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‘ e Ourfirstgoalisto helpour customerswin

al
\ |

» | MatteoCodazzi
CESBroupCEO

Testingly, the KEMA Labs
magazine, Is Born

EversinceKEMAand CESjoined forcesin testingto form KEMALabs in December2019,we had
one priority in mind: to combine our skillsin order to further improve the way we serve our
customers.

Our first goal isto help them win their energytransition challengesgspeciallyin copingwith the
real needsof markes and sustainableinnovation

Inthisrespect,new and revolutionarytechnologiesare beingintroducedand researchedvorldwide.
Virtual and augmentedreality, digitalization, smart technologies,and so on. Suchinnovations are
disruptingwell-establishedtraditional paradigmsin the power sector

At KEMA Labswe focus on stayingin tune with suchchangesWe are leveragingnew technologies
to offer evenmore innovativeservicego our clients

Thatiswhy we decidedto provide youwith an overviewof keytrendsin the sector. from exploring
cutting-edgetestinglaboratories to interviewswith renownedengineersand experts,from notable
casehistoriesto recentlyintroducedinnovations

aT estingly, the KEMALabsmagazine wasborn in responseto suchneeds. Thisis an editorial tool
through whichwe provide you with updated news,highly diversepoints of view,and juicyinsights
on the maintrendsin the world of Testing,Inspection,and Certification.

Moreover, if you are curiousabout what we do everydayat KEMALabsfor our clients our magazine
will guide you through our activities,stories,and technologies.

\\\\ the challenge®f the energytranstio
\ \‘4 A
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Thisfirstissueof Testinglyaimsto
provideyouwith

anoverviewof the challengesand
innovationsthat the sectoris
currentlydealingwith.

~Y

Domenicillanic KEMA_abs,
Executivé&/icePresident

This first issue of Testinglyaims to provide you with an overview of the challengesand
innovationsthat the sectoris currently dealingwith.

Following this Editorial, you will find the & [ | (N&ws € L /whefe five stories related to
testing, inspection,and certificationwill be briefly presented.

Furthermore, & h deNdvative{ S NJJ Js GeSiéated to efficient alternativesto SF6gas for
insulationand switching,aimed at replacinga highly-pollutant solutionwith sustainableones.
The & / I 1A & (i #didndocuseson groundbreaking exemption tests to prevent the
ignition of flammable vegetationin an area where surge arrestersare installed,in a delicate
location suchas California.

Through Testingly,you can alsoget in touch with TICexpertson socialmedia by clickingon

the link in the @ W2tHey 2 y @ S NIséciioh. 2Mbreover, in & ¢ 19 /P S y yod EilE be

reminded of the main upcomingeventsthat could be of interest to youand to the entire TIC
sector.Inthe & Y 9 adbsC | O A fséctipi, yawvéill experiencea virtual tour through the

new organizationof our Division,aswell asan explorationof our global laboratories.

Finallythe & L y (i SeNAZA &dibnfeatures an in-depth conversationwith the Headof our
Dutch FlexPowerGrid Lah the most advancedand cutting-edge facility in the world for the
integration of VRE $to the power grid.

VincentVan Goghonce said that & D NJing$ are done by a seriesof small things brought
0 2 3 S (iThiSis\akeéiselythe philosophywe embraceat KEMALabsand acrossthe entire
CESGroup.

We hope youwill enjoy readingthis veryfirst issueof Testingly!

Matteo Codazzt; CESGroupCEO
DomenicoVillani¢ Executive/icePresidentCEST ICDivisiong KEMALabs
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Latesthews

KoncaPowerTransformers.td.

KEMALabsArnhem has performed short-circuit testson athree-phase
transformer rated 400/226/226 MVA ¢ 230/66/66 kV manufacturedin
Croatiaby KoncarPower TransformersLtd, a JointVenture of Siemens
Energyand Koncar.

The transformer will be usedon an offshore platform in the North Sea
to transport the energy from the Windfarms to the electricity grid on

land.

