; In RATIO 300/5-5 A — 120%- Class 10P10
(Isafg?g?ci‘ﬁg 'i"\';%(@ (%) Current error (%) Displacement (min)
[ Measured Limit Measured Limit
before +0.45 +4
15
f};-QSZ (100%) 100 | after +0.45 1.5 +4 -
difference

Result: CORRECT. The errors after demagnetization do not differ from those recorded before the tests by

/ more than half the limits of error appropriate to its accuracy class.

Ha ocHoBaHue 4n.36a an.3 ot 3001
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4. ROUTINE TESTS

e

4.1. /V/énflcation of terminal markings

I};:hgs/ been verified that terminal marking is correct.

Ve
7

The terminal markings identify:

a) The primary and secondary windings.
b) The relative polarities of windings.

Method of marking

The terminals are marked clearly and indelibly on their immediate vicinity.

The marking consists of letters followed by numbers. The letters are in block capitals.

Markings to be used

The terminals are marked according to the standard for a transformer with primary winding in two sections

intented for connections either in series or in parallel.

P1 g

181 182

Result. CORRECT.

1 REPORT N° 8326-14-BI-07E

281 252

Ha ocHoBaHue un.36a an.3 ot 30I1
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4.2. Powefff;e'quency withstand test on the primary winding

Test voltage value: 28 kv
Test duration: 60s
Test voltage frequency: 50 Hz

Result: CORRECT. There are neither disruptive discharges nor damage in the insulation.

4.3. Power-frequency withstand test on secondary windings

The test voltage is applied successively between the terminals of each secondary winding connected

together and earth. The frame, the primary winding and the other secondary winding are connected to earth.

Test voltage value: 3 kv
Test duration: 60s
Test voltage frequency: 50 Hz

Result: CORRECT. There are neither disruptive discharges nor damage in the insulation.

4.4. Partial discharges measurement

The instrument used measures the apparent charge g expressed in pC. Its calibration is performed in the

test circuit.
The sensibility allows detecting a partial discharge level of 5 pC.

The prestress is performed according to procedure A: the partial discharge test voltages are reached while
decreasing the voltage after the power-frequency withstand test (28 kV, 60 s).

After prestressing, the partial discharge test voltages are reached, and the correspondmg part|al discharge

levels are measured in a time within 30 s.

T7/A%ges have been selected for a highest voltage for equipment ( Um = 127/&'/

/1 i /
i
7

/ Ha ocHosaHune un.36a an.3 ot 30l
‘ REPORT N° 826-14-BI-078




'I;éé/t,)g;bltage Duration Measurement Permissible level (pC)
Arms) (k) () (pC)

1.2'Um 14.4 30 Noise 50
A.2Umi3 8.47 30 Noise 20

Background noise: 1 pC

Result: CORRECT, the measured partial discharge levels do not exceed the limits specified in the

standard.

4.5. Inter-turn overvoltage test

The test is performed according to procedure B: with the primary winding open-circuited, the prescribed test
voltage (at some suitable frequency) is applied successively for 60 s to the terminals of each secondary
winding, providing that the r.m.s. value of the secondary current does not exceed the rated extended current.

The value of the test frequency shall not be greater than 400 Hz. When the frequency exceeds twice the
rated frequency, the duration of the test may be reduced from 60 s as below, with a minimum of 15 s.

Duration of test (in s) = (twice the rated frequency/test frequency) x 60

In this case:
Test frequency
Test duration

At this frequency, if the voltage value achieved at the rated extended secondary current (6 A) is lower than
4.5 kV peak. The obtained voltage is to be regarded as the test voltage.

400 Hz
15s

Result: CORRECT. There are neither disruptive discharges nor damage in the insulation.

REPORT N° B26-14-BI-O7E
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5. SUMMARY OF RESULTS

/[TesT

RESULT

TYPE TESTS

Determination of errors CORRECT
Lightning impulse test on primary winding CORRECT
Temperature-rise test CORRECT
Short-circuit withstand capability test CORRECT
ROUTINE TESTS

Verification of terminal markings CORRECT
Power-frequency withstand test on primary winding CORRECT
Power-frequency withstand test on secondary windings CORRECT
Power frequency withstand tests between sections of the primary CORRECT
Partial discharge measurement CORRECT
Inter-turn overvoltage CORRECT

REPORT N° B26-14-BI-07E
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Short circuit test
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(eficaz/RMS) 403.18 V Fecha / Date: 09/06/14
| (eficaziRMS) 32.07 KA
|_2(cresta/peakj 82,42 kKA
It 3-‘50'5322 AAs N° EXPEDIENTE: B26-14-BI
t; A S
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t otal (te-t) 3.015s N° OSCILOGRAMA: 13
T
kv
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TexHu4ecko onucanue: TokoBW usmepsaTenHu TparchopmaTopu 10 KV, asysapeHn

X/5/5 A, ot 200 A go 2500 A nogriopeH Tur, 3a MOHTUPaHE Ha 3aKpUTo

CbkpaTteHo HaumeHoBaHue Ha matepuana: TUT 10 kV, (200+2500) A, X/5/5 A, noanopHu, 3M

O6nacr: | - En. noacradumn 110/CpH ., Kateropus: 27 - iamepsaTenHn
H- TpchdDOpMaTOpHM{UOéIéBe TpaHcdopmaTopK

MepHa egunuya: bpott
XapakrepucTuka Ha MaTgp”ana:
Cyxu TokoBYU nsmepBareniy Tpancdopmaropu 10 kV, ¢ TBbpAa CUHTETUYHA U3onaus, 3a MOHTUPaHe
Ha 3aKkpuTo, 6e3 OTKIIOHEHNS 3a NPEeBKIoYBaHe Ha MbPBUYHATA HAMOTKA, C ABE BTOPUYHM HAMOTKM C
obsiBeH BTOpUYeH TOK Isn= 5 A - ejHaTa 3a LienuTe Ha n3MepBaHeTo ¢ knac Ha TouHocT 0,5S un
Apyrara 3a uenuté-fa/3awmrara ¢ knac Ha To4HocT 10P. TokoBute namepsarernty TpaHcdopmaTopu
ca NpeMmnHanu npes AbpBoHaYanHa METPONOornyHa NpoBepKka U ca MapKnpaHn CbC CbOTBETHNS 3HAK
1o peda u npu ycrnosusta Ha 3akoHa 3a n3MepBaHusITa.

N3nonssaHe:

CyxuTe TokoBU ngMepsatenHu Tpascopmaropn 10 KV, noanopeH Tun ca npeaHasHadYeHn 3a
3axpaHBaHe Ha TOKOBWTE BEPUry Ha enekTpoMepuTe 3a TbProOBCKO U3MEPBaHE Ha 13MOoN3BaHNTe OT
noTpeduTenuTe KONMYECTBa eneKTPUYECKa EHEPrUs, Ha PenetHnTe 3aLuTi U Ha KOHTPOMHO-
naMepBaTenHuTe anapary i CUrHanusauusaTa B 3akpuTU pasnpegenutentu ypeabu.

CHOTBETCTBIE HA NPEANOXKEHOTO U3MbIHEHNE CbC CTaHAapPTU3aLNOHHNUTE JOKYMEHTH:

TokoBuTe naviepsaTenH TpaHcopmaropu Tpsabsa ga OTroBapsT Ha:

BAC EN 61869-2:2012 ,M3smepBarenHu TpaHcdopmartopu. YacT 2: [JonbnHuTenHyn n3ncksaHmns 3a
Tokosu TparHchopmaTopu (IEC 61869-2:2012)" 1 Ha HeroBuTe Banu4Hu U3MEHEHUsT N AOMbIHEHUS
UK eKBNBANEHTN.

M3nckBaHys KbM JOKYMEHTaLMATA 1 M3NUTBaHMATA:

AsapwuiiHin 3anacu: [la

Ne no MpunoxeHue No

pes fokymenT {(unu TekcT)

1. TouHo 0603HaYEHVe Ha TUMNa Ha TOKOBUTE U3MepBaTENHN Tun: ATB 10-BS
TpaHcdopmMaTopu, NPOUIBOAUTENS U CTPaHaTa Ha MPOoU3Xoa 1 lMpoussodumen:

ESITAS
nocnefHo u3gaHne Ha Karanora Ha npounssognTtens
A A P A ELEKTRIKSAN.

VE TIC. A.S.

Cmpara Ha npousxod:
Typuus
lpunoxenue 10-
Kamanoz

2. YgocTosepeHue 3a ofoGpsiBaHe Ha TUNa Ha TOKOBUTE N3MepBaTenHu | flpusoxcenue 11
TpaHchopmaTopw, N3aafeHo fno pesa U npu ycrosusTa Ha 3akoHa
3a n3mepBaHusTa

3. TexHUYECKO OnuUcaHye Ha TOKOBIUTE U3MepBaTeTHM TexHuuecky onucaLue
TpaHCOPMaTOPH, rapaHTUPpaHN NapamMmeTpy 1 XapakTeprucTuky, 13
BKITHOMUTENHO KIac Ha M3onauusaTa, Terno 1 gp.

4. MpOTOKONW OT TUMOBYU W3MUTBAHUS HA TOKOBUTE N3MepBaTEenHu

TpaHchOPMaTOpU Ha aHrmMACKK unn Gbarapcky esunk, nposeaeHn ot | Mpunosxcenue 12
He3aBucMMa U3NUTBaTenHa nadopaTopus C NPUIOKEHU Pe3ynTaTy
OT M3NUTBaHNATa

5. CepTrucbukat/akpeguraumnst Ha HesaBucumara usnuteaTtenHa Mpunoxcerue 14
nabopaTtopus, nposena TUNOBUTE U3NUTBAHWUA NO T. 4.
6. YepTexu ¢ pasmepun Mpunowenue 15
7. WHCTpyKUMS 33 MOHTUPaHe, BbBEXAaHe B ekcrnrnoarauus,
M3UCKBaHUA 3a NoA4bPXaHE, BKAKYUTENHO N3NCKBAHNA 3a fpunoxceuue 16

nepnoanyHoOCT Ha HeobxoaumuTe KOHTPONHW N3NUTBaHKA No Bpeme
Ha excnnoarauua 1 ap.

8. N3ncksaHua 3a cbxpaHeHne u TpaHcnopTupaHe fpunomcenue 17




TexHn4ecky gaHHn ,
1. MapameTpy Ha enekTpuyeckaTa pasnpeaenuresiHa mpexa

Ne
no MapameTbp CroiHocT
pen -
1.1 O0sIBEHO HaNpeXeHue 10 000 V
1.2 | MakcumanHo paboTHO HarnpexeHne 12 000 V
1.3 O0GsaBeHa YecToTa 50 Hz
1.4 HaunH Ha 3a3emsiBaHe Ha 3BE3AHNS LeHTLP - NPe3 akTUBHO CbNPOTUBAEHUE;
- npe3 gvroracurenHa 606uxa; unu
- n3onunpaH 3se3fgeH LeHTbP.
1.5 TOK Ha KbCO CLEONHEHNE 15 kA

2. XapaKkTepucTiKin Ha paBoTHaTa Cpeaa i MACTO Ha MOHTUpaHe

Ne no

ven XapaKT?p"MCTMKa /MSICTO Ha MOHTUpaHe CroiiHocT/onucanue
2.1 MakcumarnHa okonHa Temneparypa +40°C
2.2 MuHumarnHa okonHa Temneparypa MuHyc 5°C
2.3 OTHOCUTEHA BMNaXKHOCT Ho 95 %
2.4 3ambpcaBaHe C npax, Nywek, arpecuBHN rasose i | YMepeHo
napu
2.5 Hagmopcka BucounHa [Jo 1000 m
2.6 MscTo Ha moHTUpaHe B komMnnekTHY pasnpegennutenHiu

yctpoiictea (KPY), B 3akputi
pasnpegenuTentyu ypeabu -
pasnpegenuTentyu nogcranuun 110/CpH un
TPaHCHOPMaTOPHYU NOCTOBE

3. KOHCTPYKTMBHY XapakTepuUCTUKy W Op. AaHHU

Ne o la H
Xapakrepuctuka N3ncksaHe paHTvpaHo
peg npeanoxexHme

3.1 KoHcTpyKuus a) Tokosume usmepsamenHu

a) TokoBuTE N3MepBaTENHN
TpaHcdopmaTopy TpsiGea pa | TPaHcdopmamopu we
6baaT OT MOAMOPEH TUM 1 Aa 6w0am om nodnopeH mur u

BbAaT 3aLUTEHU CbC wie Onam 3auLmeHy cbe
CUHTETUYHA, MOHOMNTHA, CuHmemuyHa, MOoHOumHa,
TBbpAA UsonaLus, mewpda usonauus,
CbOTBETCTBALLA Ha cwbomeememeaua Ha
nancksaHusaTa Ha bAC EN usucxsarnuama Ha bLC EN
60085 unu ekBnBaneHT. 3a 60085 unu exksusasnenm. 3a
TOMMUHEH KNnac Ha MONIUHEeH Kac Ha
usonauyusaTa - min 120 (E) uzonayusima - min 120 (E)

6) TokoBuTE U3MepBaTenHu 6} Toxosume usmepsamerHu
TparchopmaTopu Tpsibea fa MPaHCHoOPMamoptr e
6baaT ChOPBKEHN C KNemu ¢ 6B0am ChbOPLXKEHU C KIemu ¢
no ABe BUHTOBU CbEAUHEHWSA, | 10 0se sUHMOSU CheduHeHUs,
3a CBbp3BaHe Ha NbpBUYHATA 38 C8Bp3GaHe Ha

HamoTka 1 knemeH 610k 3a MBPBUYHAME HAMOMKE U
CBbp3BaHe Ha BTOpUYHUTE knemer 610K 3a cebpasare
BEpUTA. H& 8MopuUYHUME sepuall.
3.2 BTopu4Hn HamoTkm - a) EnHa BTOpuYHa HaMoTka 3a | a) Edna smopuyHa Hamomka
Bpoli n npegHasHaveHe Lenute Ha n3mepBaHeTo 3a uenume Ha
u3mMepsaHemo

6) EaHa BTOpUYHa HamoTKa 3a | O) Edwa smopuyHa Hamomka
uenute Ha 3awuTaTa 3a uenume na gaumama




Ne rio XapakTepucTuka MsucksaHe lapaHTipaHo

peq npeanoxexHme

33 MouTupare a) TokoBUTE N3MepBaTEnHK a) Tokostme usMepeamesnHu
TpaHchopmaropu Tpsbsa fa mMparchopMamopu e
no3BonaABarT MOHTVIpaHe B NO38CNABAIM MOHIMILPAHE 8
NPOU3BOMHO NOMNOXEHUE. [POUIGOITHO MOSIOKEHUE.
©) TokoBuTE U3MepBaTENHN 6) Toxosume usmepsamenHu
TpaHchopmaTopy Tpsdea ga IMPaHCHOPMAMOopY LWe
ObaaT cHabaeHN C MOHTaXHa | 6ndam cHabdenu ¢
OCHOBa, U3paboTeHa oT MOHMaXHa 0CHOGA,
YCTORYMUBY Ha KOPO3US uspabomera om ycmoduusu

meTanuw/MeTanHu CraBn WA | wa koposus

{ OT NnounHKoBaHa namapuHa. vemanu/memansdu crinasu
unu om nouuHKo8aHa
namapuHa.

3.4 Knemu 3a cBbp3BaHe Ha KnemuTe TpsGea fa 6bpat Knemume we 6u0am

NMbpBUYHATA HAMOTKA uspaboTeHu oT Meg unu uspabomenu om Med unu
Me4Ha cnnas Hegonyckala vmedHa crnnas Hedonyckawa
EneKTPOXUMUNYHA KOpPOo3Ks! eNeKmpPOoXUMUYHE KOPO3US!
Mpy CBbP3BAHETO Ha npu ceLP38aHemo Ha
TpaHcopmaTopute ¢ MeAHN | mpancgopmamopume ¢
wnu anyMmmuHnesin WnHW. MeOHU unu anymuHuesy
LIUHU.
35 KnemeH 6nok 3a cebp3BaHe Ha a) Knemuust 6rok Tpsitea pa | a) Knemwuam 6ok we 6u0e
BTOPUYHUTE BEPUTY Ob/ie OT BUHTOB TUM C O GUHMOE Mun ¢

Bb3MOXXHOCT 3@ CBbP3BAHE HA | 8B3IMOKHOCIT 38 C8bP3BaHE
MHOTOXMNYHY NPOBOAHULIN Ha Ha MHOZOXUYHU NPOBOOHUYL
BTOpUYHUTE BEPUTUN CBC Ha emopuYHume eepuzy cbl
ceveHune [o 4 mm2. ceusHue 9o 4 mm?
6) KnemHusit 6ok TpsiGea pa | 6) Knemrusim 6rox we 6bde
ObAe 3almnTeH ¢ npospadeH 3aLUMEH C NPO3PaYeH Kanak
Kanak 3a BudyarneH KOHTPON C | 3a ausyaneH KOHMpPOs ¢
Bb3MOXHOCT 3a nnombupaxe. 8B3MOXHOCIT 3@ MIOMOUpaHe.
B) Knemute Ha KnemHusaT 8) Knemume Ha KnemHusim
6nok TpsdBa ga Ovaat 6ok e 6udam uspabometu
n3paboTeHN OT MECUHT UIK om mMecurHz unu dpyaa
Apyra noaxopsuia rio0xodsiua Hekoposupawa
Hekoposupalla MefdHa cnnas. | wedna crinas
r) KnemHusT 6nok Tpsibea fa &) Knemrusim 610K we
ocurypsisa Bb3MOXHOCT 3a ocueypasa 8h3MOKHOCT 38
3asemMsBamMe Ha U3BOAUTE Ha | 3asemssamve Ha uzgodume Ha
BTOPUYHUTE HAMOTKM. 8MOPUYHUME HAMOMKU.

3.6 3asemaBaHe TokoBuTE n3mepsaTenHn Tokogume usMepsamerHu
TpaHcthopmaTopu Tpsibea aa | MpaHcgopmamopu e
6baaT ChOPBKEHN ChC bb0am cLopwKeHU Che
3asemuTeneH 6onT min M8, sazemumenes bonm min M8,
03HaueH ChC 3HaK ,3atuTHa ;)Z;il’{% CBC 3HaK ,Jawumna
3ema’. ‘ '

T L
3.7 PestoBu 1 ckpenutenHu Bcuuku pesdosun u Beuvku peabosu u

CbeaNHEHNs

CKpenuTenHy CbednHeHns
TpsibBa fa ObaaT n3paboTeHu
OT MECUHT Ui apyru
NOAXOASLLM HEKOPO3UPALLY
METaNN Unu MeTanHy cniasu.

CKpEnUMenHu CeefUHeHUS Le
6udam uzpabomeru om
mMecuHe unu Opyau nodxoodswu
HEKOPO3UPALUL Memaniu unu
Memanty crasu

o




Ne apaHTupaHo
no Xapakrepuctuka U3nckasare b pa
pes npegnoXxeHue
3.8 MapkupaHe Ha obsBeHuTe a) TokoBuTe n3MepBaTenHu a) Toxosume usmepsamentu
CTORHOCTYU 4 TpaHcdopmaTopu Tpsibea aa | Mparcdopmamopu we
I 6baaT MapkupaHu ot 6ndam vapkupaHu om
; cTpaHarTa Ha KnemHusi 610K G cmpaHama Ha KnemHus 610K ¢
i uHpopmayus 3a obsiserume
MHd.'iOpMauI/IFI 3a o0siBeHUTE CMOLHOCITIL 6BOXY KOPAYCS
CTOWHOCTY BBPXY KOPRYCA HA | 5 mpapcdopmamopa unu
TpaHcopmaTopa Wi BbPXY | snpxy mabenka chanacHo
Tabenka cbrnacHo u3uckearusma Ha m. 6.13 om
nsnckeaHusaTa Ha 1. 6.13 oT BAC EN 61869-2 un
BAC EN 61869-2 unu eKaLsaneHm.
EKBVBASIEHT.
0) O6siBeHUTE CTONHOCTI 6) ObsaseHume cmotlHocmu
Moxe fa 6baat HaHeceHu we 6bdam HaHeceHy Jpes3
// qpes rpaBmpaHe B-bpxy epasuparHe ebpxXy Kopriyca Ha
Kopryca Ha TpaHcdopmaropa mparcgopmamopa unu
sbpxy mabenka uspabomeHa
unu Bbpxy Tabenka v
6 om anodu3upaH anymMuHul
uspaboteHa OT aHoAN3NpaH LAIL O eKeusanenmeH
anymupHAd Unn ot Yemodiuue Ha Kopo3ust
eKsuBaneHTeH ycton4ms Ha mamepuarl, kamo 3a uenma
Koposusi maTtepuarn, Kato 3a Hsma Oa 6b0am usnonssaHu
uenTta He morat fa 6baar mabernku (emukemu} om
nsnonssaHu Tabenkn camo3sanereaw ce murl.
(eTukeTn) OT camosanensaty
ce Tvn.
B) Mapkupoekara Tpsbsa aa 8} Mapkuposkama wie 6bde
61:,116 HaHeceHa Tpaf/‘mo " HaHeCeHa mpacjfifo U yemnuago
YETNMBO MO HAUUH, NO KoiTO | /10 HauUH, o Kotimo da He
[a He Moxe Aa Bbae moxe 0a bble 3anuyeHa.
3anunyeHa.
r) Ako ce n3nonssa tabenka, 2) Ako ce usanonssa mabernka,
5 TpsiGBa Ja 6bae ms we 6vde pukcupara
duKcupaHa 3ApaBo KbM 30paso Kb Kopriyca Ha
Kopnyca Ha ToKOBUTE moKosume usMepsamenHu
W3MepBaTenHil mpaHcopMamopu Hpe3s
yemolyugy Ha Kopo3ust
TpaHE:cbopmaTopm ypes HUMOGE.
yCTOWYMBIM Ha KOPO3uns
HUTOBE.
o) OT cTpaHaTa Ha KnemHusi d) Om cmparama Ha KnemHuUs
©nok, BbpXy n3onaunaTa Ha 6ok, 8bpXy usonayusma Ha
TOKOBUTE M3MEPBATENHN fmokosume usmepsameiHu
TpaHcdopmaTopu MpaHceopmamopu
donbaHumMenHo we 6ude
POMbIHUTENHO TPs0Ba A2 mapkupar ¢ 80nebHam unu
Gbae Mapkupar ¢ BanbOHaT penegeH nevam 06s18eHUs
nnw penedeH nevar KOBCOULLEHM Ha
obsBeHus KoerVIU,IAeHT Ha mMpaHCcopMalus, ¢ pasmep
TpaHchopmaums, ¢ pasmep Ha wpuchma min 20 mm.
Ha WpudTta min 20 mm.
3.9 Mapkunpade Ha nssoguTe WN3Bopute Ha TokoBUTE M3eodume Ha mokosume
namepsarenHu uamepsamendu
TpaHcopmaTopu TpsiGea aa | TParcdopmamopu we
6bAaT MapKMPaHU TPaiiHo 1 6b0am mMapkuparu mpalHo u
YeTNMBO CbrMNacHo HemUso ChanacHo
6.13 usuckearusma Ha m. 6.13 om
N3NCKBAHNATA HA T. O. oT BC EN 61869-2 unu
BAC EN 61869-2 v eKaUSANEHM.
EKBUBANEHT.

