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3, ProtecEon functions

Tra basc corfgurations 2valabia in REFE20 cosist of a wids
ranga of protection functions imaidng ha protection relzy
frtabla for warious basie fzader appications, Trs relay oisrs
cirectional end pon-crectonal overcurrend and theseral
oeestoad pr a3 wel as directionl ard £
etz protestion. Admittance-bassd, Farmonizsbased o
wattmaric-hassd earth-faul protection canbaused nadflion
o directional exth-faui protection. Furitarmore, tha reley
foaatures pansitha earth-faidt probiction, phads dScontirsly
profacton, trargantimbenmizient sarth-faust protecton,
panstags and undanaitags profection, resdus ceenvoltiga
proteciion, postves sequenes Lndzaaitags protaction aad
nagalive-Saquance overvoliags protaction. i addiion, tha
retsy ofiers fregquency protaction bokudng ovirlregusscy,
uncertraquaney and frequency tateof-changs protection, Tra
relzy aks hcomparzias thres-pota mudthshol atoreciostg
Tunctions for overhesd Fre Kedars,

Tha stangard content adcdionaly inchudss mubfrequency
admiztance-bisad aarth-2e protection providing saisctie
drectionsl earth-feult protactnn for Righ-mpedanes earthad
redeorkcs, Tha oporaton ks bassd on mduTequency retral
admimiancs measremand Wt¥zing fundaTarts! frequency and
bemranic compenents i U and fo.

ABE"s contimuous imestmants i research &d & eise
CoopzrEton wih tustomians hio resutad 0 tha best earth-
{2t protection partiofo on tra masrest, Thass hmctions ara
vt with difforect pirysical rotral groundngs, in REFS20, a
spesial frarng algocison enablos gepand=his ard sanrsfaudt
diraczion 2lso duing btenmitentrestridng esth fats, b
Providss 4 good combingdon of relably and sensthity of
protecton with & singta fumciion for foar ahimic and higher ohris
earih fahs and for Transtent and indemiiend o resriking exta
tnks.

RZFG2013 alsn capabla of protecting other eppilications than
basic incerning of o.geing faaders, Tha rely moludsy Highe
Impedance hazed bushar pratecton and measremsrd oot
supsnision furctions which ensbis tha fesder refzy to bs used
lso for bushar protection, The reay includss én gptional
fungiion paciags oering drectional aciiva and raacthe powy
protection that ensbis tha proiscted faader 1 inchuda also
motors. Addiorally, tha OpSord pacuagd 16 Capadion bark
provacton tchudes hnctionyg for capaciion bank ovsrtoad,
urbalarca and resonance protsction gnabing the protecton of
S0 star faye} connactad Capsdior banks or doubda star
ey capatier banks compansaied
reutral, Fuathasmons, the ralay offers an optional protection
packaza ko rierconr2ction protecton prowidng bunction for
ks aotagatidathrough, diractional reastiva power
Urisrenitags protection (OU) and the voitags vector shit
protection. This optional appficafion packega together win tha
refay's basic Amctionakty oan ba ussd with Ssirbuted poaer
ganaration fke wind poaer or sdar poaer gansration ta
datenming when 1o stay condected a0d whan ko dssinnict
Ggtrimted gareration from tha ViEly ol fotring gifzeent
wtity Grid Codes.

Enharcad wih opeionad hardwoa and SoReace, tha relay 250
f2amres thees Bghi Sabection point-to-point lsng sensors for &c:
faukt protection of tha droult breder, tusbar and cetde
cormprtrent of matal-anciossd Irdinor Sachgnarn,

Tre are-Isult protection sercur nterizo ks avalabla on tra
eptional communicaion mod.ds. Fast ripping ncraases susf
sa'sty and sscurity and frnits mraterisl damags e arc Bt
Shaton. A binary irput 270 eutput mod.e can b4 aectad as
an opbon - haTng red bigh spesd tinary ouliuls (H30] It
Srther dacrea325 the tobsl opara’e tima with typicaly 4_6 s
corrparad 1o tha normal pows: outpts.
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4, Appieaton
REFB20 prorddes feedisr onsroumant and earth-te 0t protection
Tor Lty and Indugyy dstiburon reteorks, Tha refay fts both
Tetad nadral nstenrks a0d networks with resiEtance-or
Frpedanceparthed retirals, Furbermons, basad o its
shmrcad Intsrslzton commurieation fzoiidss, the ralsy can
&5 bs apptied for profecting Aing typs and mashad distrdution
retroncs a5 well as radal nelaoks,

REFE20 can bs Usod with &thar Sngie- O doubia-tusdar
CONSFTETONS with 0N OF twd brasiars, and with fumsTas
sanching g3 doa Donfiguratons. K supponis a substanial
rurnhar of beih manually and metor-operatsd disconnectors.
end earthing solches, 2nd 15 capebha of nenndng Larga
oonfiprations, Tra rumber of cordrolaats devces depends on
e numbae of imputs 2nd outputs it fres kom other appicaton
reads. Tha rumiber of zezdatva 1'Os can baincreasss withtha
ROGON Parota LT daice,

Foa redsy ofars extansha possbdises o tador the
CONFQEEEONS to applciton requicemants. Tha tool
Rstion relays ks Protection and Contral J2D Matagsr
which contara all e ricessary 10 for confiparing tha
dzive, nclutng functionalty, paramstsrization, e HMT
oLt

REF520 is 21 1323 proinction snd eontrol refay for rmara:
aFranced tsedar schemes, To lurther Imgrove tha e
Protection and 10 Mnimizs tha e76cts of &0 &C A, tha 6
saries redays ordared with 1he are protection option canbe
eaippad wih 21 1O card featurng highe spasd outpts
oparaticg n ore mEzscond.

Tha faioaing figures damonstrals disrent 2pplation
APy uErg retry's base confguration, Tha corfgurarons
29 fraciad by enginasring fmctonakty asording 1o dfferent
eppEcation nsds,
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Forme 8 DBE GIS swriichiear wih 5 possBlity i eoalead Ihe thres-porton dasorsrstar s nich

Tha fokirsng Ggures demondgiraty ihd apphcation uraton
pack23es inchudad In tha rdday, These passanss o now
possBTes for esveral additions] spplcations, Tha relsys
basie burtionabty indudss High-Frpedanoe besed bushar
Ferential profection funciions. This, tha reay canbs
aﬂg‘nc—:ai_ﬁ:t_ b“u_sbir_ﬁfam‘zl protaction end by utizing
se/eral felays, LTS diferertial protection schames can
50 ba created, The relay Inchudsh 20 optional protection

packaga for capackor bark protection a0 an optional
rotection packags for nterponnection protection for
deiritntad poaer generation, Jor exampla, wind poser,
Furtharmroce, W relay nchicios an option for pamer protsction.
Thiz pachags enharces tha fesder relay capabites to protect
Feaders Inchuding metors end includ=s also bagie fonctonally
o predect sofar pirer oe CONRCton ko vty grd
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5 Suppactsd ABB saltiors

ABB': 620 sertes protection 200 control relny s toguhar with
the Substston hansgaTent Unt COMED ooatinua & garlng
T2C 61850 soktion for tefabie poreor dstriution b utfiy and
Industris] poser systoms, To foftale ard shraarring tha
systam angineaing. ABS's ra'ays are supplad wih
cornacti iy packages. Tha cornacthity packages Irckids a
compiation of sofwars and reay-speciic nfbamaton,
indudirg singie-tra dagram tamplstes end a ful reley data
rrodsl, The data model also roluoss euent o pararates Fits,
With the connact Ry paciages, tha relays can ba radly
confgured using PCWS00 and irfegratsd wih tha Substation
Margizzmant Unt COVSI o tha nataork cotingd end
martagmol Systam Micr 0SCADA Fro.

Tree 620 530425 relsys oFar nathva support for [£G 61650 BdTion
2 5o inclucEng Binary a~d anabag herlzontsl GDOSE
messaging. i addition, process bus wih tha sending of
samplad vabzs of analog cuments and voitagss and the
ressiing of semphed values of volages s supparied.
Corrpaed to radtional hard-wired, Tnler-davica sigrasrg,
PrArtn-pier SOMMUNICAon e @ Switchad Eheriet LAN
oars 20 advanced and versatls platiormn for poaer gystem
protacton. Amony tha detretie featwes of iro protesiion
systen 2pproach, snablad by thahufl imgplarrentation ol tha I2C
51850 substaton automaion standamd, are fast

Comrrunicaton capeblty, conlimous Supenison of tha
riegrzy of tha protacton and COMTILITCAt GyStem, &nd an
Trarant fexbEny regandog recamipuraton and upgradas. This
proteston relry serisg is abia 1o optaraly Utize Intaroper bty
Providas by tha EC 51850 Ection 2 features.

A substaion lovd, COMOO0 usts tha data cortant of the bay-
kel gdces to Brhanca substation level inctionaity, COWE0D
featuras 2 Wb biowssrbased B, which prevides @
Custormizatia grapical display for visuzlizng single-fna mivic
dagrams for swiichgasr bay sobtioos, The Web K\ of
COME00 30 provides an oyendew of s whols substaton,
Inctufng relay-specTie sngla-ine dagras, which makes
Irformation easly sccessible. Substation dedoes and
procedss can slsd ba remotaly dotessed teough 1Hha Wib
KM, which g owss parsoraal gafaty.

I adertion, COMB00 ¢an Da Lsad 29 2 Jocal data warshouss for
the substarion’s techrica! gooumantsfon and for the Astacrk
data cotected by tha dadcss, The cofacted nataork daty
{20320 ertoarisha reporting and anatyzing of peteork fadt
shefions, by ushg the data Kstoran end event hancling
lzatres of COME00. The History data eanbeusedfor goorrate
mongodng of process and BqupTent perienmancs, uing
caladations basad on both reaHime and history valuss. A
better ureberstanding of the process dyramics 18 aehisresd by
corntirig Bre-based process mE by Wi producion
end mardenancs senls.

COMS00 c21 230 lnction as 3 grtewmy and proids ssamless
conrEctay batwesn the Substation devices and reteoriclens!
cortrol &d managaTest systars, such as MoroSCADA Pra
andd System BXOxA.
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REFGZ0 ntegrates functionally for tha control of cimut
breskers, d3eontactions and ¢anhing satiches v tha Ford
paral B or by masns of ramole condrols. The refay inchadss
theea oot breakar codrired blocks, n acation o 12 Croult
braglesr aoeiral, the relay fash res four dsapnnactor corindd
bbacks Iriendad for ths motor-oparated control of
diseoniattoes of Cirouit breaker truck, Fusthermors, tha relay
oZarg thesa condrod Hocks Flendad for the molor-operated
cortrol of sarthing sach, On 1op of that, tha relay ks
aekdionsl four o soonnéctor positon indication blocks end
tiwea earthing switch pos'zon indication blocks usabta with
ransly-orty controlied disconnscions and Sarthing favehis.

Tred physical binary Fputs e two physes binay eofputs ere
rwackid I tha reley for esch cordrofabie pdmary daviee 12en
it vsa. Depending on tha crossn haghaars configraion of
tha relay, ta mmber of Brary inpts and binary outputs vares,
1n cass the emount of avalatia binary inpots or cutputs of the
ghossn hardaare comiguraton b rot efScent, connecting an
extemal I ot micdhda, for eceTphs RIOGD0, o e

tend Dinary nputs and Oulpets utiEzzbla b3 ey

configuraion, The bnsry Poots 20d ouputs of the extamnal 1O
£an ba usad for th fass tme-ritical Bnary signa’s of
- o, Tha intsgration ensbiss refaasig of soma
=acved binary inputs and cutputs of the relay,

tha a;
frézizly

Sty of the binsry outputs of tha ralay which hze bien
¥ e contrafing of primery dedces shoukd ba
ifed, for exatpda, tha maia and canry éswel &g tha
. In casd tha raparements fae the ooctrol
LeETArY dakee 2ra rot mat, tha use of ademal

Datandt corfigparaton A lnsorporated a syochrochack mction
to ersure that the volsas, phass angie end Frequensy on elhar
$da of an open creuit brezicar satisty tha oondrions for & 58
Trearponnaction of tao nstaorks. Synchrocheck function can
&30 bausedwith éafaul configuration B when §-2 process bus
A58
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Is used. Compared to dofsu conSpration A, thara ara lass
physical vo'tegs measurerrents grzdsifs and tros B votage
reasremants from tha other 5ids of tha breaisr hawataia
re2d trough 1he 2-2 provess bus. An autoreciosig functon
ETET{is W restins ths powst by resiosg e bresker wihore
13 Fed prograrmels sotorsdosing shots of desiréd bype and
duration. Tha furetion can ba veed with every crouit brestar
thal hag tha sbTy for a redesty sequance. A Had-shading
Fanetion s capadda of perforiring losd shedding bassd on
wdariregaency and tha rats of changs of tva frequency.

7o Maasuramact

Tha relay contruousty maasires he phass arments ard the
renteat ooment. Furthsomors, the reday reamres U phasd
wotages and the rasiduad virsgs, n adiftion, tha retay
cadzizs tha syrrmstrical comporends of bha curranis ad
walzg3s, the sysien Fequency, tha actha end reactve powsr,
e poraer factor, tha asthve ard ressthg Breroy vales as wel
a3 tha darand valus of currert ard powss ouer @ usa-
sdlzetable presat time frama, Calodatsd vales are also
obtarad from he protections and eondiiin monitoring
hunetices of tha rotey.

Ths valss measured 6an ba astassed bocaly via tha usar
rderfzca on tha relay's frort pand or remolsly via tha
eomTercation intartaca of tha relay, The vabuza oan slso b
ascessad hocily of remotely usrg tha Web broassr-bassd
user intarlace.

Tha refay ts provided with & bed profis recorder. Tre foad
profla feddurs stores tha historical load data caphured 2ta
periodica tira rtarval (J2vand intsrvad. Tha records erafn
COMTRADE format

B Powerqualty

In the BN standards, powsr quasty B ¢afinad through the
Sharantedstics of tha supply voltags, Trarslants, short-rason
=0 long-Ceration vokaga varlasions end unbalanca and
wrsom distartions ara tha key characterisics deseriting
poaer qreity. The dstorton moTtoring Arctions ans ussd for
mdntonng the curent total damand distorlion end tha vtz
totsl hasmanic dstortion.

Provst Guiily MONEONG 1S A1 edsen’ial sarvics that uiitss ¢an
prouida for their industrisl and key customars. A menitaing
System ean provida Fiornation about system disturbances ard
ey pOSSTA causes. i 02 als0 dilect problem condtirs
oot tha 5ysiam bafors thay causa cLstamer connplsits,
eqsprent matmetions and a0 eqUpTmant damags of
fakra, Powar qaky probiams 32 not brited to tha Lty sda
of tha systam, In fadt, tha majerity of power qualty problems
aretocalzed within customer lysfies. Thus, pewsr quatty
rokitoeng i ol only an effiethe oustomer sanica strategy but
2’59 a way Lo protect 2 Ltdy's reputation for qualty powor ard
senfca.

Tha profection redzy has the faborwing power gaakly roniorng
homctions.

* \iotage varston

« Veitaga unbEances

% Cumard harmanics.

* Voitage hamonics

Tha yoieags Lribalencg and vollags varaton bedtions an used
for maasring shart-goration vod 202 v 2ations and montering
vabaga wnbdlarcs condtions n power transmission end
EsrDudion retaoks.

Tha woltags and currert harrrortes hunctions prowicls a mathod
tor maritorng tha powsr quakty by means of fa ament
wavefarm distortion and votags wavetorm distorton. Tra
bretions provddes a shact-term thres-secord gverags and a
Eng-term derand for kot derard distorfon TR s total
harmonic distorton THE.

9, Fat locaton

Tha reiay features an opfonal Impedancemeasdrg fauit
location funetion sstably for koostvg short-cirod™s Inrafa
distrbution systeTs, Farh Tt 0an b locatsd in efMectively
ard low-resistarts earthad natatrks, Unsst Groamstances
wihern the 381 current magrituds &5 at keas of Ba sava order
of magrituda of Hgher than the load oumert, aanh s can
50 b bocated In fsolaled natrd distribution rateorks, The
fault Ipcation hurction kdanies ths hps of tha fault and then
calalates tha distenca 1o tha fault poirt, An estimate of the

facit resistance velua ks a'so caialated. The estimals providss
infamnation aboot the posstia (20 cause and tha ssarasy of
N3 estirnated dista-on ta tha ladt point,

10, Disturberncs fecordat

The reday s pronddad with a daturbancs redcdar wih upto 12
analog and 64 binary signad chanceds, Tha analog chanrsls 2
o seb torecord thir B2 mineetorm of e trard of b eurent's
and Vol s measured,

Tha anaing chantsis can be set to tigger thatecarding nction
when tha measured valua fals below or &ctesds tha 528 valkuas,
Tha binsry signel chamnals €30 ba 52t fo 521 & resording enhsr
on it rising O tha 1aTng edga of e binary sgnal or onbath.

By d2fault, the binary channeis are st lo record external or
Fitamal relay sigeals, for exampls, tha start & trp sprals o the
relay stagas, of actamal blocking of cordrol Sigraly, Brary retsy
signals, such ag probsction start and trip sigrals, o 29 external
reday control sgnad via a binasy g, £20 e $21 10 trigger tha
regorging, Recorgad infamation 5 stored T a ronrvalatie
mecvary and €20 ba uptasdad for subsaquent 20 anatysis,
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210V, Bath phass-to-phass vottegss and phass-io-earth
voltages can ba conracled.

TFraa relay vadart equippsd with oorrecd and voltaga sersans has
e sersar inputs f tha direct connsction of threa
avtdrsansars with R-45 conneciors, As sn afamafe to ts
COMBASHSTOE, §2Parats oument and vota5a s3nsas can by
vefized using edapters. Fuharmore, tha adapters akbo enabis
2 1zta of sensors with Twin-BNG corrsctors. Addtonally, the
relay dudes ona cooeentional resdus-eurrent Tnpd 0271 A
raarmaly vsed 0 applications requiring senstive esrih-ledt
protaction and featurtg core balanca curent banstonmess.
2E0N 19 Cwrerd 27 vl 343 M foremarts, e relay’s basic
corfiguration Inciias 16 Bnary pcts and 14 bnary cutgs.

A5 an options! atdron, ths reay's basc oofgurasonincdads
ana ety slot wiiich can ba equipped with ona of tha folicwing
optional modulss. Tha First option, addtonal binary Fputs ang
outpls madids, a3ds egid binary irputs ard four binary
outputs to tha relzy, THs option ks especially nesded when
conraeting the retsy 1o $2.%ral controlabie obiscts, 528 kaving
oo for 2sditiona! pts end outputs Tor Gthar $gials sdded
h confguration, Fia second pphion, an addionad RTDUA
g radule, inereases T relay with $x RTD s and tao
A Inpets whan poditionat sanser maase erments for exxingls
Jor terrperatures, preseues, besls 200 50 on &8 of Interest
o

coreantons] mechanial ouput relzys, shorening tha owerall
relay operation tmd by 4.6 ms wih very fme-criical
pplcations ke arc protection. Tna high-speed otputs sre
Freaty configurebla n the rélay application and rot Emited taarc
Pretection only.

T reted vaboes of tha Gumert and yolt 2333 npats ard seitabls
parameters of tha relay, In addtion, tha binary npud theeshalds
ere saisciabls wihin tha ranga of 18_ 176 ¥ OO by adusting
e reay’ s paraTeltar sellings.

AY binary Inputs ard outputs cordacts ara fresty corfigurabis
with the Signal matrix of appication conigur2on funchonsbly
of PCVW00.

Soa the input/oUput overdew tatia and tha terminag Fagrarms
For mars detated normation abagt the irputs and outpits,

B tha rasnbir of Tha reday’s oant Inputy gnd outputs goss not
coeer 2 tha infendad purposas, connecting o &1 exdernal nput
or eutput mochula, for eeamois RIOB00, ircressss tha number
of binany Inpuis snd outputs utE2aie i the relay Condguration.
n this cass, tha exsmal Inputs ard cutputs 2re convacted 12
the relay via IEC 61850 GOOSE to teach last rezction times
bxtwesn tha relay pnd REOG0D ormation, Tha nesdad binay
iors betusen tha relay and KIDGO0
In 3 PCKE00 tool 2d then utiized

Tha trird opton ks ot Lo Inchadien Bt

ba—.r,_‘_hp.fks'e'rd #h outputs, Tha high-spead

cutputs have a shortsr sty

Taslo & Inputiontpet overview —
Dty =] tddr Eoth eight Aaadd chanpbly o
cert, e

5 ]H af ¥r
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M. Bventloy
To oolied s2quanes-of-garts Rformation, tha relay Fas a oo
volatia rramocy with & e2pachy of sloring 1024 evanls with
2350cated LA stamgd. The ravrivblatlo memory retang its
data Alanin cass tharelay temporardy loses s aufary Ssuppiy.
Tra evert log faoitates datalad pre- and post-facdl snalyses of
feodar fagkg and (isbobancas, T berzassd capasiy to
prosess ard stors deta and eseris n e relay oforg
prerequizitas (o suppor he growing infarmation demand of
Bturg network poRfigurations,

T sepnce-ol-gvents hromaton can b accessad ether
localy via T veer Wiertase on tha rday’s bont pansd, or
remonaly VA e comanication intarace of the reday, Tha
ormation ean @30 ba avceised usng Ha Web broasser-
basad user Werfacs, oy localy or rernotly,

12 Revorded data

Trea refzy has the capa=ity lo store ths recocds of tra 123 llest
ot everids, Tha records erabia tha usse to analyzs the poasr
systam evenis, Each record includes ourrent, vetags o angls
waluzs, tra stamp arnd 50 ony The fault recarding can b2
tAgered by ths stad Sgnal o tha trip signal of a protsction
Biosk, of by botk, Tha arafalis mersuremst modss nchuda
DFT, RS aod peak-to-peai Fault rectrds stora rélay
maagremart valses 2t thy moment when any protection
bonction starts. in addtan, tha radmum derand ouTent with
e 51T IS saparately raccrdad, The recrds are stored in
ha non-yolstla mamary,

13, Cordition monkortng

Tha condson montoring hoctions of tha relay constandy
ML 3 PAENTTANCe 27 th Gandtion of T3 Grout
brazi<ar, Tha moatanng cmpriees th spring chasging tire,
SF& gas prassure, the traved tma and the nacthy tima of the
dirowt bragkar,

Tha macitorng lunchions provids operaSonal cirout brestar
history Gata, which ¢dn b4 vsed for stihddiding preventive
et bradier radenance.

I adeftion, tha relsy Rohudss @ Antira counier 1or rondoniryg
of how many hours a protactsd gabos has basa o oparaton
tus enabiing schedifrg of ime-bassd pressthe
manianence of tha drdca,

14, Trip-ciroudt supsnision
Tha rip-circut suparvision condinuously manitars tha
aalabry and opsrabty of tha tip crou?, b porddas opan-
ciraut mondorng both when the drout bresver Is nits dossd
and i1 it Gpan postion. It sl dxtects 1oss of crout-breaksr
ool voltaga,

15, Selff-supanision
The relsy's bult-in seb-gupentsion S stem contl s
moriors tha ste2a of the reday hardnara and the oporal
T refay satae. Any fadt o maunction detedtsd i uss
¥ering the operalon

A pormanant relay Bt bocks tha protaction factions 1
Praved oomect oparation,

18, Fusa fafure supaiyision

The fse Lidura supenision datects falumes betwzen tha
Y339 measuraTent of oat end tha relzy, Tha lzhares ara
detested ethar by tha rigatve Ssquenis-based aigarihm or
bry tha data vallege and deita current elgarithm, Upon the
delestion of a Talura, tha luze fatre supanision functon
2cbrates & ehrm and blocs viltage-deperdzed protection
Frctions Fom urintandsd operasion,

37, Curerd clrouit spenvision

CuTent Gt supanisionls ussd for Gelscting tafs In tha
curerd brznsfoamer seoonday crouits, On dtacting of a faut
tha curmant Groudt supanvison function activates 20 alam LED
w3 bt oprtain profection furctions to s vord unintendsd
opeation, The ourent croudl supenysion incton calalsles
tha sn ol the phass Gty from the protecton coss a7
compares the sum with tha messured singls referecca arrent
Frovm & tore balance curTent ransfanmar of rom separate cares
in tha phase Cument rensfommens.

18, Aoosss contro

To protect tha relay from unashodzed access @d B manten
rdormaion intagrity, the relay 1s provided with a four-de.el, rol-
based authenticetion system with adTdistatorprogrammanta
Trbuldesal passwards o bra Vizaar, ooerator, engingsr and
administrator kol Tha aoosss contradl applss i tha front-
perad user irderfacs, the Web broasar-basad user nierface
ard PCASSI0,

15 bnpets end cusputs

REFBZ0 can b szaciad (o maasurs currents and yottages
eiheer wih comventionsl aotent transducers and volags
trandmhucars or with currert sensars and voitags sarsars, The
refay witriant with comentioral trassducins B equipped with
threa phass current InpLls, ora residusi-current et Peea
Phdse voltsza inputs, ord residuat-voitage input 20d ona
prase-tophasa volags for syreroctedk irget. i addion 16
CUiTent and Voitagy measromerty, tha relay’s base
cordiguration inthudes 24 binary nputs and 14 binary orputs,
Tha phasa corent inputs and the resdoal-oorerd Inputs are
ratad /5 A, that &, tha nputs slow tha connection of schar | A
o 5 A sscordzy oument ranstorrars. Tha optonal sansithe
resiusd curmsnt Input 021 A ls normadly Lsad In appicasions
reguTng sansthe earth-fau profection and festuring cora
belanca oument trarsTormens. The thres phass votaga inputs
g e resdoabvoltags inpot covers tha rated voitages 60,
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T relsy supports & ranga of comTacation protecdls
Poluding G 81550 Edtion 1 and ftion 2, EC 615650-9-2 LE,
IEG BO3T0-5-103, Modbus® ard DNPA, Profbus DRV
oorrmurication pootecol B supported with using tha protocol
ooreerter SPA-ZC 302, Operational infomration and cordnals
aro avadatfa through thesa protosols, However, sore
COTHTLRECEADN nctionadly, for exzengle, ocizanta
commurication betwesn the teta sz, ks only anabind by the £5G
E1850 communication prolocol.

The [5G 61850 protocol ks a cors part of tha rfzy as the
Protettion and eorirol appication ks fdly based on standard
tredaing. Tha rday $ppots Edton 2 and Etion 1 versions
of tra stardard, Wh Ecition 2 suppodt, the redsy has tha latest
furctionalty modzEng for substaton eppications and tha best
nteroperab¥ty fr rodrn SstETons Rincorporaizs 2o tha
A support of standsrd deics moss frctionsfty 5/ppating
dfzrecd test appicataons, Cortrtd apptoations can LHEza tha
riza 530 and advanced station aordrol ausharity feature,

Tha I5C $1650 eammuricaton implemantation supports
montanng & cordrol fnctions. Adirichaly, paramster
s2itings, disturbance reoordings end tault records can bs
ctessid wsng the 50 61850 protocol. Dshurbancs
Teatrdings are avalabie to 2oy Edemst-bassd appheaton in
e standend COMTRADE Ra fonral. Tha relsy fupponts
SHTAdAmeous Svend reparting to Fey ffarend t2nts on ha
stston bus, The relay can erchanga data wih ehar dzioes
using the I5G 61630 protoscl

The refay can sand binary and enalog signais ta other dovices
wsing tha EG B1650-5-1 GOOSE [Genarie Otjset Ofarted
Substatan Event) profla. Brary GOOSE mazsaging Lan, for
axsrpls, ba employod for protection and irtedocking-bassd
procection schamas, T tday mests U GOOSE perlomanse
revpdeaments for tippng aprications in dstrbition
subrstations, 25 deined by ths IEC 81850 standard (<i0ms
data ezchangs betwesn the davest Tha rday alo supports
the sending and recehing of anato vetuzs vsing GOOSE
mersaging Analog GOOSE messaging enstizs easy rewlarof
anzlog massrared velues et ths §tation bus, thus
faciiating for exampls the sedng of measurerent values
Ditwien thi relzys whan cortroling parals runring
trangtorrrars.

s e v

i e
| OP

Tha reday pise pappants 156 61850 process bus by s3nding
sempted values of anatog auETents and votagss and by
receding Bampiad vabies of veltages, With thiz furdtionzlty tha
@alvario Inamanal wiing can ba raplacsd with Etharmst
eormrunicaton. The mezsured valuss ere ransfamed &5
sampladvaluds ysing EEC §1850-9-2 LE proteact, The rtended
appibcation for sarrplad vahuas shares the voltagss to oifer 520
sarizs relays, ha/ng witags based fuctions and 8-2 suppocl.
520 retiys wih process bus based appfcations use IEEE 1583
far thgh ancuracy Gma synchronization.

For racharfark Evrestat oornrrcication, the rely olers ether
tao optical of tao gatvaric Exhamat retadrk Téatssas, A third
past w2h galvatic Therrat nataark Fierfacs Is 250 gaaladia,
Tha third Brthaemat intzefass e ichas Gonnaciivity for a7y ohar
Ethzrnal danvics 1o 27 56 61850 station bus inside a saiichgasr
by, for ecaTpls correction of a Rermote 1O, Echernst ratanek
redundandy can ba sxized using tha Hgh-zvalabity
seamiess redurciancy SR} profocal of ths peralal
resduredancy protocol (PR} or & with seif-bealng dng using
RSTP In manzyed swiches. Eteret rdurdaney can be
pptad by Brarrat-batad IEC 61850, Modous 22 ONP3
PreEocoly,

Tha IEC 81850 standard sp3cites network redundancy which
mgroves tha systam avaleb®ey for the substation
cormmunication. Tha retwenc radurdancy 8 bassd ontwo
complamentary profocots dafned intha IEC §2458-3 standsrd-
PAP and KSR protoools, Both protocois ra ehate ewsroomaa
falro of a b or $a%ch win & 2200 SaReh-over Ena, n both
protocil s, e2ch netanr nods has two iderfical Bhamst pords
dackeated for ona retaor confastion. Tha protocdls rely on
tha dupbeation of £ sTettad Inforration and prodds a zae
seich-over trma d tha eis sgg:a"esfal s BiTng el the

retworks nperzead n paraldl Thenataorc!
separated 1o edre fafure Indepandance and can
cFarent topotog2s. Tha retworks operate in paral 5
pronddfing Fare-tema recoyery and cortinuous chacking of
redhundancy to geoid falures,
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L Elhemelsv\ﬂr.h Elti Ethemet switch
BEEEEHEHE IEC 61850 PRP EﬂEIﬂEEIEIDEIE!

