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SIS100 Main Power Converters

Overview and production status

Building 5

superconducting connection
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Main Dipole PC: 2 power

lout = 13200 A
di/dt = 19 kA/s
Vout = +1400 V
Pmax = +£18,5MW
Sn =12 MVA

units (PU) in series + quench
protection (12 DCCBs + Rds)

(2x) Main Quadrupole PCs: 1

power unit + quench
protection (4 DCCBs + Rds)

lout = 8500 A
di/dt = 15 kA/s
Vout =+700 V
Pmax = t6MW
Sn =4 MVA

Building 3

Rd

DCCB

Rd

¢ superconducting

DCCB

750 mm” (All WCCs)
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Overview and production status
GE VERNOVA Urberach”

Netzeinspeisung

63 MVA
10,67 %
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SIS100 Main Power Converters
Overview and production status

Rd o DCCTs : k
T =

—g
DCCB |

DCCT heads ready

Water-cooled

4 T/s operation — 14.5/11.5 kA
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= In total components to be installed: - U20:
= Main Supply Building (S4):
= 20 x AC/DC Converters
12 x DCCBs
3 x Crowbar Cabinets
3 x DCCT Cabinets
WC-Bus-bars

8 x Mechanical Switches (Nische 5)
WC-Bus-bars (Nische 5)
= Auxiliary Building (S3):
= 4 x DCCBs
© WC-Bus-bars
= 2 x Mechanical Switches (Nische 3)
= WC-Bus-bars (Nische 3)
= Auxiliary Building (S1):

= U10:

= 4 x DCCBs

© WC-Bus-bars (Nische 1)
= 2 x Mechanical Switches
= WC-Bus-bars (Nische 1)
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SIS100 Main Power Converters

U20: Main Supply Building (S4)
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Most of the main components are already stored in U20 using main crane and cabinet

transport trolley
Installation is ongoing using portal crane and forklifters

Some components still at Testbench in Berlin
Electrical installation works are under preparation (U10+U20) as well as water cooling

infrastructure

24.09.2025 FGIR =5 ].[

GSI Helmholtzzentrum fur Schwerionenforschung GmbH V. Plyusnin / EPS



SI1S100 Main Power Converters FARG=II

U20: Installation Concept
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SIS100 Main Power Converters FARIG=1II
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Production - WC-Busbars:
Q1/2026
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SIS100 Main Power Converters FARIG=1II

Niches 5, 3, 1:

All Mechanical Switches were successfully installed using
mini-crane and hand fork-lifters

Next steps:

Bus-bars to connect the CLBs (still missing info. from
GSl!)

Electrical installations and grounding of the components

Installation of the control and pulling of the control
cabling

Installation and connection of the water distributions

Connections of F1 and F2 magnet systems ins series
for the FQuads.
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DCCB Rooms U20 — 322/222

All DCCBs were inserted using elevators and cabinet Next steps:
transport trolley

All DCCBs installed using forklifters and appropriate
supporting wood constructions

Dump resistors were installed on the top of the cabinets _ _ S
with chain hoists Installation and connection of the water distributions

Output Bus-bars transport and installation
Electrical installations and grounding of the components

Installation and pulling of the control cabling
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Upcoming installation of the rest of main components:

Weeks v : E un /Jul 2025 Jul { Aug 2025 | Aug [ Sep 2025 | Sep [ Oct 2025 | Nov
° ‘ 30CwW 3cw 32¢cw ‘ 33Ccw 34CwW | 3scow I 36 CW ‘ 37CwW ‘ 38Cw 39CwW 40 CW 41CwW 42 CW 43 Cw 44 CW 45Cw 46 CwW

- Stomrichterréume 130 - 142 20D 091-096 e e
& & ad “ GE135
N 8
£ a | Maschina

s Oros

H

2

8 peciart AN Maschine

3 « JOFTC: Bitte spateren Montagetermin mit GE | ““ GE134

: & O sz @ un
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Oct 25 Nov 25 Dec 25 Jan 25 Feb 25 Mar 25
40 CW 41 cwW 42CW 43 CW s cw 45 CcW 46 CW 47CcW 48 CW 49 CW 50CW  51CW 01CcwW 02 CW 03 CW t4cw 05 CW 06 CW o7 cW 08CW 09 CW 10 CW 11CcwW
WC-Bus-bars 1 = U20.222/322
U20.131-142

w—
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FAT of 2xFoS Inverters — Done Q4/2023  System Safety Test — Done Q4/2024

System Test

Back-to-Back Test
DCCB
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Routine tests
Isolation tests
Pressure tests
Thermal test with full current of the inverters

Operation of two converters in series (DC & ramped modes)
completed

Current flow in both directions

Accuracy tests on a test load

Operation mode of two converters in parallel (DC & ramped
modes)

Operation and accuracy tests

With reactive power compensation of SIS18 current shape tested

Safety concept being finalized based on test results
MPS Trigger
Performance of the system safety mechanisms
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Commissioning of the main power converters:
SAT Aa - End of installation including VDE tests, pressure tests, etc.
Pre-conditions: 400V supply
SAT Ab:
Dry commissioning without 20 kV [i.e. signal checks, functionality tests without power, etc.]
Pre-conditions: Cooling water available, output power cables connected and tested
Short circuit test with 20kV [i.e. operation of the complete power converters]
Pre-conditions: 20kV supply, doors with locks and working emergency-off system.

SAT B - Supply of the final load

Pre-conditions: Cosing Water
(+ Heat) Input Supply

o «, Control

Detection Conl

Power Converter
Machine PAS +

Power
Cables

CBox

Magnet
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SIS100 Main Power Converters

SAT Ab:
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Vorlaufiger Starttermin: xx.2026 20 kV_notwendig
IBN-Zeit jo Janu, Febraar [, April Mai duni Judi A Sept
_Mﬁm W2 \; Wd WS u; \:7 wa w3 [wio wnz Wiz [ W3 | Wi [Wis ’:413 W7 [WiB W19 u; V21| We2| Wed W2d] WS Wae| WeT] Wl Wed Wil | W31 [ W3z | W33 [ W34 [Was]Was|
Controller 3 10 30 lolen o)
MSR 18 05 9
HV-Schalter 10
05 10 Q®
Trafo 10
LV8 Umrichler 20 2 40
] Wasserverteiler 12 1 12 D@
Crowbar 3 2 6 Fl0
DCCB 20 2 40 G
DCCO 12 1 12 OO
DCCT 3 05 15
Test Sequenzen 3 15 a5
] DP-System 1 20 10
QD-Systlem 1 10 10
QF-System 1 5 10
Schulzmatrix 3 10 30
Abnahme 1 5 5
| Vorldufiger Starttermin: xx.2028
IBN-Zeit Januar Februar Mérz
System . Persona
je System w1 (w2 (w3 (w4 |ws (w6 |w7 |ws |w9 |wio|wi1|wiz |wi3|wis
DP-System 1 20 20 [0]0]O]
QD-System 1 10 10 0@
QF-System 1 5 5 [0[0[6)]
Schutzmatrix 3 5 15 0]0)
Lastprofile 3 5 5 00)]
Statcom SiS 18 3 3 9 0O®
Abnahme 1 5 5 [0[0[6]
L 1Y ®
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Thank you for your attention
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