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The Installation Work:

Over the past two weeks, the final steps of the installation of the Drift HV
equipment were completed. These steps included:

1. Putting the equipment that had been used in the test rack at DAB into the
racks at SBN-FD, as well as having a cable made for the Heinzinger PS.

2. Routing the monitor cables for the voltage dividers on both TPCs. This
included the placement of the bridle rings, too.

3. Plugging in the last feedthrough cable that had been giving us some difficulty.

4. Making and then submitting a pORC request document so that we could have
the electrical racks reviewed.

Now let me show you the racks:



Drift HV Rack 1 Diagrams
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Drift HV Rack 2 Diagrams
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Inside the Cryostat:

Drift 30 Field Cage Cathode Field Cage Drift 30
Gap Gap
Ground 100M 100M 100M 100M 100M 100M 100M 100M 100M 100M Giotind
Bar 'D' f-t (‘3 on Bar
100M 100M rit Gap
South West 4-28 North West
Quadrant Quadrant
South East WK, JIMCY 200 North East
Quadrant Quadrant
300K 99.7M 100M
Drift 29 Drift 3 Drift 2 Drift 1 Drift 1 Drift 2 Drift 3
Gap Gap Gap Gap Gap Gap Gap ——
Cryostat RG 318 Cryostat
To FT Mon ircuit Monitor Circuit

The voltage divider is shown in the circlesand is in the last step of the voltage
degrader circuit and will give a proportionality of 10 in comparison to what is
applied at the Cathode. For example, if our Cathode was put at 56kV, the voltage
dividers would read 5.6V. »




Drift HV Racks Combined Diagrams
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Splitter Box Location



Splitter Box in the System:

Heinzinger

Type: PNChp 100000 -1 neg.
Input: 1/N/PE 230VAC +/- 10%
47-63Hz | max. 2A

Output: 100kV DC/ImA
Part#: 00.220.454.1-01
Serial#: 3042 05693

WARM SIDE
| Spiitter |
[spiter ] -
Cryostat 1
[PPxCKTy ] 4.69M Out1 WEST
4.80M
4™ LAAA—I L 1nF
_/\/\/\l 10m cable
_L 4.85M p——
351nF A VAVAY:
27m cabIeT
stat 2

Detector /—l,
Ground

COLD SIDE

5M

-

I\/V\JJ_ # To Cathode

8nF
Cathode +
Field Cage

Circuit diagram of the connections between the Heinzinger power supply and the

Splitter Box on the top of the West Module and then to the feedthroughs of both TPCs.
1
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Feedthrough Cable Installation



Plugging in the Feedthrough Cable:
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shown in this picture here
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The pORC Request Document:

1 Introduction

The Drift High-Voltage (HV) System is one of the most vital subsystems of the ICARUS Detector
which, by using a Heinzinger Power Supply, will provide the high-voltage required to set up the
uniform electric field necessary for ionization electrons to drift over to the wire planes of the ICARUS
Detector. Without a drift electric field, there will be nothing for the wire planes to read out.

The Drift HV Working Group of the ICARUS Coll: ion has bled two el 1 racks
that will supply and monitor the Drift HV of the ICARUS Detector and are both located on the
South Mezzanine of the SBN-FD Building. This document describes the current contents of the
racks for the purposes of a partial operational readiness clearance (pORC) review. Both racks are
a mixture of ially available and custom that has already passed a
SEDR review.

This d starts with a of the Drift HV System and where these components
are installed at the SBN-FD Building in Section 2. After, Section 3 gives details of the Drift HV
208V Rack on the South Mezzanine of the SBN-FD Building, provides diagrams of the connections
made to the rack, and the components that are installed in the rack for the operation of the Drift
HV System of the ICARUS Detector. Section 4 gives details of the Drift HV 120V Rack on the
South Mezzanine of the SBN-FD Building, provides diagrams of the connections made to the rack,
and the components that are installed in the rack (both commercial and custom equipment). And
finally, Section 5 gives the complete power distribution of the ICARUS Drift HV electrical racks as
well as a diagram of the entire Drift HV electrical racks and the connections between the two.

2 ICARUS Drift HV System

Heinzinger HVC100 Nennspannung 100kV DC Rated voltage 100kV DC

Prifspannung 2004V DC Isolation 200kV DC

130pF/m Capacity 130pF/m
Induktivitat 0,41uH/m Inductance 0,41pH/m
Wellenwiderstand 512 Impedance 512
Innenleiter Material  Cu Center wire Material  Cu
Durchmesser 2.2mm 2,2mm
Dielektrikum Material PE Dielectric Material  PE
Durchmesser 1imm Diameter 11mm
Schirmung Material  CuSn Screening Material  CuSn

12mm Diameter 12mm
AuBenmantel Material PVC Covering Material  PVC
Durchmesser 2. 14mm Diameter ca. 14mm
Farbe rot Color red
Biegeradius ‘min. 280mm ‘Bending radius. min. 280mm
Temperatur- bis 60°C Temperature up to 60°C
bestandigkeit resistance

Part Number
00.220.853.9

[T —

00.220.853.9
Figure 5: The specifications for the 27m cable that connects between the power supply and the
splitter box on the top of the detector.

Bis 100kV/ Up to 100kV. Plug (male) HVS100

Stecker HVS100
Hochspar

nnu bis 100kV DC high voltage plug up to 100kV DC
1.9 00.220.861.9
. H ‘Stecker HVS100 komplett konfektio- Plug (male) HVS100 ready-made
] niert mit 3 Meter HV-Kabel HVC100 with 3 meter HV cable 3 HVC100
: = (wie im (a5 incuded in the extent of delivery
HV-Netzgerste bis 100kV enthalten) of HV power supplies up to 100kV)
1 00.220.861.901

main objective of the Drift HV Subsystem is to provide the

This section details the ICARUS Drift HV System and the
T300 modules, so that a uniform electric field will be in pll
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voltage dividers is shown in Figure 2 which is a look inside of the cryostat.

produced by charged particles traveling through the LAr ove — ooy

electric field must be stable enough to drift potential signal els T oss D&,.;L;, the plug on the end of the 27m cable that connects to the power

efiL5m; . s [

The electric field is set up by biasing the central cathode e e e ouz T2 e
punched stainless-steel sheets (this allows a 58% optical transy] P vl 5 J, . upply: The spare power supply that will be used in case of failure
2 = m— i lowe il - * -
H
H RPS
b7 e

Figure 1: The circuit diagram for the power supply to the splitter and from the splitter to the
feedthroughs on the top of the detector.
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Figure 2: Circuit Diagram of an ICARUS-T300 module’s race track electrodes and voltage dividers
within the cryostat.
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Next Steps:

1. Address the findings of the pORC review.

2. There are a few tests that we have planned for the Drift HV System to ensure
the safe operation of the Drift HV for the TPCs that need to be performed.

3. Finish implementation of the control and monitoring of the Power Supply and
system into the Slow Controls (~2 weeks).
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A Huge, Amazing THANK YOU to:

There are SO many people | have to thank for their help in getting the Drift HV
Electrical Racks to the point that they are, but in particular I'd like to give an
enormous THANK YOU!! to:

Claudio,
Donatella,
Geoff,
Linda,

and Skippy.

Thank you all very, very much for your help and patience!

22



-
O
>
=
-
©
L
-