M\

REF515 REF&20 RET&2) REM&2D REFB15

Fagere 15, Paratiel redundancy profocol IPRP) keluSion

KSH appfas the PR principl2 of paralad cperation o 2 single
ring. For each massags sard, the noda §20ds taa frames, ona
teough sach port. Both frames ereutats inoppasts drectiors
avar tha rng. Every noda loreards tha I 2 recabves fram
ot port 10 aathar to rexsh tha nad node. When the

originating sendsr roda fecthers tha fraTa | sant, £a serder

noda decards the frarma to 20k loops. Tha HSA g wih 620
gariss reliys supparts B conrtion of up I 30 rétays. fmaa
han 30 retays aro ooanectad, it ks rasummendsd to spit the
ratworc i Several 1ings to guarantsa e performancs for
et appfLations.
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Figsrw §1.  Spii-basiag Etacrat ring soksTon

4 CommUmication cornsctors, exeept for Ba ot port
connecter, 2rs placed on ntegraled optonad corvniricason
modJss, The relay can ba tinectd 10 Bhamst-based
commurication Systems via tra Rd-45 convactor (100852
or tha fivar-optic LG corrmector [1008245-FA). I 2 sonnection to
e si5al bus 5 raired. the 9-ph RS-4385 serea-terminal can
b2 usad. An opronal serial intertzce b avalably for RS-232
communicaTot.

Modbiurs Imparmentstion supports HTL, ASCH end TCP modss,
Besides standard Modbus hunctenatty, tha refzy suppors
retriov] of tima-starped evends, changing tha e $2tirg
greap and upicading of tha Letest Lol recwds, i a Modbus
TCOP conracton 1§ vsed, tya dlents can bacornscted o tha
et ay Smutareously, Furthar, Madbus serid and Modbus TGP
can ba used in paralizl, and # 1aquired boh IEG 61850 and
Modbur protoceds 620 ba nm smutansous?y.

Tha £C 60670-3-103 implamantaion Supports twa paralid
5245 birg conrections o taa dferer? masters, Basdzy base
standard fretonatty, the raay supponts Changng o tha aithve
setting group and Uposdrg of dstubancs recordings n I£G
BO8TO-5-1063 forrrat. Furthar, [£C 60570-5-100 canbaused &l
the sams time with tha EC $1850 protocol.

DHP3 spports both serial and ‘I'CP

to 23 masters. Changing of tha md:aa&ngi.lz

rocor3s g oupportsd, DNP serlal svd DNP TCP can baused in
paratsl ¥ required, both EC 81680 and DA protecols can ba
run sere Farsously,

620 serlzg SpEods Proftus DRV wih suppont of SPA-ZC
202 Proftnss edapter, FProfus s required tha ratary must b
ordzred wih Modbus serial optons. Modbes implrentation
Trcdudzs SPA-potoonl emdaon hmctionsEty, This
furatonalty enatise connscton to SPA-ZC 302

When tha rfgy 1525 e RS-485 b for ths serial
commuriczsen, both tve- and e wire connsctions &8
supperted. Tenrination 2°d pul-p'down resstors c2a b
eonfgured with jutpens on the communicetion card 50 edemal
r2sists 208 not neadsd,

Theredzy sppors tha folzaing trne synahronization methods
witha bme-stamping resslson of 1ms.

Bhemst-hased
* SNTP (Simiple Metnork Trme Protosod)

Wih spacial e Bynchronizason wiig
* FG-8 {reer-Rangs h-s:nmetyﬂunc;wp T Cods
Format B

000618 ‘;_

Feader Frolection and Contrel 1MRSTETZHE
REFS20

Product verskon: 20 FPI

s
&
nooooooood

Rrdcary
o

Figre 46 Hoh arelatThy svaciess redadansy (HER ¢obetion

The chins batwsan the KSR and PRP redurda cy protonols  switsh-ousn Tha relays in tha ring topology 238 88 uomanagsd
dspards on the required Ancticaaily, cost 20d complsxity. switches lornardrg wrelatad data raTe, Tha Edernstl ing

. 3 . solson suppons tha commection of up to thity 620 $3iss
Tha sat-hasling Etharmal rhg siuton enatiss a cost-effcient  roise frmora tran 50 1ty &3 cornacted, RLig recarmvnandsd
comimanication rivy cortrotad by 8 maragsid saiich wih 1 spit trapetwtek kit soveral rngs, Ths sa¥-hestng Exremat
standard Rapd Spanring Trea | Pratocol RSTP) sapporl. T g sefution 2woids sings pont of Talre oonsems &
managsd saltch contrcts tha conststency of #1009, 10883 jroroues tra refebiity Of 159 ComMuMicEnN
thadata and comects B 4243 Spw in cass of a communicaton
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Tha reday supponts tha folowing tigh atcuracy time & Layer 2inapping
synchrorizaton mathod with a tima starpingresoltion of 4 ps ¢ Pear 1o pear daday c2ladaton
reqJred sspacaly it process bus appbcations. = Mubicast operation
« PP BEEE 1563 v2 with Pawsr Profia
Recpired sscurecy of grandmagtar Ciock I +/+1 ps, Tharelay
. canwork aF a master dock par BMG algorthm if the extarnal
Tra EEE 1563 wapper s Inchded Inall variants haing 2 grandmaster chack is nol avalabia for short trm,
rachndt Edrernst commurication modula,
Tha EEE 1583 suppot is cludad in al varisnds hadng 8
EEE 1553 v2 faahuares tedurctant Birarret commurication modua,
» Drcinary (losic with Bast Master Chock sigarichm
» Crrrstep Transparest Closk for Ethemat ding lopoingy
* {553 ¥2 Power Profl

In edstion, tha relxy puppors e synahionizaton via
Moddtys, BRPI and I20 £0370-5-100 £4nisl communicaron

» Racahw (slael 1-step/2-step presecals.
* Transmit [raster) 1-slep
Tezta &, Supparied Faton conmoricason infertazes ad poloeds
rtertatel Pratooci | Extaciet Sectat
l 1WEAIET A4S 100AASE-FX LA R3-T3ARI-428 Foeopt 8T
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IEC 705500 H . ; v . T
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The relay supparts process ifammation a0d stztus mondiaring
from tha retay's local BV va ity dfsplay and ndicationalam
LED%. Tha koo LHA elsa enabiag condrod operptiong for the
equipment connectad snd cortrofed by tha iy, ederia
dspiay or v manual push budons avalabie on the loca] HAVL

LCO dhapfsy ofers Front-pand user interzos functionality wih
marey rvigation and marw Views. In addfion, the deplay
Inchuris3 a vsarconfigursbia twi-pags Snghs-kre diagram
(SLD) with & posttion Indiczton for tha associa’ed primary
eqipmant & prirary massureTenls from tha procsss. Tha
B £an Da modiied ettordng 10 USH requTEEnts by usng
Graphical Disphay Bd2or Tn PCMS00,

Tra kel HAE @50 inchudes 11 programmabis LEDR Trass
LEDs ean ba configrred 1o show alenms and indicatons 25
resdad by POASOD graphical cortigureion tool. Tha LEDS
induds twe ssparatay conirolabia colors, red and gresn,
me¥ing one LED sbie to Indeals better tha cifierant statas of
e moritared objech.

Tre relzy also oludes 16 confgurable manusl push butons,
which can dealy Lo cordigredd by the PCARSOD graphica]
configraton food, Thass bitdons can ba carigred to control
therday's Ptemal fazhres for srapls changing ssang gronp,
tiggsr disturbance reserdags ard changing opsration modss
o hnctons of 1o contrdl relay’s extama equiprment, for
eraTels opening of dosthiy the equipment, via refay's hrary
outputs, Thiss buttons a'so inchaoa a smal ndication LEG for
ach button. This LED ks fredly configuratda, madrg R possila
1o use push button LEDs B indeals botton ecl™vizs o &s
adctenal ingicadonsern LEDs in addsonto tha 11
programmabs LEDs,

Tha local HMI ciudss a push button (L) for the localTemats
operation of tha relay. When tha retsy 5 In tha loced mods, T
relay can ba pparated ondy by using tha keal font-pacel wsar
interfzoa. When the relay is I the remola mods, tra relsy can
arecuta commands sert remataly, Tra ey suppons tha
renote sSaction of pediemoty mods va o birary put. TS
fzatre tacfrales, for azarpla, tha use of an sdsmal sechat
the Substation to ensure that all the rdiys e n tha ke mods
chring maintenance work end that tha cimul breakers cannat
ba operated ramcisly kom the nebwork cortro certar,

Trree 18 Exevpla of Do LHWE

23 Moursing methods

By maans of apreopdste Mboriing atessorss tha starced
relsy case can ba fush mounted, serl-%ush mounted orwal
mouried.

Furshar, tha retsys can ba mounzed in any standard 16
Ingtrsrent cabinet by means of 13" moundng parsds asadatis
with cut-ons for 603 relay Aharnatiddy, tha relay cen ba
mried in 1§ hstrumant cabinsts by mens of 4U Cornbrlax
egsiprent rames,

For ths routne tasting purposss, the reley eases can by
eqsippsd woh test Faloigs, typs RGP 24, wiich canba
morisd 563 by 533 with tha relay casss.

Mounsing mathods

» Flsh mownsng

+ Semifush manfing

» Rack merting

*+ ¥ial mountng

+ Mowrsing 13 2 19" equipment fama
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@ rrechzrics] codng Fyslem prevent’ng curment el surng
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1. Descripon enadizs the control of 2 conrbinad zeg-position Saitch

RIOA0D s desighad 10 expand thy dighal and analog VO of
ABS's Ralion™ protaction end control refys and 1 prodde 4O
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sysiems, for exampla, 6 the RTU of other bgher-beed
autamadion systemt.
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connadtivily packagss supports sy3tam Integralion and
enginsaring ardd s mamizing davioa eoriguration el 5h.
tire,

OG0 pariTetens an ba confgures with Parameler Selting
1 PCARG0D. Intamal and $43500 communication based kegies
a8 eng graphical i2n G onavd n
Signal Marei, 20 61550 paar-to-prer comemuriczton can ba
corfigred I PCAYSD) as wall

Takds 42, Tools
fracidpon

PCMERD

Wb beowast

500 Conastity Packazs
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3a yyacTie B OTKpWTA Npolesypa 3a Bv3narane Ha obleCTeeHa NopLyka C npeameT:

JfloamMsiHa Ha MacrnoHanbnHeHa kabenHa enekTponposoaHa nuHus 110 kV ,,3eHut” oT
fivHeeH HoxoB paseauHuTten 110 kV Ha MNC ,Xaaxu Oumurep” 0o NUHeeH HOXOB
paseguuuten 110 kV B I1C ,MogysHe”, ped. Ne PPC 17 — 169

TexHU4YeCcKo npegnoxeHue

P

TexHuuyecka AOKYyMeHTaLus

Mpunoxenve Ne 5 xbm [MpeanoxeHWe 3a U3NbnHeHue Ha nopbykara no T1.15.9.
oT TexHU4YeckoTo NpefsioxeHue — 3aBepeHn Konus Ha AokymeHTn 3a Liudpos
noKarieH KoHTponep 3a BbBoAHO none 110 kV:
o [punoxeHne Ne 5.2. kbm T.15.5.2. OT TexHu4YeckoTo npeanoxeHve -
Jdpyry no npeueHka Ha yyacTHWKa (Aeknapauun 3a CboTBETCTBYE,
APOTOKONUN OT TUMOBU N3NUTAHUR U Ap.)




1MRS757890 EU Declaration of Conformity

Issued 26,04.2013

Version B/20.04.2016

Technical ref.  Mika Kortesnieml

Checked by Asko Koiranen Q&@\

Application of This document is intended for use as an approval for CE-marking of below men-
this document  tioned products:

| 620 series

Declaration We ABB Oy, Medium Voitage Products, Distribution Automation
P.O. Box 699 FI-65101 Vaasa, FINLAND,
declare under our sole responsibility that the family:

|Feeder Protection and Controf | REF620

Motor Protection and Control REMB20
Transformer Protection and RET620
Control

to which this declaration relates is in conformity with the following directives:

Directives .+ . | EMC Directive 2014/30/EU
e o o L ow Voltage Directive 2014/35/EU
-1 RoHS Directive 2011/65/EU

o l2013

Application of The family is intended for use in the industrial environment and to protect high
the objects voltage or high power apparatus, and thus normally used in a harsh electromagnetic
environment near high voltage apparatus.

References - -'{ EN 60255-26: 2013
‘| EN 81000-6-2: 2005
= | EN 61000-6-4: 2007
| EN 60255-1: 2010
- | EN 60255-27: 2013

aasa 20.04.2018

Ha ocHoBaHwue 4n. 2 ot 33J1[
Signed by:
: ; ge Products

£L ED EP
FREPEP

ABB Oy, Msdium Voltage Products
Distribution Automation

PO Box 699, FI-65101 Vaasa, FINLAND
Tel; +358 10 22 11, Fax; +358 10 224 1094
www.abb.com/substationautomation

-

000648
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EU Declaration of Conformity

Issued 26.11.2013

Version B8/20.04.2016

Technical ref.  Jatin Parmar

Checked by Janne Starck \
™

Application of
this document

Declaration

Application of
the objects

References

AL EP EP
FREPEP

ABB Oy Medium Voltage Produts
Distribution Automation

P.O Box 689, FI-65101 Vaasa, FINLAND
Tel; +358 10 22 11, Fax: +358 10 224 1094
www.abb.com/substationautomation

/

Z
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/ P 0006 49 opir g

This document is intended for use as an approval for CE-marking of below men-
tioned products:

RIO600

Familyof

We ABB Oy, Medium Voltage Products, Distribution Automation
P.O. Box 629 FI-65101 Vaasa, FINLAND,
declare under our sole responsibility that the family:

|Remote 1O RIOB00

to which this declaration relates is in conformity with the following directives:

"+ | EMC Directive 2014/30/U
| Low Voltage Directive 2014/35/EU

Directives.

The family is intended for use in the industrial environment and to protect high volt-
age or high power apparatus, and thus normally used in a harsh electromagnetic
environment near high voltage apparatus.

‘| EN 60255-26: 2013
-1l EN 61000-6-2: 2005
| EN 61000-6-4: 2007
-| EN 60255-1: 2010
‘| EN 80255-27: 2013

Vaa; . 20.04.2016

Ha ocHoBaHwue un. 2 ot 33J14

Signed by:

AT FERaEERanTa, svi- eaarvoltage Products

— - PENENEEEE
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3a yMacTue B OTKPWUTA NPOUERYPa 3a Bb3narade ka oblljecTBEeHa NOpbYKa C NpeAMeT.
,MoaMsAHa Ha MacnoHanbnHeHa KabeslHa eNeKTpPonposoAHa NUHUA 110 KV , 3eHuT” OW
nvHeeH HoxoB paseguuuten 110 kV wa MNC ,Xamxw OumuTbp” A0 NHEeH HOXOB
pazeguHuten 110 kV B NC ,Moaysxe”, pedp. Ne PPC 17 — 169

TexXHU4YecKo npeprioxeHue

P

TexHU4ecKa QOKyMeHTauus

Mpunoxesrve Ne 6 kbM [MpegnoXeHue 3a U3NbIHEHKe Ha nopbykara no 1.15.6.
oT TEeXHUUECKOTO NpeAnoXeHue — 3aBepeHi Konua Ha [oKymeHTu 3a Liudpos
niokarieH KoHTponep 3a TpaHcdopmMaTopHo npuckeaunHerne 110 kV:
o [Mpunoxerue Ne 6.1. kbm T.15.6.1. oT TexHU4YecKoTo npeanoxeHvwe —
MocrneaHo n3aanne Ha Katanora Ha npovussoguTensd

060658
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Feader Protaction and Controf TMRASTETEHE

REFB20

Product version: 20 FPL lssued: 2015-12-11
Ravision: E

1. Description
REFS20 I3 a dafeated teader managsmant relay perfecty
ehgrad for tha protaction, conirol, maasurerant and
supendsion of WY and Tnchstrlal power distribution systams,
icludng radial, loopad and mashsd nstwers, with or wikaut
distrituted poasr geoeration, REFS20 can dso bausad 1o
protect f2sdars includimg motors o capacitor banks,
AdeFronaly REFS2Q oers funstionstty for Infsrconnaction
protection ussd with d'stributed ganeration Ba wind o solar
Power connection 1 WIETY gid. Furthertmare REFSZ0 rclidas
funcsionalty for high-impedancs based busbar protaction,
REF620 15 a marmbar of ABS's Refon? protaction and contral
product farmly ard &8 20 52, The 620 serfesrdnz ara
charsctedzed by ther knctional scanbily and wihdraasble-
w2 design. Tra 620 siiay hag baen dasignad to urkeash tha
1A potersd of tha B5C 61250 stzndard o communication 2d
IrferoparabTiy of subsiation autormaion dinfees,

Tra 620 sartss refays suppart a randa of commurication
prefocddy including IEG 81650 with £d%on 2 support, process
bus szcording to £G §1850-9-2 LE, G 60370-5-10,
Modbus and DNP3, Profius DRV commurication protecal i
fupported by usng tha probooo] cocnestar SPA-ZC 302

2. Detaut conSqurations
Tres 620 sarlzs relaye ara configured with ot
corfgrations, which can b3 used as eiirpizs of the 520

sar'es enginesring with cierent function biocks, Tha defaul
corfigurationg ara not 33Tsd 1o ba ussd ag rasl endhuser
appcations. Tha end-userd ahwiys naed o aresta that auwn
appBcaton carfigur 3700 with tha govdiguration tool. Howeer,
ha da'2udt contigaration e ba used 3s a stariing pornit oy
mocdying it accordng ta tha requireTaris.

REFG201s amdzbls In tan sliemafs defaudt configurations:
corfouraseon A with traditona eurtent and vataga
raasramert rangdaers and oot reion B wih curent and
voiraga sansere. Dafauit confgraton A with reasramsen
bramshacars hag mora wolliga measuaramants and LOs than
defauly contguration B. TS ghas mons posstiss n
apehcationg spporied by default confguration A, Tha de'ra
confgurason ean b2 atzred by maang of tha graphical signel
A of B graphical appication tnctionstty of tha
Protaction ard Cordred 15D Mansger PCME0, Furthamang,
tha applicaticn configuration functionfty of POMGO0 Supports
the £raa%ion of multi-bnse logic furctions Using varows logicd
eloments, nchuding trers and Ep-fops. By combining
protection functions wii kg furtion blocks, the relay
corifgurason can be adapiad touser-speciic appfcation
recuuiremacts.

Feeder Protaction and Control 1MASTS7EHM E
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Product versloe 2.0 FR1
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Procisct version: 20 FP1

Vv Hdm| ST

REFE20 | rumen pro oy w04 bowmn, fetas
e

Lot

[: T rumary
I(—~ [revrles)
)

T R,
e )
o]

[

EITTERCRY
amiaEELn

Eirpehatay
Zerg

.J.nm o

P
— e
o
e
Firrs 22 FuncfineaSty svervie s of dalsdl confipuration with Kanace irprla
AES 5
Fesdar Protection end Control 1MRSIGTEA B
REF620
Product vershon: 20 FP1

Taiia 1, $opponied farctions, cordwed

Symchrnesa and anergizing

Gumerd crad s garisn
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Feader Protection and Contiol 1MASTETE E
REF&20
Product version: 2.0 FP1
Tt 1, Suppiriad hnctions, sordroed
Function A B
156 51850 . -
FrEVGGIO 1 1

0 = cpional
N D ke N T RSP A VRS
0 soabth ey enECHIEGIE

3 Protection fungtiens.

Tha basie configurstions avafabla in REFE20 consst of awide
range of protacion RNcHans makrg 3 prkaction refay
szt lor ¥arlons basic feadet appfcatons, Tha ralsy offers
rseticra and ron-directiong trerursnt and thermal
ovietoad prodsction as wel 23 drectonal ard pon=ckrsctiorad

TR o VoA W, T Wistncad of 3 prolsction Lacion repr 3ot B b
arndard qondgraruton.

o Hiarcal fritactien forcfion Hodks it B

REFG20H3 als0 capable of profecting ofhar appleafony than
basic Peoring of origoing feedere, Tha rekif inchides kigh-
trpedanca based busber proteeton and measremant crcut
supzrdsion funciions which enshia tha fesder efay 1 ba ussd
atsa ler bushar protestion. Tha relay ncludas an opfional
fnction packags offerng draciondl 3cthe and rasctie poasr
[ o that enabls 1w pretactad faadse 10 inck,ca also

et iait protection. AdTa D352, harraari o
wartmairc-bissad earth-Fa it protection can ba used 'nadfion
o directional earth-fauk prorzetion, Furtharmons, tha relay
faatires senstive arth-Faul protsction, phads dSeonimsTy
pretaction, transertAintermisnt earh-trdt protection,
ovenctags and urdinaitzgd protaction, rasdual ceenoitage
protecton, postve §5mUsncs Undanitags protacticn and
rragathit- S3gNGE Overvetags protaction, b aadton, tha
relay otters frequency prolaction induding cuenegsndy.
undsrraquency and Fequancy rataslokings protacton, Tra
relay 2l inCOpr: Ureepoia muki-shot autoreciosing
furetions or overhsad Ina feedie,

Tra stardard contant addtonaly ludes malfraquency
admtarcs-based eath-ladt protection providing selecthe
directionsl sarf-laul protaction for gt impadancs sathed
retaords, Tha opsraton is basad on mutfesiuency ratral

" admitancs messuramert LiITng Lodamental brequeney and
harmonic cumpisents in Uo and ko

PBE'S condricus imrestmarnts i ressarch &nd 4 dusa
cocparason wih Customsacs heva 1endizd in thabest sath
faudt fretacson panticte on tha markst Thess firctions ace
ial with cETerent physica nautral groundings. b REFE29, &
spacial fitering algorithm mablss dependibie and sooure [EF 3
diraction ¥so during IndermitetAesirking earth fauts i
providss a good caTiination of refablry and sarstivty of
protectionwih a singla funetion for loa ohmic and Miggher phymic
earth facits aned ber vans'srt and derrrdtant of restrking earth
faus.

reators, Addronaly, the optonal packags for capacitor bark
prctection Icludzs furctions S capasiior bark overioed,
urbalanca and résonance protection enabiing tha protection of
singla star faye) cotnectsd capacitor baoiy or doubia star
[ayed connsctad capacior barks wih ksolated of compensztad
natral. Furthsaredd, tha relay oferg 2n optioral profection
pacaga for intercornacton protection prowiding function for
Iow-voltagsrida-through, Crectional reasive pewer
urdarpoitags protaction (U and tha weitsga vector &5t
protection. Tris optional appfcation paciags together wihha
relay's bagic frctionalty can ba usad with distributed power
geracason Fce wird poase of stlaf poner gergralon to
dstermiva when o stzy cornacted and whin to disconnsct
Sstriuted ganaraton rom tha LERYY grid fofoatng diferent
ity Grid Codes.

Erharcad wih optond hardwirs and softazrs, 6 reley ako
teatures threa light dt 2ction point-Lo-point fens ssrisons fof 2
12 protaction of the cireut breskar, bustar and it
compartrent of metal-andosed indoo? ralohgaar,

Tha are-fauft probecton sensorinferfacs i avalabla on tha
optional commurication modula, Fad rpping ncresses stad
sasty ard secueity and firits paterlal amags it an e falt
situgsion, A binary gt and output miduie can bo seiectzed as
20 option - hadng thees High speed binary cutputs (HSO) it
Rurthar decresses tha told operata Ema wih ypicaly 4.5 g
compared to tha nosral ponss cutputs.
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Product version; 2.0 FP1

4 Apcicatem Tha relsy oers @rtans’a possbities to tador tha

REFB20 privddas foddar overcunent and eaiTh-fact prefaction
for Utity and Indostry G 5UBetion netaana, Tha refay &5 both
Esctatad neutrad petarks and retaorks Wi resistznce- of
impadance-eanhad nautrels. Furthanrare, basad o1 its
advanoed Tiarstaton comemunication 15cTss, tha refzy can
2l ba appted for protecting Ang type and freshad BStrDuton
ritaorks 25 wall ag racial retaor,

REFE20 can b used wih sthar shgls- of docble-busber
COMGUraToNd With Ord o bao bresisrs, and with naTerous
Falching davics eonguretons. )t supports 3 substarel
rurrer of both mareely and mator-operatsd deconsectony
and eartiing saachss, atd 1 s capanls of unning Larga
oorfarations. Tha ruvbar of gontroletss dedoss depands on
s rurmbarel ieuts and outputs ket frea from other sppleason
resds, Tre rumker of aratalls ¥Os can banoreassd wih ths
FHO00 Ramots VO devica,

conifguraTons 1o sppttation requreTens, Tha 100l 54%
Bsten reags | Protzction and Controd [ED Menagsr PCL
which corkalra al tha necessary toals for configuring the
davios, reiadeg hactionally, paramaterization, the
eomrrunizaton,

REFS20 1 a0 sl protaction end contrdd refay for
wdvarced fezder scharmes, To furthar mprows tha are
pratection ard to minTHI e efacis of an are f2a1, WO
seres relays orcerad with tha are protsction ption 2an ba
equipped with e $0 card fzaturing high-spsad outputs
gpsrating in ot mEsecond,

Tra fiotoning fgras damorstrala dlent 2pplcation
erampis3 LSing refay's basic conguration. The configuratons
ara moted by engossring lncionaity aocording t d¥laent
apeliaan resds.

oy
o
~

= = gy ey

Fa=ed Stafs batar A5 2 1ection nafichjiar wih cocvaatond Fatnmeet bansfor=ans.
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Tha fodowing fiares demonsiata tha sppleation functon
packages rchudsd Inths relay. Thesa packagas od% now
posshites b several adcftonal appheations. Th relay's
Basic functionafly ndudss High-impedanca bassd busbat
dfferental protection tonctions. Thus, the telyy can ba
ergpnsered for busher dfsrential protaction srd by LtEZng
several relays, multizond Otizrentisl protection schamss can
alsn ba craated. The relay includss an optiona] protection

pacitags for capasiter bank protecton and a7 optional
predection packag? for interconvieiion protection for
digrbutad parens ganaration, for erample, wind power,
Furihenmata, tha relay Dohudss an opten for powsr protacton,
This paciags efances th feoosr relay capabites ta protect
teadirs Nkuding motors and inchudss alsa bage fadtionzdty
to peatect solar powse gereration comeotion to utEsy ord.
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B, Supported ABB schutions
ABB's 520 saries protection 27d oonvol redays togsther with
tha Substation Manzgemant Und GOMS00 00nstinta 3 genuing
G 61550 sabution for refabla pasast 3t mion n utity and
Indusiriad powse systems, T fcFtats and strazmine tha
SySEm engrarng, ABB'S relays ara suppisd wih
ponnacti Ty packages, Tha cornactivty packagss inchuds a
piation of $oftazre and rday-speciic L
Ieiudrg snghefna ciagram tevplates and a fulrolay dats
rodd, Tha data mode also chudes everd and parameter sts,
With tha conrecthity packages, tha rslays can DI rasdly
confipured using PCME00 end Tntegratsd wih tha Substaon
Managamsnt Unit GO or tha tatwork cordrol and
managament system hCruSCADA Proy

Ths 620 sertes relzys o'¥=f netiva suppor for EG 61650 Edfon.
2 also Including Binasy and araloq hadzortsl GOOSE
messaging. 23 on, process bus wih tha sancng of
sarpied vatizs of 2nalog cuTents anf veisges and e
reesting of s3nplsd valuss of veitzges s supporiad,
Campared 10 trafrona hard-wred, Tnter-dadce sgnefng.
PESr-40-pRas COMIINCASon (VEr & Satchad Bthemad LAN
ofarg an advanced and versada plattorm for power Systam
protastion, Amorg the distrcis featnes of the protaction
system approach, eratiad by B R Implament stion of the IEG
81850 substaltion Futongtion standad, ara fast
commurication capabity, coitinioug spandsion of tha
integrity of tha protection and Commuriesion systen, and 1
rherent f2=REty teganding recondiguration and Lpgradés. TR
proteation relay series 8 abia to optimaly Ltz It oper shilty
providad by tha IEC 61550 Edffon 2 kedures,

At substation bevel, COMBOI uss the data cortent of tHa bay-
lerved dhaeicad to enhancs sutistation bl Erctionalty, COME00
featres a Web browser-based HW, which prinidzs 3
ustorizakia graptred display for wsualsing sing'e-fna mamic
diagrarg fo $41shgaar bar sotdons. Tha Wab HV of
COMG00 alsn privdd=s an ovandtaw of tha whaks subststion,
Indludng retiy-speciio Soghe-Fre dagrama, which makes
Irfamaation eanly accesstia. Substation dadoas and
processes can also ba remataly scoirssad Hrough tha Web
HML, which Irnproves persaned 2528y,

| adation, COAMSOD can ba wsad 25 2 kocal data warehouss for
tha substation’s lecivied dxouTantation ard for tha netatr
dati coitacted by tha dofces, Tha colacted netwark dila
feedtstes exanshia reporthg and analyzng of retacrk tault
shetons, by Lsing tha data hisiodan and even? handling
28025 OFCONGON, The hisiocy data cxn bavaad fof &nur3s
rantoring of process ard equipment pecfomtancs, g
caloutations basad an boch real-tima and Mistary viuea. A
better undarstand'ng of tha process dynaricd is achisved by
eomiining tre-bassd process maasurarants wih praducton
arg manlenance everls, :

COMS00 can 2o ncson 38 2 g2 zaay and provida seamiass
conEctiily batwesn b sebstaton dadces and network-beel
cortrol and managemant sysiers, such as MeroSCADA Pro
2 System B00WA.