) L 8
ArtificialLine Ak
In 2020 and 2021 KEMALabsArnhem performed Short Line Fault \ Q
testing for our customerGET&D India Ltd. \/
Theobjectwasrated800kV ¢ 50kA ¢ 50 Hz.Forthis test our newly :
designedAtrtificial Line hasbeenused. . “_
Thisnew atrtificial line has been designedto be used for ratings . L '
from and above420KkV ShortLine Fault testing. L@y

Y

Shanghasieyuan =
HighVoltageSwitchgeaCo. L td.

This ShanghaiSieyuanHigh Voltage SwitchgearCo.,Ltd. is performing at KEMAlabs in Milan an extensive *'(b
testing programfor the certification of their equipment. Theprogram includestesting and certification of the S
145KVand 420kV gasinsulated metalenclosedcircuit-breakers,disconnectorsand substations.

Thetype test certificatesof short-circuit and switching performancehave beenalreadyachievedfor the circuit- =
’ breakerswhile the activity on the substationsis still in progress. , )...

/%
3y i

r am

* The certification of the substationsincludesthe verificationof the dielectric performance,temperature rise
performance,short-circuit and switching performane andinternal arc performance.Additional tests suchas
the mechanicaloperation at ambient temperature and temperature limits, EMCtests, IPand IK test are also

part of this extensiveprogram. 4
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= S e ~ Testingor SmarteiGridsat
~<dsll S&I ¢ MPSAnArnhem

Together with the KEMALabs HighPower and HighVoltage Laboratories this is exactlywhat the S&ST
department with the KEMAMetering, Protectionand SubstationAutomation Laboratoryoffers:trusted and
impartial standardsbasedtesting of MPSAequipment

In our facilities,energymeters, protection systemsand ancillarysystemsor devices substationautomation
equipment are tested and certified with the ISO17025accrediation accordingto a range of international
standards.Forenergy meters the laboratory is Notified Bodyfor the EuropeanMeasurementinstruments
Directive.MID 2014/32/EU

In particular, we offer testing and certification of all kind of MPSAequipment, from electromechanicato
electronicand digital.

E-Distribuzionehas started a collaborationwith certification laboratories,that have proven experiencein
the world of electronic equipment tests, with regardto data transmissionvia powerline, for the execution
of integration tests of User Devices(UD) with intelligent electricity meters "Open Meter" supplied by E
Distribuzione.

Dueto its expertiseandstate-of-the-art certificationlaboratories KEMALabsd / 9 Telsti@ginspectionand
Certification Division)is one of the key partners of EDistribuzione in this initiative. In this respect, in
our SmartMetering Laboratoriesin a spece of lessthan 400 m2, we havecreateda test benchsystemwith
more than 2,000 electricalloads running simultaneously, including household appliances,lights, various
electronicdevicesand typicalindustrial equipment, equivalentto atown of around 1,400 residents,to test
how metersinteract with real power loads.

A\
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m SF6Galternativesat KEMAL absc image courtesyof HitachiABBPowerGrids

SFEAlternativesare
Knockingnthe Door

Sincedecades SF6gashasbeenthe workhorseof HV
technology,combiningada O f t8 & B Sdormhbination
of excellent insulation and superior current
interruption.  Its dark side, however, is also
outstanding; it isthe most potent greenhousegason
earth, having a CO2 equivalent (GWP - Global
Warming Potential) of 23,500. In terms of mass,the
world wide SFéemissionofaround9,000tons per year
is totally dwarfed by the 34 billion tons of CO2
emission, but its ugly equivalent still makes SF6
emission contribute to around 0.6% of the global
greenhousegasemission.

80%of SF6is stored in switchgear,mainly GIS,which

meansthe electricalindustry is movingawayfrom SF6
and searchedfor alternatives, acceleratedby articles
in the general press, like the BBCcalling SF6the

a St S OyNRdHiitNE © & NBalimiulti-quoted

article. In addition, taxation of its use, and fines on

leakageof SF6arelikely to increase.

