o BJC EN 62271-1:2008 KomyTaluuoRH| anapari 3a BUCOKO Hanpexenve. Yact 1: OBLM TexBuueck
W3HCKBAHWA

o BAC EN 62271-102:2007 KomyTauuorky anapary 3a BUCOKO HanpexeHue, Hact 102; PasepuniTeny
1 2a38MUTENHN PaseauHUTeny 3a ripoMennue Tok (IEC 62271-102:2001 + nonpaska 1, anpun 2002 +
rmonpaska 2, Mait:2003)

o+ BJC EN 82271-105;2003 ,KomyrauvioHHy anapari BUcoko Hanpexenve. Yact 106 KomyTalvoHHy
anapaTl 3a NPOMEHNMBO HanpexeHue KoMBUHupany ¢ npegnasuten (IEC 62271-105:2002)".

¢ BfC EN 62271-200:2006 ,KomyTalMOHHY anapath 3a BUCOKO Hanpexerwe, Hact 200:
MpOMEHNMEOTOKOBH KOMYTaLWOHHW anapaTyl B MeTanha ofiByBKa 3a 06BeHI Hanpexenun Hap 1kVu
no-sycokm, srkniounTento 52 kv (IEC 62271-200:2003)";

¢ BJIC IEC 60050 (441) ,MexayHapoeR enekTpoTeXHHUeckn peunuk Fnasa 449; KoMyTauvoHHK
anapary 3a pasnpesensHue, KOMyTaLMORHK anapary 3a ynpasneHue W cTonAemu Npeanas1Tent

M3ancKkaaHUA KM JOXYMEHTAUWATE ¥ W3NHUTBAHKATAS

Gurrapcky eank cornacto BAIC EN 62271-200 ¢ npunoxexy peaynrary.

Ne Mpunoxenne Ne
LDoKymeHT

no (w1 TexcT)

pen

1, | Touno oBosHadeHue Ha TUMOBBTe HA KOMNAKTHUTE KOMNNeKTHH Safe Plus/
KOMYTALIMOHHY YCTPOWCTEE, NPOU3BOAUTENSA, CTPaHa Ha NPOUaX0oA U SafeRing
nocneaHo W3AlaHKe Ha RaTanora Ha npovsBOAKTENA

(RMU), ABB
Cruen,
Hopserus/Karanor
2013 r.-
fipvnoxeHue
9141

2. | TexHuyecko onMcarye Ha KOMRAKTHWUTE KOMMASKTHA KOMyTaLVOHHWY (Tpnnoxerve
yorpoficTea, BRITIOYUTENHO aKcecoapn Y rapaHTUpaiy napameTpi, 9.1.1
APOCTPAHCTBERM HBPTEXKM, BINIOUKTENHO HePTeRY 38 MUHUMANHO
ACNYCTUMUTE BEPTHKANHN ¥t XOPU3OHTaNHK PA3cTORHUA CHOTBETHO A0
TaBaHa v A0 CTEHUTE Ha 3akpyuTara pasnpsaenuTenHa ypeuada,
rapaHTUpaiyu CUrypHOCTTa Ha palboTa Ha KOMNAKTHUTEe KOMINGKTHY
KOMYTaLMOKHMN YCTpaiicTsa U TAXHOTO oBcnyxeane, Opos 4 pasmepa Ha
BUHTOBETE 33 hMKCUpPate, paavepuTe Ha OTBOpUTE B NoAA U T.H.

3, EnHonuHeiisy cxemMu Ha FNasHuTe 1 3a3eMUTENHIWTS BEPUTH, BRI MpunoxeHue
KanauMTUBHWTE genuTeni Ha OTAenHUTe BYACRE KOMNAKTHA KOMNIEKTHY 9.1.2
KOMYTAUMOHHY YeTpoicTaa

4, | Nusaiin na TaGenkarta 3a 0DABBHUTE A2HHW Ha KOMMAKTHOTO KOMTAEKTHO Mpunoxenne
KOMYTALIYOHHO YCTPOUCTEO Ha Gbnrapcki e3uk 213

5, ExcnnoaratMorHa ARNroTpantocT, FoAWHY 30 roavsn

6. | Wkcrpykumy 3a oBcnyxaade v NOAABPKAHE Ha KOMNAKTHUTE KOMNNBKTHK Mpunoxenve
KOMYTALMOHHK YCTPORCTES 214

7. | Cnvcbk HA NPOBEAEHNTS TUIORY MINKTBAHKA Ha aHrNKKECKK UNK Ha Flpunoxenue




Ne

MpunoxeHus Ne

HoxyMenr

ho (wnn Texer)

pen

8. TTpOTOKONK OT THNOBY KATMTBANVA Ha AHTNMACKY MNK Ha Goarapcky eaux MNpunoxenue [V
98 YCTOMUMBOCT Ha BLTPeLHA enekTpyYecka Avraldaknac JAC - AB ¢
GeroHora obeunka,

8. fpenopsyaK TUn Ha yeTpoiicTeo aa yeaHaksaBaHe Ha ¢hasorva pen PCM-VPIS -
(cthasypaHe) Ha NpUcLEANHABaHUTE KaBenHy NYHWY 32 NPSANOXEHOTO Fpunoxenye
H3NBIHBHUE Ha cHcTeMaTa 3a NHANKaAUWA Ha HanpexeHue Ha 211
KOMITaKTHUTE KOMNIEKTHU KOMYTaUMOHHY YCTpolicTea, eaunkiHa LeHa,

KOATO Ha Ce BKN0YBa B UEHATA HA U3ABNMETO, U CPOK Ha A0CTasKa

10. | BhaMoxHocT 33 CHOPEKEBaHe Ha KOMNAKTHUTE KOMITReKTHY AA
KOMYTaUMOHHI YCTPOWCTBA C MOTOPHO 3aABIKBAHE, KaKNIOYBATENRN
GOBHHM ¥ MHAVKATOPY Ha KLOW 1 3EMHH CbeaAUHEHNA 1 ap. ﬂp"g:’*‘f”“e

11. | leknapauun 3a CbOTRETCTEYE Ha NpeanaraloTo uankNHeHus ¢ MpunoxeHue
U3MCKBAHWATA Ha CTAHAAPTHTe, NOCOMEHN No-rope B naparpac 9.1.9
«CBOTBETCTBUE HA NPEANOKEHOTO UINBAHEHKE Che
CTaHAAPTN3AUMOHHUTE AOKYMEHTY

12, | penop:xy 0T Npou3aBOAKTENs 33 NOCTUraHE Ha Heobxonumara Ceusmuiva

CeusMuyHa yoroiiunBooT,

YGTOMMMEOCT ~ 0.3
g

Wanckeanus aa ACNBIHATENHA HHC]JOPM&LI“H OT NPOH3BOAMUTENI

Ne TapanTipano
HaumeHnoBakue
no npeanoxenue
pen
1. {Kaveropus Ha HenpeKbLGHATOCT Ha paBota LSC2A-PM / LSC2A-P| Jal'y
2. .| BuTpeluHa enekTpuiecka Anra min 16 kKAMS 33 BCAYKA AOCTBMHY DA
(byHKUMOHENHY OTAAeneHus
3. | TosapoByu npextCBaqy U 3926MHTENHN pazeauHuTEnN — PaBoreH
CaMOCTORTENHUMHTET PUPAHY MEXaHUIbLM ¢
ABa OTRENHY
Bana aa
paseauHvTenaT
1 aa
3aseMuTensT
4. IMatepuan Ha KOHTaKTHaTa CHCTEMa Ha TOBAPOBUTE NPSKLCRAUY Mentu,
nocpebpeny
/7‘,;?—%;{;&:5}}}‘\
5. | Bpoit KOMyTaLWOHHM UMKNY B 33BHCUMOGT OT KOMYTUpaHNs TOK A#100Tipw YQ )




—

Ne

FapanTHpaHo
HauwmeHoBaHKe
o npeanoxeHues
pea
6. |OfapeHa MaAKCHMalHa cHa, KoATo @ HeaDxeauMo Aa ce npusiomy oT KaGeneH
onepatopa bupXy NocTainocToReTs Ha PrYHOTO 3aasipkeare [N] ~ BXop/OxpaHa
Tpado - 70
[Nm),
Monyn
npexseBay - 90
[Nm
7. 10OB6saBeH0 CLNPOTUBMNEHNE HA FNEBHATA BBPWES HA TOBApOBUTE NPeKLCBaYN B 100[p€]] .
KOMNIIEXTHWUTE KOMYTALMOHHY YCTROHCTRA 3a kaGenHy npucreauHenya u
HONYCTVM TONAPEKS B eKCNAOATALKOHHN yenosya (0]
8, | O6saBeHO CLNAPOTHBNBHKE Ha rNaBHATA BEPWIa Ha TOBapOBNTE NPeKLCeavl B 100 [l
KOMIHIEKTHUTE KOMYTALOHHY YCTPOACTBEA 3a TparcthopmaTopHmt
NPUCHEAVHEHKA W LONYCTUM TOMSPAKC B SKCMHTOATALMOHHY Yenosws [0}
9. [ OyHRUMOHANHAE eaAMHULE — TpaHcdopMaTOpHO NpUcLeAKHBHMEe — TOBapoB Oa,
npexseeay, KoMGUHUpaH ¢ npeanasuteny (cernacko BAC EN 62271-105)
cwrnacHo BAC
EN 62271-106
10. | OBsageH KpaTKOTPaeH K3AbPXEH TOK (c npeanasuteny), Ik 16K%A
11. | OBapeH TOX Ha SKMIOYBAHE NPY KbCo cheauienys (¢ npeanasuTeni} | Ima 40 kA
12. 10GaBeH ToK cbfn. IEC 420 (peanHa cTOlHOCT Ha TOKa orpaknyeHa ot 16xA
npeanasnTen)
13. |3asemsBade Ha npeanasuTeNwuTe — 8AHOCTPaHHO! ABYCTPAKKO Ha, apycTpaitHo
14, |VisBewuane Ha NpeanasUTeNnKTe — XOpU3OHTanHo/BEPTUKANHO Oa,
KOPUBOHTAAHO
16. | Bpoit roguHy 6e3 noAALPKEHS Ha XOMIEKTHUTE KOMYTAUMOHHU YCTPORCTRA 30 ropuHy
[PY HOPMaRHK eKCHMoaTALUKOHHN YCNOoBUA
16. | HaunH Ha XxepmeTuaupaHe B MRCTOTO 3a NOCTaBAHE HA NocTa 3a ynpasnesne Rasepha
3aBApKa
17. {HeoBxonvMo cBoBo4HO NPOCTPAKCTEO 3a MaHuNynupaKe ¢ nocra/nocTosere 800 {mm]
3a ynpasniehye, KBMePEHO OT YenHUst NaHen Ha KOMNNeKTHYTE KOMyTaUUoHHY
yerpoficrea [mm]
18. | Bb3MOKHOCT 3a BU3YaneH KOHTPO Ha MOOXeHUeTO Ha KOHTaKTUTE Ha He,MexaHWuHa
sasemMuTentua paseavnuten, daHe HHAMKaLWA
323eMEHO 1
K3KNHOMEHO
19. | Bpol Ha nocropeTe 3a ynpasnexve 1
20. | OBaBeHn Hanarade Ha cepHus Xekcadnyopus - SFe B excnaoaTalunoHHU 1.4b;; %Qh 5
ycroeus [bar] V24!
21. | OBnBeHO cBPLXHaNArae Ha rasa B XepMETUIUPEHNTE CEKLUM Hiﬁ gﬁ@ i
\ S
22, | XapakTepucTHKI HE XEPMETHUHOCT Ha SanbNHERUTES G ras CeKU1n '7\ B A 4

.F At Wy

=
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Ne Tapantupatio
: HanmeHoBaHne
no npeanoxeHie
pen
23. | Mrpukatop 3a HansraHeTo Ka SFsfasa B XepMeTHIHATA ODBNBKA G ManomeTep(ana
npsaKo/Henpsako usmMepsane norosfungpos)
24.  |Hanuuve Ha MHAWKATOP Ha KOHTPONHYA naHen 3a CLCTOAHWETO Ha Ha
npspnaswrenute ~da/He
25, (TecTBaHe Ha W30NALMATA Ha Kabeny Ges pasesuHsBate Ha kabenuvre Ba
ujencenHy rnasu - RalHe
26 | MakcuMariHa CTOMHOCT Ha TeCTBaWOoTo HanpexeHue 0e3 paseavHIBaHe Ha Aa
kaGenHuTe Fnaey - KV(DC) / kV 0,1 Hz
TeXHHYBCKN RaHHK
1. Xapakrepucriku Ha paBoTHaTa cpesa
Ne
no | - Xapakrepucruka CrodiHocT
peR
1.1 | Makcumanna oxonHa Temneparypa +45°C
1.2 | MuHumanua okonHa Temneparypa Munyc 5°C
1.3 | Makcumanua cpegHa okonha Temneparypa 3a nepvoa ot +35°C
24y, .
1.4 | OTHocuTenHa enaskyocr ~ H0o 85 % (2,2 kPa)
1.6 {Hapmopcka RucounHa Ho 1000 m
1.6 |3emeTpbeHa yeToliuupocr 03g
2, [TapaMeTpy Ha eNeKTPOPAINPEENUTENHATA MPeXa
Ne
mo | Mapamersp ~ CroitHoct
pen
2.1 | HoMuHanHo Hanpexenus 3~10 000 V 3~20000V
2,2 }Haii-sucoko Hanps¥eHne Ha Mpexara 12000V 24000V
2.3 | Obnsena uecrota 60 Hz
2.4 {Bpoii na asute 3
2.6 |3asemnBalie Ha 3Be3/HUA LBHTLD * NPe3 akTMBHO CLAPOTUBNEHYE,
* npe3 AxroracurenHa Gobuna; .
* U3ONUPaH 3BE3AEH LUSHTHP AT
T 8]

3. O6uwm TexHUYECKs hapameTpy




lapaHTHpaHo
fo NapameTsp Wauckease (IPeARONEHMe
pea
3.1 | CreneH Ha 3anTa Ha XepMeTUIHaTa IP 6X IP 67
oBByBKa
3.2 | CreneH Ha 3awuTa Ha OTAeneHuAaTa 32 min IP 2X 1P 3X
kabenurte CpH 4 3a npepnasurenyre BH
3.3 |CrTencH Ha 3akyura Ha OTHENEHUATA 38 min [P 2X [P 2XC
A3IBUHBALLUTE MEXaHUIMK
3.4 | Maxkcumanso ustwyare (saryba) Ha ceped max 1% / rog, 0.1%
xekcathnyopug - SFe 0T XepMeTHyHaTa
obsuaKa
3.5 |Marepuan xa xepMeTHiHaTa 00BUBKA PM/PI Hepvigaema
CTOMaHa
3.6 | BuaMONMHOCT 33 AONBNHWTENHO MOHTUDAHS Ha [a, 24V DC
Ha MOTOPHO 3aABKYBAHE ¥ OKOMITEKTOBaHE
¢ uaknovearenHa BobBuHa npu sanBKa
3.7 |EkcnnoaraunoHHa guhirorpaiiioct min 30 roanHK 30 roavinv
3.8 | BuaMoXHOST 32 AONBIHWTENHO MOHTUPAHS Oa Ja
Ha YeNHUA naHen Ha WHAKKATOPH Ha KbCH ¥
38MHU CLefUHEeHUA o KabenHuTe nUHUK
3.9 |Oraenennnata Ha kaGenHuTe U3BOAU Y Oa Aa
SBLMTHITE Kanauu/LWToBRe No3BoNABaT
AONBAHKTENHO MOHTHpaHE B
eKCRNOaTaLKORHI YCTIOBKA Ha METanooKUCHY
BEHTUMHKU OTBOAY ¢ obAReH paspsifiaH ToK =
10 kA ‘
3.10 |ManbnHeHKe 3a MoHTHpaHe Ha Aa
3BKPUTC
3.11 | Bpoit Ha nontocute (hasurte) 3 3
3.12 |vnHa cuctema Eavnndsa EpninyHa
3.3 OBsBeHo Hanpexenve, Ur 24125 kV 24125 KV
3.14 | OGssena vyecToTa, fr 50 Hz 50 Hz
3.15 | OBaseH kpaTKoTpaesH U3ABLPXaH ToK (1 8) 16 kA 16KA
3.16 | ObapeH BLPXOB MIALPHKEH TOK 40 kA 40 kA
3.17 |Knac Ha yoTo#uMBOCT Ha BLTREIUHA 16 kA {1 8) 16 kA {18)
enekTpudecka avra (IAC) AFL
3.18 | OBapeHo kpaTkoTpaiino (1 min) usgwpxado 50 kv 50 kv
Hanpexerne ¢ npomuLLneHa yecrora (50
Hz), Us (aheKTHBHS CTOMHOCT): CrpAMO 3eM,
MEXAY NOMIOCU U MEXAY OTBOPEHU KOHTaKTY
3,19 | OBneeHo kpaTrOTpaiHo (1 Min} sABPKAHO 60 kv

HanpexeHne ¢ npoMuILneHa vectora (50 Hz)
Uq (echeKTUEHE CTORHOCT). BLPXY pasgensilo
pascToaHYe




FapaHTHpaHo
no ﬂapaMEpr M3HCKBaHe npeanoXeHns
pen
3.20 | OBrBENHO HINBPKAHO MBIHHEBO UMNYHCHO 125 kv 125 kV
HanpexeHue Up (Bupxopa cToiiHOCT): cripsmo
36MA, MeXY NONIOCH ¥ MEXAY CTBOPEHN
KCHTaKTH
3.21 | OBsBeHO U3ALPRAKO MbAHHEBO NMNYIICHO 145 kV 145 kv
HanpexeHie Up (BbpxoBa CTOMHOCT): BBLPXY
paspensiyo pascTosHue
3,22 | O6nReH TOK Ha ILIWHHAaTa cUCTeMa min 630 A G630A
3.23 | OGsBeH ToK |r Ha KaBenHuTe NPUCHBHUHEHHA min 630 A B30A
3.24 | OBnseH ToK Ir Ha TparchopMaTopHiTe min 200 A 200A
TpHCbeaUHEHNA
3.25 | ERHORONIOCHE CXema Ha YenHun naxen, Oa Oa

1306pasnBalla rnaBhyTe ¥ 3a3eMUTENHUTE
BOPUIH, B KOATO €& MHTErpUpaHi
ycrpolicTaara 3a MHAULMpPaHE Ha
HOMNOMEHUETO HA KOHTAKTHWTE GUCTEMU

$yHKUMOHaNHa eAMRUYa - TOBAPOB NpeKLCRaY 3a

xabenna nuiua (cbrracHo

B/IC EN 60265-1)

3,26 | OGsineH KpaTKOTPaeH UaRBPKAH TOK, Ik (1 5) 16 kA 16KA
3.27 | OBnpeH TOK Ha BKIIOUBAHE DK KbCO 40 kKA 40 kA
CheiMHeHNe, Ina
3.28 |OBnBeH TOK HA W3KNIOYBAHS Ha min 630 A 630A
npectnagasaly akTused Tosap, I
3.29 |OBnaseH TOK Ha K3KNIOYBAHE Ha 3aTBOpEHA min 630 A 630A
BEPHra, Iz
3.30 | OBspeH TOX Ha UakNYBaHe Ha paboTeuy Ha min 16 A 20A
npaseH xop TpaHehopmarop, s
3.31 [ O6aseH ToK Ha MakoyBaHe Ha paboTella min25A 50A/24kV,
Gea Topap kaGanHa enexTponposoata
" {THRuA, la - B3A/12KV
3,32 [OBsBEH TOK HA W3KNIOYBAHS Ha 3EMHO min 16 A 150A
cheguHenme, lsa
3.33 | Bpoii Ha KOMYTaLMOHHUTE LIMKNK NpH min 100 100
HakniousaHe Ha npeobnaaaBaly aKrueeH
ToBap |y
3.34 | Bpoit Ha KOMYTALMOKHWTE LIMKNW NPY min 5 5
BHAKYRaHRe Ha 06nRBeHWA TOK Ha Kbeo
CbOAVHEHNE Ina 7
3.35 | Bpoii Ha CO KOMYTALIMOHKHN LMKIAK — M1 (min 1000) 1000
MeXaHHuYHa W3HocoyCTOHUMBOCT ﬂ/{/\:’m{;}\
3.36 | Bua Ha agnewxeaHeTo PuHo, ¢ MUrHOBEHO (’ q ‘;’m i
‘ Aelicrare ( }
3.37 | Avroracaiya kamepa SFs \




Ne

FapanTupato
Mapamets
o p p MsucksaHe npesnoXeHue

preA

GdyRkUMOHANHA eavEuLa - ToBapoB npexbeaay, KOMOHHKPaH ¢ npeanasuTesny, aa TpaHchOpMaTopHK
npucteauHeHus {cernacHo BAC EN 62271-105)

3,38 | OBasen kpaTkoTpaeH MagbpxaH Tok, Ik (G 16 kA 16 kA
ApeAnasuTeny)

3.39 | OGAReH TOK Ha BRIOYBAHE NP KbGO 40 KA 40 KA
cheiMHenRue, Ima (C npegrasurenn)

3.40 | Bpoii Ha KOMYTRUMOHHNTE LIUKIWM NpH min 5 5

pKrilouBaHe Ha oBsBeHWA TOK Ha KbCo
choearHeBve lna

341 [3asemsBane Ha KOHTAKTHWTE YacTy Ha Oa Ja
npepnasuTeniTe
3.42 {Bpoit Ha CO KOMYTALMOHHU UMKNW — M1 (min 1000) 1000
MEeXaHWYHa U3HOCOYCTORYMBOCT
3.43 | 3apeveane PwyH0, ¢ MATHOBEHD na
Aeitctene ¢
akyMynupaHa eHepris
SBTOMATHYHO
UaKkoYBaHe npy
Hankuue Ha
waknicuraTenta GobuHa
3.44 | Quroracailia Kavepa SFe SFs

®yHKUMOHaNHa equHKLIA - 3a38MUTENEH paseuHNTen (3a3eMuTeN) Ha TOBAPOBKTE NpekuCEadY 3a
kaBenHu ¥ TPaHCHOPMATOPHY NpUCbEANHEHA (curnacto BAC EN 62271-102)

3.45 | OBnseH KpaTkoTpaeH UafbPKaH TOK, Ik 16 KA 16 KA 3a saaemuTenn
Ha KaBenoTo
CheAuHenue, Y
3H3BMUTENNTE Ha
TpaHcthopMatopHoTO
npucbeguHene. 16kA
38 FOPHWAT
sasemuran, u 12,5kA
33 A0NEH 3a3eMuTes
CLrAACHS GhrAacHo
BIC EN 62271102
3.46 | OBsBeH TOK HA BRIIOYBEHE NPY KbCO 40 kA 40KkA
CheflUHenne
3.48 | Bpoit Ha KOMYTALUOHHUTS LIMKNY NpY min 5 5
prNoUsaHe Ha cBRBeHuA TOK Ha KhCo
chefitHerve
3.47 | Bpoii Ha CO KOMYTaLNOHHW LMKNW — min 1000
MeXaHUYHa uaHocoycToiuuBacT
348 |3anewxeaHe P1UHO, ¢ MUTHOBEHO
npeficreve
3.49 |ZAvroracailia kKamepa SF6




4. TexHU4eCKA napaMetpy 1 AP. RaHHY Ha komnakTay KPY 24125 kv

4.1 Komnaxtno KPY B Mevanen wiath 24/25 KV, 630 A, 16 kA ¢ SFs, ¢ ToBaposy npekscBaum 3a Fi(:1:)
KaGenHu npucheguHeHUs 1 efHD TpaHeopMaTopHO npuckeauHeHne - KKT

T
Homep Ha cTangapra Hn/pedropeHTer HOMep CLENACHD
Karamora Ha npoMIsoQuTens
20 24 2202 CCF
HauMeHOBaHKe Ha MaTepHana KomnakrHo KPY B MeTaneH wkad 24/26 KV,630 A, 18
KA ¢ SFe, ¢ ToBapORM HpekbeBayK ~ KKT

c-praTeHo HavMeHOBaHHe Ha Mavrepuana KOM“. KPY 24(25)]630/16, SFS, TOB. npexKsLes. - KKT

