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Presentation outline

« Part 1 : Overview of CERN’s electrical network
« Part 2 : Power Quality _ Statistics
« Part 3 : Maintenance plan - Availability

« Part 4 : EN-EL LS2 organization — methods - constrains
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CERN's Electrical Network (geographical overview)
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Equipment : HTB (400 kV & 66 kV)

» 6 feeders 400 kV <y \
3 transformers 400/18 kV 3*90 MVA .
2 transformers 400/66 kV 2110 MVA | =

15 feeders 66 kV LK

7 underground transmission lines (66 kV)
3 transformers 66/18 kV 3*70 MVA

5 transformers 66/18 kV 5*38 MVA




Equipment : HTA (20 kV to 3.3 kV)

8 stations 20 kV
e 100 stations 18 kV
e 22 stations 3.3 kV

« 1000 protection relays
* 900 feeders 18 kV
« 220 feeders 3.3 kV LHC8 18 KV substation

600 Transformers 18/0.4 kV & 18/3.3 kV 900 MVA

« 7 Thyr. controlled Compensators 18 kV 458 MVAr
« 1 Saturated Reactor Compensator 18 kV 120 MVAr
« 12 Harmonic filters 18 kV 357 MVAr
* 6 diesel generators 6.3 kV & 3.3 kV 13 MVA
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Equipment : LV

e 400V distribution

« 26000 feeders regular power distribution

* 4300 feeders diesel generators distribution (safety)
« 2200 feeders UPS distribution (uninterruptible)

+ 3200 feeders machine distribution

« 10 diesel generators totalling 5.5 MVA

« 250 UPS

LHC8 LV substation

« Control
* 430 battery chargers 48 VDC
13 battery chargers 110 VDC
300 Ni/Cd batteries
100 open & sealed lead acid batteries
1700 feeders 110/48 VDC distribution
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CERN'’s Electrical Network SINGLE LINE DIAGRAM
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Type of loads

[ » General services (infrastructure) ]

« Fire/Smoke/Gas detection and extraction...
« Alarms transmission and communications systems...
« Ventilation/pressurization systems, lifts, safety lightings...

* Magnets Normal Network
Safety Network
\ == Pulsed Network

Machine - Exp Network

[ e Power converters ]

Klystrons for Radio Frequency
Cryogenic compressors
Cooling tower pumps

Chilled water pumps

Vacuum pumps

Electronic racks

Heating

Power converters /




LHC8 — LHCb : HV Electrical Network Single Line Diagam




LHC8 — LHCb : LV Electrical Network Single Line Diagam
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Transient disturbances (< 1s) : LHC response
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Main parameters of the LHC LV distribution system

c ERN [ LHL Fraject Dacument Na. j
CH-1211 Geneva 23 LHC-EM-ES-0001 rev 2.0
Switzerdand CERN Div./Group or Suppher/Contractor Document Na.
[ ST/EL ]
the EDMS Document Mo, ™
Large [ 113154 |
Hadron ~

y Collider
project
Date: 2000-09-29
_"\'I

Engineering Specification

MAIN PARAMETERS OF THE
LHC 400/230 V DISTRIBUTION SYSTEM

Abstract
This document gives the data of the CERN 400/230 V power distribution system,
susceptible to be of interest for a large number of users installing their equipment at
CERN. The parameters of the network are given, together with explanatory notes
whenever necessary. The document also presents reguirements, that the user’s
equipment must fulfil. Finally recommendations with respect to performance are given.

This document provides information about CERN 400/230V power
distribution system. It allows user to design their equipment with
proper margins. It contains requirements and recommendations.




Transients & Power cuts : stats and duration

» machine and experiments networks

» UPS networks (end of autonomy batteries)

3 min Standby service intervention needed ~several hours

power cuts
> infrastructure Normal network L “”eXpeCLe; event per I
30's Re-Supply by backup source autotransfert 130 kV CH y
Short power cuts
1 unexpected event per
> safety network year
Re-Supply by Generator set

Duration

1s
Transients (depth > 10%)
» all networks except UPS _
Main cause = thunderstorms ansd internal Faults
0
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Maintenance _ availability
Part 3
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Powercuts for safety tests and maintenance

« Safety tests :

Maintenance plan

CERN safety networks every year 10 mn (except UPS)

Emergency Stops tests every year 1 day

« Maintenance

Transformers every 3 years 1 day

HV switchboards every 6 years 1 day

LV switchboards every 9 years 1 day

UPS every year 1 day _ no powercut, charge not
protected

Generator set Diesel every year 1 day _ no powercut, charge not
protected

48V batteries every year 1 day _ no powercut
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Type of LV networks and their availability

See mains Switched off by Back up by S
LR perturbations ? AUG ? Diesel set ? DO ITE
Normal Yes
Yes Yes No i )
EBD Mains downtime
Machine Yes
Yes Yes No . )
ERD - EZD Mains downtime
Experience racks Yes
P Yes Yes No . )
EXD Mains downtime
Assured Yes
Yes Yes Yes
EAD ~ 15s
Safet Yes
y Yes No Yes
ESD ~ 15s
UPS No
No Yes or No Yes or No
EOD Battery autonomy
48 VDC No
No No Yes
ECD Battery autonomy




EN-EL LS2 Organization & methods
Part 4
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EN-EL Mandate

« The EL group is responsible for the CERN electrical distribution
network from 400kV to 400/230V. Its main missions are to operate,
maintain, extend and renovate the network, analyse and make
projections for CERN electrical energy consumption and manage
relations with the energy suppliers.