Bans of complete categoriesof SF6 switchgear by

2022, to begin with the secondarydistribution level,

are under discussionby the European Commission.
Most utilities set clear greentargets, first on leakage
reduction. Thoughthe IECstandardsetsalimit of 0.5%
leakageper year,manystrive for 0.1%per year,which

is feasible as Japaneseutilities demonstrate. Longer
term utility targets aim to eliminate SF6completely
from their assetssomealreadyby 2050,which isvery
ambitious sincethe lifetime of SF&illed equipment is

still in the 30 - 40yearsrange.

Therefore, the manufacturing industry has
understood the concernsand is developing SF6free
technologies.At present, the innovation in this field
focuseson the one hand on low-GWP alternative
gasesfor insulation and switching, and on the other
handon vacuumfor switchingwith compressedir for
insulation. In recent years,two candidatesemerge as
alternative gaseswhich havebeenimplemented into

6
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high-voltage switchgearproductsrunning in pilot projectsup to 170kV. Thefirst oneis a
gasmixture of around 5% of a newly developedfluoronitrile gas,5%02 and 90%CO2,
havingthe commerciahameg3™. Thesecondgasisamixture, calledAirPlusM, of similar
content of natural gases,but with around 5% of a fluoroketone gas. Both synthetic
componentshaveafar higher condensatiortemperature than SF6which meansthat for
high-pressure applicationin HV switchgearthey must be diluted with a carrier gas,like
CO2.Fluoronitrile being more volatile than fluoroketone,the g3 mixture enableslower
temperature applicationin switchgear, whereasthe AirPlus mixture hasa much lower
GWP.

Another difference with SF6isthe factthe effective (synthetic) componentis consumed
by arcingin switchgear.WhereasSF6recombinesafter arang, in the alternative gases
the decompositionis irreversible. The amount of the synthetic component should be

carefully consideredduring the lifetime of switchgear,especidly that with high arcing

activity suchascircuit breakers.Acommonfeature of both mixturesisthat ahigherfilling

pressure(of around 1 bar) is required and that the design¢ and often the footprint ¢ of

switchgearmust be adaptedto the type of gasused. In no way existingswitchgearcan
be retro filled with any of the new gases.

By 2023, development is expectedto touch the 420kV level enabling @ 3 NBEY ¢
stations, including busbars, GIL instrument transformersetc. Circuit breakersapplying
only CO2andO2,suitable for verylow temperatures,havebeendevelopedaswell, albeit
with a significanthigher pressure. The other alternative approachis using vacuumfor
fault current breakingand compressedair asoutside insulation, marketed asCleanAi™
circuitbreakersby one company.GlS/deadank productsup to 170kVarereported, with
developmenttowards 245 kV progressingfast.

For testing, the present IECstandard, though developed technology independent, is
strongly basedon SF6 Whether the SF6alternativescomewith featuresthat might need
changes,is under study in CIGREvorking groups, one dealingwith switchingexplicitly,
and another one dealing with dielectric performance. Both groups will publish their
results over the courseof this year.

KEMA Labs,in various locations, have ample experiencein testing all types of SF6
alternative technologiesin the medium and high-voltage range. Many new products
have beentested in our labs. Theavailability of the SF6alternative gasesis transferred
to most existingmanufacturersin the industry andis not the exclusiveownership of the
product launching manufacturers.Newcomersand start-ups can comewith innovative
prototypes, but only thorough testing canturn theseinto solutions.

Our test engineersare aware of the complicationsthat the new gasmixtures bring in,
canhandle the gasesanddisposethe decompositionproducts safely.

For further information, pleasecontact

ShankarSubramanyHigh PowerLabsDirector¢ KEMALabs
Shankar.Subramanv@kema.com
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ErikDedong

®

Erik DeJong

Headof the FlexPowerGrid
Labat KEMALabs Arnhem.