Ne

TeXHU4eCKH NapaMeThp Wanckeasne FapanTupao

Ao npennoxeHne
peng
4.1.1 [Mopyn 2xK (kaben} + 1XT (rpacpo) CCF
4.1.2 | OBneeHo HanpexeHus, Ur 24125 kv 24 kv
4,1.3 | O6ABEH TOK, | min 630 A 630A
4.1.4 |BucounHa max 1500 mm 1336mm
4.1.5 |dvnBounna max 780 mm 785mm
4.1.6 {Wupounna max 1200 mm 1021mm
4.1.7 {llocr/kemnnexT nocrose 3a 1 6p. na

ynpasnexye

4.1.8 | O6uwo Terno, kg : Ha ce nocoyn Max 450kg

®ur. 1 — Komnaxrio KPY ¢ SFg, ¢ TOB2POBY NpeKLGBaYy 3a ABe KaGennu NPHCREAHHEHVSA B 84HO -
TpaHCthopMATOPHC RPUGbeMHEHe — KKT




At

e




4.2 Komnaxtso KPY B metaneH wiad 24/25 kV, 630 A, 16 kA ¢ SFe, ¢ ToBapoBH npekbeBayy 3a hit

KaBenHH NPUCHLEAUHEHUA M eOHO TPAHCHOPMATOPHO NPHEbOAMHEHNS - KKKT

Tun/pedepeHTen HOMep chIacko
HoMep Ha cTavpapra petbep P
KaTanora Ha RPOWIBOANTONA
2024 2203 CCCF ]
Komnaxrho KPY B MeTaneH lWikad 24/25 kV, 630 A, 16
Hanmenosanme Ha matepyara KA ¢ SFs, ¢ ToBaposy npeksceavumn - KKKT
Ne
FapanTpaHo
o TexHuuecku napameTsp Wanckeans npeAnOkaHHe
pon
4.21 {Moayn 3xK (kaGen) + 1XT (Tpado) CCCF
4.2.2 | ObnveHo Hanpexenve, Ur 24/25 kV 24kV
4.2.3 106sBeH TOK, If min 630 A 630A
4.2.4 | Bucouwna max 1500 mm 1336mm
4.2.5 |AbnGounna max 780 mm 765mm
4.2.6 | lvpounna max 1620 mm 1346mm
4.2.7 |NoctikomnnexT nogrors aa 1 6p. Aa
ynpaeneHue
4.2.8 | O0wo Terno, kg Ja ce nocoun Max 800 kg

®ur. 2 - Komnakrio KPY ¢ SFs, ¢ ronaposy npekbeeaym 3a TPY KAGENTHY HPUCHLOAHHEHUS H BAHO
TRAHCHOPMATOPHO NpHeheanHeHHe — KKKT




4.3 KomnaktHo KPY B MeraneH wkad 24/26 kV, 630 A, 16 kA ¢ SFg, c TOBApOBHM NPeKbCBaliH 33 ABe
KaGenHu NPUCHEARHEHNR ¥ ABe TPAHCHOPMATOPHN NPUCHEARKEHNUA - KKTT

Tun/pethopenTad HOMepP CLIRACHO
Homep Ha cTaHZapTa pethop PGBl
KaTanora Ha NPpousBoAuTend
20242204 Na ce nocoun
Komnakrno KPY B metaneH wkad 24/26 kV, 630 A, 16
HaumenoBakue Ha MaTepuana KA ¢ SFs, cTOBApOBY NpeKsceayi - KKTT
CLKPATEHO HaNMEHOBaHNE HA MaTapuana Komn. KPY 24(26)/630/18, SFe, ToB. npekkea. - KKTT
Neo
FapaHTApaHo
fo TexHUUYSCKH NapaMeTbp ManckBaHe TPBASIOKEHME
peq
4.3.1 |Mopyn 2xK (kaben) + 2XT (rpago)
(’ - 4.3.2 | O6sseno HanpexeHue, Ur 24 kV
{ 4.3.3 | OBsiBeH ToK, Ir min 630 A
4,34 | BucousHa max 1500 mm
43,5 | AunbovyrHa max 780 mm
4.3.6 |llvpounra max 1850 mm
4.3.7 | MocrikomMnnexT NocToBe 32 1 6p,
ynpasnexue
4.3.8 | Ofio Terno, kg Ia c& nocoun

®ur. 3 ~ Komnakrio KPY ¢ SFg, ¢ TOBApOBY nperbCBayn 3a Ane KaboNKY NPUCHLEAUHeHKA ¥ ABD
TpaHchopMaToOpPHH NPHCHEAVHENWH ~ KKTT

Ll
—




-

4.4 KomnakrHo KPY B moTaneH iwkath 24/26 kV, 630 A, 16 kA ¢ SFg, ¢ TORapPOBM npeKhcaauy 3a Tpu
kabonHN NnpUCLEAUHEHKA U ABE TPAHCHOPMATOPHH NPUCHEeANHeHUA = KKKTT

Homep na cTaHpapTa

Tun/pethepented HOMepP CbTNACHD

Kayarnora Ha npou3BoguTens

20 24 2205

Ha ce nocouu

HaumeHoBande Ha maTepuana

Komnakrho KPY B MaTaneH Wkad 24/25 kV, 630 A, 16
A G SFs, CTOBAPOBK nperbeeain - KKKTT

C‘praTeHO HanMeHOBaHWe Ha MaTepdana

Koma. KPY 24(25)/630/16, SFs, ToB. npekbes. - KKKTT

Ne
no TexHUYaCKH napaMeTbp Wanckeaue F'apaiTupano
npeanoXene
pen
4.4.1 | Moayn 3xK (kaben) + 2XT (rpaho)
4,42 1 OGapeHo Hanpexenne, U, 24126 kv
4.4,3 [ OBaABeH TOK, It min 630 A
4.4.4 | BhoouMHa max 1500 mm
4.4.5 | IenBourHa max 780 mm
4.46 |vpourna max 2200 mm
4.4.7 | floct/xoMnnexT nocrose 3a 16p.
ynpaenexve

4.4.8 | Odwo Terno, kg Ha ce nocoun

dur. 4 - Komnakrio KPY ¢ SFg, ¢ TOBapoOBM nperbeeaqy 3a Tpu KabenRy npucLeauHeHKA 1 fBe
TpancopMaropHy npucwesuHenns — KKKTT




HanmeHoRaHKe HA MaTepuana; TOKOBM M3MepBaTenHu TpaHchopMaropy HH X/5 A, npoxopeH Tvn

ChKpaTelo HauMeHOBaHUe Ha MaTepHana: TWT HH X/6 A, npoxonhn

Oénacr: H - TpaHchopmMaTopHit NOCTORE Kateropusa: 27 — NamepeaTeniy
J - Ypenbu 3a THProBCKO kaMepaalo TPaHCHOpMaTOPH
MepHa epuunua: bpois Apapuiinu 3anacu: Ha

XapakrepMcTHKa Ha MaTrepHana;

Cyxv Hepa3srnobsemMu TOKOBY NaMepBaTeniy Tpatcgopmaropy HH ot npoxofieH Thn, B NnacrMacos

KOPTYC, 33 MOHTHPAHE Ha 3aKPUTO, G KNAG Ha TOUROCT 0,5 n oBsaBeH BTOpKYeH TOK k= 6 A, ToxouTe
TpaHcopMAaTOPY Ca NPEMUHAIH NPe3 NbPBOHaHaNHA METPONorkina Nposepkd i Ca MapKMpany cue
CLOTRETHHMA 3HAaK, NIO PeAa M Npy yoroBuaTa Ha 3akoHa 3a USMepBaHUATA.

WanonapaHe:

CyxuTe TOKOBY U3MepRaTeniy Tpancthopmaropy HH oT npoxofeH TUn ca npeAHasHaleny sa
TpaHcdopMUpaRe Ha TOKA B MbPBLYHUTE BB BLB BTOPUYEH TOK 38 3axpaHBaHe Ha TOKOBUTE BEPUTHA
Ha ENEKTPOMEPUTE 33 TLPFOBCKO USMEPBAHE Ha HANON3BaH!Te OT norpeGuTenure KonuyecTea
ENEKTPWIECKA SHEPTHA U Ha KOHTPONHO-U3MeppaTenHuTe anaparu.

CHLOTRETCTEBHO HA NPRANOKEHOTO UINBNHEHNG G¢hC CTAHAAPTHIAHNOHHNTE AOKYMERTH:

TokoBuTe M3MepBarenHy Tpakcopmaropy Tpatea ia OTTOBAPAT Ha GC EN 60044-1:2001
Msmepsatenty Tpakcchopmaropy. Hacr 1: Toxosu Tpancdopmaropy (IEC 60044-1:1996, ¢ npoMexun)” u
Ha HErOBKTE BANU/HY HSMBHEHUA N AONBIHBHKS UNK OHBUBANSHTH.

aycKBAHMA KbM JOKYMEHTALUATA W N3NUTBAHMATA:

- Ne . . . . . _ . 1 Npunosenne Ne
no Hoxymenr
pea (unu TeKCT)
1. | TouHo oBO3HaYeHKE Ha TUNa Ha TOKOBUTS U3MepRaTenty CT-4 Watna,
TpaHchopmatopu (THT), npoussoauTens U GTpaHa Ha Npousxo[ ¥ Bbhraps,

NOCABAHO WATAHUE Ha KaTanora Ha NPOV3BOANTENA
Mpunoxenvie 9.8.1

2. | Yaoctoepexue aa opobpssane Ha TUna Ha TWUT, uanageto 110 pepa # Mpunosenve 9.8.2
npy YCNoBUATA Ha 3aKoHa 32 YaMBPBAHNATA
3. | Texnvuacko onucatke Ha TUT, rapaiTvpati napameTpy 4 Mpnnoxenue 9.8.1

XapakropuUCTHki, BRMTIOYATENIHO KNAC HA W30oNaUMATa, Terdo ¥ 5p.

4. | Fipotokonu o TANOBY usnvTeauus ka TUT Ha aHrnuiicky unv SLnrapekv
@3%k, NPOBEAEHM OT HEedaBlCcUMa YanKHTBaTeNHA naGopartopua ¢
NPUITOMEHY PE3YNTATH OT HINUTBAHWATA




No Mpunoxenne Ne
no HokymeHnr

pen (vnu vexer)
5. | Ceprudwkar/akpenTaLus Ha HosaBronMaTa HanuTe&aTENHa Tunoeute
nabopaTtopus, Nposena THROBKTE USNKTRAHMUA Mo T. 4. uINKUTaHus Ha TT
C&8 HanpaeeHu B
Bunirapeoku
Wneruwryr no
MeTponorun
6. | Undopmauun sa nposexnanite or NPONU3BOANTENA KOHTPOIHK (PYTURHK) | TTpunoxeHke 9.8.5
WINUTBaHNA
Mpynoxenve 9.8.3
7. | Yeprexn ¢ pasmepy Ipunoskenue 9.8.1
ToXHUYeCKH naHHYU

1. llapameTpu Ha enexTpuveckara pasnpsaenuTeNia Mpaxa

No
To Napamersp Crofivocr
pes
1.1 | O6aBeHo Hanpexenyue 4007230 V
1.2 | Makcumanto paSoTHo Hanpexenue A40/263 V
1.3 | OBsiBena yecroTa 60 Hz
1.4 | Enextpopasnpepenurenta mpexa 4 - nposogHukosa (L1, L2, L3, PEN)
1.6 [Cxema Ha pasnpegenutennara MpeXa TN-C
1.6 |Tox Ha Kbco chearHeHue 16 kA

2. XapakTepucTHKX Ha paBOTHATA CPBJA M MACTO HA MOHTHPaHe

Ne
no XapakrepucTuka /MACTO Ha MOHTHPaNe CrofiHocT/onucanne
pen
2.1 |Makcumanta okonHa TeMneparypa +40°C
2.2 | MyHUManHa OKosIHa Temneparypa Muhye 6°C
2.2 | OTHocHTenHa BRasKHOCT Bo 95 %
24 | BamupesinaHe G NPax, NYIIeK, arpecuBHA rasoee 1 YMmepeHo
napu
2,5 |HapnmMopcka BucouuHa Ho 1000 m
2,6 |Mscto Ha MoHTUpaHe B KOMAMNEKTHY KOMYTaLIMOHHK yoTpoiicTsa

3. KOHGTPYKTHUBHY XapaKrepueTiKi 1 4P, HasHM.




T'apaATUpaHo
Ho XapaKrepucTaka Wancksane P P
npegnoxekme
pel
3.1 | KoHcTpyxuust OA, TUT e oT
NPOXOARH TAN ©
a) TUT Tpabea Aa Gbae oT npoxoaeH P 0750 ea
TN C OTEOP 3a npeMuHasaHe Ha P
npemMvHasaHie Ha
TOKOBOAEILATA YacT Ha TbPEUYHATS
TOKOBOAGLLATA YacT
BEpUra - NPABOLILITHY LKHK WY
Ha NbpBUYHATA
U30ONNpPaHu NPOBoARULIY
Bepyra -
MPaBOLIbAHY tWHUHW
6) KopnycrT Ha TUT Tpabea aa Gnae: pasrnobnem,
+ HepasrnobaeM, WarpaaeH oT Ha\BHRHO
CUHTETHYHE TRBPAA U30NALNA; UK ocuryper npoTus
» pasrnobsien, HAAEWAHO OCHTYPEeH pasrnobasate B
npoTMB pasrnobRsae B npoueca Ha fnpoueca ha
gHKCNAoaTAUMA ¥ 3alUTeR ¢ Aea eKCnAoaTaLKA ¥
NPOTHBONONOKHEO PasionoKeH! aalmTeH ¢ A8
XOMNorpamMHu, camopaspyLiasalily ce NPOTHBONONOKKO
[ipy pasnensaHe CTUKepH, Chabpiawu
a3AoNOHEHN
thabpuiHKA HoMEp Ha pash "
TpaHchopMaropa. Xonorpamhv,
apyl
{Na ce nocouu) camopaspyliasatin
ce npy pasnensate
CTHKADY,
ChbpHalLi1
chabpuvHnA Homep
Ha TT 1 UMeTO Ha
dupmara
NpOK3BOAUTER
3.2 | BTOPUUHK HBMOTKY ~ EnHa BTOpHYHA HAMOTKaS 3& LUenuTe Ha
) WamepBaHeTo oA
6poii 1 npeaHasHaveRvie
3.3 | MoltnpaHe a) TUT 1psibsa aa noasonsear OA
MOHTHpaHe B NPOW3BOIHO NONOKEHU®.
6) TUT Tpabea pa OBbpar cHabaeH ¢ OA
npucnocoBieHue 3a MexaHuiHo
------ aakpenpaHe KbM TOKOBOAELIATA YacT
Ha NbpBUNHaTa BEpUra,
8) TUT Tpabea Aa Guaar cHabpeln ¢ AA
fipucnocoBnerus 3a sakpernsate KbM
MOHTaXHA MIoMa NOCPeacTBoM
BUHTOBM GLEeMHEHNA.
r) MpucnocoGnenwsTa 8a Iakpensate OA
TpaBBa Aa OpiaT YCTORUMBY Ha
KOPO3UA.
34 | Knemen Onok sa cebpaeate Ha | a) Knemuuat 6nox tpadea aa 6bae ot OA

BTOPWYHUTE BEPUTH

BAHTOB THN C BL3MONHOCT 38
GBBHIRAHE HA MHOTOWUUHN
NPOBOAHMLM Ha BTOPUUHUTE BEPUTY
CBC CaYeHHe A0 4 MmZ,




Ne

no XapaxkrepueTaka Wsnckeane FapanTupato
P8ANCKeHUe
pen
6) Beekv uaBof Ha KEeMHUR BroK DA
TprbBa ga GLAe ¢ min aa BHHTA,
rapalTHRaLM HUCKM CTOHHOCTYU Ha
KOHTAKTHOTO CHNPOTHBAEHNS.
B) KnemHuaT 61tk Tpsibea aa 6uae AA
38lUMTEH C Kanak ¢ BbaMOXHOCT 3a
nnombupate.
r) KneMHusiT 6nox u peaGosuTe JA
ChefHeHWA Tpataa na 6naar
napaboren oT nogxonstw
HeKopoaupaLls MeTanM unmu MeTaniy
crnagy,
3.6 { Mapkupane Ha obnaeetnTe a) ToKkoBUTE U3MEPBATENHN DA undhopmatuara
CTORHOCTY TpaHchopmaropy Tpatea fa 6ugar € /1a3apHo
MapKupany ¢ undopmauwma sa rpasupaHa Bhpxy
oBsireRUTe CTONNOCTY, HaHeceHa Kopnyca
BLRXy Kopnyca wnK tabenka ot
YOTOHUMB Ha KOpo3us MaTtepuan wnm
camo3anenBalio ¢e bonuo, chInacHo
H3ucKkBanuATa Ha 1. 11.7 or BAIC EN
60044-1 iy exeyBanenr, ‘
G) Mapkuposkara Tps6ea za Guae BA, mapkuposkaTta
HaHeceHa TpalHo u YETAUBO N0 HaumH, € hasapHo
1o KoiTo Aa He MOXe ja Guae rpaBupana Bbpxy
3anyMeHa AW NPOMEReHa, KyTHitkarTa
B) TaBenkara Tpa6ea Aa Gbge A, nasapHo
thrtkeupaHa 3ApaBo kLM Kopnyca Ha rparvpaHa
TOKOBUT® M3MEPBATANHN
TpaHchopmartopy, 6e3 BLIMOKHOCT 33
roAMAHA UNY 3anassaHte Ha YenocrTa
¥ NPY AEMOHTHRANKE,
r) TaBenkara oT camosaneneallo ce JA
tponuo Tpsnbea ga 6uae: Camopaspyluasatua
* camopaspyliasalla ce rnpu Ce npY pasneneaHe
pasnensaHe; unu
* 33l4KTeHa G NPO3PEYHA Kanavka ¢
BL3IMOXHOCT 3a nnoMBupans.
{(Ba ce nocouu)
A1) [penopbyutento e Bbpxy JA, koeduumenTa e
M30NaLUaTa Ha ToXoBUTe Nia3apHo rpasvpaH
- HIMepsaTentu TparcgopMaTopu BBPXY
AONBNHATENHO fa Bbhe MapKUpaH ¢ fnacTmacesara
BAn®LOHaT unK penedyex neyar KyThitka
oBAReH!s KoBUUNEHT Ha
, Tpascapmanus.
3.6 | MapuvpaHe Ha nasoguTe WssoauTe Ha TUT Tpabsa aa Bwaar

Mapkupanty TpakHo U YeTnuao
CBLFNACHO HaUCKsaHuATa Ha T. 10.1 ot
BAC EN 680044-1 ynu exksusaneHr.

e




Ne

MapauTpado
no XapakrepucTHKa WaucksaHe p paH
NPeATIOKEHNS
pea
3.7 | MoupeoHavanta nposepka W a) ToxoBnTe N3MEepRaTEnHN AA
3Hauv 3a yaosToBepsasaHe TpaHchopMaTopy Tpstea Aa Ovaar
{cwrnacHo pasnopepbure Ha ROCTaBEKI Cheg MBbPLIBAHS Ha
JaxoHa 38 U3MePBaHNATS) NBLPREHEYANHA METPONOFMYHA
nponepka.
6) MepsoHavanta MeTponoruiHa JA, xanorpamsu
npozepka Tprbea Aa Gbae CTHEEPH 1
YAOGTOBEpEHA ChC 3HaK 3a APOTOKOR O
TbPROHAYENHA NPOREPKa U KONKETOo Ha uanuTanua
NPOTOKONE OT NPOBEABHNTE
U3NWUTRAHKA.
3.8 | TpaHcnopTHa onakoeka THUT Tpnbba Aa BbAaT CRAkoBaHK B BA
noAxoantila onakosKa npeanasealla v
OT aTMOocthepHy BNUAHKA U MEXaHUIHY
foBpenu.
3.9 | ExkcnnoarauvoHHa min 25 roavHK 26 rofvHK
ABAroTpadHoCT
4, OBy TeXHUYECKN napaMeTpH
Ne
TapaHTHUpaHo
Mapamerbp WNanckeane P P
no npegnoXerve
hen
4.1 ]Hai-BUCOKO HanpexeHua sa min 0,72 gV 0,72 gV
CLOPBKEHUATA - Un .
{edbexTuBHa CTOAHOCT)
4.2 | O6RBEHO N3ALPHARD HaNpeXeHWe ¢ min 3 KV 3KV
NpoMUlIieHa YecToTa Ha U3oRauueTa )
{edhakTnpHa CTORHOCT)
4.3 |Knac Ha ToyHocT 0,5 0,6
4.4 1 OBARSH NPOALNKMTENEH TEpMIMEN min 1,2 X lgn 1,2 %I
TOK
4.5 |HomuHaneH koeduUkenT Ha 5 5
Gesonacroet - FS

5. TeXHUWUECKN napamMeTpy Ha TOKOBHTE M3MEpBaTeIIHy Tpatchopmaropu
5.1 TokoB uamepaartenck TpaHccopmarop HH, npoxoger Tan, 1200/6 A

Homep Ha cTanpapra

Tun/pedepenres HOMEp cBrIACHO

KaTajora Ha npousaonurenn\i

[N frag

20 271410

CT4

A

HaumMeHOBAHKME HA MATepHana

Tokos uaMeppaTener TpaHcopMarop HH, rhstﬁﬂ\ﬁgjr//

155




™R, 1200/5 A

ChkpaTeno HanMeHoBaHWe Ha MaTephana

TUT HH, npoxoaer - 1200/5 A

Ne
TFapanrupaHo
o Mapamernp Wanckmane I ———
pen

1. | OsiBeH nbpBIdEH TOK, [pa 1200 A 1200 A

2. | OBABEH MbpBUMEH TOK HA TepMUIHE min 72 kA T2KA
ycToiuureocT - 1 sec, hy

3. | O6ABEH NLPBHYBH TOK Ha JUHAMUYIHA min 180 kA 180 kA
yoTOMuUBOOT, layn

4, | O6GsiBEH BTOPUUEH TOK, lsn 5A 5A

6, | OBsseH koetpruvenT Ha 1200/5 A 1200/6 A
TpaHchopmMalivn

8. | OBGnBen BTOPU4EH TOBAp min & VA 5VA

7. | Fabapnuthu pasmepn H = max 142 mm H= 134 mm

W =max 124 mm W= 122 mm

8. | CseTbn 0TBOP 33 TOKOBO/EILATA YACT min 60,5%10,6 mm/ 81x11 mm/{mm/ a73
Ha NbpeuyHaTa repura aa; 2x50,5x10,6 mm / g44
NPaBOBLILIHO CeveHye / Kpbrito
ceveHue

9. [Tero, kg Da ce nocouy 0,920xr.




NMPOTOKOI

no uneH 89 an. 3 oT 3akoH 3a oflWecTBEHUTE NOPBLYUKM OT NMPOBEASHO ADToOBapAHE ¢ »MeTuke OO, ydacTHUK
B ripotieadypa Ha porosapsHe ¢ ofsBneHve 3a CknlouBaHe Ha PaMKOBO CriopadyMeHnvie 3a Bw3jiarate Ha
oGLUECTBEHY NOPBLYKY ¢ npeameT: JlocTaBka ¥ MOHTaX Ha DETOHOBU KOMINEKTHY TpaHcdhopMaTOPHK NocToBE
IBKTTI, ped. Ne PPD 15-042. .

