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• The Powering Interlock Controller is designed to:
• ensure the correct powering conditions for the superconducting magnet circuits,

• interface Quench Protection, Power Converters, technical infrastructure and safety systems,

• request a beam dump in case of failure of some circuits.
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Power Interlock Controller (PIC)
Introduction

• 28 powering subsectors

• 36 interlock controllers 
(2 for long arcs)



• All conditions met for powering: PC_PERMIT

• Sum of internal converter faults: POWERING_FAILURE

• Magnet quench or Fast Abort from PIC: PC_FAST_ABORT

• Loss of coolant: PC_DISCHARGE_REQUEST
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Power Interlock Controller (PIC)
Overview
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circuits / PIC



• In addition to circuit/circuit treatment, global interlocks will provoke runtime aborts of ALL 
circuits in a subsector.  Exchanged via hardware or between PLC-PLC
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Power Interlock Controller (PIC)
Overview (2)

Courtesy of
I. Romera
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Power Interlock Controller (PIC)
Specificity of the main bend circuits (RB)

• The RBs circuits have two energy extraction 
systems located on the even and odd side of the 
arcs.

• The two contiguous PICs of an arc are connected 
with the RB via QPS.
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New circuit layout with 11T 

magnet
TRIM PC

C8 C11 C10 C9 C8

RB.A67

Type A Dipole

Type B Dipole

11T Dipole 

C8 C11 C10 C9 C8

RB.A78

102 mH

Type A Dipole

Type B Dipole

11T Dipole 

132 mH

TRIM PC

Main dipole circuit RB.A67 configuration for the HL-LHC with the 11T trim power converter.

Main dipole circuit RB.A78 configuration for the HL-LHC with the 11T trim power converter.
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Power Interlock Controller (PIC)
PIC Specifications for 11T Magnets

• New trim power converter required for the 11T magnet (different transfer 
function)

• Located on the ODD side of the arc (RR73 / RR77)

• General requirement:
• SPA or FPA of 11T trim should cause no activity on the main circuit

Interlock case
PIC Action on RB 

Circuit

PIC Action on Trim 

Circuit

Beam 

Dump

Action 

Type

Quench in RB circuit Fast Power Abort Fast Power Abort Yes LINKED

Powering Failure in RB 

Circuit
Slow power Abort No action Yes UNLINKED

Powering Failure in Trim 

Circuit
No action Slow Power Abort Yes UNLINKED

Switch opening request by 

RB PC
Fast Power Abort Fast Power Abort Yes LINKED

Cryo-failure Slow Power Abort Slow Power Abort Yes LINKED
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Power Interlock Controller (PIC)
Comment

• A Slow Power Abort involves only the PIC 

and the PC 

Interlock case
PIC Action on RB 

Circuit

PIC Action on Trim 

Circuit

Beam 

Dump

Action 

Type

Quench in RB circuit Fast Power Abort Fast Power Abort Yes LINKED

Powering Failure in RB 

Circuit
Slow power Abort No action Yes UNLINKED

Powering Failure in Trim 

Circuit
No action Slow Power Abort Yes UNLINKED

Switch opening request by 

RB PC
Fast Power Abort Fast Power Abort Yes LINKED

Cryo-failure Slow Power Abort Slow Power Abort Yes LINKED
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Power Interlock Controller (PIC)
PIC modifications

• Constraint:
• The PIC is not designed to control individually two PCs located in two 

different powering subsector for the same circuit.

• Ensure an unambiguous diagnosis in case of failure.

• Ensure the protection of the current leads of the trim converter

• Therefore:
• How to connect the trim PC to match the specifications ?
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Power Interlock Controller (PIC)
PIC configuration for the 11T integration (1)

• Answer: use of an empty slot of the odd PIC:
• Connect the trim power converter to the PIC interface as a new circuit (Type B1, without 

Discharge loop).

• Don’t connect the quench loop of the RB and use of the Global Protection Mechanism to 
propagate the FPA of the RB circuit to the Trim circuit.

• Connect the new QDS for the current leads protection to the trim circuit via the quench 
loop.
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Power Interlock Controller (PIC)
PIC Specifications for 11T

Interlock case
PIC Action on RB 

Circuit

PIC Action on Trim 

Circuit

Beam 

Dump

Action 

Type

Quench in RB circuit Fast Power Abort Fast Power Abort Yes LINKED

Powering Failure in RB 

Circuit
Slow power Abort No action Yes UNLINKED

Powering Failure in Trim 

Circuit
No action Slow Power Abort Yes UNLINKED

Switch opening request by 

RB PC
Fast Power Abort Fast Power Abort Yes LINKED

Cryo-failure Slow Power Abort Slow Power Abort Yes LINKED



9 Octobre 2018
HiLumi-LHC, WP 11

Technical Machine Interfaces WG #8
12

Power Interlock Controller (PIC)
PIC configuration for the 11T integration (2)

• A Slow Power Abort is triggered when there 

is a cryogenic issue.

• The two contiguous PICs of an arc are 

connected to the same CRYO - PLC, which 

send the same status to both PICs.

• Therefore, the cryo-failure case is covered.
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Power Interlock Controller (PIC)
PIC Specifications for 11T

Interlock case
PIC Action on RB 

Circuit

PIC Action on Trim 

Circuit

Beam 

Dump

Action 

Type

Quench in RB circuit Fast Power Abort Fast Power Abort Yes LINKED

Powering Failure in RB 

Circuit
Slow power Abort No action Yes UNLINKED

Powering Failure in Trim 

Circuit
No action Slow Power Abort Yes UNLINKED

Switch opening request by 

RB PC
Fast Power Abort Fast Power Abort Yes LINKED

Cryo-failure Slow Power Abort Slow Power Abort Yes LINKED



• For one 11T magnet:
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Power Interlock Controller (PIC)
LS2 Work

Job Who

Pulling one cable between the Trim PC and the PIC EN-EL

Hardware modification of the PIC interface to simulate the quench 

loop

TE-MPE

Change PIC database (circuit definition & configuration) TE-MPE

Configure the new circuit into the software of the odd PIC PLC BE-ICS

AccTesting modification TE-MPE



• There is a solution to control the new trim 

power converter and fulfil the new 11T 

requirements.

• The work involves several groups.

• An engineering specification is under 

preparation (EDMS: LHC-MBH-ES-0001).

• No scheduling issue currently identified.
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Conclusion
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Current PIC layout in RB circuit – even 

points

11 October 2018 Daniel Wollmann 18



Current PIC layout in RB circuit – odd 

points
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Current and proposed implementations
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Power Interlock Controller (PIC)
Hardware Layout (principle)
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PIC V1 Review
Software Layout
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