. Customerrelations
. Keyprojects
. Testingin times of COVID

Hi Erik. We would like to getto know more aboutyourrole in KEMALabs Couldyou pleasedescribeit to us?What

are your main responsibilities asHead of FlexPower Grid Labat KEMALabsin Arnhem?

0Sure, no problem. | have been working in the Flex Power Grid Lab since its inception in 2007. My main ta:
consisted of making the activities in the facility feasible by crgagicommercially active environment. Today, as
head of the lab, | am responsible for all the activities carried out in the laboratory, which are dedicated curre
the testing (and- hopefully in the future- to the certification) of grid compliarcfor renewable energy sources to k
connected to the grid. In short, my job has mostly to do with smart grids and RES implementation into the

system. In this respect, my commitment is divided between two main tasks: on one side, there is thelrgsaiof
the job, as the laboratory is a development area where cutédge technologies related to renewables and batte
storage are being studied and assessed.

Ly FFOG:Z 6AGK GKS KSEtLI 2F Yé GSIYZI @bertddtd e abledaNilitai
0KS OKIFy3aS 2F (KS INAR ¢gAGK O2yFTARSYyOS® hy (GKS 24
and up to date with prevailing (inter)national standards, in order to provide our customersallithe relevant test
reports, for them to be able to sell the products that comply to the relevant grid codes. Furthermore, | take |
the standardization processes around the globe by contributing to the development and officializati
international standards in the field of interconnected grids. Moreover, | am an Associate Professor of Power Ele
Dominated Grids at the Technical University of Eindhoven, from which | usually select the most promising
engineers for CESI Group andtoréc6Sy R G KSY (G2 OdzAaG2YSNER 3If 2061 ff & P
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Thesesoundlike multi-faceted and important responsibilities. Forthe readersto understandyour tasks

better, couldyou pleasesharewith usa coupleof examplesof crucial projectsyouare supervising?

G2Sttx y26 L Y Ay@2tahsdthenys liiing ®wadls tNBacadlemit sideNaBn@n§sO (i a ©
the various EU Commissidanded projects, this project started in April last year and combines the
knowledge and expertise of different European laboratories to improve the resilience of power Thids

project is particularly important to me, as it helps learning from each other on the different strengths and
issues the power system is currently facing. In fact, | believe such cooperative initiatives are key for our
business, as they allow us ttag ahead of the curve in terms of dealing with the eebanging electric

market and energy system.

The second big project mentioned involves the performance testing of battery storage system, in particular,
a storage system of 2 MW/h we started testing July 21'. Specifically, this project revolves around power
quality and performance measurements that are compliant with the international regulations. The success
of such activities will allow for an exceptional development in terms of battery stofia@ed (i SY a ¢ ¢

What are your biggestdesiresand aspirationsrelated to the activities you carry out at KEMALabs?

& h yo&he bestaspectsof my job is that | cantravel around the world and visit placesthat are usually off

the beaten track (suchas customer factories or laboratoriesin industrial areasand other undiscovered
locations)for work. Inthis regard, | truly appreciatethat my job allowsme to travel aroundthe globe,where

| candiscovemew locationsand spotsthat, asa regular tourist, youwould not get the chanceto 8 S S @ ¢

But today this is not quite asS I & & X

Itreally A & yaSdaftdnately. However, KEMALabsis alwayscommitted to ensurethe maximum support to
manufactures and utilities to achievethe goalof a resilient network by performing the top-quality type

testing on T&D equipment accordingto global standardsand customer specificationsln the current "new

normal” times, we are committed to offerevenmore cutting-edge serviceghat allowsyouto conducttesting
campaignswithout moving from wherever you are, saving budgets, and taking careof your SY LJ 28 $Sa Q
health and safety,suchasthe new revolutionary RemotelL @bexperiencet




ﬂ Aerialview of the KEMALabsFacilityin Arnhem, The Netherlands

TICtacilities:Thedriving
forceof powerinnovation

AjourneythroughKEMA_abdacilitiesinthe
world.