Onrec, 28.03.2016 1., B 14:15 yaca 3anoyHaxa nperosopy ¢ yHaCTHUKE! »Metukc® 00/,

B forcBapsHeTe B3exa ydactue cnegnnTe nuua;

33 BL3aNoMUTENS — KOMUCKS B ChCTEB.

Mpepceparen:

1. AHera [JumuTpoBa — prroBoavTen otaen "Crpaterndecku matepwari’, HE3 Bonrapus” EAL;

YneHose;

2. AHren 3axoB — lopuckoHcynT B Cekrop ,JloroBopu v nopwuku® kbM Hanpasnerune JpaBHo" Ha ME3
Bwnrapus” EAL,

3. CeeTnana Wnuesa — crapum excriept OBopyaaHe/Tuprosua B otaen "Crparertiecku marepvany”, ,HE3
bBwarapus”’ EAL;

4. Halinen BoHugxes — vHxeHep Pasnpejenenue enextpudecka eHeprysa B oTnen L TEXHUYECKA NONMUTHKK W
cravfapti’, ,YE3 Pasnpejienenue Bunrapus” AL

5. Crethan Msanos — pwkosopuTen oraen ,NKOIT, ME3 Pasnpepenerue Brnrapusa"' AL;

8. Vinua Yakwspos - Pukosoauten Hanpaenenve POPHIT HE3 Pasnpeaenenve Bwnrapus® AL;

7. Muxawn Yunnakos - pbkosoauTen OnepatuseH UeHTsp Martok 2, LHE3 Pasnpeaenenve bunrapna® AL

3a yuactHuka: Hukonai [xambasos — ynpasuTen

ApucTbAK Ce KbM [OTOBapsiHe No ChefHWTe BLNPOCH NOo OTHOWeHWE Ha TeXHW4YeckaTa odepTa, npegcraseHa
OT ydasTHWKa:
3a ob6ocobeHa no3uuua 1

1. [lo oTHoWEeHWe Ha NPEANOKEHWAT CPOK 38 /10CTaBxa;
KomucuaTa npefinoXu Ha y4acTHUKa Aa npepasrnena v nofobpk nbpeoHaYanto NpefinokeHUAT Cpok Ha
pocTtaeka no 30 xanerpgapHn aHu.
YUYacTHUKLT Npeanoxy 28 kanenjiapHu aHu

II. Ilo oTHOLIEHYE Ha rapaHLIMOHEH CPOK 3a erlekTprdeckoTo oGopyasade (BRHoYBa Boyyko Ses BevoHHata
ofBuBKa);
KomucuaTa npefnoxu Ha y4acTRWKa fa npepasrnena i nofobpy nb-pBoHajYanHo NpefAnoXeHuaT rapadtuoien
cpox oT 36 meceua.
YYacTHUKET npeanokv 37 meceua rapatuuoHer cpok

KomucusiTa ¥ y4acTHWKa Ce cnopasymsxa Mperosopure No npougaypata 3a Bb3narade Ha oblyecyeeHara
nopbLyuka fia NpOAbLITKY, CNEA NONYYaBaHe Ha NUCMEHa nokaka,

OBcrxaaHusaTa Mexay KOMUCHATA W NPeLCTaBuTens Ha y4acTHUKa 1o TOUKUTE, ONUC3HU No-Tope B HAaCTOAILMS.
NPOTOKON NPUKITIOYKAXA, KaTo B YAOCTOBEPEHIE Ha M3BbpUUEHIre JeficTBUAKGE ChCTAY 1 roanvca HacTosLWWA
ppoTokon.

Komucun:
[Npepcepaten:

Ynenose:

Csey(«a Vinvepa ' wm
, . W
%@jlwzor{ HalineH BoHixes
5, / i .

"’Mnmsaﬁékbpoa Méxifn Yunnakos

fe2]

33 YHACTHUKA: ...........
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Mpunoxenue: Il

MPURNOXKEHUE 1

TexHuuecko onvcarve Ha BKTT, KOHCTPYKTUBHN MexXaHu4ecku

XapaKTepuCTUKX, rapaHTUpaHy napameTpu v XapaKTepUCTAKY, HEPTENM C PasMEpPH,
9.2 ot BJ1C EN 62271-202

Hacmogigemo npunoyexue usaomeeHo 8bs 8Pb3KA ¢ yyacmuemo mMu 8.

EemoHo8l KOMIIEKMHU MPaHeghopmamopHu nocmose

[ocmaska U MOHMaX Ha
/BKTTY, Pech. Ne PPD 1 5-042,

opeaHuupan om “4E3 PaanpedeseHue Brnaapust” AQ
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TEXHUHECKO ONMCAHUE HA BKTH

TYNOBO M3NUTaHK KOMNNEKTHY ThaHcopMaTopHK nocToBe B B8TOHORA oBBUBKa (BICTT1),

YBCTUMHO BKONIABAHW B 38MATA, G HEODXOAUMOTO TEXHONOIMUYHO ChopbXaBate, o6onyeaHo oTebTpe,
C AOCTLN OTNPE/, 32 CBLP3BAHE KbM MOA3eMHY KaBenHY enekTponpoBogHY NHUK,

CTpouTenHaTa YacT u PasnonoXeHNeTO Ha OCHOBHUTE TEXHONOTUUHY ChOpLXeHUs Ha BKT(1 ca
noxaasaxy cxemaruyso B MTPUAOMEHMWE |. berorosaTa 05BUBKA NpeacTaBnABa KOMBYUHALYS OT
cToMaHobeToHoBa ocHoBa (KneTka) W cTomaHobeToHOBA NOKPYBHA narena (NoKpuB).

B BKTH ce MokTWpa eavH XBPMETHYHO 3aTBOPEH MacneH Tpanctopmarop 6ea pasllupuTeneH Cey ¢
MOLLUHOGT 800 KVA,

Pasnpepgenurentara ypenba CpH (PY CpH) npeacrasnspa koMnaktHo (MOHOBNOMHO) KOMANEKTRO
paanpeaenutento yerpoiicteo (KPY) ¢ nsonauuonHa cpefia oT cepeH xexcadnyopng (SFs),
ChOPBXEHO C BAVHUYHA LIMKHHA CHOTEMa U GfUH, B VAW TPY TPMNONIOCHYU TOBAPOBY NPEKLCEAYN 33
Bxogswwre/maxoaatuTe kaGenHu NUEVY W e4WUH TPUROMIOCEH TOBAPOB NPEKECRAY, KOMBUHUpaH o
IPEANasNTENH, 3a TPaHCHOPMATOPHOTO NPUCHELKHEHYS,

BobTpelnnTe reoMeTpPUYHY pasMepy Ha OTAENeHUeTO 3a pasnpedenutenyure ypentu CpH u HH
NO3RONABAT MOHTHPaHeTO Ha KPY ¢ Tpi TPUNONIUCHN TOBapOBY Npexsceayy 3a
BXoffMTE/MaXOAAVTE KaDanHU NHWK W SAWH TPYNONIDCEH TOPAPOB NpaKbesad, KoMOUHNpaH ¢
NpeAnasuTeny, 3a TRaHcoOPMaTOPHOTO NPUCLEAKHEHIE.

KPY ca chophieHW ¢ YHAVKaTOPY Ha KbGK U 3eMHN ChegUHeHNs, KakTo e ocoUeHo B Tabnuumte B T.
8 no-pony.

Paanpegenvtentara ypeaGa HH (PY HH) npezictasnssa KoMiNekTHO KOMYTALMOHKO YCTPOHCTEO
(KKY), CLOpB#eRo ¢ LWHHA CUCTEME, TPUNOAIOCEeH asToMaTideH npexsceay HH Ha axopa, 3 6p.
TOKOBY H3MBpBATENHK TpaHchopMaTopy 1 8 6p. BEPTUKANHN NPeANaInTEN-PasefVHUTENN 38
BKMHOUBAHE, UBKIIOUBAHS, PASEAYHABEHE W JAILUTA OT CBPLXTOKOBE HA U3XORAWIUTE KaGensy nuHuY.
MNone ,YcTpoiicreafanaparty 3a wamMepeaHe Y aaWura”™ Ha pasnpegenvTenkoro Tabno (PT) e
NOATOTBEHO 33 MOHTHPaKe B GbAelle Ha TPUha3eH TPUENeMBHTEH YETUPWIPOBOJRUKOB BREKTPOMED
¥ UM(PPOB MOHUTOD 38 NapaMeTpuTe Ha AOCTaBAHATA eNEeKTPUYecKa eHeprus,

OTReMAHETC HA OTASNAHATE TONNUHA OT TEXHOMOTMYHOTO Chopbasane Ha BKTT ce ochiyecTeABa
NOCPEACTBOM ECTECTBEHA UMPRYNALIMA Ha BbIZYXa.
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VKA3ZAHWE 3A IPHJIOKEHUE HA
KOMILIEKTHA TPAHCOOPMATOPHU ITIOACTAHIMH "METHKC”

VKa3aHWATA Ca 38 TPHIOKEHWe HPH NPOSKTHpAHE, MOHTAX M eKCIUIOATALHA Ha GeTOHHH
KOMINISKTHY TpancQOPMATOpHH TOACTAHIHM "METKKC”, osmauapany Haxparko BKTII "METHKC”
nponssoacso Ha METHKC GOX—1p. Terpuy,

BKTII "METHKC” ca coriacysann or MPPB ¢ miaewmo Ne 70-00-737 ot 28.07.03r,

Tpunoxenuero sa KTIT "METHKC” 33 KOHKPOTHH oBeKTH CTABA ¢ MHBCCTHIMOHHH NPOSKTH, KATO CE
craspar waucknanssta Ha BJIC BN 62271-102:2007 n BAC 10699-80, na HapenGa Nels - 1971 sa
CTPOHTENHO - TEXHUUCCKH PANMNA ¥ HOPMM 38 OCHTypABANC HA GesonacHOCT TIPH NOXap , Ha [IpaBrIiHUKa
38 YCIpoicTBO Ha SICKTPHICCKHTE ypentu u cnexTponpoBoauy e (IIY EY), na Hapenba Ne pa-07-2 ot
16 gexemppu 2009 r. 3a yononuiTa H Pe/ia 32 IPOBLKAAHCTO HA HEPMOJIUYHO O0YUCHHE ¥ HHCTPYKTAX Ha
paGoTHUITE M CILYKHTEMHTIE [0 MPABKJIATA 33 OCHCYDABAHC HA 3/IpaBOCIOBHY ¥ GE30TIACHY YCNOBHA Ha
TPYA

BKTII "METHKC” ce jiocTaps Ha 00exTa 3 HANBIHO 3aBHPIICH BH/, Ges cunonus Tpauchopmarop. Ha
mecroerpoexka BKTIL ce mocrass BRPXY IIPe/IBAPHTCITHO IOATOTBCH cromanobeToner GyHIaMEHT I10
paBOTCH IPOeKT IPEAOCTAREH OT IPOH3BOATEI ARANTHPAH KhM CHOTBETHHA TEPEH,

1, ONHCABHRE

1.1, KTI1 *METHKC” npepctapfsaBat TOTOBY H3NERUA, MIrpajichu or OeTOBHM KOHCTPYKTHBHH
EIEMENTH H OKOMIIEKTOBAHH CFC CHOTBETHOTO eNEKTPOOGIaBOKAAHE,

1.2, KTII "METHIC? crippxar Tpy 000co6eHH CHCTABRH CAUHULL

- PATIPEEITHTENNA YPe/iba CPeAHO HALPOKCHHC {(PYCp.H);

- cunos Tpaucopnmatop (TPADO);

~ pastpeseanTenna ypenda HICKO HANPEKCHUC (PYH.H).

1.3, KTII "METHKC” umar Majki DasMepH M ‘Tersio, XOWTO MO3BOABAT Gbpzo0 M J1ECHO
HHCTANHpaHe BEPXY NPE/BAPHICHHO NOArOTHCH cromanoGerones dyiaament. KOHCTPYKIHATA HMA TORAMA
3ApABHHA H NIpATeXana Jo6pa aHTHKOPO3HOHHA 3aILHTa, KOHTA OCHIypDABAT SKCIIOATALMOHEH CPOK He [0~
Manbk ot 20 TOIHHY, 8 CHBPCMEHHUAT BRHIICH BUA NO3RONABA [0BpO BIMCBAHE B OKONHOTO NPOCTPAHCTRO,

2. OBJACT HA TPRUIOKEHHE

2.1, KT "METHKC” ¢a npeaHastaueHn 3a 3aXpauBaHe © ENEKTPOSHEPria HA OCHOBHH CIPajH
(xumaniHA, 061ECTREHO-00CITYKBAIH, TPOH3BO/CTBEHN 1 Ap.), BIOPOCTENCHHH H CTONAHCKHA focTpoiiku H
RpementA crpooxi, TIpesiBHIcHE ¢4 32 MONTHpaHE HA OTKPHTO, KATO CAMOCTOATENHO PASTONOKEHH CTPajy
WM KATO IOJICHeHH JI0 JIDYI'H Crpajly, OTPajiH 1 IIp.

2.9, KTIT "METUKC” ocurypasaT IpHeMane Ha eJCKTPOSHCPIHA IPH 3aXPantallo HATPEKCHHE Ha
CTpaHa CPesiHo HampexeHue 6 &V, 10 kV unu 20 kV, npeoGpasysane u pasnpeAciane KM KOHCYMATOPH ¢
M3XOAALIO HANPEKEHHS HA CTPAHA HUCKO HANPCHKCHHE 0,4 kV, 50 Hz. .

7.3, KTIT "METHKC” ca 1peByicHH 38 IPOABIKUTEICH PeXuM Ha paGota B yclnoﬁl;l‘afﬁ'a HOpMaNeH
KnuMar, 663 OTPaHHYCHHA 38 NPIIOACHAE B CCHIMMIHN paioIH. G N \‘




3. O3HAYEHHE -

Osnauerrero Ha TpaHCPOPMATOPHHTE HOACTAHLMY C& CHCTOH OT abpesmarypata KTIT *METUIC”
(xommnexsa TpaucdopMaTOpHA LOACTAHIHA "METHKC”), wunrepsan, uucio, CHOTBETCIBAING Ha
HOMRH&JIHATA MOLIHOCT HA ca/oBHs Tpancopmarop B kKVA (o 1600 kVA), nawionena uepra, umeso
CLOTEETCTRAUIO Ha HOMUHANHOTO HanpexeHue Ha cipana Cp.H. » kV (6 kV, 10 kV unn 20 kV), naxnonena
HEpTa, UHCIO CHOTEETCTBAUL0 HA HOMHHAIHOTO HanpexxeHHe na crpasa HLH. B kV (0,4 kV).

Ilpumep: KTII "METHKC” 400/20/0,4 o3nauaBa XoMIieKTHA TpancopMaTopHa MOACTAHNUMA ©
HOMHHANHA MOIHOCT Ha Tpatcdopmatopa 400 kVA, 3a HoMHHaNHD Hanpe)oHNe Ha crpana Cp.H, 20 kV u
33 HOMUHAJIHO Hanpexkenue Ha crpana H.H. 0,4 kV,

4, TEXHAYECKH XAPAKTEPACTHKHY Y N3ACKBAHHS

4.1, Texnnyeckure xapakrepucrsika na KTI "METHKC” ocurypssar TIPHIIOEHHETO HM I1IpH:

411 wopManen yiuMar (N) W CIC/HHTE YCHOBWS: TEMNCPaTypa Ha OKONHATa cpefa
(cpeanopenoHomHa) ot Munye 40°C 110 moc 40°C H OTHOCHTENHA BIIAXHOCT HA BE3pyxa no 100 %, nexn,

4,12, OTCRCTBHE HA TOKOTPOBOJHMHE TIPAXOBC, AXTHBHM TA30BE M napy, BbB B3puBobe3onacHa H
noxapobesonacTHa cpeaa.

4.1.3, censmuunn pajiony - 6e3 orpaHHICHHAL.
4.2, Tlo otHOMEHNHe HAa OCHOBHMTE CH (JYHKUMH KATO TpancdopMmaTopHu noacranuuu XTI "METUKC?
crorercrear #a BC EN 62271-102:2007 1 BIC 10699-80, ua Hapenba Nels - 1971 aa CTPOMTENHO -
TCXHIMCOKH NPABHIA 1 HODMH 38 OCHIypsaRaHe Ha GesonacHoCT npu noxap, na pasusnuka 3a yerpoiteTso
Ha SNEKTPHYECKHTE ypenOu u enextponposoiuy aunnx (ITVEY), va Hapena Ne pa-07-2 ot 16 JEKEMBPH
2009 r. 3a yenosHsTa M pefia 3a NPOREHIAHETO Ha IEPHOAMIHO 00yUeHHe H HHCTPYKTAX Ha palOTHUIHTS H
CITY>XHTEIIATE IO IPABHITIATA 38 OCKTYPABAHE HA 3/PABOCIIORHY H GE30TIACHH YCOBHSA HA TPYJ(

4.3. TabapurauaTe pasmepu ga XTI "METHKC” ca:

- AemxuHa ot 2,8 5o 3,2 m B Moayn npes 0,1 my;

~ wipoyrHa or 2,08 s10 2,64 m B Moxyn ipes 0,1 m;

- BucounHa ot 2,0 1o 2,68 m B Mouyn upes 0,1 m.

3a xoHkperna mopbuxa KTII "METHKC” morar za 6npar mspaGorsand u ¢ APYrd pasmepH.
Honyckure aa raGapurante pasMepy ca 50 mm,

4.4, Macara na KTIT "METHUKC” Ge3 cuon Tpanchopmatop He npesuiiasa 13000 kg, Jlonyekst 3a

MacaTa ¢ 12,5 %,

4.5.ApxuTexrypHa cxeMa Ha pasnpesenenye, paspes u dacamu na KT "METHKC”

4.6, CbCTAaBHHTC @/ICMEHTHTE HA eeKTPoOD3aBeX(IAHeTO ca CHINACHO Tabuuuata M ce
KORKPETHIUPAT MNpPH Beska NOpeukd. 3a Beeku npoussenen KTII "METHKC” XOHKPETHHTS CRCTABHM
CHEMEHTH ¥ HapaMeTpy C8 RaBaT Ha MoTpeCurens B npuapyxasamara KTII "METHKC” joxymenranus, . ..

Ne CHCTABHU EJIEMEHTH N IAPAMETPH , Msipra
1 | HoMunalHa MOIHOCT HA TpaHcqopMaTopa kVA
2 | Homuusanuo nanpexenue Ha crpana Cp.H kv
3 | HoMunanen Tox Ha KoMyTaLuosHuTe anapary CH - oxpaha

Tpancdopmarop A
4 | HoMunanen Tox Ha npeanasuren CH A
5 | Homunanen 1ok Ha ssBo/u3pog CH A
6 | HomunaneH Tok Ha Bx0a, npexhepad HH A
7 | Bpoii ua ussopure HH 6p.
8 | HanpesxeHoRH H3MepRATeNHH TpanchopMaTopH 6p,
9 | Toxony H3MepPBATEAHH TpaHCHOPMATOPH Op.
10 | T'abaputuu pasMepu mm
11 | Maca (6e3 TpaHchopmaropa) kg
12 | Hpyra
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4,7, Crerrerita Ha sannura Ha KTIT "METHKC” ¢ He no-tucka ot IP 23D,

4.8, TlpucnepunapaneTo Ha otpana Cp.H. u cipana H.H. crapa upes xaGenn, KOKTO BIH3AT/H3AUIAT
npes oTROPH 00PA3YBAHH OT 3aJ0KEHH B ¢cTOMaHoGeToHRMA dyHaamerT TpB6u or PVC wnu Meta,

4.9, OcxosHOTO KOMIITekToBane Ha KT *METHUKC” e:

- 33 PYCpH - pasequHuTeNd (MOIIHOCTHM pase[WHHTENH), BAKYYMHA TDEKBCBAYH,0XpUla
Tpanc(hOPMATOp MOTHOCTHH PaseiMHUTeNH (pase/munTeny koMOGuHMpany ¢ npeanasireny) win KPY —
MOHOIIMTEH THIT UIH MOHOBJIOK;

- 3a ciionys Tparcdopmarop - Tpancopmatop, kabemm Cp H/HH,, sauurHa nperpaga cpeiy
cayuaiiHo JoMapane O TOKOBOACIIHTE YACTH M ITKT, TIPSIHASHATICH 33 BKAPBAHC/H3KAPBAHC HA CHIIOBHI
TpaHcPopMaTop,

- 3a PYHH - pasnpepenurescH Wixad ¢ riaped INpeKbeBad, MEpeHe M H3XOMIUIM NPEKBOBAY-
TpeIasuTeny HiK aBTOMSTHYHY HPSKBCBAtH, 3aIHTABAINH K3XOMANIHTE JIHHUA HH,;

-~ IPERYNPEAUTEHN B YKa3aTeHH TAOenKH,

4,10, TIprMepHa eaHonuHela cliekTpryccka cxema Ha KTIT"METHKC”

4,11, KTIT "METHKC” ce K0CTaBA OKOMIUIEKTOBAH, ¢ H3KIIOUCHHE Ha TpaHcdopMaTopa, KolTo ce
HHCTAIHPA JONBIHHTENHO,

4,12, Crpourennara xouctpyxups Ha KTI1 "METHKC” e cperasena ot:

- PAMA OT 3aBapeHH METaTHH IpoQHIK;

~ BBHIIHHTE CTHH KOHCTPYKIHS ~ GETOH H aflyMHHHEBH BPaTH , BAT Ha u3fiennero no RAL

- BETperHi GeTOHHH NPerpajHy eNeMEHTH;

~ MOKPUBHA KOHCTPYKIHs ~6eToH

MeTaNnHuTE KOHCTPYKTHBHH €JIEMEHTH HMAT aHTHKOPO3HORHO TIOKPHTHE.

4,13, BeroHHaTAa KOHCTPYKuHA © ocurypeHa chriacno HopMu 3a TpOSKTHpane Ha CTOMaHCHH
KoHeTpyKUwH, HopMH 3a RaTOBApBAHE M Bh3AcHcTaug B HOpM# 33 IPOCKTHPAHE HA CrPAJM H CROPHXCHIA B
3eMeTpBeHH paliony, TIopajy ToBa HAMA OrPAHUYENHS 38 CTEIIHTA HA COUSMUIHNT PAHOH.

4,14, Bparure na PYCH u ua Tpancopmaropa ce sakmousat ¢ Gpasa tun-“EHEPI'O” kosro ¢
pasiHYHA OT Knoya 3a Bpatara na PYHH, B PYHH wsa cnenuanto NpPe/BRACHO MSCTO €O HAMHUPAT
KJIFOYOBETS HA JIPYTHTES BPATH,

4,15, Ha neniunute ((pacafuure) CTCHH ca NPeABYACHH OTBOPH 33 BEHTHIANUSL,

4,16, KTII "METHKC” ca OKOMIUIEKTOBEHH ¢ @NEKTPHUCCKE HHCTANIAUMA 33 OCBCTIICHHC W
e{HO(A3EH HHCTANAIMOHEH KOHTAKT THTI “LyKo”. ‘

4,17, KTII *"METHKC” ca OKOMITIEKTOBARH ¢ ABC YCTpOHCTBA 34 3a3cMABaHe, PasmoONOXCHH Ha
IPOTABOMONOKHN CTPAHM, OTBBH HA KOHCTPYKIMATA,

4,18, TlpeppupeHa € BH3MOXKHOCT 33 MOHTHDAHE HA MBLIHHCIAUMTA, c¢eobpasio Hopmu 3a
NPOSKTAPAHE Ha MBAHUG3AIIHTATA HA CIPAIE U BHHIUHK CEOPBKCHHA.

4,19, KTIT "METHKC” ce MHCTaNMpaT Ha MECTOCTPOEKA BEPXY MOHONWTEH CTOMaHOGerOHeH
Pyspament, [paMeprsst pabOTEH NPOCKT Ce allaNTHPa 33 HIVBIHCHHE COOPA3HO KOHKPETHUTE yCIOBHI
va obexTa.

