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¥ the scope

all the accelerator systems in the LHC tunnel with
particular emphasis to superconducting circuits
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RESOURCES FOR THE INDIVIDUAL SYSTEM
TESTS AND THE HARDWARE
COMMISSIONING OF THE LHC

PART 1: THE COMMISSIONING OF THE SUPERCONDUCTING MAGNET
CIRCUITS AND THE ASSOCIATED TECHNICAL SYSTEMS
Abstract
It i avpactad that the harduvars cammissioning will be cominstad by the commisioning
of She very compler powering sysiem far superconduciing magness and iis assecizied
infrasructura, Time and investment for acditonal personnel wil be mainly spent

S
This document pressns the resources identified for 3 commissioning scenario
restricted by a number of assumptions: in pareicular, the parsllel commissioning of

mmizsioning of an scditions! <et of tuo sactars where the cool dawn follaws the
powering test3 of the first set (see page ).
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1S5outces nasdss for 3 Siferent scenari whan soma of he resticions ae led o
The presest version of the document raports the resources required when the
staggered commissioning of two sets of two adjacant sectors where only the
powering tasts do not overlap iz carried-out (13 months scheduls)
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preparation : software
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Functional Specification

PROCEDURES FOR THE SHORT CIRCUIT s e 10
TESTS OF POWER CONVERTERS AND T e
AUTOMATED COMMISSIONING OF
INTERLOCKS FOR ELECTRICAL CIRCUITS OF
THE LHC
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This document describes the sequence of intsractions betwsen the application software
and the squipment (PIC, QPS, Power Convarters, stc.) during the tests for the
commissioning of power convertars i sho
for the superconducting electrical circuits as ed in the engineering specfcations
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Rfter  description and the spacification of the primitives < daa 3nd give | | |

commands ta the hardware for sach companent, the document lists the sequence that 0

must be executed by tha software for each step of the tests o drive the hardware ° L “© © L 100 L “w

through the test procedures. timo (sec)

Prepared by 1 Checked by 1 Approved by
SACEC

Francois Chevrier Franck Di Maio Frederick Bordry

Reiner Denz Eugenia Hatziangeli Bertrand Frammery
Herve Milcent Quentin King Karl Hubert Mess
Stephen Page Mike Lamont Reberto Saban &
Bruno Puccio Rudiger Schmidt P St oF PAC et

Feforonce Volage: 0.0V Curront 00045053554 A

Measured Voltage: 1000V FGC FAULTS:

Hugues Thiesen
Water Temperature: X0 C QPS Status:

Markus Zerlauth Felix Rodriguez-Mateos

Foc 2 [¥6c3 | FGC 4 | FoC s




the as designed documentation

defines the pre-requisites to
start the tests in terms of

conditions and availability of
specifies the objective of the systems

test and either describes each
step or summarizes the test
procedure

all systems ready for
. machine check out

describes in what conditions
the system should be
delivered to the next step
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Document plan: EDMS and MTF as tools




Objectives

O Organize and have available the logical distribution of
machine components

[0 Archive the technical documents (schedules, procedures,
sequences, safety rules)

[0 Give process tracking capabilities
0 Perform the surveillance of quality assurance

O The document plan will:

B allow to follow up and evaluate the timing of the
commissioning phases

B be a key tool to take decisions during the
commissioning




DOcument p|an: the arChiteCture (a diagram of relations)
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How we did it

[0 Define the grouEs of
equipment via the

nent \ ——p  ECUIPMent owners and HCWG
commissioning procedures

[0 Create a structure containing
the machine equipment — EDMS
distributed both
eographically and
unctionally

[0 Structured Documentation ==p EDMS/MTF

[0 Quality Assurance Program
per equipment (IST) and === Procedures, MTF

equipment group (HC)

Standard Tool
0 Scheduling ; andaard 0o

Link from/to MTF




Logical distribution of the machine equipment
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Logical distribution of the machine equipment

Functionally

Sector Region

@ SECTOR 7-8
f‘701Q3Q2Q1 L8

|D

The commissioning of
the equipment groups
implies parallel
commissioning of
several “systems”

This is the part which
refers to Hardware
Commissioning
activities




Logical distribution of the machine equipment
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Logical distribution of the machine equipment
Functionall

Sector Region Equipment

@ SECTOR 7:8 This is the part
: f‘7 D1Q3Q2Q1. L8 Whl_ch refers to
Individual

| System Tests
- Control

Cooling and ventilation

Quench Protection System

Power Converter

Powering Interlock

Power Cables




documentation: superconducting electrical circuits

Individual System Tests of B 300K
Powering Interlock Controller -
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Process tracking capabilities

—— LHC [0 The commissioning of one
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MTF for Hardware Commissioning




HC MTEF: 3 levels of stored information
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User: EBARBER(

[ MTF

Equipment Management Folder

_ Slot Folder: Main Info

Slot Identifier: RQS.A78B2.R
Description: Power Converter R for Hardware
Commissioning

Actions : Edit

Attach Equipment

ISlot main data

Type RROD

Status Manufacturing
Other Identifier

Parent slot

Location

Installation data
Item
Equipment

IComments




Definition of the parameters to be stored in the HC MTF
at the equipment level (IST)

I
Main Parameters

Parameters that are useful to the owner of the equipment or
to other users (extraction from existing data)

The owner of the equipment has the responsibility to
provide this information (file, link...)

IST :
Individual System Tests Status Not started
In Progress
Done OK
Non conformities | Boolean
Operator Name
Date Date
Information is provided by the owner of the equipment by
sector, subsector, circuit,...
Documents:

Documents to be used as references for tests




Definition of the parameters to be stored in the HC MTF
at the level of equipment group (HC)

Main Parameters :

Parameters useful during commissioning of the
equipment or further during machine operation

Schedule

To be provided by the equipment owners and the HC
team

HC Steps:

Detailed steps with parameters associated to each
step including results, date, responsible, status...

Documents:

Documents to be used as references for tests and
definitions

HC team has the responsibility to introduce data into the HC MTFs




Definition of the parameters to be stored in the HC MTF

[0 Equipment groups
B Superconducting

circuits
B Warm magnet circuits —> Already
started ...
B \acuum
B Cryogenics
H RF
B Dump/Injection —y Have to start
m Control very soon
B Access and Safety
B AC Distribution
B Cooling and ventilation
B BIS
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E-logbook




Objectives

Keep track of the HC activities
Collect comments on these activities
Ensure confidentiality

Define grants on Logbook Operations
Easy to organize

Friendly “natural” interface

Easy to search
B By any field and by using keywords

Improved layout for printing
Reach a logbook entry or a comment from an URL
Keep people notified about the changes: mailing
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