Born simply as KEMAIn 1927, with the main taskto
verify the safety and compliance of electrical
componentsin The Netherlands,KEMALabshassince
grown into a worldwide network of industryleading
testing facilities and a trusted partner to the global
power industry. At the end of 2019, CEShasacquired
KEMALabsand, since then, the Testing, Inspection
and Certification (TIC)businessesof the KEMAand
CESBpAlegacieshave been fully merged to operate
asone integrated Divisionunder the CESgroup.

Sirce the end of 2019, this newly formed Division
operatesunder the brand name of KEMALabs.

In order to enable complete harmonizationbetween
the laboratorieswith different historical backaround

andlegaciesa verticalapproachhasbeenadoptedin
the forming of the new organization.Thewhole of TIC
businesshas been divided into three businessunits
(BU), namely HighPower Laboratories(HPL), High
Voltage Laboratories(HVL)and Service and Smart
TechnologiegS&ST).

The BU HighPower Laboratories,basically,perform
all short-circuit and switching tests on power
transmissionand distribution equipment whereasthe
BU HighVoltage Laboratories are responsible for
dielectric, temperaturerise, mechanical, climatic,
environmental and include on-site testing as well.
Moreover,the Service& SmartTechnobgiesperform
all kinds of testson low voltageequipment, metering,
protection, substation automation, digital, electrical
vehicleequipment and, also carryout inspectionand
certification activities at other external laboratories
andin field. 10

TheKEMALabsFacilities// 05
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Grouping the similar businessactivities of the legacy
companiesunder a unigue businessunit givesus the
possibility to operate them as fully integrated
businessesand shape them to deliver. Theteamsin
similarbusinessespreadacrossthe legacycompanies
in severallocationsform a borderlesstechnical and
operationalteamunder anoperationalBusinessead

~S

h Thishelpsto ensureuniformityin
testing,evaluatiorandreporting
at alllocations W |

~Y

by providing the customerwith a serviceof the same
high valueand quality in their delivery. Thecustomers
can enjoy the same experience, irrespective of the

individual laboratory/location.

Also, our Salesorganizationis fully integrated with a
centralized process for making quotations and
receivingordersfrom our customers.Thetest location
is chosen based on the optimal suitability of the
laboratory to the requested tests, test objects and
customerneeds.

For all the Testing, Inspection and Certification
activities performed in our TICDivision, KEMALabs
TypeTestCertificatesand Reportswill be issued.

TheArnhemLaboratories

KEMALabshasevolvedfrom animprovisedinstallationin
the annexof anold hotel in Arnhemin 1927tothe H 1 M 1
inauguration of the ¢ 2 NJXfilRt@agility for testing ultra-
high voltage super grid products. Throughout the years,

KEMALabshas implemented cutting-edge technologies
and innovations for the energy sector: from the first

ShortCircuit and HighVoltage Laloratories, to the

introduction of three-phase synthetic testing, which can
test the circuitbreakeratareasonablecost,i.e.anumber
of tests using a limited number of circuit-breaker
specimensfor the entire seriesof type tests.

In Arnhem have been introduced new facilities and
techniques for testing automation systems, smart
grid and HVDCproducts, as well as implemented
continuousinvestmentto deliver the highestpower

and voltage levels in support of the A y Rdza (i N®

migration to everhigher transmissionvoltages.

Today, the KEMA Labs testing and inspections
facilities include the ¢ 2 NI I&dest highpower
laboratory, with the highestshort circuit power, the
g 2 NIfilkt@adoratory capableof testing ultra-high
voltageproducts for supergrids; the FlexPowerGrid
Laboratory, for advanced testing of smart grids
components.

The HighPower Laboratoryin Arnhem hasrecently
extendedits capabilitiesto 1.200kV, which makesit
the first facility in the world to offer extreme high-
voltageand ultra-high-power testing.
Furthermore, it featuresthe A Y’ R dzzhigHedsoit-
circuit power (15.000 MVA), delivered by six
generatorsin parallel: 800 kV power transformers
and HVDC circuit breakers can be tested by
reproducingthe heavest real network conditions.