.
N

T




3a yaocToBepsBaHe (CbrnacHo
pasnopeabuTe Ha 3akoHa 3a
N3MepBaHNaTa) .

TpaHchopmaTopy Tpadsa aAa
ObaaT gocTaseHn cnea
U3BbPLLUBAHE Ha
NbPBOHAYAMHA METPONOrMYHa
npoBepKa.

Ne no r
XapakrepucTuka Usncksare apaHTpaHo

pea npeasnoxeHue

3.10 | MupsoHavanHa npoBepka v 3Hauu | a) TokoBUTe n3mepsaTenHu aj Toxosume usmepsamentu

mpaHcopMamopu e
&udam docmaseHu cred
U3EBPLIBAHE Ha
bpeoHa4anHa
MemponoaudHa nNposepKa.

6) MbpsoHavanHa
MeTponoruyHa nposepka
TpsiGBa fa 6bae
YAOCTOBEPEHA ChC 3HAK 3a
MbpBOHaYanHa nposepka u
KOMMETO Ha MpoToKona ot
NpoBEEHUTE USNUTBAHUS.

6) MvpeoHavanHa
MEeMpPOoeUYHa NposepKa e
6s0e yoocmosepeHa cbG 3HaK
3a NbpeoHavanHa NpoeepKa u
KOMuemo Ha fpomoKonia om
npogederume usnumaaHus.

311

TpaHcnopTHa onakosKa TokoBuTe N3mepBaTenHu Tokosume usmepeamentu
TpaHcopmaTopu Tpsabea fa | mparcdopmamopu we
GbaaT 3aLUTeHu bb0am 3awument
nocpepcTsom noaxopawa | coSeReRl TR
onakoska, npep,na;sat.ua ot om nospé@u u 8w3dedicmeus
noBpean 1 Bb3aeicTeuns Ha Ha oKonHama cpeda,
okonHata cpena, NOAPeACHN | nodpedery u sakpeneHu Ha
1 3aKpeneHn Ha TpaHCNoOPTHN MpaHCcropmHU namemu.
naneTtu.
3.12 | EkcnnoartaynoHHa AbNroTpaHocT | min 25 roguHn 25 200uHtr
4. OB TEXHUYECKN NapaMeTpu, XapakTepucTukn 1 Ap. AaHHu
Ne
no MapameTsbp Waucksare MapanTuparo
npeanoxeHne
pea
4.1 Knacose Ha TOYHOCT: - -
4.1a |3a namepsarenHara HamoTka 0,58 0,5S
4.1b | 3a HamoTkarta 3a sauwurara 10P 10P
4.2 O6siBeH NPoLbINKUTENEH TePMUYEH ToK, Icth min 1,2 x lpr 1,2 x lpr
4.3 HomuHaneH koeduumeHT Ha 6esonacHocT - FS 5 5
4.4 HomwuHanHa rpaHuyHa kpaTHocT - ALF 10 10
4.5 ObsiBEHN BTOPUYHW TOBapW: - -
4.5a | 3a namepsarenHara HamoTka min 15 VA 15 VA
4.5b | 3a HamoTkaTa 3a 3awuTara min 30 VA 30 VA
46 OGABEHO V3L bPHKAHO HarpeXeHne ¢ 28 kv 28 KV
npoMuLLIeHa YecToTa 3a nsonaunaTa Ha (edeKTnBHA CTOMHOCT) | (edexmusta
MbPBUYHATA HAMOTKA cmolirocm)
4.7 006aBEHO N3ABbPMKAHO HANPEXKEeHNEe C MbMHNEB 75 RV 75 KV
UMNYNC 3@ U30NaLMATa Ha MbpPBUYHATA HAMOTKa | (BbPX0Ba CTOMHOCT) (8Bpxoea crnodHocM)
4.8 OBsBEHO N34bPKAHO HanpexeHne ¢ 3 kV 3kV
ripomuLLneHa YecToTa Ha nsonaunsTa 3a (edbexTuBHa CTOWMHOCT) | (egpermuera
BTOPUYHUTE HAMOTKM cmodrocm)
49 Haii-BucoKko HarnpexeHue 3a cbopwxerusta, Um |12 kV 12kV
(edekTUBHa CTOHOCT) | (ehekmuera
crmoutHoCm)
410 | TonnuHeH Kknac Ha naonauyusaTa min 120 (E) 120 (E)
(cbrn. BOC EN 60085:2008)
411 | JonyCTMMUK HVBA Ha YacTUYHNA paspam. - -
411a {npun 1,2 Um max 50 pC 50 pC
4110 |npun 1,2 UmA3 max 20 pC 20 pC
412 | OcHosHu pasmepu cbrnacHo DIN 42600-8 yact | - -
4.12a |12 150 £15 mm
4.12b |13 185 £15 mm




Ne

no MapameTsbp M3ucksaHe Faparupario
oen npeanoxeHne
4.12¢c |[e2 270 mm 270 mm
4.12d | b1 max 148 mm 148 mm
4.12e |el 125 mm 125 mm
4.12f |h1 220 +5 mm 220 mm

3aKPUTO

5.3 TokoB n3mepBaTe”

g

H TpaHcdopmatop 10 kV, 400/5/5 A, noanopeH Tun, 3a MOHTUPaHe Ha

Howmep Ha cTaHpapTa

Tun/pethepeHTeH HoMEpP CbriacHo
KaTarnora Ha npousBoguTens

ATB 10-BS

2027 1143 ,

HaumeHoBaHue Ha MaTepnana

Tokos usmepsaTeneH TpaHcdopmatop 10 kV,
400/5/5 A, nognopeH Tun, 3a MOHTUPaHe Ha

/ 3aKpUTO
CbKpaTeHo HaumMeHoBaHue Ha Matepuana TUT 10 kV, 400/5/5 A, nognoper, 3M
Ne

"apaHTupaHo

;gﬂ [MapameTbp W3ncksaHe NpeANOXeHie

1. O6siBeH NbpBUYEH TOK, Ipr 400 A 400 A

2. O6siBEH NBPBUYEH TOK HA TepMuUYHa min 31,5 kA/1s 31,5 kA/Ts
ycTonumeocT, Ith

3. O6sBeH NbpBUYEH TOK Ha JUHaMUYHa min 79 kA 79 KA
ycTon4mBocCT, ldyn

4. O6sBEHN BTOPUHHY TOKOBE:! - -

4a 3a y3MmepparenHara HamoTka 5A 5A

4b 3a HamoTKara 3a 3aljurara 5A 5A

5. ObsaBeHN koedUUNEeHTN Ha TpaHchopMaLms: - -

5a 3a n3mepeaTenHara HamoTka 400/5 A 400/5 A

5b 3a HamoTKaTa 3a 3awuTa 400/5 A 400/5 A

6. Terno, kg [la ce nocoyu 25

) 5
Lo 1S
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Este documento es una versién bilingiie espafiol-inglés, realizada por TECNALIA, del anexo técnico original emitido en espafiol (Rev. 22,
24/04/2015) de la acreditacion 4/LE148

This document is an English-Spanish versnon prepared by TECNALIA, of the original technical annex issued in Spanish (Rev. 22, 2015/04/24) o
the accreditation 4/LE148. !

ANEXO TECNICO
TECHNICAL ANNEX

ACREDITACION N2 4/LE148
ACCREDITATION No. 4/LE 148

Entidad / Orgari}zqfion: FUNDACION TECNALIA RESEARCH & INNOVATION

Sede / Address D;e‘;rio: Parque Cientifico y Tecnoldgico de Bizkaia, C/ Geldo, Edificio 700;
48160 Derio (Vizcaya)
ede/Address Zamudio: Parque Cientifico y Tecnoldgico de Bizkaia, Laida Bidea, Edificio 413;
' 48170 Zamudio (Vizcaya)

Norma de referencia / Standard Reference: UNE-EN ISO/IEC 17025: 2005 (CGA-ENAC-LEC)

Ensayos en las siguientes dreas / Tests in the following areas::

Ensayos ambientales / Environmental teSting .........cevvinicninniinniniiiiinnnninssnascsssecsns 1
Ensayos de compatibilidad electromagnética (EMC) y evaluacién de la exposicién humana a
campos electromagnéticos / Electromagnetic Compatibility...........cooiivinimnmnnnniniininincnicinnes 6

Equipos de generacién, transporte, distribucién y uso de la energia eléctrica, en mediay
alta tensién / Equipment for Generation, Transmission, Distribution and use of Electric Power,
high and Medium VOIEAGE ..........ccvermerniinininiiic s s s sne e 13

Sede / Address Derio

Ensayos ambientales / Environmental testing

Categoria 0 (Ensayos en el laboratorio permanente) / Category 0 (Tests in the permanent laboratory)

PRODUCTO/MATERIAL ENSAYO NORMA/PROCEDIMIENTO DE
A ENSAYAR / TEST ENSAYO
PRODUCT/MATERIAL TO TEST STANDARD/TEST PROCEDURE

Ensayos ambientales en equipos eléctricos y electrénicos / Environmental testing in electric and electronic equipment

Equipos y componentes Frio: Ensayos Ab, Ad y Ae. UNE-EN 60068-2-1:2007
eléctrico-electrénicos / Temperatura minima: -40°C

Electrical and electronic Volumen méximo del espécimen: 0,6 m®

equipment and

components Cold: Tests Ab, Ad and Ae

Minimum temperature: -40°C

Maximum volume of the specimen:0.6 m3

Ha ocHoBaHue un.36a an.3 ot 30I1

§ g 8

R




2 de 46

PRODUCTO/MATERIAL
A ENSAYAR /

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

PRODUCT/MATERIAL TO TEST|_

4 Calor seco: Ensayos Bb, Bd vy Be.
Temperatura maxima: 85°C
Volumen maximo del espécimen: 0,6 m’

Dry heat: Tests Bb, Bd and Be
Maximum temperature: 852C.
Maximum volume of the specimen:0.6 m’

UNE-EN 60068-2-2:2008

Ensayo ciclico de calor himedo (ciclos de 12+12
h). Ensayo Db.
Volumen maximo del espécimen: 0,6 m®

Damp heat, cyclic (12 h + 12 h cycle). Test Db
Maximum volume of the specimen:0.6 m’

UNE-EN 60068-2-30:2006

Calor himedo, ensayo continuo. Ensayo Cab
- .. 3
Volumen maximo del espécimen: 0,2 m

Damp heat, steady state: Test Cab
Maximum volume of the specimen:0.2 m’

UNE-EN 60068-2-78:2013

Variacion de temperatura, Ensayo Na.
Rango de temperaturas: -40°C a 85°C

Volumen maximo del espécimen: 0,2 m*

Change of temperature Test Na.
Temperature range: -40°C a 85°C
Maximum volume of the specimen: 0.2 m’

UNE-EN 60068-2-14:2011

Vibracion sinusoidal. Ensayo Fc.
Dimensiones del espécimen inferiores a:
0,6x0,6x0,3 m.

Peso inferior a 25 kg

Aceleraciones hasta 30 g

Frecuencias de 1 a 2000 Hz

Vibration (sinusoidal): Test Fc
Dimensions of the specimen less than
0.6x0.6x0.3 m

Weight less than 25 kg

Accelerations up to 30 g

Frequencies from 1 to 2000 Hz

UNE-EN 60068-2-6:2008

Choques. Ensayo Ea

Dimensiones del espécimen inferiores a:
0,6x0,6x0,3 m.

Peso inferior a 25 kg

Shock: Test Ea

UNE-EN 60068-2-27:2011

Dimensions of the specimen less tan
0.6x0.6x0.3 m

Weight less than 25 kg Ha ocHoBaHue un.36a an.3 ot 30I1
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PRODUCTO/MATERIAL
A ENSAYAR /

PRODUCT/MATERIAI; TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

~ANlibracién aleatoria de banda ancha. Ensayo Fh
‘I Dimensiones del espécimen inferiores a:

0,6x0,6x0,3 m.

Peso inferior a 25 kg
Aceleraciones RMS hasta 10 m/s?
Frecuenciasde 1 a 2000 Hz

Vibration, broadband random. Test Fh
Dimensions of the specimen less than
0.6x0.6x0.3 m

Weight less than 25 kg

RMS accelerations up to 10 m/s’
Frequencies from 1 to 2000 Hz

UNE-EN 60068-2-64:2009
ETSIEN 300 019-2-2:2013, random
vibration

Equipos de medida de la
energia eléctrica {c.a.).
Contadores de energia
activa, destinados a uso
residencial, comercial y de
industria ligera, para uso en
redes eléctricas de 50 Hz
(indices de clase A, By C)

Electricity metering
equipment (a.c.) Metering
equipment of active energy
intended to residential,
commercial and light
industry for use in 50 Hz
electrical networks (class
indexes A, B and C)

Ensayos climaticos:

- Humedad relativa

- Ensayo de calor seco

- Ensayo de frio

- Ensayo ciclico de calor himedo
- Ensayo de vibracién sinusoidal
- Ensayo de choque

Excepto el ensayo de proteccidn contra
radiacion solar (6.3.5)

Climatic testing:

- Relative humidity

- Dry heat test

- Cold test

- Damp heat cyclic test

- Sinusoidal vibration test
- Impact test

Except the test of protection against
solar radiation (6.3.5)

UNE-EN 50470-1:2007

Ha ocHoBaHune un.36a an.3 ot 30I1
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PRODUCTO/MATERIAL
A ENSAVAR /

PRODUCT/MATERIAL TO TEST|

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Equipos de medida de la
energia eléctrica (c.at). |
Contadores de efergla /
activa, destinados a us,é
residencial, comercialy de
industria ligera, para/'uso en
redes eléctricas de 50 Hz
(indices de clase AjB y Q)

Electricity meteni%g
equipment (a. c? Metering
equipment of active energy
intended to residential,
commercial and light
industry for use in 50 Hz
electrical networks (class
indexes A, B and C)

Ensayos climaticos:

- Humedad relativa

- Ensayo de calor seco

- Ensayo de frio

- Ensayo ciclico de calor htimedo
- Ensayo de vibracién sinusoidal
- Ensayo de choque

Excepto el ensayo de proteccién contra
radiacion solar (6.3.5)

Climatic testing:

- Relative humidity

- Dry heat test

- Cold test

- Damp heat cyclic test

- Sinusoidal vibration test
- Impaoct test

Except the test of protection against
solar radiation (6.3.5)

UNE-EN 50470-3:2007

Equipos de medida de la
energia eléctrica (c.a.).
Contadores estaticos o
electromecanicos destinados
ala medida de energia
eléctrica en sistemas de 50Hz
y tensién hasta 600V

Electricity metering
equipment (a.c.)

Static or electromechanics
meters and intended to the
measuring of electrical
energy in 50 Hz systems and
voltage up to 600 V.

Ensayos climaticos:

- Humedad relativa

- Ensayo de calor seco

- Ensayo de frio

- Ensayo ciclico de calor himedo
- Ensayo de vibracion sinusoidal
- Ensayo de choque

Excepto el ensayo de proteccién contra
radiacion solar (6.3.5)

Climatic testing:

- Relative humidity

- Dry heat test

Cold test

- Damp heat cyclic test

- Sinusoidal vibration test
- Impact test

Except the test of protection against
solar radiation (6.3.5)

UNE-EN 62052-11:2004

Ha ocHoBaHune un.36a an.3 ot 30l
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PRODUCTO/MATERIAL
A ENSAYAR /

PRODUCT/MATERIAL TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Equipos de medida de la
energfa eléctrica (c.a.).

Contadores estaticos q'é
energia activa (clasesy:

Electricity metering
equipment (a.c.),

energy (classes 1 and 2)

,’; ‘
/

i

Ensayos climaticos

=" Humedad relativa

- Ensayo de calor seco

| -/ Ensayo de frio

et

- Ensayo ciclico de calor htimedo
- Ensayo de vibracién sinusoidal
- Ensayo de choque

Excepto el ensayo de proteccién contra
radiacion solar (6.3.5)

Climatic testing:

- Relative humidity

- Dry heat test

- Cold test

- Damp heat cyclic test

- Sinusoidal vibration test
- Impact test

Except the test of protection against
solar radiation (6.3.5)

UNE-EN 62053-21:2003

Equipos de medida de la
energia eléctrica (c.a).
Contadores estaticos de
energia reactiva (clases 2y 3)

Electricity metering
equipment (a.c.)

Static meters for reactive
energy (classes 2 and 3)

Ensayos climaticos:

- Humedad relativa

- Ensayo de calor seco

- Ensayo de frio

- Ensayo ciclico de calor himedo
- Ensayo de vibracion sinusoidal
- Ensayo de choque

Excepto el ensayo de proteccién contra
radiacién solar (6.3.5)

Climatic testing:

- Relative humidity

- Dry heat test

- Cold test

- Damp heat cyclic test

- Sinusoidal vibration test
- Impact test

Except the test of protection against
solar radiation (6.3.5)

UNE-EN 62053-23:2003

Ha ocHoBaHue un.36a an.3 ot 30I1
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Ensayos de{compatibilida/gl electromagnética (EMC) y evaluacién de la exposicién humana a campos
electromagnéticos / Electromagnetic Compatibility

(Ensayé(s}ﬁen’ ‘el laboratorio permanente) / Category 0 (Tests in the permanent laboratory)

PRODQ,fTO/MATERIAL ENSAYO NORMA/PROCEDIMIENTO DE
;A ENSAYAR / TEST ENSAYO
pRoqycr/MATERlA L'TO TEST. STANDARD/TEST PROCEDURE
Eg’t’]ipos industriales, Emision: UNE-EN 55011:2011
cientificos y médicos (ICM) Medida de las perturbaciones radioeléctricas UNE-EN 55011/A1:2011
Industrial, scientific and Equipos del grupo 1

medical equipment (ISM)

Rango de frecuencias hasta 1 GHz

Emission:

Measurements of the radioelectric disturbances
Group 1 equipment

Frequency range up to 1 GHz

Electrodomésticos,
herramientas eléctricasy
aparatos analogos
Household appliances,
electric tools and similar
apparatus

Emision:
Medida de las perturbaciones radioeléctricas
Rango de frecuencias hasta 1GHz

Emission:
Measurements of the radioelectric disturbances
Frequency range up to 1 GHz

UNE-EN 55014-1:2008

UNE-EN 55014-1/A1:2009
UNE-EN 55014-1/A2:2012
UNE-EN 55014-1:ERRATUM:2009

Equipos de la tecnologia de la
informacion

Information technology
equipment

Emision:
Medida de las perturbaciones radioeléctricas
Rango de frecuencias hasta 1GHz

Emission:
Measurements of the radioelectric disturbances
Frequency range up to 1 GHz

UNE-EN 55022: 2011
UNE-EN 55022:AC:2012

Equipos eléctricosy
electrénicos con corriente de
entrada < 16 A por fase
Electric and electronic
products with current input
16 A per phase

Emision:
Medida de armdnicos de corriente

Emission:
Measurements of voltage fluctuations and flicker]

UNE-EN 61000-3-2: 2006
UNE-EN 61000-3-2/A1: 2010
UNE-EN 61000-3-2/A2: 2010

Equipos eléctricosy
electrdnicos con corriente de
entrada < 16 A por fase
Electric and electronic
products with current input

16 Ajgj/q phase

Emision:

Medida de flicker y fluctuaciones de tension

UNE-EN 61000-3-3:2013 ~ “-

Emission:
Measurements of voltage fluctuations and

Ha ocHoBaHune un.36a an.3 ot 3001
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PRODUCTO/MATERIAL, | | NORMA/PROCEDIMIENTO DE
| ,» ENSAYO
AENSAYAR/ / oo ENSAYO
PRODUCT/MATERIAL TOTEST| / STANDARD/TEST PROCEDURE
/Al

Equipos eléctricos y
electrénicos de ertorno
residencial, confercial e
industria Iigefé

Emision:
Medida de las perturbaciones radioeléctricas

UNE-EN 61000-6-3:2007
UNE-EN 61000-6-3/A1: 2012

Equiposgféctricos y
electrodicos de entorno
industrial

Residential, commercial
and light industry
environments electric
and electronic products

Emision:
Medida de las perturbaciones radioeléctricas

Emission:

Measurements of the radioelectric disturbances

UNE-EN 61000-6-4:2007
UNE-EN 61000-6-4/A1: 2011

UNE-EN 61000-6-4:ERRATUM:2008

Equipos eléctricosy
electrénicos

Industrial
environments
electric and
electronic products

Inmunidad a descargas electrostdticas

Immunity to electrostatic discharges

UNE-EN 61000-4-2:2010

Inmunidad a campos electromagnéticos
radiados

Frecuencias entre 80 MHz y 3 GHz
Intensidad de campo hasta 10 V/m

Immunity to radiated electromagnetic fields
Frequencies between 80 MHz and 3 GHz
Field intensity up to 10 V/m

UNE-EN 61000-4-3:2007
UNE-EN 61000-4-3/A1:2008
UNE-EN 61000-4-3/A2:2011

Inmunidad a rafagas de transitorios rapidos

Immunity to electrical fast transients

UNE-EN 61000-4-4:2013

Inmunidad a ondas de choque (surges)

Immunity to surge

UNE-EN 61000-4-5:2007
UNE-EN 61000-4-5:CORR:2010

Inmunidad a las perturbaciones conducidas
inducidas por los campos de radiofrecuencia

Immunity to conducted disturbances induced
by radiofrequency fields

UNE-EN 61000-4-6:2009

Inmunidad a campos magnéticos amortiguados

Volumen efectivo 0,6 mx 0,6 mx 0,5m

UNE-EN 61000-4-10:1996

UNE-EN 61000-4-10/A1:2001

Immunity to damped magnetic fields
Effective volume: 0.6 mx 0.6 mx 0.5 m

Ha ocHoBaHume un.36a an.3 ot 301
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PRODUCTO/MATERIAL
A ENSAYAR /

PRODUCT/MATERIAL TO TEST|

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Inmunidad,a{jfampos magnéticos de frecuencia

/|industriat”

Volurervefectivo 0,6 mx 0,6 mx0,5m
aly

g Im/mﬁnity to power frequency magnetic fields
. | Effective volume: 0,6 mx 0,6 mx 0,5 m

UNE-EN 61000-4-8:2011

Inmunidad a huecos de tensién, interrupciones
breves y variaciones de tensién DC

Immunity to DC voltage dips, short
interruptions and voltage variations

UNE-EN 61000-4-29:2002

Inmunidad a ondas oscilatorias amortiguadas
Frecuencias de 100 kHz y 1 MHz

Immunity to damped oscillatory waves
Frequencies of 100 kHz and 1 MHz

UNE-EN 61000-4-18:2008
UNE-EN 61000-4-18/A1:2011

Inmunidad a huecos de tensién, interrupciones
brevesy variaciones de tensién

Immunity to voltage dips, short interruptions
and voltage variations

UNE-EN 61000-4-11:2005

Dispositivos eléctricos y
electrénicos para formar
esquemas para la proteccion
destinados a funcionar en
sistemas eléctricos

Electrical and electronic
devices manufactured for
configuring schemes for the
protection destined to
operate in electrical systems