Tabia 2. Supporied ASS sob tiors
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8, Control

REFBZ0 rtegratss funcbonally for tha control of et
breakers, dicornactors and eartting switches via tha frort
paned F or by means of remate con'rels, The telty cledss
thres crouE breiear cont-od biocks, In addtion b tha cieudt
breaicsr conrel, tha relay faahees four discocoatior cortrol
blacks Irtendad for the molcr-oparatsd corbral of
ESeOnECtors oF Gt breaker tnasi, Furthermore, tha ralay
offers threa cortrel Blocks rdended fof tha motor-operated
contrel of esrthing saite, On top of that, tha reley belrdes
addtional four Gscoanacion pesn indiation tocks and
e earthing Satich positon indicasion Hocks usatiz wih
rerualy-orty controld gsconnactors and earthing swtichss.

Teo physical Unacy ngets and tao physical brary outputs ars
reeadzd in tha retay for aach ¢octrolable primary devics taken
o U2, Deparking on tha chesen hardaar configuration of
trareizy, e ruamber of bnany rputs & binacy oulputs vares,
tn €359 the amount of vadzbia bnaxy puts of outputs of the
rosen hardware confgur ation i rok suftdent, connsclieg a3
extzmal irput or output module, for exampls RIOEDD, kaths

relzy can aatend bingey bputs and outputs vilizante i tha relay

000655

configration. Tha binary ingats and ouiputs of tha ederal VO
rodude can b Used for tha Tsss Eme-critieal by signde of
tha applcation, Tha Ntegration enabizy rekcasing of some
initialy resened bingry Bpuis and ouputs of tharelay.

Tha ptabRy of thab
salacted for tha conroBRg

qaacy outpats of the relzy which hae bean
primary dadces shodd b2

Corfigaration tools In PCWEO0.

Dot confguraion A frcorporates 4
10 erdwre al the volaga, prasa angle
5'cda of a1 open Girost breakar safisfy
Fréarconnoton of teo netaorks.
alsaba ussd with dalauit contgrrasion 8 wha
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is usad. Compared to defakt confguration A, there ara less
physical voltaga measmemects avalsils and thus (he woltsgs
measreTEnds from tha other 5o of tha bezaer hawato ba
read through B8 8-2 Arocsss bus. An autoredosing funcion
aterrpiety resions the power by reciosing tha bredver wthore
0 9 programiable atorecosing shots of desired bps and
duretion, Trs furction can s ussd wih ey Croul bresss
that hag tha abEYy for a reclosng saquenca, A nid-shadidng
furtion I8 capadis of perfarming load shedding based on
wndsriteqrency and £ rata of changs of the frequensy,

7. Maasuremserd

Tha refsy carinuous?y (22505 th [hase cumerds and the
nasdral oxrent. Futhamory, tha relyy measres the phasa
volages and tha resdhud voitaga, I adfon, the relay
caivuialss tha Symeticd componants of tha currents ard
wolt2ged, 1A System frequancy, tha actha end resctha powser,
e power faclir, tha 2t 30d reatthd ensrgy vakes as well
a3 tha demand v2lia of oument ard poasr over 3 user
satectable preset time fraTa, Caioultad valliss ard also
obtainad from tha prefections and eondion mantaring
furactiong of 1 retay,

Tha vahes rreasured can ba aocedsad kealy via tha ussr
Tntarfaca on tha relap’s ot paael o ramotaty Wa ths
oommurication ntsrlace of tha refxy. Tha vbaes can Aso ba
socessed localy O raTately Leng tha Web browssr-bassd
visrirtarface,

Tra refay & provided with 21o3d profla rescrdsr, The load
profe taatura stores tha histardcsl load data ceplured ata
peciodical tms ntanal (demand Intsval) Tha recorda are in
COMTRAGE formal,

8 Pawer quaiy

Inths EX standards, power quakty s defred through tha
charactedstios of tha supply voitzg2, Trarnsents, short-duration
and lorg-duration volags varliGons dnd unbdance and
wislorm distarians aa o kep eherseteios describiog
powss queity, Th distortion momisering hnctions ara ussd for
ooy tha current kotsl demand datartion and tha veitaga
kotad haremoric distacion.

Powst Rty montoring I s essental senios that LESS3 621
pronids for their ndustris! sad sy customers, Amonitorng
SyStem ean pronida ndoaration sbout systam dislurbincss and
el posshia causes. i can slso detect probiam CONELCeS
trroughiut tha systerm befora thay Causs Customer compleints,
et maZimctions acd even equpment damags of
{32ra, Power qualty seobleme ara not mitad to tha Ly sda
of tha system. 1 fack, tha majority of powsr Quaity protfems
arafocalzed wirin Customer facZies, Thus, powsr qually
moaaning B st aedy an efecthe custorer seodca stralegy bt
also a way Lo protact a uiity's rRpatation for
sarvica,

Tha prefecton relzy Fas a folowing power quaily moniodng
Runetons,

* Volraga varation

Tha vaitaga urbatencs and vo'tagavaration heclicrs ars ussd
for measricg shat-duration volage vardations and montaing
waitaga unbelancs CONILONS 1 powis brassrission ard
sirdytion retwarhs.

Th2 vo'tags and curent harmarics hactions pronida amsthod
o Frenioing te poasr quaity by masns of the curent
wineform distorton gnd vaitags wavefonm dslorton, Tra
Funcrons providss a shorl-term thrsa-saond Teragz ard a
lorg-tecm demand for totel damand distortion TOD and el
hamon: distorton THO.

9. Fautt fozaon

Tra ralsy lestwzs an opfonal Frpedance-messurey faudlt
Ioeston lunelion StalER for osa Ty short-cirouits nrasal
eigtrbution systects, Earth fains can b lozated fn eectnely
ard kw25 5anca sarthed ratacris. Undse Crousstances
wharg tha {20t ooTent magriuca i atleast of the sama ordsr
of magnituds o bghar than tha load current, sarth Rults €31
2130 b3 kocatsd hisolated navteal distrinsion neineded. Tra
Pt Tocasion furction identfes tha typ of tha fault and then
caladztes tha distarce to tha 1ot pOnk A estimals of o
2ot rasistares vates Is also caloulatia, Tha £50mats pronkdas
Irdormration 2beoul tha possthe Taudt cawsa and tha aocwracy of
tho estimated distanca to tha fa poinl,

10, Disturbanca recedart

Ths relay s prowidsd with 2 fsh rhancs recordar wth up lo 12
analog and 4 bnay signel charrels. Tra enatog channizty €21
o settorecced ethar Bawaeim of tha rend ol the currenis
and yoitages madsead,

Tha analog chanrels c2n ba sad o gy e recorging furction
whan i reasured vaus fals below or sxcesd s the Setvahaes.
Tha bingry signal channels canbs st ta stirt d reconding sther
o T rising of tha 1afing edys of tha binary sigrat or on bathy

By def2.4, e birary chasnals am 32t fo racond ecamal of
Tntomal relay sigrals, for dramgla, e start o irp signals of the
relay stages, &f ctamal HoCing of control signal, Bnary relay
sigraly, such a3 protecton start and brip sigrals, or an intennal
reday condrod signad via 3 by ERpet, €40 b s&l o trigoer tra
recording. Racordad Boarmaton & stored in a nor-volatla
memery and can ba uploadad for subsequant (3L anzhss.
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210 ¥, Both phasa-io-phass votages and phase-to-garin
Viit3323 can ba convected

Tra refay varlint equipped with ourert dnd voltaga sensorahas
e sersor puts For tha dract ceonaeton of thiea
combisensons wih RI-43 comrectors, As an stemaths o ths
eombisansors, separate cutant and vollaga sansord can b
utlized using adapler s, Flethenmore, tha adepters ako ensbls
T L5 of 52055005 3 Twin BNG ooniedtons, Addftionally, tre.
1y nchodes ona comentionl rasidusl-cutent Input 0./ A
ronmaly ustd T applications requlrng sersitha seeth-fet
peotection and faahirig cora balanca curent transfonmns,
dren o rTert and valt 202 measramants, A ey ‘s basis
configration Includes 18 biracy kgets and 14 binary olpals,

As 2n opional eddtion, tha reiy’s basc cordgrraionindudss
ors3 empty siod which 020 b2 etpsippad with ong of tha folowing
optord moddez, The frst option, adddonsl binery fnputs and
outputy modula, adds s'ght binady Inpute and fpur Birery
ouiputs 26 13 relay. T option s especialy readed whan
tha reay to 4 objects, st lening
roam for adidronal nputs and outputs for other signalz nesdad
I cenfguration, Trs second eption, an addtona RTD'mA
npd modefa, ereases tha relsy with £x RTD hputa and taw
mA iegrts when addtonst sensor ed Surements for e pla
for temparatires, prasiur s, lels and 50 on ars of intarest
Tra third option i a Mgh-spead Output board Inchdng eght
binary inputs ard thrza Bghespesd outputs, Tha highespesd
outputs hirve a shaviar 30dvasien tima compared tatha

coentriional machariced output rdays, shorlesing tha overal
raizy oparaton tma by 4_8 ma wih wiy Bra-arica
appiicatons Tka a%c protestion, Tha Heg spead oputs 9
frocdy corfiparabia ntha ralay epplestion androt km2ad to are
protecton ondy.

Tha rated vahues of B currert o volrsgs nputs are settabla
paramatens of 1 reday, In addivon, tha binary input thrzsholds
are salectzhia wihin tha ranga of 152178 V DG by afusting
W relay’ s paratetar sHtings,

A binary rpets and outputs contacts o fresly contgurabls
wihtre signel matrlc o appieation conSgraton fnctioraity
of PCMS0),

Se3 tha Input/oupot overdes tabia srd tha terming fagramd
ot mera detatied Informasion sbout tha inputs ard cutp.ts,

¥ tha morier of the refzy’s own rputs 2nd outputs dosa ot
crver alihs Intercied prrposes, osnacting 10 an extermad oot
o ot meduls, for exampia RIOS00, increases tha numbar
of binary inputs and Gupats UiZabI i Tha relay confguration,
In T ease, tha ectame] Inguits ard outpeits arg conrinted b
tha raay v EES 61850 GOOSE 1o reach fast reaction bmes
batwean tha refzy and RIO00 Irformaton. The resdsd binary
gt 2nd otped connactions betwesn tha relsy ad RIOG00
s can ba configared in @ PEME00 kool aed than inzed T
the refay confgraton,

Takle 3, bpatiotpul Greriew
e | Ordereosssqt Aokt charvesta eary channeia
o,
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1+ Everdlog

To eofiont sequence-of-avarts Fioamation, tharelarhas 2 not
volatis mamory wih a capacty of siorng 1024 emnds with
assodatad tird stavps, The ron-volatés memnary retaing ite
data afso 1 ¢35 tharelay temeorarty oses Ty awalany Suppiy,
The evert bog faciaisa datalsd pre- and post-sut analyses of
feadior fauts 20d diswbances, Tha increased capaciy 10
process and shora data and events In tha relzy ofers
preveqUistss to eupport The growing information demard of

B b Rtk COAgLIETONT.

Tra ssquerce-clevents iInformation 20 ba aocessed either
localty via tha ussr Intarface on tha ralay's Font pansl, o
rametsly via th COrLnicaton Titartaca of 119 reday, Tha
irformatien can a0 ba actessad g tha Wed broaser.
based vsar inferface, 6 aly or mimetsly.

12. Recordsd da’a

Tha refag has tha Qapaty ta stora tha recocds of the 123 est
fault eoarits, Tha records erabia the user bo anslyza B9 pomver
Systam goenis, Fach record inchudss ourment, voltzge and angls
vakies, 67 $1aTY and 5o on, Tha fault recording can b2
triggred by B stat signal or the tip sgnal of A protetion
LK, or by both Tha avalabts massurimint wodes includa
DET, AMS and peak-to-peak, Fault (scords stora rélay
fraahyrumant vakess at the momant when vy protection
furetion starls. 17 ackFtion, B inadrm demand aurect with
i stamrp s saparately recordad, Tha récerds are stared n
e pon-eolatis oy,

13, Corcltion moritertng

Tha condition ranitorng frctions of tha relsy oorstsdy
mantar the parkormanes and tha cord@ion of tha drouit
Breater, Tha Mg 0omeYisss tha spring charging tims,
SFE 48 pressura, tha trovel Gma and tha Inactly G of tha
Gt brvacer,

T rardorg lunctions prowida operationaf Croud braaker
Bistewy dats, which can ba wisd or schedufing prawentie
cirouit bregver mariaranca,

In adition, tha refay Icdodas a Mursma oourtar far moritorng
of bw marty houti a protected 9Wioa has basn n operalon
trwss enabirg scheduing of frrabassd preverthe
rarterance of e dalea

14, Trip-ciepsd supanision
Tra tipciraut supsnision continuously momtors B
xvalabity erd oparabIty of b i Ciidst B providss opae
eireut manitorng beth when tha croud bresker s i its closed
and I 18 open position, 1t also detects koss of ciroud braakse
cardrel voltaga,

5 $ef-spandsia ‘5
Tra refay’ s bult-in sslf-supenydsion 5 $I8M contin

Moot g stata of tha retay hardeera and ths operat
1 relzy software. Ay xdtor mafuncton ditectad i
alzrting the opsrator,

A parmenart relay E2ult BRocks the protetlon fngto
preent neesTes? opEration.

T8, Fusa tedura SUpardion
Tha s fxlura supindsion datacts blures betasenthe
vn_agameaa_rema't it &d B relyy, Tha falures arg
getaciad € by tha ragathe seguenca-based algorithon of
By tha deRavoitags and data cumrant algarithr. Upon tha
detection of a fakaa, tha fuss faiors supendsion function
5325 30 alsrm and Diocks veltagadepandent profeciion
furctions from Lrintendsd cparzien,

17, Curent cireut supandsian

LrTent circuit supandsion i ussd o detanting uts ithe
curtart ranshonmar secondany Grouts, On detecting of 2 faut
tha curment Srout superdsion Anction acthates an Aty LED
and ok certan profaction hactons 1 soid urirtendsd
oparatan, Tha curent et supsndsion furction cefcualss
s s of tha phasa curments kom tha protzciion oores and
comparas (i SUM W he reasred sogle refarence tumard
from d oo balanca curtent trars’ormer of from separate cores
i 2 phasa Gurant trasafmers,

18, Access conirdd

Ta protect thea relay rom unactharzed aceess and to maintan
Irdarmation intagrity, tha relay ks providad with 2 four S5, rofa-
bassd rrertcaTon Sysem wit administiEtor-prograT maids
inck ki pazswerds for tha vener, oparaior, engiresr and
admiristrator level. Tha aocess control 2pplas to the front-
parad ueer terfacy, (M Web broaserdassd user inferfaca
2nd PCAMED,

18 Trputs and outpuls

REF370 t21 b2 s2iacted 1o maasars curments and voltages
Ether wih comrantna? arrard Pan3duc s and voiLaga
brarsducers or with Current sansors and vaksgs sandors. Tre
refay visiant wih conventonal transducers i Eqdpeed with
thres phass cuent mputs, ons resdusl-nTend inpUt, s
Fhasa vo'lags puts, on resdustbaoitage ingut and ons
phasa-to-phass vitans for syncrockack rput. in adation to
cufrent and voiage meanremanis, the relyy's 015G
configuretion inchudas 24 binsty puts ard 14 brary autputs.
Tha phass curent ngrts and tha redduat-currect nputs ara
ats 175 A, that is, Uhe nputs aow the correction of ether 1A
or 5 A sacondary cumint tranehomars, Tha optiond sersva
rogidual-oarant rput 0.2/ Als rommaily vesd I gpplications
s sernsithe earth-faull protection and fashring oors.
batarca eureel bang'ormrars, Tha bhres phase woitags inputs
erdh v 123idual vt ana input covers tha rated wedtages 60
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20, Stafon cxpiniation

Tha relay supports 4 rangd of cammunication protoct’s
Tneluding G 81850 Editon 1 a°d Edtion 2, IECB1850-3-2LE,
G GOST0-5-108, Modtus® and DY, Proftus OV
pommiricaton protocol i Suppertad with using tha protecol
comvecter $PA-ZGC 392 Gperational formation end cortrals
arg avadatis through thida protocols, Howeaar, soma
cormrunication Anctonally, fof examphs, hortronts
commuicaion betwesn tha relays, i only enabiad by tha IEG
61850 ocenmunication protecch.

Tha 156 61650 protocol ks a cora part of tre relay a5 the
protaction and control appicaton is Sty baged on stardard
Tha relay supports Egton 2 and Ediion | versions
of tha standard, With Edfien 2 suppaet, tha felay has tra Btest
hnctionalty modsfing fof Subslation applcatons and Hatest
nteroparabiy foc modam subitatons, i Incorporatas also e
1l suppont of standard devica mods funclionaity suppdring
arent fost appicationg. Condrl applicafons can LATza tha
rarer 529 erd advanced station control authorty fzabare,

Tha [EG 61550 commerieation kmplasrent 1300 supports
oierng and eortrol fuctiora. Additnaty, pararstar
s2tings, dshrbanca recordngs and fault reconds can ba
aocesesd using tha G 81650 protoonl, Disturbarca
recordings ara avadible ta ary Ethamet-basad epplcaton in
tha starderd COMTRADE fia formet, The relay suppcrts
siralTansors event rEpeting to e et dends en tha
staSon bus. Tha rely can excharya data wih odhar doices
ueng tha KC 61650 protocal.

Trarelay can send tinary end analog Signals to other daices
using 13 EEC B1850-8-1 GOCSE {Bareric Objsct Orlsrted
Substation B} proffa, Binary GOOSE massaging czn, for
samgis, bs epioyed for protaction end Intarkcking tessd
protection sohaTas, Thardsy mests tha GOOSE parformancs
raduiresvants for tpring appBications In strbution
aubstaions, as defined by tha EG 61850 standard (<10 ms
data erohangs betaesn ha dadces) Tha relzy also supports
the sencting and rscsiving of znsiog vElRs Lsing GOOSE
rassagrg. Anshog GOOSE messiging enzbics pasy ransier of
anslog mezsraTen? valves tar 1h9 ation bus, Thus
faciratig fod exarrgla the sending of massurament vatues
bstasan tha redays when cordroling parafal nreirg
transtonTans,

The relay also suppats TEC B1850 process bus by sendng
sampied values of anslog Gutents and vidages ard by
recelving samplon vatues of woitses. Wth this functionakty tha
pakvanic Fisrpanel wirtyg c2n be replaced with Bhamel
comamunication. Tha maaarsd vahs ara trans’aed as
samptad valus usy 1EG §1B50-9-2 LE protocol Tha kiended
appEestion far sampied values $hares tha vivtzges 1o other 520
sariss relays, hirdng voft2g9 basad furctions and 9-2 fuppoL
620 rebas3 with process bus bassd spplcations uss IEEE 1683
for thgh accir g b syrchronizalion,

Fer redundsrt Bnsmet communicafion, the relay offss eithar
e optical o two gatranic Ethirnit reteork nterfaces. A third
port with gaharie Eherral netacrk interace is 2o aalabla,
Tha third Ehemat itadace providss connsctialy for amy ehar
Etharret dendon b an G 51850 station bus nshda a swichgear
by, har acampk conraction of a Ramata VO, Enernst rdtatri
rechdaney 20 ba actisved using tha Hgi-nvalzbity
searrizss rechundancy (HSR) peotooo] of the parslad
raduicaney proiecal (PREP) or 8 with se¥-healing ring using
RSTP n managsd saftches. Ehamet edundancy €2nba
applied to Eherrat-ba sod EC 81850, Mogbus 2nd DNPI
protocos.

Tha IEC B1650 stardrd spetifies nedwark redundancy which
brprowss tha syaten gealab¥oy for tha substalion
eernmanicason, Tha netacrk redundancy s based on tac
complaTrtin Drolnoots S5Sned n the 186 B2439-3 stendand:
PRP and HSR protosols, Bath protocols arg sbia o Overcoma a
13303 of 3 ok o saeh with 2 2ar0 saleh-ovir Emas nbath
protlocels, each retwnrk noda has twa idertical Etherrsl ports
dafeated for ora ratwork connaction. Tre protecos refy on
tha dugication of all bransmitad infoamation and provida a 2eco
snitch-over fima T tha inks or switchas fal, thug AETg 2 tha
stngerd red-trra requirements of substation aulametien,

In PRP, s2ch neteark noda ks aitached 1o two Independient
radanrks oparated b parafsl Tha networky 2ra complstely
separaled {o ensuwra falure ndspendenca and can have
dFarant opolog'es, Tha relworks opefa'a n paraza. s
providing rero-tima recovery and oo gof
redundancy to avod fadurss,
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Bpra 15, Parate] indmdarcy pretoocd (PRF} sobation

HSR zppies tha PRP princphs of paralal soeration to a sngy
Ang. For gach massaga g0l, tha noaa $3ndds tho Bames, o0d
through sach port, Both Fares circulata in opposita diracions
uer tha ring. Every rode koraerds tha frames it recabes from
o part to znother 1 raach the naxt nods, Wen tha

ofiginating sendar oda retehats tha fraTa it send, tha serder

roda Escards (e frama to avdid Joopd, The HSR ring with 620
saries redays supponis tha Conreetion of up ke 30 relzys. i meca
than 30 relaps 2re cormectad, it recomimended o spi the
mstacrt o saveral rigs 10 guaranted the parformance foe
ceal-tima appftationd.
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AL COMITUrCA%ON CONMationg, axcept for tha Font port
eornactor, e placed on kntsgratad optonsl communitation
madi sy, Tha reliy can be connacted t Ethamet-based
COTTArACENoN SrEiams Vi tha R4% cannadar {1008as2-TH
ot the fiver-0ptic LG connactor {1008233-F, Facorrectonta
tha sartal bus ls required, tha F-piry AS-485 sorew-terminal ean
b3 usad. An optond ol terface b avalably for R5-232
COTMLITEIIon.

Medois frprectantadion supports ATU, ASCH and TOP modss.
Easides standard Modbus fonctionalty, the relay supeerts
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2. Lecad He

Tha refzy supoaonts process Information end stabus rondtorirg
from tha retey’s losal HVE via s display and indicationyalarm
LEDs. Tha locad LHAY 2lso enables control operations for tha
euipment Conracted and controded by the relay, eiter via
dspbay of via masued push buttons avadenls on tha focsl HVL

LGO display oPers front-pared User Mtarfaca funetonalily wih
mE nFAZENon &rd menu vieas, i addagon, tha display
nchudes a ussr-oonigur bl bwo-pagd stglafine dagram
S0} with a positon bdfeation for tra associatad primary
eqiprrerd and prmery meanaemants Fom tha procsss, The
SLD can be madfed sccuding ta usse requiramsnts by using
Graphival Diaplay Ed?or i PCAIS00,

Tre bocat Ha alse nchudis 11 programimabda LEDs, Tresa
LEDs can b confiqurad to showr atarmng and Ddicetors 28
resdad by PCVEN0 grankicsd configration tool Tha LEDS
edude tao separately conzrodzbla colors. red and gresn,
making ora LED abla {0 indicats better tha GRarent stateg of
1ha rrondtored object,

Tra retsy atss ncludas 18 consiquratila manal push Buons,
which ¢an frazly ba contgured by tha POAIS0A prapiicsl
configarasion tool, THesa buttons can ba cordigured to eantrel
e relay’s Infomal fastores for examgla changing sefing group,
bigger disturbenes recordings and charging cperazion modss
o farctions of 0 oontrol reliny's estemal eguipmant, for
sraTpia opsaing o cosing tha equipmant, Via raiay's Tiniey
outputs, Thesa butiong asa nduda 2 smal irfication LED for
each Dutton, This LED I frealy contguralie, making it possii
13 vsa push bution LEDs lo ind'cats biiton acathvtes or as
addTonal indieationdatarm LEDs In add¥ion la tha 14
progeamimahla LEOS,

Thas bocad HAM inchod23 a peesh betton UF) dot tha Socaltamota
cperation of tha redzy, Whan tha retay B In tha kbedl mods, i
retay can ba operatad oy by usig tha bocal Ford-pand Lesr
Irtertaca, Whan tha refay s In tha remcta moda, tha relay c2n
erects commands sard remolsly, Tra relzy supports tha
ramerd sEecton of oo armate mods via a brary input, Tris
Faatra tadnates, for arargl2, tha wse of an exdamal each al
the substaton to engors that &l the relsys ae n thaloca mode
gy Mzintengnca work and that the Crost breskers earnol
ba operated ramotely from tha fetwark ool certer.
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23, Mourting mathods
By maang of appropriate Mowning a00essorias tha standad
relay ¢asa can by Bush mounled, semib-Sush meurted or wal
tronted,

Furine, the refays can ba mounted In ary standard 19°
Tnstrurent cabinet by means of 19° mourting panels 2ealabia
wih cut-ous for one refey Altematvely, tha refay can ba
mourded n 157 Irstiomend cabinets by means of 4U Combdax
gt fares

For tha route Lagig purpoess, tha refay caseacan ba
equippad with test saches, type RTXP 24, which can ba
rrourtsd sida by sids wih the relay cases,

Mounting rathods

+ Flush mouniting

+ Wall mounting
* Mourtng to a 19° equiprand frama
* Mouring with 8 RTXP 24 test safich $9 3 197 fagx

Paral eut-out for Bush mouning
+ Haight: 162 =1 e
= Wit 243 £ mm




Fauder Protestion sad Conlro] 1IMRSTEIBH E TFesder Protection and Gontrol 1MRSTETEHA E
REFG20 AEF820
Produci version: 20 FP1 Product version; 2.0 FPE

25 Sebection and ordaring data Produrt Ssteckon Teol (PST), a Next-Geraration Order Hurmber

Thea relay typa and sarial number bbsl HartFas the protection  Todl, suppodts ardy coda crestion fot ABS Distribution

ared cortiol reday. Tha labad s plzcad sharcatha HM o0 the Automation 20 products with emphas’s on but rot escius gty
wpar pat of 12 plogineunt, An ordsr o Lsbal B placed on for tha Refion product famidy. PST s 20 easy ta use, onfng
e £id9 of tha plug-in UMt as wed a3 insdatha casa, Tha arder  abways contairing the tfest prodict nformaon, T complets
codacorasls of 8 s3ng of lelters ond gt gensrated fumitha  cegr &ndi 4an ba created wih ditalad spacifozton and tha
relay's hacdtaarm and So%ware modulss. res c2n ba printsd and maded. Ragistration Is regairad. |

Use AR Libeary by actass tha sefeetion and ordering
Tormazion avd 10 gEvirala the order rerdar,

ENAANNABCIANNING

¢ [Descroin
1 IED
Fgura 10, Fhabotontig Froan 2l Sexd-&nb somtiog Farea 8, Rack oxnatog T = TR
§ Compieta Py wh eor kol eang HEE
T [woem
= 1
= ¢
A sppbe sben
Foarder grataion gt T F ]
Fncdonsl weiceim
Tk ordpraan HIACM]
55 T nabog it etd dipts
FUL SN S0 258 ¢ 10 el
JALOZ R+ 9285 - 1550 3
Igermrs e WA rICH+ ToRE 4 1605 H
13} opondtead
{ Npirel VO 27 6P AL
{Optorad RTDA GATO M ¢ 2=A 1 S
{ Cpfind Femt 101 38 + 350 |
T Ky oporal bl HINLE]

w

24, Retwy casa and plogrin uit

For safety reasons, tharelay for current ngretas
2B QITHAOS0 With 2/10Tascaly OPSraTig cortacts for shor-
ireuiting tha GT sacondary circuts whan a relay urd is
withdraan Irom s casa. Trarskzy casa i fuathar provided with
4 rrechanicd GhEng &3t prarerting Cument m2giring
relsy urits om being nsatad into a relzy cass for a voitaga
measurng ey und and via ver 4, that s, tha reley caste ara
assgnad 1o a certan type of pug-n Lne -

n 53
Feader Protection and Control A 1MRSTS7834 £ Faedar Protection and Contred 1MRST57244 E
REF620 [ REF6Z0
Product verskon: 2.0 FH ,' Product versions 20 FP1
\
NAFNAANNABGIBNNGI1G NBFHAANNAB 1a
3 | Coneninic sina Serdd € are] ¥ DmscdpSon
g |/Seral PSS 455, ok an v o P38 + et #0B2ca PR - 11§ Sommiratos pritoschs
n4q G 81559 fior Exaroet <oyt et et DY N
Sefal RS 455, Tol a0 boul br P05 + Ebenat $Bass TX wihod 3 comerioaton radda |
g} - "
Moz fox Edverr/ 33 o Ebamed # 3ol corvusisaden a
St PR 425, el an ot b ROHR [ ey
Sl 128 Rew BT ¢ Enamet $000am TX{I AU « ot FC 1287 o Mk (v Fifvrre rw.aorbd + hweerd =
BS 435 corvecta B3 2327955 050 § oomredter v rput for FR e istion codues]
08 [carrot be ke d wih & prwd) T RATOR 370 (e s e Frrew 3 80 Errra i o
‘Saral gase Kor (ST} + Elferrel TOCEUEE T2 7% (e 5, 'i P ey
DA #E HSRPRP 089 thr Eherel sl o Eered + so'al ooreurication F
Sardl glata Ko (57} + Eraral 1006250 TX PAUE) wn @ Fr iy
il €6 8" 20 + G 503705103 for sl + Eomat a
Ser'dl gees 0 BT » Edraral 1008250 T ad FA 260, B  orrera st corded
L) whh SR PR n
€Q81E5] + DI for Etemet ar st et u
Sarl giess b ($7) + Eharal 120020a T and FX (14,0, & GoreLnkation coddes]
LG wth FGAPRP wd ECS B3B-AE T Toems
Sord gt B §57) + Sl 10002 [ (AN wer h =
FEAFHP and CH 1SS RE B3 il [Humi
Sortdl glass B9 BT) » Eamal 106w I ad FXEAC, = c,.]s.mm [
1HUIE} with HEAPAP wnd ECH 60 DE 13 § Fredpsnd
Seral st bovs (ST) - Secal RS &35 cormecion FIS 232335 Lacgt LG mts Sirgla Lirg Do - B 1
|npng-;"m‘mh FRmond nth & g LA with b Lo Lo - 80 i v
RE Z32/435 Jrolclng FE3-H) + Brferal 1006 T Lafti2) ca 18 {Optcn §
Jarrol ba cortieed with irs princion) vt profe o Facpinl & eominuriexion redda, Sevalba l a
HS 5/ 5 » P A5 e bt 57 ity WU P cortincd wit com, o oprions DN, 00, © ad O
frarrol ba oo widh ars polacie] b [
Ereret 1506328 FA .Gy A 15 | Cogend
et 10Bss T (LEU4T) [ {Fad ot F
Eorek 1008 TX ard FX[Te (G, 2AMS] wrth HSA PR MY ]wmmw o
Efarat 1006252 TX (RS woh HEAPRP 0 { (= garerakan po [)
Eroce 100633 TXord FURAC, LAME ~HhHEAPRD 3 Powar profacion packa v
Etharat 10GE2% TX and FX {140, ZRAS wh HERTAF ard I M optoraf ek bedtor ¢ Cap wcior baek pestoction + recied
32k s erionTit tutad gorsion prowctat « Povet L
(Cahernct 100053 TE EALHG wicn | ST and a3 ptedhn ;
ECT1503AE tora
Eerel 1006233 TE ad X RAG, IRRS whHEATRR e | oy 18 | Powsr borsly
za\ssosia'.'z - Poswer Sopply 43-250 VOB TN 260030 ||
Yo cora sk mod b Pomar 3£k 1450 VDS i 2
H3e' commuricaton s chosen, pleass choos2 8 53 oo Turinion Fod -
ackrking ES et i exmgls B0 4 1 4828 bus o POLET0 ar ha Wistd M ks 17 | Reservad
masnd 13 | Procuct rerdn 20 R } [ ]