In addition, the KEMA HighVoltage Laboratory
guarantees medium, high- and ultra-high-voltage
testing by using state-of-the-art equipment and
computerizedcontrol systemswithin a high number
of flexible test bays.

The High Voltagelaboratory s highly specializedfor
cables, transformers, insulators and instrument
transformers.Outdoor testing baysare availablefor
pre-qualificationtests on high voltagecablesystems
Moreover, athird laboratoryin Arnhemis dedicated
to Metering Protectionand SubstationAutomation:
the facility offers complete range of testing for
metering, protection and substation automation
(MPSA)quipment.

In fact, KEMALabsis a Notified Body for energy
meter type testing accordingto the 9 | ®l&asuring
Instruments Directive (MID) and accredited for
testing accordingto manyother standards.

11
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TheFacilitiesn Milan

Our KEMALabsDivisionis at the forefront of innovativeand cutting-edge servicesofferedto customersall
around the globe. In this respect,the activities carried out in our laboratoriesin Milan are crucial in
different fields: asidefrom the High Voltage hall, which isthe biggestin Europe,our facilitiesin Milan also
include syntheticlaboratory,a high-power laboratoryfor short-circuit testing and prequalificationarea,an
anechoicchamberand climatic chambers.

Our High-Power Laboratoriesn Milan provide short circuit,
switching testing, and short time current testing basedon
international and regional standards to utilities and
equipment manufacturersall over the world. Thefacilities
at our disposal,together with the know-how of the KEMA
Labs experts, allow us to adopt groundbreaking and
innovative approachedo variousactivities.

TheHighPowerLaboratoryin Milan is equippedto test high
voltageswitchgearof ratings up to 420kV. Theshort-circuit
powerfortestingis obtainedby both short-circuit generator
anda 230-kV transmissionline at our site.

In this regard, reachingthe high short-circuit powersthat S — T
are achieved in actual transmission networks is only
possible using a synthetic test method with the right
combination of two different circuitsthat individually have
arelatively low power.

The main highvoltage laboratory is undergoing an
extension project to include 2 bays for testing of HVDC
cables.

Moreover, in order to avoid reducing the capability of
equipment, which can be affected by environmental
conditions, KEMALabscanrely on more than 20 climatic
chambersof different sizesfrom 0.3m3 upto 31m3, where
several kinds of electric and electronic devices can be
verified, aswell astwo thermal chambersof 400m3and 750
m3 where ice and climatictests ontransformers,insulators,
and high-voltage alternating current disconnectorscanbe
performed.

12
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Furthermore, as power transformers are the key
components in the power production, transmission
anddistribution sectors,our laboratoriesplay a crucial
part in guaranteeinga preciseand effectivemonitoring
of the power 3 NAbBh@worandto keephigh reliability
of suchsystemsin casesf extreme faults.

We cancarry out completetype testson Category oil-
immersed and dry-type transformers, short-circuit
testson Cate@ry |l transformers up to 220kVand on
Categorylll transformersup to 600MVA, 220kV, and
400kV, structural tests (vibration and seismic),
according to recognized international and national
standards.

In Milan, KEMA Labsimplemented also a series of
& tKAlHboratoriesdedicatedto functional testing, as
well as tests on communications protocols used in
substation automation, monitoring systems,metering
and e-mobility applications.

Tocomplete the portfolio a new laboratory has been
recently set up for proving batteries. Finally,among
several accreditations KEMA Labs is Notified Body
accordingto ATEXDirective 2014/34/EU - Equipment
and protective systemsintended for use in potentially
explosiveatmospheres.

