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 Environmental conditions: Mainly physical factors that can affect
our timekeeping processes and other services:

 These factors can originate from outside the laboratory, from nearby
laboratories, or even from our own equipment.

e Depending on the level of measurement involved, we must prepare
ourselves to carry out environmental condition measurements.

e Some of the environmental variables that are recorded can include:
* Airtemperature

Air humidity

Barometric pressure

Vibrations

And electromagnetic emissions, among others
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~ Introduction

* Why should we measure and record these variables?

* In terms of Services and Quality Systems (and legal requirements), we
must have verifiable and traceable records to comply (for example,
ISO/IEC 17025:2017 6.3 Facilities and environmental conditions)

* Interms of unit references and timekeeping, we must understand which
variables affect them and how

 We can mitigate them to reduce uncertainty, improve stability, and
increase precision

 They can also affect the useful life of laboratory equipment
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Introduction

) Specifications'
e \What sets the environmental P

conditions and their limits? F—
e The use and storage specifications of | T o<
Humidi 0 to 80% (40 “C maximum
Sta N d d rd S Magne::: Field d[T:E. 55, 60 Hz; 0 to 0.2 milli!uasla (2 Gauss) peak—any orientation
.o . Pressure 47 kPa (equivalent to an altitude of 6 km)
* The use and storage specifications of Shock and Vibration 100-mm drop
a UXi l_i a ry eq u i p m e nt :tandar: cesium Hig!l-pel:fnrmﬂnﬁe
H £ H Parameter Values are within: (Option 001)
* Occupational safety specifications = T s
(CO mfo rt a nd Safety for pe rson nel) Frequency Change vs. Environment +1 = 10™ +8 = 10"
. . . Warm-up Time:
o Chara Cte rlzatlon Of the entl re To nnrmaln.p.&rat.iunalsta.tus (typical) 15 m?nut&s 15 m?nutes
To full specifications (typical) 30 minutes 30 minutes

measurement process (method

. . 5071A specifications of use
validation)
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Measurements

* To bring services, meet Quality System requirements, or conduct
scientific analysis, measurements must:
 Have the required precision and uncertainty
 Be performed continuously and periodically
e Be time-stamped
 Be properly formatted and stored

e This allows us to meet Quality System requirements and conduct
deep and rigorous analyses.
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- Measurements

* Most frequently recorded environmental conditions in time and
frequency metrology:

* Airtemperature
e Air relative humidity

e Other measurements depending on the area include:
e Barometric pressure
e Vibrations

 Eventually necessary measurements:
e Electric and magnetic fields
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e Measurements can be
obtained:

* Directly as generated by the
device

e From the device if it stores them

* Through a direct communication
interface (R8232 serial port, Built ihoe Teroigré)-barbeter |
Ethernet, USB, etc.) '

 Through wireless

cpmmunlcatlon interfaces (WlFl’ With loT devices you can make your own sensor mesh to
Zigbee, Bluetooth, etc.) monitoring anything that you want to know
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Measurements

Measurements must meet basic requirements (e.g., ISO/IEC
17025:2017, accreditation, etc.):

 Required precision
e Required uncertainty

* Traceability to laboratories with CMC or accredited laboratories

* A laboratory that disseminate or calibrate may tolerate more
environmental variations than one that maintains standards

e |f both are in the same area, it's important to find the best balance
between timekeeping and services (and costs)
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Data collection and management

* Variables must not only be recorded correctly, but they must have
a purpose and be coherent:
 Equipment protection and preservation
 Regulatory compliance
e Continuous analysis and improvement

e Automation of data collection, processing, analysis, response,
and storage is essential

* A data acquisition plan must be established
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~ What is doing CENAMEP

e CENAMEP records environmental variables such as:
 Temperature and relative humidity inside laboratory areas
e Airtemperature and humidity outside the laboratory
e Barometric pressure outside the laboratory
e GPS interference levels (new)

e Data collection is automated:
 Recorded at intervals equal or less than 15 minutes, and processed as needed
e Stored with second-level timestamps (in Gregorian and MJD dates)

e Stored in CSV format to enable analysis in any software (from Excel to R, depending
on file size)

e All programs that acquires, formats and stores environmental data are
developed in C and C# by lab personnel (integration with Word and Excel)
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What is doing CENAMEP
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~ What CENAMERP is doing

e CENAMEP currently has two physical
areas for time and frequency:
e Standards area
e Calibration and dissemination area