5, METOJY 3A H3IATBAHL

5.1. Beexu npousseaen XTI "METHIKC” ce usnutda 0o CNCAHATA IPOrpaMa;

- BEHIIGH NPCTIIEN 33 CHOTBETCIBYE ¢ paGoTHMs MNpoekT 3a xonkperHns KTII "METHKC” u 3a
KOMIUIEKTHOCT;

- BRHIICH TIpersies 3a Clia3BaHe HA MIMCKRAHMATA HA TPOU3IBOJMTCIHTC 33 MOHTAX HA
KOMITICKTOBAIINTE IEMEHTH (PA3SAMHNTCNH, TPCKBCBAYH, HIMEPBATCINN TpancopMaTopy o TIp.) 4 Ha
Ka4CCTBOTO HA SACKTPHIECKATE BPT3KH;

- BBHUICH TIpEricj[ Ha CPEJCTRATA 3a 3aIUMTA - NpPErpajii 3a 3alW|Ta Ccpeiuy NpuOmHKABAHG H
ZOTHPAHE /0 TOKOBOACLIH YaACTH, OJIOKHPOBKH, YCTPOHCTRS 3a 3a3CMABARE, NPEAYNPCANTONHI Tabel ¥ np.;

- IPOBEPKA HA CHIIPOTHRACHHETO HA H3ONALHATA; :

- IPOBEPKA HA EICKTPHYECKATA AKOCT HA M30ALHATA C OBHLICHO HAMPEKCHHE,




- POBEpKA Ha CHIOBHA TpacOPMATOP - HHBO HA MACNOTO H NPOGUBHO HATIPEKEHHE HA MACIIOTO
{camo 3a MacmeH TpaHcgopMaTop), HpoBepka Ha CEIPOTHBICHHETO HA H3IONALMATA, WIMEPBAHE Ha
OMUYECKOTO CHIPOTUBIGHKE HA HAMOTKUTE, H3NHIBAHE C TIOBKILEHO HATPCKEHHE H TPOBEPKA HA TPYIIATA
Ha CBEP3IBAHE (CaMO 32 TpaHuchopMaTop ciel peMoHT).

5.2. MeTojure 32 W3NHTBAHG M HOPMEHHTE CTOMHOCTH 34 OKOMIUISKTOBAIIHTE ¢fiepMenTH Ha KTII
"METHKC” ca chriiacHo JOKyMEHTALHHTE Ha TeXITHTE npouspoauTeH, a 3a rotosute KTII "METHKC” ca
cwrnacHo BJXC 10699-80, T, 5 *Kontponny ranutanmua”. '

5.3, Pasamepure na KTIT "METHUKC” ce H3MEPBAT C METAIHA PONETKA ¢ TOUHOCT 0 3 mm,

6. IPABHJIA 3A IPUEMAHE U ONEHSBAHE, HA CHOTBETCTBHETO

6.1. TIpoussonerroto na KTIT "METHKC” ce nanpmea no paGoren NIPOEKT, NOKYMEHTALMS H
TEXHOJIOTHSA Ha NPOHIBOAKTENI.

6.2, 3a ynpapleHye H3 KAYECTBOTO HA TPOH3BOACIEOTO © BHEAPCHA W yeremno (GyHkuHoHupa
CHCTEM4 3a ynpablienue Ha kadectsoro o GJIC EN ISO 9001,

6.3. Beexu mpomssenern KTTI "METHKC” ce nposepssa or KOHTPOJIEOpP II0 KA4eCTBOTO HA
TIPOMSBOJIUTENS 3a UIIBJHEHHE HA OCHOBHMTE M3HCKBAHHMSA, ONPGACNEHH B pasfen 4 H JONBIHWIGTHUTE
H3HCKBAHHA, ONIPE/IGNCHY B padOTHHA NPOCKT choOPasHO TophuKaTa Ha notpebutens, Iipn npueManeTo ce (
CIa3BAT M WINCKBAHMATA Ha IpaBMIHHKA 32 TIpHEMAHE HA SNEKTPOMONTAXHUTE PAGOTH, KOWTO C6 OTHACHT
38 Tpajonocrosere,

6.4, KauecTBoro Ha WINBAHEHKTE eNEKTPOMOHTMKHH paboTH HA Beexw npouspeneH KTIT
"METHKC” ce npopepsba ¢ H3NHTAaHHA M HOKA3B2 ¢ HPOTOKOMM OT YIBJIHOMOIIGHA 33 Ta3H JieHHoct
Jiabopatopus,

6.5. Br3 0cHOBA Ha BETPENTRHA KOHTOI HA NPOUIBOACTROTO H NPOTOKONKTE OT H3MMTRAHNATA 34
seexy npoussenet KTIT "METHKC” ce nsaasa Jieknapaisa 3a CHOTRETCTBHE, KOATO ChALPKA Hal-Manko;

« HEeHTH(HKaUMA Ha npoussopwTens - "METUKC” OO/, rp. Hletpny 2850, Ipommimniena 3oua, yiI,
»CBoGoia” 49, Ten, (0745) 60-743 u daxc (0745) 60-742;

- HAUMEHOBaHHE Ha NoTpeburens u ofexra;

- o3Hayeneto Ha KTII "METHKC” 1 nomepa na nopnukara;

~ CHOTBCTCTBHE G OCHOBHHTE HOPMATHBHM n3uckpanus: HapenGa Nels - 1971 sa crpourenno -
TEXHINECKH NPABHIIA U HOPMH 33 OCHrypsiBane Ha GeaonacHOCT TpH Hoxap , ITpaBHnumK 33 yerpolicTBo Ha
ENEKTPUUCCKHTE YPOuDH 1 eNEKTPONPOROAHM NhHuM, ITPaBHITHHK 38 NpHEMaHE A CTPONTETHO-MOHTDKHHTE
paGoTH, B yacTTA OTHACAMA Ce 3a TpaHcdopMaropru ocTose, BIC 10699-80 u BAC 1555-74;

- CHOTBETCTBYE © (prpMena crermpukanua OC-01-2003,

6.6. ITponspozuTenaT H3xaBa NACHOPT ¢ FApAHIHONHYM YCNOBHS, ¢ KOHTO moema OTTOBOPHOCT 3a
kauecTBoto Ha npousseyenks KTII "METHKC”. TapaHUHOHHKTG CPOKOBO, 4KO HE C& ONPEAENcHH B
HOPMATHBHH AKTOBE, C& CICAHKTE: . ... .. . .

- 38 GETOHOBATA KOKCTPYKIMA H AHTHKOPO3SHORHUTE TTOKPHTHA - 10 rofiHum;

- 32 BCHYK# JIEKTPOMONTaNXHH paGoTH - 24 mecera;

- 33 KOMIIOHEHTHTE Ha enexrpoobiasexpatero - 12 Mecera,

6.7. Beexn mpomssenen KTIT "METHKC® ce mpemasa Ha noTpeGHIens cbo NPEIABATEHO-
NPHEMATENICH NPOTOKOIL,

6.8. Crieyt nampIIHERKE HA HHCTANMPAHETO HA MECTOCTPOGKA H MOHTAXA HA CHIOBHS TpancHopMarop
H 3a3EMIICHHETO CC W3RBPIIBAT NPOANYCKOBH HANANKK ¥ elEKTPOIAGOPATOPHO MAMEPBAHE H HIMUTAHMH HA
eNeKTPHUCCKHTE CHOPHIKSHUA H Ha 3a3eMABAHETO,

6.9, IIpon3pojMTENAT yYaCTBa HPM WSBEplIBAHG Ha 72-yacopaTta npoba NpU SKCINIOATALHOHHH
YCIOBHSL.

7. OITAKOBKA 1 MAPKHPOBKA

7.1, Hanoano 3apbpuieN B apXUTEKTYPHO-KOHCTPYKTHBHO OTHOMICHME M OKOMILIEKTOBAH ©
enexrpoob3asexcranero, KTII "METUKC” ce sawmousa A TOAroTss 3a TPaHCNOPTHPAHE, KaTo He ce
TIPEABIKAA CIEHANHA OITAKOBKa, P
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7.2. Ha ncexu KTII "METHKC” no Tpaen naunu ce nocrass Qupmena Tabena, Koaro coaspxKa Hal-
MAJIKO CIGAHUTS NaHHH: HaWMEHOBAHHETO Ha IIPOM3BOJMTENH, MBIHOTO O3HAUEHHE HA KOHKPETHHMSA THH
KTIT "METHKC”, osnauenneTo Ha HacTosaTa $upMena cietdukauus - ®C-01-2003, macara (8 kg) u
3aBOJICKHA HOMEP,

8. TPAHCIIOPT 4 CHbXPAHEHHUE

8.1. Tpancnoprupanero na KTII "METHKC” co H3BEpIIBA ¢ OTKPHTH TPAHCHIOPTHH CPEHCTBA
(apronmobumy, %0 parons), IToBAWraHETO ¥ JIOCTABAHGTO B TPAHCHOPTHOTO CPEACTRO CE WIBBPIIBA
nocpexcrsoM asTokpan, karo KTII "METHKC” ce saxpamg 3a CHeUHanHO TIOCTABGHUTE 3aXBATHH
yerpoliersa, [pead HauanoTo Ha TPAHCHOPTHPAHETO € BIEMAT MEPKM 3a YKpennaHe Ha Topapa. Cnex
Tpancnoptipanero KTII "METHKC” ce ceang mo csImus HAuMH ¢ aBTOKPAH,

8.2. KTII "METHUKC” mosxe ja ce chxpansnsa Ha OTKPHTH oXpaHspanu miomaixy, Hpenopbupa ce
BeztHara cney rpancroprupanero KTIT "METHKC” na ce MonTHpa Bepxy NOAroTReHHA oT notpelurens
croManoDETOReH DYHEAMEHT,

8.3. [1py TPpanCnopTAPAHETO W CKIAAUPAHETO C& B3SMAT MEPKH 33 [IPCIIA3BAHE OT NOBPEH, KPaxOH
H JIpyry nocerarencraa pppxy nenocrra va KTII "METHKC”,

9. BE3OIIACHOCT HA TPYHAA

9.1, TIpy TpaHCHOPTHPAHETO ce B3eMAT HEOOXOAMMHTE MCPKH 3a Ge30MacHOCT, XKaTo Ce OTYHTAT
mMacata H rabapurare na KTII *METHMKC”, Ilps mHcTamHMpaHeTo W H3BBPUIBAHCTO HA OCTAHANMTE
CTPOHTENHO-MOHTAXHH paloTH HA MECTOCIPOEXKA Ce Cla3BaT M3INCKBAHMATA Ha [IpaBuiNMKAa IO
6e301IACHOCT HA TPYAA NPH CTPOHTEAHO-MOHTAXHHTE PaGoTH .

9.2. 3a Gezonacha excrutoaranus Ha KTI{ "METHKC” ce wsnsiuasat nanckpanusta Ha Hapenbara
38 TEXHMYECKA SKCIIOATAMA Ha cHeproo0saBexIaHero Wi cpoTBeTHO Ha Hapendara 3a Texmuuecka
EKCTII0ATALIA HA SASKTPHICCKH IICHTPAITE H MPEXKH,

9.3. XTII "METHKC” nama Bpeasy n3nsuBaBHA ¥ OMACHOCTH, YRPEX NN OKONHATA CPE/a.

10. JOKYMEHTAIHS]

10,1, 3a Beexu xorkperex KTII "METHUKC” na notpeSurenst ce npeAocTaBaT;

- Yxazanua 3a nprioxeHHe (oNucanie, yKa3aHud 3a NPoeKTHPAHe H HHCTANUpaHe Ha MECTOCTPORKE,
0030N13CHOCT A TPYAS, TEXHHYECKa SKCIIIOATAIHA 1 JAD.) KOMITAEKTOBAHH ChC CHOTBETHHTE IIPHIOKEHHS;

- Jexnapaims 3a CHOTBETCTBHE]

- Tpu xoMmiexra apxHTGKTYpHa oxema (pasupesienchue, paspes, (Qacagy), efHonuselina
SIEKTPHIECKA CXEMa.

10.2, Tpn noucksane Ha noTpebuTes s ce PeocTaBs H KOMHe Ha ¢hoTBeTeH paszen or ©C-01-2007.

IIPAJIOKEHUS

ApXHTEKTYPHA cxeMa

Ennonuueiina enexrpryecka cxema,
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TEST REPORT No. 10367 PAGE 4

7. FUNCTIONAL TESTS

7.1 Operation of the switchgear and controlgear. :
Marnoeuvres were made with the medium and low voltage gear and were observed their

correct operation,

7.2 Mechanical operation of prefabrication substation doors,
Mechanical manocuvres were performed with the substation doors and were observed their

cotrect operation,

7.3 Checking of temperature and liquid level of the transformer
Oil level indicator and temperature indicators worked correctly.

7.4 Voliage indication check
The indications of medium voltage switchgear and controlgear voltage indicators were

coirect,

7.5 Fitting of earthing devices.
Disconnectors of the medium voltage switchgear and controlgear worked correctly at close

and clear operation,

7.6 Replacement of fuses
Fuses replacement has been easly made.

7.7 Operation of the transformer tap-changer
Tap-changer operation was correct on all five taps.

@ ICMET Craiove 2008/iM




TEST REPORT No. 10367 PAGE §

8. DETERMINATION OF SOUND LEVEL
8.1, General conditions:
- Supply voltage: 0.4 kV ;
- Place of measurement; LIT - ICMET CRAIOVA:
- Dimensions of the test room: L x 1x H=45 x 22 x 28 m;
- Mean sound absorption coefficient of the test room: a = 0.25;
8.2, Performing of tests on equipment:
8.2.1. Conditions of performing the ltests on equipment:
Microphone height over ground: 1 m;
Overall dimensions of the equipment are presented in drawing from page 6. Position
of equipment and measuring points during test is given in Fig. 1.

6 7 8
0 ...... O ......... 0 r Y
. {"' ﬁ\“
{ 50 T ] T T g9 £,.10 — points for noise
measurement
i 328m
46 ]
1 : — | 0 10
R o VT O v O ". A
204dm -

Fig. 1. Position of tested equipment and of measuring points during test

8.2.2. Values obtained during the test on equipment:
The measuring of sound level has been made on a precise contour, spaced at 0.3 m

away from the principal radiating surface of equipment. Values obiained during the test are
presented in Table 1,

T - Table 1
' Plan Measured sound level, A weighted [dB] . . .. | Corrected sound level, A
position weighted [dB]
Background noise Equipment sound level [ Lricay 1
1 40.2 : 45.4 434
2 40.2 45.5 ' ’ 43.5
3 40.2 : 455 43.5
4 - 40.3 45.4 43.4
5 40.3 45.5 . 435
6 40.1 45.4 434
7 403 457 4% N "
8 403 45.6 PR ’-
9 40.3 45.4 434 v ﬂw lfH:ﬁ;ﬂ
10 40.2 454 43.4.
Mean of sound level meter readings . 43.48
s

Mean sound level of equipment,”A weighted and corrected: p( 4 = 43/2f

@ [CMET Cralova 2008/1M
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Note: Following relations and notations were used for calculus:

N
o Ly =10-logo %[2100'1'Lpi(*4)) -7
i=1
e Sound absorption: 4 = @ - Sy =1433 m’;
o Area of effective surface, at 0.3 m away for the principal radiating surface:
§=125-h-p, =125-1.2-(3.28+ 0.6+2.04+0.6)=163 m’

e Environmental correction factor:Z =10. Ioglo[l +£—§) =0.19 dB;

B N - number of measurement points;
(' W h - height of equipment;
. E p,-length of the prescribed contour;
' B Sy - area of the surface of the test room;

Acceptance eriteriat _
Mean sound level of equipment, A weighted and corrected: L (4) = 43.29 dB <50dB

specified.,

9, TEST RESULTS: Passed the test, -

© ICMET Craiova 2008/IM
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TEST REPORT No. 10368 PAGE3
1. IDENTIFICATION OF APPARATUS

Substation MV Switchgear (ABB SafeRing)
Type MP-11-2 "~ CCF
Serial number/year 23972008 20082337360001 /2008
Technical specification / - / See pages 10to 16
Drawing ‘
Contract No.: 2221 /10.11.2008
Product receiving date: 10.12.2008

Product condition at receiving: New

2, TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER
. Substation MV Switchboard

Rated power 800 kVA -
Rated voltage 20/0.4 kV 24 kV
Rated current - 630 A
Rated frequency 50 Hz 50 Hz
Rated short - time withstand current:

- peak value 40 kA 40 kA
- r.m.s. value 16 kA 16 kA
Rated duration of short-circnit (fx) 1s Is
IAC clasification AB

3, TESTS PROGRAM
Current calibration test.
Internal arc test with arc initiation point between R and S phases

- on input terminals of MV switchgear left side (IAC A)

- on input terminals of MV switchgear - right side (IAC B)
Arcing point was initiated by means ofa copper wire having 0.5 mm diameter.
Test parameters were: Ip = 40x0.87 =348 kA, Ik = 16x0.87 = 13.92 kA, tk = 1sand 6 kV
three-phase applied voltage on the input terminals of MV switchgear.
The combined vertical and horizontal indicators were placed
~ for JAC A in front of the MV Switchgear at 300 mm distance with doors of MV
compartment opened, in front of the door of LV compartment and in front of the door and
window of the transformer compartment at 100mm distance
—for JAC B in front of the doors and the window of the sransformer compartment and in front
of the doors of the MV and LV compartments at 100 mm distance
Tests are performed according to own procedure PT 03,07.

4. RESPONSIBLE FOR TESTS: Eng. Ilic Sbora
5, PRESENT AT {HE TESTS: Mr. Borislav Tliev from METIX Ltd.

6. TEST REPORT DOCUMENTATION  Oscillograms 3 ' ’{?q%%es 3;
Drzgﬂ

Pratos 7. 0 COPHTmeA
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7. DATA OF TESTING AND MEASURING CIRCUIT

TESTING AND MEASURING DIAGRAM

Ik Sc

T ~Power ironsformer ) c ~Lapacitor
G¢'  —Shortcircuit geperator ‘ R ~Resistor
Ik -6k circuit bregker 1R ~Shock step up tronsformer
ip —12kV protection circuit brecker 1C ~Shock step down transformer
Sc —6KY moking switch M1-MB--Measuring poinls
Sk —12kV moking switch 0 ~Apparotus to be tested ( ’
XR-X ~Reoclors K —Shori—ciecuif
: PIE
Table 1
Phases number 3
Source/ connection G2 /A
Transformer/Rate TR 4,5,6/1.07
Earthing Source -
Apparatus Net earthing connection
Reactor ' [€2] 0.133
Power factor <0.15
M1 - Apparatus current — Rogowski coils 30 kA/V
M4 - Supply source voltage - Voltage transformer 15000 V/100 V
M6 - Apparatus voltage — Voltage transformer 35000/100V
8, INTERNAL ARC TEST
The test results are presented in table 2.
Table 2 ({
. Urs | Tpr IR - - | DURS |- - -
Oscillogram ¢ ygp IpS LR t It med DUST Remarks
No. UrrR | T kro | DUTR
ki | (Al | ] [Beed [ KA ] )
5.6 35.7 14 -
7437172008 | 56 | 357 | 14 | o025 | 14 ) Current
54 _ o _ calibration
. 59 35.85 14.6 , 610
7437212008 | 59 | 3585 | 146 1 14.6 " Tntemal acc tost
59 fo C A
. - - - (s J TN
' 59 348 | 143 952 Z{f’{z&g / .
) Internata (f 5 I
ao0s | 59| 3 ) M3 | 1| 143 : e 1 /] W i

Measurements were performed with extended uncertainty of: 1% for voltage; 1% for current;
0.5% for time and the confidence level P=95%. ~  loss

//*%Sﬂm) A\
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8.1. Symbols used in tables and oscillograms

IRISIT = Shori-circuit current

IpR IpS Lt = Peak values of short-time withstand currents on the phases R, S, T.
IrkskT = Rm.s, values of short - time withstand currents on the phases R, §, T.
1t = The duration of short — circuit

Tt med = Effective current mean value

DURS, DUST, DUTR = Voltage drop on arc
URS, UST, UTR = No-load applied voltage

8.2 Remarks
1. Aspect of Prefabricated Concrete Transformer Substation and indicators in the test circuit

for JAC A are presented in photos 1 and 2.
2. Aspect of the Prefabricated Concrete Transformer Substation and indicators after the test

for JAC A are presented in photos 3 and 4.
3. Aspect of the Prefabricated Concrete Transformer Substation and indicators in the test

circuit for IAC B are presented in ptiotos 5 and 6.
4. Aspect of the Prefabricated Concrete Transformer Substation and indicators after the test

for JAC B are presented in photo 7.
5. For IAC A the indicators were made of black cretonne (140§/m2)
6. For JAC B the indicators were made of black cotton (50g/m”)

7. At the test for IAC A:
- the doors of MV Switchgear and the doors of LV compartment and Power Transformer

compartment didn’t open and parts from the Substation didn’t fly off;
- the indicators didn’t ignite.

8. At the test for IAC B
- the doors of MV compartment, LV compartment and Power Transformer compartment

didn’t open and parts from the Substation dida’t fly off ;
- the indicators didn’t ignite.

8.3 Assessmept of the test result

Table 3
Criterion ~ .. o - -Result
1.The doors, covers etc, correctly secured do not open Fulfilled
7. No fragmentation of the enclosure occurs during test Fulfilled
3. Arcing does not cause holes in the roof and in the accessible sidesup to a Fulfilled
height of 2 m
4. Indicators do not ignite duet of the effect of hot gases Fulfilled
5. The enclosure remains connected to its earthing point Fulfilled

9, TEST RESULT: PASSED THE TEST

® ICMET Cralova 2009iM
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TEST REPORT No, 10366 PAGE 3
1. IDENTIFICATION OF TEST PRODUCT

Prefabricated ' MV Switchgear Transformer
Substation ABB(8afe Ring)
Type MP-11-2 CCF ETR800 20/0.4
Serial number/year - 083/28099
239/2008 20082337360001/
2008
Technical specification - / See pages 9-12
/Drawing
Contract no: 2221/ 10.11.2008
Product receiving date: 10.12.2008
Product condition at New
receiving:
2. TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER
Substation MV Lv Transformer
Switchgear Switchboard
Rated power 800 kVA - 800 kVA
Rated voltage 20/0.4 &V 24kV 04kV 20/0.4 kV
Rated current - 630A 1250A 23.09/1154.7A
Rated frequency 50Hz 501z 50Hz 50Hz
Short-circuit voltage - - - 5%
Connection - - - Dyn5
Total loses 129337 W

3. TESTS PROGRAM
3.1 One test to check the temperature-rise test of the transformers and the low voltage apparaluses from the

substation,

The temperature tise test was performed at total losses of 12933.7 W up to the oil temperature siabilisation,
followed by the heating at rated current In=1154.7A for an hour,

Supply was made by copper flexible cables with 8 = 3x(4x240 mm? )in fow voltage panel on general bars with
high voltage windings short-circuited.

3.2 Deterntination of thermal class of the substation.

4, RESPONSIBLE FOR TESTS; Eng. Catalin Boltasu
5, PRESENT AT THE TESTS:. Eng Borislav Hiev from Metix Ltd.

6. TEST REPORT DOCUMENTATION Diagrams -, Tables 6,
Photos 1; Drawings 4.
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f

7. TEMPERATURE-RISE TEST
7.1 Three-phase supply circuit for temperature rise test

T - Feged CT

rC

Fig. 1 — Test diagram for current paths temperature-rise test

G - Generator type GSAM — 390 kVA, 400V, 50 Hz
PC - Connections panel
T - Adapting transformer made of 3 single-phase transformers of 400725V,
10 kA, 50 Hz
CT - Current transformers type CIT-—2000/5 A
0 - Object to be tested

7.2 TEST CONDITIONS AND CALCULATION RELATIONS OF TEMPERATURE-RISE

Table 1
Test stage 1 1
Loss Current / period
Load type (W) : (A / minutes)
12933.78 1154.7/60

Calculation relations (IBC 60076-2:1993, clause 5.4):

- "0y = (Ra{ Ry)*(235 +0) - 235 - for cooper winding

AG=0y-0, '”
ADy =0, -0,
where:
0 - windings average temperature
R, - windings resistance measured in cold condition
R, - windings resistance measured at shutdown
B, - envitonment temperature in cold condition
0. - environment temperature at the end of temperature-rise test
AQ - windings temperature-rise .
B, - oil average temperature at the upper part '
A8, — oil temperature-rise EEFHQ C PHFMH’QP%
) iy
. RIS
L) w
© [CMET Cralova 2008/1M R
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7.3 RESUL'TS OBTAINED AT TEST
7.3.1 Transformer’s temperature-rise fest inside the substation

Tabie 2
o Determined values
Windings Ry 8 Ra Ba AD ABy
© |0 (Q)8 o)y | O (°C)
HY 5.859 7.70 81.44
LY 2.20x10° 15 2.9x10° 1245 82.09 7295

Measurements were performed with expanded uncertainty of: 3 % for voltages; 3% for
currents;

2.5% for time and the confidence level P = 95%,
where: '

HYV - high voltage winding

LV - low voltage winding

Remarks: Values of the measured resistances, calculated temperatures and temperature diagrams are
presented in pages 5, 6, 7..