~S

TheBerlinLaboratoryisaheadof the
curveintermsof LowVoltagetesting,
inspectionsand certifications u

~Y

Inside our Germanfacilities

TheBerlin& Mannheimlabs

Moving in the middle between Netherlandsand Italy,
we seethat alsoGermanyhousestwo of our KEMALabs

facilities, which play a crucialrole within our business:
The LowVoltage Laboratoryin Berlin and the High
VoltagelLaboratoryin Mannheim.

Locatedin the North Eastof Berlin, the KEMA Labs
Berlin laboratorieswere founded in 1956 asa national
Germanhigh-power test laboratory, alsoknown asIPH
Institut Pruffeld flr elektrische Hochleistungstechnik
which evolvedinto a worldwide network of industry-
leading testing facilities and a trusted partner to the
globalpowerindustry. In2005, the facility wasacquired
by CESK.p.A.and it has now become a fundamental
part of the recentlyborn KEMALabsdivision. Today the
BerlinLaboratoryis aheadof the curvein terms of Low
Voltage testing, inspections,and certifications. In this
respect,the LowVoltagetest facility comprisestesting
of switchgear and control gear, | & & S Y
components for railway applications and instrument
transformers. In addition, KEMA Labs laboratory in
Berlin is a house of innovative testing of automotive
components aimed at supporting sustainable and
electric mobility, aswell ascarryingout testsof DCand

MV-products.
13
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Furthermore, the facility includes severaltest rooms
for different types of testing: high power and high
voltage tests, temperaturerise, mechanical and
electrical endurance, dielectric, prequalification and
environmental with DCand AC(16%/3-50-60Hz).

Onthe other hand, the Mannheim Laboratoriesarein
the South Eastof the city of Mannheim. Foundedas
Studiengesellschaffir HochspannungsanlageiSfH)
in Berlinbackin 1921, the facilitywasrelocatedto the
current placement in 1956 and renamed in FGH
Engineering& Test, when the highvoltage and the
modern high-power test laboratorieswere built. After
the merger with Berlin Laboratory,which occurredin
the early 2000s, the FGH Engineering & Test
laboratorieswere acquiredby CESin 2005,to become
part of KEMA Labsin 2020. The Mannheim facility
includesthe largestHVDCcablesand accessoriesest
laboratoriesin the world, where development tests,
type tests, and prequalification tests can be carried
out on a HVDCcable systemsfor power transmission
up to 600kVDC.

Theoutdoor facilitiescanhold severalprequalification
tests for AC cablesand the indoor laboratories are
suitable for dielectric and environmental tests. The
laboratory is equipped with cutting edge testing
equipment, which includes the main HighPowe
Laboratory,fed from the 400 kV Grid and the Short
Circuit Power up to 600 MVA available, and three
HVDC generators (800 kV, 1.200kV and 1.600kV;

20mA).
~Y

TheMannheimfacilityincludeshe
largestHVD@ablesandaccessories
testlaboratoriesn the world

Aerialview of the Mannheim facility

KEMA_ab<Chalfont

In March 2020, CEStompletedthe acquisitionof the

KEMALabsfacilitiesin Chalfont(PennsylvaniaUSA).
Chalfont'stesting laboratoriesare the largestin the
Americasand have 1,000 MVA and 2,500 MVA short
circuit generators,a 1,500kV pulse generator

The KEMA Labs Chalfont Laboratoryis a 68,417 ft2
facility located on sevenacresin Pennsylvaniawhere
the facility was established in 1972 by ITE Imperial
Corporation of Philadelphia. The laboratory was later
acquiredby KEMAIn 1990 and expandedto its current
size,which includes a HighPower Lab,a HighVoltage
Lab, test bays of varioussizesand capabilities control
rooms, full-service machine shop, full-service material
handling capabilities,and customer assemblyfacilities.
Thefacility is fed by PEC(34.5kVservicefrom the North
Wales 366 feeder. The nominal apparent power
consumption is determined by the PECdine and the
sizes of three transformers in the 34.5kV substation
rated 2.5MVAand 1.5MVA.

