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About us

The LCOE High Voltage Technological Centre is leader in
independent testing and metrology for the electrical sector in
Spain. It is specialized in high voltage testing and research, as

well as in electrical metrology and calibration.

LCOE is an ISO 17025 testing and calibration laboratory
accredited by ENAC and current applicant of STL, Short-circuit
Testing Liaison, by means of the Spanish association of high

power laboratories, AELP.

Because of our structure, staff and facilities, as well as our
experience, prestige, accreditations and national and international
awards, LCOE is an international reference in High Voltage and

Metrology Areas.

LCOE is recognized in Spain according to the Royal Decree
RD 346/2001 and RD 207/2022 as the laboratory developing
and maintaining national HV and High current standards, with
CMC, calibration and measurements capabilities internationally

recognized in the BIPM key comparison database.

LCOE is composed of the testing laboratories, either in our own
facilities or on site, the metrology laboratories, and the R&D&lI
area, all of them aimed to offer to our clients the highest quality

and flexible services.
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HIGH VOLTAGE METROLOGICAL CENTER
TESTING, METROLOGY AND RESEARCH

Summary of High Voltage Services
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HIGH VOLTAGE TESTING LABORATORY.

Lightning impulse tests 2000 kv
Switching Impulse (Wet/Dry) 1600 kV
Current impulse tests 200 kA
AC 50/60 Hz Tests 900 kV (Dry) 800 kV (Wet)
DC Tests 200 kV Dry / Wet (600 kV from 2023)
Test current 50 Hz / 60 Hz 8000 A
Partial Discharge Measurement 500 kV
Radio Interference Voltage (RIV) 400 kV
Capacitance and Tan Delta 200 kv
Pollution tests 240 kv
Short-circuit Tests 50/60 Hz 100 kA rms (250 kA peak)
Power Tests 50/60 Hz (2,5 GVA) 36 kV 20 kA
Environmental Tests -40°C to +60°C

MAIN IEC /7 ANSI /7 CENELEC TEST ACTIVITIES

High Voltage Test Techniques IEC 60060/ IEC 60270 / IEEE4
Instrument Transformers IEC 61869 / IEEE C57.13
Power Transformers IEC 60076 / IEEE C57.12
HV/MV Cable systems IEC 60840 / IEC 62067 / IEC 60502 / HD 629.1 S3
HV/MV Insulators IEC 60383/ IEC 61109 / IEC 60137
Switchgear IEC 62271 Series
HV Capacitors IEC 60358
\‘\\‘\“ | ”F?’)
T 3
AN

gy oW N°3 / LE130

CTAT 2022 cuadrado rev 07.07.22.indd 6 07/07/2022 12:50:09






CTAT 2022 cuadrado rev 07.07.22.indd 8 07/07/2022 12:50:11




HIGH POWER TESTS.

By means of an agreement with HPL (laboratory of Ormazabal group, located
in Boroa, Bilbao), combining personnel, expertise and measurement systems of
LCOE with the HPL facilities.

MEDIUM VOLTAGE TESTS (up to 36 kV AC, 50/60 Hz)

Short time and peak withstand current 40kA/3s
Short-circuit making and breaking tests 16 kA/40,5kV ; 20 KA/ 36 kV
31,5kA/24kV ; 40KkA/12 kV

Making and breaking of active loads Up to 2000 A/ 40,5 kV
Making and breaking of capactive load Upto 100 A

Internal arc 40kA/1ls
Transformers short circuit Up to 20 MVA/ 36 kV

LOW VOLTAGE TESTS (up to 700 V AC, 50/60 Hz))

Short time and peak withstand current 80kA/1ls
Internal arc 80KkA/1ls
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HIGH VOLTAGE ON SITE TESTING SERVICES

(2 units) 260 kV 83 A 20-300 Hz
680 kV 3 A 20-300 Hz

36 kV 17 A 20-300 Hz

Up to 50 KV / 1000 kVA

Mobile Resonant Generators

Power Transformers Testing
On line Partial Discharge measurement
Electric Power Quality measurements

On site tests on cables and GIS switchgear after its installation are perfor-
med according to international Standards such is IEC 62067, IEC 60840, or IEC
62271-203, being LCOE accredited according to ISO 17025 to perform them.
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METROLOGY AND CALIBRATION ON HV, LV AND
OPTICS

DC Measuring Systems Upto 1.0 MV
AC 50/60 Hz Measuring Systems Up to 3.5 MV
Lightning Impulse Measuring Systems Up to 3.0 MV
Switching Impulse Measuring Systems Up to 2.5 MV
Voltage Transformers Up to 500 kV
Current Transformers Up to 12 kA
Partial Discharge Instruments From 0.5 pC to 2000 pC
Partial Discharge Calibrators From 0.5 pC to 100 nC

Low Voltage Power Measurements
Capacitance & Tan Delta Bridges

Passive Standards, Resistances, Capacitances and Inductances
High Resolution Standards DMM and Standard Calibrators, AC-DC Transfers
Current or Voltage Transformers and Comparators
Transformation Ratio Measuring Bridges

RLC and Resistance Measuring Bridges

FRA and SFRA Analyzers

Power and Energy Analyzers

Flicker and Harmonics Meters

DMM, Clamps, Electrical Safety Testers, Ohmmeters.