5




Fesdar Protection end Contrel

1MRSTEISH E

REFE20

Product verston: 2.0 FP1

Examplecods HEFNAAHNNASCIBNNITG

Your ordaring coda:

Dig (1) 1 2 3 4 5

8 9 10 11 12 13 14 13 16 17 18

~  0000000000o0000000

Firma 2% Ordetg kay for complata pootactisa ninyy

at

Feadar Profection and Controd

N/ 1MRSIS7E4IE

REFG20

Product verslon: 2.0 FA1

Tbds 142, Suppovcad furctions

Aoewss cond rarageesed

%;sqd:wfvlwl ;s:;naluacm

Sadeg ol rebiy pameis e Bt

Oistrbance record %5

22, Cyber ssouriy
Tre relsy Spporis rofs bassd user suthartication and
authordzation, fcan store 2045 skt trad events to @ nod-
volatls mamory, The nac-wolstés mamory B bassd ona

& Wab HMIus2 TLS ercryption wih a minimum of 1280 key
length protecting tha data in transd I 5 0239 Ba ui
eocETArdcation profocals o FTPS and HTTPS, A4 raar
carmmunication ports and eptiord protacol $iedces ean b2
mrerrory bype which doss rol need batlsry backap orregulsr oacthetad SCooding 10 the requied ;,s‘emse\p.
cormporant sechangs 1o mantan B mermdcy §iorage. FTP

Fesdar Protection end Control IMASTSIEHE
REFG2)
Product version: 2.0 FF1
,
28, Acoassoras and odedg data
Tatda 137, Cakiey
Ry et el
—

Catts ot opfest sermans br s protacion 1503 WRSIXAM-15
Catta fx eqsicat semscrs for 8 p’iﬂcﬁnlﬂn WASIZAH-3A &

SARRa s ib ceeiean s

1rn¢kmﬁ-qufu‘wrtyandwnmammmmwmmmmmesn:am

Iredadzd ity detvay)

l!u.rﬁ—qbunkﬁhNﬁj;ﬁ&mﬁmhlummTiqumﬂsﬁ\ TPA3T2REANNY

Wi harreys and Conbifed REHT 15" vt © ﬂnﬂi’d)deih\ﬁedaﬂ%‘ﬂ

Finchorat sareg s for RTD mociden

erasa Gt

NS by ettt T D 8 R0 AT T SRR TF 40 R ST,

A, Tocls

Tha protaction ralsy s dalfvered as a preconfigrad vit
Sncdufing tha Exxmphy condguration. Tra defaudt paramelar
seizing vahsas €an ba changsd from tha front-pand veer
Flertace, tha Web browser-baasd vsar biface (Wb HW) or
tha PCAEI0 todl 11 Conbingtion wih the relsy-spacc
connectivity paciaga,

The Protacton amd Control IED Manager POVS00 o¥ers
Bzensha refay confguration frctions such as relsy signal
condgurasen, applcation condguration, graphical dsplay
configuraoningcing srgle Bra dagram cordiuration, and
EC 51550 eommurization configuraton including harlzontal
GOOSE commurication.

Whan the Web trowserbased user inzsrface is wsed, the
prodaction refay can ba accessed ether focaly o femotaly

Tazis 122, Tocls

usrg & Weh begaser fiamst Exphoren). For saounity reasons,
0 Wi2b broasor-based user nterfacs is d'sabied by oo
Tt it 62 b2 enabled via tha front-paned uesr Téarface, Tra
Wy HA barctionaity can ba Emisd to read-orfy sccess.

Tha relsy connectity package Is a coliction of sofiaard and
spocifia reiry information, which ensbies system products sad
tools t9 cornact 27 intarect wih the protoction refey. Tra
conrsctiity packagss réduc tha risk of enors In sysiem
Integration, mirdmizing dedoa confguraton and sslup fimes,
Furthar, tha conrectivty patikagas for protaction retsys of 1)
prodhuct serss inchude a fedidle Lpdata ool fr addrg ora
arsonal e HM lzngga to tha protection rilay, The
updata todd i actvated 18ng PCAGI, and it enaiies rultipls
updates of ta addtiond B\ farqueigs, thus ofierdng fextts
mend for posshia fture knglaoa updatas,

B2 AEB
Fesder Pratection and Contral 1MASISIE4 E
REF620

Product version: 20 FP1

23, Cooniction disgrarns

Ebm oy et i Bt

ek,
bl )
i
=ime
=
{
3|
A=
i
e
I
JEe
i
"
15
A
N2
H
H
H

aialdla8

T s s san AJ]

w2 GTeand YTa




Feedar Profschion and Controd

1MRASTSTEM E

REF620

Product vesslon: 2.0 FP1

ent

—

i

——m

.

.

H

s s

A G a3 ===- oo [ dea === wr-v=)

a3 ¥ (e

Frgwra 25, Goncscton dageam ler ty goafpirason wieh sesson

;
:

| e ot

(T TR

r

5
lialia
T san wis mad T

-]
-
Feader Protsction and Control — 7 1MRST57EH E
REF620 ~ e
Prochict verston: 2.0 FP1 NT
30, Certficates . Pater
03V 6L haassued an EC 81880 Eation 2 Conteata Lovel Al Tho waw subatavena desmation portsl provides

For Rsfon® 620 sarkea. Cortfiete nurbar: T4109008-OPEWC
152315,

DY GL hay ispusd an [EC 51850 Editon 1 Carticata Lewst AT
for Retion® 620 serer. Cortficals rarrban 74108008-0PEANG
15-2323,

Addrional certfiestes can ba found on the product pags.

bl
,‘q y 4,

1

=y
)

it fe

Hormaion on theentre rang of distrution automatin
products and o
Tha latest retndrt nfarmation on tha REF620 protection and

conirol reday is ford on B3 prock ot page. Sorod down the
Reg2 to Ind and doanined (he relstsd docurmentation.

Feadar Pretaction and Controd

IMASTSTB4E

AEFGX

Produst verskan! 2.0 FP1

BIOOO05 module
: o,
" =L
I o - s
., "
" =i,

Frpor B Optioral BIOTES modste (et X165}

BIOO007 module

=
==,

Y - ’:‘(

pry

Frgore 27, Optieal BROO0HT soodule kor Ly | octra's {sR2 X1 05

RTC003 madule
ED-

s
Ecik
B}
1
Fremere
Pt
e
=oas
=

2dinana=—=== 7

vwac

Prooes 28, Opiessd ATOOOOY mod 24 {ulsd X105)

L &4
Feadar Protacbon and Cantrol 1MRASTSTEH E
REF&20

Product version; 2.0 FP1

32, Functians, codes and symbels

Tats 141, Furctions Irchodad In ha relay

Furcsn [rosie [ecamr =
Ertacton ) [ -
LM&MMWMMN R B0 st 41
Trees phase rordractorl cvermurent prefecten, 11 FrTE siezq)
Hgh viage iy

e o e et T
Thiee-phass ‘:‘iamd b protaco {1} 58S (1)

T
Tsmaa

‘ﬁ(‘ngi* —————

s

SN ()

Resdmlorctagrptecin




Feadar Protaction and Control

1KRSTSTEH E

REFG20

Product versicn: 20 FP1

Tabde 141, Furctod Incudded I 24 Fefly, conSwad

Foction

Theesphass unsavobsgs protection

E Memh\ab}epﬂ“\ﬁ:\ secorddy s
Thevepha overvetaga petvetion.

Srgwasl naﬂ-ﬁ;‘ profecton, Hoo"drf sl

Posthve-saguanca indarwctepa peotection

Hégasieragoincs overvibaga profscion

broEam
T ipremam
bl )

mwm—dwmuem&m
'E

Ve Trp (2

Feader Protection and Control

1MRSTS7EH E

REF620

Product verslon: 20 FPL

Yabda 141, Forctons frchaded n T8 reldy, cortread

Furcdon

Caot braker ueoriesgondng posiion sty

;IBOESGUJ

12> 0ESC Q)

1esGnaly

Eariing switch coctel
M(;dwpwﬂmi\.'ﬁb'l
AEAxr?i-q“ eachidoten  TEssxaan

Yo

TNisotsm

1e20E5 )

Fesder Protettion and Control TMASTSTAH4 E

REFG2G
Product version: 2.0 FPT

Tabls 141, FucTans boladad It rizy, corsnoed
FucSon En e

ECe AN

BILSH O
SILEH G m

Lasd-atadding and restorsion

T lwery

IDJ’ ()

Tuwpn
SoFTR1ST |

Dirsctional reacti povser undarsobiags protaction

Urctarpramr protaction

Rwase puue#drm.ni «.u-p:»er V‘ﬂ‘ﬁc‘lhn

Lo vokiga ida oot prtection

Tighvirgeiarce et protaction e phast A
Vighirgerunca dffecantiel protecton for phasa B
Vogts e ancn dtfarentel protection b phsa G

ITA(I)
wa
arc (1)

0 288
Fesdar Protection and Controd {MRSISTEHE
REFE20

Product versionz 20 FP1

Tadia 141, ForaSons Tncluded In te reizy, sordinusd
Furcsn [mottaa

Curent barsSarmer spandsion for Hgh krpadsase

LA,
oot whed ot " HILGARPYGY ucsLMl) L Uf:\l)_ o
Gttt et Segaiia ot
fretaction scherma Ror phasa B HRCCRSAE V3B () BESLE) -
Cumert twsormar spenblon fx Hohbgadacs. 1o N
povi I RECCCSPVG1 nc3 el uci‘c{ )

¥ F>fll1 i,

mb memE Tk = )

O

L e




Feedar Protection and Control

IMASTETEH E

REFG20

Product warsion: Z0 FP1

Tabls 181, Furdtecs bchazad 1 84 tebiy, covinosd

Pavian

Mininas puba Broad (2 pes, sacend renabsion)

Pkt 8 )

Teaddyerpem
Teoddpentipes)

ove @ pea)

E
Feedar Proteciion and Cantrod T 1MRSTSTEM E
REFE20
Produst version: 2.0 FP1

X3, Docurrent revision Ristory

CROMHTS1

245311 24

Ezais12 ;:MFH

Feadr Pratection end Control

IMASTSIGH E

REF&20

Product version: 28 FP1

Tabia 141, FuncSora tncludsd In tha relay, Eocfrotd

Paretion

o s corbens

FALTPEC (1)

sER (1}

e i




Contactus

ARG Oy
Wacken Velaga Procucts,
Distrintion Mefomation

PO, Box 6593

AHESH01 VAASA, Fodand
Prore #353102 11
Fax #3310 22 41034

waw.abboommadameitags
weaw.abb.oomisdbstationa fomatan

f
i
H
k-4
i
3
i
3
5
E
1

ABB Incfa Limited,
Distribetion Autesnalion
Wareja Works
Vadorars-390013, hda
Prons +91265 6728202
Fax +51 265 8724423

waw.abb cominediameltags
wareabb.comdsutatationsolooetion

88
Nanfing SAD Power Geld Mgomation Co.
L.
W32 Shuige Foad, Jiangning
Dervicgerent Zora
211100 Karifing. Cira
! P +8525 511300

Fax +55 25 51153633

wnwabbsomisdstationautormatdon

Powerand producticity

AT
for a batter wordd™ BREP

000675

AASA TN




Ramote KO TMRSTE7487 F
RICG0D

Product version: 1.7

Contents
1, Oesorpton.—. 1 7, Mo BTRARSOS e e 5B
2 Modudar dasgn ) 8. Agsambly Fagram.. PR +
a4 Ap ] 9 Ordxtrgata E
4, SE P e 10 K. Tods, a2
B Cormpumeaion wme—— 1 . Connacn ad Brmina tagramio =33
a Technicel data 12 12 DocuTent tedson Hsbefem—— e 3

RIOBOO = o \

Product Guide

Tewar and productivity %ig Eg
for abelter world™ F E

Remate VO i 1MRSTST4RTF

RIOG00 i

Product verston: 1.7 1 Essued: 2016-06-00
o Reavidon F

1. Deseriplion
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staticn bus commuricaton. RICS00 can 2150 ba uesdin
sécondary fubstationg for Lul passags Ndication and powss
fra3suremanty reporiing vauss dirsctyy to a peer protection
rdsy or ta an upper kel Systan, RIOSD accepls fhrea-phasa
Sasor Sgraly foitags and curent and proddss (xt
gtection and matsring bmctons.

RO abras Bartla 1T assgrment 3nd provicas seamdess
FEG 61850 conrectiAy betazin tha fubstation input andg
output sgnats and protaction relay of COL00 substation
gateasy &wurrg mproved hancticnalty and pacdommance.
RIOE0] wpperts both Exftion 1 and ESton 2 varsons of tha
FEG 61B5Q standard. RICBN ¢an also ba uesd as a standators
deded in grid aviemation appications.

FIOS02 helps In sim piyng and detreasig Uhe wiingnsdata
Subrstazion by <ighizing tha hardwired signas. Tha futy
hardedred tradtionsl medum-voitags Sachgia Substaton
conbiol and protection System rests I edanshos 10 wiirg,
Gormmcting dedees n Satchgear sgnafing t tha external
systems, for ecargly, 1o te RTU o orfer Kghér-bnve]
Et0malion systems.

RIOS00 providas sddvonat O witin tha swihgear using
Etherret CommurGation, Tre 10 sgnals can ba eTicietly
transmizted between tha protection rday of COMES0 with fast,
high performanca IEG 81850 GOCSE conmmirication.
Azsrnativady, RIOS00 £2n COMMUNCEts with an vpper kel
sutomztion sysiem usng ha widsly aeceptad Mocbus TGP
utamation protecol

RIOS0S binary Irput mod s can ba uiad kor sancfng binsry
Triped vajues from primary squiprment or sacordery Systems to
praor protecton releys of upper level system The binery ot
rrodulss can bausad 1o conirel equiperent hasad on tha
cortrol sigral receiaed Fom CmmLricaSon.

RHOBO0 smart conio! motds (SO can ba used for diferent
saitchgasr apphzations 1o drive pmary swiches, Tha modul

2, Moduler destgn

RIOSOC i3 bu?t on an ndustrial harcraars pletfonm which
provdes tha sama 1efabBiy, parfornenca and rea-tima
furnctionaFly 25 ABB protection retays wihstandig euverna

enzbies B cordeed of a coTined thiee-positon swilch
{disconracion axd eariing ywitch) vsed N gas nsulatsd
Faitchgears Of S1andard ao-postion sachas Ty
Asconnector o eartiing satches, Aternatively, tha hea jp-duty
output cortzcis of tha smart conirol medula ean b used &5
Powar QLR 1or SIFTURE Braakier trip Croits to mate, canmy and
braak tha balonging trip ool current. Furtherman s, B $mart
cortrol eroduls can b2 ugsd a8 2 genenic four binary input and
tour fast powsr output roduie.

Yth tra RTOVA rroduls, ROG0 canba ussd in dfsrent
ARG % RIQSG can i Eures 0]
Wi RTDS ot anatog nput Sgnas rA) rom verious transdoners
or dedces. put cumrert (mA) can ba Enearly sosked for vadoss
applcatons, for campla, warsiommer tap changsr pestion
Irefica¥on, Tha et valus ts forazrdsd bo a peer proleton
relay o 1o an upper laved System, With tha anafog outpld
moduda, RIOG00 ¢an coctral an extarnel onca having an mA
ot

I adation, RIOG0G Ihchudss 2 messremant modul with fault
Passaga tndicasion (PP functionsfty, This mod.ta Is nterced
For grid autormnaton 2ppdcaions whira RICE0D enzbies
arcirate UTET and wolt3ga measurenants from 2 medum
Vo393 network UBEng ABB's acourats and Sght weight
ssnsor tachnniogy, RIOB0D with e m2asurament moch42 can
baugad asa standsions kst passaga dfeator urit, Based o0
ths messurad M valiezd, 1ot ghve voltoga presence amd
drectional f2ult passaga Indheaton and report tham i aaupper
leved syszaen, This &lzo ensbles poasr fow and poasr qualty
monarng Tha typled acturasy of fra woitagaes, cuments and
actha power Tg bettor than 0.5%% and for athar power

meas raTants batter than 1%,

Tha FP moduls corpara’as tha batest tacdt datection
afgoriters wead In tha Felon family. With exsy-tousa
muitirequeny admitznce Dasad (MFA) eanhrfzuly d=tection
Wgerith, it acourately detects sc8d, res'tve and ntemmitiant
typa of earth faufts, Practieal s2rsiy of up to 10k of tha
Tirdt rezstanca can b achized n symmatrical retworks. This
Pl BrcrioraRy I suitatis for high-impdanea sarthed
neteceis, and especialy for compensatad and weathed
restatrks whars 20008 and seiacthva earth-farit datection |
mors chelangng dus ta kew fault curents.

tanpersiures, dactromagretc intalerenca aid sriogad
Irdustey stendards.
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Figre 1, Gerasaztion ccwviaw of FICEDD

RIOB00 s dasigred using a modular architeciara whars tha 1O < Theg recrémim raquired for RIOED

conbral unctionadty b tult 60 modutss, Tha RIOS0D modulss cantsra a power supply rodula, 2 commuication modua and
can ba stacked on a standard BN ral to achievs the reqdred o O rocidke.
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Taisie 1, FIOHN rodls hpes Tents & Waxtemom sarcber of modifey and G AL 2ralably nian two powEs Spsl modued s corcected

Lsiiadiial Dscriont LEGH wih copsae Intariace LECH wizh o Inteclass
[ pp—y Fa + Higheolrgd rangs pever sapgly oodde Debsrpon Motder P Medaat Chanralt
i el Tt moddas (GATNDMIL ) B w
Commriamatds i Da:ﬁ;whzgh_ué;alﬂ'\dmrﬁ‘*ﬂi T o N N i s Tiw T T
e { Carvmuriezion cois i Gpiest EXarmdl part T - 3
3
s
“Smat oo ek ir SGAHSCUEY 38 ey s
A combination of 2l th maduies canbs used in g sing®
Corlgurstion 2earplas

REG00 3 Tra total pumber of modules that cants
supported by 2 puThir of prwsr supply madulssis The wser-spaciia condigr ation £21 &3 adzptsd amu‘ngw

mreatoziy Ly PCAYS00, f tha selectad combination sppBcation requireTents by comdiring dfterant o,
of maxh.fss exceed tha b of supportes modulss felted  punsng oo kg onfigired wih 2 combinaion of e W.-r
[ [:oa:ar c‘nns.rm:o‘l. ™ wn‘-;_,mSm tool ghes a.ﬂ ared high it aga modilas, for eremipde, PEVH-LECH
frdcaton and does ot pros2ed in cantaurng tha stack, PEVLALECU-{IMEH or PSVL-PEVH-LECA DG,

+ IRF LED which incficates a tedt condition it s steacly ON
* Sommurication ddgrestc LED o0 tha coswruricstion
moduda

OoR, M
Inckestion LEDS i
_ [PV P RICEG0 t BTippsd with dFrsdt ngeaion LEDS avalzbla on
Fighrvabga rangs, st s vzt s appheaion byres scant wodules.
: ‘“""‘";;f:::“"“?“m « Rasdy LED an all modules
H m’ + Stats incication LED for each binasy Irpod and outpt
14 Crout beaaker * Btatug indication of dzlactsd ponar fows and dishrbances
i+ Extting mich i nstacrk
i
i

Venvobaga ranga, sman cortrad Fevsdaned s pelcriontzs
Lo 4140 - bour gt and our outpt charvahy

£ These-pusTon wich

i~ Dracarcectsr

~ G besakert

§« Eacting wvxh

Tha aratsbity and combiraton of IS0 mod dag
channals depends on the mumber of powss suppfzs

contad.
Tatla 2 Madmum narttr of modulss dd s asnety avatable when ort powtr 3apply madula B somnested E
| LECA whn poppc btarhad LECH with far kntartacs
Besoripion | Cravay Moot Ctannals Figme 2, RS confgron b 17 shanscts v 8 D 404 450 {1 £ COUSY » 1 ¢ D340
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Foare T, FIOS00 o an extrmad catadng g fot e protactiva refey
Fnra 7 Fusiratss an application axareia n which RIOS0D acts
a5 an axtzma metaring input for tha pretecton reling.
ey
]
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Figeee 6. FIO50 confipraion: 2 x SIUEF + 1 £ DV + 12004
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In Fiours 8 FIOSO0 Is usad 25 an inptforput edersion 10 a2
Protscton refzy or 3 COMB0 substadon automation unt.

Frpurs . FAGS3) comemminating araloy siptals For o petee sl calacy

n the eppiftation exampe I Bgurn 9, RIOG00 commuricalss
an2io] sgna's for tha extemal malers.

LLLE L N S

Fget il Temgurators eoisirssant ssing FOSN

Fiaurs 16 Busirates tre vsa of REOS00 (o measurs temperalore
from fecter o transfonmex gnices. Tha fbsr-optic Etharmael can
3 usad 10 320Eva COmmLTTaton over longar distareds,
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5, CoTmurication

RIOECO supports harzontat GOOSE (Gareric Otiect Odentsd
Subsrasian Eisrd commriceiin aceording to tha 16C 81850
substation automation standird vergons Fodtin | snd Eten
2. #t rsets tha horlzortal comminization performancs ortera
Tor protection and fa detection purpcsss Safined by [EC
81850-5, thal [s, peaf-to-pess COMmunication <10 ms.
Currertly, th IEG B1850 MASS profis for varticad TORAP
commrseaton ks not supportad.

RIOCS00 250 suppors Mous TCP comeaurmeation 10 ord
Modtrs TGP chsrt. 16C 61650 GOOSE 2d Modbus TGP eza
3 usad in paraldd 1 b sama Bihernat based stafon s,

RIJE00 Is Sesigred 1o serd ard rece?v binary and ansieg
sigrals 10 ¢ from the ABB Psica ™ serles protection rekrys 2nd
e COAGSOD station Fstomatan unit/RTU using tha IEC
B1E50-2-1 GOOSE profls or Nodbus TCR, Ao any RTU
Suppertig the matonad prolocols can ba ussd. RS0
subserbes to 3 GOOSE massega from & madtam of 7.9 pesr

prefsction relays arg pubishes b metpis protecton ey as
cordigpred. RiOH00 bupports publshing of amacimim of s#.en
GOOSE dafa efs. tl posshi to serd s stamped eents
vl tha GOOST servics with a T class adturacy,

RIOL00 alsa supports Modtus TCE cammunication uvsed
Etrernot petacrc. Tha CormTarication typa s ciert-saver
whars FEOS00 acts &3 a Moous TCP server, RIOS00 Modous
TCP senver supporns eofrectinn 10 o Modtaus TCP clant.

FHOS00 commurieation rmoduls includas a gabvacic RS porl
with 10100 Mbits/s or fipsr-optic LG Ethemst for IEG 81650
GOOSE and Modbus TCR cormmerication, Thawsad c2bia type
mustba par catla CATSa at 2
mtimods foer-opti; Gabi nih 20 LC conracion.

Us'ng the cama Ethemeat port, RIC500 can ba connsclad n
paraisd to PCME0D and 2 Web trpwssr ouer tha sams
EOTTRIICANON bus.
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Figers 1%, RAAJ faull p443 024 ocfionton oeng ROSK)

Fepwa 11 shoas RNOE0D a5 a tault passagardeslor n ihs
VUL

& SeE-mperdsion

RKECD has 2 buit-n $e3-suacvison faakre wiich
cordinuously montons the stata of tha RIOB00 hartrira and
ta opsraton of tha soRwara, Ay Ll or maturdton detactsd
Tg usat for abarting tha operater, A derfieatsd LED by providad to
ireficata tha fadira, Tha seif-supervision status of IS0 &
asa dsrbutad 101ha G0 61650 stafion bus 4y on3 data enlry
0 2 prbished GOGSE frams, Ora of U Glpt sortacts of
the digtal outpat medhda can b2 configured to frdficata tha
st Fr-cocdacy) of RIOG00,

Supardsion nfarmation i avdabla over Modbuz TCP orvia
Wish HWL

A rodde ver gon farnation, RIG00 confgaration wrsion
and fimradra Ghacksuems ard alsd vaishia for Soet
managsrenk purpesss.
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8. Technical data
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3a y4acTtve B OTKpUTa npouegypa 3a Bb3naralHe Ha OﬁLLiECTBEHa nopbuka C npegMer.
Moamsana Ha MacnoHanbniHeHa KabenHa enekTponpoBogHa NUHUA 110 kV ,,3eHm’Y
nuHeed Hoxos paseguuuten 110 kV na NC ,Xagxu Aumutbp” A0 NMHEeH HOXOB-
paseauuuten 110 kV B 1C ,MogyaHe”, ped. Ne PPC 17 — 169

TexHuYecKo npennoxeHue

P

TexHuuyecKa JOKyMeHTayus

Mpunosxedue Ne 6 koM TpepnoxeHve 3a U3NbNHEHUE Ha nopbUkaTta no T.15.6.
oT TexXHUYecKoTo MpeanoxeHue — 3aBepeHu Konva Ha AOKYMEHTW 3a LUnoppos
rioKarneH KoHTporep 3a TPaHcgopMaTopHO NpUcheanHeHe 110 kV:
e lMpunoxeHne Ne 6.2. kem T.15.6.2. oT TexHU4eckoTo npeanoxeHune —
Opyrr no npeleHka Ha yyacTHWKa (Aeknapauuu 3a CbOTBETCTBUES,
MPOTOKOMNN OT TUMOBW U3NUTAHUS U AP.).




1MRS757890 EU Declaration of Conformity

Issued 26.04.2013

Version B/20.04.2016

Technical ref.  Mika Kortesniemi

Checked by Asko Koiranen (\4\5\

Application of This document is intended for use as an approval for CE-marking of below men- \{)
this document  tioned products:

Famtly of - 620 series i

Declaration We ABB Oy, Medium Voltage Products, Distribution Automation
P.O. Box 699 FI-65101 Vaasa, FINLAND,
declare under our sole responsibility that the family:

| Feeder Protection and Control REF820

Motor Protection and Control | REMB20
FTransformer Protection and | RET620
Control

to which this declaration relates is in conformity with the following directives:

| EMC Directive 2014/30/EU
)| Low Voltage Directive 2014/35/EU

Directives -
R | RoHS Directive 2011/65/EU

12013

Application of The family is intended for use in the industrial environment and to protect high
the objects voltage or high power apparatus, and thus normally used in a harsh electromagnetic

environment near high voitage apparatus.

- 1 EN B0255-26: 2013
1 EN 61000-6-2: 2005
| EN 61000-6-4- 2007

References Standards

s ‘| EN 60255-1: 2010
- Wﬁ e .| EN 60255-27: 2013
aé\sa a0 04 2018
/ Ha ocHoBaHue 4. 2 ot 3314
Signed by

Antii Hakala-Ranta, SVP Medium Vollage Froducts

AL HP BP
FREPED

ABB Oy, Medium Voltage Products
Distribution Automation

P.C Box 699, FI-65101 Vaasa, FINLAND
Tel: 4358 10 22 11, Fax: +358 10 224 1094
www.abb.com/substationautomation




1MRS758050
Issued 26.11.2013
Version B/20.04.2018

Technical ref.  Jatin Parmar
Checked by Janne Starck

EU Declaration of Conformity

Application of This document is intended for use as an approval for CE-marking of below men-

this document  tioned products:

'f; RIOB00

Declaration We ABB Oy, Medium Voltage Products, Distribution Automation
P.O. Box 6899 FI-65101 Vaasa, FINLAND,
declare under our sole responsibility that the family:

Remote I/O

| RIO600

to which this declaration relates is in conformity with the following directives:

7| EMC Directive 2014/30/EU
| Low Voltage Directive 2014/35/EU

< [2013

Application of The family is intended for use in the industrial environment and to protect high volt-
the objects age or high power apparatus, and thus normally used in a harsh electromagnetic
environment near high voltage apparatus.

