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Editorial// 01

Ourfirst goalisto helpour customerswin

the challenge®f the energytrans'tioru

Matteo Codazzi
CESGroupCEO

Testingly, the KEMA Labs
magazine, Is Born

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

Ourfirst goalis to helpthem win their energytransition challengesespeciallyin copingwith the
realneedsof markes andsustainablénnovation

Inthisrespectnewandrevolutionantechnologiesrebeingintroducedandresearchedvorldwide.
Virtualand augmentedreality, digitalization smarttechnologiesand soon. Suchinnovationsare
disruptingwell-establishedtraditionalparadigmsn the power sector.

At KEMA Labswe focuson stayingin tune with suchchangesWe are leveraginghewtechnologies
to offer evenmore innovativeservicego our clients

Thatiswhywe decidedto provideyouwith anoverviewof keytrendsin the sector. from exploring
cutting-edgetestinglaboratoriesto interviewswith renownedengineersandexperts from notable
casehistoriesto recentlyintroducedinnovations

GTestingly, the KEMALabsmagazineyasborn in responseo suchneeds.Thisis an editorial tool
throughwhichwe provideyou with updatednews,highlydiversepointsof view,andjuicyinsights
on the maintrendsin the world of Testing,Inspection and Certification.

Moreover ,if youare curiousaboutwhatwe do everydayat KEMA_abgor our clients our magazine
will guideyouthroughour activities stories,andtechnologies.

~S
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Thisfirst issueof Testinglyaimsto
provideyouwith

anoverviewof the challengesand
innovationghat the sectoris

currentlydealingwith.

~Y

DomenicdVillanic KEMALabs,
Executiv&/icePresident

This first issueof Testinglyaimsto provide you with an overview of the challengesand
innovationghat the sectoris currentlydealingwith.

Followingthis Editorial,you will find the & [ I iIN&A% i L /whete five storiesrelated to
testing,inspectionandcertificationwill be briefly presented.

Furthermore,& h daNdvative{ S NJJ & @e8iéatedto efficient alternativesto SF6gasfor
insulationandswitching.aimedat replacinga highly-pollutantsolutionwith sustainablenes.
Thed / | 14/5a (i ddh focuseson groundbreakingexemptiontests to prevent the
ignition of flammablevegetationin an areawhere surgearrestersare installed,in a delicate
locationsuchasCalifornia.

ThroughTestinglyyou canalsogetin touch with TICexpertson socialmediaby clickingon
the link in the & W2tHley 2 ¥ @ S NBdctiork Mgréover,in & ¢ B & S yyib@awillébe
remindedof the mainupcomingeventsthat couldbe of interestto youandto the entire TIC
sector.Inthe & Y 9 &dbsC | O A fsektiork ySuawdll experiencea virtual tour through the
new organizatiorof our Division aswell asan explorationof our globallaboratories.

Finallythe & L y (i SSNMIAiA&Etbnfeaturesanin-depth conversatiorwith the Headof our
DutchFlexPowerGrid Lah the mostadvancedand cutting-edgefacility in the world for the
integrationof VRE$to the powergrid.

VincentVanGoghoncesaidthat & D NJihg§are done by a seriesof smallthingsbrought
G 2 3 S (TKiSsdddiselythe philosophywe embraceat KEMALabsand acrossthe entire
CESGroup.

We hopeyouwill enjoyreadingthis veryfirstissueof Testingly!

Matteo Codazz¢ CESGroupCEO
DomenicdVillani¢ Executive/icePresidenCESTICDivisiong KEMALabs
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Latesthews

? KoncaPowerTransformers.td.

o % ‘§ KEMALabsArnhemhasperformedshort-circuit testson a three-phase
J transformerrated 400/226/226 MVA ¢ 230/66/66 kV manufacturedin
Croatiaby KoncarPowerTransformerd.td, a Joint Venture of Siemens
EnergyandKoncar.

Thetransformerwill be usedon an offshore platform in the North Sea
to transport the energyfrom the Windfarmsto the electricity grid on
land.

| O g .. o

ArtificialLine

In 2020and 2021 KEMALabsArnhemperformed ShortLine Fault 3
testingfor our customerGET&DIndialtd. —

Theobjectwasrated 800kV ¢ 50kA¢ 50 Hz.Forthistestour newly .
designedAtrtificial Linehasbeenused. Nk

Thisnew artificial line hasbeen designedto be usedfor ratings €t
from andabove420kV ShortLineFaulttesting. aal

ShanghaSieyuan
HighVoltageSwitchgeaco.,Ltd.

