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Brief report about the ongoing infrastructure mitigation
works for AdV+

l. Fiori, M. Tringali, F. Paoletti Virgo-KAGRA PEM meeting — 28 Aug. 2020

List of ongoing activities:

e change of the old noisy AHU machine for cooling down DAQ-room (impacting in Hrec)
with two little Fan-Coil units

* built a big coil to generate greater magnetic field

* lightning stroke on experimental area, with damage to many equipments and also of
external magnetometers

e general mitigation works on CEB, NEB and WEB HVAC machines

* putin operation of a big insulation transformer to avoid mains 50Hz sidebands
contamination in Hrec



DAQ AHU: lines at 24.8 and 26.2 Hz were visible in Hrec
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Switch-off test of old DAQ AHU:
frequency peaks at 24.8 Hz, 26.2 Hz,
32.8 Hz, 46 Hz disappears
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Switch-off test of new fan-coils:

no changes are visible

Temperature test performed, it works fine.

Only one rack had a temperature increase, due
to the high numbers of electronic units inside.
Opening the front door (all racks are without
back doors) solved the problem.

Some units will be moved soon in another rack
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built a big coil to generate greater magnetic field

NEW ~5m side 86 turns square coil
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2= OLD 1m diameter 50 turns coil

The old coil used for magnetic injection was too small
(1m diameter), we were unable to generate a strong
magnetic field

New coil, using the same current, is planned to generate a mag

field ~50 times greater — it use 1500m of wires (86 turns)
Side effect: new coil has a higher inductance (L changed from
VI:ENV CEB MAG W_ FFT 10mH to 100mH), and to inject a high frequency current it needs a
N i T S hlgh VOItage amplifier (~ 100Vrms to get 1A @ ZOOHZ)
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BLUE new 5m side coil (constant voltage driving)
Hz

GREEN old 1m coil (constant current driving)




lightning stroke on
experimental area

l dataDisplay v10r9p2 : started by paoletti on Jun 10 2020 09:42:54 UTC I

V1:ENV_CEB_MAG_N__TIME V1:ENV_CEB_MAG_V__TIME V1:ENV_CEB_MAG_W__TIME
al CEB ometer
. j et

0 0

-50 ! -50[-

03h30  03ha5  04h00  04hi5  04h30  04hds 03n30  03h45  04ho0  04hi5 0430 04hds 03h30  03h45  04h00  04hi5  0ARG0  04hds
1275795018.0000 : Jun 10 2020 03:30:00 UTC 1275795018.0000 : Jun 10 2020 03:30:00 UTC 1275795018.0000 : Jun 10 2020 03:30:00 UTC

V1:ENV_EXT_| MAG N TIME V1:ENV_| EXT _MAG_W__TIME V1:ENV_CEB_ELECTRIC__TIME 10 june 2020 thundersto rm Over Virgo area

Exter EB burie eters  ~ «Ground voltage drop
W[WM\NM ﬁw ﬂw e 04:19:47 UTC a lightning out on E-side (maybe) of
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Other damages: T —

» the ethernet interfaces on various servers flapped at the time indicated

 an electrical mains line went in protection causing the down of the TCS cameras and of a
switch connecting rtpcl7

* some glitches have been seen on the Timing distribution for 100MHz Clock used in the

CEB
* the IRIG-B is no longer available on EGO-Optic-lab

* outdoor security cameras no longer work




General mitigation works on HVAC machines

Many works done, ongoing or planned to reduce as much as possible HVAC noise into
experimental halls — some example given:
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) Installation of mains inverters on
Damped springs under

) C . . ) HVAC motors in order to control the
Large acoustic noise in terminal building because of  water pumps reducing speed (= the air flux): the goal is to
HVAC. Thought one cause could be wall vibration ground seismic coupling reduce it as much as-possible keeping
because of air ducts touching the wall. We the temperature still constan’é but also
decoupled ... but almost no improvement. Next reducine the air turbulence noise
actions: try to reduce air turbulence inside ducts. g

V1:ENV_NEB_MIC__FFTTIME

dataDisplay v10,9p2 : started by paoletti on Jun 24 2020 13:50:05 UTC

« 150

VIENV_WEB_WC__FFT

motor’s freq:
from 50 to 40Hz

e ; '::‘j ;“./’ll.‘ N
e, [V o TR WA R = i t
Wit [

PR

Hall microphone e “"“ (’*‘A Vfb ,«rm‘};‘ 1008

-F IIIII'T I III‘H[?T‘

50

~ Wall accelerometer B SREY Za v VeV W U ¥ L\ AW 4"-?"{ N
e SRS A IAAT \';.:Jou“-x.z“-l i ‘,M}'ﬁ.ﬂ’/\
- NV ¥ Wy R
,'3..:».- .l;

) il A b i, b e e s 8

08h58 09h00 09h02 09h04 09h06 09h08




big insulation transformer in Mode Cleaner Building

This is a long story:

We had mains sidebands in Hrec. Some source has been found and eliminated (elog 47079)

Other sidebands remained, and we know they are associated to MCB HVAC heater system (PWM controlled)

Many measurements lead to suspect a mains stray current flowing into the MC vacuum pipe, then coupling in CEB to
Hrec (being it visible also in CEB magnetometers)

Proof with a magnetometer placed OVER the MC vacuum pipe: perfect clone of the MCB mains current sensors

V1:ENV_EER MAG_2_ FFTTIME

Magnetic field measure OVER
the Mode Cleaner vacuum tube
connecting MCB with CEB

MCB mains current sensor

(with mains sidebands due to
PWM controlled heaters)

Heater 2 (dx) ON

Both heaters OFF VI:ENV_MCB_IPS_CURR_R_2000Hz
= V1:HVAC_MCB_1_HOT_CORR

GREEN and RED are heaters :: “giller ON Vl:EHVAC_MCB_z_H()T_CORR
PWM control signals



https://logbook.virgo-gw.eu/virgo/?r=47079

big insulation transformer in Mode Cleaner Building

Why we should have a stray current? Where is it coming from ?

 MCB and the CEB share the same low voltage 230Vac mains circuit

Hypothesis:

* any imbalance in the three phases uses the neutral wire as a return for
the unbalanced current.

I

 If there is a connection between the Neutral and the Protective Earth (in
addition to that foreseen in Technical Building 1 on the star center of the
mains transformer), this return current will use all the "available low
resistance connections" to return to the technical building.

* The Mode Cleaner pipe can actually be the lowest resistance path,
chosen by the unbalanced current

Note that "a connection between the neutral and the Protective Earth" is
not necessarily a physical galvanic connection: it could also be a capacitor
used as a bypass in an Electro-Magnetic Compatibility (EMC) mains filter S
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big insulation transformer in Mode Cleaner Building

Since it is practically impossible to find out all the possible connections between the Neutral
and the Protective Earth, we have prepared a quick test with an available (oversized!) three-
phases insulation transformer (primary side is triangle, secondary side is star)

The goal is to interrupt the Neutral line, creating a new local one just for the Mode Cleaner
Building.

All unbalanced currents will return to the star center of this transformer, avoiding any current
from flowing into the MC tube.
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We now have installed a new
well-sized insulation

12 transformer in the MCB
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