References

- | EN 60255-26: 2013
| EN 61000-6-2: 2005
- | EN 61000-6-4: 2007
| EN 60255-1: 2010
| EN 60255-27: 2013

a0 nA DDA

Ha ocHoBaHwue 4n. 2 ot 33/14

AR ED EP
FREPEP

ABB Oy Medium Voltage Produts
Distribution Automation
P.O Box 699, FI-65101 Vaasa, FINLAND

Tek +358 10 22 11, Fax: +358 10 224 1094

www.abb.com/substationautomation

Antti Hakala-Ranta, SVP Medium Voltage Products




Ja yvyactue B oOTKpUTa fpoueaypa 3a BhanaraHe Ha OGU{BCTBGH& nopvyKa c npegMeT:
,MoamMsAHa Ha macnoHanbnHeHa KabenHa enekTponpoBoAHA AUHMS 110 kV ,,3eHuT” oF
nuHeeH HOXoB pasenuturen 110 kV Ha MC ,Xamxu OumuTep” A0 JsitHeeH HOXOB
paseguuuten 110 kV B 1C , MoaysHe”, ped. Ne PPC 17 —~ 169

TexHU4ecko npearnoxeHue

P

TexHuyecka AOKYMeHTaLUs

MpunoxeHue Ne 7 kbm [pednoxeHve 3a U3NbAHEHWE Ha nopbyKkaTa no T.15.7.
oT TexHu4ecKoTo npeanoxeHvwe — 3aBepeHn Konus Ha JOKYMEeHTU 3a uncppos
riokaneH KoHTposiep 3a none ,CekunoHupaHe” 110 kV:
o [punoxenue Ne 7.1. kem T.15.7.1. oT TexHUYEecKoTo npeanoxeHve —
MocnefiHo U3gaHve Ha katanora Ha npoussoguTesnts.

b
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Ravision; E

1.

REF620 Is 2 dedfeated fotdar managanant rey perfecty
25grad fof the protection, control, measuremard and
supsnision of utEty and industi'ad power distrbution spstems,
Inshuding radial, looped and rrsshad retadcks, with oo without
diattatad powsr gereraton, REFE20 can elsoba wed
protact fesdars indoding motory oF Capacir barks,
Adertoraty REFE20 offers focionalty for memonnecton
Brolaction used wih detibted genarstion Baa wind o solar
pomes conraction to utity orid. Furtharmare REFS20 nchdes
functionsity for higivimpadanes based busbar pretection,
REFE20 Is a mamber of ABB's Refon? protection ad condrot
product fzmdy and 25 670 $fes Tha §20 sarias relsys ara
oharacterized by thair funchons! seatabTty and withdranabie
Uit d2sign. The 620 arkes his baen desgrad towurkzash the
T potertial Of tHa 1EG 81550 standard for comminication and
Fearoperabidity of subsation atomation drdoes.

Tra 620 serfes relays suppart a rasgs of commuricaion
protosols bcliding G 81850 with Edvon 2 suppext, frocess
bus according talEC §1850-9-2 LE, IEG E0370-5-106,
Moctbus® and DNP3. Profbus DRV | cammunication prodeest s
suppartad by using tha protocdd cornster SPAZC 302,

2 Detady contiguratons
Tiva 820 $2ri23 redays 2ra congured with oafault
confgrraTons, which can b/a_usedas-emcésorti?zo

S5 engireming wih disrert function blacks. The defadt
Confguratons are not 2T 10 ba uszd as real ecabuser
appiicatiors, Tra end-users atways reed to orests thelr own
appécation congur sten wih the confguraion ool Howeer,
tha dedaul corfiguration ean ba sed 39 a sterting point by
MoSTying R aceordng 10 1 requiamanis,

REFG20 8 avadetda T tan 2oy d2faukt canfqurations:
Corfiguration A with rssonal current and votaga
rraamremant trensducers and corfguration Bwih outert ard
VelEga Sargars, Dl configuration A wih reasursment
trarsducers has mors voltaga measuraments and VOs than
gzt confgration B. This ghes mere possbitasn
appbcations supported by ¢ el confguralon A, Tha dafacdt
configraton can ba stared by means of tha graptical signd
rratric or e graphical appiication funclionsfty of tra
Protection and Contred D Manager PCAGN), Furtharmaore,
tha appbcaion configuration Ancrionalty of PCASO) eupports
tha creaton of mulidaer logie furetions ueing varous legica
damnts, Pedudrg trmers amd Fo-80ps, By euTbring
protection funghions with logc furcton blocks, tha refay
corfguration can ta adapled to vser-spect: applnalon
TegTenerts,
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Faader Prolection and Control 1HASTSTE E
REF620
Product verston: 20 FP1
Tabi 1. Supportes fomatiors, sordread
Furesion A B

Eos1ED TaTe ]
Programeakie bua (19 buios) FRETGGID 1 1

U S - S
i 1 1
. U iR VT 1 -

Sepecapantrmade EE N D
T e e ol rehr ] Fetacen. Tra Fatces of 3 priaion Rt rrprased e rsb of Barsed prota-gon acion Bodk s iatedia 7
ta standecd
0= opfsorad

W e 3 sl bn e bk Bk ek
3 ki vk e B AEHILE

3 Protaction duncors

Tra bas'e congurations oatabla in REFS20 consisl of a wida
rangs of proftsction functions makog tha protacton rda/
Sutabla for virious base Feadar sppications. Tha refsy offers
dractiond and ron-irectional overcrrsnt and tresre]
everkaad protacton a3 wad as drectonef rd ron-drectons
eartfadl profection, ASTittarca-Disid, hrmoncs-based o
wallmatric-based earthefault protection can ba used I addton
to dractional earth-Tault profecton, Furthermars, tha ey
faabures sansitive esThSadt protection, phase discontmity
protaanon, ansiestAntamiient eanh-fa it protaction,
eeroltags and undsrotaga proticton, resduel evenditage
protacton, pesThes§20aenca undanoiags protacton and
regatie-saquenca virolags protastion. In addton, tha
ralay offsrs frequency profechitn RCcRng avarTeQuandy,
ungarfrequancy and frequndy rate-of-changs protacton, Tra
ralay alsn inCOrparated Teed-poha muii-shot autaredosng
Aot for overhead Tra feeders,

Tra $tandard contant adftioraly nchodes mllirecuency
adTitanca-bassd et iaat protecion providg sikcthe
crestional earth-leutt protecton for high-ipadanca earthad
ratraris. Tha opsrason i bassd on aniirequancy autral
it anca measrament Alizing lundarents! fragandy ad
harenis cormporents in Lo and loa.

ABB's cortinuens Ivesiments In research and 3 closs
conparation with customarg have resultad n the bast earth-
fault pratection partiofo on tha mardkst, Thess functions ara
vt with @farant piyscal nautral groundings. h REFS20.a
spcial RRedrg Sgerthm snsbies dipondabie snd teowrsfzlt
direction also during intemitisntrestricrg earth fauts. it
privdces 2 good combinstian of refialEy and sansivity of
prodactaonwih a sngia funciion Ko e obero ardd higher ohimic
earth T3ty and for trandiard and intermieert of rasiriing aarth
fxkn

REF520 ks &30 Capabia of protecting other appications than
Dase e Ting o eutgong teaders. Tha ratsy Inciudss bigh-

based busbar gr on w0 2Al Cire At
supandson Arkions witeh eabia ths feader reday 1o b3 used
a3 for baoshar protaction, The refay incbidss an optional
hancion paciags oMering diectiond acive ad reactie power
protachion that ensbia tha protected feedar ta nchads alse
protars, Addtionaly, tha optional pariags for capacitor bank
protacron rchudes hnctiong o capacier bark ovarbad,
wrbdarce and resonares protection enshEng tha protection of
sEgty star feye) connectad Capadior banks or doubls star
{ape coneacted capacitor barks wih kalaiad or coTarsatsd
reuirad, Furthenmone, tha 2y 0Tars an optional protection
paciaga for Intercondection protsction providng furcton for
ket ageride-through, directional re2cthe pawer
undaraitags protaction (O and tha witags vactor shift
protection. This opsonal appication pack3ga together wih tha
relay’s basio furctionality €31 ba usad with distributed power
gararation T wird powar or 3 pomer ginsration ta
datenmirg whan to stay connected and when to dscovact
st tad gereration from tha utlty grid fofawing odteent
Uty Grid Coctas.

Enhanced wih optionz! hardwara and softare, tha relsy a'so
faaturss Wves Bghl datzetinn pont-io-pard s sarsors far e
fault protaction of £9 cirout bres'cr, busbar and cathy
sompartmant of meta-anciosed indoor satchgaar,

Tha are-fault protechion ssrsor intarfacals aaista ontha
eotana commuricston module, Fart ripping ncreasza staf
saely ard sscurly and Bmits materid dernags In an ar fault
shuton. A bnary input and cutpul modula can e schciid as
an option - hadng tves high spood bivary outputs (D] it
furthes dacresses tha tolal operata Bmd wih hpjcaly 4.8 ms
comperad to tha neanal power outputs,
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L Applestion
REFG20 providas Beder cuarourent and e tn-ult protaction
for wiFy ard ncustry E3rButon netaodcs. The relay (85 both
wolitzd neutrad netwarks and netaorks wih resstance- of
Trpadarce-sarthed neutrais, Furiramaone, bassd on s
acranced Irderstation communication fcREEEs, tha relay can
230 b 2ppiad for protecting fing typa ard meshad Fsirindon
rebacrics a3 well ag radfal retvorks.

REF520 ¢a1 b Us2d wih sthar shgie- or deubie-bustar
eordiguraons with ora of tao breshars, and with Numertus
satching gt Corfigurasiors. it papnors a substantal
rusrber of beth masaly and motor-oparatad discorratong
and eathing saitchas, and it i capatla of (wring ke gs
carfguratons, Tia ruather of controbatha danvdces depandion
e rarmbar of nputs andf autputs ket frea drom aifver 2pplicason
resda. Tranumbae of avalabis V05 e2n be incrasssd wih ihs
Rx0G0) Rerata U0 oodoa,

Tra relay oters eateneive possbites o talortra
configrations to appiciion reqUremeants, Tha tool sute for ad
Refon retaya is Probsetion and Control 1ED Kznager PCAME00,
which contzns 2 the recsss iy oals for cfiquring the
dedes, haudng brctorasty, paraTaterization, s KM ard
SO

REFGZ0#3 21 ideal protaction ard cantrol reley for more
advanced f2adzr schaTes. To futhar improvd tha 210
prgtaction and ta rinkTiza tha elacts of an arc T2ul, tha 620
serfay relays orderad with e ard prodaetion opdon ¢an be
eopipped Wi 2 VO eird fastring Hgh-spesd outputs

operaing N ors mlsscond.

The fodlowig fgures demans'rata dfferent application
BEaTpiET USHg reigy's basie confgLration, Tha configurations
8 moditad by engnsaing lanctonalty accondng b ofaeal
appicetion rieds.

Figarad  Sea bnbar S 2 rection pedehjasr wi corsations abrazenl basstemany
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Ficwa f  DOR GIS ywitchgonr wih tha peisibdTy 1 coatrol tha br-poyion dagmmasctor 1wah

Tha icliraing Sgures damonsirata tha appication Rnction \/hcapeo:abaﬂp'otewonw anoptional
packages incldod In tha elay, Thess packages offer now an paciang for Irterennnsction protaction fer
possbites lor soueral addtons] appiications, The reday's i tad powsr generation, for exampla, wind pover,

baske nctonasty Inchudzs high-impedanca based bushar
dferental profection funclons. Thus, tha relzy can ba
enginsarad for busbar offsrendal protection and by BZng
seneral relays, MUtions Erzrecisl) prataction schames can
a3 ba created, Tha relzy inckrlas an cptions? protection

ore, tre rebay ncludes an opton R poasr prodection,
Ko echances tha fesder refay tapabBises 1o protict
ks nclding mctors 2nd Includss dlso basle knctonalty
protect solsr powes §anSrd TN connacion 1o Wity grid.
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5. Suppocted ABS sohtiors

ABR's 520 serles protention and ool 1slays logsthar win
10 Substarion Managerrant Unit GOWS00 constings A gemine
G 61350 soluton Tor refatty paser dighruition T ubily and
idustial power fystend, To facFrats ard streamdrg tha
system engaaing, ABB's relays s suppled with
pornesctiity peshages, Tha cornecthiy packeges Inciuda a
complation of soltwzre and ralay-specifc nformation,
includng Singfa-Fre diagram templates and a full relyy dafa
wodal Tha data moded alsa inchucss everd and paramster fsls.
With tha cornectidty paciagss, tha relsys can ba reaaly
corfiglrad using PCWE0D and Tntsgratzd wih tha Substation
Maragerent Uit COMSD) of T metwirk oenirol and
managarent Festam MicroSCADA Proy

Tra B20 series rliyy OFf2¢ natye support for I€C B1850 Efion
2 aiso Includinsg tinary and anakyg horizontsd GOOSE
mrssagng. n 2050, procsss tus wih tha sendng of
samplad vaies of 2helog ouTants and voitages and ik
recdng of srpied vahiss of voitages s Rppertad,
Cormpared to tradtonal hard-wied, Intsr-dsvica sgnating,
Peardopasr comuncation ovie 3 gatchad Bhemet LAY
ofars & achancad and versatie platiorm R poasr SyRam
protacson, Among the disinetig fesiees of tha protection
system epprosch, enabiad by tha Rilimplemantaton of tha (=9
1550 pubstation puiveaton standad, are fast
commurication capabEly, Cortirass uparvision of the
Intagrity of tha protection 3nd commuricasion systam, and an
Tntarant Saxibdty regarting reconfiguration and tpgrades. This
protaction reksy series is abis ta optimaly vi¥za interoparzbity
prosidad by the TEC 61840 Editon 2 feahures,

At sbstation level, CONGOD uses tha dala content of tha bay-
Fevel Ofoas Lo erdanca substation level hretionalty, COME0
Fesdures a Wety boonsar-based HAL which pronidza 2
custornizable graphical cEsplsy fof vializng single-fna mirmic
diagrams for seltchgsar bay soktions, Tra Wab HVI of
COMEDI s proddas an tvandes of ths whals substaton,
Inchixsong retay-specific single-frie ditgrams, which makes
Information essiy accessible. Substaton dafess and
processas can 250 ba (ametsly accssead theough tha Web
KM, wiich Irgeavss parsonnel salsly,

i sk REon, GO0 an ba used a5 3 bocal data wikshowss for
tha substaion’s techrical Gacumantation and for tha nataork
a3 cotactad ty Uha dedots. The oofiectad nedecri data
tacitales aatansha reporting and enalydng of retaork et
stuations, by using tha data Hstardan and gwerd handling
fashires of COME00, Tha history daba ¢an ba used for scowrad
mantering of prodess and equipment parformanca, using
galnulations basad on both realtima and Kislaoy vaiees A
batter undarstanding of tha process dynamics ks achrad by
cominng tma-bassd procsss Messuremats with produetion
and reainlenanca eents,

COMSID can also lunction as a gatewdy & prinisa seamikss
cornactay betwesn tha subststion devices and natwork-level
cortral and management Spstems, such as MaroSCADA Pro
2nd System Bl0TA |

Tabia 2 Suppartad ABS solitions
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8, Contro?

REF620 integrates koetineakty fior tha cordred of cirout
braakers, discorvactors and earthing saZohes ¥a tha frort
paral VI or by means of remots onotrsts. Tha refay nchidss
theea cirout brealker cordrol Hocks. Tn addton o 14 crosd
Trezler contral, tha relay fzstures four dsconrecior eontzal
Hlocks Intaraded for tha motoroperazed Gorrol of
Fs0orracions or Grout bresker nude, Furthenncee, tte reley’
oir's threa control blocks Ttendend for ¥4 motor-cparated
control of sarthing satoh, On top of that, tha reley indud=s
addtional four dSeontatton postion indication biocks and
thee earthing swiich powson indication bocks usahls wih
manusty-onty controked disconnactons and esriting sedches,

Tea prysical Hinary lopds and teo physicsd binary ouiputs are
raodad In tharelay for each Caatrolably primary doviza taen
o wsa, Depandig on tha chosen hardaans conguration of
tha relzy, e rurnber of iy nputy 2nd binery ouputs vares,
1 cas2 the around of 22latls birary fnputs o otts of e
chasen hardnara Configraton s ol soffakint, cannectrg an
artemat Input or output ModLia, for Bxarmpls RIOSO0, B tha

:és;?;wiénd binary Tts and cutpuls Utiizatds s relay

000692

configieation, The binary nputa ad
Ttk €21 59 veed fof tha k3 LY

t+a applcation, Tha degration enabies
iritaly resanvad birary puts ard

Tha saatdty of the binary cutpets of Iha
selectad for tha conlrollng of primiry o2

brexdng capacty. i case e reqaisrrents
cira of ths prmay d=Aca ¥e not mat, tha
arday refays shodd ba sangdered.

Tha graphical LCD of the reday's HMI incluck;

agram (SLI with position Indcaton for the
darieas, Irterdonking schemst required by th

alon ba used withdstaut configuraly
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15 usad. Comparad ta d2aut corfigurasian A, there e less
pryseal yoirags tmeasuremants avalztis and s the voitaga
mearrsmands rom tha other sids of tha brester hra tobe
resd through e 9-2 process bus, An autormdostng kancton
altempls 10 restors tha powsr by recioshg thatreakar withord
o fre programmabies estoreckasng shots of desred type aod
duration, The hzeion £an ba used wih every Crout braaker
that has tha 2bEry o a reclosng Ssquence. A bad-steddrg
Fuvnction 1 capahts of perforring load shedding based on
ungartrequenty and tha rata of changs of the frequency.

Ta Mezuramant

Tha relay ConSmsoUsl assures U phass outerts ard tha
v curat, Fathamons, tha relay messurss tha phass
woitages and the residusl voaga, In additon, tha refay
catodates the symim=irical corpananis of tha cuments and
vetage s, s sysiam frequancy, tha acthe and (R300 posse,
tha power factor, tha acths ard reactha enorgy vailLes as wsl
a3 tha darnaned vaha of Gt and powsr GAF 3 L
selsctably pres<t ta frama, Caloutated valuss 2re elso
obtsrad fom ths profections end condion martaing
functions of tha relag.

Tra w235 measured c2n ba sccassad localy a 199 user
Trerfaca on tha relay's Font pand of readiely i the
Comriurcation intatacs of th reley, The valsas car a%o ba
accasesd focaly of ramdlely ushg Ui Web browser-bassd
ussrnterfzea.

The rafay I3 prowided with & iad protés reccrdar, Tha boad
profa tastura stores tha historcal losd data caphoed ata
pariodical tra vl [Famard ntsnal, Tra records arain
COMTRADE hrrmat,

B, Power qualty

T tha EM standards, pawer qualiy b defred tough e
charactaristios of the s.pphy witaga, Trargiarts, shot-grason
sl long-duration volt 33s yarators ang unbalanes and
‘wiveiorm dstortions are tha key charecteristics d2scrbing
provest quaRty. Tha distortion monitoring ferdtions ara used foe
rortaring tha aUTEnt total demand o stortiy and tha viitige
tetal harmonic distartien,

Poaer quality montorng bs an sssontial ssnice that ks can
prodda for thels ndustrial and key custamerns. A mon
systamcan prondda itornation 2bout systamdisturbarces and
thar possibia 20525, It Can slso dalect probiem cordtins
gt tha ey ks,
BqupmEnt mENCoNg 3nd £YS0 eqUpTEE damaga o
faihro, Powes qualty probizms are not [Frisd to the wifly 593
of tra gyFtem, In tact, tha majorty of praer qualty protlams
ang localzed within oustomer lecites. Thus, powsr qualty
mantaring ks not only an eMactiys custamer snioa stretegy bt
250 4'way to protect a wtlity's reptaton for qualiyy power and
serice.

Tha protection relay has tha following power qualiyy morering
foncticns.

* Yairagg varlason

¢ Yoiga mbalance
*+ Curenit harmanics
+ Voirzos hammonica

Thawoktsgs trbakencs ard vt g2 v2rizton functons are ussd
for resArng Shirt-Suration Wil aga yaradons and montoring
Voitage Lrbalance ConRiond I powd? Pansmisvon and
Satrbution retroris.

Tha voitaga and curent Rareries kanctions privida a rrachod
for meonionrg the powss qualty by means of tha cutarnt
watonm gatorian and voieqa wavstarm dstirtion Tre
furetons proddes a short-tarm threz-saiind nvefaga znd a
Tongtermn dernand for tatef demand dstarton TOO and toral
TrTesie distorton THEL

#, Farit locaton

Tres redzy f23tiras a0 options] Impadance-mearsing faut
Ipcation furation sutabla for locating short-ciraite Tn racfal
distbution sysisTs. Earth faults can b kecalad fn eMectiigy
and fove-resttantn eanthad retanrcs, Undsr Croumstarcss
whare tha feult curment magntds & at ket of tha sams ordter
of magnituds o bigher than tha lpad curert, sarth feuts can
Eso ba keatad i solatad neutral dsirbution reteorks. Tha
fzudt Iocaton lunction identfes tha hypa of tha et zed hen
caloulatss 1 distarca o the fault poind. An estmata of tha
2 resistanca valua s also caoulatad. Tha estimata prondded
Irformation about the posshis faull eausa and tra acarasy of
tha egtimated distence 1o tha fat piint.

10, Dishurbance recordar

Tha refzy I8 prowided wih & GERurtance FRoorisr wih up ko 12
aulog and 64 bary $'gnal charrels, Tha aralog charedds can
b 52t to record ether tha waefom of M2 rerd of B aurrents
&~ voltagss measured.

Tha anzlog charrsls can 52 s:4 to tigger tha reeorgng A tion
‘when thameasrad vala 1216 bslow or areesds the sel veluss.
Tha binary 5grad channals aa ba sstto stat arecordng £4er
on tha rising or tha faling edgs of tha binary sgral o on both,

By defzn, tha binay channals 2ra 521 10 200 gaternal or
irdemal redzy signals, for sxampla. 9 Stirt o trip Sgnals ofthe
refay stages, or extarmal bocking or cantrol S grals, Bnary relsy
sigrals, $uch a8 protaction start and irip signais, or 20 extamal
rely contral signad via a bidry ingut, €20 ba st In triggsr the
recerding. Recordad informaton is iored in 4 aen-volatie
ramary and €20 be upkaaded for subseguant fault analysa
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210 V. Both phase-10-phas wiitages and phass-to-eath oorvaronal output refays, shortaning Ba ozl
woitages cen be corvmectad, relsy operalon by 4.6 s with veny Ura-oritieal

Tha redy vartant eqUipped with currer? and vollaga versors ha
thiea sensor Inputs for tha direct conraction of thee
CoTdSIN50rs wih R15 corviactons. As an atematie to the
eombisanaors, £parala curment and vollage senstra can ba
LrBzed usng adepters, Furtbanmand, the adapters alko erabie
thavse of sendare with Twin-BNG conceclors, AdTronsly, tha
reay inchadss one conmareional restduzl-odmrt e d 0271 A
rormaly used n applcations reqUiing sansthe earth-iadt
protection and feadring core batares auent bansfaemers. In
adchEan b currant 2id valras measucaments, tha relag's bas'a
corfiguration Incudes 18 birany Inputs and 14 by outpts.

As an optionsl ajdtion, tharetay’s basc conlguration nchsdss
ora ety st which can b4 equippid wih o2 of tha folcwing
optinnal mod 453, Tra frst optian, 23850na bnary inpds 2nd
outpds modul, adds efight bindey Ingty &g four binary
cutpAs 1o tha reday. This oplion I3 especialy nesded whaa
connacting I rkay 1 $everd controlabls objacls, st laning
room Bor addtoral inputs and cutpts for other signala rsadd
In configuration, Tha sacend opfien, an adodSonal RTRVmMA
\nput b2, nar3a5ss th relay wih st ATD rputs and tao
A Fputs whan addronsl ssreol measwemants for warply
for terperatres, prase.res, sl and 59 00 o of Tnterest,
Tra thind eption s 2 high-speed ouput board Includrg eght
birasy inpats srd threa igh-sped cutgats. Tha Hgh-spesd
utputs heve a shorter actvadon tiva comprred tatha

appbeetiors Dha arg protaction. The high-spead eulpeds 29
ety confguratia In the retsy appication and not Fmited by arc
protection ondy,

Tha ratad vahoss of tha curmert and voit3g Inputs ars sattatle
parameters of [ rekey, I 23680n, tha binary input threshoids
ara salactabia within tha ranga of 18..176 V DG by adstg
tha relay's paraTatar settings.

M binary s and otputs cortacts ara fesly configuratia
with tha sgnal matrix or application eanfguraton inctionskty
of PCMEDD.

23 tha Input/outpat evenview 1atte and i tamming! dizgrams
for more detadad ifenmation zhout tha nputs and outputs,

11 tha murbi of tha relsy’s Gwn TpLts and ouipuis 6023 not
corsr 21 the nterdad purpases, canrecting o an datenalinpd
o utped modils, for aramplg FIOSON, or2a525 tha rurbar
of sy inpts and outputs Utizabde inthe relay configuration.
TG G5, th artemal Inputs ard GUIPUAS 212 CONCEGLed 1
tha tefay Via IEC B1850 GOOSE to reach tast reaction times
betwesn tha reay ard RIOS00 Irformason, Tha nasdsd brary
irput aod ot d conracnions batwesn tha resy a'd RIOS00
units can ba cordgurad I & PCUWO00 tord and Bsnwtizedin
tha redaf Qorfiguration.

Tabla L bpitiospd evaviaw
Domk | Oroer code ogt Aoedog charvels Brary chasnale
word,
A
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11, Beentioq

To cofact, sequenca—ol-gvants Irfarmation, tha relzy has 4 non-
vol3tta mernary with 4 Capacity of 3tring 1024 esnls with
G stamgs, Tre ron-volatla memary relsnsits
dats also i Caza tha relay temporarty loses il sy Spoly.
Tra evert log lacireias catalad 3. and post-faut anahses of
feeder fads and dshrbances, Thalnaressed capacty ko
procest and 5306y data and events b tha relay oy
precagistas to suppont the growing Informaion darrand of
Fature nebvork SOsFQUIRTOnS,

Tha saqencs-cl-events kioaradion 02 be aocassad ether
Ioczly iz the user Eisrfacs on the retsy’s front paned, o
remetsly va the commureaion rtufacs of the relzy. The
normation can 250 ba axeis 2 using the Wb browss.
bassd usar tarface, B locady of mTotsty

42, Recordad data

Tharelzy has ths capacity 19 shora tha reeonds of the 128 tatest
faudl gvsoits, Tha (3000 enabis tha ussr o snalyza B piwss
systect enerts. Each recerd includss cumant, veit2gs and ang's
valuss, tma starp 20 50 on, Tha faull recarding can ba
tiogered by tha start sigral o tha Kp signal of a protzelion
blocks, of by both, The zadabie measemant modes induds
DFT, RMS and peakto-pesie. Fault recceds stora relsy
mreassrertard yalss at the moment when a7y protaction
function shats, b addftion, tha radiun damand cumertwih
T shamp s separataly redoeded, Tharecords & stored in
e nonvalata mamocd.

13, Cordition monadng

Tha concition maniterng Binctions of tha relzy congtandy
moritor the performarcs ahd tha condision of tha crout
brezier, Thamoriion) CoTywses tha spring changing B,
SFG gas peestera, the trae) trma and tha Tnacthay tima of B3
ciro breakarn,

Tra mackarng functons peovida operaonal creult bregker
Hissory data, which can b usad for schadUding prevantve
cirg i brager makndenancy,

In adTon, the redsj Inchades a nantirea countar for mantaring
of how many hour 4 protastsd dedsa has been n opsration
truss enabdrg schechdng of ira-based prevantia
mantahenca of the davice,

14, Trip-cireeet supersion

The trp-cirout suparrision condinuously moriions ha
FeadabEy &nd operabTry of ths frip drout It proddss opat
Greult franitoring both whan the clroud bredeer & nits ciosad
and in ity apen postion. R also datedts s of Grout-bresier
control volzge,

15, Sek-supaciision

Tha reday"s buk-in ssif-supenision $355m Condmausly,
mroritons 1 stata of tha relsy hardware and the oparaton
tha relay so%azra. Ay todt or madurcton d2edsd s used for
arting tha operater,

A parmanart relay 2R blocks th peotection Anctons 1o
prevent ncamect opiration.