This ShanghaiSieyuanHigh Voltage SwitchgearCo.,Ltd. is performing at KEMAlabsin Milan an extensive =« 4»
testingprogramfor the certificationof their equipment. The programincludestesting and certification of the .
145KVand420kV gasinsulatedmetalenclosedcircuit-breakers disconnectorsand substations.

Thetype test certificatesof short-circuitand switchingperformancehavebeenalreadyachievedfor the circuit-
breakerswhile the activity on the substationgs still in progress. : }

The certification of the substationsincludesthe verification of the dielectric performance,temperaturerise
performance short-circuit and switchingperformane andinternal arc performance.Additionaltests suchas
the mechanicabperationat ambienttemperature and temperaturelimits, EMCtests, IP and IK test are also
part of this extensiveprogram.
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= S0 N e ~ Testingor SmarterGridsat
=l S&9 ¢ MPSAN Arnhem

Togetherwith the KEMALabsHighPower and HighVoltage Laboratories this is exactlywhat the S&ST
departmentwith the KEMAMetering, Protectionand SubstationAutomationLaboratoryoffers:trustedand
impartial standardsbasedtestingof MPSAequipment

In our facilities,energymeters, protection systemsandancillarysystemsor devices substationautomation
equipmentare tested and certified with the ISO17025accrediftion accordingto a rangeof international
standards Forenergymetersthe laboratoryis Notified Bodyfor the EuropeanMeasurementinstruments
Directive.MID 2014/32/EU

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

EDistribuzionehas started a collaborationwith certification laboratories,that have proven experiencein
the world of electronicequipmenttests with regardto datatransmissiorvia powerline,for the execution
of integration tests of User Devices(UD)with intelligent electricity meters "Open Meter" suppliedby E
Distribuzione.

Dueto its expertiseandstate-of-the-art certificationlaboratories KEMALabsd / 9 Tektifigdnspectionand
Certification Division)is one of the key partners of EDistribuzionein this initiative. In this respect,in

our SmartMetering Laboratoriesin a space of lessthan 400m2, we havecreateda test benchsystemwith

more than 2,000 electricalloads running simultaneouslyjncludinghouseholdappliances)ights, various
electronicdevicesandtypicalindustrialequipment,equivalentto a town of around1,400residents to test
how metersinteractwith real power loads.

A\




SFEAlternativesare
Knockingpn the Door

SincedecadesSF6gashasbeenthe workhorseof HV
technology,combiningada Of t8 & B Sdorfibination
of excellent insulation and superior current
interruption. Its dark side, however, is also
outstanding;it is the most potent greenhousegason
earth, having a CO2 equivalent (GWP - Global
WarmingPotential) of 23,500.In terms of mass,the
world wide SFéemissiorof around9,000tonsperyear
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 storedin switchgearmainly GIS which

meansthe electricalindustryis movingawayfrom SF6
and searchedor alternatives,acceleratedby articles
in the general press, like the BBCcalling SF6the

a St S AuiyNRd@tliityNE G Ndadmiulti-quoted

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

leakageof SF@are likelyto increase.

Bans of complete categoriesof SF6switchgearby

2022,to beginwith the secondarydistribution level,

are under discussionby the EuropeanCommission.
Most utilities set cleargreentargets,first on leakage
reduction.Thoughthe IEGstandardsetsalimit of 0.5%
leakageper year,manystrivefor 0.1%peryear,which

is feasibleas Japanesautilities demonstrate.Longer
term utility targetsaim to eliminate SF6completely
from their assetssomealreadyby 2050,whichisvery

ambitioussincethe lifetime of SF6illed equipmentis

stillin the 30- 40yearsrange.

Therefore, the manufacturing industry has
understoodthe concernsand is developingSF6free
technologies At present,the innovationin this field
focuseson the one hand on low-GWP alternative
gasesfor insulationand switching,and on the other
handon vacuumfor switchingwith compressedir for
insulation.In recentyears,two candidatesemergeas
alternativegaseswhichhavebeenimplementedinto

6



OurinnovativeServiced/ 03

high-voltageswitchgearproductsrunningin pilot projectsup to 170kV.Thefirst oneisa
gasmixture of around5%of a newly developedfluoronitrile gas,5% 02 and 90%C0O2,
havingthe commerciahameg3™. Thesecondgasisamixture,calledAirPlusM, of similar
content of natural gases,but with around 5% of a fluoroketone gas. Both synthetic
componentshaveafar highercondensatiortemperaturethan SF6whichmeansthat for

high-pressureapplicationin HV switchgearthey must be diluted with a carrier gas,like

CO2 Fluoronitrilebeingmore volatile than fluoroketone,the g3 mixture enableslower
temperature applicationin switchgear,whereasthe AirPlusmixture hasa much lower
GWP.

