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Overview

Mainly superconducting magnets
(main circuits: 108 dipoles, 2x83 quadrupoles)

Main dipole magnet system: 13.2kA, 1400V, £18.5MW
2 X Main quadrupole systems: 2x8.5kA, 700V, t6MW
> 200 Correctors: 300A, 50V

approx. 20 other special power converters (10 diff. types, ramped/pulsed, up to 13kA)

Installation of the components on going since 2024

Ne of PCs Actual status:
Dipoles 1 Delivered: 213 (approx. 90%)
Quadrupoles 15
Septa 5 Tender(ed)/ln production: 18 (last
Multipoles ” delivery expected 2027)
Correctors 205 Installed: 75% (of the already
Total 241 delivered)
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Delivered (213/241):

1 IPM Diagnostic and 2 Correctors (NC) — 300A / 140V, 175A / 60V — Jager
Elektrotechnik

202 Multipole Correctors (SC) — 300A / 50V — ECIL (In-kind contribution India)
2 Injection Septa (NC) — 4300A / 25V, 1800A / 20V — Jager Elektrotechnik
6 Resonance Sextupoles (NC) — 775A/ 420V — Heinzinger electronic

@E@ g HEINZINGER

ELEKTROTECHNIK GMBH
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In production (16):

1 Main Dipole and 2 Main Quadrupoles (SC) — 8.5k-13.2kA, 4-12MVA — GE Vernova
On-going activity: Installation until beginning of 2026

6 Gamma-T Jump Quadrupoles (NC) - 200A/80V (0.5ms Jump from Imax to —Imax,
800KA/s) - Heinzinger electronic

On-going activity: CDR, FDR and FoS until the end of 2025

7 Chromaticity Sextupoles (SC) - 252 A/ 450V - Heinzinger electronic
On-going activity: CDR, FDR and FoS until the end of 2025

Ml | oo | il s | ot

o [
GSI Helmholtzzentrum fiir Schwerionenforschung GmbH V. Plyusnin / EPS 23.09.2025 F(\lR =S 5



SIS100 Power Converters FARIG=1II

G-T Jump Quads (NC, cold) - 200A/80V (0.5ms Jump from Imax to —Imax,
800kA/s)

* Lmag = 660uH
* MOSFETs

* Jump adjustable

« Positive jump voltage

¢ Imean interlock via ADC
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Figure 2-9; Current Jump: Output Values 02 @nominal mains voltage
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Figure 1-1; Basic Structure of the y-t Jump Quadrupole MPS g 5 Ty
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Figure 1-3; Basic Structure Single Power Stage
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Chromaticity Sextupoles (SC) - 252 A/ 450V

| Ll Load: 3 ;Mngnfr‘é
« di/dt = 1440 Als
¢
3/N/PE - . ] Protection .
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Circuit .
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Output Filter
Figure 1-1; Basic Structure of the Chromaticity Sextupole MPS
simplified Quench-Switch PR R TR T e
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C[ Figure 2-10; Ramp Up- and Down Operation: §21 @+10% Mains Voltage (ZOOM)

Figure 1-6; Protection & Qutput Circuit
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In procurement (2):

Extraction Septa 2 and 3 (NC) — 10-13.1KkA, 0.4-1.2 MVA — Manufacturer to be defined
On-going activity:
Call for tender until 11.11, 3 participating companies

Change request due to the necessity of more space for the devices

\‘.e
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Power converters to be procured (25):

Expected Expected No.of Rated Max. Max. Voltage Ma. SEEOTE Total
Power Converters of procurement delivery PCs | Current Current (driving case) Apparent - Apparent Deviation
SIS100 Rate Power Power
[A] [A/s] V] [KVA] [KVA] [107-4]
Quadrupole Power Converters
Radiation Resistant Quadrupoles  10.2025 09.2027 2 1100 2376 299,8 427,3 281,8 1x1073
Y-t Jump Quadrupoles} Done 07.2026 6 200 16667 21,8 7,2 53 1x10~4
Fast Quadrupole: 10.2025 09.2027 1 1484 14670 202 387 257,0 1x10™4
Extr. Quadrupoles  11.2025 09.2027 2 507 634 100 67.3 45.3 1x1074
Inj. Quadrupoles  11.2025 09.2027 2 125 156 22 5 3.5 1x10™4
Multipole Magnet Power

Converter
Chrom. Sextupoles Done 07.2026 7 252 1440 175 140.1 92.1 1x1074
Lambertson Steerer 01.2026 09.2027 1 1230 2200 28,3 50,1 43,4 1x10™4

Septum Magnet Power

Converters
Lambertson Septum  01.2026 09.2027 1 476 1032,55 25,1 17,41 11,9 1x1 0_4
Extraction Septum 1 01.2026 09.2027 1 2352 5000 40 138,5 140,1 1X10_4
Extraction Septum 2 On-going ~ 08.2027 1 10198 477 32 462 455 1x1074
Extraction Septum 3 On-going ~ 08.2027 1 | 12900 468 88,6 1241,1 1040,2 1x1074
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Thank you for your attention
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