Medidas de resistencia de aislamiento, rigidez
dieléctrica e impulso de tensién

Measurements of insulation resistance,
dielectric test and voltage impulse test

IEC 60255-5:2000
IEC 60255-27:2013 Apto. 10.6.4.2;
10.6.4.3y 10.6.4.4

Equipos eléctricosy
electrénicos de entorno
residencial, comercial e
industria ligera

Residential, commercial
and light industry
environments electric
and electronic products

Inmunidad a las perturbaciones
electromagnéticas

Immunity to electromagnetic
disturbances

UNE-EN 61000-6-1:2007

Equipos eléctricosy
electrénicos de entorno
industrial

Industrial environments A

g

electric and electronic //;7/

TN I T WL WaVaVa W alie o YoYa TaNE

Inmunidad a las perturbaciones
electromagnéticas

Immunity to electromagnetic
disturbances

products 4
/

/

/

Ha ocHoBaHue un.36a an.3 ot 30I1
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PRODUCTO/MATERIAL ENSAYO NORMA/PROCEDIMIENTO DE
A ENSAYAR / TEST ENSAYO
PRODUCT, /jVIATERIAL TO TEST STANDARD/TEST PROCEDURE

Transmig}ir}gﬁvsgﬁvéles gd‘r la | Requisitos generales, bandas de frecuenciay UNE-EN 50065-1:2012 Capitulo 6
red e!éﬁfféa de’bajMﬁsién perturbaciones electromagnéticas Tension de salida del transmisor
en lahanda de frecuencias

Signqllfhg on low-voltage General requirements, frequency bands and
e/egt’?ical installations in the | electromagnetic disturbances
fréquency range 3 kHz to

!148,5 kHz
Transmisidn de sefiales por la | Requisitos de inmunidad UNE-EN 50065-2-1:2004
red eléctrica de baja tension UNE-EN 50065-2-1:2004+A1:2006

en la banda de frecuencias Immunity requisites
de 3 kHz a 148,5 kHz
destinados para uso en
entornos residenciales,
comercialesy de insdustria
ligera

Signalling on low-voltage
electrical installations in the
frequency range 3 kHz to
148,5 kHz and intended to
residential, commercial and

light industry

Transmision de sefiales por la | Requisitos de inmunidad UNE-EN 50065-2-2:2004

red eléctrica de baja tension UNE-EN 50065-2-2:2004+A1:2006
en la banda de frecuencias Immunity requisites UNE-EN 50065-2-

de 3 kHz a 148,5 kHz 2:2004/A1:2006/CORR A1:2007

destinados para uso en
entornos industriales

Signalling on low-voltage
electrical installations in the
frequency range 3 kHz to
148,5 kHz destined to industry

Ha ocHoBaHue un.36a an.3 ot 30I1
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PRODUCTO/MATERIAL
A ENSAYAR /

PRODUCT/MA TERIAé TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Transmision de se
red eléctrica de'baja tension
en la banda deffecuencias
de 3 kHz 2148,5 kHz
destin},ad/ ysfpara uso por los
suministradoresy
distribuidores de electricidad

Signalling on low-voltage
electrical installations in the
frequency range 3 kHz to
148,5 kHz and intended for
use by electricity suppliers
and distributors

Requisitos de inmunidad

Immunity requisites

UNE-EN 50065-2-3:2004
UNE-EN 50065-2-3:2004/A1: 2006

Transmision de sefiales por la
red eléctrica de baja tension
en la banda de frecuencias
de 3 kHz a 148,5 kHz

Signalling on low-voltage
electrical installations in the
frequency range 3 kHz to
148,5 kHz

Medidas de impedancia

Immunity requisites

UNE-EN 50065-7:2002

Equipos de medida de la
energia eléctrica (c.a.).
Contadores de energia
activa, destinados a uso
residencial, comercial y de
industria ligera, para uso en
redes eléctricas de 50 Hz
(indices de clase A, By C)

Electricity metering
equipment (a.c.) Metering
equipment of active energy
intended to residential,
commercial and light
industry for use in 50 Hz
electrical networks (class
indexes A, B and C)

Emision:
Emisién radiada
Emision conducida

Emission:
Radiated emission
Conducted emission

UNE-EN 50470-1:2007
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PRODUCTO/MATERIAL
A ENSAYAR /

PRODUCT/MATERIAL TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Ensayos de inmunidad a:

- Huecos e interrupciones

- Descargas Electrostaticas

- Inmunidad Radiada

- Transitorios rapidos

- Inmunidad Conducida

- Surge

- Ondas oscilatorias amortiguadas

Inmunidad Campo Magnético continuoy
externo

Immunity test:

- Dips and interruptions

- Electrostatic Discharge

- Radiated immunity

- Fast transient

- Conducted immunity

- Surge

- Damped Oscillatory Wave

Constant and external Magnetic-Field
Immunity

Equipos de medida de la
energia eléctrica (c.a.).
Contadores de energia activa,
destinados a uso residencial,
comercial y de industria
ligera, para uso en redes
eléctricas de 50 Hz (indices
de clase A, By C)

Electricity metering
equipment (a.c.) Metering
equipment of active energy
intended to residential,
commercial and light
industry for use in 50 Hz
electrical networks (class
indexes A, B and C)

Emision:
Emision radiada
Emisién conducida

Emission:
Radiated emission
Conducted emission

UNE-EN 50470-3:2007

Ensayos de inmunidad a:

- Huecos e interrupciones

- Descargas Electrostaticas

- Inmunidad Radiada

- Transitorios rapidos

- Inmunidad Conducida

- Surge

- Ondas oscilatorias amortiguadas

Inmunidad Campo Magnético continuoy
externo

Immunity test:
- Dips and interruptions
- Electrostatic Discharge
- Radiated immunity
- Faost transient
- Conducted immunity
- Surge
Damped Oscillatory Wave

Constant and external Magnetic-Field
Immunity

Ha ocHoBaHune un.36a an.3 ot 301
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y tension hasta 600V

Electricity meteri
equipment (a.c.);
Static or
electromechgnic
meters and/inténded to
the measﬁ?ing of
electricg7 energy in 50
Hz systems and voltage
up tg'600 V.

Ensayos de inmunidad a:

- Huecos e interrupciones
- Descargas Electrostaticas
- Inmunidad Radiada

- Transitorios rapidos

- Inmunidad Conducida

- Surge

Immunity test:

- Dips and interruptions

- Electrostatic Discharge

- Radiated immunity

- Fast transient

- Conducted immunity

- Surge

- Damped Oscillatory Wave

- Ondas oscilatorias amortiguadas

PRODUCTO/MATERIAL ENSAYO NORMA/PROCEDIMIENTO DE
A ENSAYAR / TEST ENSAYO
PRODUCT/MATERIAL TO TEST STANDARD/TEST PROCEDURE
Equipos de medida de la Emision: UNE-EN 62052-11:2004
energia eléctrica (c.a.). Emision radiada
Contadores estaticas o Emisién conducida
electromecénicos destinados |-/
alamedidade energia | Emission:
eléctrica en sistemas de 50Hz/| Radiated emission
\ " | Conducted emission

Equipos de medida de la
energia eléctrica (c.a.).
Contadores estaticos de
energfa activa (clases 1y 2)

Electricity metering
equipment (a.c.)

Static meters for active
energy (classes 1 and 2)

Emisién:
Emision radiada
Emisién conducida

Emission:
Radiated emission
Conducted emission

Ensayos de inmunidad a:

- Huecos e interrupciones
- Descargas Electrostaticas
- Inmunidad Radiada

- Transitorios rapidos

- Inmunidad Conducida

- Surge

Immunity test:

- Dips and interruptions

- Electrostatic Discharge

- Radiated immunity

- Fast transient

- Conducted immunity

- Surge

- Damped Oscillatory Wave

- Ondas oscilatorias amortiguadas

UNE-EN 62053-21:2003

Ha ocHoBaHune un.36a an.3 ot 301
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PRODUCTO/MATERIAL
A ENSAYAR /
PRODUCT/MATERIAL TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Equipos de medida de la
energia eléctrica (c.a).
Contadores estaticos de
energia reactiva (clases 2y 3)

Electricity metering
equipment (a.c.)

Static meters for reactive
energy (classes 2 and 3)

Emision:
Emision radiada
Emisién conducida

Emission:
Radiated emission
Conducted emission

UNE-EN 62053-23:2003

Ha ocHoBaHwue un.36a an.3 ot 30I1
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Categoria 0 {(Ensayos en el laboratorio permanente) / Category 0 (Tests in the permanent laboratory)

PRODUCTO/MATERIAL

A ENSAYAR /
PRODUCT/MATERIAL TO TEST | /

: ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Transformadores de
distribuciény
transformadores de mefﬁ,
potencia 7

Distribution tranéfo;mers
and medium powg“r
transformers  f

T—f/nsayos tipo, ensayos individuales y ensayos

especiales, excepto:

- Medida de las caracteristicas de transmision de
tensiones

- Medida de gases disueltos

- Medida del calentamiento del punto caliente

- Verificacion del recubrimiento externo

Limites:

- Dieléctricos: hasta 145 kV de tension mas
elevada para el material

- Determinacién del nivel de ruido: método de
presién acustica

Type tests, routine tests and special tests, except:
- Determination of transient voltage transfer
characteristics
- Measurement of dissolved gases
- Winding hot-spot temperature-rise
measurements
- Check of external coating
Limits:
- Dielectric tests: up to 145 kV higher voltage
for the material
- Determination of sound levels: sound
pressure method

UNE-EN 60076-1:1998

UNE-EN 60076-1/A1:2001
UNE-EN 60076-1/A12:2002

IEC 60076-1:2011

UNE-EN 60076-2:1998

UNE-EN 60076-2:2006 ERRATUM

IEC 60076-2 :2011

UNE-EN 60076-3: 2002

UNE-EN 60076-3: 2006 ERRATUM
IEC 60076-3:2000

IEC 60076-3:2000 CORRIGENDUM 1
UNE-EN 60076-5:2008

IEC 60076-5:2006
UNE-EN 60076-10:2002
IEC 60076-10:2001
UNE-EN 60076-16:2012
IEC 60076-16:2011

Transformadores de
distribucion sumergidos en
aceite, de 25 kVA a 2500 kVA

Oil-immersed distribution
transformers, from 25 up to
2500 kVA

Todos los de la norma excepto:
- Ensayo de fatiga de las cubas de llenado
integral
- Caracteristicas de la pintura

All the tests of the standard, except:

- Endurance test on corrugated tanks of
completely oil filled and hermetically sealed
distribution transformers

- Tests of painting characteristics

UNE 21428-1:2011

UNE 21428-1-1:2011
UNE 21428-1-2:2011
UNE-EN 50464-1:2010
UNE-EN 50464-2-1:2010
UNE-EN 50464-2-2:2010
UNE-EN 50464-2-3:2010
UNE-EN 50464-3:2010

Transformadores de
potencia tipo seco

Dry-type power
transformers

Todos los de la norma sobre transformadores de
distribucién vy  transformadores de media
potencia, excepto:

- Ensayos de choque térmico, ambientalesy de

UNE-EN 60076-11:2005
IEC 60076-11:2004

UNE 21538-1; 2007,
UNE-EN 50541-1:2012 *

LINE ENEONTE 16901

fuego

All the tests of the standard on distribu
medium power transformers, except:
- Thermal shock, fire behaviour and
environmental tests

Ha ocHoBaHue un.36a an.3 ot 3001
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PRODUCTO/MATERIAL

NORMA/PROCEDIMIENTO DE

A ENSAYAR / EI\;;?;O ENSAYO
PRODUCT/MATERIAL TO TEST STANDARD/TEST PROCEDURE
Transformadores - Todos los de la norma realizados por | UNE-EN 60076-13:2008

autoprotegidos sumergidos
en liquido

Self-protected /iquid—fig?ed '
transformers Vs

referencia a la serie de normas 60076
- Ensayo de descargas parciales (cap. 12)
- All the tests of the standard performed by

reference to 60076 series
- Partial discharges test (chap. 12)

1EC 60076-13:2006

V
Instrument transformers

Todos los de la norma

Limites:

- Precision: hasta 5 kA
hasta 10 kV; 40 kV
desde 10 VA

- Dieléctricos: hasta Um < 145 kV

All the tests of the standard

Limits:

- Accuracy: up to 5 kA
up to 10 kV; 40 kv
from 10 VA

- Dielectric tests: up to Um < 145 kV

UNE-EN 60044-1:2000
UNE-EN 60044-1/A1:2001
UNE-EN 60044-1/A2:2004
UNE-EN 60044-2:1999
UNE-EN 60044-2/A1:2001
UNE-EN 60044-2/A2:2004
UNE-EN 60044-3:2004

IEC 60044-3:2002

Transformadores de

tension electrénicos

Electronic voltage
transformers

Ensayos de tipo:

- Dieléctricos: hasta Um < 145 kV

- Ensayo de impulso tipo rayo

- Ensayo bajo lluvia para tipo exterior

- Ensayo de resistencia a la tensién de impulso
para componentes de baja tensién

- Precision: hasta 10 kV; 40 kV;
50 Hz desde 10 VA

Ensayos individuales y ensayos especiales
Type tests:

- Dielectric tests: up to Um < 145 kV

- Lightning impulse test

- Wet test for outdoor type

- Impulse voltage withstand test for low-voltage
components.

- Accuracy: up to 10 kV, 40 kV, 50 Hz from 10 VA

Routine tests and special tests

UNE-EN 60044-7: 2001
IEC 60044-7:1999
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PRODUCTO/MATERIAL
A ENSAYAR /

PRODUCT/MATERIAL TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Transformadores de

medida y proteccion

Instrument transformers

Todos los de la norma para transformadores de
tensién, transformadores de intensidad para
medida y transformadores de intensidad para
proteccién de clase P, excepto:

- Ensayo de estanquidad de la

envolvente en sistemas de gas, a temperatura

ambiente (Apdos. 7.2.8 y

7.3.7) y a alta y baja temperatura (Apdo.

7.4.7)

Ensayo de presidn sobre la envolvente (Apdos.

7.2.9y7.3.8)

- Ensayo de impulsos cortados multiples (Apdo.
7.4.2)

- Ensayos mecanicos (Apdo. 7.4.5)

- Ensayo de defecto por arco interno (Apdo.
7.4.6)

- Ensayo de punto de rocio del gas (Apdo. 7.4.8)

- Ensayo de corrosion (Apdo. 7.4.9)

- Ensayo de riesgo de incendio (Apdo. 7.4.10)

Limites:

- Ensayos dieléctricos: hasta: Um < 145 kV

- Transformadores de tensién:
Precision: Potencia de precision rango |l
Tensiones primarias asignadas hasta 40 kV

i

All the tests of the standard for voltage)
transformers, measuring current transformers
and class P current transformers for protection,
except:

- Enclosure tightness test in gas systems, at
ambient temperature (7.2.8 and 7.3.7) and at
low and high temperatures (7.4.7)

- Pressure test for the enclosure (7.2.9 and 7.3.8)

- Multiple chopped impulse test (7.4.2)

- Mechanical tests (7.4.5)

- Internal arc fault test (7.4.6)

- Gas dew point test (7.4.8)

- Corrosion test (7.4.9)

- Fire hazard test (7.4.10)

Limits:

- Dielectric tests: up to Um < 145 kV

- Voltage transformers:
Accuracy: burden range Il. Rated primary|
voltages up to 40 kV

UNE-EN 61869-1:2010
UNE EN 61869-1:2011 ERRATUM
IEC 61869-1:2007

IEC 61869-2:2012

UNE-EN 61869-3:2012
IEC 61869-3:2011
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PRODUCTO/MATERIAL
A ENSAYAR /

PRODUCT/MATERIAL TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Aisladores pasantes
(pasatapas)

Insulated bus{;f})gs

Todos los de la norma, excepto:
- Ensayo de presién interna

- Ensayo de estanquidad en pasatapas con
gas o sumergidos en gas

Limites: Um <145 kV
All the tests of the standard, except:

- Internal pressure test

- Tightness test on gas-filled and gas-insulated

bushings

Limits: Um < 145 kV

UNE-EN 50180:1997

UNE-EN 50180:1999 CORRIGENDUM
UNE-EN 50180:2011

UNE-EN 50181:1997

UNE-EN 50181:2011

UNE EN 60137:2011

IEC 60137:2008

Aisladores de apoyo de interior
de materia organica para
instalaciones de tension
nominal superioresa 1 kV e
inferiores a 300 kV

Indoor post insulators of
organic material for systems
with nominal voltages greater
than 1kV and below 300 kV

Todos los de la norma

Limites: Um <145kV

All the tests of the standard

Limits: Um <145 kV

UNE-EN 60660:2001
IEC 60660:1999

Centros de transformacién
prefabricados

High voltage/low voltage
prefabricated substations

Todos los de la norma, excepto:
Apdo 6.9. Ensayos CEM
Limites:

Arco interno: 1000 V

All the tests of the standard,
except:

- EMC tests (6.9)

Limits:

Arcing due to an internal fault: 1000V

UNE-EN 62271-202:2007
IEC 62271-202:2006
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PRODUCTO/MATERIAL
A ENSAYAR /
PRODUCT/MATERIAL TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Conjuntos compactos de
aparamenta para centros de
transformacién (CEADS)

Compact equipment
assemblies forjdistcib'gﬁon
substations (| C’EAD.}‘)»’

Todos los de la norma, excepto:
- Ensayos CEM (apdo. 6.9)

- Ensayos de robustez mecanica de cubas
herméticas de llenado integral (incluidos
en el apdo. 6.201)

- Ensayo de estanquidad de la unidad

funcional de alta tensién (apdo. 7.4)

Limites:
Arco interno: 1000 V

All the tests of the standard, except:
- EMC tests (6.9)
- Mechanical strength tests of hermetically
sealed tanks (included in 6.201)
- Tightness tests of high voltage functional unit
(7.4)
Limits:
Arcing due to an internal fault: 1000V

UNE-EN 50532:2011

Materiales aislantes

Insulating materials

Rigidez dieléctrica, ensayos a frecuencias
industriales, tensiéon continua e impulsos
1,2/50 sobre materiales en placas y planchasy
tubos rigidos

Limites:

Tension alterna < 200 kV
Tension continua - 70 kV, sélo polaridad negativa
Impulsos hasta 500 kV

Electric strength, tests at power frequencies,
direct voltage and 1,2/50 us impulse tests on
boards and sheets materials, and rigid tubes

Limits:
Power frequency voltage < 200 kV

Direct voltage -70 kV, only negative polarity
Impulses up to 500 kV

UNE-EN 60243-1:1999
UNE-EN 60243-2:2001
UNE-EN 60243-3:2002
IEC 60243-1:1998
IEC 60243-2:2001
IEC 60243-3:2001
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PRODUCTO/MATERIAL
A ENSAYAR /
PRODUCT/MATERIAL TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Materiales aislantes sélidos
plasticos

Electrical insulat{?rg plastic”
materials Ay

Ensayo del hilo incandescente

Glow wire test

UNE-EN 60695-2-10:2002
UNE-EN 60695-2-11:2001

UNE-EN 60695-2-12:2001

UNE-EN 60695-2-12:2011

UNE-EN 60695-2-13:2002

UNE-EN 60695-2-13:2011

IEC 60695-2-10:2000

IEC 60695-2-11:2000
IEC60695-2-11:2001 CORRIGENDUM
1

IEC 60695-2-12:2010

IEC 60695-2-13:2010

IEC 60695-2-13:2012 CORRIGENDUM 1

Alfombras de material
aislante para trabajos
eléctricos

Electrical insulating
matting for live working

Todos los ensayos de la norma, excepto

- Ensayos mecénicos (apdos. 5.5, 5.9 vy
- 5.10)

- Ensayo de envejecimiento ( Aptdo. 5.7)
- Ensayo de llama (apdo. 5.8.1)

- Resistencia al acido {apdo. 5.9)

- Resistencia al aceite (apdo. 5.10)

All the tests of the standard, except:

- Mechanical tests (5.5, 5.9y 5.10)
- Aging test (5.7)

- Flame retardance test (5.8.1)

- Acid resistance (5.9)

- Oil resistance (5.10)

UNE-EN 61111 :2010
IEC 61111:2009

Mantas eléctricas aislantes

Electrical insulating matting for
live working

- Inspeccidn visual y mediciones (apdo. 5.2)

- Marcado (apdo. 5.3)

- Embalaje e instrucciones de uso (apdo. 5.4)

- Ensayos dieléctricos (apdo 5.6)

- Ensayo de plegado a baja temperatura
(apdo.

-5.8.2)

- Categoria A. Resistencia al 4cido. Parte
eléctrica (apdo. 6.2)

- Categoria C: Ensayo de doblado a
temperaturas

- extremadamente bajas (apdo. 6.6)

- Visual inspection and measurements (5.2)
- Marking (5.3)

- Packaging and instructions for use (5.4)

- Dielectric tests (5.6)

UNE-EN 61112:2010
IEC61112:2009

- Low temperature folding test (5.8.2)

- Category A: Acid resistance. Electrical pa
(6.2)

- Category C: Extremely low temperature
folding test (6.6)
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PRODUCTO/MATERIAL
A ENSAYAR /
PRODUCT/MATERIAL TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Envolventes de materiales
eléctricos

Enclosures for electric |
material

Clasificacion de los grados de proteccion
proporcionados por las envolventes, cédigos IP

/ng (excepto IKO1)

o L/
/| Degrees of protection provided by enclosures.

Code IP and IK (except IKO1)

UNE 20324:1993

UNE 20324/1M:2000

UNE 20324:2004 ERRATUM
IEC 60529:1989

IEC 60529/A1:1999
UNE-EN 50102:1996

UNE-EN 50102:2002 CORRIGENDUM

UNE-EN 50102/A1:1999
UNE-EN 50102/A1:2002
CORRIGENDUM
IEC 62262:2002

Envolventes destinadas a los
conjuntos de aparamenta de
baja tensién

Empty enclosures for low-
voltage switchgear and
controlgear assemblies

Ensayos para las envolventes vacias, todos los

de la norma excepto:

- Ensayo de resistencia a la radiacion
ultravioleta (UV)

Tests for empty enclosures , all the tests of the
standard except:
- Resistance to ultra-violet(UV) radiation

UNE-EN 62208: 2004
UNE-EN 62208:2012
IEC 62208:2011

Nt

ol |
o WA

Ha ocHoBaHue un.36a an.3 ot 30I1




21ded6

PRODUCTO/MATERIAL
A ENSAYAR/

PRODUCT/MATERIAL TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Aparamenta de alta tension

5
High-voltage switchgear'and
controlgear S

Ensayos de tipo:
Todos los de la norma excepto:

- Ensayos CEM sobre circuitos auxiliares y

de mando (Apdos. 6.9.1.2,6.9.2y6.9.3)

- Aparamenta en gas: estanquidad (Apdo.