Anotherdifferencewith SFGsthe fact the effective (synthetic)componentis consumed
by arcingin switchgear WhereasSF6recombinesafter ardng, in the alternative gases
the decompositionis irreversible. The amount of the syntheticcomponentshould be

carefully consideredduring the lifetime of switchgear,especidl that with high arcing
activitysuchascircuitbreakers Acommonfeature of both mixturesisthat a higherfilling

pressure(of aroundl bar) is requiredandthat the designg and often the footprint ¢ of

switchgeamust be adaptedto the type of gasused.In no way existingswitchgearcan

be retro filled with anyof the new gases.

By 2023, developmentis expectedto touch the 420kV level enablingd 3 NBEY £
stations,includingbusbars,GIL,instrument transformersetc. Circuitbreakersapplying
only CO2andO2,suitablefor verylow temperatures havebeendevelopedaswell, albeit
with a significanthigher pressure.The other alternative approachis usingvacuumfor
fault current breakingand compressedir asoutsideinsulation,marketedasCleanAi™
circuitbreakersby onecompany GlS/deadankproductsupto 170kVarereported,with
developmenttowards245kV progressingast.

For testing, the present IECstandard,though developedtechnologyindependent,is
stronglybasedon SF6Whetherthe SF@lternativescomewith featuresthat might need
changesjs under study in CIGREvorking groups,one dealingwith switchingexplicitly,
and another one dealingwith dielectric performance.Both groupswill publish their
resultsoverthe courseof thisyear.

KEMALabs,in various locations, have ample experiencein testing all types of SF6
alternative technologiesin the medium and highvoltage range. Many new products
havebeentestedin our labs.Theavailabilityof the SF6alternative gasess transferred
to mostexistingmanufacturerdn the industryandis not the exclusiveownershipof the

product launchingmanufacturers Newcomersand start-ups cancomewith innovative
prototypes,but only thoroughtestingcanturn theseinto solutions.

Our test engineersare aware of the complicationsthat the new gasmixturesbring in, L
canhandlethe gasesanddisposethe decompositiorproductssafely.

For further information,pleasecontact

ShankaSubramanyiHighPowerLabsDirector¢ KEMA_abs
Shankar.Subramanv@kema.com
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Interviewg A (1/K04¢

ErikDedong

®

Erik DeJong

Headof the FlexPowerGrid
Labat KEMALabs Arnhem.

. Customerrelations
. Keyprojects
. Testingin timesof COVID

Hi Erik.Wewould like to getto know more about your role in KEMALabs Couldyou pleasedescribeit to us?What

are your main responsibilitiesasHeadof FlexPowerGrid Labat KEMALabsin Arnhem?

dSure, 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 crgagisommercially 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 t
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 thetrgsetof
the job, as the laboratory is a development area where cutédge technologies related to renewables and batt
storage are being studied and assessed.

Ly FFEO0ZX 6A0K (GKS KSfLI 2F Yé (S| YXI exsrtidé kopesablatdibcitat
0KS OKIFy3S 2F GKS IANAR gAGK O2yFARSYyOS® hy (KS 2
and up to date with prevailing (inter)national standards, in order to provide our customersaivitie 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 El
Dominated Grids at the Technical University of Eindhoven, from which | usually select the most promisini
engineers for CESI Groupandtordc6Sy R G KSY G2 OdzaG2YSNAR 3Jtf 20l fféd



Interviewg A (1/K04

Thesesoundlike multi-facetedand important responsibilities.Forthe readersto understandyour tasks

better, couldyou pleasesharewith usa coupleof examplesof crucialprojectsyou are supervising?

