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The SSl calibration module is a tool that extends the Standard Station Interface (SSI) for intuitive execution of
instrumental calibrations and review of calibration results.

* [taimsto supportthe complex planning, technical execution, evaluation and reporting of the calibration of
IMS seismic and T-phase stations.

* The SSI Calibration module also provides a single and standard interface that masks the heterogeneity of the
hardware/software used at different IMS stations.

* Finally, the SSI Calibration module helps to standardize the communication through the full implementation
of IMS2.0 format to dramatically ease the exchange, parsing and review of calibration messages, for both the
Station Operator and PTS staff.

The module has been deployed at a number of stations and the PTS currently continues itsdeployment at other
stations. This poster presents the SSI Calibration module and focuses on the functionalities supporting Station
Operators during calibration activities.
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The IMS Operational Manual includes strict requirements regarding calibration of
IMS seismicstations:

e On-sitecalibration results are used as QC forinstrument stability

= “stability “: +/- 5% to the instrument nominalresponse in amplitude
(and +/-5° in phase)

= QC performed overthe full IMS passband
= QC performed on a yearly basis

* Planning and communication
= atthe Network level: attribution of calibration time slots to Stations

= attheStation level: calibration messages exchanged between SO
and the IDC
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Calibration activities challenges:

* high number of sensor-digitizer combinations
(hardware/software/procedures/training)

* PTS resourcesto train Station Operatorson calibration activities
 varietyand complexity of hardware/softwareissues

e compliance with the OM requirements for full frequency calibrationand
sending of results at the IMS2.0 format

e compliance with command and control and authentication requirements
while performing on-site calibration activities
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SSI Calibration Module features:

e Calibrationoperational process fully supported by the calibration module

e Communication between the PTS and the Station using standardized IMS2.0 format
(including full-frequency response submission)

 Command and Controlauthentication (through SSI Authentication module)
* Define, perform, review and report on calibrationsperformed
e Auto-evaluation of the calibrationresults (IN_SPECYES or NO)

* Variety of the sensor/digitizer combinations supported (Nanometrics Europa, Guralp D24,
Quanterra Q330, MariPro DDFI)

* GUI executed locally, all communicationswith the workstation are using CLI commands, thus
minimizingtheload on GCl bandwidth and allowing smooth calibration of remote sites from
CRF or PTS
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Supported Hardware:

e Supported digitizers
= GlralpDM24
= Nanometrics Europa-T/ Europa HRD
= QuanterraQ330HR

Q330HR

» Tested configurations (digitizers/sensors)
= DM24+CMG-3T ; DM24+ STS-2
= EuropaTl + CMG-3T ; EuropaTl+STS-2 ; EuropaT+GS13 4
= Q330HR+CMG-3T ; Q330HR +STS-2 eMG-3T

G513
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Calibration Scenario Definition and Scheduling
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Output Signal Review
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Calibration Results Interpretation
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IMS2.0 calibrate result message

S 2.0 RESULT message

MS 2.0 RESULT message

BEGIN IMSZ2.0 BEGIN IMS
M5G_TYPE DATA MSG_TYPE DATA
MSG_ID 201807090733220000 MSG_ID 201807090734390000
REF_ID REF_I
TIME_STAMP 2018/07/09 O7:33:22 TIME_STAMP 2018/07/09 07 34:39
STA _LIST BELG ' STA _LIST BELG
CHAN_LIST BHZ CHAN_LIST BHZ
CALIBRATE_RESULT CALIBRATE_RESULT
IN_SPEC YES IN_SPEC YES
CALTIB 0O.074884 — CALTIB 0O.074884
CALPER 1.000000 CALPER 1.000000
CAL2 BELG BHZ 7.488395792-02 1.000 40.00000 2018/06/05 ©1:19 CAL2 BELG BHZ 7.48839579e-02 1.000 40, 00000 2018/06/05 ©1:19
FAP2 1cC a 0. 000 1 FAP2 1cC o] 0. 000 1
1.00000 1.33540000e+01 89 1.00008 1.33540000e+01 89
STA_LIST BELG STA_LIST BELG
CHAN_LIST BHZ CHAN_LIST BHZ
CALTBRATE_RESULT CALTIBRATE_RESULT
IN_SPEC YES IN_SPEC YES
CALIB ©.074859 CALIE ©.074455
CALPER 1.000000 CALPER 1.000000
CAL2 BELG BHZ 7.48587995e-02 1.000 40. 00008 2018/06/05 02:01 CAL2 BELG BHZ 7.44550824e-02 1.000 40. 00000 2018/06/05 02:01
FAP2 1cC a 0.000 256 PAZ2 1V 1.22179160e+09 o] 0. 000 5
0.00100 2.35879000e-04 -106 -3.66858415e-02 -3.6454189%e-02
0.00104 2.69874000e-04 -106 -3.66858415e-02 3.64541899%e-02
0.00187 3.03870000e-04 -106 -5.02654800e+02 0.00000000e+00
0.00111 3.37866000e-04 -106 -1.00530960e+03 0. 00000000e+00
0.00116 3.71862000e-04 -106 -1.13097340e+03 0. 00000000e+00
0.00120 4.05859000e-04 -106 o. o.
0.00124 4.39855000e-04 - 106 0. o.
0.00129 4,73852000e-04 -106 o. a.
0.00134 5.07848000e-04 -106 S TOP
0.00138 5.41845000e-04 - 106
0.00144 5.75841000e-04 -106
0.00149 6.78753000e-04 -107
0.00154 7.68139000e-04 -108
0.00160 8.576250002-04 -108
0.00166 9.47182000e-04 -109
0.00172 1.03679000e-03 - 109
0.00178 1.126440002-03 -110
0.00185 1.216120002-03 -110
0.00192 1.30583000e-03 -110
0.00199 1.55248000e-03 -112
0.00206 1.76508000e-03 -112
0.00214 1.978010002-03 -113
0.00221 2.19118000e-03 -114
0.00230 2.40452000e-03 -114
0.00238 2.61800000e-03
0.00247 2.93419000e-03 - 1.
0.00256 3.24260000e-03
0.080265 3.55263000e, -119 -
output formaf{|FAP § [~] | Fisave | @ close output Furma('PAZ )/ |v‘ | [l save | © close
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e 2020results:

* Additionaldigitizer model supported by the SCM (Quanterra Q330M+)

* Q330M+ calibrationtesting with Streckeisen STS2.5 and Gliralp CMG3T

* Increase of full-frequency results sentto the PTS in IMS2.0 format
(+ around 10 stations)

* Supportforlarge seismic arrays calibration (e.g. NOA 42-element array
full-frequency responses sent for the first time)

* Perspectives (on-going) | S
. ®
e Supportofanadditional digitizer model (Nanometrics Centaur) < /¢
gy
e Centaur calibration testingwith Nanometrics Trillium120and Guralp
CMG3T
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e The purpose of On-site Calibration is to ensure stability of measurement system
responses over time.

e The SSI Calibration Moduleis contributingto:

* Increase the number of Stations sending full-frequency results in IMS2.0 format
e Standardize practices when performing a calibration task and sending results to the PTS
« Standardizethe validation of these results at the PTS

* Reduce the number of technical issues (due to diversity of equipment / software /
calibration results format)

* Enhance PTS capability to provide support and perform calibration remotely on the SO
behalf (troubleshooting, delegated calibration)

e AnySO can be supported forthe installation, configuration and testing of the SCM.
Please contact us!
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