- 6.8)

- Ensayos sismicos sobre circuitos auxiliares

- (Apdo. 6.10.5.6)

- Ensayo de rayos X para botellas de vacio

- (Apdo. 6.11)

- Aparamenta de Um > 245 kV: impulso tipo
maniobra

- - Aparamenta  exterior: contaminacion

- artificial

Limites:

Ensayos dieléctricos:

Frecuencia industrial hasta 550 kV

Impulso tipo rayo hasta 750 kV

Tension de perturbaciones radioeléctricas
hasta 300 kv

Ensayos individuales:

Todos los de la norma excepto estanquidad de
aparamenta en gas (Apdo. 7.4)

Type tests:
All the tests of the standard, except:

- EMC tests on auxiliary and control circuits
(6.9.1.2, 6.9.2and 6.9.3)

- Gas insulated switchgear and controlgear:
tightness test (6.8)

- Seismic tests on auxiliary circuits (6.10.5.6)

- X-radiation test procedure for vacuum
interrupters (6.11)

- Switchgear and controlgear of Um>245 kV:
switching impulse voltage test

- Outdoor switchgear and controlgear:
Artificial pollution test

Limits:

Dielectric tests:

Power frequency up to 550 kV
Lightning impulse up to 750 kV

Radio interference voltage up to 300 kV

UNE-EN 62271-1:2009
UNE-EN 62271-1/A1:2011
IEC 62271-1:2007
IEC62271-1/A1:2011

Routine tests:
All the tests of the standard, except tightnes|
test in gas insulated switchgear and Ha
controlgear (7.4)
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PRODUCTO/MATERIAL NORMA/PROCEDIMIENTO DE
ENSAYO ENSAYO

A ENSAYAR / TEST
PRODUCT/MATERIAL TO TEST STANDARD/TEST PROCEDURE

Aparamenta bajo envolvente Ensayos de tipo: UNE-EN 62271-200:2012 {Vcorr:2013)

metalica para corrientéﬁ? Todos los de la norma, excepto: UNE-EN 62271-200:2005

alterna de tensiones | - Ensayos CEM (Apdo. 6.9.) IEC62271-200: 2011

asignadas superioresa 1 kV e - Aparamenta en gas: estanquidad (Apdo. 6.8)

inferiores o iguales a 52§I<V - Ensayos sfsmicos sobre circuitos auxiliares

(Apdo. 6.10.5.6)

- Ensayo de rayos X para botellas de vacio (Apdo.

6.11)

- Aparamenta exterior: contaminacion artificial

sobre aisladores (Apdo. 6.2.8)

Limites:

- Ensayos de establecimiento y corte: 200 MVA,
36 kv

- Arco interno: 1000 V

y Ensayos individuales:

/- Todos los de la norma, excepto:

- Estanquidad de aparamenta en gas

7
Vi

AC metal-enclosed ,
switchgear and controlgear

Type tests:

All the tests of the standard, except:

- EMC tests (6.9)

- Gas insulated switchgear and controlgear:
tightness test (6.8)

- Seismic tests on auxiliary circuits (6.10.5.6)

- X-radiation test procedure for vacuum
interrupters (6.11)

- Outdoor switchgear and controlgear: artificial
pollution test on insulators (6.2.8)

Limits:

- Making and breaking tests: 200 MVA, 36 kV

- Arcing due to an internal fault: 1000V

Routine tests:
All the tests of the standard, except
tightness test on gas insulated switchgear and

controlgear

o hy g
oy b
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PRODUCTO/MATERIAL
A ENSAYAR /

PRODUCT/MATERIAL TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Aparamenta bajo

envolvente aislante para
corriente alternade |
tensiones asignadas |
superioresalkVe / e
inferiores o iguales a/52kV "

AC insulation-enc
switchgear an
for rated volt
kv and up'to and including
52kv/

Ensayos de tipo:

Todos los de la norma excepto

- Ensayos CEM {Apdo.6.9.)

- Aparamenta en gas: estanquidad

- Ensayos sismicos sobre circuitos auxiliares
Limites:

Ensayos de establecimientoy corte: 200 MVA,
36 kv

Arco interno: 1000 V
Ensayos individuales:

Todos los de la norma excepto estanquidad de
aparamenta en gas

Type tests:
All the tests of the standard, except:
- EMC tests (6.9)
- Gas insulated switchgear and controlgear:
tightness test
- Seismic tests on auxiliary circuits

Limits:
- Making and breaking tests: 200 MVA, 36 kV
- Arcing due to an internal fault: 1000V

Routine tests:

All the tests of the standard, except tightness
test on gas insulated switchgear and
controlgear

UNE-EN 62271-201:2007
IEC 62271-201:2006

Aparamenta de interior bajo
envolvente de tensiones
asignadas superioresa 1kVe
inferiores o iguales a 52 kV
para ser utilizada en
condiciones climaticas severas

Indoor enclosed switchgear
and controlgear for rated
voltages above 1 kV up to and
including 52 kV to be used in
severe climatic conditions

Todos los de la norma

All the tests of the standard

[EC/TS 62271-304:2008
IEC/TS 62271-304:2010
CORRIGENDUM 1

o J

Aparamenta bajo envolvente
metalica aislada en SF6 hasta
36 Kv

SF6 insulated metal-enclosed
switchgear and controlgear
up to 36 kV

Ensayo de inmersidn

Procedimi S
PE.EE-27-E pdo. E.1. ¥

Immersion test
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PRODUCTO/MATERIAL
A ENSAYAR /
PRODUCT/MATERIAL TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYC
STANDARD/TEST PROCEDURE

Seccionadoresy
seccionadores de puesta a
tierra de corriente alterna
para alta tension

High-voltage alternating )
current disconnegtors and.~~
earthing switches

s

Ensayos de tipo:
Todos los de la norma excepto

- Ensayos CEM sobre circuitos auxiliares y de
mando (Apdos. 6.9.1.2,6.9.2y 6.9.3)
- Aparamenta en gas: estanquidad

~17- Ensayos sismicos sobre circuitos auxiliares
1 - Aparamenta de Um > 245 kV: impulso tipo

maniobra
- Aparamenta exterior: contaminacién
artificial operacidn bajo condiciones
severas de hielo
Limites:
- Ensayos dieléctricos:
- Frecuencia industrial hasta 550 kV
- Impulso tipo rayo hasta 750 kV
- Tensién de perturbaciones radioeléctricas
- hasta 300 kV
- Ensayos de conexion: 200 MVA, 36 kV

Ensayos individuales:
Todos los de fa norma, excepto:

- Estanquidad de aparamenta en gas

Type tests:

All the tests of the standard, except:

- EMC tests on auxiliary and control circuits
(6.9.1.2, 6.9.2 and 6.9.3)

- Gas insulated switchgear and controlgear:
tightness test

- Seismic tests on auxiliary circuits

- Switchgear and controlgear of Um > 245 kV:
Switching impulse voltage test

- Outdoor switchgear and controlgear: Artificial
pollution test and operation under severe ice
conditions

Limits:

Dielectric tests:

- Power frequency up to 550 kV

- Lightning impulse up to 750 kV

- Radio interference voltage up to 300 kV

- Making tests: 200 MVA, 36 kV

Routine tests:
All the tests of the standard, except:

- Gas insulated switchgear and controlgear:
tightness test

UNE-EN 62271-102:2005

UNE-EN 62271-102:2011 ERRATUM
UNE-EN 62271-102/A1:2012

IEC 62271-102:2001

IEC 62271-102:2002 CORRIGENDUM 1
IEC 62271-102:2003 CORRIGENDUM 2
IEC 62271-102:2005 CORRIGENDUM 3
IEC 62271-102/A1:2011

IEC 62271-102/A1:2012
CORRIGENDUM 1

IEC 62271-102/A2:2013

T
5
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PRODUCTO/MATERIAL
A ENSAYAR /
PRODUCT/MATERIAL TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Interruptores automaticos de
corriente alterna para alta
tension

High-voltage alternating-
current circuit-breakers

Ensayos de tipo:
Todos tos de la norma, excepto:

- Ensayos CEM sobre circuitos auxiliares y de
mando
- (Apdos. 6.9.1.2,6.9.2y 6.9.3)

- Aparamenta en gas: estanquidad

- Ensayos sismicos sobre circuitos auxiliares

- Ensayos de corte

- Aparamenta de Um > 245 kV: impulso tipo
maniobra

- Aparamenta exterior: contaminacion
artificial y operacién bajo condiciones
severas de hielo

Limites:

- Ensayos dieléctricos:

- Frecuencia industrial hasta 550 kV

- Impulso tipo rayo hasta 750 kV

- Tensién de perturbaciones radioeléctricas
hasta 300 kV

- Ensayos de conexién: 200 MVA, 36 kV

Ensayos individuales:
Todos los de la norma, excepto:

- Estanquidad de aparamenta en gas

Type tests:

All the tests of the standard, except:

- EMLC tests on auxiliary and control circuits
(6.9.1.2,6.9.2 and 6.9.3)

- Gas insulated switchgear and controlgear:
Tightness test

- Seismic tests on auxiliary circuits

- Breaking tests

- Switchgear and controlgear of Um > 245 kV:

Switching impulse voltage test

- Outdoor switchgear and controlgear:
Artificial pollution test and operation under
severe ice conditions

Limits:

Dielectric tests:

- Power frequency up to 550 kV

- Lightning impulse up to 750 kV

- Radio interference voltage up to 300 kV
- Making tests: 200 MVA, 36 kV

UNE-EN 62271-100:2011
IEC 62271-100:2008

IEC 62271-100/A1:2012
IEC 62271-100/A1:2012
CORRIGENDUM 1

Routine tests:
All the tests of the standard, except:

- Gas insulated switchgear and controlge

tightness test
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PRODUCTO/MATERIAL
A ENSAYAR /

PRODUCT/MATERIAL TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Interruptores de alta tension
para tensiones asignadas
superiores a 1kVe
inferiores a 52 kV /

High voltage swit‘?é’yhes f@
rated voltages aboved kV and

Ensayos de tipo:

Todos los de la norma, excepto:

- Ensayos CEM (Apdo. 6.9)

- Aparamenta en gas: estanquidad

- Ensayos sismicos sobre circuitos auxiliares
- Aparamenta exterior: contaminacion

- artificial y operacién bajo condiciones

severas de hielo
Limites:

- Ensayos de establecimientoy corte: 200
- MVA, 36 kV

Ensayos individuales:

Todos los de la norma, excepto:

- Estanquidad de aparamenta en gas

Type tests:

All the tests of the standard, except:

- EMC tests (6.9)

- Gas insulated switchgear and controlgear:
Tightness test

- Seismic tests on auxiliary circuits

- Outdoor switchgear and controlgear: Artificial
pollution test and operation under severe ice

conditions.

Limits:
Making and breaking tests: 200 MVA, 36 kV

Routine tests:

All the tests of the standard, except:

- Gas insulated switchgear and controlgear:
Tightness test

UNE-EN 60265-1:1999
UNE-EN 60265-1:2005
CORRIGENDUM

UNE-EN 62271-103:2012
IEC 62271-103:2011
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PRODUCTO/MATERIAL
A ENSAYAR /

PRODUCT/MATERIAL TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Equipos y materiales de alta
tensién

High voltage equ/pmént and
materials

Ensayos de alta tensién:

Ensayos en seco y bajo lluvia
Ensayos con tension alterna
Ensayos con tensidén continua
Ensayos con impulsos tipo rayo

Limites:

- Tensién alterna hasta 550 kV

- Tension continua hasta 100 Kv
- Impulsos tipo rayo hasta 750 kV

High voltage tests:

Dry and Wet tests

Tests with Alternating Voltage
Tests with Direct Voltage
Lightning impulse voltage tests

Limits:

- Alternating voltage up to 550 kV

- Direct voltage up to 100 kV

- Lightning impulse voltage up to 750 kV

UNE 21308-1:1994
UNE-EN 60060-1:2012
1EC 60060-1:2010

Medida de las descargas parciales

Limite : Tensién de ensayo < 550 kV

Partial discharges measurement
Limit: Test voltage < 550 kV

UNE-EN 60270:2002
IEC 60270:2000
IEC 60270:2001 CORRIGENDUM 1

Pértigas aislantes de
maniobra para alta tension

Insulating poles (insulating
sticks) for electrical purposes
on high-voltage installations

Ensayos eléctricos: corriente de fugas
(Apdo. 8.2.2)

Ensayos mecanicos: ensayo de flexion (Adpo.

8.4.1)

Dielectric tests: leakage current (8.2.2)
Mechanical tests : bending test ( 8.4.1 )

UNE 204003:2003
UNE 204003:2004 ERRATUM

Detectores de tipo capacitivo
para utilizacién con tensiones
superiores a 1 kV en
corriente alterna

Capacitive type detectors to be
used for voltages exceeding 1
kVa.c.

Ensayos funcionales (apdo. 6.2)
Ensayos dieléctricos (apdo. 6.3)
Ensayos mecanicos (apdo. 6.4)
Ensayos especificos (cap. 7)

Limites:
Vdc <100 kv

UNE-EN 61243-1:2006

UNE-EN 61243-1/A1:2011

IEC 61243-1:2003

IEC 61243-1:2005 CORRIGENDUM 1
[EC 61243-1/A1:2009

Vac <550 kv

Function tests { 6.2)
Dielectric tests (6.3)
Mechanical tests ( 6.4)
Specific tests (7)

Limits:
Vdc 100 kv
Vac £ 550 kV
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PRODUCTO/MATERIAL
A ENSAYAR /
PRODUCT/MATERIAL TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Detectores de tensién tipo
bipolar para baja tension

7

Two-pole Iow~vol§:age,,ty"/5e;/
voltage detectors .~ .~

Ensayos para requisitos funcionales (apdo. 5.3),
excepto:
Dependencia de la frecuencia (apdo 5.3.5)
Dependencia del rizado para detectores de
tensién con CC (apdo. 5.3.6)

Ensayos de requisitos eléctricos (apdo. 5.4),
excepto:
Proteccién contra sobretensiones transitorias
(apdo.5.4.5.1)

Ensayos de requisitos mecdnicos (apdo. 5.5),
excepto:
Ensayo de vibraciones (apdo. 5.5.4)
Resistencia al calor (apdo. 5.5.9)
Buena adherencia del aislamiento de la parte
aislada del electrodo de contacto (apdo.
5.5.10.3)
Ensayos del cable (apdo. 5.5.11)

Marcas (apdo. 5.6)
Mal uso de la tensién CA/CC (apdo. 5.8.1)

Tests for general requirements (5.3), except:
Frequency dependency (5.3.5)
Ripple dependency for d.c. voltage detector
(5.3.6)

Tests for electrical requirements (5.4), except:
Protection against transient overvoltages
(5.4.5.1)

Tests for mechanical requirements (5.5),
except:
Vibration resistance (5.5.4)
Heat resistance (5.5.9)
Close adhesion of insulation of the insulated
part of the contact electrode (5.5.10.3)
Lead tests (5.5.11)

Marking (5.6)
AC/DC voltage misuse (5.8.1)

UNE-EN 61243-3:2011
IEC 61243-3:2009

/f

Aparamenta de baja tensién

Low voltage switchgear and
controlgear

Todos los de la norma, excepto:

- Inflamabilidad: ensayos de ignicidn al hilo
caliente y de ignicién al arco (Apdo.

-8.21.1.2)

- Ensayos CEM (Apdo. 8.4)

All the tests of the standard, except:

UNE-EN 60947-1:2008
UNE-EN 60947-1/A1:2011
IEC 60947-1:2007

[EC 60947-1/A1:2010

- Flammability: hot wire ignition and arc
ignition tests (8.2.1.1.2)
- EMC tests (8.4)
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PRODUCTO/MATERIAL
A ENSAYAR /

PRODUCT/MATERIAL TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Interruptores automaticos de
baja tension

Low voltage circuit-bregkers

Todos los de la norma, excepto:

- Inflamabilidad: ensayos de ignicién al hilo
caliente y de ignicién al arco (Apdo.

- 8.2.1.1.2)

- Ensayos del anexo B

- Anexo J: CEM

All the tests of the standard, except:

- Flammability: hot wire ignition and arc
ignition tests (8.2.1.1.2)

- Tests of annex B

- Annex J: EMC

UNE-EN 60947-2:2007
UNE-EN 60947-2/A1:2011
IEC 60947-2:2006

IEC 60947-2/A1:2009

IEC 60947-2/A2:2013

Interruptores, seccionadores,
interruptores-seccionadores
y combinados fusibles de
baja tensiéon

Low voltage switches,
disconnectors, switch-
disconnectors and fuse-
combination units

Todos los de la norma, excepto:

- Inflamabilidad: ensayos de ignicién al hilo
caliente y de ignicién al arco (Apdo.

-82.1.1.2)

- Ensayos CEM (Apdo. 8.4)

All the tests of the standard, except:
- Flammability: hot wire ignition and arc

ignition tests (8.2.1.1.2)
- EMC tests (8.4)

UNE-EN 60947-3:2000
UNE-EN 60947-3/A1:2002
UNE-EN 60947-3/A2:2006
UNE-EN 60947-3:2009

UNE-EN 60947-3:2010 ERRATUM
IEC 60947-3:2008

[EC 60947-3/A1:2012

IEC 60947-3/Corr1:2012

Contactoresy arrancadores
electromecanicos de baja
tensién

Low voltage
electromechanical contactors
and motor starters

Todos los de la norma, excepto:

- Inflamabilidad: ensayos de ignicidn al hilo
caliente y de ignicién al arco (Apdo.

- 82.1.1.2)

- Ensayos CEM (Apdo. 9.4)

Al the tests of the standard, except:
- Flammability: hot wire ignition and arc

ignition tests (8.2.1.1.2)
- EMC tests (9.4)

UNE-EN 60947-4-1:2002
UNE-EN 60947-4-1:2002 ERRATUM
UNE-EN 60947-4-1/A1:2003
UNE-EN 60947-4-1/A2:2006

IEC 60947-4-1:2009

IEC 61947-4-1/A1:2012

Controladoresy arrancadores
semiconductores de motores
de corriente alterna de baja
tension

Low voltage contactors and
motor starters — AC
semiconductor motor
controllers and starters

Todos los de la norma, excepto:

caliente y de ignicién al arco (Apdo.
- 8.2.1.1.2)
- Ensayos CEM (Apdo. 9.3.5)

All the tests of the standard, except:

- Flammability: hot wire ignition and arc
ignition tests (8.2.1.1.2)

- Inflamabilidad: ensayos de ignicién al hilo

UNE-EN 60947-4-2:2002
UNE-EN 60947-4-2:2008
ERRATUM

UNE-EN 60947-4-2/A1:2003
UNE-EN 60947-4-2/A2:2007
IEC 60947-4-2:2011

IEC 60947-4-2/CORR1:2012

- EMCtests (9.3.5)
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PRODUCTO/MATERIAL
A ENSAYAR /
PRODUCT/MATERIAL TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Conjuntos de serie y canjuntos
derivados de serie de |
aparamenta de baja te

Low voltage swigeﬁ;g'éar“and
controlgear asseryiblies.
Type-tested dnd partially type-
tested assenﬁﬁh’es

/
£

Todos los de la norma, excepto:

- Ensayos CEM (Apdo. 8.2.8)

Al the tests of the standard, except:

- EMC tests (8.2.8)

UNE-EN 60439-1:2001
UNE-EN 60439-1/A1:2005

Conjuntf;s de aparamenta de
baja ténsién

Low voltage switchgear and
controlgear assemblies

Todos los de la norma, excepto:

- Ensayo de radiacién ultravioleta (Apdo.
10.2.4)
- Ensayos CEM (Apdo. 10.6.2.y anexo J)

Al the tests of the standard, except:
- Resistance to ultra-violet (UV) radiation

(10.2.4)
- EMC tests (10.6.2 and annex J)

IEC 61439-1:2011
UNE-EN 61439-1:2011
UNE-EN 61439-1:2012
IEC/TR 61439-0:2010

Conjuntos de aparamenta de
potencia de baja tensién

Low voltage power switchgear
and controlgear assemblies

Todos los de la norma, excepto:

- Ensayo de radiacién ultravioleta (Apdo.
10.2.4)
- Ensayos CEM (Apdo. 10.6.2. y Anexo J)

All the tests of the standard, except:
- Resistance to ultra-violet (UV) radiation

(10.2.4)
- EMC tests (Apdo. 10.6.2. y anexo J)

IEC 61439-2:2011
UNE-EN 61439-2:2011
UNE-EN 61439-2:2012

Canalizaciones prefabricadas
de baja tension

Low voltage busbar trunking
systems (busways)

Todos los de la norma, excepto:

- Ensayos CEM (Apdo. 8.2.8)
- Resistencia a la propagacién de la llama
- Caracteristicas cortafuegos

IAll the tests of the standard, except:
- EMC tests (8.2.8)

- Resistance to flame propagation
- Fire barrier characteristics

UNE-EN 60439-2:2001
UNE-EN 60439-2/A1:2006

Conjuntos de aparamenta de
baja tensidn destinados a estar
instalados en lugares accesibles
al personal no cualificado
durante su utilizaciéon. Cuadros
de distribucion

Low voltage switchgear and
controlgear assemblies
intended to be installed in
places where unskilled persons
have access fgr their use.
Distribytion/oards.

Todos los de la norma, excepto:

- Ensayos CEM (Apdo. 8.2.8)

All the tests of the standard, except:

- EMC tests (8.2.8)

UNE-EN 60439-3:1994
UNE-EN 60439-3:2010
CORRIGENDUM

UNE-EN 60439-3/A1:1997
UNE-EN 60439-3/A2:2002

H

|
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PRODUCTO/MATERIAL
A ENSAYAR /

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

PRODUCT/MATERIAL TO TEST

Conjuntos de aparamenta de
baja tensién destinados a ser
utilizados por personas J
comunes

Low-voltage distrib§ :
boards intended to be operated
by ordinary persons

d

Todos los de la norma, excepto:

:/Ensayo de radiacién ultravioleta (Apdo.

10.2.4)
- Ensayos CEM (Apdo. 10.6.2. y anexo J)

All the tests of the standard, except:
- Resistance to ultra-violet (UV) radiation

(10.2.4)
- EMC tests (10.6.2. and Annex J)

UNE-EN 61439-3:2012
IEC 61439-3:2012

Conjuntos de aparamenta de
baja tensién: conjuntos para
obras (CO).

Low voltage switchgear and
controlgear assemblies:
assemblies for construction
sites (ACS)

Todos los de la norma, excepto:

- Ensayos de choque {Apdo. 8.2.101.3)

- Ensayos de verificacién de la resistencia a la
corrosion en atmosferas fuertemente
contaminadas (Apdo. 8.2.102.2.)

- Ensayos CEM (Apdo. 8.2.8)

All the tests of the standard, except:

- Shock test (8.2.101.3)

- Verification of resistance to corrosion in
heavily polluted atmosphere (8.2.102.2)

- EMC tests (8.2.8)

UNE-EN 60439-4:2005
UNE 201008 IN:2012

Conjuntos de aparamenta de
baja tension destinados a ser
instalados al exterior en
lugares publicos. Conjuntos
de aparamenta para redes de
distribucién (CRD)

Low voltage switchgear and
controlgear assemblies
intended to be installed
outdoors in public places. Cable
distribution cabinets (CDCS) for
power distribution networks

Todos los de la norma, excepto:

- Verificacidon de la resistencia a la corrosion
y al envejecimiento (Apdos. 8.2.103.2 y
8.2.103.3)

- Ensayos CEM (Apdo. 8.2.8)

All the tests of the standard, except:

- Verification of corrosion and ageing
resistance (8.2.103.2 and 8.2.103.3)
- EMC tests (8.2.8)

UNE-EN 60439-5:2007

S Fas,
[P O A B W
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PRODUCTO/MATERIAL
A ENSAYAR /

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

PRODUCT/MATERIAL TO TEST

Conjuntos de aparamenta

baja tension: conjuntos

obras (CO).

