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HEL Powering System - Strategy
SY-EPC in charge of two different sub-systems:

= HV circuits (e-beam) powering : DC part
= Magnets circuits powering
= Strategy outlined in the DMR LHC-THE-ED-003 v.1.2

= “[...] EPC will prepare an updated proposal for the powering of the
HEL. This proposal will be inspired by the general principle of
recovering from LHC as much equipment as possible in order to
minimize cost impact on HL-LHC budget.”

= “...] for the HV (DC [...]) part of the HEL circuits only a “CERN
iInternal solution” could be considered ([...] deliverables to be
provided by [...]JEPC for the DC part[...]).”
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https://edms.cern.ch/document/2144567/latest

HEL Powering System — HV Circuits
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HEL Powering System — HV circuits

= Based on LHC-THE-ES-0002 v.0.1 EDMS 2265586

= Last update May 25" 2020 — still a DRAFT, pending finalization
= DRAFT is quite different from EDMS 2186609 v.1.0
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https://edms.cern.ch/document/2265586/0.1
https://edms.cern.ch/document/2186609/1.0

HEL Powering System — HV circuits

Electron gyn 5Ax15kV
e Collector
A
———> Electron beam !
< —- Hadron beam \
<-|— PR L PR wr\_' .......... K ‘,‘ .....
™ /S |
~
e el N
_— ~
™ anode ! Vas105kv, L — Viet Q co
1l modutator I <l,> 100mA, Peak |~ few 100A,
- _mﬁ I' 33kHz, 200ns rise time Vg
-=-r-r-! LHC tunnel
UL44/46
|___'-________"_ _______________ |
I 1
e . - %‘ﬂ{l‘ggg + Vg Vea= 10kv
IQ;(Cathnde Control PC 1 High current I, ,=5A
: Heater electrode | . ,(‘ GI
;| 10Ax40V ARVxA0mA < 4(‘30 V.= — 5KV, 10mA
: 05KV o SV I~ . K Retarding |-
\J electrodes
I oG — o P _le . :
| Insulation 1 + Repelling -
N transformer 1 electrodes _ ~V_=_7kV, 10mA
———————————————————————————— ?? U
Vea= — 15KV Cathode G CA=Cathode
low current (losses) ~ mA PCGQ A =Anode
A
+ CO=COllector
m CE?W 1 R = Repeller
HL-LHC PROJECT

Michele Martino - April 13 2021



https://edms.cern.ch/document/2265586/0.1

HEL Powering System — HV circuits

HEL HV powering: 1 lens

Equipment Quantity VWPé;gzzjﬁed Type “;E;:ﬁgi” S\ﬂEﬂ;iéigfxmed Comments
Cathode Filament 1 10A X 40V DC 0.1 A 12AX70V
Anode Modulation + 1 10 mA X -0.5kV | DC 0.1 kV 20 mA X -6.5 kV
Anode Modulation - 1 10 mA X 5kV DC 0.1 kV 20 mA X 6.5 kV
Cathode Collector 1 7AX10kV DC 0.1 kV 8 A X 10kV 7 A'is to keep margins
1 Including safe access system
Cathode 1 10 mA X 15 kV DC 0.1 kV 15 mA X 20 kV
Retarding 1 10 mA X -5kV DC 0.1 kV 20 mA X -6.5 kV
Repelling 1 10 mA X -7 kV DC 0.1 kV 20 mA X -12.5kV
Insulation Transformer 1 AC 400 V¢ X 70 kVA
Transformer MCB 1 AC
Cables 7+1 DC

— Note: standard, non rad-tol, electronics (baseline being validated by “WP10”)
_ CERN




HEL Powering System — HV circuits @ UL44/UL46
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HEL Powering System — Magnets Circuits

Cﬂ
\

NLA . . .
Michele Martino - April 13 2021



HEL Powering System — Magnets circuits

Based on MCF Table v 1.0 including latest updates
Number of CII’CUI'[S mcreased from EDMS 2186609 1.0

‘L per circuit :

V
Magnetlc R per PC rated PC PC rated Crowbar

Circuits for HEL éMTaygpneeté Circuit Name 5'”?2']"3'5 atC:?;\:]rlal . Energy  circuit . current :Precision: voltage :Re5|stance
ey WP mOI() Al () VI [mO)
Gun Solenoid 2 . MLEG RLEG 257 . 8339 2754 - © #600 : Class4 i +10 : 50

Gun Solenoid 1 and After Valve Solenoid : : : : . : . : : : : : 50

Main Solenoid Orbit Correctors 'MCBEM | RCBEMIV.HI1.2.3.456] 120 s 0028 s4 4120 Classa +10 80

~ (%: provisional values pending final validation [ Precision Classes defined in CERN-ACC-2019-0030
Basic assumption: individually controlled circuits

circuits are magnetically coupled but only 1 circuit ramping (down) with energy
individual control should work, but not assessed yet — if not R&D might be required $$$
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https://edms.cern.ch/document/2186609/1.0
https://cds.cern.ch/record/2656907?ln=en

HEL Powering System — Magnets circuits
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HEL Powering System — Magnets circuits
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HEL Powering System — Magnets circuits @ UA43
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Thank you for your kind attention

Thanks to Valerie, Yves, Julien, Davide, Christophe, Joao
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HEL Powering System — Excluded from Scope

WP5.3.2.2 (2 lenses)

Services/Infrastructure Inter faTce' Group
| Air and Water CQoling EN-CV
Including equipment for final interconnection to SY-EPC racks
DC Cables for magnets circuits
Aty SHEE EN-EL
AC Distribution (cables, switchboard,...)
‘ Interlocks TE-MPE
(incl. cabling, etc...) EN-EL
Transport EN-HE
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