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A fact : Earthquakes reduce the duty cycle
Why : GIPC is good during windy days/ is bad during Earthquakes

The aim : to reduce EQ unlock rate by 70-80%
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GIPC YES/NO

As long as the disturbance 1s at low frequency and localized, GIPC 1s very
effective (cars, jumping visitors, “bombing”, wind...)

As the disturbance becomes “common” (earthquakes...), GIPC may play
a negative role ....
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Ex: in this case GIPC provided an anomalous correction to WE, twice larger than it had to be.
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GIPC YES/NO: differental/common
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— Voltage-rescaled differential LVDT motion:
-copied by zM before the seism disturbance

-amplified by the common, because
zM=0 while zA¢ #0

dataDisplay vor11p2 : started by virgorun on May 24 2007 15:00:09 UTC ]
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Voltage-rescaled differential LVDT motion:
-copied by zM

-Compensates WI local motion, and the
correction is significantly reduced
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The solution: let GIPC use zf*NCC—Zf;;C
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GIPC YES/NO: differental/common: smart patches

We investigated how to trigger the GIPC OFF/ON when needed:
Ydefinition of a practical index of coherent displacement.

Ycdefinition of a function displaying the amplification due to GIPC (zM).
Ydefinition of reasonable veto to reduce false Earthquake alarms.

Yoff line matlab test using about 1 month data of VSRI.

*Alpization with SW and numerical consistency checks.

Wln-line implementation with fake activation (AlpSa, Adj/Science)
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EQG: examples of matlab simulations of VSR1 unlocks )
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Thresholds tuned: 25 s ave; Sci-Mode=>EQ-Mode;10 s ON/OFF operated ~ 100 s before



EQG: turning OFF false alarm (@

removing GIPC makes the lock more fragile in case of wind:
a simple veto, the wind speed at the central Bld Station
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thresholds calibrated in order not to switch OFF GIPC in case of wind

PR-MSC-200607



EQG: matlab test on VSR1 data (@7

6/7 of the EQ occurred during VSR1 and causing unlocks
were propetly detected by EQG algorithm

EQ whose magnitude is M> ~6.5
would probably unlock the ITF anyway

EQ closer than 20-30 km have not the required coherent displacenment:
we had the chance to examine this very rare case (June 6th)
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EQG: test in debug mode (@7

Tested in debug-mode, running on line through a dummy ALP server; automated GIPC
Switch-off works as the conditions are met (correlation index, zM index and wind veto)
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We have been lucky, an earthquake in Iran occurred on June 18th during the algorithm debug test:

Caught !
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EQG: only very close events (< 10-20 km) would cause “incoherent

excitation and would not be detected by EQG.
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EQG: only very close events (< 10-20 km) would cause “incoherent

excitation and would not be detected by EQG.
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EQG: only very close events (< 10-20 km) would cause “incoherent
excitation and would not be detected by EQG.
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MicroSeism-free Reconstruction
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TH: suspensions in the central BLD are coherently excited e
by microseism (0.1-0.5 Hz)

The method: reconstruction of BS and PR zLVDT upon the basis of NI and WI zLvdt
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s V1:Sa_BS_F0_zLvdt_500Hz mean__ FF| V1:Sc_BS zCor_mean_TIME
1 V1:Sa_NI_F0 zLvdt_500Hz mean **BSNIWI3.V1:Sa BS F0 zLvit S00HE

~ M V1:Sa_WI_F0_zLvédt_500Hz mean @
L % 10 El **BSNIWDEVI:Sa BS F0 zLvdt S00HE g
L F 47
0.8 g 8
0.6 3
: 8 g B
i o 2.
0.4 _ w
: o
0.2 )
C (Ol g)
=3 <
[o ] EEN) FPRTETT BT AR B g oy oy e
10 107 102 107 " 11hd0 1Th35 12h00 -
865370384 : Jun § 2007 20:39:30 UTC dt:1024s nAv:83 865370896 : Jun § 2007 20:48:02 UTC dt:10245 hAv:$3 865338367 : Jun 82007 11:45:53 UTC SD
~
c
w
— .
=
oQ

Ve PR Tt e R AL IR ota Wi 54_PRENS1 WANKE - oaa_ W ¥1:Sa NI F0 zLvdt 500HZ mean FF' ¥1:Sc_PR_zCorr_mean_ TIME
V1:Sa_PR_F0 _zLvdt 500Hz mean +NIPR.V1:Sa NI F0 zLvdt 500Hz
1 = 100 #NIPR V1:Sa NI F0 zLvit S00Hz P
x E =
L ¥ E 2
0.8- & &
L L
- =
0.6 g 1k 4+—
0.4f
0'2'_ 10-1:—
L i — vl i Y MR AT A AT, Al I S S R I S S T |
o e BV S—— B - o 13h03 3h10 3hT15
Hz Hz
865370384 : Jun § 2007 20:39:30 UTC dt:1024s nAv:§3 865370896 : Jun 8 2007 20/:48:02UTC dt:1024s nAv:§3 865343089 : Jun 82007 13:04:35 UTC

1) differential Lvdt useism-free available for BS and PR
2) higher crossover frequency allowed!



Today’s test ! ()]

Using analogic (DAC/ADC) connection between DSPs: tested PR-NI

| dataDisplay vir11p3 : started by virgorun on Jun 20 2007 11:00:04 UTC 1
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Conclusions (HQG, i.e. GIPG OFF in case of earthquake) e

- It has been tested and Alpized. Implementation 1s transparent
- A return algorithm has also been successtully tested as well.

Open issue:

=> Should the I'TF be really set OUT of Science-mode during
ON/OFF/ON ? In principle just two possibilities:

- success (the I'TF does not unlock);

- unsuccess (the I'TF unlocks because the EQ is too close or too intense).
Note:

- the switch variable is available in the data so no information is lost;

- automated ON/OFF/ON will allow to enhance the duty cycle;
- other actions are currently actuated by Alp during operation.

next mantenance break for the final implementation ?
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Conclusions (WSER) (@

- microseism-free position sensors are available using NI,WI LVDT basts.
- the reconstruction was tested on data showing a remarkable suppression
gain (at least 5, in case of intense sea activity much higher)

- In-line tests, using DAC/ADC cabling, being done

- Straightforward from the point of view of dsp cards.

- The final implementation (in case of successful in-line test)

will be optimized by using serial links and SW updates for the DSP

next mantenance break for the final implementation ?
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