Low voltage switgéfgéfﬁbr and
controlgear assemblies:
assemblies for/ construction
sites (ACS) 7

Todas los de la norma, excepto:

- Ensayo de verificacion de la resistencia a la

corrosion en  atmdsferas fuertemente
contaminadas (Apdo. 10.2.2.101)

- Ensayo de radiacién ultravioleta (Apdo.
10.2.4)

- Ensayo de choque (Apdo. 10.2.6.3)

- Ensayos CEM (Apdo. 10.6.2. y anexo J)

All the tests of the standard, except:

- Verification of resistance to corrosion in
heavily polluted atmospheres (10.2.2.101 )

- Resistance to ultra-violet (UV) radiation
(10.2.4)

- Shock test (10.2.6.3 )

- EMC tests (10.6.2 and Annex J)

IEC 61439-4:2012

Conjuntos de aparamenta de
baja tension para redes de
distribucién publica

Low voltage switchgear and
controlgear assemblies for
power distribution in networks

Todos los de la norma, excepto:

- Ensayo de radiacion ultravioleta (Apdo.

- 10.2.4)

- Ensayos CEM (Apdo. 10.6.2 y Anexo J)

- Verificacion de categoria de inflamabilidad
- (Apdo. 10.2.3.102)

Il the tests of the standard, except:

- Resistance to ultra-violet (UV) radiation
(10.2.4)

- EMC tests (10.6.2 and Annex J )

- Verification of category of flammability
(10.2.3.102)

IEC 61439-5:2010
UNE-EN 61439-5:2011

Conjuntos de aparamenta de
baja tension: Canalizaciones
prefabricadas

Low-voltage switchgear and
controlgear assemblies: Busbar
trunking systems

Todos los de la norma, excepto:

- Ensayo de radiacién ultravioleta (Apdo.

- 10.2.4)

- Ensayos CEM (Apdo. 10.6.2. y anexo J)

- Resistencia a la propagacion de la llama
(Apdo. 10.101)

- Caracteristicas cortafuegos (Apdo. 10.102)

All the tests of the standard, except:

- Resistance to ultra-violet (UV) radiation
(10.2.4)

IEC 61439-6:2012

- EMC tests (10.6.2 and AnnexJ )
- Resistance to flame- propagation (10.

- Fire resistance in building penetration| Ha ocHoBaHue un.36a an.3 ot 30I1
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PRODUCTO/MATERIAL
A ENSAYAR /

PRODUCT/MATERIAL TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Conjuntos de aparamenta de |
baja tension bajo envolvente /

Enclosed low-voltage
switchgear and controlge
assemblies

{Test under conditions of arcing due to internal

Ensayo en condiciones de arco debidas a un fallo
Int/,;rno

fault

UNE-IEC/TR 61641 IN:2011
IEC/TR3 61641:2008

Fusibles de baja teh 510N
destinados a sgﬁbtili&ados
por personasautorizadas
(usos principalmente
industrialés)

Low-voltage fuses for use by
authorized persons (fuses
mainly for industrial
applications)

Todos los de las normas para las secciones A, B,

C, Dy F, excepto para la seccién A:

- Ensayo de corrosién del Apdo. 8.11.2.3

- Ensayo de resistencia a la formacién de
caminos conductores del Apdo. 8.2.5

All the tests of the standards for fuse systems A,
B, C, D and F, except for fuse system A:

- Verification of resistance to rusting (8.11.2.3)
- Resistance to tracking (8.2.5)

UNE-EN 60269-1:2008
UNE-EN 60269-1/A1:2010
HD 60269-2:2007
UNE-HD 60269-2:2011
IEC 60269-1:2006

IEC 60269-1/A1:2009

IEC 60269-2:2010

Todos los de la norma para las Secciones 1 y Ili,
excepto los ensayos de resistencia a la
formacién de caminos conductores (Apdo.
8.2.6.), de corrosion (Apdo. 8.11.2.3), para la
seccion |

All the tests of the standards for the sections | to
I, except resistance to tracking (8.2.6) and
resistance to rusting (8.11.2.3) for section |

UNE-EN 60269-2:1996
UNE-EN 60269-2/A1:1999
UNE-EN 60269-2/A2:2002
UNE-EN 60269-2:2005
CORRIGENDUM

Inversores Solares
(Monofasicos y Trifasicos) y
Sistemas Compensadores de
Huecos (FACTS) de potencia
asignada maxima de 300 kW

Solar inverters (single-phase
and three-phase) and voltage
dips compensation systems
(FACTS) of rated power up to
300 kW

Medida y evaluacion de la respuesta de los
Sistemas de Conversion Fotovoltaicos (SCFV)

ante huecos de tensién, conforme a las
condiciones establecidas en el apdo. 5 Anexo Il
del documento “Procedimientos de

Verificacién, Validacién y Certificacion de los
requisitos del PO 12.3. sobre la respuesta de las
instalaciones edlicas y fotovoltaicas ante
huecos de tensidon” versién 10 de 26 de enero
de 2012 de la Asociacién Empresarial Edlica
(AEE)

Measurement and assessment of the response of]
photovoltaic conversion systems (PVCS) in the
event of voltage dips, according to conditions of
subclause 5 Annex Il of document “Procedure
for verification, validation and certification of
the requirements of the P.O. 12.3 on the
response of wind and solar farms in the event of
voltage dips” version 10 of 26th january 2012 of
the Spanish Wind Energy Association (AEE)

Procedimiento interno
PE.EE-88-E

Internal procedure
PE.EE-88-E
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PRODUCTO/MATERIAL
A ENSAYAR /

PRODUCT/MATERIAL TO TEST

ENSAYO
TEST

—

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

instalaciones de potencia

power installations

Equipo electrénico para ufso en

Electronic equipment f "/gfs‘e"

Todos los de la norma, excepto:

"Ensayos de estanquidad para EE refrigerado

por liquido (Apdo. 9.4.3.3.)

- Ensayo de conveniencia del barniz o del
recubrimiento (Apdo. 9.4.4.4.)

- Ensayo de descarga parcial (Apdo. 9.4.5.3.)

- Ensayos CEM (Apdos. 9.4.6.1.y 9.4.6.2.)

n

IAll the tests of the standard, except:

- Seal test for liquid-cooled EE (9.4.3.3)

- Suitability test of varnish or coating (9.4.4.4)
- Partial discharge test (9.4.5.3)

- EMC tests (9.4.6.1 and 9.4.6.2)

UNE-EN 50178:1998

Equipos generadores en
paralelo con redes generales
de distribucién en baja tensién
(requisitos de conexién)

Micro-generators in parallel
with public low-voltage
distribution networks
(requirements for the
connection)

Todos los de las normas para equipos de hasta
300 kVA, excepto:
UNE-EN 50438:2008
- Ensayos de compatibilidad electromagnética
- (Apdo.5.1)
- Ensayo LoM para Austria (Ultima fila de tabla
para Austria en Anexo A)

All the tests of the standards, for equipment up
to 300 kVA, except:

UNE-EN 50438:2008

- EMC tests (5.1)

- LoM test for Austria (last row in table of annex
A for Austria)

UNE-EN 50438:2008
DIN V VDE V 0126 -1-1:2006
DIN V VDE V 0126 -1-1/A1:2012

RD 1663/2000, de 29 de septiembre
Spanish regulation RD 1663/2000, of
September 29th

Inversores y dispositivos
anti-isla

Inverters and islanding
prevention devices

Ensayo de prevencion de funcionamiento en isla

Test of islanding prevention measures

IEC 62116:2008
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electrical equipment and
telecommunications networks
equipment

PRODUCTO/MATERIAL ENSAYO NORMA/PROCEDIMIENTO DE
A ENSAYAR / TEST ENSAYO
PRODUCT/MATERIAL TO TEST, o STANDARD/TEST PROCEDURE
Equipos de tratamiento de la Seéirida’é UNE-EN 60950-1:2007
informacion, incluyendo los UNE-EN 60950-1:2007
equipos eléctricos de oficinay; CORRIGENDUM
equipos conectables a la red ge UNE-EN 60950-1/A11:2009
telecomunicacion i UNE-EN 60950-1/A1:2011
. UNE-EN 60950-1/A12:2011
{excluyendo Destructoras
personales hogar/oficinﬁ de Apdos 1.6.2, 1.6.3, 1.7.1, 1.7.2.2,
documentos multimedia) 1.7.23, 1.7.2.4, 1.7.25, 1.7.3, 1.7.4,
! 1.7.5,1.7.6,1.7.7,1.7.8, 1.7.9, 1.7.10,

Information technology 1.7.11, 1.7.12, 1.7.13, 1.7.14, 2.1.1.1,
equipment including office Electrical safety 2.1.16, 2.1.1.7, 2.1.2, 2.1.3, 232,

2.3.3, 2.34, 2.6.3.4, 2,635, 3.1.2,
3.1.3,3.1.6,3.1.7,3.1.8, 3.1.10, 3.2.1,
3.2.2,3.24,3.26,3.4.1,34.2, 343,
3.4.4,3.45, 346, 34.7, 348, 3.4.9,
3.4.10, 3.4.11, 3.5.1, 3.5.2,3.5.3, 4.1,
423,424,431, 433, 434, 435,
437, 4.4, 441, 442, 44.3, 444,
45.2,46.1,46.2,4.63,46.4,51,52
y 6.2

Generadores de potencia
conectados a redes de BT,
sistemas de proteccién de
interfaz e inversores

Power generators connected
to low voltage grids, interface
lorotection systems and
inverters

Todos los de la norma salvo ensayos CEM

All the tests of the standard except EMC tests

CEI 0-21:2012

(Regola técnica di riferimento per la
connessione di utenti attivi e posivi ale
neti BT delle emprese distribitici di
energia electtrica)

B A S
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PRODUCTO/MATERIAL
A ENSAYAR /

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

PRODUCT/MATERIAL TO TEST

Equipos de medida de la eneréia

eléctrica (c.a.). Contadores de
energfa activa, destinados a ¢
residencial, comercial y de
industria ligera, para uso e}
redes eléctricas
de 50 Hz (indices de glase A, B
2%

/

Electricity metering equipment
(a.c.) Metering equipment of
active energy intended to
residential, commercial and light]
industry for use in 50 Hz
electrical networks (class
indexes A, Band C)

Ensayo de tension de impulso

Ensayos con tensién alterna

- Potencia absorbida

- Ensayo de calentamiento

- Ventana

- Tapa de bornes

- Distancias en el aire y lineas de fuga

- Contador con envolvente. Aislante clase Il

- Ensayo de martillo de resorte (Eh)

- Proteccion contra penetracién de polvoy
agua

- Resistencia al calor y al fuego

Ensayos de precision

Electrical, mechanical and functional safety

- Impulse voltage test

- ACvoltage test

- Absorbed power

- Heating

- Window

- Terminal cover

- Clearance and creepage distances

- Insulating encased meter of protective
class Il

- Hammer tests (Eh)

- Resistance to heat and fire

- Protection against penetration of dust
and water

Precision tests

UNE-EN 50470-1:2007
Excepto apdo. 5.4

SRV
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PRODUCTO/MATERIAL
A ENSAYAR /

~7]  ENSAYO
TEST

/
7

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

PRODUCT/MATERIAL TO TEST

Equipos de medida de la energg’a S

eléctrica (c.a.). Contadoresg
energfa activa, destinados/a
residencial, comercxalyde

industria ligera, para uso en /

redes eléctricas
de 50 Hz (indices de cIase,A B
yC) /

Electricity metering equipment
(a.c.) Metering equipment of
active energy intended to
residential, commercial and
light industry for use in 50 Hz
electrical networks (class
indexes A, B and ()

f// //‘
Uridad eléctrica, mecénicos y funcionales

nsayo de tensién de impulso

- Ensayos con tension alterna

- Potencia absorbida

- Ensayo de calentamiento

- Ventana

- Tapa de bornes

- Distancias en el aire y lineas de fuga

- Contador con envolvente. Aislante clase Il

- Ensayo de martillo de resorte (Eh})

- Proteccidn contra penetracion de polvoy
agua

- Resistencia al calory al fuego

Ensayos de precision

Electrical, mechanical and functional safety

- Impulse voltage test

- ACvoltage test

- Absorbed power

- Heating

- Window

- Terminal cover

- Clearance and creepage distances

- Insulating encased meter of protective
class It

- Hammer tests (Eh)

- Resistance to heat and fire

- Protection against penetration of dust
and water

Precision tests

UNE-EN 50470-3:2007
Excepto apdo. 5.4
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PRODUCTO/MATERIAL
A ENSAYAR /

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

PRODUCT/MATERIAL TO TEST

Equipos de medida de la
energia eléctrica (c.a.).
Contadores estaticos o ;
electromecénicos destinados @
la medida de energia eléctrica
en sistemas de 50Hz y tensié
hasta 600V ‘

{

Electricity metering equipment
(a.c.)

Static or electromechanics
meters and intended to the
measuring of electrical energy
in 50 Hz systems and voltage
up to 600 V.

Seguridad eléctrica, mecanicos y funcionales

- En Q’O’"ﬁe tensién de impulso

-Efsayos con tensién alterna
Potencia absorbida

- Ensayo de calentamiento

- Ventana

- Tapade bornes

- Distancias en el aire y lineas de fuga

- Contador con envolvente. Aislante clase Ii

- Ensayo de martillo de resorte (Eh)

- Proteccidn contra penetracién de polvoy
agua

- Resistencia al calory al fuego

Ensayos de precision

Electrical, mechanical and functional safety

- Impulse voltage test

- ACvoltage test

- Absorbed power

- Heating

- Window

- Terminal cover

- Clearance and creepage distances

- Insulating encased meter of protective
class Il

- Hammer tests (Eh)

- Resistance to heat and fire

- Protection against penetration of dust
and water

Precision tests

UNE-EN 62052-11:2004
Excepto apdo. 5.4

ol u
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PRODUCTO/MATERIAL
A ENSAYAR/

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

/
/
PRODUCT/MATERIAL TO TES?‘

Equipos de medida de la
energia eléctrica (c.a.).

Contadores estéticos de
energia activa (clases 1y

Electricity metering
equipment (a.c.)

Static meters for agt“fve
energy (classes 1 dnd 2)

‘V,S"éguriqéd eléctrica, mecanicos y funcionales

jth/sayo de tensién de impulso
- Ensayos con tension alterna

Potencia absorbida

Ensayo de calentamiento

Ventana

Tapa de bornes

Distancias en el aire y lineas de fuga
Contador con envolvente. Aislante clase Il
Ensayo de martillo de resorte (Eh)
Proteccién contra penetracion de polvoy
agua

Resistencia al calory al fuego

Ensayos de precision

Electrical, mechanical and functional safety

- Impulse voltage test

- ACvoltage test

- Absorbed power

- Heating

- Window

- Terminal cover

- Clearance and creepage distances

- Insulating encased meter of protective
class Il

- Hammer tests (Eh)

- Resistance to heat and fire

- Protection against penetration of dust
and water

Precision tests

UNE-EN 62053-21:2003
Excepto apdo. 5.4

Sty

NAESE TN Y]
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PRODUCTO/MATERIAL
A ENSAYAR /
PRODUCT/MATERIAL TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Equipos de medida de la
energia eléctrica (c.a).
Contadores estéticos de
energia reactiva (clases 2y 3)

AN

v\\

Electricity metering equipment
(a.c.) i
Static meters for reactive
energy (classes 2 and 3)

Seguridad eléctrica, mecénicos y funcionales

- Ensayo de tension de impulso
- Ensayos con tensién alterna

- Potencja absorbida

- Ensayo de calentamiento

de bornes

/- Dist;éncias en el aire y lineas de fuga

- Corgitador con envolvente. Aislante clase Il

- Ensayo de martillo de resorte (Eh)

- Proteccidn contra penetracion de polvo y
agua

- Resistencia al calory al fuego

Ensayos de precision

Electrical, mechanical and functional safety

- Impulse voltage test

- ACvoltage test

- Absorbed power

- Heating

- Window

- Terminal cover

- Clearance and creepage distances

- Insulating encased meter of protective
class Il

- Hammer tests (Eh)

- Resistance to heat and fire

- Protection against penetration of dust
and water

Precision tests

UNE-EN 62053-23:2003
Excepto apdo. 5.4

| Ha ocHoBaHune un.36a an.3 ot 3001
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PRODUCTO/MATERIAL
A ENSAYAR;

7
PRODUCT/MATI:}?TAL TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Cables de 6itencia con
aislamiento extruido y sus
accesorios, de  tensidn
asignada superior a 150 kV
{(Um = 170 kV) hasta 500 kV
(Um =550 kV)

Power cables with extruded

insulation and their
accessories  for rated
voltages above 150 kV

(Um = 170 kV) up to 500 kV
(Um =550 kV)

Ensayos eléctricos después de la instalacion

(cap. 16):

- Ensayo de tensién continua de la cubierta

- exterior (Apdo. 16.2)

- Ensayo de tension en corriente alterna del
aislamiento (Apdo. 16.3)

Electrical tests after installation (chap. 16):

- DC voltage test of the oversheath (16.2)
- -AC voltage test of the insulation (16.3)

IEC 62067:2011

Cables de potencia con
aislamiento extruido y sus
accesorios, de  tensién
asignada superior a 150 kV
(Um = 170 kV) hasta 400 kV
(Um =420 kV)

Power cables with extruded

insulation and their
accessories  for rated
voltages above 150 kV

(Um = 170 kV) up to 400 kV
(Um =420 kV)

Ensayos eléctricos después de la instalacion (cap.

16):

- Ensayos de comprobacidn del aislamiento
principal: Método 1: Ensayo de tension
soportada a frecuencia industrial.

- Ensayo de comprobacidn de la cubierta

- Ensayo de continuidad y resistencia de las
pantallas

- Ensayo de continuidad y resistencia de
los

- conductores

- Medida de descargas parciales del sistema
nuevo de cable

Electrical tests after installation (clause 16):

- Tests to verify the main insulation: Method 1:
Power frequency withstand test.

- Test to verify the oversheath

- Continuity and resistance measurement test
of screens

- Continuity and resistance measurement test
of conductors

- Partial discharges measurement on the new
cable system

UNE 211067-1:2012

. PSR
Lod /
R WA
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PRODUCTO/MATERIAL
A ENSAYAR/

ENSAYO
/ TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Cables de enegﬁé con
aislamiento extruido y sus
accesorios para tensiohes
asignadas superiore§a 36
kV (Um =42 kV) hasta 150
kV (Um = 170 kv)

Power cables with extruded
insulation and their
accessories for rated
voltages above 36 kV (Um =
12 kV) hasta 150 kV (Um =
170 kV)

PRODUCT/MATERIAL TO TES]

Ensayos eléctricos después de la instalacién:
Parte 1.

- 15.1: ensayo de tensidn dc sobre cubierta

- 15.2: ensayo de tensidn ac sobre el aislamiento.

Parte 2.
- 8.1 Ensayo eléctrico sobre la “sobrecubierta”
(oversheath)

2 Ensayos eléctricos sobre los accesorios

- 8.3.1. Ensayo de tension ac sobre el aislamiento
con equipo resonante

- 8.4 Ensayo eléctrico después de la instalacidn,
cubierta no metalica

- 8.8 Ensayo dc de resistencia del conductor

Partes 3 a 11: ensayos realizados por referenciaa

los de las partes 1y 2, dentro de los rangos

siguientes para los ensayos sobre cubiertasy

sobre el aislamiento:

- Ensayos sobre cubierta: 25 kV dc

- Ensayos sobre aislamiento: 260 kV, 20 Hz a 300
Hz

Electrical tests after installation:

Part 1.

- 15.1:DC voltage test of the oversheath
- 15.2: AC voltage test of the insulation.

Part 2.
- 8.1 Electrical test on oversheath
- 8.2 Electrical tests on accessories
- 8.3.1 AC voltage test on the insulation with
resonant system
- 8.4 Electrical test after installation, non-
metallic sheath
- 8.8 DC conductor resistance test

Parts 3 to 11: tests performed by reference to
those of parts 1 and 2, in the following ranges
for the tests of sheaths and of insulation:

- Tests of sheaths: 25 kV dc
- Tests of insulation: 260 kV, 20 Hz to 300 Hz

HD 632 52:2008

v "‘.J VIRV, w
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PRODUCTO/MATERIAL
A ENSAYAR /

ENSAYO
TEST

PRODUCT/MATERIAL TO TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Cables de energia con
aislamiento extruidoy su;
accesorios para pehgme’s
asignadas superiorés,a 36
kV (Um = 42 kV) hasta 150
kv (Um =170 kv)/

Power cables with extruded
insulation and their
accessories for rated
voltages above 36 kV
(Um=42 kV) up to 150 kV
(Um=170 kV)

16):

- Ensayo de tension continua de la
cubierta exterior (Apdo. 16.2)

- Ensayo de tensién en corriente alterna
del aislamiento (Apdo. 16.3)

Electrical tests after installation (chap. 16):

- DC voltage test of the oversheath (16.2)
- AC voltage test of the insulation (16.3)

Ensayos eléctricos después de la instalacion (cap.

IEC 60840:2011

Cables de energia con
aislamiento extruido y sus
accesorios para tensiones
asignadas superiores a 36
kV (Um = 42 kV) hasta 150
kV (Um =170 kV)

Power cables with extruded

insulation and their
accessories  for rated
voltages above 36 KkV

(Um=42 kV) up to 150 kV
(Um=170 kV)

Ensayos eléctricos después de la instalacion (cap.

16):

- Ensayos de comprobacién del aislamiento
principal. Método 1: Ensayo de tension
soportada a frecuencia industrial. Método
4: Medida de descargas parciales

- Ensayo de comprobacion de la cubierta

- Ensayo de continuidad y resistencia de las
pantallas

- Ensayo de continuidad y resistencia de
los

- conductores

- Medida de descargas parciales del sistema
nuevo de cable

Electrical tests after installation (chap. 16):

- Tests to verify the main insulation: Method
1: Power frequency withstand test. Method
4: Partial discharges measurement.