« The group is also in charge of making modifications and
extensions to the network as required by new projects, in terms
of project studies, equipment procurement, installation, supervision
and commissioning.

A section of the group is responsible for providing all cable
installations for accelerators and experiments. This includes a
great variety of HT and LV cables distributed over the entire CERN

site and LHC ring. Optical fibres installation is also provided by this
section
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EN-EL organization

EL - Electrical Engineering

Group Leader: Simon BAIRD

Secretariat: Maryse Claret

Entry point
' to analyse new

Study Office Coordination EL Technical Coordinati 1
RO B request / project
' s -
Cabling and Optical Fibres Computing & Documentation Control High Voltage Low Voltage Operation
[EI.—CF!} (EL-CD) (EL-CO) (EL-HT) (EL-BT) (EL-OP)
Daniel RICCT Serge OLIGER Sonia INFANTE Stefano BERTOLASI Jerome PIERLOT Henry DE MAYNARD
BLANC Jeremy (FELL) BILLON-GRAND Jean Pierre CAMARGO BARRANTES Alejandro (PIAS) |BOVET Clement Thomas BOURREL Thierry BURDET Georges

BURDELSKI Pawel Andrzej (TRNE)
COSTA MACHADO Simao Pedro
FRANS Marten

GALLAGHER Matthew James
GEORGIEV Georgi Minchev (FELL)
GIRARDOT Gael Claude Joel
GONCALVES PEREZ Consuelo
GONZALEZ PUERTAS Antonio
GROS Guillaume

GUILLAUME Jean-Claude

LELONG Patrick

MEROLI Stefano (FELL)

MOYA MARTINEZ Ivan (PIAS)
PATRY Clivier Claude

SCHAMME Daniel

TROLLER Johannes (FELL)

DUJARDIN Martial
MELJER Peter

ORLANDI Philippe

PATOWU Cedric James Noel
ROUSSEALU Bertrand
VAN UNYTWVINCEK Eric

CROMMELINCK Carl Paul
KIOURKOS Anargyros

LETRA SIMOES Joao Carlos
EANDOT Laurent

SOARES SILVA Tiago Andre (TRNE)

CHALAYE Serge
DERONZIER Armaud (FELL)
FREDDI Emanuele (FELL)
GRIMAND Remy Fabrice
GUTIERREZ HERNANDEZ Beatriz (FELL)
JACOB Alain

LAHAYE Jo=l

RICHARD Cedric Michel
SFERRUZZA Jean Pierre
TEILLET Philippe

WOLF Marko

CHAREYRE Vincent Raymond
CHARVET Thierry Laurent
CROMBEZ Christophe
DELARUE Stephane
DEVINE James Dilwyn

DOS SANTOS Nuno Miguel
GOMEZ Juan

JEDRE] Bertrand Paul Remi
NECCA Rene

OCTAVE Thierry

SOLLIER Bruno Alain
SZEWCZYK Marcin Bartosz

DI LAZZARD David Rebert
GALLAY Patrick Rene
GUEHO Alain

HAMY Andy Jose Nicolas
JUILLARD Jean Henri Albert
LOMNION Mickael Bartrand
MOUCHE Bruno Jean Alain
RIBIOLLET Denis Roger
SAINT SULPICE Bruno
TARITA Ferdinando
ZIEGLER Patrice
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E N = E I_ L LSZ ( Marzia Bernardini _ Chamonix 2014, 25" Sept. )

Electrical group EN-EL has a huge and heavy plan around
consolidation. Itis along term plan [2025] , which will be implemented
step by step during YETS, EYETS and Run 2. The plan has major
activities also in the frame of LS2

Jura Station consolidation: ME9,

SPS, Meyrin Machine network consolidation (HV, LV)

Additional CERN station 400/66 kV near Bois Tollot [CERN 2 400kV _220MVA]
Heavy maintenance plan (400 kV — 66 kV — 18 kV — LV — UPS...)

Automatism of control and regulation consolidation for Diesel LHC

Partial replacement of 18 kV protection relays and 48VDC systems on LHC surface

YV V V V VYV VYV V

All users projects (Machine, Experiments, Infrastructure...)

- Very tight and heavy schedule =2 0N the critical path Il
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Run 2 and LS2 EN/EL constrains

2015 2016 2017 2018 2019 2020 2021
LHC
Injectors

Modifications on the network possible only during YETS, EYETS and LS2
AND

EN/EL needs at least ONE YEAR between user’s request and delivery

2015 2016 2017 2018 2019 2020 2021
LHC
Injectors

EN/EL

Request deadline T
Q. 24
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Conclusions

« Electrical group has a huge and heavy plan around consolidation,
mainly dedicated to injectors.

» Along term plan, which will be implemented step by step during
YETS, EYETS, Run 2 and LS2.

EN-EL LS2 : very tight and heavy schedule, on the critical path

- EN-EL needs at least 1 year between user's request and
commissioning, but more if modifications of infrastructure are
necessary.

- EN-EL-CF outlines the need to receive the requests of copper
cabling at least 1 year before LS2

- EN-EL to be contacted - informed of project since the earliest phase !
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