Ground Resistance Meters

Low Voltage Testers

Residual Current Devices
\\\\\ \HI : r'”?’/

Tachometer and Frequency Meters SN2,
Optic Equipment such as Luxmeters and e“\..\__r__-——//’_’;_
Luminometers M

. ":{/,/H‘_/:-\""\\}? CALBRACION
Accredited scope can be consulted at KA e 7 L

ENAC web page www.enac.es 3
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Generator developed in LCOE:
200 kA (240 kJ), 3.5 x 10°A? s
... Up to 200 kA; A component.
9 0. kA; 10/350 pis

b

" =
&% S

oy 3




HIGH CURRENT TESTING

AEROSPACE APPLICATIONS

Aircraft structures and electronic equipment: ED 84A, EUROCAE ED1050A,
S22&S23 of RTCA-DO-160G
ESD testing up to 400 kV.

WIND TURBINES APPLICATIONS
HV & HC Tests on rotor blades and structures.

OTHER APPLICATIONS

Surge protective devices for LV as per IEC 61643-11.

High Voltage lines surge arresters as per IEC 60099 and IEEE C62.11.
Lightning protection components as per IEC 62561-1 and IEC 62305-1.
High voltage optical ground wires (OPWG).

Sailboat and yacht applications.
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HIGH VOLTAGE UNIVERSAL RECORDER (RUAT)
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R&D+1 CONSULTING SERVICES

HIGH VOLTAGE TRANSMISSION AND DISTRIBUTION POWER LINES

EMTP-ATP and LCOE-SPACS software for analysis.
Cable sheaths overvoltages.

Selection of sheath voltage limiters (SVL).

Short circuit current analysis.

Insulation coordination analysis.

GAS INSULATED SUBSTATIONS

EMTP-ATP software modelling
Very Fast Transient Overvoltages (switching operations) measurements.
Selection of sheath voltage limiters (SVL).

SPECIFIC TRAINING COURSES

HV Regulations and Standards HVDC Electrical Grids
HV Measurements and testing techniqu HV Underground lines
Insulation coordination Partial discharges

R&D+1 NON NORMATIVE TESTING
LABORATORY TESTS AND MEASUREMENTS

First European GIS installation for very fast transient overvoltages measurements
and calibration.

Partial discharge measurements.

Energy measurements with harmonic contents.

Attenuation in cables.

Transient overvoltages in cable systems.

ON SITE TESTS AND MEASUREMENTS

Very fast transient overvoltages in GIS.
Partial discharge measurements.
Synchronized current measurements on high voltage sheaths.
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TESTING AND CALIBRATION
INTERNATIONAL ACCREDITATIONS

ILAC/ENAC: LCOE - HIGH VOLTAGE TECHNOLOGICAL
CENTER is an |ISO/IEC 17025 laboratory accredited by ENAC
(Spanish  National Accreditation Body), which is member of ILAC.

BIPM: LCOE - HIGH VOLTAGE TECHNOLOGICAL CENTER was recognized
by the Spanish Metrology Center (CEM) in 2001 (R.D. 346) as a Laboratory
associated with CEM, holder of the Spanish High Voltage standards and
ratified by the International Bureau of Weights and Measures (BIPM).
The international recognition, as Designated Metrology Institute,
enables to the LCOE - HIGH VOLTAGETECHNOLOGICAL CENTER
to issue BIPM Certificates to spread the traceability of high voltage
direct magnitudes and impulses with CMC’'s approved by BIPM.

STL: LCOE — HIGH VOLTAGE TECHNOLOGICAL CENTER is member of the
Spanish Association of High Power Laboratories (AELP), which was recognized in
2015 as an applicant for the membership in the Short Circuit Testing Liaison (STL)
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SOME TOP CLIENTS

L
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Current and voltage — our passior



CONTACT US

KEY CONTACT PERSONNEL

Pascual Simén, Director psimon@ffii.es
Fernando Garnacho, Scientific Director fgarnacho@ffii.es
Tomas Garcia, HV Testing and Calibration Manager tgarcia@ffii.es
Sergio Ramos, On Site HV Tests & Calibration Manager sramos@ffii.es
Abderrahim Khamlichi, R&D+i Manager ak@ffii.es
Javier Lopez, Metrology and Calibration Manager javier.lopez@ffii.es
José Antonio Bregel, High Power Testing Engineer jose.bregel@ffii.es
Ignacio Trasmonte, PD Testing Engineer itrasmonte@ffii.es
Jorge Rovira, R&D Engineer jrovira@ffii.es
Angel Ramirez, High Current Testing Engineer angel.ramirez@ffii.es
General information Icoe-ctat@ffii.es

SITE ADDRESS, PHONES AND WEB SITE

High Voltage lab: Eric Kandel Street, 1 - 28906 Getafe (Madrid). +34 914918168
Metrology / High Current lab: Diesel Street, 13 - 28906 Getafe. +34 916011240
Research Department: José Gutiérrez Abascal, 2 - 28006 Madrid. +34 915625116

LCOE - Laboratorio Central www.lcoe-hv.com
Oficial de Electrotecnia ,k
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LCOE

SPECIALISTS IN HIGH VOLTAGE
AND METROLOGY
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