- Test to verify the oversheath

- Continuity and resistance measurement test

of screens

Continuity and resistance measurement test

of conductors

- Partial discharges measurement on the new
cable system

UNE 211632-1:2012
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PRODUCTO/MATERIAL
AENSAYAR /

PRODUCT/MATERIAL TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Sistemas de cables
eléctricos de alta tension en
corriente alterna

High voltage AC ggbfé;?
systems s

Ensayos previos a la puesta en servicio
del sistema nuevo de cable de alta tension
(cap. 4): Sistemas nuevos de cables de
tensién asignada superior a 0,6/1 kV e
inferior o igual a 87/150 (170 kV) (Apdo. 4.1):

- Ensayos de comprobacion del aislamiento
principal (Apdo. 4.1.1). Método 1: Ensayo de
tensién soportada a frecuencia industrial.
Método 4: Medida de descargas parciales

- Ensayo de comprobacién de la
cubierta (Apdo. 4.1.2)

- Ensayo de continuidad y resistencia de
las pantallas (Apdo. 4.1.3)

- Ensayo de continuidad y resistencia de los
conductores (Apdo. 4.1.4)

Electrical tests after installation of a new high
voltage cable system (clause 4): New cable
systems of rated voltages above 0.6/1 kV up
to 87/150 (170 kV) (4.1):

- Tests of the insulation (4.1.1). Method 1:
Power frequency withstand voltage test.
Method 4: Partial discharge measurement

- Test of the oversheath (4.1.2)

- Continuity and resistance measurement test
of screens (4.1.3)

- Continuity and resistance measurement test
of conductors (4.1.4)

UNE 211006:2010

Ha ocHoBaHune un.36a an.3 ot 301




45 de 46

PRODUCTO/MATERIAL
A ENSAYAR /
PRODUCT/MATERIAL TO TEST

ENSAYO
TEST

NORMA/PROCEDIMIENTO DE
ENSAYO
STANDARD/TEST PROCEDURE

Sistemas de cables
eléctricos de alta tension en,/
corriente alterna ’

o

High voltage] /AC cable

systems

;i/;temas nuevos de cables de tensién
asignada superior a 87/150 (170 kV) hasta
220/400 (420 kV) (Apdo. 4.2):

- Ensayos de comprobacion del aislamiento
principal (Apdo. 4.2.1): Método 1: Ensayo de
tensién soportada a frecuencia industrial.

- Ensayo de comprobacion de
cubierta (Apdo. 4.2.2)

- Ensayo de continuidad y resistencia de
las pantallas (Apdo. 4.2.3)

- Ensayo de continuidad y resistencia de los
conductores (Apdo. 4.2.4)

la

Medida de descargas parciales del

sistema nuevo de cable (cap. 5)

Ensayo de continuidad y resistencia eléctrica
de la pantalla y los conductores de los
sistemas nuevos de cable (cap. 6):

New cable systems of rated voltages above
87/150 (170 kV) up to 220/400 (420 kV) (4.2):

- Tests of the insulation (4.2.1): Method 1:
Power frequency withstand voltage test

- Test of the oversheath (4.2.2)

- Continuity and resistance measurement test
of screens (4.2.3)

- Continuity and resistance measurement test
of conductors (4.2.4).

Partial discharge measurement of a new cable
system (chap. 5)

Continuity and resistance measurement test of
screens and conductors of new cable systems
(chap. 6)

UNE 211006:2010

Lineas eléctricas de alta

tension

High voltage power lines

Medida de impedancia de linea

Line impedance measurement

Procedimientointerno
PE.EE-90-E

Internal procedure
PE.EE-90-E

Equipos y materiales de
alta tension

High voltage equipment
and materials

Ensayos de alta tensidn con tension alterna

Limites:
- 260 kV, 20 Hz a 300 Hz

High voltage test with alternating voltage

Limits:

- 260 kV, 20 Hz to 300 Hz

UNE-EN 60060-3:2006
UNE-EN 60060-3:2007

CORRIG]

IEC 600
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PRODUCTO/MATERIAL ENSAYO NORMA/PROCEDIMIENTO DE
A ENSAYAR / TEST ENSAYO
PRODUCT/MATERIAL TO TEST

STANDARD/TEST PROCEDURE

Cables de energia para
material rodante en
aplicaciones ferroviarias

Power cables of rolllng
stock for railway

(Apdo. 9.3.3.3)

Propiedades dieléctricas: Ensayos de rutina

/| Dielectric properties: Routine tests (9.3.3.3)

IEC 60077-1:1999
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REV 1 | M8 earthing termial has been revised. 01/07/2011
REV 2 | 300mm has been revised as 299mm 31/05/2012
REV 3
= INFORMATION|
M12 , 135
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A-DETAIL " ¥
SCALE 31 32 20 32 |
184
< 2x600A
TIGHTENING TORQUE (Nm) Min. | Max.
M5 (Secondary Terminal) 2.5 3.5
M8 (Ground Terminal) 15 20
NOTE: All dimensions are in mm. M12 (Primary Terminal) 60 70
Secondary terminals are at P1 (at P2 according to request).
Small deviations in dimensions and construction possible.
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ESiTAS HILAL MAH.PASAKOY CADNO:3L

- . - PE / 1STANBU
Elektrik Sanayi ve Ticaret A.S. :2?961/‘1?%5 B/ UILS p :8’:“;
Tel: +90 216 304 32 70 Pbx
Faks: +90 216 304 32 82
E-mai l:info@esitas.com
Sultanbeyli V.D. 380 034 3395

INSTRUCTIONS FOR INSTALLATION AND EXPLOITATION FOR
-/ f(fURRENT TRANSFORMERS INDOOR

Installation:

e Follow the Esitas Instructions sheet delivered with your CT
e Installation should be made by skilled personnel;

= For the installation no need necessary any special tools;

*  Always ground the steel base plate

° Always ground one end of the secondary terminals

¢ Never leave the secondary terminals open circuited

*  Longer product life if used under normal system conditions without
problems.

*  Please clean if exists the dust accumulating on the insulated parts of the
CT in every 1 year (Please do not forget to cut the system energy before
cleaning)

Ha ocHoBaHwue un.36a an.3 ot 30I1
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ECUTAII Xunan Max. [Mamakesoii Kazg. Ne 31
Enextpux Canaii Be Tuxaper A. 11 Cunuakrerne/VctanGyn

34791 UICTAHBYJI/ TYPLIVA
Ten: +90216 304 32 70

®axc: +90 216 304 32 82
W-meitn: info@esitas.com
Cynrau6eitmu B. JT. 380034 3395

I/IHCTPYKHI/IK 3A MOHTAX U EKCIIVIOATALIVA 3A BHTPEIIHU TOKOBH

TPAHCO®OPMATOPHU

MonTa:

Crnensaiite Cnchka ¢ MHCTpYKIHK Ha Ecutamn nocrasen ¢ Bammst Tokos
Tpaucdopmarop

MoHTaxBT TpsAOBa a ObIe U3BBPIICH OT KBATH(PUIUPAH NEPCOHAT,;

He ca Heo6xoquMu crienallHi MHCTPYMEHTH 32 MOHTAaXKa;

Bunaru 3a3zemsiBaiiTe riarkara Ha CTOMaHeHaTa OCHOBA,

BunHarn 3azeMsBaiTe eJMHUS Kpail Ha BTOPUYHUTE KIIEMU;

Hukora He ocTaBsiiiTe BTOpUYHHATE KIEMU C OTBOPEHA BEPHUIa;

Homapnikka:

[To-BIIBI eKCIUIOATAIMOHEH IEPUO/T, aKO CE M3MO0J3Ba IIPU HOPMAJIHU YCJIOBHUS HA
CHCTEMATa;

Mounst, Besaka rofuHa IOYMCTBAlTe aKko ¥Ma HaTPYIaH Mpax BbPXy U30JIHPaHUTE YaCTH
Ha Tokosus Tpanchopmarop (Moist, He 3a0paBsiiite a CIIPeTe eNEKTPUIECTBOTO IIPEIH
Jla TIOYHCTHTE)

Ha ocHoBaHue un.36a an.3 ot 30I1
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ECUTAII Xwnan Max. [Namaxsoit Kag. Ne 31
Enexrpuk Canaii Be Tukaper A. 111 Cunuakrene/VcranOyn

34791 UICTAHBYJI/ TYPLIUA
Tem: +90 216 304 32 70

®akc: +90 216 304 32 82

N-wmeiin: info@esitas.com
Cynrau6eitnmu B. /1. 380034 3395

I/IHCTPS;KHI/II/I 3A TPAHCIIOPT U CbXPAHEHUE HA BBTPEIIHU TOKOBU
TPAHCOPOPMATOPU

Coxpanenmne:

e TpsaOpa ga ce cbxpaHsABaT B 3aTBOPEHH [IOMEIIEHUS
e Jla ce cpxpaHsABTA IpU TEMIIEpATypa, KOATO € 3aIlMCaHa Ha €TUKETHTE HA ALPBEHUTE
KyTUH

Tpancnopt:

e OmnaxoBKa, IpeiHAa3HAYEHA 32 H3HOC, B ChOTBETCTBHE C MEXTYHAPOIHUTE CTAHAAPTH U
PaKTHKA

e AKO IIe Ce TPaHCIOPTHPAT OTHOBO, MOJISI He M3BXKIAlTe OT IbpBEHATA KyTHS MK
3akpernere n1oope;

e Mous, crieBaiiTe HHCTPYKITHUTE 32 TOBAPO-pa3TOBapBaHe, 3allHCAaHU HA €THKETUTE Ha
JIBPBEHUTE KYTHH

ToBapo- pazTopapBane:

e APTHKYJIHTE Ca TEKKH, MOJISI H3MOJI3BAlTE TPAHCIATETHA KOJIUYKA HIIH MOTOKAp IIPU
[IpeHaCsIHE

e He nocrapsiiiTe BopXy HecTaOUIHU MTPEIMETH

e He nocrapsiiTe moBeue OT BE KYTHUHU €/lHa BBPXY Apyra

e Mouis crieiBaiiTe MHCTPYKIIMUTE 33 TOBAPO-pa3TOBAPBAHE BEPXY €TUKETUTE HA
JIBPBEHUTE KyTHH

Ha ocHoBaHune un.36a an.3 ot 301
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ESiTAS HELAL MAH.PASAKOY CADNO:31

Elektrik Sanayi ve Ticaret A.S. 2’2;1961’}'25:5 B/ UILS/T/T‘S:;ILVE

Tel: +90 216 304 32 70 Pbx
Faks: +90 216 304 32 82
E-mail:info@esitas.com
Sultanbeyli V.D. 380 034 3395

INSTRUCTIONS FOR TRANSPORT AND STORAGE FOR
s CURRENT TRANSFORMERS INDOOR

Storage:

* Indoor type, should be stored in closed area

e Keep in the temperature level mentioned on the wooden case labels

Transport:

» Export packaging according to international standards and practices

»  For following shipments, please do not remove from the wooden box, or secure carefully
e Please follow the handling instructions on the wooden case labels

Handling:

e Heavy object, please use transpalet or forklift to carry
e Do not place over weaker items
° Do not place more than 2 boxes on top of one another
e Please follow the handling instructions on the wooden case labels

Ha ocHoBaHue un.36a an.3 ot 301
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Relion®615 series

and industrial power distribution systems
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Un ique earth-fault p

o
ensitivity am selectiv

REF615 has been desugned to be the main overcurrent and
earth-fault protection for overhead lines and cable feeders, in
either isolated neutral, resistance-earthed, compensated or
effectively-earthed distribution networks, depending on the
standard configuration.

REF615 is available in twelve standard configurations,

all of which can be tailored to meet application-specific
requirements using the IEC 61850-compliant Protection
and Control IED Manager PCM600. In addition to standard
configuration N, also L now provides maximum functionality
to allow fully flexible tailoring. The major difference is that L
includes support for three combi-sensor inputs for phase
currents (Rogowski coil) and voltages (voltage divider),
whereas N supports conventional current and voltage
instrument transformers.

The extensive earth-fault protection portfolio has been
expanded to include a unique multifrequency admittance-
based protection for higher sensitivity and selectivity, in
response to the requirements of today’s growing cable
networks. The new earth-fault protection is intended for all
types of earth faults ~ continuous, transient and intermittent —
and combines both reliability and sensitivity in one function.

REF615 includes a fault locator which locates short circuits in
radial distribution networks and earth faults in effectively and
low-resistance earthed ones. If the fault current is as high as
or higher than the load current, earth faults in isolated neutral
distribution networks will also be located. To minimize the
effects of an arc fault, REF615 can be equipped with high-
speed outputs decreasing the operate time by four to six
milliseconds compared to conventional binary outputs.

To further ensure grid stability and reliability, an
interconnection protection package is introduced. Other
additions include high-impedance based differential protection
with CT supervision, switch on to fault, reverse power/
directional overpower protection and voltage unbalance to
further strengthen the maximum functionality offering.

As a member of the Relion® product family, REF615 shares
the same human-machine interface (HMl) look and feel as the
other Relion pro/t/?ction and control relays and IEDs. The same

2 F

and control | REF615

look and feel includes the location of a push button with a
certain function and the menu structure.

REF615 is equipped with a large graphical display which

can show customizable single-line diagrams (SLD) with
position indication for the circuit breaker, disconnectors and
the earthing switch. Also measured values provided by the
chosen standard configuration can be displayed. The SLDs
are customized using PCMB00 and can have multiple pages
for easy access to selected information. The SLDs can be
accessed not only locally but also via the web browser-based
HMI that has now been enriched with a number of usability
enhancing features.

REF615 fully supports the IEC 61850 standard for
communication and interoperability of substation automation
devices, including fast GOOSE messaging and |IEC 61850-
9-2 LE, and can now also benefit from the extended
interoperability provided by Edition 2. The feeder relay
further supports both the parallel redundancy protocol
(PRP) and the high-availability seamless redundancy (HSR)
protocol, together with the DNP3, IEC 60870-5-103 and
Modbus® protocols. With the protocol adapter SPA-ZC 302,
Profibus DVP1 can also be used. REF615 is able to use two
communication protocols simultaneously.

For redundant Ethernet communication, REF615 offers either
two optical or two galvanic Ethernet network interfaces. A
third port with a galvanic Ethernet network interface provides
connectivity of any other Ethernet device to an IEC 61850
station bus inside a switchgear bay. The redundant Ethernet
solution can be built on the Ethernet-based IEC 61850,
Modbus® and DNP3 protocols.

The implementation of the IEC 61850 standard in REF615
covers both vertical and horizontal communication, including
GOOSE messaging with both binary and analog signals as
well as parameter setting according to IEC 61850-8-1. Also
IEC 61850-9-2 LE process bus with sending sampled values
of not only analog voltages but now also currents, in addition
to receiving sampled values of voltages, is supported. The
sampled values can now be used for synchro-check as well,
both in conventional instrument transformer and now aiso
sensor-based applications, to ensure safe interconnection

of two networks. For process bus applioeiﬁ’ohs" which,
require high-accuracy time synchromzatlon |EEE 1588 \/2

is used, with a time stamp resolution of not more than four:
microseconds. IEEE 15688 V2 is supported m all varlants vvnh
a redundant Ethernet Communlcanon module In addmon

REF615 supports synchroni
or over a separate bus using

Ha ocHoBaHue un.36a an.3 ot 30I1
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REF61 5 i FEEDER PROTECTION AND CONTROL RELAY

U, U4

STANDARD
CONFIGURATION

LOCAL HMI ALSO AVAILABLE

- Disturbance and fault recorders

- Event log and recorded data

- High-Speed Outpul module {optional)
- Local/Remote push button on LHM!
- Self-supervision

- Time synchronization: IEEE 1688 v2,

SNTP, IRIG-B
o]

- User management
- Web HMI

CONDITION MONITORING
AND SUPERVISION

COMMUNICATION

Protocols:
{EC 61850-8-1/-9-2LE
Modbus®
{EC 60870-56-103
DNP3

Interfaces:

MCs 3l

L2

Lo

(21
lo>—
67N

i
|89

| HO> MAP SOTF
759G MAP SOTF

2xRTD
1xmA

Function overview of REF615 standard configuration E

Main

Withdrawable plug-in unit design for swift installation and
testing

Extensive range of protection and control functionality,
either with sensors or conventional instrument transformers
Ready-made standard configurations for fast and easy
setup with tailoring capabilities

Extensive earth-fault protection portfolio with unique
multifrequency admittance-based protection for higher
sensitivity and selectivity

Advanced and fast fault location of short circuits and earth
faults

|IEC 61850 Edition 2 and Edition 1 support, including HSR
and PRP, GOOSE messaging and IEC 61850-9-2 LE for
less wiring and supervised communication

IEEE 1588 V2 for high-accuracy time synchronization

and maximum benefit of substation-level Ethernet
communication

Large graphical display for showing customizable SLDs,
accessible either locally or through a web browser-based
HMI

Ethernet: TX (RJ45), FX (LC)
Serial:  Serial glass fiber (ST),
RS-485, RS-232
Redundant protocols:

:
FUSEF CBCM
80 CBCM MCS 31
W
1o
OPTS TCS
OPTM TCM

CONTROL AND INDICATION " MEASUREMENT

Object Cwia . md9 “1,U,lo,Uo, P.Q, E, pf. f
- Limit value supervision
cB 1 - Load profile record
%) 2 3 - RTD/mA measurement {optional)
- Symmetrical components
ES 1 2
 Check avaltablity of binary Inputs/outputs Analog interface types il
from technical documentation
 Contro! and Indication function for Qurrent transformer 4
_ primary object Voitage transformer 5
* Status Indicatlon function for
primary object "I Conventional transformer inpuits

REMARKS

""""" , Opticnal  [3x] No. of 4 Calouiated Alternative
: function instances T valug function to be
H oo defined when
ordering

2 series
REF615 is a member of ABB's Relion product family and part
of its 615 protection and control series of relays, character-
ized by compactness and withdrawable plug-in unit design.
In addition to REF615, the 615 series includes the following
relays:

REDB615 Line differential protection and control

RET615 Transformer protection and control

REUB15 Voltage protection and control

REM®B615 Motor protection and control

REV615 Capacitor bank protection and control

REG615 Generator and interconnection protection

ABB offers full support for all proigc jon-and control relays

throughout their entire lifecyc ' ,N,O{jr'ex'terisﬂi‘\(e‘life cycle ser-
vices include training, custdmer support, mai"hté,ynance and

modernization. Lnaoaiun )
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Standard configurations

Description / / Standard
. configuration
Non-directional overcurrent and direction? l,,éa’rth—fau[t pré?éotion A
Non-directional overcurrent and directiopal earth-fault protection and circuit-breaker condition monitoring (RTD otion) B
Non-directional overcurrent and earth-iéalt protection o}
Non-directional overcurrent and ear;h{fault protection and circuit-breaker condition monitoring (RTD option) D
Non-directional overcurrent and"‘gﬁfectiona earth-fault protection, voltage-based measurements and E
circuit-breaker condition monitéring (RTD option)
Directional overcurrent and,éarth-fault protection, voltage-based protection and measurement functions, F
and circuit-breaker condition monitoring (RTD option)
Directional overcurrent and earth-fault protection, voltage-based protection and measurement functions, G
and circuit-breaker condition monitoring (sensor inputs and optional synchro-check with IEC 61850-9-2LE)
Non-directional overcurrent and earth-fault protection, voltage and frequency based protection and H
measurement functions, synchro-check and circuit-breaker condition monitoring (RTD option)
Supported functions, codes and symbols
Functionality IEC 61850 IEC 60617 IEC-ANSI
Three-phase non-directional overcurrent protection, low stage PHLPTOC 31> 51P-1
Three-phase non-directional overcurrent protection, high stage PHHPTOC 31>> 51P-2
Three-phase non-directional overcurrent protection, instantaneous stage PHIPTOC 3I>>> 50P/51P
Three-phase directional overcurrent protection, low stage DPHLPDOC 31> - 67-1
Three-phase directional overcurrent protection, high stage DPHHPDOC 3[>> - 67-2
Non-directional earth-fault protection, low stage EFLPTOC lo> 51N-1
Non-directional earth-fault protection, high stage EFHPTOC lo>> 51N-2
Non-directional earth-fault protection, instantaneous stage EFIPTOC lo>>> 50N/51N
Directional earth-fault protection, low stage DEFLPDEF lo> = B67N-1
Directional earth-fault protection, high stage DEFHPDEF lo>> = B67N-2
Admittance based earth-fault protection 2 EFPADM Yo> — 21YN
Wattmetric based earth-fault protection ¥ WPWDE Po> — 32N
Transient / intermittent earth-fault protection INTRPTEF lo> = IEF 67NIEF
Harmonics based earth-fault protection ® HAEFPTOC lo> HA 51NHA
Non-directional (cross-country) earth fault protection, using calculated lo EFHPTOC lo>> 51N-2
Negative-sequence overcurrent protection NSPTOC 12> 46
Phase discontinuity protection PDNSPTOC 12/11> 46PD
Residual overvoltage protection ROVPTOV Uo> 590G
Three-phase undervoltage protection PHPTUV 3U< 27
Three-phase overvoltage protection PHPTOV 3U> 59
Positive-sequence undervoltage protection PSPTUV Ul 47U+
Negative-sequence overvoltage protection NSPTOV Uz> 470-
Frequency protection FRPFRQ f>/f<, df/dt 81
Three-phase thermal protection for feeders, cables and distribution transformers T1PTTR 3lth>F
“““““““““ HREFPDIF dioHi>
HIAPDIF dHi> (A)
..................... HIBPDIF dHi> (8)

HICPDIF dHi> (C)
Circuit breaker failure protection | CCBRBRF 3‘>4/IO>EQF i
Three-phase inrush detector ol NBPHAR
Switch onto fault .OBPSOF . €
Master trip _TRPPTRC
Arc protection ARCSARC ( ]
Multi-purpose protection ~ MAPGA = e
Fault locator e SCEFRH
High impedance tauit,,detgc’iipé PHIZ | Ha ocHoBaHue un.36a an.3 ot 30M
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Standard configurations

Description

Standard
configuration

Directional overcurrent and earth-fault protectia%, vol}éi'ge and frequency based protection and measurement functions,
synchro-check and circuit-breaker condition monito,i"ing (optional power quality and RTD option)

Directional and non-directional overcurrent and ear’ih-fault protection, high-impedance restricted earth-fault protection,
7/

voltage and frequency based protection and measurement functions, synchrocheck and circuit-breaker condition

monitoring (optional power quality and fault logator)

Directional and non-directional overcurrent aﬁd earth-fault protection with multifrequency neutral admittance, voltage,
frequency and power based protection ar],dj measurement functions, and circuit breaker condition monitoring (sensor

inputs, optional power quality, fault Iocat‘f)r, interconnetion protection and synchro-check with IEC 61850-9-2LE)
Directional and non-directional overcugrfent and earth-fault protection with multifrequency neutral admittance, voltage,
frequency and power based protecti;zfn and measurement functions, highimpedance differential protection, synchro-
check and circuit-breaker condition monitoring (optional power quality, fault locator and interconnection protection)

1, 2,... = number of included instances, I/Os ) = optional
A B C D E F G H J K L N
1 1 1 1 1 - - 1 1 2 2
2 2 2 2 2 - - 2 - 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
- - - 2 2 - 2 1 2 2
- B - - 1 1 - 1 1 1 1
- 2 2 - - - 2 - 2 2 2
_ N 1 1 - - - 1 - 1 - 1
- - 1 1 - - 1 - 1 1 1
20 2N - - 2 2 22 - 2 1 22 2
17 1 - - 1 1 12 - 1 1 12 1
(3) 13 (3) 13 - - (3) 3) (3) 3) (3) 2)3) _ (3) 3) - (3) 2)3) (3) 3
(3) H3) (3) 13) - - (3) 3) (3) 3) (3) 2)3) ~ (3) 3) ~ (3) 2)8) (3) 3)
14 14 - - 19 14 R - 14 B 124 14
: (12 : (12 - ape - (1o : (RY A &) A
1 1 - 1 1 1 - 1 - 1
__________ 2 2 2 2 2 2 2 2 2 2 2 2
1 1 1 1 1 1 1 1 1 - 1 1
31 3" - - 3 3 32 3 3 2 32 3
- - - - 3 3 3 3 2 3 3
- - - - - 3 3 3 3 2 3 3
N N z N - 1 1 - 1 - 2 2
N - - - - 1 1 - 1 - 2 2
: : " : : : : 3 3 3 6 8
1 1 1 1 1 1 1 - 1 1 1 1
1
...... a.
..... 1.
@)
18
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Standard configurations

Supported functions, codes and symbols

Functionality IEC 61850 IEC 60617 IEC-ANSI
Frotection /
Reverse power/directional overpower pro‘géﬁotion DOPPDPR P>/ Q> 32R/320
Multifrequency admittance-based earth»téult protection MFADPSDE lo>—=Y 67YN
Directional reactive power undervoltage protection DQPTUV Q>—, 3U> 32Q, 27
Low-voltage ridethrough protection LVRTPTUV U<RT 27RT
Voltage vector shift protection VVSPPAM VS 78V
Current total demand distortion CMHAI PQM3I PQM3I
Voltage total harmonic distortion VMHAI PQM3U PQM3V
Voltage variation PHQVVR PQMU PQMV
Voltage unbalance VSQVUB PQMUBU PQMUBY
Control
Circuit-breaker control CBXCBR | <> 0O CB | <> 0CB
Disconnector control DCXSWI | <> O DCC | & O DCC
Earthing switch control ESXSWI | <> O ESC I < O ESC
Disconnector position indication DCSXSWI 1< O DC < ODC
Earthing switch indication ESSXSWI 1 OES |l OES
Auto-reclosing DARREC O -1 79
Synchronism and energizing check SECRSYN SYNC 25
Co i anitoring
Circuit-breaker condition monitoring SSCBR CBCM CBCM
Trip circuit supervision TCSSCBR TCS TCM
Current circuit supervision CCRDIF MCS 3l MCS 3l
Current transformer supervision for highimpedance protection scheme for phase A IHZCCASPVC I MCS I A MCS I_A
Current transformer supervision for highimpedance protection scheme for phase B HZCCBSPVC MCS |_B MCS |_B
Current transformer supervision for highimpedance protection scheme for phase C HZCCCSPVC MCS |_C MCS |_C
Fuse failure supervision SEQRFUF FUSEF 60
Runtime counter for machines and devices MDSOPT OPTS OPTM
Measure i
Disturbance recorder RDRE DR DFR
Load profile record LDPMSTA LOADPROF LOADPROF
Fault record FLTRFRC FAULTREC FAULTREC
Three-phase current measurement CMMXU 3l 3l
Sequence current measurement CcsSMSQl 1,12, 10 11,12, 10
Residual current measurement RESCMMXU lo In
Three-phase voltage measurement VMMXU 3U 3uU
Residual voltage measurement RESVMMXU Uo Vn
Sequence voltage measurement vSMSsQl ut, Uz, Uo V1, ve, Vo
Three-phase power and energy measurement, including power factor PEMMXU RE PR E
RTD/mA measurement XRGGIO130 X130 (RTD) X130 (RTD)
rement .. | IPMMXU f. f
IEC 61850-9-2 LE sampled value receiving ®* |SMVSENDER _ SMVSENDER - SMVSENDER
|EC 61850-9-2 LE sampled value receiving (voltage sharing) ® SMVRCV _S’M\/VRC'\/ '

1) “Uo measured” is always used.
2) "Uo calculated" is always used.