18, Fusa tsdure supenision

Tha Rusa falire spenvision doiscts fahures balnein tha
valtsga measurement cirouit and tha rela, The fakres ara
detactad ether by tha ragathes sequenca-Dased Zigorthm or
by tha gt veltags and gara curent sigerittim, Upan tFa
dteetion of 2 falura, tha husa Fadurg supendsion facrion
#cthvates an alam and biccks yotags-dipentent protection
Furcriong from urinlandsd operaion

17, Current cirout supendsion

Currst circut superdsn is 1333 lor gsiscting Indts in tha
curred franstomer secondany Grewts. On gstenting of 2 fault
13 gument dreuit suparson funelion actiatss 20 alarm LEO
ard bhocs certain protection functions B3 avoid unintzded
eparation, Tha tumand Crout spenision nction caiaulaes
the sumn of tha phas? ouTerts from 1ha protection cores and
cornpares M sus) with the maasured sing's raferantd aurent
from a core bance cLiment ranstormen o Irom $2P a0 CVES
I tha phasa clmat rasslonrars,

18, Access contrel

To protect the relzy Fomunsshanized aocess and o mantsn
Infiormasion inkagrity, the redy 8 peonidad with a fourdzel, rofa-
Daiad arhanieaton system wih adTinsiralo-programmabla
rigua] passaneds for tha vigwss, operaton, engiresr and
administraton kel Tha eotiss conirol appies 1o tha front-
panel Leer Flerface, tha Wob broaser-based user infertaze
and PCAEDD,

18, Inputs and outputs

REFG20 can ba seiacted (0 MRasra CJTENS and witsges
ether wih comverdional cuent transducsr s and voltlaga
brangdusers OF Wi CuTan SeNsors and voitagd sansorg, Tha
reday viriant with comentions! transducans i equipped with
threa phasa curterd Pgnds, ora residusi-oumen Bt thees
Fiasa vo'tzap L3, O3 residusheoltags inpat and ona
phasa-to-phasa voltags for symerochack o, b addition to
cuTert snd vl ege measueTams, e riln'e base
corfiguaton noiudss 24 binary inputs and 14 brary outputs.
Tra phass curert ipputs and tha resdied-curant nputs arg
ratod 1S A, thatls, U inputs alow tha connection of either LA
o 5 A saconddry cureet tansfomens. Tha optond $&rsthg
residusb-cument input 0.2/1 Ais rirmatly vaed In spplications
repdring sense etrtriault protection and featurrg Cive
balsrce curend trareformsrs, Tha thres phase vwolage inputs
and tha resihsauoltaga Feul coyers B fated voltsgss 60

= F==1
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0. Staon cotraication

Tra refay Supports a ranga of cormurication protocals
Inciding F£G 81850 Egtion 1 and Eifton 2, EC 61850-3-2LE,
G G0870-5-104, bogbus® ard DRPI, ProTous DRVY
communication profocet i suppirted with using Ha pretocol
comverier SPA-2G 302 Operational information and eortrals
2rp avadabls Srough theta protocols. Hoaser, soma
cormmumication Ranctionakly, fr aomphs, Torizontal
coTmmication betwaan tra relays, ks only enabiad by 12 IEG
1650 carrmuricasion protosel.

The (53 81550 protostt 38 a cora part of tr rdlay as the
proteczion ard contral sppfication B fully basad on styndard
modsfing. Ths relay supports Ea35on 2 and Ecifon § versiony
of tha standard, Wih Ediinn 2 support, tha refay has tha fetest
Bretionalty modeling for subitation appfcations and tha best
nteroperablity for modem subst3tions, Bincorporates aiso tha
13 support of standard dadca moda hrctionally fupparting
dtarent test applications. Condrol applications can wilzatha
rew s2%3 and ahanced stasion control autherily featra,

Tha IEG 81650 commarication rglasertation apports
monRecg and control functions, Addtanaly, pirarmelar
s2tings, dishrbance recortings and fault records can ba
accazsad using tha [EG 61850 protoced, Dishabanca
recordrgs ara aaiabh ko any Ethemat-basad appication
e standard COMTRADE fa tormat Tra reday sopports
simutansous evet [Epating 1o faa dfferert ciants on tha
starion bus. Tha telay €an exchargs data with othiar divices
using tha EG 81850 protacol.

Tha refay can sand binsry and dralesy Sigrels bo other dadicss
LT s EC 81850-8-1 GOOSE [Gareric Objsct Crisntad
Substation Bveet) profla, Binary GOOSE messaging can, for
mcampa, ba ernpioyed for grotzeson 2nd Interocking bassd
protection scherm3s. Tha relay mets the GOOSE parfomanca
ropirenants for tRpping appfcetons i dstnbution
SUbstasons, as daTed by tha IEC 81650 $tandard (<10 ms
data exchengs betatan tha deuicss). Tha relay alo fpoots
tha seneling and recahdng of analng vebias Usmg GOOSE
mEssagng. Anskog GOOSE ressaging enahles easy ransizr of
anziog massremernt valias over tha stetion bus, thus
ExcFiatinng for examphs tha sending of measuramant vales

1 A 3
L (,) E;j 5; ;_:’;9'%3}’35-

e me B LT e ST S e B e A

The reliy also supports E£C 81850 process bus by ssnding
sarrplad veloss of analog Gurtents and vottagas and by
recelving sampfed viluss of voltages, With this nctionalty tha
galvaric ktsrpans wiing £4n ba replcad with Ethamit
commanication, Tha measured values ere transfared ag
samptsdvalues using 1EC $1850-9-2 LE projocc, Tra Intendsd
apphicaton for sampled vahueg shares thavoltages W cther 620
sariad ralrys, having volt3gs based nctions ard 92 fappart.
820 relays with process bus based eppeatons Les EEE 1582
for Mgh acturacy Gra syroivorizaton,

For recungant Biherrel commurtcation, tha reliy ofers ather
o optical or tam gabearic Ethamat netaork irterfacas, Atturd
port with gabeanic Bfarrat nebwor interfacs Is 250 avalabls,
Tha tims Etharnat inderf2oa provida conrsctivily o sy othid
Etharred d2dica 1o an FEG 61850 station bus nsida a satchgesr
bay, lor examplis conraction of a Ramate 10, Btherret netaork
redurdancy can b achined using tha bigh-aalabity
saamizds redurdency (HSR) protoodl or tha paralist
rediamiancy protocol (PRF) of a with seff-hazfng ring wsing
ASTP in maraged swiches, Ethamat fedundancy can ba
appied o Sherrat-pazed IEC 51850, Modbus and ONF3
oratocols.

Tha IEG 81550 standard specitas netwerk redundaney which
irgtnes the system avaizbIty for the wbstaton
comenwricaton. The retanrk redundancy ts based o tag
complamantany protocels dafined in tha G §2438-3 stand sk
PRA and HSR protocols. Both pratocols 2o 2kia to avercome a
ta?re of a bk or Swich with a 20 satohvover frra. in both
prezocdts, each retacrk noda has twa identical E2hemat ports
dodoatsd for ens rataork coninection, Tha protocsis refy o
Ly v of af raresminad formation and provida a 2ero
swtmheovert Bra if tha links of satches fall, thos fuling a1 the
strivgant resl-tima requirevants of e.bstston a/tomaton.

I PRP, e2ch retatrk nada ks altachad 10 Eao indspardent
netaons operated In paralil Tre nateocks are complately
siparetedt to engura fadurs ndspandance and canhine
&Psrent topotogies. Tha ratwarks operats inparalal, tug
roviding Teretma sty ard contiroas cheekry o
raduncancy 1o a.0id fadlres.
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T gravatsetch %
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Fraurs 15, Hgh daaiabiey seasdoin mdedaacy HER) sckitiad

sateh-ows, Tha reizys I 1ha fng topology act as unmanagsd
sazches foraarding wrretatad data trae. Tha Ethernstring
SeiLtion fpeons T8 conraction of up Lo thiryy 620 s2is

Tra choica bataesn tha HSR and PRP rechrdancy protoctls
dzpeneds on tha requred fmetionalty, cost dnd complecty,

REFELS REFSRY

Figura 15, ParaZal redadfarcy protocol (PR} ashfion

Tha seithealirg Erhiemat ring solution enebizg 2 cost-oTcent
COmmaTReation g cordresd by @ managad saltch wih
standard Raged Sparaicg Tres | Protood RSTF] soppert. Tha
reanegad saltch condrol tha cons'sisncy of the loop, mufe%

retays. If mars than 20 reliys 2ra connactsd, A 19 recarnmendsd
ta 5ot tha retatnk L0 seerd rgs, Tha self-hezing Edamet
Fing wobtion dwads Sngka poit of fekurs concems ad
rproes G refablty of the cammunicasion.

REFg15

thaa 2t and data Eowin cass of
HSR appied the PRP principty of parald opsration to 2 singla noda discsrds the FaTa to 2vad kops. Tre HSRring wth 620
rirg. For each massags sard, U N0 5253 T2 T2TES, 06 seriea releys s.pponts tha conredtion otup o3 refiys i moca
tvough esch port, Bath frames cecults T opposta drections  than 30 reliys ace connectsd, itis recommandsd 10 SRl tha
et tha dng. Every nods korwards the Fames itreoshes from  fratwark into s3vsral rings ta qreranisa the parommance fur
ora part 19 arothar to reath tha rect node. When tha reat tima appications.
ongnaing $endaf NOda recehen3 tha raa it esnl, the serder
——
T~
sy - R 2E8
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* Layer 2 mapging
= Pief t pair dolay calodason
» Weticast peration

Tre relay supports the foloaing igh aturacy tima
gyrahironization mathod winh atira-staTping rescluton ol 45
repdred espacialy in grocess bus appicators,
« PTP {EEE 1558) v2 with Powsr ProTa

Patpired scauracy of grancimaster Giock i +/-1 s, Tha relay

&27work 38 2 master cock per BUC algorshm i the edamal
Tha IEEE 1563 support b nohudad n &t verisnds havrg a grandmastar dociis ot avadatia for short term,
redandirt Efamed communication modula,

Tha IEEE. 5533 eqport s inciriad Tn al varisrts having 4

FEEE 1583 v2 feanaed rahrdant Bierrat comernication moduda,

* Orghnary Clock whh Bast Mastsr Clock digorthm

I adcition, tha relay suppors tra syndhronizalion ¥l
Modess, DRPS and IEC 60870-5-103 serid comrurication

= Qre-step Trarsparent Clotk for Edemét firg topciosy
* $553 v2 Powtr Profia

Ll e
RSTE s.ppart
EIIDEIDDEDDEI

£ (skanet 1-8tep/R-slep protocols,

T B Viragws Drerat ymich = Trangrit fmastark: i-step

2h RSTP
oonuandoaa

Tatsa &, Suoppored 1taion commuication ertissd and protocols

100AAZEFXLD

Figra iT.

§¥E2gring Ehartal ring xoditics

A commuricaton coreadors, ercept for tha kont port
etensctor, ara placed on integrated optional comiumicaton
moddes, Tha relay can ba conrrcted to Eharnet-bassd
COMATLITCA%0N SySHams via tha AU45 cocnactar {100Bass-TN
a the Fhar-optie LG corvrtton [1008153-FA). f 2 connection ta
tha $302] bug b requirsd, tha §-pin RS-I55 screw-tarmina! can
b2 used. An optional seral interfacs 18 avalebis for RS-232
SOTATLC AN

Moctus Impismerdstion supports RTU, ASCE and TCP moces,
Besides slandard Modbus Aoctonaity, tha reay supports
Ietriev of tra-stamped everts, charging tra a¢tha S2ing
group and uploadiog of the ftast fRult recards. i a Modes
TCP oonneation b w2d, Fva ciants ¢2n ba concacted to tha
rilyy simudranequsly, Furthar, Modbes secial and Maabus TCP
can ba uid in paratel, and if required both IEC 61830 2ard
Madtag pref0cols <an ba nn simiraneousty,

Tha IEC 60870-5-10d Implermdantaon spports tao paraisl
el bug conractons 1o tao d¥frend masters, Bosided basic
stardzard functionakty, tha ralay suppors cherging of the acthve
st group 2d Lploading of dishurbasea recordngs in [EC
EUBT0-5-103 format, Rurther, EC B08T0-5-103 canta used &t
the saTR Bima wih the IEC 81850 protacot.

NP3 suoports both serial 2nd TCP
ta Bamasters, Changrg of e act,

records a8 supported, DNP s2f2l end DNP TGP can bausedin
paraisl H required. Doth IEC H1650 and DNP pretecsis can ba
nun simudtancousty,

620 series supports Frofbus PV with suppart of BPA-ZG
202 Profus adsplen f Profbus s reqirad ths relly mostbs
artired with Modknss serlad ogtions. Modbus Implementation
et des SEA-protoca emulsion furcionaky, TH3
haretonaity ensbies eonrection ta SPA-ZC 32,

Whn the ralay uses tha RS-185 bug for tha sarid
commirieaton, beth tad- and four wha coreactions ara
supprtid, Terminasion ard p-up'donn resistors can ba
ctrfepared wih Jmpers o0 tha comenarcation o d 5o exdernal
resstors aa nol resdsd.

Tha rey supporis tha Tofowing tina syncheorization methads
with a trra-stampieg resol.ton of 1 ms,

Ethamet-pagsd
= SHTP fmpls Natwtrk Time Protocshy

With spetid tira syrchrorization wing
« F3G-8 fnter-Rargs nsrumentation Gm;:- Tara Coda
Format £)
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2 Locd HAO

Tha reday supports process nformazion and stavus maaterng
trom tha rekay's Tacal HAY via its display and Bdeation/etam
LED, Tha iocal UHML also enabizs corardd operations for the
eqipment connactad érd erolad by the relsy, eher via
disptzy or via marua! push butions avalabls on the local HVE.

LCO dispiay ofers front-panst ys o interfacs furctonalty wih
e hedgation and manu viaws, i addon, the Ssplay
cdusdss 3 usar-configursile twa-page singiz-fne dagram
L) wih @ posyon indcation for the associsted primary’
squipent and primary maasarerants from e process. Tha
51D c2q b3 rodfed ascording 1o user requirements by using
Graphical Cisptay Bt I PEAEDD.

Tha locs! HAE also nchudes 11 grogrammatfa LEDs Thess
LEDs c3n ba condgrured 1o $how darms and Indications as
reccad ty PCASO0 grapiieal coniguraton tood Tha LEDs
chads bad separataly conlrolatds ecbory, rad and green,
maitng ona LED abls 1o Indicats betes tha oiferent states of
Ta monitored cject,

Tha reley slso inciucdes 18 Contgurabia maneal pueh buitons,
which gan frealy bs cortygurad by the POMS00 graphisa?
gorifguration teol Thesa buttand ¢ by confiqurad ta control
t redzy's Irdamial feahrss for exampls changing settng group,
oget disturbancs reoarings and changing eperation modas
for functions of to conirel relay's adsmal equipment, for
a1amgly opRning Of CesnG tha sqipmand, via relzy’s by
olepaty. Thasa buttons also includs & mal Ifeation LED for
each button. This LED is kel pocfigurabla, mating & possivle
b3 U35 push button LEDs to Indicals buiton actifles of 25
sdronal ndcaton/atarm LEDs b addidion to tha 11
progremmabia LEDs.

Tha locd KM rciud2s a push button (L7 foe ha locelremota
cpsrazon of tha relsy, When th relay 15 n tha local moda, tha
ety can ba oparated only by usieg 84 kocal front-penad vser
irtertare, Wihan tha retay 13 in tha rerata mods, thatelay czn
eratusa oommands et rerrataly, The reley supoorty the
remicta sslection of ko ramots modd va a birary nput. This
feature Isalitstes, for erzopda, tha usa of an eriems sadchat
tha substation B ersura that al tha retays ars in tha boal meds
diring rrardenanca work and thal the ciroud breakers cannct
ba operaled remotsdy BOm tha redwork contrel center,

Fizzp 18, Erarmglacl ta L

22, Mourtng methods

By maans o appropriata MOivg 2000550nes tha standerd
reday casa can b Bush mourted, ssTi-fush raurted of wall
e rtad.

Furikar, tha retara ¢an ba mountiad n any stardard 197
mstnrrerd cabinet by means of 197 mounting parels svaitabis
with cut-tuls for ona pelay Abematively, tha refay c2n ba
moariad n 15 sirumant catsnats by mand of 4U ComdSse
eqpiprent frames.

Forths 1oufina testing purposss, tha reday casss cante
PqUPPSS wih test saches, typa RTXP 25, which can b2
mouriad s\da by $d2 wih tharekyy tasss.

Mouri mahods

= Flush mouriting

+ Haght 162 #1
» Width: 243 21 mm
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25, Salection and ordsring data Prodhuct Seferfion Too] (PST), a Keal-Garera

Tha relsy bypa ans s raxnber bibd identes the protzation Took, supports order coda creadon for ABG O]
G corbml réisy. Tha bt s placed abos o FM on i Adtonaten [EG products with erphasis on bl
uppar pact of the plug-neunit. A ocdar coda labed is placed 00 for tha Ralion produtt Tamdy, PSTH an easy o us!
tha sida of s plug-i Ut 25 well as nsida tha casa, Tha ordlar atways cortaring the latest product Information, Tha
onds cons'sts of a S'ring of letiers and digits ganeratad romtha  onder coda cin ba creztad with detaled spatification
relay’s hardamrm and $ofware modilss, result ez ba printed and madad, Fegistration is required.

U ABB Ubeary to sccess the ssiaction aod orgaring
flertration and 10 ganarsta B ordi Pk,
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24, Relsy caes 2nd plugfnunit

For sa’ety reasons, tha ralay ¢a35s for cuent maasurng relzys
ard pronidzdd with automaticaly operaig Cortts for shorts
cireaiting the CT sscordary crodity when arday vl is
withdrzwn from ity casa. Tra relay c209 1y hunber proviced with
a mecharied coding systsm preverting ourent measaing
1efay urits Fom baing insartad bl 3 relay casa for a vollaga
messuing relay Wil and Viee varsa, that i, tharelay caséi a3
assigred 1 A eetan ypa of plug-n urek.
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8. Accessares and ondadng data
Exarplacods HBFNAANNABGIBRN1IG Tedfs 137, Cabien m
Your ordscing coda: Eea ]‘“"f""‘*"
Cabty fox ol secnary b e profection 15w H WRSIZSILS

tﬁehmﬁsﬁ;‘lﬂﬂpﬁdﬂniﬂn

"Gt for oponl 32y for ¢ pesbactin .06

gt () i 2 a 4 5 8 7 & 9 10 1112 13 12 15 48 17 18

< (000000000CO00U0aa
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Takio 138, Mounsng accessatss
Fgura 2 Ocdadeq kay for complats proticson iy e !Ww
SonHish oorting ¥ |mm‘nm|
Wl mourdng WL 7

3 ik enriig Uk wih cchod tor oo et

19 ok g 18 b o refny aced v FOTAP 2 bt s (67 lent 3adeh
ek n a gaen)

" D-id\. cas32202A50H

Focoral sating frgs o RTO moddas REINIHENIND

B G i s e T D § TRted 6 0 Sl T ot U TV 4 - FOAIR AR

usirg 3 Web browser fniamst ExpRrer. For ssculy reasors,
ha Web Broassr-basod user biardzco s disstied by defadt
bt it €20 ba erabled via tha Font-paned ussr rterfzca. Tra
Vb H\ furctonalty can ba §imtad to readorér acoeal.

2l Tosks

Tha protsction refay is dedivred a5 & pre-configured urd
Tichuding the EATER condguration, Tha defaul paramater
$:ttng yalyss can ba changeds from tha frorg-pened ussr
Trterfacs, e Web braassrhasad ussr ntarfaca Wb HVY or
2 PCAWAS00 tood i conbination with ha rday-specia
ConNICiity paticega,

The retay conrecivly prokaga s a colection of softaars and
spantic relsy Information, which enabied systam products snd
100t bo cornedt and Interant with tha protection rekip, Tha
corenciay packayss raducs tha rak ¢f enors In system
irtegration, minimizing dedce coniguraton and sstup times
Fueher, tha cornectivly packagss for pootection relays of tis
prochct $2°es Inciicda a flarbis Lpdats tool for 3ddig ora
soiona local HV angusgs 1o the protecton relay. Tha
wpdara toct s actvated Lsrg POVS00, and it snskies mutps
updates of 1R adgerad KA engreags, thus oPzring frieabla
means for prsshla fubura langugs vpdates,

The Protzction aod Centrol IED Manager PCME0 o3
etenshe relay corfigaration urctionz Such as relay signal
Gonfgaration, appication confguration, graphic: displsy
corigaaton includfing sngla firg dagram confguration, and
IEC 81850 commuication confiration nclding horzontal
GOOSE comemurication.

Wb the Vel beowser-based s Ttartaca Is used, tha
protection reley can b accessed athar locaty o remeRy

Tails 139, Tock

Gorguraton ko wactng locls Jymn
POMS § 2.8 Pobap 20156625) or bter
Web browsarbased ot Wit E-;;.E_SBE'Y‘JGuEIlji -
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2B, Cyber gecarity

Tra efzy suppcrts rois basad ussr athrtication 2w
authoriration. It can 510 2048 2udit tral e.erta ta 2 none
volardy mamory. The non-vdatia memocy s hassd ona
mamocy type which diois fot resd battery bacion or regular
eamparant iechargs to mainka'm tha masmary storage. FTP

and V220 HVE usa TLS encryption wih a miriram of 12808 key
fargth pretacting tha data o trensit. Inthis €322 ¥ usad
commLnication proteents ara FTPS and HTTPS, Mraar
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1, D

RIOSOG s designed ka axpand tha oigtal and anateg VD of
ARG 5 Pafion® protection and control relsys and o prodda 1O
for COAMS0D suibstation autornation unit using tha FEG 61850
ard Modous TGP comraunication, Buh gahvanic Ru-45 and
tptica LG Iyps of correctors are supported for Etharat
station burs commurieation. RIOSCO can dlsa baussd
sacondary $ubstasons for faut passsgs ndicasion & powst
easstements reparting values directly Lo 2 paar profection
redxy ot to an upper kovel systam ROB00 2ccepls threaphass
sensor shgnats fueitans and curtent) and pronddes Dl
dataciion and matering functons,

RIO500 abipas tlextin VO assigrmant 20d provides seamiess
G 81850 connectidly betassn the substation ingut and
output signals and pretaction riay or COME0T substation
gatewy fnsurirg Wrproved factonsity snd perfomrncs.
RIOS00 supperts both Edition 1 and Ecbtion 2 versions af tha
[EC 61850 §tarafzed. RIOG00 can also bausad 332 stand i
dandea in grid aviomation applicaliors.

RIOB00 hedps T siTpi S g and decreasing the wiing nsidatha
Sbstasion by dgtizing the hartarad signals, Ths huty
hardaired tradtions] mediat-woitagd seiidhgsar/substalon
cortral and protettion System TeRuits n ertenatiy LD wiing,
corviscting dedzes in saichyser signaing bo the exterral
systerrs, for arzmpla, ta tha RTU of elher bighar el
SAOTATON Sy,

RIOG00 pronfdss addional LU within tha seitchaear using
Etternat oommurication. The FO signals can bs efciently
traryTitted betwesn tha protection rely of COMEDD with fast,
tigh performancs EEC 81650 GUOSE comirmunicasn.
Alarmathvely, RIDG0 630 communicals with an upges kel
o system g tha widsly accepted Modts TCP
adomaon prescl,

RICGOO binzcy gt modita can Da vgad for sanding binary
Lt Valos from primary equipment o secondary sysiems 1o
e profection réfays or uppsr kel spstam, Tha Brary cutput
rradules can bz ussd to oondro e3sipmend basad on
contred sigrd recetied from comimRnicElon,

AICHO0 smart corired modk s (SCV) can by ussd for cifvent
Satthgaar appications o driva primary Swiches, Tha madus

2 Modutar dewign

RIODC0 s bult on an kndustria! hardwara platiorm which
providas the sama refabdty, perfomancs and real-tima
funclonally as ABB protection relsys wihatardng exdroma

enabies tha contiol of 2 combingd threa-pastion svich
[scorvector ard earthing saitch) used n gad rendasd
satchgess of Stardard terposTion satches B
disttndacior or earthing §aches, Avarnathely, tha bezuy-duty
outpet cortcts of tha smart controd modida c2n baused az
poase outpits for cieuit bresier trip Croulg (o maks, carry and
break tha blonging trip cod current, Furthernore, tha smart
control mocksts can ba ussd a3 & ganenc four binary Tnpt and
four f2st power output modul,

Wih the RTDTA modubs, FCS) c2nbs used n dlardnt
Maanng & % RICA00 eanreceha i e (0
Vit BT o 21250 Sput shgnals [ra) from varlous transdocers
of dadoas, rput cument {ma) c2n ba ey seald for vadaus
appiicationg, for exampla, transtomnar tap charlgl! poston
Tnfeaton, The iiput valus s formardid 1o a peer protection
relay of to an upper kel systze, Wi e analog atpat

i da, RIDG00 o2 condrod an eaterral ovics haing an ma
Input,

T addzion, RIOS00 nchadss a mes surarnent madide wih fult
passaga indcation (FPY) functionstty, This modula i Triended
for gris autamation appleations whare RIOS00 enakics
scourale eurterd and woltags massuramarts from 2 madum
voht2ge nataork UtBring ABB's accurals and Jght weight
2anzor tachngdogy. IGA00 nth the measremant modua can
batsod a3 a ehandslons it passaga Indicatay L. Bassd on
tha measured MV valgs, it can gha voitaoa presencs and
directional fault pas$a8 PER%0N and repdet tharn to an upeesr
tgrvel syston Tris 250 enablas powst Sow axd powe? quUalty
montaing. Tha ypieal aoasacy of Ens votages, ouments and
activa power 1§ Detier than 0.5% and for othsr powsy
FAagemans bettar thar 1%.

Tha FPLmod i Incorporetss tha lalest fault oetection
2gerithims uzed n tha Relon famidy. Wih ezer-douse
midefrequency admittance-Lasad (MFA) earth-lault d=lecton
sgaritien, T acourately detents scld, resstve sl Tterriant
typs of eanth feulis. Praciical sacstivly of upta 10k of U
T2t resiatance 6an ba aciened in symmelical networis, This
ool functionaity I8 suiatds for highJmpzdants ganhad
ratwores, and especiady for comperaied and unsarthed
retaorks whare 200Tats and ssiectie exth-falt delection s
morn chatengig dus to ow faull currerts.

terparatres, elactromagnstis interfareicn eand shingant
Inchus'ry stendards.
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A corbiation of 2 e madulzs can b3 used i 2 $7QR
BAOG00 stack, Tha total rumbsr of moduf2s that ean b
sgportsd by & nember of powie spply moduas s
autamaticaty chacicad by PCMEOD. If ths sslectad corbinaton
of rod £33 EXCd3 tha numbar of suppartad modulss relatsd
o prser consurngdion, tha Condguration kol ghes a1
incication and g ot procead n configalg the stacic

brelcation LEDS

RIOSO0 s eqippad wih Afersnt indie1ton LEDS av3lable on

grterent modies,

= Azady LED o 2 modhdss

& Status Tndfigation LED for each bindey input 377 catpd

+ Sty Trefeation of detsctad poser foas ard dishabances
nretaock

+ [RF LED which rdicaies a it condon if 1 ks stead?y O

» Commuriestion dagnoste LED on th comimuricaticn

Confipumtion s arples
Tha usar-5pecific oonfiguration €21 b adiplsd astording 1o
appfcaton replrerends by combning dFsent modles.

RIOS00 c2n b2 cofgursd with a combnation of lony-voitags
and Hgh-vottigd modudzs, for exsmpls, PSVH-LEGM-DIvVGL,
PSMLALECA-DIVEH o P3ML-PEVHALECN-DIVEH -DIVEL-
DOoMd.
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5, Communication

RIOG00 supparts horzonts] GOOSE [Ganeris Chiect Orlsrted
Sbstaton By commnicaon asooeding bo the S 81850
substation sutomation standsrd verslons Edfiton 1 and Fotion
2. B me=ts tha horlzontal cominiation psromrance orteta
for protection and fait detartion pupes:s defneg by G
B61E50-5, that is, p2ar-to-pesr commuyrcation <10 ms,
Curardy, tha G 81850 MWS profa for vertied TCRAP
CXRHUrE G0N i ot suppoeted.

( RIOG0G 2lsn supports Modbus TOP commurnicalon 9 ohs
Moabus TCE cbsrd. IEC 81850 GOOSE ard Modbus TCP can
b2 ussd 1 peralel In tha sams Bhemat based station bus,

RIOSEO I dasigred to send and recthve binany and analsg
Sigrals  or om the ABB Rslon® sariss protection relzys and
tha COMGO0 stafinn .tomsaton U/RTU ushg 4 IEG
B1650-8-1 GOOSE profs or Modfiysg TCP, Also &y RTU
supparting the mentioned protoccts €31 ba vsed. RIOSI0
substribas to 3 GOOSE messags Fom d marieum of fra peer

pratection relays and pubishss to mutphy protection relays a3
corfgured, RIOGOT fupports pubtishing of a madmum of s
GODSBE data sats. His posstla o sand tima stamped ovants
using the GDOBE sarviea with a TO class aocurasy,

O30 also supports Madtus TCP commurication ysed n
Ehamat networks, Tha oorrmucicaton typa i clent-samver
whire FIOG00 acts as 3 Modbuz TCP senver, RICB00 Mofous
TCP sorver supports connscBon ta ong Modbus TP chart

RIOBON oommiteation modua includss & gaborie R4S port
with 10/100 hibte's or Boeroptic LG Sthemnat for IEG §185%
GOOSE and Modbud TCP comrunscztion, Thaysed cabiatypa
frvust ba shiekdod batstad pak cabha CATS2 attha mickrmum or 2
ruttimods Byar-opte ezble with an LG convacton,

Using tha sama Erhamat port, IS0 c2n b3 connactid in
paradsl {0 PCVG00 273 a Web browser over the saTad
oot aon bus,
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Ernre 11 shoes RIOSO a3 a 2ol passai nocator ke
Fyvuo

4 Set-wpenision

REO600 Mas 3 buft-in sedf-supendsion featura which
corirucusty onitors tha stats of e RIOH0G hardware and
tra operaton of tha so'tadre, Any T3t o matunetion detectad
Bugsd for alartng tha opsrater, A dedicated LED s providad ta
Tviicate tha fadre, Tha seX-supenison status of RIOS00 B
also cistriutad 13 tha JEG 61650 station bus as ora data eriry
e pubiisted GOOSE frama, One of the cutpt cortasts of
e Fgital putput ok can B2 corfigurss to indieats tha
staiug fra-contxct] of RIOG00.

Supandsion Inkormation s gvalable Gver Modta TCP or va
Web HW,

AT moduls veesion information, RIOG0D tonfguration version
arad Frevaara chatisums i 2150 aalatis for Boet
Franagament pUpasas.
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3a y4acTve B OTKpUTa Npoleaypa 3a Bh3naraie Ha obllecTaeHa nopbyka ¢ npeaMer:

JMoaMsHa Ha macrnoHanbiHeHa KabernHa enekTponpoBOA4HA NUHUA 110 kV ,,3eHut” oT
fnuHeeH HoxoB paseauHuten 110 kV Ha MMC , Xagxku Oumutep” Ao nuHeeH HOXOB
paseauHuten 110 kV B MC ,,Moaysaue”, pecd. Ne PPC 17 - 169

TexHUUYECKO npennoxeHue

P

e e

TexHu4YecKka OOKYMeHTaLus

Mpunoxexue Ne 7 kem [lpegnoeHve 3a UsnbiHeHWe Ha nopbykata no T.15.7.
oT TexHW4EecKoTO NpeanoxeHne — 3aBepeHy Konvsa Ha JOKYMeHTW 3a Luchpos
nokarieH KOHTPONep 3a none ,,C? umoHupaxe” 110 kV:
o [punoxerue Ne 7.2. kbM T.15.7.2. 0T TexHU4eCKOTO MNpEeAnoxeHue —
Opyru no npeleHka Ha y4yacTHuKa (feknapaunv 3a CbOTBETCTBUE,
NPOTOKOMU OT TUNOBU U3NUTaHWUS U ApP.).