7.3.3 Measured values of currents, losses and temperatures

Table 3

Time Hour ! 13.00 | 14.00 | 15:00 | 16.00 }17.00 } 18.00 | 19,00 | 15.03 | 20,03
Current I A 1143 | 1220 | 1215 § 1219 | 1220 § 1219 | 1211 | 1152 | 1154

on L A 1152 1 1239 1 1217 | 1221 | 1217 | 1221 | 1209 | 1156 | 1154
phases I, A 1246 | 1224 { 1217 | 1213 | 1216 j 1213 } 1213 | 1154 | 1155
Average current | I, A 1247 | 1227 | 1216 | 1217 | 1217 | 1223 ¢ 1211 | 1154 { 1154
Measured P, w 4260 | 4220 | 4320 | 4280 | 4300 | 4270 | 4270 3840 | 3870
loss P, W 4480 1 4460 | 4360 | 4430 | 4400 | 4430 | 4380 | 4010 | 3980

P W | 4200 | 4250 | 4250 | 4230 | 4240 | 4240 | 4290 | 3870 | 3890
Total loss P. | W |12940{ 12930 | 12930 12940 | 12930 | 12940 | 12940 | 11720 11740

8, | °C | 14.68 | 14.78 | 14.40 | 13.89 | 13.77 | 13.51 | 13.12 | 13.06 | 12.38
Environment 8, | °C | 1441 [ 1449 [ 1417 ] 13,711 1343 | 13.21 | 13.11 § 13.04 | 12.29
temperature 0, °C [14.85]14.97 [ 1479 ] 1428 | 1396 | 13.72 | 1340 | 13.24 | 12.68
' 0, | °c | 14641475 1445} 13.96 | 13.72 | 13.48 | 13.21 } 13.11 | 12.45
Ol temperature | 6, | .°C..| 78.39 | 80.78 | $2.42 .| 83,61} 84.56.] 85.24 | 85.88 | 8592 | 854
Oil temperalute-rise | AD, [ °C | 63.75 | 66.03 [ 67.95 [ 69.65 | 70.84 | 71.76 | 72.67 | 72.81 | 72.95

Measurements were performed with expanded uncertainty of: 5 % for powers; 3% for carrents; 2.5%
for time and the confidence level P = 95%.

7.3.5 Symbols used in'table 3 :
8.1 ; 02 ; 8.3 - environment temperature in 3 measuring points
0, - environment average temperature: 8, = (85 + 6, +0,3)/3
1), I, Iz —phase current
Py, Py, P3 —phase power
Py, ~ total loss

@ ICMET Cralova 20084M
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7.3.6 Values of the high and low voltage windings resistance measured after shutdown

The resistances of high and low voltage windings were measured in direct current for 10 minutes (one
reading at each minute) using the ammeter-voltmeter method. The windings resistances determination
at the time of shutdown (tp)

Table 4
Time High voltage winding ’ Low voltage winding
tmin] | Unv (V] Inv [A] Ruv [©2] | Urv [mV] Ty [A) Riv[mQ]
1 1.401 1824 7.680 23,055 3,01 2.87
2 1.393 182.4 7.637 22,912 8.01 2.86
3 1.386 182.4 7.598 22.821 8.00 2.85
4 1.380 182 4 7.568 22,735 8.00 2,841
5 1.376 1824 7.543 22.645 7.99 2,834
6 1.372 182.4 7.521 22.556 7.99 2,823
7 1.368 182.4 7.50 22.464 7.98 2.815
8 1.365 182.4 7.483 22.359 7.98 2.801
9 1.362 182.4 7.467 22.245 7.97 2.791
10 1.359 182.4 7.450 22.198 7.97 2,785

Measurements were performed with expanded uncertainty of: 2.5 % for resistances and the confidence
level -

P =95%. :

Remark: Currents and loss values were measured using class 0.2 apparatus

Measurements were performed with uncertainty of: 2.5 % for resistances and the confidence level

P =95%.

BAPHO C OPYTIHAA
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7.3.8 Temperature-rise of the low voltage equipment

Table 5
No. | Elements and temperature measuring points Temperature-rise [°C]
denomiantion in fig. 1 Caleuled Admitted
R | 8§ | T
1 | Circuit breaker terminals
- Input 68.54 | 67.12 | 68.88 70
- Qutput 67.98 67.7 68.91
2 | Circuit breaker manual operating lever 23.4 25
3 | Low volige compartment environment 22.12 -
4 | Environment temperature 12.45 -

The measurements were performed with expanded uncertainty of: 3% for temperature and
the confidence level P = 95%.

8 THERMAY. CLASS DETERMINATION

( To assess the thermal class the following relations (IEC 62271-202:2006, clause 6.3) will be applied:
i Aty =ty ~ b,
Aty =t -~ ta,
At = Aty - Aty
where:

ty - temperature of the transformer windings outside the substation,
t» - temperature of the transformer windings inside the substation
1,2 - environment temperature at the end of transformer temperature-rise test inside the substation

At, - temperature-rise test of the transformer windings inside the substation,

8.1 Thermal class determination

Table 6
Aty [°C] ALC1] 12[°Cl |[120°C] At[°C]
HY 62.5 81.44 93.39 18.94
: winding
(. v | 6 | 8209 | 9454 |I2as 18.09
L s ‘ 18
Oil 54 72.95 85.4 18.95

These data are according | These data are according to table 2 of this Test Report
Remarks: to technical records made
by EMO OHRID AD test
certificate

Thermal class; because 15 K <At <20 K = Class 20

9. REMARK

Aspect of the substation in the test circuit is presented in photo from page 8.

Popee

L6 1 ™ .
10, TEST RESULT: Temperature-rise of the low voltage equipment did not exde'.gd’tﬁgsgegg%ﬁ ﬁ H ﬂf%
limits (see tables 5) and thermal class is 20 (see tables 6). ' i
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10.1 Photo

' Aspect of Prefabricated Concrete Transformer Substation in the test circuit
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TEST REPORT No, 10366
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DESCRIPTION

1. Cable hermelic transition .HS! 150 E-K/100
2. Concrete container -layout+ cabln
3.Metal frame for mounting RMU

4 Metal banier
5.Roof far container
6.Melal beam
7.Hole for cables (supply) AT HP 113 000004 -
8.Cuble holder bar Skald Masslplece Prefabricagﬁﬁ’ crefe
9.Transformer - BOOKVA 1:50 Transfon 5§ m&w
0.RMU - ABB cheet
SECTION B-B TRANSFORMER 800kVA
) SITUATION OF EQUIPHENT IN PCTS
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DESCRIPTION

1. Cable hermetic transition  HSI 150 E-K/100
2. Concrete container - layout + cabin
3.Metal frame for mounting RMU -

]

4.Metal barrier
5.Roof for container
6.Metal beam ) ‘ m'r.\'w:-u-:-xmam
7 Hole for cables (su pply) Skale Massletece Prefabricated Concrete
8.Cable holder bar 1;50 Transfornrer subs(a{ga% g .
- = - - e
9.Transformer - B00KVA Sheet]  sperron a-a TRANSFORMER %0.0&{4%%?1 ﬁh ﬂé
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RESEARCH-DEVELOPMENT AND TESTING NATIONAL
INSTITUTE FOR ELECTRICAL ENGINEERING

ICMET CRAIOVA

HIGH YOLTAGE DIVISION - HVD
HIGH VOLTAGE LABORATORY - HVL
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AK‘I(ir!P.ﬂr.ng;
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n
4 " =] g
DAT-P-266907. , .
2 200515 Craiova, Cales Bucurésti 144

Certificat de fnmatriculare: J 16/312/1999; Cod de tnregistrare fiscala RO3871599
Phone: 0351 - 404888, 0351 - 404889, 0351 -- 402425; Fax 0251 - 415482, 0351 - 404850

TEST REPORT
No.41843 /12.12.2008

1. CUSTOMER: METIX Ltd, Buigaria
Str. 40, 2850 Petrich , Bulgaria

2. MANUFACTURER: METIX Ltd. Bulgaria
Str. 40, 2850 Petrich , Bulgaria

'3, TESTED PRODUCT: 800 kVA, 24/0.4 kV Prefabricated Concrete Transformer
Substation

4. REFERENCE STANDARD: [EC 60529 / 2001
5. TEST PERFORMED: Verification of the degree protection IP - 23D
6. TEST DATE: 08,12.2008

7. TEST RESULT: Passed the test. :
Report has 5 pages and It Is edited in 4 coples from which 3 copies for customer.

]

HEAD OF HIGH VOLTAGE DIVISION HEAD OF LABORATORY
Eng, Dorid POPA Eng.Aur%I UNGUREANU

I O "

1. Rosults refor To lest product oy, m
2, Pubfication or mproduction of the confents of tils report kn any ofher form unfess Ks 3!

alowed withou! wiiting approvel of division to which laborlfatory belong to. )
3. Accrediation of the Jaboratory or any of #s Test Report lssued under sccreditation regime do not

Imply themselves an approval of the product by the eccrediation body.
@ ICMET Cralova 2008
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TEST REPORT No. 41843

HVD

Content

Identification of the test product

Technical characteristics established by manufacturer
Tesls program

Responsible for tests

Present at the tests

Verification of the degree protection IP ~23D

Drawing
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1.Koma £0,00 = koma Hacmunxa \
- 2.B6emoH sa ocHosama u kanaka C30/37(B35 no EH206,
eodonnbmrocm W0.4)
3.Cmomana sa apmamypa A | u Alll - DIN 488 - BA]C EH 10204:2005
4.CmomaHa 3a 3axtadHa vacm BSt 500 S(B) - DIN 488-2, -6:1986-06.
6.06pabomua chacadru nosvpxrocmu - enedaii Yacm Apxumekmypa
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Mauzs Maca Bp.
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IABEREXKA :

1. BemoH ¢ wiae no akoem Ho Hamuck C 30/37, cbenacHo BAC 8\1206 1: 2002, Bw03,6;
2. CmomaHa Al ¢ Rao=225.MPa e e .
3. CmomaoHa 3a 30kA. uyacmu: BCmdkn u BCm3nc no BIAC 2592 71

4, 3Y 30 punzboamobe M36 — 46p.

5, 3abopuyHu webobe ¢ komem hw=6mM, ocben o3HaUeRUME HO YEPMENO,

6, Enekmpogu mun ES0A no BAC 5517-65;

7. EneMeHmume ga ce mpemupam ¢ ankugeH epyHg U ge ce Bosgucam egHOKPOMHO

¢ amKug- eMalnaaagr Bmopua naacm eMolANOK ga ce HAHece clleg MOHMAXG
8, Mo ca ocusypu ynabmualome Ha GemonwHaomo cMec upes Bubpupansg

Maiad Maca Bp.
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3ABEJTEXKH :
1. Bemon ¢ knac no akecm Ho Hamuck C 30/37, coenacro BAC EN206-1: 2002, BwO,6;
2. CmomoHa A ¢ Ra=225 MPa -
.3 Cmowmona 30 30k yacmu: BCm3kn u BCm3nc no BAC 2592~ 71 o
"4, 3Y 30 puneBoimobe M3E — 46p. ; T
5, 3obopounu webobe ¢ kamem hw=86mMM, ocbeH oaHoueHume Ha UepmesKa;
6. Enexmpogu mun ESQOA no BAC 5517-65;
7. EneMeHmume go ce mpemupam ¢ OJKUgeH spyHg U ga ce BOosgucam egHOKpamHo
¢ ankug—emolnnok Bmopus nagem eMainNoK ga ce HOHECEe CReg MOHMaXG
8. Ho ce ocueypy ynnbrHaboHe Ha BemolHamo cmee upes Bubpupaue
Maab Maca Bp.
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MPYWIOXEHUE Iii

MHGTDVKL{MH 3a MOHTaX Ha obBUBKaTa Ha TEXHONOMYHOTO CbopbMaBaHe
Hacmomqemo npuoxeHue e t320MEeH0 L8 epbL3Na ¢ yyacmuemo Mu a:

Hocmaska u Mormax Ha Bemorosu Komnnexmuu mparehopMamopHu nocmose
/BKTIY, Pegh, Ne PPD 15-042,

opeaHusupar om “YES Pasnpedenonue Brnzapus” Al
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BMKTIH MII-11 800/20/0.4
bemonosa Monobnouna Komnnexmua Toanchopmamonna
Hodcmanyusn

Monmaorc

OMKTII-MIT 11 800/20/0,4 e 6emonosa MoHOBROUHA —KOMMACKMHA
mparcdopmamopra nodemanyus,0bopydeana ¢ ypedba RMU ¢ demonmupyes
HOKpUS npes Kotmo ce MOHmUpa mparedopmamoprama mawuta /0o 800kVA/

BMKTII ce moumupa na obexma/npedeapumenro uspabomena ¢ 3agodcxu
YCROSUS,KAMO He UBUCKEd HANpasa Ha donvanumener gynoamenm .Cowama ce
MOHIMUPA 6 USKON C PAIMEPY NO YKAZAHUME Yepmedicu.

Ilo npunodicenus nadan na uskona u ochoeama Ha BMKTIT
Oa ce npedauou;

~Koma dvno uskon -1,15m.0m nusomo na mepena

~DyHOUPaHeo 0a e Ha MuH. 75¢M.0m HUeoOmMo Ha mepena

~H3rona 0a ce usnvanu kamo obuy komnosan ¢ Harion 1:2

-Obpamnume Hacunu 0a ce UNLAHAM HA niacmoee om RO 20CHMMaKvA U
mpambosam 0o docmuzare Ha cpedHa 0BeMHEi HIbMHOCH, PABHA Ui HO-200AMA
om CMAHOAPMHAMA.

-Hacvk Sem.

-Hloonosicen bemon C12/15,15 em ¢ mpesica ¢ 6,5/20

F3rona 0a ce npueme om unoicenep 2eonoz

Ocrosume ca opasmepent 3a HOPMARHO noyeeno namosapeane 1,5kz./cm2
Hsrona 0a ce usnvinu cve wikapn ¢ Harnou 2.1

1Ipu eucoru noOnouseHU 600U OKONO c2padama Ha mpagponocma da ce UsHbAHY
OpeHavic ¢ nephopupany mpebu u GbHUHA XUOPOUSORAY UL

Honycr npu monmanic na obemuy enemenmu  xopusonmanno 10Mm. Ha 3. 0,0
gepmuranno +/- 5 mm.na 3.0m. YUY TN
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Lipu mpancnopmupanemo na EMKTII,mosapnama u Mpancropmua
Mawiuna mpabea 0a e cvobpasena ¢ mesicunama t,

Cned monmaowcvm na BMKTII ¢ uskona ce demonmupam ycmpoiicmeama 3a
MPAHCROPMUPARE  u  MOHmMupaHe,npedsudenume 3a mosa omeopu ce
YIOIHASAm u 3ameapam. H3pabomea SoHMNUAM 303eMUMENeH KONMYD it ce

nooseoicoam rabenume CpH u HH-ynwomnseam ce/xepmemuunol.Hanvans ce
obpamuus sanuc u ce mpambosa.
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SUEENERK
1. Bemon ¢ kaoe no axecm Ha Homuek C J0/37, coesocwe BHC BY206—-1: 2002, BwO.6;
2 Cmomarta Al ¢ Ra=225 MPa
. 4 Koma gbro wixon —1L,151 em pubomo Ho mepoHg
4. Oyigupohemo ga @ Ho MUR 75 ¢4 om nubomo HG mepoig
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LMKTI MII 12 800/20/0.4
bemonosa Monobnouna Kommaexmna Tpauchopmamopra
Tooemarnyust

Moumasic

BMKTII - MIT 12 800/20/0,4 e 6emonosa sonobnouna xonnekmua
mpanchopmamopna nodcmanyus, obopydeana c ypeoba RMU ¢ demonmupyem
HOKPUS Hpe3 KOLIMO ce MONMUpa mpancgopmamopHama mawiuna /0o 800kVA/

BMKTII ce moumupa wna obexmal/npedsdpumento uspabomena e 3ae00cKu
YCROBUS/, KAMO He U3UCKea HANpasa Ha Oonvanumenex gyndamenm. Coujama ce
MOHIMUPA 8 UBKON C PASMEPY Co2RACHO HPUNOICCHUME YEPIMEDICU,

Ilo npunooicenuss naan Ha uskona u ochoeama na SMKTI
da ce npedsuou.

~-Koma ovro uzxon -1,05m om nusomo na mepena

-Qynouparnemo O0a e na 80cm om HUBOMO HA Mmepena

-H3xona 0a ce uswoaHu kKamo 0buy Komnoeax ¢ Haxknon 1:2

-Obpamuume Hacuny 04 ce USHBAHAM HA nracmose om ho 20cm.uaxvil u ce
mpambosam do docmuzare Ha cpedna 0BeMHa RTMHOCH,PAGHA UIY HO-200MA O
cmanoapmuama.

-ITncox Sem.

-IToonoaicen Gemon B15,15 cm ¢ mpesica ¢ 6,5/20

Hszxona da ce npuemMe Oom UHIKEHEp eeolioe

Ocrosume ca opasmepen 3a HOPMAanHo noyeeHo namosapeane 1, 5ka./cm2

Hsxona 0a ce UsnviHy cec wkapn ¢ Haxnon 2:1

IIpu sucoru nodnousenu godu orono cepadama na mpagonocma 0a ce USHLANY
Openaoic ¢ nepghopupary mpeby 1 GoHUHA XUOPOUIORAYUA

Honyer npu monmacic Ha obemny enemenmu  xopuzonmanto 10mm, na 3.0m. a
BEPIMUKATHO +/- 5 Mm.Ha 3.0m.
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IIpu mpancnopmupanemo rwa EMKTILmosapnama u MPancnopmua
MauiHa mpabea da e cvobpasena e medcunama i,

Cred monmascem na BMKTI e wuskona ce Oemonmupam yempoicmeama 3a
mpancnopmupane u monmupane. Jlpedsudenume 3a mosa omeopu ce yniemnseam
u samsapsam. Hspabomea eoHuHUAM 3asemumenen KOHMYD # ce Hodeexcoam
kabenume CpH u HH, Cwwpuime ce yanvmussam xepmemuuno Hswonnsea ce .
obpamnus sanuc u ce mpamboea.
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MHHACTEPCTBO HA BbTPEITHUTE PAROTH
TJIABHA JHPEKIAST OKAPHA JHACHOCT M 3AINIATA HA HACEJIEHHETO”
“IEHTLP 3A § ]

AHUSA ¥ EKCUEPTRII
o 1619 -Corw, yn."Ornebopen’™ N1, ver.: 857 03 26, B57 46 89, haxc: 85702 14

Per. Ne 644D Excn. 2.
-h'-' ................ : éﬂ(gﬁ'uzlﬁl I.

KJIACH-(DHKAH.H:OHEH OPOTOKOJ

Knacudmeanas na orgeycrofiunsocy
B cborBercTBHE ¢ BC EN 13501-2

3agsuren; , Meraxe” OOL, 2850 ﬁezpmr, oGnacr Braroesrpag, o6muna ITetpau,
1. ,,CBoGona” Ne 49, :

ITmemMo Bx, Ne IH- 870/07.09:2011 I,

Hoxrorsen ov: Otnen ,Ierrsp 3a msenensanms excreprasy’” ma I'JIIT53H-MBP
1619 Codus, yn. »OraeGopen” Ne |1, (

Hie ma mpopyxra: Ilperpamma mocema croMaBoberonra crera THnm BKTII
»MeTHKCY,

sk

Hsnanne nomep; 1.

Tosm wmnq;mcamoxen n;;omxon CHABPXA 4 (YSTHPH) CTpanEHE H MoXe Ja &hne ‘E%IQUQQQHFMHA“A
HIIA B313/I°H OTHOBO C&MO B ITRJIHHY CH BH, ‘

' - Kmeudmxsusouen npororen
Excvemnanp 1 Jduerlord -




1. Opeacraesine

Tosr  xnacaduxammonen UPOTOKON  ompentens  wracedukamusra  3a
OraeycrodTuBocTTa Ha lpeTpagHa HOCeMIA CTOMAROGETOMHNA Crena, tHm BKTII
»Metaxce” ¢ Tpaneropmmmo CORICHHS, B CBOTBCTCTBHE ¢ NMPONEAYPHTe OMHCAHM B
BJIC EN 13501-2,

2. eraiing na KIACHPALHPAHAs DPOXYKT
Iperpannara Hocema cTomaHoﬁ_el:oHHa ¢teRa THn BKTII

mm x 3000 mm, mosimen ¢ HeNPeKLCHATO Honarade A3 6eromna,
Apmapoxara ¢ or wrac Al ¢ Rs= 22,5 kN/m? i AlIl ¢ Rs= 37,5 kN/m?, ITpw
H3ORIHCHRETO # e H3nomsBana CTPOHTe/HA CToMana TAnm BSO0C JBotina

‘3PMHPOBEYHA Mpexa 0T CTOMaHa 26,5 ¢ pasmep Ha oTBopuTe 150 mm x 150 mm,

Knacsr na Geroma e C30/37 (B35, chruacHo mamcksamuaTa ma EN 20s, ¢
BopowrsToeT W 0,4). Komerpykmmara e H3Tpajiena TdKa, e apMHpOBKATR ¢

SaIETeHa ¢ MPHEMYM 17 mm 6erom,
Harosaprarero e onpegesnero na asa COGCTREHOTO TeINO Ha KOHCTPYKIESTA

H W3HCKBAHMATA 33 BPEMeEHHH RATOBapsaHWA, onpexenen® mo Hapexba N3 sa

»OCHOBEH 1mONOXKerms 32 TIPOCKTHAPANE HA KOHCTPYKIMHTE B CTPOSXHTE N 33

BR3RCHCTBHATA BEPXY TAX", F3umcieHoTo HaTOBapBaRe © B paMxwTe Ha 4,5 KN/m.
CromanoGerornata crena gennimuTenmo o HATOBapeHa BEPTHKAIHO N0 OCTA ¢

PABHOMEDHO pasmpejesieH TOBap O BpeMe Ha H3OUTBAHETO,
Ipomspoxmren ra Hocemara croMaroGeTorna crena Tan BKTTI wMeraxc” e

»Metake” OOII, 2850 Tlerpmu, ofact Biaroesrpay, oSmmma Ilerpm, yi.
+CBoGozna” Ne 49,

Ilporokonst or mammrBawe e
KIracurKanus,

NpPEeXOCTaBeR 33 M3IOTBAHETO HA - Tasd

f

3. Oporoxonn o1 msmarsanmgTa ¢ HPH/IOKeHHA H PE3YJITATH 0T H3XATBARAKTA
B ChOTBETCTBHE © KyIaCRDAKANALTA,

3.1, Opotokonn or H3OHTBAHHATA

e na HFive na sausurens | Mamareane » HRTR Mn HR
Jdaboparopusra _ i
HBBH;W"H .| Tposokon
| Henapuiua | sMeTERS” OO zrlrag.tzg }5&/ ETIC EN 13631
GesonacaoeT ) Vo, I . _-EEL‘M_‘A%
SRl
- o ':A".--;"ii
Kaacnguianmoney npoToxox BHI HAMAJIHAK HA {TA TR g“fj\
r e i ‘lonl
AN ety e
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3.2, PesyaTaTH or g3uATBARRLTS

Merox k2 wuETERRe & AaTa Hapamersp Pesynrara
Iinpng Tecr MeTon 2 momep Ha mynRTRANCTO HPRIIGARCH MOHTIR ReTARNHA BA MOHTRKA
HOCSIua cHocobHOCT 123 min
HEeOPOHEMASMOCT 123 min
DAMYSOH TaMIon -
XiauGLp Ha 0TEOpa -
NPONEBIDKATENHOCT HA barpxeafe 123 min
TCPMOHIONIARKS 123 min
L -
I; v
HNTHIBAHG .
NOXRHHTIIG JolfcTBHS -
SAUHOTCHAS 120 rain
APYTH NADBHETPH AX0 & HeoOXO0MHMO .