3) One of the following can be ordered as an option: admittance-based E/F, wattmetric-based E/F or harmonics-based E/F.

4) "lo measured” is always used.
5) “loB measured" is always used.

8) Master trip is included and,gonnected to the corresponding HSO in the configuration only when the BIOO007 moduie is use:

SARC is connected in tl)é[sonﬂqw‘auon to the corresponding master trip input.
= /:/
%

8 Feeder protecli/(}?@ 0 control | REF615

/

/

. .‘\v}' T}

' {,,staov
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number of included instances / 1/0s

1,2,...

optional

0

(o

O

e

1
)

a.r

m"

mn

(1

122

)

(1)

7) Power quality option includes current total demand distortion, voltage total harmonic distortion, voltage variation and voltage U%bakamce,, L

8) Available onty with IEC 61850-9-2

Ha ocHoBaHue un.36a an.3 ot 30I1
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For more information, please refer tof; .
REF615 Product Guide, or contact ys:

ABB Oy, Medium Voltage Products
Distribution Automation
P.O. Box 699

FI-65101 VAASA, Finland
Phone: +358 1022 11
Fax: +358 10 22 41094

/7
%

ABB India Limited, Distribution Automation
Maneja Works

Vadodara — 390013, India

Phone: +91 265 272 4402

Fax: +91 265 263 8922

www.abb.com/mediumvoltage
www.abb.com/substationautomation

© Copyright 2016 ABB. All rights reserved.

1MRS756381 N, 5.0 FP1
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3awmra REF615 5.0 FP1 IEC ¢ kKog 3a nopbuka HBFFAEAGABC1BAA11G

TexHuvecka cneumpukaLms

Relay casing and test Complete Re[@%

switches y
Standard IEC
Main Application Feeder prgfection and control

F: Direﬁ%ional O/C, directional E/F, voltage based protections and CB
condg,i‘ion monitoring (RTD option)

Functional Application
Analog Inputs/Qutputs 4! (Io“i 1/5A) + 5U

Binary Inputs/Outputs 168l + 10BO
Communication (Serial) RS 485 (including IRIG-B)

Communication

(Ethernet) Ethernet 100Base TX (RJ45)

Communication IEC 61850-+Modbus

(Protocol)

Language English

Front Panel lLarge LCD with Single Line Diagram (SLD)
Option 1 Reclosing

Option 2 Directional E/F

Power Supply 48-250 Vdc; 100-240 Vac

Version Product Version 5.0 FP1

//// ;| Ha ocHoBaHwue un.36a an.3 ot 30l




TEXHWYECKO OMUCAHUE 3A LIW®POBU 3ALLUTU 3A Bb3AYLIHW U KABENHU
ENEKTROMPOBOAHU NMUHUW CP.H.

TexHu4yecku GaHHW 33 NOCOUHA uugaﬁaﬁ"’ aWUTa 3a BbL3AYWHYU U KaGenHu eneKTPONpPOBOAHHU
nutuu Cp.H., kouTto ce nonbnBar ¢F Y4uacTHuka B rpacda ,,FapaHTupaHo npeanoxexue”:

Tun [la ce nocoun REF 615

=y

Mpoussopuren [la ce nocou ABB

=

XapaKTepuclea Ha MatTepuana.

LindopoaTa salmrarta € MUKPONPOLIECOPHO (LMGPOBO) YCTPOACTBO, KOETO aBTOMaTUYHO U3KMTOYBa
3alMTaBaHNTE eNleKTPUUECcK ChOPBXKEHUA, MPK HapyliaBaHe Ha HOPMAanHWSAT pexum Ha pabota.
Bonyku thyHKLMW OT PerncTpupaHeTo Ha U3MepBaHWTe CTOWHOCTM [0 NojaBaHe Ha komaHaa 3a
M3KMIOYBAHE Ha CUMOBUS npekbeBay ce npepaboTeart Undposo. LI3 uma BrpageHa cuctema 3a
TenensmepsaHe, TenecurHanusalyus, TeneynpasneHrne n MectTHa curdanusauus. MNputexasa BrpageH
perncTpaTtop Ha WHGopMauMs 3a ocuunorpadeH aHanus Ha aeapuiiHuTe cbOuTUS 1 Mmpouecy,
EHeproHe3aBncumMa NaMeT ¥ U3MbLIHABE QYHKUMUTE: YyNpaBreHue, KOHTPOn, UsMepeaHe, MOHUTOPUHT
¥ 3auTa.

Li3 nma KomyHuKaLmoHeH uHTepdeiic 3a Bpbaka ¢ TernemexaHnyeH nepudeper noct (RTU - Remote
Terminal Unit). KomyHnkauMoHHNs nHTepdeiic nma BbL3MOXHOCT 3a CBbp3BaHe KbM ABYNpOBOLHA 1
yeTupunposogHa RS-485 mpexa, CbC CKOPOCT Ha npefasaHe [0 38400 BdD, unu «bm mpexa ¢
onTuyHeH kabes. BpbakaTa ce OCblecTBsBa NocpeAcTBom cepreH RJ-45.

LI3 e nomecTeHa B CaMOCTOSITENHA KyTUS C Bb3MOXHOCT 38 MOHTa) BbPXY MaHen, CbC CTeneH Ha
3awura min IP 51, ¢ LCD/LED pucnneld Ha nuueeata CTpaHa 3a W3BeXgaHe Ha uHdopmaius
(BU3yanuanMpaHe Ha MHEMOCXEMA U MOMEHTHU CTOMHOCTU Ha eNeKTPUYECKU BENUYMHN) 1 KnasnaTypa
3a ynpaeneHne Ha meHioTo. L|3 noseonsiea fa ce u3nbrHasaT ynpaenssalyn gyHKuMi, C nomoLyTa Ha
KOWTO Ce AaBa Bb3MOXHOCT 32 M3BbPLUBAHE Ha KOMYTaLMM Ha CUNOBUTE eNeMeHTI Ypes knasnaTypara
UM Ype3 U3Non3BaHe Ha cucTemMeH MHTepdenc NOCPeaCTBOM ANCTAHLIMOHHO yripaBrieHue.

Mpy nanonssaHeTo Ha L3 kaTo 3aliuTa Ha enekTponpoBoAN, BrpajeHara (yHKUMS Ha aBTOMaTUYHO
NOBTOPHO BKMtouBaHe (AlB) nossonsiBa MWHUMYM TPU OMUTa 3a BKNOYBAHE Ha npekbcBaya Ha
13BOLHO MomMe 1 Bb3MOXHOCT 3a yckopeHue npeau u criea AllB.

Mo Bpeme Ha KbCO CheAWHEHVE B 3aliTaBaHaTa 4acT Ha enekTpuyeckaTa Mmpexa, senndunHata Ha
MOMEHTHaTa CTOWHOCT Ha TOKa ce 3anucsa 3a nepuon oT 5 cekyHOM u € Ha pasnonoxeHue 3a
nocneasail aHanua Ha npexoaHusa npouec.

MOCTOAHHUAT KOHTPON Ha anapartHara 4acT ¥ NporpamHOTO ocurypsisaHe Ha L3 nossonsisa 6bp3o
cUrHanuaupaqe npu BbTPELLHY NOBPEAN 1 HenanpasHocTy. TokoBuTe peneTa Ha L3 nvar BbamMokHOCT
3a KoHduUrypauums npu pabota ¢ asHn U MexaydasHi TOKOBE, KOETO NO3BONABa Cxemara UM Ha
cBbp3BaHe 4a GbAe OCBLECTBEHA C ABa UMW TPt TOKOBY TPaHCHOPMATOPH, B 3aBUCUMOCT 0T HaYHa
Ha 3a3emMsBaHe Ha 3BE3JHNS UeHTbP Ha 3almMTaBaHaTa Mpexa. S
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WNanonasane:

Liubposara 3awyuta ce U3non3Ba OCHOBHO KaTO MakCUManHOTOKOBa 3alliuta C He3aBUCUMKN OT ToKa
BpemMexapakTepucTukA unn Kato MaKCUMarHOTOKOBa 3aljuTa CbC 3aBUCKUMIK XapakTepUcTuKM Ha
3abassiHe (Npw HanuuHo 0BOCHOBAHO PeLLeHne) i Hamupa NPUNOXEHKEe 3a ynpasneHne N KOHTPon Ha
Bb3AYLUHU 1 KaDEeMHW enekTPOnpOBOAHM MUHAW 11 CUNOBK TPaHchopmaTopu B pasnpenenuTesiHure
mpexu Cp. H.

CwoTBeTCTBUE HA npennaraHOTo nspgenue C'bc CTaHAapTM3auMOHHMTe OOKYMEeHTHU:

LndoposuTe 3awyuti no npenmeTa Ha nop,” ara, mrosapm Ha NOCOYEHWTe NO-AOMY CTaHAapTU unu

€KBUBArNEeHTU, BKITIOYUTENHO Ha TeXHI/IT/e BanugHN U3MEHeHUsT U AOMTbIHEHUS, KaKToO crnesa:
v ;

e B[C EN 60255-22-1:2008 nnw eKBUBANEHT M3amepBaTenHu peneTa n 3allnTHU CbopwXeHus Yact
22-1: NisnutsaHne Ha cmymaaamm BbagelicTeus. MisnursaHe Ha naketu uMmnyricu ¢ vyecrora 1 MHz
(IEC 60255-22-1:2007 uny ekBuBaneHT);

e B[C EN 60255-22-2: 2008 urin eksmusaneHT ViamepsartenHiu penerta u 3anTHr CbopbkeHus. YacTt
22-2: 3nUTBaHWs Ha edeKTpuHecks cMmyLlaBaliu Bb3geicTaus - N3nuteaHe Ha yCTOMUMBOCT Ha
enekTpocTaTnyHu paspagu (IEC 60255-22-2:2008 nnun ekByBaneHT),

e B/[1C EN 60255-22-3:2008 unu exsueaneHT amepeaTenHun peneta 1 3aluTHr CbopbkeHus. YacT
22-3: NanuTBaHus Ha enekTpuyecku cmyllasaliy Bb3feicteus. N3nuTtBaHe Ha yCTOWYUBOCT Ha
N3TbYeHO enekTpomariuTHo none (IEC 60255-22-3:2007 unn eksusaneHT),

e B[C EN 60255-22-4:2008 unu eksnsaneHT VamepsaTenHu peneta n 3aWnTHU CbopbXeHns. YacT
22-4: N3anuTBaHus Ha enekTpuyeckn cmyllasalyn Bb3geicTsusa. M3nuTBarde Ha yCTOWYMBOCT Ha
enexkrpuyeckn 6vp3 npexogeH npouec/nakeT umnyncy (IEC 60255-22-4:2008 nnu eksrusaneHT);

e B[C EN 60255-22-5:2011 unu ekensaneHT VamepsaTenHu peneta n 3aluTH CbopbXeHus. YacT
22-5: MsnuTBaHWs Ha eneKkTpuYecku cmylluasalyy Bb3gencTsns. ManuteaHe Ha yCTORYMBOCT Ha
nmnync (IEC 60255-22-5:2008 unu ekBuBaneHT);

e BJC EN 60255-22-6:2003 nnv eksuBaneHT Enektpuyeckn peneta. Yact 22-6. ManuteaHus 3a
eneKTpuyeckn cMyllaBalin Bb3LEWUCTBUS HA UBMEpPBATEMHW peneta u 3alUUTHU CbOPBLKEHUSN.
YCTONUMBOCT Ha KOHAYKTUBHY CMYLLaBaLUM Bb3AEACTBISA, UHAYKTUPAHK OT paanoYvecToTHI noneTa
(IEC 60255-22-6:2001 nnu exsusanexT);

e BIC EN 60255-27:2014 nnu eksuaneHT VMamepeaTtenHu peneta n 3auluTHN CLOpBXeHus. Yact
27: VNaucksaxuns 3a 6esonacHocT Ha npogykra (IEC 60255-27:2013 unn eksmsaneHT);

e B[C EN 60255-1:2010 unu exsusaneHT MamepBatenHu peneta 1 3aluTHN Cbopbxerus. Yacr 1:
O6wwm nauckeanus (IEC 60255-1:2009 nnu exsuBarneHT),

e BAC EN 60255-5:2002 unu eksusaneHT Enektpuyecku peneta. Yact 5: KoopauHauus Ha
nsonaumsaTa 3a navepBaTenHy penera n 3alnuTHn cbopbXeHus. Maucksanus n nanutsanns (IEC
60255-5:2000 nnv ekBuBaneHT),

e BOC EN 60255-6:2003 nnu eksusaneHT Enekrpudecku peneta. Yact 6: MiamepsarenHu peneta u
sawuTHK chopbxkerns (IEC 60255-6:1988 unn eksuBaneHT, C NPOMEHN);

e B[JC EN 60255-11:2010 nnv ekBuBaneHT ViamepsBaTtenHn peneTta u 3aluTHN CbopbXeHnus. YacT
11: CrnagaHusi, KpaTkoBPEMEHHW NPEKbCBaHWS, NPOMEHU U Myncauuin Ha HanpexeHneTo BbPXY
NomMoLLUHK 3axpaHBawm n3soan (IEC 60255-11:2008 unu ekBuBaneHT);

e BLOC EN 60255-21-1:2003 unu ekeuBaneHT Enektpuueckn penerta. Yact 21. Uanutsanus Ha
BuGpauun, yoapu, TPbCKAHe Y CEU3MUYHN U3NUTBAHWA Ha U3MepBaTeNHW pereta u 3aluTHU
cwopbxeHusi. Pasnen 1. ManutBanua Ha subpauun (cuHycouganuu) (IEC 60255-21-1:1988 unu
EeKBMUBANEHT);

e BAC EN 60255-21-2:2003 unu eksusaneHT Enexkrpudeckn peneta. YacTt 21: ManutsaHua Ha
BMGpaLuy, yoapu, TpbCKaHe M CEeU3MUYHU U3NUTBAHUS HA U3MepBaTenHy peneta W 3aluTHU
cbopbxeHus. Pasgen 2: WManutBaHma Ha ypapw u TpbckaHe (IEC 60255-21-2:1988 wunu
EKBUBANEHT);

e BAC EN 60255-21-3:2003 unu eksuaneHT Enextpudecku peneta. Yact 21: ManuteaHna Ha
BUGPpaUMK, yOapW, TPbCKaHe U CeM3MUYHM WINUTBAHWS Ha U3MepBaTenHu perneta U 3aluTHu
cbopbxerus. Pazgen 3: Ceuamuynu nanutearus (IEC 60255-21-3:1993 nnu eksnsaneHT);

e BJC EN 60068-2-1:2007 3nnTBaHe Ha BL3AEWCTBUS Ha OKonHaTa cpeaa. Yact 2-1: NanuTteaHus.
NanuTeaHe A: CTya (IEC 60068-2-1:2007 vinu ekBnBaneHT);

e BJC EN 60068-2-2:2008 V3nuTBaHe Ha Bb3AEWCTBUS Ha OKONHaTa cpeja. Yact 2-2: MantaHm: ‘
N3nuTtBare B: Cyxa TonnuHa (IEC 60068-2-2:2007 unu eksusaneHT), ROV
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e BAC EN 61000-4-3:2006 EnexrpomartmtHa cbBmectumocT (EMC). Yact 4-3: Metoan 3a
usnuTBaHe W u3MmepsBaHe. ManuTeaHe 3a YCTOWYMBOCT Ha U3NBLYEHO pPafuoYvecTOTHO
enekrpomarHuTHo none (IEC 61000-4-3:2006 nnu ekBUBaneHT);

e BAC EN 61000-4-4:2006 vnu eksusaneHT EnekrpomarHutHa cwemectumoct (EMC). Hact 4-4:
MeTtoau 3a usnuTBaHe 1 usmepsaHe. /isnuraHe Ha yCTONYMBOCT Ha enekTpuieckn 6bp3 npexoneH
npouec/naket umnyncu (IEC 61000-4-4:2004 nnu ekBrBaneHT);

o bBAC EN 61000-4-5:2014 Enempomammwa cbBmecTumoct (EMC). Yact 4-5: Metogu 3a
nsnNuTBaHe u K3mMepsaHe. MentaHe Ha yCTOI/NVIBOCT Ha otckok (IEC 61000-4-5:2014 unu
eKBUBaneHT), LN

e BAC EN 61000-4-6:2014 m)m eKBwBanéHT EneKTpomaerHa cwemecTumocTt (EMC). Yact 4-6:
MeTtoau 3a usnuteaHe u mamepeaHe/ YCToiumnBOCT Ha KOHAYKTUBHW CMyLiaBalln Bb3aeicTaus,
VNHAYKTUPaHU OT panmoqecromm noneta (IEC 61000-4-6:2013 nnu eksusaneHT),

e BOC EN 61000-4- 8:2010°n uan eksusaneHT EnekrpomarHutHa ceemectumoct (EMC). Yact 4-8:
MeToau 3a uanutsaHe u MsmepBaHe M3nutBaHe Ha yCTOWYMBOCT HA MarHUTHO nosne, NPUYNHEHO
OT YeCcToTH Ha 3axpaHBaLu14Te HanpexeHus (IEC 61000-4-8:2009 wnun ekBuBaneHT);

e BIOC EN 61850-5: 2013 unu exsusaneHT CbOOLUMTENHN MPEXK 1 CUCTEMY 38 aBTOMaTWU3aUns Ha
npeHoca 1 pasnpeaeneHneTo Ha eHeprus. YacT 5: Msvnckeanus 3a Bpb3ki 33 yHKUAN 1 MOAEnN
Ha ycTpolictea (IEC'61850-5:2013 unu eksusaneHT);

e bBAC EN 60870/5-103:2003 unu exsnBaneHT YcTpolictBa 1 CUCTEMW 3a [AUCTaHUMOHHO
ynpasnexue. Yact 5-103: MNpoTokonu 3a npegasarHe. CbMbTCTBaLY CTaHAAPT 3a MHPOPMELIMOHHNA
nHTepdelic Ha 3auwnTHN yctpoiictaa (IEC 60870-5-103:1997 vrnu ekBuBaneHT).

XapaktepucTuky Ha paboTHaTa cpegpa:

1. M;ymo Ha M‘OHTV’IpaHey ' ‘ ' T k Ha 3akputo

2. MakcumanHa Temneparypa Ha okonHarta cpefa o +55°C

3. MuHnvanHa TemnepaTypa Ha OKonHaTa cpena MuHyc 20°C

4. Hagmopcka BucoyuHa [o 1000 m

5. OTHOCKTENHa BNaXHOCT o 90% npu 20°C

MapameTpu Ha enekTpuyeckaTa pasnpeaenuTesniHa Mpexa:

HOMVIHaJ‘IHVI Hanpe)KEHI/IH - | | 10 000 V 20000V

1.