1MRS757890 EU Declaration of Conformity..

Issued 26.04.2013

Version B/20.04.2016

Technical ref.  Mika Kortesniemi

Checked by  Asko Kairanen 49

Application of This document is intended for use as an approval for CE-marking of below men-
this document  tioned products:

" Family of | 620 series

Declaration We ABB Oy, Medium Voltage Products, Distribution Automation
P.O. Box 699 Fi-65101 Vaasa, FINLAND,
declare under our sole responsibility that the family:

Feeder Protection and Control REF620

Motor Protection and Control REM620
Transformer Protection and RET620
Controf

to which this declaration relates is in conformity with the following directives:

.~ TEMC Directive 2014/30/EU
"+ ow Voltage Directive 2014/35/EU
" | RoHS Directive 2011/65/EU

[)[ rectlve '

~Je013

Application of The famim er}ded for use in the industrial environment and to protect high
the objects voltage or high pgwer apparatus, and thus normally used in a harsh electromagnetic
environment neal high voltage apparatus.

References ~Standards | EN 60255-26: 2013
ey “oo ] EN 61000-6-2; 2005

o EN 61000-6-4: 2007

"] EN 60255-1: 2010

-1 EN 60255-27: 2013

FaTaWaV. B alal ¥al
Vaasa Ha ocHoBaHwue un. 2 ot 33J1[

Signed by:

Antti Hakala-Ranta, SVP Medium Voltage Products

AL EP EP
FREPED

ABB Oy, Medium Voltage Products
Distribution Automation

P.O Box 699, FI-65101 Vaasa, FINLAND
Tel: +368 10 22 11, Fax: +358 10 224 1094
www.abb.com/substationautomation

& 7 // 000724

: ¢
bt



1MRS758050 EU Declaration of Conformity

Issued 26.11.2013

Version B/20.04.2016
Technical ref.  Jatin Parmar
Checked by Janne Starck

Application of This document is intended for use as an approval for CE-marking of below men-
this document t:oned products

Famlly of e RIO600

Declaration We ABB Oy, Medium Voltage Products, Distribution Automation
P.O. Box 699 F1-65101 Vaasa, FINLAND,
declare under our sole responsibility that the family:

Remote /1O RIOB00

to which this declaration relates is in conformity with the following directives:

. Directives _ ..+ | EMC Directive 2014/30/EU
Coinh b e ) Low Voltage Directive 2014/35/EU

2013

Application of The family is intended for use in the industrial environment and to protect high volt-
the objects age or high power apparatus, and thus normally used in a harsh electromagnetic
environment near high voltage apparatus.

References

*-"{ EN 60255-26: 2013

- '{ EN 61000-6-2: 2005
"2 11 EN 61000-6-4: 2007
7| EN 60255-1: 2010

- | EN 60255-27: 2013

Vaasa . _onnd onia

Ha ocHoBaHwue 4n. 2 ot 33J1[

Signed by:

Anttt Hakala-Ranta, SVP Medium Voltage Products

4B EP K
FREPE

ABB Oy Medium Voltage Produts
Distribution Automation

P.O Box 899, FI-65101 Vaasa, FINLAND
Tel: +358 10 22 11, Fax: +358 10 224 1094
www.abb.com/substationautomation




3a ydacTve 8 OTKpUTA npoueaypa 3a Bb3naraHe Ha obUecTeEHA NoOpbYKA C npeaMerT:

LflogMsHa Ha MacnoHamkNHeHa kabernHa enekTponpoBoaHa nuHust 110 kV ,,3eHUT” oT
nuHeeH HoxoB paseavHuTen 110 kV na MC ,Xapxu OvMuTbp” A0 NUHEEH HOXOB
paseauuuTen 110 kV B 1C ,,Moaysuxe”, pech. Ne PPC 17 — 169

TexHUUYeCcKo npeanoxeHue

P

TexHu4yecka goKyMeHTauua

Mpunoxenue/a Ne 8 kbm [pegnoxeHue 3a U3NbLMHEHWE Ha nopbykata no
T.15.8. oT TexHWUYecKoTo fpeanoxeHne — 3aBepeHo Konue Ha Katanor wu/wunu
YacTu OT Hero 3a creyuvanuavpaiuTe UHCTPYMeHTU (onvcaHu B Tabrinya Ne 9 ot
TexHuyeckute cneyudukaumm U N3NCKBaAHUAR Ha BBLINOXUTENA 3a U3NBIHEHUe
Ha fopbykaTa OT AOKYMeHTauusTa 3a yyactue) 3a obpaboTka Ha cyx cunos
kaben 110 kV 1 Hanpasa v MOHTaX Ha CbeQUHUTENHU MydU 1 kKaBenHu rnasmn

N 11T




\KaSIL

Katanor cneunanbHoro MHCTPyMeHTa s MOHTaXKa KabenbHoi
apmatypsl 110/220kB Apkacun CK

Ne H3obpaxenue

Hawnmenonanue

Hafop MOHTaXHOTO HHCTpYMEHTA

Komnnext 1010

(MoHTaXHEBIH HHCTPYMEHT BKIFOYAIOWIKEH B ce0Aa HeoOXoaHuMEIe
MOZHIHK JJIA Pa3IeNIKH H MOHTaXa Kabers BEICOKOTO
Hanps>keHUA U KabelbHOoH apMaTypEl)

HarpesarensHnag rimura
{(ITpennazHadeHa A NPOrpeBa KOMIAYH/IA KOHIIEBEIX My(T)

HarpesatensHas «pydamka»
(TITpenHazHaveHa JIA NPOrpeBa KOMNAyHAa KOHLEBBIX My(dT)

HpmnocoGneHHE_ggg HATAHBAHHS CHIHKOHOBOTO H30JLITOPA
{ purcrocoQuneriie COCTONT U3 IPOYHBIX, MATKHX MATEPHAIOB,
~4TO HE ACIIyCKaeT IOBPEXACHHKI Ha IIpUMCEHsIEMOH apMaType)

YeTpo#ieTBo A Kpererus nebenok
(VerpoiictBo dukcHpyeTes Ha Kabeslb M UMEET pazhLeMEl s
KpemieHus nebejioK)

Arkasil SK LLC
www.arkasjl.com

}ar sil.com
’ p




Ne Haobpaxenne

Haumenorsanue

Jle6enxa menrounas r/ 1000kr.,
(IlpenrasHaveHa AN HATATHBAHMUS CHIHKOHOROTO M30/IATOpPA HA
KaOeln)

Mammuuka KabejipHas yHuBepcansHas Unicut 30
([IpepHaznaveHa A yAAACHHUS MONYIIPOBOASAIICTO DKpaHa U
M30JIILHY ¢ Kabenell BEICOKOr0 HAIPSLKSHHA ¢ IHAMETPOM 110
mzommanEy 30mM- 85MMm)

Mammnka kabensHas yHupepcansHas Unicut 40
(ITpenuassayeHa s y/IaMEHUS TOAYTIPOBOIALILIO OKpaHa H
H3OIALEH ¢ Kabesiel BEICOKOrO HAPHKEHMS ¢ JHaMETPOM 110
nzomayH 70MM- 125MmM)

Ha6op ans nporpesa xabeneit A
Komnexr 1080

(IIpennasuaueH A MPOrpesa KadeneH BEICOKOTO HAIPSKCHHS.
JIOIIONMHHUTENBHO B KOMIUIEKT BXOAT 38/Jal0IIHE H
KOHTPOJIMPYIOUIYE TeMIIEpaTypy NpHOOpEI)

[Tuna neHTOYHAA HO METAIILY
(TIpenHasHaucHa AN MOMEPEUHOTO I Kabeld ¢ JIHaMeTpoM
o 125Mm)

Arkasil SK LLC
www.arkasil.com
info@arkasilccom




Kabeldon cable accessories and tools 1-420 kV

'Fundamental'fém

Wa work on the basts of feur fundamental
tachnoioglzs within which we have
anturidaizd substantial experse overmany
years,

Eketrival connections
Tha safe and secure transfer of elechic
cumert bataven cabla corducors

or bateeen 2 catia eondudtat &
ard a dvics lequites. ) %’},&iﬁ
a bty Fan :

\ha testand dave'op
various methods, but Sc-mr annictr kot kSt
In most cases we use serea technokogy.

This gives us the possiblly of offedng
carnplete sohificns in Ena vwith our phtegophy
of easy and salzinsta¥ation.

Contrefling electrical fields

ALMgh voltages the slecrical £21d5 must be
cortiofed so that the strength of tha Insalaan
of tha sumounding matesdal is not put st riskc
Depenrdng on tha vot2ga level, wework witf
diferect methods, @ g. geometical refiactie
of resisSre field corfrol Gromelical fe'd
contied B3 achieved with premoided stress
cones and spidng blacks, Resssa and
refractie £2id cortrol are achieyed with
special fiskd controfing meteridls integreled
Wdo prefabricatedterminaton Hocks.

AR AR

Development of crecpage
cusrent resistant materlals
Ouddaces, £atls 2cgessnas
wre exposed by makr
siresses, a9 UV radaton
from tha sun and tezpags
cutrents causes by
precpitatonand pofution,
Calfa ascessaries are
instafed everyaheracatha
faca of tha planet in humid
tropied endronmédds, n
exteme co'dos in the
el Eng salt mistof coastal
regiona We davilop
materialy ard designs
for outdost tsethat
2ra ¢rly minimaty
afected by extérnal
fadors Inthe e2se
of eztia bermingfors,
s theinsulstors,
both in the porcefain
and the composta
maierdal Prected
endurancs tssls ara
2n impadatpat of
our devaopmert
'M:di. tn adfion toWesther-O-Melartosts,
tehamber bsts and othet
longenm t23is, the produsts are tested und:f
extremaweathes coniions,

Deasign of fow voltage networks
Elactrical dsyRasonin calis netavorkes cals R
sals and rogged preducts to maka it easfer ta
connect cabies and to wihstand extamzl
factars such as humidty, Wbraton, e, fora
mafurcions.

bong Erawithout causing
Lengthy experience of our ¢wn menw’ac:uw
of =aitehing de.'u:es b i

encosires, as well as |
good customer
refasons, mears that
wacan qicky adagt
product devalnpment
o suit tha n2eds of m Toard,

the rrarkel

Asipatate product {:a&a!owa for e weitags

swichgears I3 gval Hamrequ:st 0 0 0?

Introduction

Wawork 10 creato safe dactica dsYuion
via cabla nedwodks, To achiera this, wa
derefop, manufachea and market a biozd

renga of cabla accessodies, seiching davices
2nd enclosures, Qur main groups of customars

arg powed Supply comparty, nilwork

eomparies, industrial eempardes end OBMs.

Oux primary areas of expeitise 2
elaciical cannections in cabla systams and
control of elecrical fia'd
O own 1258ng plant s an Important a'd &
prosduct development,

o.m,hmwhmxmso
omalrit fort st of Gothivbarg [Gberg).
Tt pep-duction B mtomated and et
stigect qaBy aod enioamictal igubementt.

Quukity ead chs exrimementer exiang
ot top-plecitics. They arm Expoctiat
sadealfevidaatpus chihe stmromgic
Plaa

Oz careollly coasidesd Bveenzeaiy
i quality 12 tha e viractear ais Sased
o modeca poiaciples, Thepkrd o tha
Edfleeat of wmbitivas goult be
vempriitirences tnd prakad Ty, with
& vaw trmecdmiring valza 62 cha
rcmer

¥ wock coadzn ool b kapcare cer
processes. Inpoutant Exadetioar Er ki
wock e
% FSO 330! qratip eixndecd
T IS0 0] eavirn ented steadsrd

=]

Reasons for choosing

e Beldoes prodicts den peperseasted
\br 2 Bla petwecky ol orer the wadd.

Orx bastnsar iden e
"W pronide comprales it wock

with elrotris pawer vith sodstinar which

e Sl thacw 20 foiat 1sd cozoect c1bes

sasidy end webly, sod disecate electeicity”.

Catalogua
Thairtreductory pages showthe most
importact produscts in thelr proper
endronurant. The entrs rangs is than
peesznledin three man pals,
— Gebifaaccessorles € 1KY
= Cabzaccessorles 123G kY
—~ Cohlsaenessonzy 52-420%V
Inchudog peduct facts and stdaring
ivormation in telia form., An #phabetical Est
of contants and a Bstof contents by product
cztegary can be fourd in Bre end of this
catatogqua.

The preduct catalogua b also aratable
©n GO and 5t 0t wetd slaht

Wareserva the fight to aler ths desion
and rangs of our products.

Box $3, SE41L 15 ABngads, Swedea
Tk 32T W

Fac 56322 TR 8L
wwwablec/kabeldon

Kaheldon cable accessories

A catla ntwork must bs capatia of
swppling eledric powet withotd intetrupon.
i a fadure G025 oocur, R s usualy the
Rmcton poins on tha netaork that zra at
fauit, rarely tho cabla, So it pays o choose
calla 30025500505 with care.

Uniqire, long experiente

Long experiencs trings great exparfise. \Wa
farve been mantfachuing cabla setassenies
for paperinsulated catiss for about
TOyears. \hen XLPE Insulatzd catds bagan
ko ba used justover £0 years ago, we were
involy et from the outset Stnce thenwe
hava ahwzys beenin tha forefront of
deveopmenis.

SEETalas:
g ga¥ay n 1952,
Leading cesearch and davalopment

Our walchaords arg sTrpicly and sx'sly.
Out cota competenca bs our experise in

Betler economy

Kabaddan cable accessadias provida greater
sa'edy. This means mzjor savings In tha long
term, aswed 23 fower costs from simpdfied
rovines for purchasng, dafvades and
shres.

Tesds of ndder sawgua



Professtonal trainlng
Thatechaiogy of cables and ther
Instafzson ts comstanty developing,

WWa oifer broadtbased training in cable
technulogy and accessorizs.
Qurinshructors alsateke partin our
deveiapmant prejzets, soyou can b
sura that they possess access W the
latestieshratogy.

Wa arranga Haning ogammes
ard pracical exercises b the assembly
of catifa aocessorss up ko 420KV,

The lzngth of Ema necdadis dug o the
selzcion ofthe raréng.

A courss partopas wil tecefra
diptoma or a tralring eertficate sl
passing atheorefed and pracical test

If you weuld Exe 8 kitow meda dbout
tha ¢ourses, contadt ourtraining
depetment

uopanpogy BT

Standards

DefinRion of voltages
Cables and cable accesselzs wra dassFed
accordng to the votages at wiich they
oparata, A rapid sunigy &t stendards all over
tha word shows that the deslgnafors are a
fige dferent. However, usad deslgnatoain
iEC gives a clear pictura of usad vecabulany.
Tha votagss narmaly Lsedin this context
ara:

U, =th rated ras (rocd risan square)
powef-ieqienty voiegs between each
concfctor

and sereen of shaath forwhich

cables ard actessaries are dasfgned,

U =tha rated s power-requancy vo'tage
betamen b Sfferst conduciors for
which the czbles and accessories ara
dasigrad,

Mot This quarthy iy affecis o design ol ren
el faid calis and accassordes.

U_=the masimum rmes panes-frequancy
voitaga bebween bvo diferent conduetors
forwhich the catiss and fias ate

Tesn e r-;hwhg-hmm

HD ([Hameonizaten Bocumant]
‘These slandards wete deva'opad by
CENELEC for the Furopsan countries,
Tha aim ks 10 52 The same standards
thrcughoit Ewsopa, 1o eiminata
obstagies to trada lnmost eases, thesa
stasdards harmonize with IEC

Each Euiopean ooty

dasfgrad s the fighast votags that
c2q bs sustaned under normal oparaing
condftions at any Eme and at any point
T & system. It exdudis temporary
votags vadatons dus o fault condions
and the sudden desonnection of farge
loads.

Standards and typa testing
Blechica componsnts must mesd pumerous
requitaments b areas such 23 functona
safely, {achrical pardformance, parsond salsty
ard 59 o0 Forcalla acoessories, complance
with the qualty reqiremneants is chackad by
ype and reuting tssing We perform thess
tasts bo verious standards, both ntamatonal
endnatorel

Thesa are tha standards on whichour
tasty are usualy based

TEG ( Internations] Eleckolechnledd
Commission)
Anintarnatonad standacd.

EN (Eurepean Norm)

putEshes tha standzrd a3 B3 ewn, and
thera may ba some nasonal dnitatons
and spedal requrements.

|EEE {Tha Insitis of Eleciriead and
Elactronics Engnasrs)
Ths stardard s manly wsed nthe USA

Eafer Saecish standards are badrg replaced
by standards draan 1 by CENELEC Far
evampa, Swedsh stendad SEN 24 1434
edian 2, 1977 for XLPEdnsulzted cables s
replaced by 53 424 (445 ecifion 1, which s
fdarsical o HZ623.1 51 ard RO 623.1 81,
Some customars require spadal tests that
are rod includedin the usual standards. \We
are usualy able to mast ther tequizements.

EBR (Bl Buiding RaSonaVszgon)
Is a Swedish system for the rationat
Paoning, cons'ruction and mantenznce
of aciricity dstibufon plants and
fasifiesin tharang2 0.4 - 14560,

Voldagerangs U 12kV
In s vo'taga Jang-a. tha furition of cabla
accessorias i to provids macharical
protaction and Insefation There s no nead
for controlting the eleciied fald,

in the past, theve wes nontecnational
standard, only nationa! shandacds, CENELEC
therefore produted an nfernaionad shandard,
HD 673 51, which is equient o Saedish
standard, SS 424 1444

When the CENELEC staaderd |s adopted
T a country, it c2n ba supplemented wih
ona of more national opbons, fof example
requirements for mpact reslstance atlow
ambiantiemparare,

Voltagaranga U_ T242kV
|EC; Crrrentstasdards arg IEC 51442, which
ciers testmethods, and EEG 605024, which
sets oul tha 23 ¥ requlienanis.

IEC sontaing U_S 36KV,

GEMELEC: Cument standards are
HO 5231 51, wiich coves test methods,
and HO 623.1 81, which sets out the testng
reqsremants, Tha man ETeencs belaeen
{EC and CENELEG Is that CENELEC
$Emaiates zlongst pasied of temperaing
cycing undy woitage,

A tast conducted In acondanca with

CENELEC 250 saisfas tha lEC requiremsents,

Standird HO §29.251 epples i
aCcessarias fol paper-nsulated caties and
transion jorts,

Tointiuda the sl voagss which oo
in cert2n Ewop2an countries, CENELEC has

inchudied maore veitage dasses than JEC,
In addition, CENELEC nun Lpta U_S2 KV,

CENELES waitaga clarsas

| [~ =4
|
I

sl NI R

d-i‘nfons a'ad d¥er sEghly &\‘neen IEEE
and J1EC. This can make frect compaisons
diSout

Yoltagarange U_ 52520 kY

{EC stardard 60340 ctvers cabla systems
with volages ebove 35 kY up ta ITOXV. The
third ecfion of the standard now a'so treals
routng lasing of cable sccesscaids.

1EC standard 62067 covess cabla systems
wah vo'lages abowe 170 kV Lp o S50 kY.
Tha slandacd also stales methods 20d
reqUrements for tha rovtne lesing of calla
accessorles,

Both 60240 2nd 62057 daal wihtestng of
order protecton for buried joints and serean
séparaton ko, These fesls ara to qualify the
eledical parformance of the outer protecteon
with special emphas’s anwaterfghiness,

FEC voitage classen

w-s:.pgr,-m aocasscfi;ﬁrum
bypes of cabi

Manufacturing and testing




Refarence pictures
Cable termination
APEGA GIS

Reference pictures
Cable terminations
APED, APSEA

H
i
]
2
2
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HPEGA 1300 sG55, Fiiand, FPEGA 17014 2 053, hucirata.

Reference pictures
Cable termination
APECBE 84-420 kV

Reference pictures

Cable tW"’/
ARECB

AFECD p1senbied heripsrbaly e thy
sroured before Bied R bty placa,
Bastafs, )

Fedster, Sweden,

1000731
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Reference pictures
Prefabricated cable joint
SMPGB

Reference pictures
Premoulded cable joints
JS 52123 kV

[P —

v SWPGE 1701/ with
ing.

shaah
hlacea,

o

LR, e N mountiy §
SUPGH 170 K wih thuath trdioraling. 038 1KY eabia.

. £
Reference pictures i g Reference pictures
Tape joint % Cable distribution cabinets
SMX i for 12-24 kV
HDC 250 and HDC 630

S 77KV which spgly 8 casrg 7t
Uataos hatenr in Chira with Eectricly.




Reference pictures
Prefabricated cable termination

?
]
SOT H

SOT 125/ b a swiichgear ;] SOTH'.‘IHMP:W
bor Sweden, w230rs o £ha et coeal of England.

Reference pictures
Prefabricated cable connector
S0C

R

E0C n Eviony satchgew, Sweden,

f It i
SOCEM A I Hefes teithge s, Suaden

Reference pictures
Prefabricated cable joint SOJ
Transition joint SMTXB

Praerp—

General accessories for
paper-insulated cable joints
and transition joints

ac 14 2592 - 2519 REKM 422
The K& contyies ong $3airg g, Saurried paper fu Furcel for of 6%,
wrrey ard doo momy e g Francg@ah

batves for @ 100 o oird bes. tatip gares.

The claps a8 F2ds Eoo gass

Bors mifated poymer The bot

and washes 3w oouldad ints iha

earertsl Ussd o a2 JAPE s

of tha trunsTion it

SUTIB 150215251532 wlen

Tatlng 1o catied wiias

outer drmater greater than

e

141003 1A 21122113
Sress cortralig tapa. Izgrgrated mepe

I3
A 1033
8 2112
4 7113
T
A 72,
A 2518
T AN
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Accessories for paper-insulated
cable joints and transition joints

1757, 1148

fradiig Ren mads of nmspacet
pelyestas har ¥arsidon foints and
£ prparsdzad caiios 1224 W,
79 SUTHB 1 SUITD

IR 15
Liran yam,

ka8, 1esd

irdating of, fa¢ ets 18 lemimasons ot
pairekaaiaied cibes 1252 W, Need ret o
hastd al lrpeaions ikeading HYTG

.
¥]

v Proteessbird Efe
¢ Proveats sbotcirash

Bird protection for pole-
mounted transformers,
support insulators, etc

Uses TR 200
Used for bird predacton ontha high-votage

bushings for pole-mounted rensformens. HUF (G:H h

Ta prevem stort-ciresits caused by larger . e

birds, HU s a's0 placed on the swga amest o ‘ZﬂJf'
es3, butfor botz! protection HU shoutd be
combined wh an insuzted deran-conductor.
This b dona with insufsSaen spiral HUS.

On postirsutztors, HUlis tsadin
combinaton with fen wings HUF, whizh
protect the gverhexd fina clesest o
the frsulated from stort-crafsng

Standards:

KU is dasigned fer bushings wih a diameter
of 120-220 mm aceoeding to DI 42531
standard.

Design:
Al comporants are mada of UVres'stand
Hasfa

3 -
B2 [Ex] Erl 3 - o8
HUE. = - 5 05 1.1
oS = = T ] 18

Tapes

1A230) - 13
Lsudatog wicanzing
)

w8 1A tise 1z 142641 - 2484 RULLE
Sumimducog . Faq e, Bectial Frofectvs bpa. Twolryer Feuhating
e, fipe made of EPUAL

and bt abtis,

it

£
1




Other agcessories

a2 $18d 4 1455, 1K 1428
Aorgshy toh, Lashing wirw girccated oopper wis)

1831, K 10T K 1822
Lashing wire frveciad cogper win) Lashing wha fadasized stedl wie).

sl e

Y
7
¥R
Terquw wrench for sarsa cannachor,
e calie Lo, ovehesd ina clamgs,
5 Supplied wih T o sockal haad)
® 24 & mcx Hswal haxagon

hexd
Torga s 650 Hm,

RKM 613 REM €72
Cato koo, o mm Hada, Shasth temaving kol weh
beo Bardas ke gasSe

l/ shexed catle.

Other accessorles

M A 1708 LA 1710
£arting brad, 124 by the Coppar et 0.3 SVIR, soid Ex2ing braid »ihy
ot W et by tha ek, appesr, M st iy F2ocd.
ARG
Fapesy
=
=

Ko MR SKMLUS
Washing tloth, 3 lcckdbsciked Sarlexs pxiing Pesing s¥'og fer
paper clotha 300 ¢ W0 ma, tape, 100 et XFE netaticn. \

il -

oA = =T T U =
[LN}IE] %) EL4 -] TE o
K211 = = - Q.03 gt
JMNBR G 075 = 15 0533
SKALUS 2 = 10 (TR Tor

latareatie ha. AV §229
Srazh razeving el for
Peshasthed cas D W,

Itarcatle No, F85 (121
Sipping bool for the wimidred,
ouer condicting layes of XLPE.
rsutatad gaba 9 1052 raL

Tha foat ts suppied b arigd cese
Wt 3 fuba of sTicca grease.

oKt Madst 11 Sackes
Luting Tod for cebie sheaty Pesing boal for sticpatie cuter
2d JLFE s corductive tryer an JLPE

Tsulatd cztia @ 1351 P,




Equipment for installation of
cable Joints and terminations

FXMESY
Saing ool b 3T an italztion tdw.

7
é ,
bsalaton Kt

o,
nd cassantly g bates,

el avadzbie b seven soo
hat sl b seincted sooe g
1 tha catfs oveaaRL

4

Inatrtadion cona ¥
Fot sta¥ng adater. IrstaEaden bt o SWEUGA Koind 362 K

Tobe ordared separaladys

Tool and accessories

hataldon tond
Fot izt rg b,

Estatation teol for
SLEGA it LS RIS,

R 170 brshaEafion cerna 42

gtallatiod et bstatadon coce

Earthing kits for cable terminations

Note that tha earching kit boczeeses the
crbde outes disxacivs by X0 manl
The earthing it connacts the screzd o the
catle &t ateriinalon The earthing Kitis Poccamegeted sctea mede of
designed to tate care of the telal sereen + Adwicm e JJA LA
crass secton. Itaiso proddes he catie with ¢ Crpere[SAL P
asexpg r ficeks padaaat e

Usa pathing ki IS4 1 Pl

& -
€ Liad sheated of corrabd coppey
10 __Lead sherud o eomated copper
15

5
[
3
i
3

rfegs
&




19ra W
RI 670 R 872
C2b kde, 20103 Shexh prmodng ks, win
bade. Ros backod, for JAPE calle.
g Bhaaty rmendig oo for PEANasched
cabia @> 20 e

RALR g

T weaoeh ot 1anew conratior, s5rme
b bugs, ovehaad fra champ, wie
Targe weh e be s od ath siandart
21274 B rvs el heponbaad, / LT sachaty,

Torzaa renge §-50 B, Targa rangs 25130 M

Viossat baater

1 Nasegeic
© Withracds high short-curenity

Universal clamps
UKR 90, UKRA 90

[} et
— -

UKRGE
Use:
Fof fdng caties, iubes, hosas, el Hdoss
i found grofTes with dameters of 20-80mm
or smpiar proes with drosmierancas of
60300 mm,

Design:

Tra bracket ks mads of hobdp gatvarized
stee? The bard is sta'riess stzel 55 237302
whhrourdsd edges and has a thickness of
02 mm. Tha band ¢an ba fghtensd and
tocked i ona operafon. Tha locking bot ks
mada of decast dre atoy.

For Rdng cabies wih dame'ers of 20-50 ma)
to tha ancher bars b a cable dstibufon
cabindd, efe.

Designl
Tha beacket s mads of hob-dip gabvanized
stzel Tha band is stairfess steel 85 X333-62
with rounded edge3s and has a thickness of
12 mm The band gan ba Bghtenad and
lacked it ona operaton The locking boltis
made of dia-castzing aloy.

Aspringlosded shaped nidwith a
teves St locking wastar offers acholoa of
fixed or fiechle posifon and directon.

Tools

M3t
Spary biads for | Cabio sheath braakar,
J1PE sharear

Y $0%).

o sregy oo

RAMASITF
Spacabada ke M S25
For tpering XLPE dos.loton,

P 4545

Toolbor remandiong 20d
HFErwdaton and Hrsulaion

for oging guded Gondieta a0d conducthe 1 for merandng oubes

b et

RISE Tod Fr rezmrg A Gierg L
TR 555 F s Bata X ity

FIRISSER Tiary Hads ot mmoove B8 Wk sed

waY A T O Tarf

SHED = TS50
SHET = T
SHTY TP ST
EihL) Yo Ty G, SKG

ALl e E ko )

. N <tic
v Watheczdshigh hectireits

Universal ¢clamps
UKR 200, UKRA 200

UKR 200

Application:
For bunding eatles with dfametes of
60275 mm,

Design:

Tha bracketis ma3s of ot dip gabranized
steel, The band bs stardess sleed 5233302
with roundad edges and has a thickness of
0.2 mm, The band can b2 Eghtanad and
locked I ¢ne eperaton The lecking bottis
mada of dacastZre aby.