 Each area has its own regimen and
environmental control objectives

* The standards area also has backup
air conditioning to avoid large
fluctuations during maintenance or if
the main unit fail
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— What CENAMERP is doing

* Measurements by area:
e Standards area: greater control of variations
e Calibration and dissemination area: less control of variations

* Also measured temperature, humidity, and barometric pressure:
* Primarily for the project “metrology for meteorology”
e Secondarily, as part of external environmental control

 This opportunity was used to normalize data from the standards
area and the external measurements area to report it under
METEO format
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~ What CENAMERP Is doing

METEOROLOGICAL DATA CCTF vi.@ DATA TYPE equro | héps//horaexacta.cenamep.org.paftemperaturaphp a

MeteoMon CENAMEP 28258419 @@:a5 UTC PGM / RUN BY / DATE

REVISION DATE 26821-18-81 COMMENT © e Trello ﬂGOUPAcademy 1t} KCDB i Modified Julian Day...  wsr SIM Time and Frequ... GPSJam GPS/GMSS... kcdb-cbk‘t @TAIdatabase 1t4 Time
COMMENT L
COMMENT

CHMP LABE NAME

2 TE HE PR T - S JUREE i 2R Ultimos Datos [ Méaximos del dia Minimos del dia

Vaisala PTU3BE 8.2 TE SENSOR MOD/TYPE/ACC

Vaisala PTU3GA 2.8 HE SENSOR MOD/TYPE/ACC Temperatura: 29.8°C Temperatura: 30.5°C Temperatura: 24.1°C

Vaisala PTUZBG 8.1 PR SENSOR MOD/TYPE/ACC Humedad: 70% Humedad: 93% Humedad: 68.1%

i SP-2008-26R-VL @.1 TI  SENSOR MOD/TYPE/ACC Presién: 1008.4 hPa Presi6n: 1009.2 hPa Presién: 1006.6 hPa

Vaisala S5P-2080-20R-VL 1.0 HI SENSOR MOD/TYPE/ACC Oltima Consulta: 2025-05-08 Oltima Consulta: 2025-05-08 Ultima Consulta: 2025-05-08
END OF HEADER 11:00:00 11:00:00 1:00:00
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« The concerns about GPSJAM

Daily maps of GPS interference

interference started after an About | FAQ

event in August 2022, and [16/08/202265

were discovered via a social R A P
media discussion by X P
someone outside the SIM S
area

* Reference: https://gpsjam.org

Level of GPS interference
Low 0-2%
Medium 2-10%

Bl High > 10%

Data provided by adshexchange.com
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* |nitially we thought it was a TTS-5 failure, but an anomaly was
recorded by the PolaRx5TR

- e
i T ] 1} Fa . N gy
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 They were rapid events (sometimes lasting no more than 5 minutes) on GPS L1
or L2

* To catch more of them, we acquired a Microchip BlueSky license for a S650

» After establishing the normal background of the area, event recording began

@ LabDashboard: Visualizacidn grafica de las variables generadas en el laboratoric — O *
Graficas por periodos GPS vs UTC{CHMP) acumulado GFS Vs UTC{CNMP) Diario TT5-5vs PolaRx5TR UTCICMNMP) vs L3P UTC-UTCr wvs UTC{CNMP)-PATF Clocks Forecast Estabilidades de los PATF
Temperaturas Equipos ws Ambiente Parametros de los PATF Condiciones Ambientales Condiciones Atmosféricas TAI Interferencias Configuracion del programa Acerca del Programa
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~ What CENAMERP Is doing

e Measurements started recently this year
e Several events have been recorded

e Likely due to being in a logistics convergence area (cargo trucks,
ships, freight trains)

e With GPS, WiFi, and LTE blockers being cheap and easily available
(e.g., USD 11 to USD 60 on AliExpress), they may be used to block
cargo tracking
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- What CENAMERP is doing

&
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— Conclusions

* Controlling environmental conditions is important for calibration
labs and UTC timekeeping

* [tis not just about measuring environmental variables — it is
essential to organize them and integrate them into laboratory
Processes

e Good environmental records allow for the discovery of factors that
affect lab performance

* As improvements are made, more variables should be analyzed
appropriately
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Thank you all!

Raul Solis
CENAMEP

rsolis@cenamep.org.pa
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