4. Knacndaxanug m ofxder Ha nprioxkenme

- 4.1, Knacapuxanus orHoCHO:

Tasa knacudaxanps e E3jazens B CHOTBETCTBHE C Kinaysa 7 or BJIC EN

13501-2.
4.2, Knacudaxanna

Ilperpagmara Hocema cToMaHOGeTONHS creda tEn BKTII ,Merakc* o
KIacHGHIHpaHa B CHLOTBETCIBHE CBC CIIGHHATA KOMOHHAUES OT NPeACTABCHH

[apaMeTpH i ONpeAesieHN KIacoBe,

-

E 1 W t|t
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T

X | x| x| - ]2

o - [-{-|-] -

Knscudrraunoner nporokosn
Ememnaap 1 JIH
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4.3, O61acr ng npujioxKende

LoBeYe o HpoMenure, HoCoveH: - HO-NONXy H KOHCTPYIaIHSTa OpogBILKaBa Aa

OTrOB2pA Ha chLoTBeTHHTE TIpaBAJIa 33 NpeeKTHpane 110 OTHOIICHHAe Ha Helimarg
KopasuHa i yeroityumocr,

* Hamangsage pa BHCOYHHATA, :
* VBenwwapame ug nebenunara ma CTeHaTa;
* VBermuapane ga Heberrnaata va MaTepHaNmTe Ha ChoTaBRMUTe 9aCTH;

* Hamanspange ma pascTosHEgTa Moy IEHTpOBeTE Ha 3aKpemmammmre
elleMeHTH; :

* HaMmanspape ga IPHJIAraHOTO HaToBapRage;
* YBemmuasane ga IUAPOYHAATA, -

(
Y 5. Orpanavenng
Tosm KIacHHKaunogey ROKYMEHT He Ipeicranisma BHI onobOperne pmm
ceprAdEKaAmyY 5a Toay HPOXYKT,
H3BLPINRY
KJLACI;I(I)HRAIIHHTA: .....
/medk, B, Flerkop/

Knacudnraunoney npoToKkes '
+ Exsemnaap 1 Jner 4074




: PEHVEBJIUKA B'BIUTAPHUS

MHHHCTEPCTBO HA B'LTPEHIHHTE PABOTH
mmmmammnﬂmmumummm

I'p. Codwn 1309, yn, ,,Miporoxs” M 171A

0
IH HUKOJIA IDKAMEBA3OR
YIIPABHUTEJI HA

“METHUKC”, 00]]

I'P. IIETPHY (
YJI. “CBOBOIIA™, No 49 '

Ho Bx, Ne 11C-629/21,04.2011 1,

Bis Bprska ¢ wuckamero Bu 3a craHoBHmero ma [JIIB3H, no
NpeRnoXxenaTa AOKYMEHTAOHSA 33 THIIOBH ChOpbXeHHs “BeToHNM KoMIUTexc:m
TpaBcOpMaTopEn Toacrannuy ~ BKTIT tanose — BXCITY no 1x800/20/0,4 KV; BKTTI
Ao 2x800/0,4 xV; BKTII no 1x1600/0,4/20 xV; BKTII 7o 2x1600/0,4/20 xV 1 3axpura
basnpenemmreima ypensa no 20 xV (sB310Ba CTaHIHA), By yrenommBame ciexmoTO!

Ilpescrapena e IPOCKTHA ZROKYMEHTaums 3a “Berommy KOMIUTEKCHI
TparcdopMaToprny noxcrasme ~ BKTII tenose — BKTIT x0 1x800/20/0,4 xV; BKTII
zo 2x800/0,4 KV; BKTII o 1x1600/0,4/20 xV: BKTII Mo 2x1600/0,4/20 xV u JakpeTa
pastpenemurenna ypenfa xo 20 xV (BB3m0Ba craEmus), xomro ce pasnonarar B
CAHOCTAHH CIPAIM ¢ KOHCIDYKIHEA OT crnobiemMu  cromMaHoGeTORHM namesH (
(cToManoGeronny manemy o AelestHna 6 cM, crofenn ChC 3aBapKa), CECTOANM CE OT — -
TpaHcGOpMaTop/n 1 roje Mepewe, = .

Cranoppmero ma IJIIB3H - MBP ©, W€ MOHTHPAHETO Ha CHOPEKEHHATA
“Betomsn xommrexcr 'TPAHCHOPMATOPHH TIOJCTAIIR — BKTII tumose — BKTII o
1x800/20/0,4 xV: BKTIT Ko 2x800/20/0,4 xV: BKTII mo 1x1600/20/0,4 xV; BKTII no
2x1600/20/0,4xV g Sakputa pasmpejeimTenHa ypexba 7o 20 xV (smanosa crammus),
MOXe Ja Ce OChIecTBABA NPH chasBade Ha H3HCKBamuaTa Ha Hapenba Nelz-1971 za
CTPOHTEIIHO — TeXHHYECKH IPABKITA H HOPMH 33 ocArypsBare GesomacHocT mpy mosxap.

32 BecekH  KoHKperem Cy4aH, HHBECTHUHOHHWTe - NPOEKTH 33
CROPBXCHVIAT, Clexsa na OBHaT OHeHEeHH 3a CHOTBETCTBHE CBC CEHIIECTBEHHTE
H3NCKBAHHA 33 GesomacHocr IPH noxap mo pega ma 3VT, C_ TEPHTOPHANHO
KOMIICTeRTHaTa ciryx6a 3a noxapHa Ge3onacHooT i 3aI0RTa Ha HacengHug g C 6’PﬁmHAﬂé

eI =




RESEARCH, DEVELOPMENT AND TESTING
NATIONAL INSTITUTE FOR ELECTRICAL ENGINEERING

1CME T CRAIOVA

LABORATORIES DEPARTMENT
Gallbration Laboratories aceredied DKD : Testing Laboratories accredited RENAR:
« Force . - Hiah Voltage+EMC
- High Voltags - High Power
- Blectromagnetic Fiskd - Low Voitage
No.23104/ 17.12.2008
SUMMARY.OF TESTS

According to the Contract No. 2221 /10.11.2008 within period 08 - 13,12,2008 at High Power
Laboratory and High Voltage Laboratory of ICMET Craiova were carried ont tests on:

800 kVA, 24/0.4 kV Prefabrioated Concrete Transformer Substation (TEC 62271.202)

No. Test type Test parametors Resuftofthe | Tes
tests [ Rep
: .__|no
1. | Dislectric tosts on the high-voitage interconnection. | LI 125kV, 1.2/50ps; | Passedbetest | 418
. lacs toel 6.2.1 PF: 60kV, 50Hz, Imin
2. | Diclootele tests on the low-voltage Imterconnection, | 11 6kV, 1.2/50us Passed thetest | 200
aco. to¢l. 6,.2.2
3. | Dieleotrio tests on awdliary circuits, ace, . 623  |PF: 2kV, S0Hz, 1min Passed the test | 200
4. | Tewporatire-rise test inoluding detormination of 1400 Aeon LV Passed the test | 103
therma) olass, 20 X, ace, to ¢l 6,3 S0Hz
5. | Funotional tests to prove satisfactory operation of the Pased tho fest | 103
assembly aco. 10 l. 6.5 o
6. | Tests to verlfy the deares of protection a2t o o], 6.6 Paswdthetest | 418
For MV and LV compartment
For transformor compartment
7. | Tests fo vanfy the withstand of the enclosire against 20} Passed tha test 200
meohanical siress aco. t0 ¢/, 6.7.3
8. | Tntornal arcing tests TAC-A and TAC-B a%o, to k=16 kA/40 kApeak | Passed thatest | 103
Arnox A tk=13; n=2 tests X
5. | Tests to varify the sound lovel ace. fo Annex B Passed the test [ 103
10, | Partinl disoharge measuremunt . Passed thetest | 418
11, | Measurement of magnetio and electric Al stregoth Passed thotest | 418

More details will b included tn tho Test Reports Nos. 10366, 10357, 10368, 20030, 41842,4 1843 and 41852
written in Bnglish language according to point 1.9 from Atnex 2 of the Contract which will be sent in threc
copies to METTX Ltd, Bulgaria, 8tr. 40, 2850 Petrich, BULGARIA

METTX Ltd, Bulgaria

M. Borishav ILIEY

Wdl3

SN
-| Eng. Constantin ILHQ%??":"-”:';?'“;;*;;.
& © L7 P
o"-'J)l“y %4 MR\

CAVEA BUCURESTT 144, 700315 CRAJOVA, ROMANIA: Matiotiag ROIET]
. Acsount: Lel: ROOZ BRDE170SV29791821700, EURC:ROOSBRDE! TOSV 36544481700 4

BiRD T NCA DE DEZVOLTARE GROUPE SOCISTE OENERALS (BRD-OS0), Cralovs, God Sift RDERODY - N
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- RESEARCH, DEVELOPMENT AND TESTING NATIONAL
INSTITUTE FOR ELECTRICAL ENGINEERING

1 C M'E T CRAIOVA

HIGH VOLTAGE DIVISION

ELECTROMAGNET!C COMPATIBILITY LABORATORY —~ EMC Laboratory

: Calea Bucurestl Nr.144, 200515 Cralova, ROMANIA
: Phona + 40 351 402425, 404888, 404889 Fax; + 40261 415482, 351 404890
wwwxcmet ro, e-mail; market@icmet.ro

‘TEST REPORT

No. 41842/ 12.12,2008
e s s
1, Customer: METiX Ltd
2. Customer’s address: I Bulgaria Srt. 40, 2850 Pelrich BULGARIA
3, Manufacturer: - 'METIX Ld.

4. Manufacturer's address:  Bulgaria Sri. 40, 2850 Petrich - BULGARIA

B, BUT:~ - e et e -L-»Prefabrlcated Concrete Transformer Substation 20/04 kV 800 kVA
' o type PCTS MP-11-2, Serlal no. 239/08
6. Testss . - . .- Measurement of electric fleld
' ' : : - Measurement of magnetic field
7. Test date: - 08.12.2008, 10.12.2008
8. Test standard:‘ " European Directive 2004/40/EC
9. Test resuu : . . The Resuits wil be declared

10. The Test Report contains B pages and was edited in 4 coples of which 3 coples for Customer.

-Head of High Vi t/ age Dlvlslon, Head of Laboratory,
Eng. Do nfﬂOPA ) Eng. George MIHAI
N

't;‘AUTI;NS.:‘ '-' - - _ gngﬂQQ%ﬂi '

a, The resulls refer to test product only. R
b, .Publication or reproduction of the content of this report in any other form unless its complet 7

photocopying Is not affowed Witholit the writteh approval of the division the laboratory bel ,‘gs HO,
c. Accraditation of the Laboratory or any of its T st Reports issued in accreditation regime do:
constiiute or imply, thernseives, an approval of the product by the accreditation body Q

. © IGMET cRAIO\‘iAth_
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" TEST REPORT No. 41842 Page 2
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' TESTREPORT No, 41842 | ' Page 3

4.  General Information about EUT
1.1 Dascription of the EUT:

- Type of EUT: . " .Prefabricated Concrete Transformer Substation 20!04 kV, 800 kVA
Model, - * PCTS MP-11-2
Serial number; - 239/08 .
1.2 Technica} data:
Rafed voltage: 20/0,4 kv
Rated power: | | BOD kVA - ) :
Rated fraquency: . 50Hz - - h ) . _ N

Dimenslons: . 3300 x 2200 X 2900 mm

"4.3 Product's recelving date:-oe..12.2008 T

1.4 Operating modes used for the test: '

1.4, 1 During the electric field measurement the EUT was supplied at rated voltage.
1.4, 2 During the magnettc field measuremen! the EUT was supplied at rated current.
1.6 Test Standard - s =t i :

Directive 2004/40/EC of the European Parllament and of the Councll of 29 Aprlt 2004, on the minimum
health and safety requirements regardlng the exposure of workers fo the risks arising from physucal agents

: (electromagnetlc fi elds)

2, Measuring results
2.1 Resuits of the electric fleld strength measurement

“General infofmation about the test:

Tested by: Eng. Paul Nicoleanu ('\(‘
| Test dale: - 10812 2008 . L.
Measuring instruments: _
Descriplion Manufacturer Type Serlal
EM Field analyzer | Narda Safety Test Sclution GmbH, Germany EFA-300 5-0007

E-Field Unit (EFA-SOO) Narda Safe_y Test Solution GmbH Garmany ‘BN 2245/80.31 | P-0003

Envlronmental condltlons' L .
Parameter . : Rated value . Measured value

Ambient tempéralure: L le°c+50°C iR (10.5£0.1)°C

Atmospheric pressure: ". | unspecified ' 1004 mbar

Relalive humidily: . 5% +85% : 56.5 %
Test p'la.n: - A AR .

. _ rroeon s v | E-Field unit of EFA 300 EM Field Analyzer w ik, MHMA

Testset-up: P central part of each side of the EUT. {ﬁ e UF
Operating modas According 1.4.1

Distance betwean EUT and E- Fletd unlt 1m
Tost procedure: - . ‘ . - i

It was measured the electric field strength using the EFA 300 EM ﬂe[d analyzer and E-Field unit.”

The measurement was porformed on each slde of the EUT, _

. “ b\)\ A \

The maximum value over & minutes pericd was measured
. ’ ” \f
Ny

é.’: \Docureents and Seitlngs\PouticaWy Documerts\Laborator liceront! CE N neereor\2008 WSt Tesl Report Prefabiovied Substationdos 5
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. TEST REPORT No. 41842 : . | o Page 4

Measuring points:

e

AN

— ©o00o

: . Figure 1
Measuring results: - )
Measuring point . 1 2 3 4
Measured value E (V/m) 1 18,24 §75,3 480,6 25,46
Percant of Ilmitimpqs_ed by 2004/40/EC (%) 0.18 676 1. 48 0.25

’ﬁésult: The maxlnﬁum value of eleclric field strength was 675.3 V/im and it was measured in the point
No. 2 shown in the Figure 1 above,

The measurement uncertainty is + 3.4 dB. The reported Uncertainty Is an expanded uncertainty, based on
a standard uncertainty multiplied by a coverage factor k'= 2, providing a confidence level of approximately
5 %. e .

2.2 Results of the magnetic field measurement

General ini’brmat!on about the test;

Test procedure; -

Tested by: Eng. Paul Nicoleany (="
Test dafe: 1 0.12.2008 :
Measutring instrumants: ’
Dascriplion " Manufagiurer. . Type Serlal
EM Field-analyzer-. | Narda Safety Test Solution GmbH, Germany:. EFA-300 S-0007
Envirénmenta] conditions: . -. 7
Parameler. Rated value s | Measured value
Ambient femperature; 0°C+50°C (165 0.1)°C
Atmospheric pressure:- . unsbgciﬁedu.; meme e o o) 4008 mbar
Relative humidity: ~ - 1 5% +85% 58.3 %
Test plan: § ' - -
e EFA 300 EM Fleld Analyzer was placed In central part of each side of ihe
Test set-up: EUT (polnis 6 - 8); :
. EFA 300 EM Field Analyzer was placed near the EUT (points 8 - 24);
Operating modes: - According 1.4.2
Distance between EUT and | 1 m (points 5 - 8); © e
EM Field Analyzer: . - 0.5 m (polnts 9-28) . . o W8 7
T TR T R ; = ”g{g

it was measured the magnetic indﬁpll_or_t using the EFA 300 EM field analyzer.
The measurement was performed on'each side of the EUT. - .
The maximum valus over 6 minutes perlod was measured.

. a——
.onr e

C:\Doirments orid &lﬁtxxwm%‘k‘w DocumenttLabocotor Inceroar CEM\noerearfI008Merini e Repord Prefodrieated Substosion doc




' TEST REPORT No. 41842 | Page 5

1 Measuring points: -

o—— 10

12 13
. 5— 17 18 @ 7@
210" 2@. 6@ _.24¢ %@
’ Flgure 2 .
Measuring resuits: _ '
Me-as‘urin‘g po‘lht , — 5 4] 7 8 "9 10
Measured value B (pT) - 14.04 | 31.08 | 38.53 3.85 8.43 14.21
Percent-of limit imposed I?y 2004/40/EC (%) 2.80 6.21 7.70 077 .| 188 2.84
Measuting point. . : 11 12 13 14 15 16
Measured value B {uT) 2947 | 1418 | 2822 | 6.13 5.10 4.78
Percent of imit Imposed by 2004/40/EC (%) 5.89 2.83 5.64 1.22 1.02 0.95
Measuring point .. 17 18 18 20 21 22

‘Measured value B (uT) L - 1 13.83- 1163 728 476 | 1528-{ 9.16
Percent of limit Imposed by 2004/40/EC (%) 2.76 2.32 1.45 0.95 3.05 1.83

Measuring polnt 23 24 25 26 27 28
Measured value B (uT) : ~17.69 |- 49.00 | 63.19 774 | 5.98 4.80
Percent of limit imposed by 2004/40/EC (%) 3.53 9.80 16.40 1.54 1.19 0.98

Result: The maximum value of magnetic induction measured was 63,19 nT and it was obtained in the
point number 25 shown in the Figure 2 (over the power supply cables),

The measurement uncertainty Is + 3:3 dB. The reported uncertainty is an expanded uncertainty, based on
a slandard uncertalnly multiplied by a coverage factor k = 2, providing a confidence levef of approximately
9% ) . I ‘ '
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JCMET CRAIOVA

" HIGH VOLTAGE DIVISION - HVD
HIGH VOLTAGE LABORATORY- HYL
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DAT-P-2609717 ‘ 20051 5 Craiova, Calea Bucuresti 144

 Cerlificat de Inmatriculare:. J 16/312/1999; Cod de inregistrare fiscald RO3871599
Phone: 0351 - 404888, 0351 - 404889, 0351 - 402425; Fax 0251 - 415482, 0351 - 404890
TEST REPORT
‘No.41852 / 16.12.2008

1.CUSTOMER: METIX Ltd. Bulgaria .
AR Str. 40, 2850 Petrich, Bulgaria .-

2 MANUFAGCTURER. METIX Ltd. Bulgaria
Str. 40, 2850 Petrich, Bulgaria

3: TESTED PRODUCT: 800 KVA, 241 0.4 kV Prefabricated Concrete
" Transformer Substation type PCTS “MP 11-2” 800/20/0.4

4. REFERENCE STANDARD: EC 62271 - 202 2006

5. TESTs PERFORMED: | - Lighminglimpuise withstand voltage test
Il — Power frequency voltage test
_ " Il —Partial discharge measurement

6. TEST DATE: 12122008 -

" 7, TEST RESULTS: The product passed the tests.

Répoft has 11 pages and it is edited in 4 copies from which 3 capies for customer.

HEAD OF HiGH VOLTAGE DIVISION HEAD OF LABORATORY
' ... Eng.Aurel. NGUREANU
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imply themselves an approval of the product by the accreditation body.

1 Rastlls refer fo fest product only. - ' . - 9
"o Publcation or reproduction of the contents of this report in any other form unless its &%H@Wﬁf’ﬁ@n A
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'~ TEST REPORT No. 41852 ' .pages

1., Identification of the test product:
- Type: PCTS “MP 11 —2"800/20/0.4
-Serial / year: 239 /2008
" Drawings: Sheet 1 and Shest 3

Contractl Test order. 2221 / 10 11. 2008 + Addlt[onal ActNo.1 to the contraot
: (20930 l 08 12.2008)

' .Product recewmg date: 12,12 2008
Product condition at receiving: New
.. Technical characteristics established by manufacturer:

- - Rated power: 800 KVA .

Rated \mitage. 20 kV for MV; 0. 4 kVforLV

3

: Rated frequency 50 Hz
Rated insulation level:

-. lightning impulse:; 125 KVpeax 1.2 / 50 us .
. power frequency: 50 kVyps, 50 Hz, 1 min

The Prefabricated Concrete TransfomrerSubstatlon was equipped with:
- power transformer, oil type 800 kVA; 20 /0.4 kV.

- swrtchgearABB SF6 type CCF 24 kV /630 A; 16 kA / 13, no. 20062241200001 Norway
- MV connection - cable type 3 x NA2XS (F) 2Y 1x50RM 16

- 8. Presentat the tests' Drpl 'Eng Borlslav lliev

3. Tests program. | - Lighting Impulse wrthstand voltage test
. . I —Power frequency voltage test -
k- Pama[ discharge measurement
- Responsibles fortest—s. Eng. I. Badea(l) ) .
oo _ Eng. Gh. Macovei . '
. ~End. T. Nicoard (II!) i
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TEST REPORT No. 41852 .+ paged

] :Q'Ligh.'tn'ing impulse voltage test '_

1, Reception date : 12.12.2008

2 Test date 12 12 2008

) ' 3 Atmospheric conditlons :

pressure - ‘ ~ p=1005 mbar
temperature- t=102+£01°C
- absolute humidity . h=69% -

4 Test voltage: 125 kV
§. Test standard: IEC 62271 202/ 2008, scl8. 2.1;1EC 82271 - 1 12007, scl.6.26.2
6. Test procedure

8.1. The test was performed with ihe prefabricated substation equipped with medium voltage

) sWitchgear 24 KV /630 A - ABB, SF86 type CCF

6.2, Application of the test voftage

To éntrance in MV unit they weére connected three MV cables type CAXEKT 3x1x185 KV.MM,
by custorner, where it was applied the specified voitage level.
Test to earth and-: betwean phases: when voltage was applied to.on phase the other phases were

. eerthed 81 closed 82 closed, S3 open (see Sheet 1 from page 10)

During the test lhe MV power transfonner 800 kVA 20/ 0 4 k\l was not connected ln the tested
6 3. Test wrth Iightnlng Jmpulse vo!tage

15 ampuIses for polanty () and po!anty (+) with spemfed !evel ‘were apphed for each test
conﬁgurahon .

R T T RIS T ce ot iy Ve AU gr benraemen b ] aspedd teiapen b3




TESTREPORT No, 41852 , * page’5

7. Tést circult diagram and equipment used :

. - Byt

. Ty, TRAS
P L ~4100-10/4].

DMD

. HVLIG - High Voitage Lightning Impulse Generator HV, no.5 - 1197, connection I (1x1)
‘Value of stage elements :
Cs = 0.576 uF; R, = 3525 O R, = 116
D - -Capacitor divider, dividing ratio kg, = 345,8 _
DMD - Digital Measuring Device type TR -AS 100 - 10/ 4 Dr. Strauss, no.241, channel 3;
T * (Calltbration Cedificate 10,152 /DKD — K - 18701/ 02.08), o
EUT - Equipment Under Test, : .

Measuring uncertainty for the peak velue of lightning impulse Is: 1,8 %,

The uncertainty stated is expanded unoertainly obtained by mulfiplying the standard uncertainty by the coverage
factork = 2. The value of measurand lles withiri the assitned range of values with probabiiity of 95 %,

'Noté: -No any disruptive discharges occurred during the test,

8. Conclusion: The product passed the test.

[N . .




TEST REPORT No. 41852 + page6

Il - Power frequency voltage test

1. Reception date : 12.12,2008

2, Test date : 12.12.2008

3

("‘ ) . '3. Atmospheric cond[tlops: -
- 77 pressure . p= 1005 mbar
temperature .. t=101£01°C

_ absol‘u._te humidjty h= 69%
4. Test vo[tooe' 50 KV ‘
5 Test standard IEC 62271 — 202 /2006, scl.6.2.1; IEC 62271 — 1/2007, scl, 6.2.8. 1
6. Test procedure.

6.1. The test was perfonmed with the prefabncated substation equipped with medium voltage
. s'mtchgear 24KV /630 A - ABB, SF8 type CCF

6.2 Applicatfon of the test voltage

. . To entrance in"MV unit they were connected three MV cables type CAXEKT 3x1x185
kV.MM, by customer, where it was applied the specified. voltage leval.
Test to earth and between phases: when voltage was applied to on phase, the other phases were
earthed; S1 closed, 52 closed, $3 opan (see Sheet 1 from page 10)
During the test, the MV power transformer 800 kVA 20/0.4 kV was not connected in the tested
circuit,

o~

6.3, Power frequenc Y voftage tests
The _speciﬁed voltage level was maint_aioed for 60:s for each test configuration.