~Y

| heKEMA_absChalfontaboratoryis
a 68,417ft2 facilitylocatedonseven

acresin Pennsylvania u

e PSS e
Inside/ K I f THHlyPowreaab
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HPLin Prague F‘ o
Thankgo its DivisiorKEMA.abs CESI
Prague Laboratories situated 15km east of the city, isthe world leaderfor the independent
wasfoundedin 1953 aspart of the Researchnstitute Testing)nspectionand Certification
of Czech Technical University. Its first synthetics activitiesin the electricityindustry.

installations and laboratorieswere commissionedin
1964.1t specializesn testinglow- andmediumvoltage
devicesand hasstate-of-the-art high power and high-
voltagelaboratories.

TheKEMALabsfacilityin Prague,the capitol of Czech

Republic featurestwo identicalgeneratorsfor parallel Y

operation with power up to 2,500 MVA and the ; ] 4
cutting-edge Static Excitation Systemup to 5 kA /

1,100V. In addition, in the laboratoriesthere are two

transformers: a stepup transformer and a short-

circuit transformer. Thanksto its test yards and test

bays, the Prague facility can perform tests on HV

disconnectors(80 kA / 3 s), Power Transformers(40

MVA 3-ph/ 80 MVA1,5Un), MV components(12 kV/

50kA; 24kV/ 25kA; 36 kV/ 20 kA), MV Fuses(12 kV

/ 80 kA; 24 kA/ 63 KA; 36 kV/ 40 kA), line traps and ™

reactors(0,5 mH/ 50 kA; 1 mH/ 40 kA), and DCTest = —
(200kA/2,25kV/330ms;100kA/4,5kV/330ms

Aerialview of the KEMALabsBerlin laboratories

For further information, pleasecontact

PaoloMiolo, Sale& MarketingDirector
Alessandr®ertani,Service& SmartTechnologieBirector paolo.niolo@cesi.it
alessandro.bertani@cesi.it

ShankaBubramanyighPower_abDirector
FrankCielo PowerTestLabUSADirector Shankar.Subramany@kema.com
Frank.cielo@kema.com

BasVerhoevenHighVoltagelLabDirector
GerdEnochintegrationmanagemendirector Bas.Verhoeven@kema.com
gerd.enoch@kema.com
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Aerialview of the KEMALabsfacilityin Chalfont,USA

alFire

exemptiontests

KEMA_ab<Chalfonwasapproachedy
Hubbellto performexemptiontestson
transmissioninesin California

Everybody around the world witnessed the deadly
forest fires in Californiain 2018 which left over a
hundred people dead and damaged countless
structures and homes. One of the fires, called the

Camp Fire named after its place of origin, was
particularly catastrophic. It was the deadliest and
mostdestructivewildfire in California'shistory andthe

most expensivenatural disasterin the world in 2018
in terms of insured losses.Upon investigation, it was
determined that the fires resulted from the dzii A f
failure to maintain its electrical transmission
infrastructure. Goingforward, everybodyaround the
world realizedhow important it isto properly choose
electrical transmission and distribution equipment
and maintain the installed infrastructure. In a
continued effort to avoid situations like this, KEMA
LabsChalfontwasapproachedby Hubbellto perform

exemption tests for certain equipment installed on

transmission lines in California. The California
Department of Forestryand Fire Protection(CalFire)

maintains a Power Line Fire Prevention Field Guide.

The Guide providesfor certainelectricalcomponeris

or installationswhich are exemptfrom the PRC4292

Code which dictates a minimum clearance for

pole/tower and also assignsadditional restrictions
dependingonthe potential fire hazardthe equipment
maypose.Amanufacturercanhowever,requesttheir

equipment to be added to the exempt list after

passingsomerigoroustestsin very specificconditions
(asdefined in the Section9 of the field guide (2008
Version) and verified by a Licensed Professional
ElectricalEngineer. Hubbell approachedKEMALabs
Chalfont with a request to do these CAL FIRE
exemptiontestsin 20190n their device,Hubbell
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