UKRF

Apphication;

Forfodng cables, ela, tocable fadders.
Fof usa together with LCR 200, Tha haight
of tha fadder profa s approw. 16 mm and
wil fpwithin tha specied dmensions,

Deslgn:
Tha bracicetls mads fom hot-<dp galvarized
staal

UKRA 200

ApplicaBon:
For feing cables with diameters of S0-275 mm
1o the anchor bars,

Destgn?
The bracket s mada of hotdp gatvanized
sieal Tha bard ks stalnfess steal $82333-02
withrounded edg22 and athickress of
0.2 mm. The focking bot ks mads of diecast
e atoy and can ba tghtsnad and lociced
Tnena opesaton.

Aspringloaded shapadnedwih areversitia
leciing washer offers a choica of fixed of
Bextda pasTon end drecton.




Trefoll corflguration

Typical applications

UKR 200,UKRA 200
LI T " 3 c '
o 2cia:
,.I ST e
Flat configuration oo \‘ NN {peakvaha) i
(Restfis oflesingwith 2t fSettane. [l lgfbees T 7 e e e e e S SNy . % -
. D = Outer diameter of cabla
of stedd b«:r. A \\"2 Lmag = Distanca batezendamps
5 _ Rl Y KR 2 wsh Rdng
" = - LKRF

= Short cieudtcorent
[peaXk valuz)

= Qistance belwean cable
cerlres

L = Distanca belaesn damps

UKR 200 wih foing brackst,
LKRF

KA




3a y4acTve B OTKPUTa NPOLieAypa 3a BbanaraHe Ha obLUecTBeHa NOPbYUKa ¢ NpeaMer:

JloaMsHa Ha macrnoHanbnHeHa xabenka enekrponpoBogHa nviHua 110 KV ,,3eHuT” oT
nuHeeH HoxoB paseauduTen 110 kV nHa NC , Xagku [umuUTbp” OO NUHEEH HOMOB
pazeguuuren 110 kV B C , flogyrxe”, pech. Ne PPC 17 — 169

TexHu4yecko npeagnoxeHue

P

TexHUYeCcKa JOKyMeHTauus

Opyru no npeueHKa Ha y4acTHUKA:

[punoxeHue Ne 9 kbM TMpefriodkeHne 3a N3nbIHeHUe Ha nopbykaTa o 1.15.9.
oT TexXHUYECKOTO npeanoxeHne — 3aBepeHo/n xonue/a Ha ceptudukat/iv 1ISO
9001:2008 wn© exsBUBArIeHT, Ha npousBoguTENUTE Ha NpefgnoxeHuTe
marepuvanu, anapatypa, obopyaBaHe U CbopbXKEHUS.

(’z‘/

000738




[1pesod om anaaulicky 63

(Toz0)

YOOCTOBEPEHUE

npUcHga ce Ha
ASE AB, LLIBELIUSA,
MecTononoKennn CLINMACHO NPUCKeHUe

CEPTU®UKAUWOHHO BIOPO ,,BEPUTAC” yaocTosepssa, He CUCTEMUTE 3A
YMPABNEHWE Ha ropHaTa opranvsauus ca NpoBepeHn 1 ca B CbOTBETCTBUE C UBUCKBAHUATE HA
CTaHAapTHTE 38 CUCTEMU 33 ynpasnieHue, ofiucaHu noApodbHo no-gony:

Cranaapur:

SS-EN ISO 9001:2008
SS-EN ISO 14001:2004
OHSAS 18001: 2007

OBXBAT HA NOCTABKATA

IMpoyusaHe 1 uapaGoTeaHe, NPoeKTUpaHe, MPOUIBOACTBO, MAPKeTUHT, NpoAaxEH, nycKo-
HanaabYHU OefiHOCTH U NOSGLPKAHe U CEPEU3 HAa NPOAYKTH, PE3EPBHU 4acTH,
CUCTEMMU W MHCTANALMY 3a NPEHOC M pasnpeseeHne Ha enexTpUYecKa eHeprus,
3a aBTOMAaTH3IAUMA M PaLMoHaRU3aLMA B Pa3finyHy CEKTOPK.

[lara Ha nspeoHadanto ofobperus ISO 9001: 13 Hoemspu 1992 1.
HaTa Ha nvpeoHavando ogobpenue 1SO 14001: 8 centemsepun 1998 .
_fara Ha nupeoHavanic ogobpenne QHSAS 18001: 22 anpun 2009r.

MModnoxex Ha HenpexbCHama 3afosonumenna excnfoamayus Ha Cucmemama 33 ynpasnoHue Ha
opezanusayusima, moau cepmudiukam e sanuden do 25 anpujr 2018 200,

3a nposepka Ha eanudHocmma Ha mo3u cepmuchuxam ce obademe Ha mern: +46 31606500.
fonbanumendu  UsAcHeRus omHocHO ofxeama Ha mosy cepmutbukam U npuroxuMocmma  Ha
uszuckeanusma Ha Cucmemama 3a ynpaenedue Mozam 04 ce [ofyyam 49pe3 KoHcynmauus ©
opeaHusayuama.

Moanuc Ha Mukaen NunacTpbom, TexHudecku avpektop no ceptuchuuupans, CEPTUOUKALMOHHO
BIOPO ,BEPUTAC LUseuws AB"

Tlozo Ha AKPELATUPAHE LIBELAK
1236 ISONEC 17021
Hara: 23 Anpmn 2015

«Howmep Ha yaocT yaog oaepeHWéﬁEOOél 51 1 SE004224-1 / SE004226-1
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[pesod om aHanuiicky e3u

Ipunoxenne Kby ynocrosepesne Ne SE002575-1 / SE002576-1 / SE002577-1

usmazeHo Ha 12 Cenrresmspu 2011
B TOBa NpunaXeHue ca NakasaH! MECTONOMNOXEHNATA BKIHOYEHU B YAOCTOBEPEHMETO 3a:

ABB AB, lLseuyns

ABB AB, UlBeuust
721 83 Bacrepac

Corp
Kopnopatusen, Bacrepac / Jlygsuka
Wacnegsakna, Bactepac

DM

fsuratenn HUCKO HanpexeHve, Bactepac
MatmHy, Bacrepac

Pobotu, Bactepac

Po6oTtu, MeoTebopr

Mponsaxtu M&D, Bactepac
Mpogax6u M&D, Cynacean
Mpogaxtu M&D, MsoTebopr
Mpogaxtu M&D, Manmbo
Mpopaxéu M&D, Hiolwsonukr
Mpogdax6u M&D, Jlynea
Mpogaxov ME&D, MoHwbonuHr
Mpogaxtu M&D, Crokxonm
Mpogaxtu M&D, HopHiusonaceuk

Dara; 24 Anpun 2012

000741

MpoayKTH HUCKO HanpexeHne
Cewe-ontrol,Bactepac
Cewe-ontrol, Hiowsonvur

CucTeMl HUCKO HanpexeHve
KabenHu npuHaanexHocTy,

ABTOMaTH3aLMA Ha npouecuTe
Wamepeate Ha cuna, Bactepac

Llenynosa u xaptua, Bactepac

Muru, Bactepac

Bantjosw menHuuu, Bacrepac

MeTtanyprisa, Bactepac

NorucTuyHK UenTpoee, Bacrepac / Manmbo
MpoAYKTHA N CUCTEMY 32 UHAYCTPUATE,
Crokxonm / TboTebopr / ManMeo

Kpanosu cuctemu, BacTtepac

TexHonorvu 3a koHTpon, Bactepac / Manmbo

Noanuc Ha Mukaern JIuHACTPLOM,
TexHudeckd  OvpekTop no  cepTudhuumpane,
CeprtudmkaumnonHo Bopo ,BEPUTAC Wiseyus AB




lNpoaykTu 3a eHepreTHkara

Yenyru

Cvnoeu TpaHchopMaropu, Jlyasuxka Bactepac
KomnoHeHnTy, llyasuka Hanemopa
durexanm, PUrexonm Purexonm
Komnoauty, NnuTeo DUHCNCHT
MNpekbceaqu 3a BUCOKO Hanpexenve, Jlyasuxka [voTebopr
KomnoHeHTi 3a Bucoko HanpexsHue, Jlyasuka XyckeapHa
Npogaxou, Bactepac KapnckpyHa
Kabennu npuHaanexHocT, ANTMHIGoc Kapnctag
KupyHa
{anusap
CucTeMu 3a eHepreTKata Nyasuka
Kabenu 3a BUCOKO HanpexeHune, KapnckpyHa Nynea
Bucoko nocToAHHO HanpexeHue, Jlyasuka Manuso
FACTS, Bactepac Meonsaan
Oduiboptv BatepHy Bpuaky, Bactepac Hopuwisonusr
MoacTranyuv, Bactepac YnodicTpbOM
BeHTuke, Bectepac Mutec
AN Mpogykry, Bectepac LWenedTeo
AN Cuctemu, Bectepac ConentyHa
MpoussoacTec Ha enekTpoeHeprua, Bectepac CropBuK
CyHpacean
Ypnesana
Ymeo
HopHlbonacewk

Moanuc Ha Muxkaen JIMHACTDBOM,
Texuvqeckn  aupektop no  cepTuduuvpade,

Rara: 24 Anpun 2012
Ceprvdvkaumonto bropo ,BEPUTAC Leeuuns AB”
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Annéx to Certificate No. SE004225-1 / SE004224-1 / SE004226-1

issued 23 April 2015

This annex is stating the locations included
in the certificate issued for:

ABB AB, Sverige
Ledning & Stab, Visterds

Corporate
Corporate, Viisterds

Corporate, Ludvika
Cosporate Research, Visterds

Discrete Automation and Motion

Ledaing & Stab, Visterds

Motors & Generatoss

Synchronous Machines, Visterds

IEC LV Motors, Visterds
Service, Viisterds

Robotics
Robotics, Visteris
Robotics, Méladal

Domestic Sales

Domestic Sales, Visteras
Domestic Sates, Sundsvall
Domestic Sales, Goteborg
Domestic Sales, Malmo
Domestic Sales, Norckoping

Domestic Sales, Lul
Domestic Salf{]’(_inf‘m 7
Domestic Sales, Stockholm <

Domestic Sales, Onsltasvik

e Domesde Sales, Karlstad

Domestic Sales, Kiruna
Domestic Sales, Storvik ™
Domestic Sales, Umed

Date: 19 May 2015

ABB AB, Sverige

Low Voltage Products
Ledning & Stab, Visterds

Cewe, Nyképing
Meters, Nykiping

Control Products
Control Products, Visteris

LV-Systems
LV-Systems, Norrkoping
LV-Systems, Viisterds

Breakers & Switches
Kabeldon, Alingsds

Domestic Sales

Domestic Sales, Goteborg
Domestic Sales, Jénkoping
Domestic Sales, Luled
Domestic Sales, Malm&
Domestic Sales, Nortkdping
Domestic Sales, Nykoping
Domestic Sales, Stockholm
Domestic Sales, Sundsvall
Domestic Sales, Umed
Domestic Sales, Visterds

///

Ha ocHoBaHue 4un. 2 ot 33/14
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betfleacl Lindstrdn
Technical Manager)
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Process Automation
Ledning & Stab, Visterds

Control Technologies
Control Technologies, Visters, Malma,
Sollentuna, Malndal

Process Industries

Paper, Metals, Mining, Metallurgy, Visterds, Umed

Measurement & Analytics
Force Measurement, Visterds
Instrumentation, Sollentuna, Malndal

Marine and ports
Crane Systems, Visterhs

Power Products
Ledning & Stab, Ludvika

Fransformers

Power Transformers, Ludvika
Components, Ludvika
Figeholm, Figeholm
Figeholm Elboard, Figcholm
Composites, Pited

High Yoltage Products

High Voltage Breakers, Ludvika
High Voltage Service, Ludvika
High Power Lab, Ludvika

High Voltage Components, Ludvika och
Landskrona

Surge Arresters, Ludvika
Instrument Transformers, Ludvika
Capacitors, Ludvika

Swedewater, Landskrona

Cooling Systems, Landskrona
Kabeldon, Alingsds

Svensk Férsiljning /Front End Sales, Visterds

Date: 19 May 2015

Powec Systems
Ledning & Stab, Visterds

Substations

Substations, Visteras
FACTS, Visterds

SA Products, Viisterds

SA Systems, Visterds
Enterprise Software Visterds

Grid Systems

HVDC, Ludvika

High Voltage Cables, Karlskrona
Offshore Wind Connections, Viisterds

Power Generation
Power Generation, Viisteris

Service
Gillivare
Husqvamna
Karlstad
Kiruna
Luled
Malmé
Mélndal
Norrkoping
Olofstedm
Sollentuna
Storvik
Sundsvall
Uddevalla
Umed
Vistecds
Oenskoldsvik

///

Ha ocHoBaHue un. 2 ot 33J1
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Certification

Awarded to

ABB AB, Sverige

Locations according to annex

Buteau Veritas Cettification certify that the Management System of the above
otganisation has been audited and found to be in accordance with the requirements
of the management system standard detailed below

Standaxd

SS-EN [SO 9001: 2008
SS-EN [SO 14001: 2004
OHSAS 18001: 2007

Scope of supply

Research and development, design, manufacturing, marketing, sales,
instaflation, commissioning, maintenance and services of products, spare
parts, systems and plants for transmission and distribution of electric
power, for automation and rationalization within various sectors and
provide service and maintenance solutions for increased plant
utilization and availability.

Ursprungligt datum ISO 900t 13 November 1992 (Peevicusly certified by Bureau Veritas Certification)
Ursprungligt datum ISO 14001: 8 September 1998 (Previously certified by Bureau Veritas Certification)
Ursprungligt datum OHSAS 18000 22 April 2009 (Previously ceriified by Butean Veritas Certification)

Subject to the continued satisfactory operation of the organisation’s Managerment System,
this certificate is vatid until. 25 April 2018

_ To check thiHa ocHoBaHwe 4n. 2 ot 3311
Fugther clar] applicability of the management sysiem requitements may
be obtained |
|
SN WNEDY o !
v v o 2 ’ |
ael Li . tas Centification Ses 2 L0 18¢ O
Mikael Lindstrdm, Technical Managée, Buceau Veritas Certification Svenge AB O ) 'Y Z
\F‘ [
Date 23 April 2015

Certificate Number:  SE004225-1 / SE004224-1 / SE004226x]

Burteau Vecitas Cestification Sverige AB, Fabrksgatan 13,412 50 GOTEBORG, Svenge




ABB Oy

Valimopolku 4 A, FI-00380 Helsinlkd, Finland

This is 2 multi-site certificate, additional site(s) are listed on the next page(s)

Bureau Veritas Certification Holding SAS — UK Branch certify that the Management
System of the above organisation has been audited and found to be in accordance with
the requitements of the management system standards detailed below

STANDARD

ISO 9001:2015
ISO 14001:2015

SCOPE OF CERTIFICATION

Marketing, sales, research and development, design, engineering, production, delivery and maintenance,
operational efficiency and lifecycle management setvices of automation and powet technology products
and systems for industry, utility, transpott and infrastructure customers

Original gl start date: ESC 2001: 27 November 1995
< 15O 14001: 8 March 2002

e

gv//em?;nb 017

daff‘?fp’r;?cm
Cerfification / Recertification andit dote: 17 January 2017 E

Certification [\Recertification oyele siart date: 9 March 2017 :

finsed salisfactory oberation of the organisation’s Management System,
1y Z 1 ).

Subject to the /
{a irer on: 8 March 2020

thir eeriificatd s

Certificate Number: FIHSK8968319A8 Verston 1, Revision date: 7 March 2017

Ha ocHoBaHwue un. 2 ot 33J1[

Signed on bebalf of BVCH SAS UK Branch

Certifition affic Burcan Vertas Certification Finkend, S3miistcn mntatic 29, F1-00500 | Jckink, finlied

o ~.
darifications cegarding 15‘\2(0'1;’2 of this cerbficate asd the appEcabiSty of the Mansgement Syst
iofg the orgaisation. To ghtfck the validity of this certificate picase call, tel 4358 §9 83(-8539,




ABB Oy

Standard

1SO 9001:2015
ISO 14001:2015

Scope of certification

ABB Oy, Head Office
Mﬂ(kclmg, sales, research and dc\'clopmcnl, design, engm:cnng, ptoduction, delivery and mzintenance, operational
¢ficfency-and lifecyclc manzgement services of automation 2nd power technology praducts and systems for industry,
utility, transport and infrastrugture customers

Valimopolku 4 A, F1-00380 Helsinld, linland

ABB Oy, Building Products (Wiring Accessories)
Sales, macketing, product development and manufacturing of conventional wiring accessories and installation materials for buildings

Porvoon Sisikehi 2, FI-06100 Porvoo, Fialand

ABB Oy, Control Technologies
Marckeling, sales, projecting, application engineering, commissioning and service of process automation

Rithimichcatie 3, 01720 Vantaa

ABB Oy, Domestic Sales
Marcketing, safes, engineering, delivery and maintenance, operational efficiency and lifecyele managenient services of automation
and power technology products and systems for industry, utility, transport and infrastructure customers

Valimopolku 4 A, FI-00380 Helsiaki, Finland
Suebmbergin Puistotic 13 A, FI-65320 Vaass, Finland

ABB Oy, Drives
Marcketing, ralee, development, design, enginecring, manufacturing and delivery of variable speed drives products,
drives packages, related services and soltware

Hiomotie 13, [71-00380 Elelsinki, Finland
Stedsmbergintic t Az, FI-00380 Flotsinki, Finland
Valimopulku 4 A, FI-00380 [lclsinki, Tinland
Kiitoradantie 14, ['1-01530 Vantas, Finland

AED Oy, Electrification Solutions

Marketing and sales of low voltage pmd}uand

65320 ¥iasa, Finfand

Dynamotic 4 N, F[A/,

’_NBB‘Oy Funcions and Semces -

Functions nnénn{eﬁ*ﬁEJce 10 suppurt the 6pratiye business units

Stedmbergintic 1.8, FI@O}BO [ [elsinki, Finland
Valimopotku 4 A, {1-00380 &lclsinki, Fintand
S3hkdmiki 4, FI\65320 Vaasa, Finland
D}namotic,-'!, FT}65320 Vaass, Fialand
Sahkatic 4'D, [1165320 Yaasa, Fialand

Certificats Number: FIHSK89687194B Version 1, Repision date: 7 ddarch 2017

it
“
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-
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Ha ocHoBaHwue 4n. 2 ot 33J114

Signed on behalf of BV CH SAS UK Brawch




ABB Oy
Standard

I1SO 9001:2015
ISO 14001:2015

Seope of certification

ABB Oy, Grid Automidtion
Markctmg, sales, development, design, engineering, manufacturing and delivery of automation praducts, systems and related services

Vistaviiva D A, FI-65320 Vaasa, Finland
ABB Oy, Grd Integration

ankeung. szles, project management, engineering, supply management, delivery, instalation and commissioning of grid intcgration systems
and solutlons and related life cycle services

Stodmbergin Puistotie 4 A, F1-65320 Vaasa, Finland
Rithimichentic 3, FI-Q1720 Venras, Finland

ABB Oy, Macdine & Ports :
Marketing, sales, development, engincedng, projecting, cammissioning and after szles services of power, i
propulsion and automation aystems, and manuficturing of propulsion products, fur marine industry

Merenkulkijankaru 1, F1-00980 Lelsinki, Finland
Komgentosdra 1, FI-00980 1elsinki, Ginland
Ryddnte 7, F1-20360 Tucky, Fintand
[Hadikarinte t, F1-49460 Hamina, Fintand

ABD Oy, Mcdium Voltage Products
Marketing, sales, development, design, engineering, manufacturing and delivery of low and medium voltage products,
systems and related scrvices

Muartitie 2 A, FI-65320 Yaasa, Finland
Dynamotie 4 N, FI1-65320 Yaasa, Finland
Hesmiankatu 6-8 L, F1-33720 Tampere, [nland

ADB Oy, Motors and Generatars
Marketing, sales, research 2nd development, engineering and manufacturng of induction and synchronous motors, generztors,
: components nd related afier sales services

Strdmbergintie 1 B, FI-00380 Helsinki, Finland
Juvan Teollisuuskatu 25, £1-02920 Gspoo, Finland
Stedmbergin Puistotic 5 A, FI-65320_3Vaasa, Fintand

ySolar” :

Certificate Nuwiber KI% 068371948 Version 1, Revision date: 7 March 2017

Ha ocHoBaHwue un. 2 ot 33J1[

UKAS
MANAGEMENT
Ji~ SYSTEMS

Signed on behalf of BVGEH SAS UK Branch

iee.chaifications tepardag th sdupic of this cemﬁulc and the {pmbauy ol";hc \tmagcminr){g;xlz’?} regu:} )
Pnistion. To chisck the wibdity oribis contione plowe aall, ol 1358 10 0306634 2L =



ABB Oy
Standard

ISO 9001:2015
I1SO 14001:2015

Scope of certification

ABB Oy, Power Generation !
Marketing, sales, exccution, installation and commissioning of prajects providing products, solutions
and related life cycle services for utility and industry customers

i

.

Virtaviiva 9 A, V1-65320 Vaasa, Fintand ;

) levmiankatu 6-81., F1-33720, Tampere, Linland |
]

i

]

ABB Oy, Process Indusiries
Marketing, sales, projecting, application engineening, commissioning and service of process autamatian, drive and
electrical systems and praducts for process industries

Strdmbergintic 1 B, FI-00380 1clsinkd, Finland
Strdenbecgin Puistotic 4 A, FI-65320 Vaasa, linland
Kettulalliontic 9 17, F1-§7100 Kajaani, Finland

ABEB Oy, Protection and Connection
Markering, sales, development, design, manufacturing and delivery of low voltage switch products

Muottitie Z A, FI-65320 Vaasa, Fialand

ARR Oy, Robotics
Macketing, safes, projects, engineering, service 1ad maintenance, training, lifecycle management secvices of robot products
and systems for industal customers
Rithimichentie 3,01720 Vzataa
ABB Oy, Transformecs
Sales, design, manufacturing, site assembly, repair and other related seqvices of power, disteibution and
special tranaformecs and reactors

Stedenbergin Puistotie 15 C, B[-65320 Yaass, Fintand

ABR Oy, Turbocharging .
Marketing, sales and afier sales services -

Lyhtytic 20, 11-0075¢ Hclsiokiulfinlaad

Certificate Nimber: FIH;ﬁ K3968319.48 Wersion 1, Revision date: 7 March 2017
N

Ha ocHoBaHwue 4n. 2 ot 33/14

—

Signed on bebalf of BVCH SAS UK Branch

Kiecau Yedips Cortification Finland, Sémiaten rantaria 29, 1700500 [ [ohinki, Firknd
f

%
fice clarifidations regarding the scops of this cortificate 2nd the 1pplcability of the Man
ocyanipafion, To check the validily of this :ﬂx’)‘mc pleate eal), el +353 14 830 8630
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CERTIFICATE

Management system as per
1SO 9001 : 2008

In accordance with TUV NORD CERT procedures, 1t Is hereby certified that

ESTRALINH

Estralin HVC LLC

2-nd Kabelnaya sir., 2, bld. 24
111024, Moscow

Russia

applies a management system in line with the above standard for the followlng scope

Design and manufacture of high voltage cables, medium voltage cables and wires

Certificate Registration No. 44 100 127473 Valid until 2018-09-14
Audit Report No, 3516 7827 {until 2018-10- 11 in case of Upgrade to IS0 §001:2015)
T — o Initial certification 2012

Ha ocHoBaHwue 4n. 2 ot 33J14

Chriification Body Essen, 2015-10-16

at TOV NORD GERT GmbH 7

This certification was canducted in accordance with é TUV NORD CERT auditing and cettification procedures and is
subject to regular surveillance audits.

TOV NORD CERT GmbH Langemarckstrafe 20 45141 Essen www.tuev-nord-cert.com
4‘;’;*"\
((i DAkkS /
g;k,ﬂ/ ; Deutsche
Akkreditle i elle

0-Z0-12007-0101

CB00750
s




[Mpesod om ananuticku esuk, usebpiiex om fanuena Kupunosa Todoposa:

OO na THO® HORLJ

Cuctema 3a ynpasneHune cbrnacHo

1ISO 9001 : 2008

B cboTBeTCTBUE © npoueaypuTe Ha THO® HOPJ CEPT, ¢ HacToAlloTO ce cepTuduymupa
ye

“ECTPAIH XBC” JIJIK

yn. 2-pa Kabenuasn 2, 6nepa. 24
111024, MockBa
Pycka ®epnepauus

Mpunara cucTema 3a ynpasfieHne B CbOTBETCTBUE C ropernocoyeHus ctaHjapT 3a
cnepHva obxsart

MpoekTupaHe n Npou3BOACTBO Ha BUCOKOBOJITOBM
Kabenu, Kabenu U NpoBOOHULK CPeaHO HamnpexeHue

Per. Ne Ha Ceprucpuxata 44 100127473 Banuaer o 2018-09-14

OputeH OTt4yeT No. 3516 7827 {10 11.10:2018 B criy-iaii Ha Bripeity KbM 1SO 9001:2015)
MNbpeoHavanHa cepTudukauma 2012 r.

[nodituc, He ce veme] -
[

CepTtudvuynpaiqo nuie npu Y’;
THO® HOPA CEPT 'm6X ' EceH, 2015-10-16

HacrosawaTa ceptudmkayms % fé:;qua B CbOTBETCTBUE C OOUTHUTE U cepmdmumpau[
npouenypu Ha THO® HOP/1 CEPT e npeaMeT Ha NepUOAXYHN KOHTPOMHU OAUTH.

THO® HOPA CEPT NaHremapxwpace 20 45141 Eced www.tuev-nord-cert.com

[noza, ne ce wveme] /




CERTIFICATE

Management system as per
1SO 9001 : 2008

In accordance with TOV NORD CERT procedures, it Is hereby certified that

Al KISIL
Arkasil SK LLC

proezd Zavoda Serp i Molot, 6, corpus 1
111250, Moscow
Russia

applies a management system in line with the above standard for the following scope

XLPE cable accessories 110-220 kV, design, production, training, installation and
supervision

Cerlificate Registration No, 44 100 120774 Valid from 2015-05-23
Audit Report No. 3515 9118 Valid until 2018-05-22
Initial certification 2012

¢ e
Q6.
dification Body
at TUV NORD CERT GmbH

Essen, 2015-05-20

This certification was conducted In accordance with the TUV NORD CERT auditing and certification procedures and is subject to

regufar surveillance audits, \
TUV NORD CERT GmbH Langemarckstrafe 20 45141 Essen wvrw.tuev-nord-cert.com \
f,:s;f\'\\
(DAKKs

f\zﬁg,../,/ ¢ Dettsche
\ﬁi’;‘i“,‘i’—'/ Akkreditierungsstelle
D-204-12007-01-01
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CEPTUPUKAT

CucTeMbt MEHE/KMEHTA B COOTBETCTBUU C
1SO 9001 : 2008

B coorseTcTEMH © npouenypamu TUY NORD CERT HacTosums NoATEepKAAETCH, UTO

000 «<APKACHUIT CK»

111250, MockBa

npoesn 3asoaa Cepn u Monor, a. 6, xopn. 1
Poccus

NPHMEHART CHCTEMY MaHEXMEHTA B COOTBETCTBMK C YKA3EHHBIM CTAHLAPTOM AN cneayiolei obnactn AedcTaus:

Pa3zpaboTKa u NPpoU3BoACTBO, KOMINEKCHas nocraska, obyyueHue, MOHTaX U
weHag30p 3a MOHTAXOM Kabe/ibHO# apMaTtypbl HanpsixeHuem 110-220 kB

Peructpauuokieid Homep ceptudimkara: 44 100 120774 [Deitcteurened ¢ 2015-05-23
OT1uéT 00 ayanre iNe: 3515 9118 DeticTariteney ao: 2018-05-22
[ata nepsyu4Hon ceprudmkayuu: 2012

l G.C\fa

pmqu“n HbIlt opram
s TUY NORD CERT GmbH

r. Jceer, 2015-05-20

Mpoyece cepTUMkauMy npoeeaéH B cooTeeT Iavm c nbouegypamu ayauTpoBanus 1 ceptithukauru TOV NORD CERT u
NOANEXUT PerynapHbii HAA30DHLIM ayauTam.

TOV NORD CERT GmbH Langemargjsstra[%e 20 45141 Essen www.tuev-nord-cert,.com

\‘“,,/ 4+ Deutsche 3
W Akkreditterungsstelle
D-284-12007-0i-01
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flpesod om aHenuiicky e3uk, ussbpuien om HaHuena Kupunosa Todopoea:

{1070 na THO® HOPAJ

CEPTUDOUKAT

Cucrtema 3a ynpasneHue corinacHo 1SO 9001 : 2008

B cvoTBeTcTBUE C Npoueaypute Ha TIO® HOPA CEPT, ¢ HacToAwoTO ce cepTuchulmpa Ye

(110 Q)
Apxkacun CK INJK
lNpoes3n 3aBopna Cepn u Monor, 6, kopnyc 1
111250, MockBa
Pycka ®egepauus
Mpunara cuctema 3a ynpaBneHWe B CbOTBETCTBUE C rOPEOCOYeHNS cTaHgapT 3a cnegHus obxsear
XLPE xabGenHu akcecoapu 110 — 220 kV, AN3aiH, NPON3BOACTBO, 06y4YeHHe, MOHTAX M
cynepBu3ua
Per. Ne Ha CeprtudiukaTa 44 100 120774 Banuaer ot 2015-05-23
wmTeH Ot4eT No. 3515 9118 BanwpeHn no 2018-05-22

MupeoHavanHa ceptudukauus 2012 r.

[rodrie, He ce yveme]

.—'"‘ML‘“"’
Cepruduyupawo nuye npn—" \/EceH, 2015-05-20
TIO® HOPA| CEPT rm6X -~ J/

™

/
Hacrosulara ceptudukaLys e npoeseHals cLoTRETCTRBUE ¢ OAUTHUTE U cepTuduyMpawu npoyeaypu

Ha THO® HOPO CEPT u e npegmerT Ha ne’pwoanHm KOHTPONHKW 0auTw.

N

TIO® HOPA CEPT NaHremapkwpace 2045141 Ecen www.tuev-nord-cert.com

{noza, He ce yeme]