G2Stftx y26 L Y Ay @2 0aDRheh i liningt@vardsShd Bcaderidsidednd@st O i a
the various EU Commissifinded projects, this project started in April last year and combines the
knowledge and expertise of different European laboratories to improve the resilience of powerTrids

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 egkanging 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 testiog 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 staia®ei 1 SY & d ¢

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

& h yo&he bestaspectsof my job isthat | cantravel aroundthe world and visit placesthat are usuallyoff
the beaten track (suchas customerfactoriesor laboratoriesin industrial areasand other undiscovered
locations)for work. In thisregard,| truly appreciatethat my job allowsme to travelaroundthe globe,where
| candiscovemew locationsand spotsthat, asaregulartourist, youwould not getthe chanceto 8 S S @ ¢

Buttoday this is not quite asS I & & X

It reallyA & yirfhaiitthately. However, KEMALabsis alwayscommittedto ensurethe maximumsupportto
manufactures and utilities to achievethe goal of a resilient network by performing the top-quality type

testingon T&Dequipmentaccordingto globalstandardsand customerspecificationsin the current "new
normal“times,we arecommittedto offer evenmore cutting-edgeserviceghat allowsyouto conducttesting
campaignswithout moving from whereveryou are, savingbudgets,and taking careof your SY LJ 2@ SSa Q
health and safety,suchasthe newrevolutionaryRemotel @bexperiencet




Aerialview of the KEMALabsFacilityin Arnhem,TheNetherlands

TICtacilities:Thedriving
force of powerinnovation

AjourneythroughKEMALabdacilitiesin the
world.

Born simply as KEMAIn 1927, with the main task to
verify the safety and compliance of electrical
componentsin TheNetherlandsKEMALabshassince
grown into a worldwide network of industryleading
testing facilities and a trusted partner to the global
powerindustry.At the end of 2019,CEShasacquired
KEMALabsand, sincethen, the Testing,Inspection
and Certification (TIC)businessef the KEMAand
CESBpAlegacieshave beenfully mergedto operate
asoneintegratedDivisionunderthe CESgroup.

Sirce the end of 2019, this newly formed Division
operatesunderthe brandnameof KEMALabs.

In order to enablecomplete harmonizationbetween
the laboratorieswith different historical background

andlegaciesa verticalapproachhasbeenadoptedin

the formingof the neworganizationThewholeof TIC
businesshas been divided into three businessunits

(BU), namely HighPower Laboratories(HPL),High

Voltage Laboratories(HVL)and Serviceand Smart
Technologie¢S&ST).

The BU HighPower Laboratories basically,perform
all short-circuit and switching tests on power
transmissioranddistributionequipmentwhereasthe
BU HighVoltage Laboratoriesare responsible for
dielectric, temperaturerise, mechanical, climatic,
environmental and include on-site testing as well.
Moreover,the Service& SmartTechnobgiesperform
allkindsof testson low voltageequipment,metering,
protection, substationautomation, digital, electrical
vehicleequipmentand, alsg carryout inspectionand
certification activities at other external laboratories
andin field. 10

TheKEMALabsFacilities// 05
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Groupingthe similar businessactivities of the legacy
companiesunder a unique businessaunit givesusthe
possibility to operate them as fully integrated
businessesand shapethem to deliver. The teamsin
similarbusinessespreadacrosghe legacycompanies
in severallocationsform a borderlesstechnical and
operationalteamunderanoperationalBusineshiead

~Y

n Thishelpsto ensureuniformityin
testing,evaluationandreporting
at alllocations WA

~S

by providingthe customerwith a serviceof the same
highvalueandqualityin their delivery. Thecustomers
can enjoy the same experience,irrespective of the

individuallaboratory/locatian.

Also,our Salesorganizationis fully integratedwith a
centralized process for making quotations and
receivingordersfrom our customersThetestlocation
is chosen based on the optimal suitability of the
laboratory to the requestedtests, test objects and
customerneeds.

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

TheArnhemLaboratories

KEMAL_abshasevolvedfrom animprovisednstallationin

the annexof anold hotelin Arnhemin 1927to theH n ™M -

inaugurationof the g 2 NXfirSt @adility for testing ultra-
high voltage supergrid products. Throughoutthe years,

KEMALabshas implemental cutting-edge technologies
and innovationsfor the energy sector: from the first
ShortCircuit and HighVoltage Laboratories, to the
introduction of three-phasesynthetictesting, which can
testthe circuitbreakerat areasonablecost,i.e.anumber
of tests using a limited number of circuit-breaker
specimendor the entire seriesof type tests.