2. MakcumanHu paboTHU HanpexeHns 12000V 24000V
3. HbMMHanHa yecroTa 50 Hz

4. Bpoii Ha hasuTe 3

5. 3azemsBaHe Ha 3BE3HUS LUEHTHP Npes akTBHO CLNPOTUBIIEHUE

O6uwiM TeXHUYECKU NapaMeTpu, XapakTepUCTUKM U Ap. AaHHM 3a NOCOYHA UUMPOBaA 3auiuTa 3a
Bb3OYWHA U KabenHu enexkTponpoBoAHu nuuuu Cp.H., 3a KouTo Y4YacTHUKBT Aeknapupa, ue
nNpeanoXeHoTo OT Hero oGopynBaHe OTroBapa Ha MOCOYEHUTE MUHUMANIHU TEXHUYECKM
W3UCKBaHUA HA BbanoxmTtens:




3alluTii U aBTOMATUKA:;

TpuchasHa  ABycTbNanHa  MakcuMmarHoTokoBa — 3alumra ¢
HEe3aBWCUMU OT TOKa XapaKTepPUCTUKA

Oa

TpudbasHa eaHocTbAANHA 6bp,3oﬂ"e|7lcmau4a TOKOBa OTCeYKa C
HE3aBMCUMU OT TOKa XapaKTEepPNUCTAKN

2

[a

TpudasHa ABycTENANHA TOKOBA 3eMHA 3aLUWTa C HE3ABUCUMU OT
TOKa XapaKTepueTukM,/

Ja

ABTOMATUYHO noaxépHo BknoyBaHe (AlNB)

JIE]

3a 3eMHa 3au4m;é, pesynTaTHNsA 3eMeH TOK fa ce usdncnsasa ot L3,
KaTo B CbOTBE usi U TOKOB BXOZ MOXe fAa Obhe npucbefnHeH
KaKTo TOKOB Tpai‘qpcbopmaTop Tun ,OEPAHTU", Taka u ountsup 3a
TOKOBE C HyNeBa NOCNEA0BATENHOCT, UMbLIHEH Ype3 Tpu (asHu
TOKOBU TpaHcthopmaTopu. HaunHbT Ha npucbeanHsasarHeTo Ha L3
3a OTYUTaHE Ha TOKOBETE Ha 3eMHO CbefuHeHWe Aa ce onpeaens
UHANBUAYAIHO 38 BCEKWN KOHKPETEH Cryyail.

[a

Besika efHa OT 3aLuUTHUTE dOYHKLY, KOUTO Ca UHTErprupaHi B egHa
3auWmTa fa € C Bb3MOXKHOCT 3a u3BexaaHe OT [elicTeue,
HE3aBUCUMO OT JpyruTe.

Oa

113 na nma Bb3MOXKHOCT 3a Ch3faBaHe 1 NoaabpKaHe Ha MUHUMYM
nBa Habopa OT HacTPORKy U KOHUrypaumy, KOUTO Morat ha ce
nabupaT ANCTaHLIMOHHO Wit OT MSICTOTO Ha eKCrioaTalus.

Ja

3awTuTe Aa CNegatT W curHanusupaTr 3a Bb3HWKBaHe Ha
HECUMETPUYEH PEXIM.

Oa

Beunukm sawyntu Tpsbea fa nputekasar cBOGOAHO Nporpamupyemi
LMPOBN BXOAOBE, U3XOLM W CBETOAWNOAHA WHAMKALMS, KaKTO W
Bb3MOXHOCT 3a 3afjaBaHe Ha NPOoAbMKUTENHOCTTa Ha UMMynca 3a
U3KIIOYBaHE 3@ BCEKN LMPOB U3XOS, MO OTAEINHO.

JIE]

Ha e ocurypeHra aBapMMHa curHanusauma npu HeumsnbliHeHa
KOMaHAa, nojaBaHe Ha HepaspeLueHn KoMmaHan 1 4pyri.

[a

L3 tpsibea ga nmaTt 2 HMBa Ha AOCTLM, peanusupaHn ¢ Nnaponu u
[a No3BossBaT: - NoTpeduTencka HacTponka Ha KoOMyHuKaLusaTa ot
MSCTO(OT NuUeB naHen) uny AMCTaHuMOHHO(OT NuueB naden, ¢
MPEHOCUM KOMMOTHP U ANCTAHLMOHHO).

- noTpebuTtencka HacTpolka Ha  3aWWUTHUTE  YHKLNW,
KOHbUrypupaHe 1 TecTBaHe oT MACTO (0T NULEB NaHer, ¢ MPeHoCUM
KOMMIOTBP ¥ AUCTAHUMOHHO).

[a

Mpy oTnagaHe Ha 3axpaHBaHeTO Aa ce 3anassaT BbBeaeHuTe
HaCTPOWKN, KOHpurypauum, aBapuvitHaTa u apxusHara
nHpopmaunu.

Ha

KOHTpOﬂ Ha 6po9| 1 Bnga Ha uskn4BaHudaTa Ha rnpeKkbcBavuTe.

Oa




Bceku 3anuc B perucTbpa Ha asapunitHa uHdgopmaLus, fa cbabpxa

acTPOHOMMYECKO BpemMe W MbMHW  SaHHN,
cwbutneTo. PeructpatopbT Ha aapuiiHa wHpopmauust pa
ocurypsisa 1 ocuunorpadpHa uHdbopMalust € ucTopus  u
npeaucTopus 3a 3afafeH BPemeBW uHTepBarn 3a perucTpupaHo
cwbutne.

XapakTepuaupaL

Ha

Benukn  3awmTtn Tpsbea na nputexasaT srpageH LCD/LED-
OVICTINei 3a BU3yanusnpaHe Ha Tekyllo n3mepBaHuTe eeKTUBHN
CToMHOCTY (Moayn v (hasa) Ha BCEKM OT aHanorosuTe onnoee Ha
YCTPONCTBOTO 1 aBapuiHaTa MHopopmaum;i

Ha

Bcska sawmta ga nputexasa oTaﬁp,apteH MHTepcbemc 3a
komyHukauus no Ethernet, RS-485, TaHp,ap eH UHTep(bemc 3a
KOMYHMKaUMs C  nepcoHaneH Komwgwi:p, “HEOBXOAUM  NpU
ocblecTBABaHe Ha (YHKUAW 1O HaCTpoika, KoHdurypupaHe w
n34yuTaHe Ha perucTpupaHa ot Jawprtara uHpopmauma U
CHOTBETHO NPOrpaMHoO ocurypsisaH

Ja

KomyHukaumnoHHust nHTepdelic 3a Bpbaka ¢ RTU fga ce cunta kaTto
HepasgenHa 1act oT Li3. KomyHnkaunoHHus nHtepdeiic aa uma
CBETOAMOAHA NHAMKaLMS 3a pexnma Ha padoTa.

Oa

L3 Ttpabea pga BKMYBA CcUCTEME 3@ CaMOKOHTPOn W
camoaMnarHocTrKa, BKNIOYUTENHO U HAa KOMYHUKALMIATE C BbTPeLLHN
1 BbHLLUHY noTpebutennu.

Oa

[a ce ocurypu Bb3MOXHOCT 3a LUYHTUPaHE Ha TOKOBUTE BEPUrK U1
npucbegnHaBaHe Ha BbHLWHA UW3MepBaTenHa TexHWKa Ha
n3rpageHnTe Knemopean.

Na

HoMWHanHo oneparTuBHO HanpexeHne

220V DC £ 20 % u

2. 220 V AC £ 20 %
3 Bydep Ha 3axpaHBaHeTo 50 ms
4 KoHcymauwst Ha 3awuTata npm In 0.3 VA
5 HomuHaneH Toxk, In 5A
BuxTtoswn knemu
no3sonsiBaLym
npucbeanHsaBaHe Ha MefHu
6 Knemu Ha TOKOBU W oNepaTuBHY BEPUrY NpPoBOAHMUM, Knac 1, CbC
) cedeHve mexay 1,5 mm2u 4
mm2 (CTeneH Ha sawuTa:
min 1P20).
7 Nuyes nanen:

'/
-




Hanwune na LCD/LED gucnneit u cseTognofHa muHAankaumsa Ha" V

nuuesnst naHen 3a MHemMocxema, 3apaboTBaHe, W3KIilouBaHe,

- Hen3npaBHOCT Ha saluTaTa u Ap. (,D,m:nneﬂT TpsiOBa ga 6bvae AcHo Na
YeTUM MpWM BCUYKA BBLIMOXHM YCNOBMS Ha OCBETNIEHWE B
NOMELLIEHNETO, Aopu npm/ﬁ'bneH MpaK)

Bpoii Ha CBeTO/J,VIO,D,HMTe MHﬂMKaTOpM C BBb3MOXHOCT 332 muratua

- NHAVKALIS U HANUYne Ha /asa LIBSITa NPy NPOMSIHA Ha CLCTOSIHUETO, 8

3erneH-4yepeeH (nporpaM’MpyeMM)
w"/"

- 3aBoAcKu NporpaMupaHit CBETOAMOLN 3a CbCTOSHUETO Ha Li3. 2
BmsyanmampaHgf’Ha Avcnnes Ha napaMeTpuTte 3a HacTpoiika 1 Ha fa
TeKyLLMTe 1 apXuBMUpaHN AaHHW OT paboTaTa Ha sawuTara.

L
Hanvune Ha knaBuaTypa 3a BU3yanuanpaHe Ha WHopmalus ot

- paBoTaTa Ha yCTPOWCTBOTO, 3a HacTpolika N KoHdUrypupaHe n 3a [a
ynpasrneHue Ha npexkbcaava.

- CTeneH Ha 3aluTa Ha nuues naden 1P 54

8 KomyHukaumm:
Hanuune Ha cTaHgapTeH wuHTepdeiic n npotokon cbrmacHo IEC
61850 unu ekBUBANEHTI 3a ONTUYHA UMK XNYHE BPb3Ka C riokanHa BIC EN 61850,

- vpexa 3a npegasaHe Ha MHdopmauns oT HEBHUKa Ha CbbUTNS 1
OT aBapuiiHUs permcTpaTop W 3a yrnpasBneHue Ha CUNOBOTO nunn ekBnBaneHTn
KOMYTUPALLO YCTPOWKCTBO.

Jocten ot PC n ot cobctBeHaTa krnasuatypa [0 npomMaHa Ha

- HacTPOMKNTE N Ha BrpajeHuTe 3alMUTHU U KOMYHUKALINOHHN la
hyHKLNN.

Hocten ot PC u oT cobcTeeHaTa krnasnatypa 4O MpomMsHa Ha fa
KoHdUrypauusTa.

Hanuyne Ha ctaHgapTeH uHTepdeinc Ha NLUeBus naHen 3a Bpbaka fa
C NPEHOCUM KOMMIOTBP.

Hanuune Ha cMeHsiema napona 3a pasnuyHnTe HUBa Ha 4OCTbM A0

OaHHWTE 3a HacTpoKKTe Ha:

- _ fla

- KOMYHWUKaUWUOHHN dpyHKLMK Ha LIS,
- 3awWnTHY dyHKUMK Ha LI3.
- Bydhepupane Ha uHdopmaumnaTa rnpu nospeaa B KOMyHuKauumTe. [a
9 Peructpatopu:
- Hanuuve Ha dyHKums "pernctpaTop Ha cubutusa” (fault recorder). Ha
- TOYHOCT Ha 3anuca Npu perncTprpaHe Ha cuouTu. 1ms

Bpoli M CbabpXaHue Ha PerncTprpaHnTe Ccbbutns - BUg
sapaboTunara 3aluTta, B4 Ha KbCOTO ChefMHEHNe, AaTa/Bpeme.

/]




Hanuine Ha doyHKums ,asapuer peructpartop” (disturbance

" | recorder). fa
- CKOpOCT Ha ckaHupaHe. 1000 Hz
- 16s

Obem Ha Bydepa 3a perucTprpare Ha aBapuitHn CLouTUs.

10.

Cothryep

a) CotbTyepnbT 3a
napaveTpusauus e
nocnegHa sepcusi 1 ¢ min
20 (gBaticeT) 6e3nnatHu
nuueHsun).B
noTtpebuTtenckaTa cu YacT, e
HaMbHO JOKYMEHTUPAH U
Taka CTpyKTypupaH, Ye aa
MOXe Aa Ce NPOMEHST #
no6assT 6bp30 HOBK

dyHKUMN.

0) HagrpaxkgaHeTto
(upgrade) v 0OHOBSIBAHETO
(update) Ha codTyepbT
(firmware) Ha LI3 ce
npeagocTaBss Ha
Bb3noxutens 6esnnatHo 3a
CpoKa Ha ekcnnoarauus Ha

L3.

B) LI3 nossonagar TecTBaHe
1 obcrnyxsaHe Ha oTAenHN
nokanHy yctpoiictea 6e3 ga
ce noenusiea paboTara Ha
ocTtaHanuTte. snnteaHeTo
Ha ABOWYHMTE BXOLOBE 1
1sxoam HaMa fa
npenusBukea 3aryda unu
npomMsiHa Ha AaHHU OT BXOA4a
WM KbM N3X04a, KOWTO ce
TecTBa. L3 npwu Tesn npodun
HaMa fa cTapTupa unu
pecTapTupa cBosiTa
BbTPELLUHA JToruka, HUTO fa
ce 0Tpasy Ha faHHuTe,
KOWTO Ca apxuBUpaH B Hes.




r) CodbTyepsbT Ha LI3 we
M3MBbIHSABA OCHOBHO
crnegHuTe OyHKUMK:

e yrnpasneHue u
6noknpoBku Ha
KOMaHAW KbM
BWCOKOBOMNTOBOTO
oBopyaBsaHe Tun Ha
sawurara;

e  CUrHanuaumpase u
apxvsupare Ha
CbCTOSHUETO Ha
BNCOKOBONTOBOTO
obopyneate;

®  n3MepBaHe Ha
aHanorosu
BENUYMHN OT
nusmepBsarenHmuTe
TpaHchopmaTopu
KbM CbOTBETHHUTE
npucbeauHeHus;

e  UM34MCNABAHE HA
aHarnorosu
BENNYNHNY,

e apxusupade,
obpaboTka n
BU3yanuaupaHe Ha
AaHHu oT
aBapuiHuTe
perucTparTopu;

e HacTpouka v
KOHUrypupaHe Ha
BCSKa 3alynTHa
PYHKUNS,

e HacTpowka n
KOHUrypmpaHe Ha
KOMYHUKaLWOHHNS
nHTEPDENC;

e CbXpaHsBaHe Ha
cLOUTUS 1
n3mMepeHu
aHanorosu
CTOWHOCTH!

e noagbpXaHe Ha
0a3a fgaHHu,
BBH3MOXHOCT 32
KOHUrypmpase u
3a notpebuTencko
aeduHnpaHe Ha
pasnNuyHu BUAOBE
Cnpasku;

e camoTecTsaHe ”
camoguarHocTuka
Ha L3;

e MOAenupaxe u

cuMynauus.




1.

MoHTax

a) L3 we ca nsrpageHu
KaTo cucTema 3a BrpaxjaHe
B 19” pamka Ha wKad 1 Wwe
npuTexasaT nbiHa
HE3aBUCUMOCT OT BbHLLHY
eneKTPOMarHUTHU BIUSHUS,

©) MNpu KOHKpETHa 3asiBKa
e & Bb3MOXEH CnesHust
MOHTaX:. NPeAeH MOHTaX
Tun Panel surface u 3aped
moHTax Tun Flush/Rack
Mounted.

B) Beuukn onepauun we ce
M3BBPLLUBAT OT Nu1LeBaTa
4yacT, KaTo HeMa aa e
Heobxoanm 4OCTbN
OTCTPaHMU.

12.

Mapkuposka

Mapkuposkata we Obae
HafexaHo u TpaitHo
HaHeceHa. TunweT,
HOMUWHANHWUTE SaHHK,
CepueH Homep, xapayepHa
1 codpTyepHa Bepcus Ha L3
e aAa 6baaT mapkupaHm B
ByKksBeHO-LndpoB BUA.
Bewnykn knemopeau, knemu,
nAarTky, CnoToBe 1 T.H. LWe
Ja 6baT SCHO MapkupaHu.
OBwnkHOBEHU
camo3sanensatiyy CTUkepu He
ca JornycTumMu.

13.

Onakoska

a) Mogxopsawa onakoska
npegnassatla ot
MEXaHW4HU NoBpean 1
aTMOCepHIN BIUSHNS NpK
TPaHCNOPT 1 CbXpaHeHue.

6) Bbpxy onakoskata Lie
MMa ETUKET, ChAbpXKaLy
cnefHara uHpopmaLus:

e HauMEHOBaHWEeTo
n/vnn noroTo Ha
NPOU3BOAUTENS;

e TWN Ha 3aluMTaTa;

e CepueH Homep;

e [faTaHa
Nnpon3BOACTBO,

e CTpaHa Ha
MPOV3BOACTBO;

s abltjo Temo;,@._
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- NnueHaunpaH
notpebuTtenckn codTyep, ¢
min 5 6e3nnaTtHY NUUeH3un)
n kaben 3a Bpb3Ka Ha
3awuTaTa CbC NPeHoCcUM
KOMMOTBP(UNN Spyro
TEXHUYECKO PELLEHUE),
KaKTo U gpyru akcecoapu B
/ 3aBUCKMOCT OT YKasaHusTa
ff Ha Npou3BOAMUTENS.

MNeKToBK
14. OkomnreKToBka

/. - Cnucek Ha agpecure,
cbrnacHo T1.6.5 ot Tabnuua
6

15 MNpoekTHa ekcnnoaTaunoHHa A4bNroTpanHoCT, rog. 20 roguHun

TexHuvyeckn OaHHW 32 NOCOYHA UUMPOBA 3aluTa 32 Bb3AYWHU K KaGenHu eNeKTponpoBoaHK
nuHuu Cp.H., 33 KouTOo Y4acTHUKBLT LOekrnapupa, 4ye NpeanoXxeHoTo OT Hero oGopynBaHe
OTroBapsA Ha NOCOYEHUTE MMHWUMANHW TeXHUYECKN U3UCKBAHUA HA Bb3noxwurerns, NocoueHu B
Tabnuuara no-mony:

1 [Bon4Hu n3xoan.

0T 24 00220V DC £20% 1

- HomuHanHo ab0THO HanpeXeHne Ha U3XOAHUTE KOHTaKTu
P P A 220 V AC % 20 %

HonycTum ToK npu oTBapsHe Ha koHTakTuTe npu L/IR<40ms (npu 220V

" |ac) 0.1A
- TpaeH gonycTum TOK Npes 3aTBopeH KoHTakT (npu 220V AC) 5A
- KpaTkoTpaeH fornycTum TOK npes 3aTBopeH koHTakT (npu 220V AC) 30A3za4ds
- bpoli nporpamupyemun nsxoan 7
2. AHanorosu BxofoBe:
2.1 | TokoBu BxoO0BE : -
- Bpoii TokoBu Bxogose — la, Ib, Ic, 3lo 4
- HomuHaneH Tok 5A

- TepMI/I‘-IHO npetoBapBaHe B TOKOBUTE BEPUTiAL -

- 4 In NOCTOSAHHO

e TpaliHo
i e 3a30s 30In

e 3als

/

AT

o Jiw} Y/ ’



- OuramunuHo npetoBapBane 3a % T 250 In
2.2 | HanpexeHoBu BXxopoBe ‘ / Sy -
: / |
- Bpoti HanpeseHosu Bxogose ~ Ua, Ub, Uc, 3Uo 4
- | Homunanho dasHo HanpexeHue 100/N3 V
- JonycTumo npogbKUTENHO NpeToBapsaHe 2 Un
- WamepBaHu 1 n3dncneHn BenuynHu: I/ /f -
I/
[/ /
- |-®asosn TokoBe 1 3lo Vl 4
7
- -ba3oBy HanpexeHns u Hanpexerue 3Uo 4
- -Nnxelidn HanpexeHns 3
- -AKTVBHa MOLLIHOCT 11 EHEepriisl ¢ nocoka Na
- -PeakTnBHa MOLLHOCT 1 eHeprig ¢ nocoka Oa
- -[TbNHa MOWHOCT 1 eHeprus Ha
- -Cos @ - kKanauuTyBeH, UHOYKTUBEH Oa
- -YecroTta Ha
lpewxa npu wusmepsaHe Ha edexkTuBHWTE CTOWHOCTM Ha | B 1
AvanasoHa o1 0.1-1.2 In B % OT usmepeHara CToiHoCT
Mpewka npu wsmepBaHe Ha edekTuBHUTE CTOWHOCTM Ha U B 1
avanasoHa ot 0.8-1.2 Un 8 % oOT nsmepeHara CToiHOCT
Mpewuka npu uauucneHue Ha P, Q, S B gnanasoHa 0.1-1 In n 0.8-1.2 1
Un B % OT n3amepeHara CTORHOCT
- peluka npu namepeaHe Ha eHeprus 1
3 [BonyHu BXooBE:
0724 00220V DC +£20% 1
- HomuvHanHo 3axpaHBallo HanpexeHue
220 VAC +20 %
- Bpoli nporpammnpyemmn BXxogose 12
4 DYHKUMOHATMHN U3UCKBAHUS:
TpudasHa makcnmanHoTokoBa 3awmTa (MT3) ¢ He3aBUCUMO OT TOKa fa
3aKbCHeHne
- Hanwnune Ha gBe cTbnana rno Tok 1 1o Bpeme Ja
Bbp3ogeiictene Ha 3awmtaTa C BK/IIOYEHO Bpeme Ha uudposus 35 ms
n3Xo4
- TpudasHa Tokosa 3awuTa (TO) C He3aBUCUMO OT TOKA 3aKbCHEHNE Ha

Hanuune Ha ABe CTbMana rno 70K 1 no speme

Y4

'!/ 7
/- /




BbpsogeiicTBue Ha sawuTata C BKITIOYEHO BpemMe Ha LudpoBust
U3xo[,

TokoBa 3emHa 3awuta (T33), ¢ He3aBUCMMO OT Toka 3abaBsiHe, 3a |/

HacTponku Ha LI3.

- vMpexa CpegHo  HanpexeHue,  3aseMeHa  npes  aKTuBHO [
CLNPOTUBNEHNE /

- Hanuuve Ha YyeTupy CTbrana no Tok 1 no BpemMe Oa
Bwp3ogelicTBrne Ha 3awutata C BKIOYEHO Bpeme Ha UndbpoBus 35 ms
u3xon

- Inrush doyHkUMsi MO BTOPU XapMoHUK 6riokuposka no I xapMOng Oa

4.1 |Hactpoiika Ha Bpemepenetata 3a MT3: -
0,125 In
- [vanasoH Ha HacTpoiika No TOK KbM CbOTBETHUTE CThNana
crbrka 0,01 unn «
[OvanasoH Ha HacTpofika Ha BpemepeneTara KbM CbOTBETHUTE 0,00+60,00 s
crenana cbe cTbrka 0,01
4. HacTtpoiika Ha BpemepeneTaTta 3a TO:
0,1+12,5 In
- [ranasoH Ha HacTpoiika No TOK KbM CbOTBETHUTE CTbNana
ctbnka 0,01 nnuy =
4.3 | Hactpoiika Ha BpemepeneTtara 3a T33; -
0,05+25In

- [lnanasoH Ha HacTpolika No TOK KbM CbOTBETHUTE CTbMana

ctbnka 0,01 nnu «
[nana3oH Ha HacTpoiika Ha BpemepeneTata KbM CbOTBETHUTE 0,00+60,00
crenana cbe crbnka 0,01
5 Tpudcasro AlNB Oa

- KpatHocT Ha AlNB 3

- MyckaHe Ha AlB - oT BbTpeliHa P3 unu OT HECHOTBETCTBUE [a
BrokupaHe Ha AT1B OT BbHLUHW KOHTaKTK U OT BbTPELUHN NOrnyeckn fa
npomeHnuen ( 3ageicTeane Ha TO) u gp.

Hanuwune Ha BrpageH 4acoBHWK (acTpoHoMuyHo Bpeme) /MIT [la
Yac:MUH:CEK:MUITNCEK N BB3MOXHOCT 3a CUHXPOHU3aLNS.
Bb3mMOXHOCT 3a peduHnpaHe Ha nosedye OT ealH  KOMMMeKT fa