5
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7. Test circult diagram'and equipment used :

-

T T

o

04175(350)KY

1
E '. . EUT ‘
T 1 T

0+500V

1
{
l

i

N
{
MuU8

S DPV
- Regulating transformer 380V /0 + 500V

- High voltage set up transformer 0.5 / 175 (350) KV 350 kV.

DPV  ~Digitat Peak Voltmeter type MUS, n0.892204 ~
EUT - Equipment Under-Test

D

- Capacitor divider~ 350 KV consists of: high voltage compressed gas

" -capacitor type MCF 751350P, no.853889 and low voltage arm  type Ha0,

no.898939

Measuring uncertalnty s 1.2 %.

The reported uncertainiy is an expanded uncertainty, based on a standard uncerlainly multiplied by a coverage
© faclor k= 2, providing a level of confidence of approximately 95 %:: - - :

" Note: '-Du.ring the test no disruptive discharges oceurred for each cbrhplele application.

8, Conclusio.n: The product passed the test.
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- TEST REPORT No, 41852 ~ pages

HVD Il - Partial discharge measurement
1: Reception date | 12.12.2008 ‘
2. Test date : 12.12.2008

© 3. Atmospheric gonditions :

pressure . o ;)"= 1004 mbar
temperature t=103+0.1°C
absolute humidity h=69%

. 4. Test standard: IEC 62271 — 202 / 2006, 1EC 62271 —200/2003, s¢.6.2.9
5. Equipmentused: o ) , o
- Test transformer 350 kV, no.3 - 1963; Capacitive divider 350 kV consists of. high
voltage compressed gas capacitor type MCF 75/350P, n0.853889 and low voltage arm
type H90, no.898939 + digital peak voltmeter type MU, n0.892204
Meéasuring uncertainty for voltigeis £1.2%. B
The reported nncertainty is an expanded uncertainty, based on a standard uncerfainty multiplied by a
coverage factor k = 2, providing g level of confldence of approximately 95 %.
- Colpling capacitor no.04: 1000 pF
" - . Charge for calibration: 25 pC
Calibrator type PET 2 -1, n0.893534, Calibration Cerlificate DKD no.0094 /26.03.2607.
- Measuring system: méasuring impedance type LDM — 51U (no.735 35 131) + PD
" measuring instrument-type-LDS— (n0.21543181), Calibration Ceriificate DKD no. 172/
T 1h41.2008 0 b :
Measuring unecertainty for the PD measurement is: 0.5 pC + 0.04g (pC)
The wncertainty stated is expanded wncertainly obtained by multiplying the stemdard wncertainiy by the.
coverage factor k= 2 (coverage probability appr.95 %).

6. Results:
—_Pre-stressvoltage ... ..[.PDmpasuring,voitage ... . . .. PD level [pC]
Level [kV] Time [] TRV L1 L2 L3
1.3x24 431 20 ~1.1x24 =264 - 10 10 g

Note: Testis performed according to Annex B, s¢l.B.3 a), Procadure A of IEC 62271~ 200 /2003

7. Conclusion: The results are presented.

———
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RESEARCH-DEVELOPMENT AND TESTING NATIONAL
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“Qvidiu Rarinca” o ST
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Phone: (351) 402 427; Fax: (251) 415482; (351) 404 890; SR BN 150 /CH 17025: 2005
E-mail; jmp@icmet.ro CERTIFIGAT DE ACREDITARE

TEST REPORT = .
No. 10302 | :

DAT-P-266/07-20

CUSTOMER: METIX Ltd :
: Bulgaria Str. 40, 2850 Petrich, BULGARIA

" MANUFACTURER: METIXLtd v v re e »e o wvveie =

Bulgaria Str. 40, 2850 Petrich, BULG

TESTED o 20/0.4 kV, 800 KVA Complete Concrete Transformer Substation ~-MP-11
PRODUCT: ’

REFERENCE TEC 62271-202/2006, clause 6.4

STANDARD: .

TEST . Shbrt—tiﬁié and peak mthstand current fests on:

' PERFQRMED; . = LV interconnections

- HV interconnections
- Earthing conductor system

TEST DATE:  26.09.2008

" TEST RESULI: - Passed fhetest -~ - -
Report has 14 pages and it is edited in 4 copies from which 3 copy for customer.
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TEST REPORT No. 10302 , PAGE3

1, IDENTIFICATION OF APPARATUS :
- Substation "MV Switchgear (ABB SafeRing)

Type . - o MPIL - DeF

Serial number/year . 239/2008 20082349110001
Technical specification /Drawing -/ Sce pages 9 toll

Contract No.: 2198/04.08.2008

Product recetving date: 25.09.2008

Product condition at yeceiving: New

2. TECHNICAL CHARACTERIS’I‘ICS ESTABLISHED BY MANUFACTURER
Substation MV Switchgear (ABB SafeRing)

‘Rated power -~ -~ .7 800 KVA -
Rated voltage 2004 kv 24kV
Rated current ' .- 630A ' .
Rated frequency 50 Hz 50 Hz
Rated short - time withstand current: -
. - -peakvalue . .. 40 kA - 40kA
( -r.m.s, value 16 kA 16kA

f Rated duration of short-circuit {tx) . 1s Is

'3, TESTS PROGRAM o . ‘
3,1 One three phase shari-time and peak withstand current test on interconnections between -

LV Panel and LV terminals .of *Power Transformer at parameters: In=84 k4,
I.~40 kA, t=1 5. The supply was made on input terminals of LV Circuit Breaker by means of
3x2x240 mm” copper cables-and the short-circuit was made on interconnections ends from LV
terminals of Power Transformer by means of copper cables of 2x240 mm”,
3.2 One three phase short-time and peak withstand current test on interconnections between
. MV Cells-and HV terminals of Power Transformer. at parameters: =15 kA, I=6 kA, =1 s.
The supply was made un outgoing terminals of MV Switchgear by means of 3x180 mm? copper
cables and the short-:irc.it was made on interconnections ends from HV terminals of Power
Transformer by means ot copper cables of 180 mm?,
3.3 One single phase sho-time and peak withstand current test on earthing conductor system
at-parameters: I,=4G ks, =16 kA, t=1 5. The supply was made between 2 earthing point
provided of the Subsiation by means of 180 mm? copper cables. a

G . 4. RESPONSIBLE ! -+ TESTS: Bng. Ilie Sbora,
S, PRESENT AT 111 " STS: Mr. Nicolay Dzhambazoy from METTX Ltd.

6. TEST REPORT !. . ~"MENTATION Oscillograms  3; . Tables 6;
. RS = Photos 1; - Drawings 3

. - s J 4‘_1
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TEST REPORT No, 177

PAGE 4
7. DATA OF TESTT:" ') MEASURING CIRCUIT
‘TATestson HV and §.  ierconnections o
TESTING AND MEASURING DIAGRAM
' kS - : '
,.‘. R '. i

=

o -

T “Power ir:-- raer C ~Capocitor

G. —Shoitin ., ~.ztatar . R —Resistor

k —BkV - s TR -Shock step up lrensformer

ip ~i2ky .- ircuit bregker C ~Sheck step down tronsformer

S¢ ~BRY “zh M1-MB—-Heosuring points

Sk ~12kV ¢ _.4ch g ~-Apporalus to be lested

XR-¥_—Reacic: : SR - ﬁod-circuil ' .

) PIE
. : Table 1
Test ; ! Shont-time withstand current and peak withstand current test
Phases number : 3
Source/ connection G3/Y
Transformer/Rate o TC7,8,5/20
Earthing “{Source 6000
Apparu " Net earthing connection

Reactor . ) 0.9
Power factor o ' <0.15
M1 - Apparatus curr. TOKASLISV
M4- Supply source v Itage transformer 15000 V/100 V

Data acquisition systi-

©):12bit, 16 channels

® [CMET Cralova 2008/
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7.2 Test on earthine « -

t T

Test N
Phases i -
Source / -
Transfor:

. | Barthing
Reactor
Power fi -
M6 - Sor
Mi-Ag
Data acqu:

oeinp gystem

PAGE S

TING AND MEASURING DIAGRAM

Sg . :

Sk -1 madng mwitch
¥R ~Reoclor
4 broaker Ilct-w m o lronsformer
¢ ~Rppocuius m tesled
PE
. Table 2
Short-time and peak withstand current
' : 2
G3/Y
TC8/20
600 O
: - Net earthing ¢onnection
] e 0 -
. <Q.15
“/oltage transformer 15000/100V
. - Shunt 70 kA/L7S V

"SAPMD ; 12 bit, 16 channels

@ ICMET Cralova 2008/
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3. VALUES OB'!Z—\ "

TEST REPORT Na, ~

'8.1_Shorteiime and
The values obtained .

“No.

- Measurements wu

{:73285/2(+

Oscillogram

S

and the confiden: -

8.2 Short-Hme 2+
The values obtai -

Oscillogr
No.

Measurements v

and the confide

73087/2

8.3 Short-time a-

The results are |

. No.
73289/20

Measurements w7

and the confider

Symbols used it
RIS
IpR Ipr
IR Its 1.
it
It'med
Itequiv.t

© ICMET Craiovs *
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PAGE 6
- N TESTS
stand currént tests on LY mtercounectmns
- presented in table 3.
Table 3
ER
Iis f Itmed | Leguvue Remarks
[kA] | [sec.] | [KA] [kA]
: 359 | )
i 36.08 126 | 36.03 | 4045
+ 13612

vith uncertainty of: 1% for voltage, 1% for current; 0.5% for time
\\/

~tand current tests on HY interconnections

resented in fable 4.
.. Table 4
IR .
Its t Itmed | Leqivx Remarks
LT
[kA]..|: [sec] | [KA] [kA]
6 4 - - ) o
65 | 1 643 | 643
.64

xth uncertamty of: 1% for voltage, 1% for current; 0.5% for time

-0. .

t1nd current test on earthing conductor system

. 5’
Wb 4tray yeertt spoc s amss | sesissee s isees s s oe: TabIeS
L e Tt cotivt Remarks
i [kA] [s] [kA]
j 1708 - (.88 16.02

“ithruncertainty of: 1% for voltage; 1% for current; 0.5% for time

'!lograms
dreuit-current - o s 4
1lues of short-time withstand currents on the phases R, S, T
values of short - time withstand currents on the phases R, S, T.
-ation of short — circuit '
ve current mean value
Ient value of short-time withstand current on tk = 1 s

B B OCDPLfiFﬁHﬂJ]A 1

. " A, . t ..
 equiv.ti = It med *\j—?}




TEST REPO) y ' ’ ‘ PAGE 7

8.4 Remarks: - )
1. After tests oo « - current paths were observed.
2. Aspect of th ' e Transformer Substation in the test circuit is presented in photo
from page 8. :
8.5 Assessemer »F o e alis

- o _ Table 6
Requirements Result
After the test, ‘image of components and conductors within enclosure, | Fulfilled
which may imp: “*le main circuitg_éhall have been sustained, .
9, TEST RESU (& TEST '

f

A0 OPHA:

@ [CMET Craiova 200214
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RESEARCH-DEVELOPMENT AND TESTING NATIONAL
INSTITUTE FOR ELECTRICAL ENGINEERING

ICMET CRAIOVA
HIGH POWER DIVISION

HIGH POWER LABORATORY
Rireiaringe “Ovidin Rarinca™ Ty
Y aN[E=3 200515-CRAIOVA Calea Bucuresti Nr. 144 ROMANIA "
Matricalation Cectificate: J16/312/199%, VAT number RO387 1599 SR EX 150 7 CEI 17025 2005
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DAT-P-266/07-20 E-mail: impydricmet.ro o LG4/ 2007
No, 10367
CUSTOMER: METIX Ltd.

Str.40, 2850 Petrich Bulgaria

MANUFACTURER: METIX Ltd.
Str.40, 2850 Pelrich Bulgaria

TESTED 20/0.4 KV, 800kVA- Prefabricated Concrete Transformer Substation
PRODUCT PCTS “MP-11-2"

REFERENCE IEC 62271-202 / 2006 clause 6.5
STANDARD; IEC 605510+A1/1999 clause 5

TEST Functional tests
PERFORMED:; Determination of sound level

TEST DATE: 11.12.2008

TEST RESULT: Passed the tests
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TEST REPORT No. 10367 PAGE3
1. IDENTIFICATION OF TEST PRODUCT

Prefabricated MYV Switchgear Transformer
Substation ABB(Safe Ring)
Type Mp-11-2 CCF ETR800 20/0.4
Serial number/yecar - 083/28099
23912008 20082337360001/
2008
Technical specification - / See pages 7
/Drawing
Contract: no: 2221/10.11.2008
Product receiving date: 10.12.2008
Product condition at New
receiving:

2. TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER

Substation MV LV Transformer
Switchgear Switchiboard
Rated power 800 kVA . 800 kVA
; Rated voltage 20/0.4 kV 24kV 0.4kV 20/0.4 kV

Rated current - 630A 1250A 23.09/1154.7TA
Rated frequency 500 50Hz 50Hz 50Hz
Short-circuit voltage - - - 5%
Connection - - - Dyn$
Total loses o 129337 W
3. TESTS PROGRAM

3.1 Operation of the switchgear and controlgear,

3.2 Mechanical operation of prefabrication substation doars,

3.2 Cliecking of the temperature and liquid level of the transformer.
3.4 Voltage indication check.

3.5 Fitting of earthing devices.

3.6 Replacement of fuses

3.7 Operation of the transformer tap-changer

4, RESPONSIBLE FOR TESTS: Eng. Catalin Boltasu
5. PRESENT AT THE TESTS: Eng. Borislav Iliev from Metix LTD. -

6. TEST REPORT DOCUMENTATION Diagrams -; Tables i;
Photos - Drawings 1,

BAPHO G OPW HHAIA

‘9?" \;‘

5 samm:j;?. a
: A
A NNz

© ICMET Cralova 20068/IM




UGA SYSTEM-TECHNIK GmbH & Co. KG
Gebiudetechnische Systeme

Heidenhsiimer Sir, 80-82, 89542 Herbrechtingen
Postlach 12 61, 89539 Herbrechtingen

Tel. +49 7324 9698-0, Fax +49 7324 9696-90
info@uga.eu, www.uga.eu

Ersatz liefer wir fir gtz Telle, die durch Materialfehfer die Funktion
heeintrightigen. Keln Crsalz fiir Mangel, die raaspoit- oder lager-
bedingt sind oder auf fehlerbialle Verarbeitung bzw. bontage oder

desen Folgen beruhion, Unsere Angaben berohen aut den derzeiigen |

technischen Erkenninissen. Technische Andeningen voibehalten,
Wegen der Fiille an mdglichen Einflissen bei der Montage und
Amvendung belieien unsere Angahen Verarbeder und Anwender
nicht von efgenen Versuchen und Padungen.

" Filr afle UG A-Produkie geiten die entsprechenden

Montageanteitungen.
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Paketoidung

» Varlablo Paketbildung

- Einzelne Dichtpackungen kbnnen,bs_.-liéb'!g neb_an-.:urid_ -
- Uberelnander zusammengesteckt werden, .. 0

» Sicherheit auf einen Blick

. Durch die Paketblldung entstshen zentrale Kontroll-
. .Tensler, die sine nachiréiglicha Kontrolle der Beton-
verdiohtting erlauben. - WL .

Styroporkell

: H.H!sraﬁmen mit
Naga}iﬁ'che_rn




SyStéfmdeckel

und wetere Anschlussmoglichkeiten: i

> Ein Ansohluss, v!ala Mﬁgllohkeiten

An die KD- D]ohtpackung 4sst sich sowohl ein System-
deckei mit Stutzen oder Muffe als auch eln Kabel-
Schutz-System, KSS anschlleﬂen. R

» Handhabung
Decksl und Kabal- Schutz—Systeme werden vor Verlegung

der Kaba)'elfigesslzt. Unbglegte.L Deckelstulzen képnen . ..

mit Verschluss -Stopfen.VS abgedichtet warden und .
stehen so fﬁr_ _ne Nachbe[egung zur Verfﬂgung

<alt- oder Warmschrump!technlk
or Stanqardausfuhrung llefern wir Systemdeckal mit

'Thermoschmmpimuf{en aus. Opﬂonal slnd Kaitschrumpb o

“Bystamdaokel mit drel Stutzen
11 _und drel Schrumpfmuffon  ~
muffe L. -Geslgnel fdr drel Kabal mit.
Ausfibrung {drelo Kabel mit .© " Durchmesser12-28 mm,
Durchmasse( 3 ‘ Als Zubehlir sind varschledeno

B:)—Nr BK_ 0

- . Aultelkappen AK odar Var-

L
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b
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Systemdookel mlt Steckmutie
Zum Anschluss sines glattwandl-
- gen Kabelschutzrohts mit 110 mm
AuBtendurchmesser. Dig Abdich-
- tung erfolgt durch ¢lne Dichilippe
- [n der Steckmuffe,

syatemdeckel mjl Mu(fe
Zum Anschluss olnes’ Kibal-
schutzrahrs mlt 76, 85 bz,
110 m AuBendufchmossar
Elne pasesnda ! Schrumprmulre
wird mtlgel[efert :
Besl.-Nr, BKD GO:DM 75 Bast.-Nr. BKD 90-D3SM 110
BKD 90-0M 85

BKD QO-DM fio

,-n.-

P e e o

T A er e e At

: _'Sysiemdaqkel mltf(lnl ‘Stutzen -

" “und flinf Schrimptmutfen
- Gaélgnet fir finf Kdbel it
. ; Durchmagsér 7-18 mm, Ats

o 'schluss—Stopfen vs aa Ile!erbar . -schluss Stoplen vs 20. Ifefemar

" BasteNn, pKDRO:DIM0 , | - Boshs

¥ v s et et e 4 v

-Zubehsrslad verschledene
Aullehkappen AK oder Ver-

BKD 00:08/20 . _

Kabgl-thuli'.s_t'sleme KSS
UGA Katelséhulzschiuche sind
In et Durchmassetn mit vial-
falttgan Anfohlusselementen
arhaltlich. Zur Verbindung mit
det BKD 9fiverwgnden Sle das
Kebél-Schvlz-Gystom KSS 85. «
Welltar Informationen finden Sla
unter dar Rubrik KSS-Systeme.

Ny

-Bys
Kompallbel mit alf
schu‘lzsyslemen.







Service-Hotline

Kabel abdichten im Handumdrehen jiiuss
Das BKD-System von UGA '

Dib. Bajonettaufnahime dos BKD-Systenis ermbglicht den
hneﬁan Anschlugs von. Syslemdeckeln oder Kabel- -

chu!zrohren an die Dichtpackung. Einfacher Jassen sich
Kabe! nioht abgichten, StandardmiBig werden zu den
";_'Systemdeckeln Thermo-sehrumpfmutfen mitgellefert;
= Optional sind Kal!schrumpfmuffen KS. erha!t!ich

Syslemdeck_ﬂ

{1 Voria!la des BKD s;fstems

. St;hnalle, eInfache Montagé .
‘Sofort gas- und-druckwasssrdicht _
-.--»:Dauverhaft zuverlﬁsslge Abdlchtung o
: _.FﬁrWarm und-Kaltsuhrumpﬂechnlk geeign : 3lhe, jung 2u varh[ndarn, muss, dIe dls Kaba!dlcht- A
! ke : :

_packungen Ist vor dem: Betonleren dla
g_.festzu!agen
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Kabel abdichten im Handumdrehen T
Das BKD-System von UGA

hnellere instailatlon dank Bajonettverschluss

Dla Bajoneuaufnahma des BKD-Systems ermdgticht den
chnellen Anschiugs von Systemdeckeln oder Kabsl- -
Ghutzrohrer an dle Dichpackung. Einfacher Jassen sich
abel nicht abdichten. SlandardmiBig Werden zu den

Syslemdeckein Thermo-schrump!mufren mitgeliefert.

: nO‘ tional'sind K Itschrumpfmuffen KS erhémlch o

g
s«
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. .
BROD-Systemn -

),.,.l_.flfeVonblte.dQS'BKD;Systems'.: R

( !pag:kung wfrd mit Stiftnigeln befestlgt und -
g/l die Verschaling elnbetonlart, Zur- Bsfestigung -
oher In der Dichipackung vorgesehen Um"~
ung zu verhindern, muss dis die Kabeldicht-
Ufiichig von Beton umschlossen sein. Bel -
ackungen Ist vor dem Betonieren dle
g feslzulegen.

- +-Schnells, einfache Montage o
«.8ofort gas- und druckwasserdioht
v Dauerhaft 2uverlassige Abdrchtung S
< Filr Warm- und Kattschrumpftechn!k geelgnet ~

. Vfalfaltlge Varfanten und Anschiussm"

: ’r dle wechselnden Anforderungen auf dar Baustelle GA:-Manschettentachinik ermaglicht es, e Artan
fotot das System BKD 90. Imimer die; past euc{gLngl i nd. Sohlﬁuchen mit dem BKD-Syslem 2y

2 f';'-".
S5 . N
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Systemdack
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Gobidudetechnlsche Systeme
wwiv.uga.eu

BKD 90

Bajonett-Kabeldurchflhrung

24 Stunden Qualitits- B ey’
Lieferservice Bl garantie ririghsnotz
auf Wuns¢h avf alfe Produkte . far Sle vor Ort
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1 3ananue

WamepsaHe Ha xepMeTUMHOCTTa Ha KabeneH BbBoA Ha thupma UGA mogen BKD 150 no
OTHOWeH!E Ha BOZHO HansiraHe npu -25°C

OBekTi Ha WaruTeaHe:

2 OBekT Ha u3nNuTRaHe

Cucrema xabeneH sveoa BKD 150

OTAenkK YacTy Ha cUcTemara, noanexaty EAMHUYHO ynnbTHEHWE BKD 150-K/150

Ha WINKTBaHE!

Wanutaatento npucnocobnenve:

lpoBexaane Ha onuTa:

Hara Ha uanuTBaHeTO:
HanuTeauy;
3 Pesyntary ot #aMepBaHeTo

Tabnkua ¢ pesynrature:

CucreMeH Kanak BKD 150-D3/60
B, Yeprex Mpunoxeuve 1

HUsnursarenHoto nipucnocobnedve Geuse
NOATOTBEHO 3@ W3IMEPBAHETO OT CHLTPYAHHK
Ha Busnoxurena, Creg oxnaxgaHe Ha
HINWTRAaTEeNHaTa CTpyKTYpa Ho -25°C Ha
cuctamara Beule nogageHo Hanarade ot 5
bar, !
loneMuHaTra Ha  NOCTLNBAUIOTO  BOgHO
HansaraHe Oews usMepsata M perucTpupaHa
B WHTepBan oT BpeMe > 24 vaca.,

29.08.2001 r. go 02.07.2001 r.

Muxaen oM

Wanureane | Msnursarenta [WsnutaatentoBpemetpaere} Hansrase s | HanaraMe s kpas Ha
cposa Hansraxe Ha HaJanoTe Ha UaMepsareTo
{bar] M3NUTBAHETO | yamensaneTo [bar]
{uacose] [bar)
1 Bopa ¢ 5 60 51 4,99
aHTApua

B Huko moMeHT He Gettie HabnioaaraHo Ua3nK3aHe HA BOAS.
flexoro cnagaHe Ha HanAraHeTO Ce ALY Ha OXNaXaaHe Ha W3nUTBaTenHa
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WHCTUTYT
TEXHOROMMA
u3cre/BaHe Ha Marepuanure

WUsmepsatie Ha XepMeTHYHOCTTa Ha
kabeneH BbBog Ha thupma UGA
mMonen BKD 150
No OTHOWeHWe Ha BOAHO HaNiAraHe npu -25°C

KpaTsk npoTokon WP-PB-A301 033go-002 xnLm
opepra Ne A301033go
Flocrbneate Ha nopwikara: 25.08.2001 r.

UGA SYSTEM-TECHNIK 00  K°
Xavgenxaimep wpace 80-82

89642 XepbpextuHren

PpayeHxodrep UHCTUTYT TEXHONOUS u3cnedeaHe Ha MaTepuanure
TexHonoerus Ha cnensaHeTo u nonumepu
BuHep wpace 12, 28359 Bpemen
PrKkoBoguTen Ha MHCTUTYTa! npodh. g-p 0.-0. XeHeman
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TEST REPORT No. 10368 PAGE S

8.1. Symbols used in tables and oscillograms
IRISIT = Short-circuit current
IR IpS IpT = Peak values of short-time withstand currents on the phases R, S, T.

