF will not be perf

\
IRIM

Found the following wamings/errors in fhomefpescalalsteering_uteitiuteit_official backuploutput/ UTCITDR2_20220609115006 Jog
[2022-06-09 11:50:06]-[WARN]-[UTCIT_Df2]-It is not yet time to calculate Df2, DI2 will be set to 0.

Found the following wamings/errors in fhomefpescalalsteering_utcit/utcit_officialbackup/output! UTCITDE_20220609115015.10g
[2022-06-09 11:50:15-{WARN]{UTCIT_Df}-No yesterday Df information was loaded. Comparison of ir Dif will not be perf

12102021

Effettuare le madifiche 'S\W/

configurazione' in seguito lo switch di
scala sul commutatore

CQuando occorre

PC Operatore

» Eseguita la procedura di reperibilitd IT-ops-REP-001 che copre la parte HW
dell'esecuzione dello switch scala e e relativo controllo di possibili salti

pe scala eve e5SETE

di , . i
gostituire in casq +« NON ESEGUIRE la procedura fra le 11:00 UTC e le 12:15 UTC (tenendo in
M\a ‘L:\r ;:. ai BACKUP o conto il tempo di esecuzione della procedura)
::::ﬂmh gﬂﬂh.! config {Laste! + CONOSCERE CHMASTER e BACKUP sullo switch
roliare su drive « CONOSCERE AOG MASTER e BACKUP ID NUMBERS

CH s‘d“ﬂ“se‘_n lare SU 5“'“”“ + CONOSCERE MASER MASTER e BACKUP ID NUMEERS

In sala ::ia avvenutd ‘-m’::oﬂs"'\ rlsﬂ + CONFIGURATION da considerare

< \“(“’e‘pm da smﬂhnd-“ﬂ wa o Switch channel UTC(IT) Master = <X> (10r 2)

1 solo & s

o Switch channel UTC(IT) Backup = <¥Y> (1 or 2, dfferent from X). Per
esempiose X =1, alloray = 2,
o UTC(IT) Master is generated from ADG<XXX> (e.g ADG039), using
HM<AA> (e.g. HMO2)
o UTC{IT) Backup is generated from AOG<YYY=> (e.g AOGO097) using
HM<BB> (e.g. HMO4)
« DATA CORRENTE in MJD
« Effettuare login a PC-SCALA (INR-PCSCALA-OPS-NOM-001)
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10 | Modificare il file /home/pcscalalsteering_utcit/utcit_officialfscala config:
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a, Da prompt comandi rendere il file modificabile: chmod +w
/ome/pcscala/steering_utcit/utcit_official/scala.config
b, Modificare il campo SCALA in accordo con o switch (see Figure

e mer

1)
LERONT
EVOLUZICNE CONF S‘?ﬁ o SCALA[backup]=AQGYYY
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c. Da prompt comandi renders il file non modificabile; chmod —w
/Mnome/pcscala‘steering_uteit/uteit_official/scala.config

14:15(2 hours ago)
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Virtual Machine hosting UTC(IT) Algorithms

Master
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L. Galleani et al. “Generating a real-time time scale making full use of the available frequency standards”, lNRI M

Metrologia 57 (2020).



Steering Algorithms” Common Principles

The total frequency correction applied to the master clock is:

Af =Afy +Af; +Af;

where:

A f o — corrects the frequency offset of the master clock vs REF
A f1 — corrects the residual frequency offset vs UTC/UTCr

Af, — corrects the time offset vs UTC/UTCr, for time accuracy

ST



Steering correction computation
. Optimized for missing clock data

H-maser vs REF

>
"
@

__ Residual time of fset vs UTC
Af; =
Nacc days

Frequency deviaiton

current epoch

Af = Afo +Af;



UTC(IT) team
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Thank you for listening!

llaria Sesia

Head of Time and Frequency Dept.
Quantum Metrology and Nanotechnologies Division
INRIM

l.sesla@inrim.it
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