In Arnhemhavebeenintroduced new facilitiesand
techniquesfor testing automation systems,smart
grid and HVDCproducts, as well as implemented
continuousinvestmentto deliverthe highestpower

and voltage levels in support of the A Y Rdza (i NE

migrationto ever-highertransmissionvoltages.

Today, the KEMA Labs testing and inspections
facilities include the ¢ 2 NJ l&dgest high-power
laboratory,with the highestshort circuit power, the
g 2 NJIfir&t @Boratory capableof testing ultra-high
voltageproductsfor supergrids;the FlexPowerGrid
Laboratory, for advancedtesting of smart grids
components.

TheHighPowerLaboratoryin Arnhemhasrecently
extendedits capabilitiesto 1.200kV,whichmakesit
the first facility in the world to offer extreme high-
voltageandultra-high-powertesting.
Furthermorejt featuresthe A Y R dzhighhisksti
circuit power (15.000 MVA), delivered by six
generatorsin parallel: 800 kV power transformers
and HVDC circuit breakers can be tested by
reproducingthe heaviest real network conditions.

In addition, the KEMA HighVoltage Laboratory
guaranteesmedium, high- and ultra-high-voltage
testing by using state-of-the-art equipment and

computerizedcontrol systemswithin a highnumber
of flexibletest bays.

TheHighVoltagelaboratoryis highly specializedor

cables, transformers, insulators and instrument
transformers.Outdoortestingbaysare availablefor

pre-qualificationtestson highvoltagecablesystems
Moreover,athird laboratoryin Arnhemis dedicated
to Metering Protectionand SubstationAutomation:

the facility offers complete range of testing for

metering, protection and substation automation

(MPSAEequipment.

In fact, KEMALabsis a Notified Body for energy
meter type testingaccordingto the 9 | N&asring
Instruments Directive (MID) and accredited for
testingaccordingo manyother standards.

11
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TheFacilitiedn Milan

OurKEMALabsDivisionis at the forefront of innovativeand cutting-edgeservicesfferedto customersall
around the globe. In this respect,the activities carried out in our laboratoriesin Milan are crucialin
different fields: asidefrom the HighVoltagehall, whichis the biggestin Europe our facilitiesin Milan also

includesyntheticlaboratory,a high-powerlaboratoryfor short-circuittestingand prequalificationarea,an
anechoicchamberandclimaticchambers.

OurHighPowerLaboratoriesn Milan provideshortcircuit,
switchingtesting, and short time current testing basedon
international and regional standards to utilities and
equipmentmanufacturersall over the world. Thefacilities
at our disposaltogether with the know-how of the KEMA
Labs experts, allow us to adopt groundbreaking and
innovativeapproachedo variousactivities.

TheHighPowerLaboratoryin Milanisequippedto test high
voltageswitchgearof ratingsup to 420kV. Theshort-circuit
power for testingis obtainedby both short-circuitgenerator
anda230-kVtransmissiorline at our site.

In this regard, reachingthe high short-circuit powersthat S
are achieved in actual transmission networks is only
possible using a synthetic test method with the right
combinationof two different circuitsthat individuallyhave
arelativelylow power.

The main highvoltage laboratory is undergoing an
extensionproject 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, KEMALabscan rely on more than 20 climatic
chamber<f different sizesfrom 0.3m3upto 31 m3,where
several kinds of electric and electronic devices can be
verified,aswellastwo thermalchamberof 400m3and 750
m3whereice andclimatictestson transformers,jnsulators,
and high-voltage alternating current disconnectorscan be
performed.

12
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Furthermore, as power transformers are the key
componentsin the power production, transmission
anddistribution sectors,our laboratoriesplaya crucial
partin guaranteeinga preciseandeffectivemonitoring
of the power3 NJb&h@viorandto keephighreliability
of suchsystemsn caseof extremefaults.

We cancarryout completetype testson Categoryl oil-
immersed and dry-type transformers, short-circuit
testson Categoryil transformersup to 220kVand on
Categorylll transformersup to 600MVA,220kV,and
400kV, structural tests (vibration and seismic),
accordingto recognizedinternational and national
standards.

In Milan, KEMALabsimplemented also a series of
a t A Btoratériesdedicatedto functionaltesting, as
well as tests on communicdions protocols used in
substationautomation, monitoring systems metering
ande-mobility applications.

To completethe portfolio a new laboratory hasbeen
recently set up for proving batteries. Finally,among
several accreditations KEMA Labs is Notified Body
accordingto ATEXDirective 2014/34/EU- Equipment
and protective systemsintendedfor usein potentially
explosiveatmospheres.

~yY
TheBerlinLaboratoryis aheadof the
curvein termsof LowVoltagetesting,

inspectionsand certifications u
~NY

Insideour Germanfacilities

TheBerlin& Mannheimlabs
Moving in the middle between Netherlandsand Italy,
we seethat alsoGermanyhousegwo of our KEMA_abs

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

Locatedin the North Eastof Berlin, the KEMALabs
Berlinlaboratorieswere foundedin 1956 asa national
Germanhigh-power test laboratory,alsoknown asIPH
Institut Priffeld fur elektrische Hochleistungstechnik
which evolvedinto a worldwide network of industry
leading testing facilities and a trusted partner to the
globalpowerindustry.In 2005,the facility wasacquired
by CESB.p.A.and it hasnow becomea fundamental
part of the recentlyborn KEMALabgdivision.Today the
BerlinLaboratoryis ahead of the curvein termsof Low
Voltagetesting, inspections,and certifications. In this
respect,the LowVoltagetest facility comprisegesting
of switchgear and control gear, | 4 &S Y«
componentsfor railway applicationsand instrument
transformers. In addition, KEMA Labs laboratory in
Berlin is a house of innovative testing of automotive
components aimed at supporting sustainable and
electricmobility, aswell ascarryingout testsof DCand

MV-products.
13
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Furthermore,the facility includesseveraltest rooms
for different types of testing: high power and high
voltage tests, temperaturerise, mechanical and
electrical endurance,dielectric, prequalificationand
environmentalwith DCand AC(162/3-50-60Hz).

Onthe other hand,the MannheimLaboratoriesarein

the SouthEastof the city of Mannheim.Foundedas
Studiengesellschaffiir Hochspannungsanlage(sfH)
in Berlinbackin 1921 the facility wasrelocatedto the

current placement in 1956 and renamed in FGH
Engineering& Test, when the highvoltage and the

modernhigh-powertest laboratorieswere built. After

the mergerwith BerlinLaboratory which occurredin

the early 2000s, the FGH Engineering & Test
laboratorieswereacquiredoy CESh 2005,to become
part of KEMALabsin 2020. The Mannheim facility
includesthe largestHVDQablesand accessoriesest

laboratoriesin the world, where developmenttests,
type tests, and prequalificationtests can be carried
out on a HYDCcablesystemsfor power transmisson

upto 600kVDC.

Theoutdoor facilitiescanhold severalprequalification
tests for AC cablesand the indoor laboratoriesare
suitable for dielectricand environmentaltests. 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
HVDCgenerators (800 kV, 1.200kV and 1.600kV;
20mA).
~yY
TheMannheimfacilityincludeghe
largestHVDCablesandaccessories
testlaboratoriesn the world

Aerialview of the Mannheimfacility

KEMALabsChalfont

In March2020,CEStompletedthe acquisitionof the

KEMALabsfacilitiesin Chalfont(PennsylvanidJSA).
Chalfont'stestinglaboratoriesare the largestin the
Americasand havel,000MVAand2,500MVAshott
circuitgeneratorsa 1,500kV pulsegenerator.

The KEMA Labs Chalfont Laboratory is a 68,417 ft2
facility located on sevenacresin Pennsylvaniawhere
the facility was establishedin 1972 by ITE Imperial
Corporationof Philadelphia.The laboratory was later
acquiredby KEMAIn 1990 and expandedto its current
size,which includesa HighPower Lab,a HighVoltage
Lab,test baysof varioussizesand capabilities control
rooms, full-servicemachine shop, full-servicematerial
handlingcapabilities,and customerassemblyfacilities.
Thefacility isfed by PEC@4.5kVservicefrom the North
Wales 366 feeder. The nominal apparent power
consumptionis determined by the PECQine and the
sizesof three transformersin the 34.5kV substation
rated 2.5MVAand1.5MVA.

~Y

| heKEMALabsChalfontLaboratoryis
a 68,417ft2 facilitylocatedon seven

acresin Pennsylvania u

Inside/ K I f FHRlyPoOWRHAD
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~Y

hThanksto its DivisiorKEMALabs CESI
PraguelLaboratories situated 15km east of the city, isthe world leaderfor the independent

wasfoundedin 1953aspart of the Reseech Institute TestingJnspectionand Certification

of Czech Technical University. Its first synthetics activitiesin the electricityindustry.
installationsand laboratorieswere commissionedn

1964.It specializef testinglow- andmedium-voltage
devicesand hasstate-of-the-art high power and high-
voltagelaboratories.

HPLin Prague

TheKEMALabsfacility in Prague the capitolof Czech

Republicfeaturestwo identicalgeneratorsfor parallel R

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

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

transformers: a step-up transformer and a short

circuit transformer. Thanksto its test yardsand test

bays, the Praguefacility can perform tests on HV

disconnetors (80 kA/ 3 s), PowerTransformerq40

MVA3-ph/ 80 MVA1,5Un),MV componentg12kV/

50KkA;24kV/ 25kA; 36 kV/ 20kA), MV Fuseq12kV

/ 80 kA; 24 kA/ 63 KA;36 kV/ 40 kA), line trapsand - v

reactors(0,5mH/ 50 kA; 1 mH/ 40kA), and DCTest = e
(200kA/2,25kV/330mst 00kA/4,5kV/330mEe

Aerialview of the KEMALabsBerlinlaboratories

For further information,pleasecontact

PaoloMiolo, Salest. MarketingDirector
Alessandrd@ertani,Serviceg SmartTechnologieBirector paolo.miolo@cesi.it
alessandro.bertani@cesi.it

ShankaSubramanyHighPowerlabsDirector
FrankCieloPowerTestLabUSADirector Shankar.Subramany@kema.com
Frank.cielo@kema.com

BasVerhoevenHighVoltagelLabsDirector
GerdEnochjntegrationmanagementirector Bas.Verhoeven@kema.com
gerd.enoch@kema.com
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CaseHistory// 06

E Aerialview of the KEMALabsfacility in Chalfont,USA

CalFire

exemptiontests

KEMALabsChalfontwasapproachedy
Hubbellto performexemptiontestson
transmissiorinesin California

Everybodyaround the world witnessedthe 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'shistoryandthe
most expensivenatural disasterin the world in 2018
in terms of insuredlosses Uponinvestigation,it was
determinedthat the fires resulted from the dzii A f
failure to maintain its electrical transmission
infrastructure. Goingforward, everybodyaroundthe
world realizedhow important it isto properly choose
electrical transmissionand distribution equipment
and maintain the installed infrastructure. In a
continued effort to avoid situations like this, KEMA
LabsChalfontwasapproachedoy Hubbellto perform

exemptiontests for certain equipmentinstalled on

transmission lines in California. The California
Departmentof Forestryand Fire Protection(CalFire)
maintainsa Power Line Fire PreventionField Guide.
TheGuideprovidesfor certainelectricalcomponers

or installationswhich are exemptfrom the PRCG1292
Code which dictates a minimum clearance for

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

equipment to be added to the exempt list after

passingsomerigoroustestsin veryspecificconditions
(asdefinedin 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 2019on their device,Hubbell
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Fire Protection Disconnector (FPD),which
getsinstalled alongwith SurgeArresterson
power lines. The disconnectitself does not
haveanyvoltagerating but wasto be tested
with a 7.65 kV MCOV Surge Arrester.
Generally, a sume arrester is placed in
parallel with a device that it is protecting.
Undernormal circumstancesan arresteris a
high impedancedevice,which allowsonly a
few milliamps to pass as leakage current.
When an arresteris exposedto an electrical
voltagerise due to lightning or a surge,the
metaloxide varistor (MOV) - a protection
componentusedto protect the circuit from
high voltage spikes- blocks switch into an
electricallyconductive Jow impedancestate,
andthe surgecurrentisdivertedto ground.

Insidethe Chalfontfacilities

Thisactionof the MOVblockslimits the voltage
acrosshboth the arrester and the protected

device,preventingdamagedue to overvoltage
onthe protecteddevice. Followingasurge the

arresterreturnsto the normalhighimpedance
state. During a sustaired overvoltageevent
exceedingits capability,the arrester leakage
currentis greatlyincreased

As a result, the arrester may heat up to the
point whereit cannotrecoverandwhereit will
thermallyrun away,at whichpoint it will short-
circuit, allowing all availablefault current to
flow through the arrester and expelling hot
materialsriskingfires. Forthe exemptiontest,
Hubbell requested KEMALabsto test their
proprietary disconnect that is installed
betweenline (highvoltage)side of the supply
connectionandthe arrester.

Surgearresterwith disconnect
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