KRESIT = R.m.s. values of short - time withstand currents on the phases R, S, T.
t = The duration of short — circuit
It med = Effective current mean value

DURS, DUST, DUTR = Voitage drop on arc
URS, UST, UTR = No-load applied voltage

8.2 Remarks
1. Aspect of Prefabricated Concrete Transformer. Substation and indicators in the test circuit

for IAC A are presented in photos 1 and 2,
2. Aspect of the Prefabricated Concrete Transformer Substation and indicators after the test

for IAC A are presented in photos 3 and 4.
3. Aspect of the Prefabricated Concrete Transformer Substation and indicators in the test

circuit for JAC B are presented in pliotos 5 and 6.
4, Aspect of the Prefabricated Concrete Transformer Substation and indicators after the test

for IAC B are presented in photo 7.
5. For IAC A the indicators were made of black cretonne ( l40§/m )
6. For IAC B the indicators were made of black cotton (50g/m”)

7. At the test for IAC A:
- the doors of MV Switchgear and the doors of LV compartment and Power Transformer

compartment didn’t open and parts from the Substation didn’t fly off,
- the indicators didn’t ignite.

8. At the test for IAC B
- the doors of MV compartment, EV: ¢pripartment and Power Transformer compartment

didn’t open and parts from the Substahonrdxdn’t fly off;
- the indicators didn’t ignite.

8.3 Assessment of the test result
' - ' Table 3
Criterion | , Result
1.The doors, covers efc. correc'dy sealred do net open Fulfilled
2. No fragmentation of the enclosure occiirs during test Fulfilled
Fulfilled { *

3. Arcing does not cause holes in theroof and.in tiie accessible sidesup toa

height of 2 m
4. Indicators do not ignite duet of the effeft ¢ 6f Hiot gases Fu:gll::g
Fu

5. ‘The enclosure remains connected to Hsednhing point

9, TEST RESULT: PASSED THE TEST

©{CMET Craiova 20091M




TEST REPORT No. 10368
4. DATA OF TESTING AND MEASURING CIRCUIT

PAGE 4

TESTING AND MEASURING DIAGRAM
[k

Sc¢

Tablez

1 ~Power tronsformer ¢ -Copacitor
G -Shorleircuil generolor R ~Resistor
I ~6kY circuit brecker R ~Shack step up transformer
Ip ~12kV proteclion circuil breaker 1c ~Shack slep down lransformer
Sc¢ ~6kv moking switch M1 ~M8-Meosuring points
Sk —12kV moking switch 0 ~Apparalus to be lested
XR-X -Reactors K ~Short-circuil
P1El
Table 1
Phases aumber 3
Source/ connection G2 /A
Transformer/Rate TR 4,5 6/1.07
Earthing Source -
Apparatus Net earthing connection
Reactor Q] 0.133
Power factor <0.15
M - Apparatus current —- Rogowski coils 30 kA/V
M4 - Supply source voltage - Voltage transforsiter 15000 V100V
M¢ - Apparatus voltage — Voltage transformer 35000/100V
8. INTERNAL ARC TEST -
The test results are presented in table 2.
. URs IpR kR DURS
Oscitlogram | yUgT IpS kr Y It med pusT Remarks
No. UTR | JpT kT DUTR
g | Ay | ap [Beed | DA | )
5.6 357 14 -
7437112008 5.6 35.7 14 0.25 14 -
3.6 - - -
. 5.9 35.85 14.6 , 610
7437212008 59 35.85 14.6 i 14.6 -
5.9 - - -
. 5.9 34.8 143 952
743732008 59 348 14.3 1 14.3 -
5.9 - - -

0.5% for time and the confidence level P =95 %.

Measurements were performed with extended uncertainty of: 1% for voltage; 1% for current; .

© ICMET Cralova 20091M




TEST REPORT Nao. 10368 PAGE 3
1. IDENTIFICATION OF APPARATUS

‘-‘ Substation MV Switchgear (ABB SafeRing)
Type MP-11-2 CCF
Serial number/year 239/2008 20082337360001 / 2008
Technical specification / - / See pages 10to 16
Drawing _ .
Contract No.: 2221/10.11,2008
Product receiving date: 10.12.2008

Product condition at receiving: New

2. TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER
Substation MYV Switchboard

Rated power 800 kVA -
Rated voltage 20/0.4 kV 24 kV
Rated current - 630 A
Rated frequency 50 Hz 50 Hz
Rated short - time withstand current:

- peak value : 40 kA 40 kA
- r.m.s. value 16 kA 16 kA
Rated duration of short-circuit () is Is
JAC clasification AB

3. TESTS PROGRAM

Curreht calibration test,

Internal arc test with arc initiation point bétween R and S phases
- on input terminals of MV switchgear — left side (IAC A)
- oninput terminals of MV switchgear ~ right side (IAC B)
Arcing point was initiated by means of a copper wire having 0.5 mm diameter.
Test parameters were: Ip = 40x0.87 = 34.8 kA, Tk = 16x0.87 = 13.92 kA, tk=1 s and 6 kV
three-phase applied voltage on the input terminals of MV switchgear.
The combined vertical and horizontal indicators were placed
-for JAC A in front of the MV Switchgear at 300 mm distance with doors of MV
compartment opened, in front of the door of LV compartment and in front of the door and

window of the transformer compartment at 100mm distance '
- for IAC B in front of the doors and the window of the transformer compartment and in front

of the doors of the MV and LY compartments at 100 mm distance
Tests are performed according to own procedure PT 03.07,

4, RESPONSIBLE FOR TESTS: Eng. Ilie Sbora
5, PRESENT AT THE TESTS: Mr. Boristav Uiev from METIX Ltd.

6. TEST REPORT DOCUMENTATION Oscillograms 3 ;
Photos 7;

© [CMET Craiova 20007/M)
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RESEARCH-DEVELOPMENT AND TESTING NATIONAL
INSTITUTE FOR ELECTRICAL ENGINEERING
‘lé‘ikggf . ICMET CRAIOVA
HIGH POWER DIVISION
i HIGH POWER LABORATORY incexcans
R “Qvidiu Rarinca” -
==L 200515-CRAIOVA Calea Bucuresti Nr, 144 ROMANIA '
Matriculation certificate: J16/312/1999. VAT number RO387 1599 .
DAT-P-266/07-20 Phone: (351) 402 427; Fax: (251) 415482: (351) 404 890 conmiiont 0 roREIARE
E-mail: as. LT 0047 2007
TEST REPORT
No. 10368

CUSTOMER: METIX Ltd (

Bulgaria Str. 40, 2850 Petrich, BULGARIA
MANUFACTURER: METIX Ltd

Bulgaria Str. 40, 2850 Petrich, BULGARIA
TESTED 20/0.4 XV, 800 kVA Prefabricated Concrete Transformer
PRODUCT: Substation PCTS MP-11-2
REFERENCE TEC 62271-202/2006 Annex A
STANDARYD:
TEST - Intemnal arc test
PERFORMED:
TEST DATE: 14.12.2008
TEST RESULT:  Passed the test o . . . -

Report has 19 pages and it is edited in 4 copies from which 3 copy for customer.

8 2
HEAD OF HIGH POW HEAD OF LABORATORY:
Dr. Eng. Geprge C LA '—-:; " Eng. Consta{;f;tﬁm Iancu

[ s DE #aRE PUTERE «
"OVIDI) RARINCA®
CRAIOVA

DATE OF ISSUE: 21,01.2008

1. Results refer to test product only. / =
2. Publication or reproduction of the contents of this report in any other form unless its complete photocopying
without writing approval of division to which laboratory belongs

3 Acereditation of the laboratory or any of its Test Reporls muad lmder accreditation regime do not constitute db;‘ 1)
fmply themselves an approval of the product by the _acereditation body, \\
QICMET Craiova 2009/FaD
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ROMANIAN ACCREDITATION ASSOCIATION - RENAR

Bucharest, Calea Vitan no. 242, sector 3, Zip code 031301
CIF RO 4311980

RENAR is EA-MLA signitory for Testing.

ACCREDITATION CERTIFICATE
No. L1004

Romanian Accreditation Association ~ RENAR, being recognized as National
Accreditation Body by OG 23/2009, herewith attests that the organization:

NATIONAL INSTITUTE FOR RESEARCH-DEVELOPMENT AND
TESTING IN ELECTRICAL ENGINEERING - ICMET CRAIOVA

Decebal Avenue no. 118A, Craiova, county Dolj

through

HIGH POWER TESTING LABORATORY FOR ELECTRICAL EQUIPMENT
{HPTL)

fulfills the requirements of SR EN ISO/CEf 17026:2005 and is competent to carry on
TESTING activities, as it is detailed in the Annex of the present accreditation
certificate.

This accreditation is maintained provided that the accreditation criteria established by
the Romanian Accreditation Assoclation — RENAR are met continuously.

The present certificate includes Annex no. 1 (9 pages), which is an integrated part of
this certificate.

in order to check the validity of the accreditation certificate, including the Annex, the
website of RENAR shall be consulted: www.renar.ro,

Date of initial accreditation: 22.11.2010

Data of accreditation renewal: 21.11.2014

The accreditation is valid until: 20.11.2018 é)
GENERAL. DIRECTOR

... PRESIDENT OF THE Accnmmﬁ%&ﬁ
"iﬂ:;;" -\="-:"A::"\ %/7??’ [’ .
\ PhD. Eng. Dumitru DINU gy,
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[

[ No. Type/Name oftest | Materlal / product I Reference document
G. SOUND LEVEL DETERMINATION
44. | Sound levels detsmination a) Power transformers SR EN 60076-10:2003 ]
e oil immersed 1EC 60076-10:2001
» dy IEC 80076-10-1;2005
PT-03.20, Ed. 2
b) Prefabricated substations SR EN 62271-202:2007, Annex BB
IEC 62271-202:2014, Annex BB
SR EN 60076-10:2003
IEC 60076-10:2001
IEC 80075-10-1:2005
PT-03.20, Ed. 2
H. MAIN AND AUXILIARY CIRCUIT RESISTANCE MEASURING .
45. | Maln and auxilary clrouit a) Alternating current circuit- SR E£N 82271-100:2008, SR EN 62371-
fesistance measuring breaker for rated voltages above 100:2009/A1:2013, clause 6.4
kv IEG62271-100:2012, clause 6.4
SR EN 62271-1:2013, clause 6.4
1EC 62271-1:2011, clause 6.4
| PT-03.36, Ed, 2
b) AC metal enclosed - - - SR EN 62271-200:2012, clauss 6.4
switchgear and controlgear for - IEC 62271-200:2011, clause 6.4
rated voltages above 1 kV up to PT-03.36, Ed. 2
and including 52 kv :
¢} Altemating citrrent swilches | SR EN 62271-103:2012, clause 6.4
for rated voltages.above 1 kV up | IEC 62271-103:201 1, IEC 62271-
1o and including 52 kv, 103:2011/Corr. 1:2013 clause 6.4
- | Mgchanieal disconnectors SR EN 62271-102:2003,
| (switches) for sated voltege SR EN 62271-102:2003/A1:2012,
"-. | above 1KV up to and including | SR EN 62271-1 02:2003/A2:2013, clause
1 52 kY 164
» IEC 62271-102:2013, clause 6.4
P1-03.36, Ed. 2
1 4) Switches and earthing SR EN 62271-103:2012 clause 6.4
switches, single-pole swilches | IEC 62271-103:2011, IEC 62271-
with nominal yoltage above 1 kV | 103:2011/Corr.1:2013 clause 6.4
_ for railway applications [EC 62505-2:2009
~ PT-03.36,Ed. 2 .
T LINDIVIDUAL TESTS -

46, Measuremen_t_ofyaind,[ng | Paveer transformers SR EN 60076-1:2012 clause 11.2

reslsfance o IEC 60076-1:2012, clause 11.2
. PT-03.16, Ed. 3 ]

47. | Measurement of voltage ratio | Power transionmers SR EN 60076-1:2012 clause 11.3
and check of phage. . IEC 60076-1:2012, clause 11.3
displacement 2 . PT-03.16,Ed, 3

48, | Measursment of short-circuit Power transformers SR EN 60076-1:2012, clause 11.4
impedance and load loss IEC 60076-1:2012, clause 11.4

: _ PT-03.16, Ed, 3
49. | Measurement of no-load loss Power transformers SR EN 60076-1:2012, clause 11.5
and current IEC 60076-1:2012, clause 115
PT-03.16, Ed. 3 £ s
Ei 7] ¥ ~"'£ A
nd of doctment /‘.‘_T_:f:j {\! 1, ! ;Q C G
GENERAL DIRECTOR fon
Catilina Viorica NEAGUE ;‘ —
.i_, /‘ . \ k :'.:7-; & N
o N 2
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No.

Type / Name of test

Materlal [ product

Reference document

‘| 8) Low voltage switchgear and

controlgear, Circult-breakers

SR EN 60947-2:2007, SR EN 60947-
2:2007/A1:2010, SR EN 60847-
2:2007/A2:2013, clause 8.3.3.6, clause
8.3.44, clause 8.3.6.3, clause 8.3.7.2
iEC 60847-2:2013, clause 8.3.3.6, clause
8.3.4.4, clause 8.3.6.3, clause 8.3.7.2
PT-03.32, Ed.3

1) Busbars and fow-voliage
switchgear and controlgear
assemblies (distibuting boxes,

| measuring and prolection units) _

[ SREN 61439-1:2012, clause 9.2

IEC 61439-1:2011, clause 9.2
PT-03.05, Ed.3

£. MECHANICAL TESTS

voitages above 1 KV up to and

| including 52 kV

IEC 62274-200:2011, clause § 9’ R
PT-03.06, Ed. 3 {éf/\ s
Bbfirasy

|41 | Mechanical endurance fests | a) Circult-breakers for ac SR EN 62271:100:2009, SR EN 62271-
voltages above 1 kV 100:2009/A1:2013, clause 6.101
| IEC 62271-100:2012, clause 8,101
PT-03.06, Ed. 3
b) Alternating current 1 SR EN 62271-103:2012, clause 6,102
disconnectors above 1 KV | [EC 82271-103:2011, |EC 62271-
S| 103:2014/Corr.4:2013 clause 6.102
.t SE EN 62271-102:2003, SE EN 62271-
102:2003/A1:2012,
"7 | SREN62271-102:2003/A2:2013, clause
C 8402
i |EC 62271-102:2013, clause 6.102
PT-03.06, £d. 3
- ¢) Altemating current switches | SR EN 62271-102:2003, SR EN 62271-
for. rated vollages above 1 kV 102:2003/A1:2012, SR EN 62271-
Sk ] 102:2003/A2:2013, clause 6,102
HEC 62271-102:2013, clause 6.102
SR EN 62271-103:2012, clause 6.102
IEC 62271-103:2011, IEC 62271-
103:2011/Corr.1:2013 clause 8,102
PT-03.06, Ed.3
| d) Switches and earthing SR EN 62271-102:2003, SR EN 62271-
: ‘switchas; single-pole switches | 102:2003/A1:2012, A22013,clause 6,102 |
e 1 with nominal voltage above 1kV | IEC 62271-102:2013, clause 6,102
- rallway applications SR EN 62271-103:2012, clause 6.102
s IEC 62271-103:2011, IEC 62271-
103:2011/Coir.1:2013 clause 6.102
[EC 62505-2:2009, clause 7.3
PT-03.06, Ed.3
o) High-voltage allemating SR EN 62271-166:2012, clause 8,101
current contastors {EC 62271-106:2011, 1EC 62271-
106:2011/Corr.1:2014, clause 6.101
PT-03.0, Ed. 3
42. | Switching devices and AC metal enclosed switchgear | SR EN 62271-200:2012, clause 6,102.1
rerovable parts verification and controlgear for rated IEC §2271-200; 2011 clause 6.102
voltages above 1KV uptoand | PT-03.06, Ed.
Including 52 kY g IO i ORI
43. | Interlocks vegficlion 2, AC motal enclosed switchgear { SREN 622?1~200 2012 clauge
S me and conlrolgear for rated
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No,

Type ! Name of test

Material / product

Reference document

f) Low voltage fuses

SR EN 806269-1:2008, SR EN 602691
2008/A1:2010, clause 8.3

IEC 60269-1:2008, clauss 8.3

SR HD 60269-2:2011, ¢lause 8.3

JEC 80269-2:2013, ¢lauses.3

'PT-03.05, Ed.3

——

9} Disconnsciors for rated

SR EN 62271-102:2003, SR EN 62271-

voltages above 1 kv 102:2003/A1:2012, SR EN 62274-
102:2003/A2;2013, clause 6.6
IEC 62271-102:2013, clause 6.5

. PT-03.05, Ed. 3

h) Bushings SR EN 80137:2008, clause 25

[EC 60137:2008, clause 25
PT-03.05, Ed. 3

i)'High voltage altemaling -
ciircent contactors

' SR EN 62271-106:2012, clause 6.5

IEC 62271-108:2011 . [EC 62271-
106:2011/Corr.1:2014, clause 6.5
PT-03.05, Fd. 3

1} Gurtent transformers, = .

SR EN 61868-1:2010, clause? 2.2

C T EC 61869+1:2007, clause 7.0.2
| SREN 61869-2:2013, clause 7.2.2

IEC 61869-2:2012, clause 7.2.2

1 PT-03.24, Ed. 3

K) Tap changers .

" SREN 60214-1:2004, clause 7.9.2
| JIEC 60214-1:2014, ¢lause 7.2.2
PT-03.05, Ed. 3

| Tniucive volege ansformers

SREN 61869-1:2010 clause 7.2.2
IEC 61868-1:2007 clause 7.2.2
SR EN 61869-3:2012, clause 7.2.7

IEC 61869-3:2011, clause 7.2.7
. PT-03.24, Ed. 3
- | 'm} Capacttive voltage ™~ SR EN 61869-5:2012, clause 7.2.2
‘1 transformers. - IEC 61869-5:2011, clause 7.2.2
L k PT-03.24,Ed. 3
|- n) Power transformers '} SR EN 60076-2:2011, clause 7
e 0l immersed IEC 60076-2:2011, clause 7
“ dy IEC 80076-7:2005, clause §

SR EN 60076-11:2005, clause 11
|EC 80076-11:2004, clause 14
PT-03.16,Fd. 3

‘ 0} Prefabricated substalions

SR EN 62271-202:2007, clausef.3
|EC 62271-202:2014, clause 6.3
PT-03.16,Fd. 3

p) AC metal enclosed
switchgear and controlgear for
raled voltages above 1kV up to
and including 52 kv

SR EN 62271-200:2012, clause 6.5
[EC 62274-200:2011, clause 6.5
PT-03.05,Ed, 3

1) Low voltage switchgear and
conlrolgear: switches,
disconnectors,
switch-disconnectors and
fuse-comblnation units

SR EN 80947-1:2008, SR EN 60847-

1:2008/A1:2011, 33

IEC 60947~1:zo§§;ﬁ2ﬁa§?&@§ N
SR EN 60947-3:2009, SVEN 604 4};’3 T
3:2009/A1:2012, clause 8.3.3,97 3L
IEC 80947-3:2012, IEC 609475
3:2012/A1:2013, clause 8.3.‘%?6 | 5baryg,

PT-03.33,Ed. 3 )
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| _No.

Type/ Name of test

Material / product

Reference document

b} Prefabricated substations

SR EN 62271-202:2007, 6.8
IEC 62271-202:2014, 6,102
PT-03.07,Ed. 3

¢) Current transformers

SR EN 61868-1:2010 clause7 4.6
IEC 61869-1:2007 clause 7.4.6
SR EN 61868-2:2013, clause 7.4.6
IEC 61869-2:2012, clause 7.4.6

4 PT-03.07, Ed. 3

d) Voltage transformers

SR EN 61869-1:2010 clause 7.4
IEC 61869-1:2007 clause 7.4.6

SR EN 61869-3:2012, clause 7.4.6
1EC 61869-3:2011, clause 7.4.6
PT-03.07, Ed. 3

38.

AG power arc tests

with a nominal voltage above

Instilators for overhead lings

1000V

*SREN 61467:2009
1 1EC 61467:2008

PT-03.23, £d. 3

38,

Tests using a conskained and
directed are

Piotective clothing agalnst the
thermal hazards of an elecldc
are -

SR EN 61482-1-1:2010

1 [EC 61482-1-1: 2009
o+ | SREN 61482-1-2: 2007
L 1EC 8148241-2: 2007

1 IEG 61482-2: 2000

| PT-0344, Ed. 0

E, TEMPERATURE-RISE TESTS

40.

Tempersiure-rise tast

a) Circult-breéﬁe’rs.for rated
|- Yoltages above 1KV .

~4f SREN 62271-1:2009, clause 6.5
-1 |EC 62271-1:2011clause 6.6
1 SREN 62271-100:2009, SR EN 62274~

100:2009/A1:2013, clause 6.5
IEC 62271-100:2012, clause 6.5
PT-03.05, Ed. 3

b) Single-pole altemating current

SREN 62271-1:2009, clause 6.5

¢lrouit-breakers with nominal IEC 62271-1:2011clause 6.5
. | voltage abova 1kV..rallway [EC 62505-1:2009 clause 7.4
* | .applicatlons. PT-03.05,Ed. 3

-7 .| c) Switches for rated voltages
| above 1 kV.up to and Including
| 62Ky - :
| (Meghanical disconnectors for
“itii.. . rated voltage above 1 kV up to

*-. .. ] and Including 52 kv)

SR EN 62271-103:2012, clause 6.5
IEC 62271-103:2011, {EC 62271-
103:2011/Corr. 1:2013, clause 8.5

SR EN 62271-102:2003, SR EN 62277~
102:2003/A1:2012, SR EN 62271-
102:2003/A2;2013, clause 6.6

IEC 62271-102:2013, clause 6.5
PT-03.05,Fd. 3

d), Switches and earthing
switches, single-pole switches
with neminal voltage above 1 kv
- raifway applications

1 SREN 62271-102:2003, SR EN 62271

102:2003/A1:2012, SR EN 62271-
102:2003/42:2013, clause 6.5

IEC 62271-102:2013, clause 6,5
SR EN 62271-103:2012, clause 6.5
IEG 62271-103:2011, IEC 62271-
103:2011/Corr.1:2013, clause 8.5
IEC 62605-2:2009, clause 7
P7-03,05, Ed. 3

@} High=vol ?g@cmgn_t—ﬂmi_:ing
fuses ety

SR EN 60282-1:2010, claus 6551
IEC 60282-1:2009; .ciai;éﬁé{}i?

IEC 60282-2:2008, clause 65
PT-03.05, £d. 3
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Type/ Name_ of fest
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Reference document

3:2000/A1:2012, clause 8.35.1

(IEC 60947-3:2012, IEC 60947-

3:2012/A1:2013, clause 8.3.5.1
PT-03.32, £4.3;
PT-03.33,Ed. 3

h) Busbars and low- -voltage
switchgear and controlgear
assemblies (distibuting boxes,
measuring and, protection units)

SR EN 61438-1:2012, clause 10,11
IEC 61439-1:2011, clause 10.11
PT-03.03, Ed.3

) Bushings

SR EN 60137:2008, SR EN
60137:2008/C91/2012, clause 8.8
IEC 60137:2008, clause 8.8

PT 03.03. Ed.3.

I} Prefabricafed substations

SR EN 62271.202:2007, clauss 6.4
IEC 62271-202:2014, clause 6.4
PFT03.03.Ed.3 -

.

k) Curcent tfransfomers

SR EN 61668-2:2073, clause 7.2.901

| TEC 61869-2:2012, clause 7.2.201

PT 03.03. Fd. 3

inter-tum overvollage test

Current transformars

"] SREN 61809-2:9013, clanse 7.3.207
"I'IEC.61869-2:2012, clause 7.3.204
| PT-03.26, £d. 3

32,

Short-clrcuit withstand
capabilily test

Inductive voltage transfon'nersi

.| SREN 6186913:2012, Clause 7,2.301
I IEC 61869-3:2014, clause 7.2.301
1 PT03.17: Ed.2

33,

Short-cirult current {est

{ Tephengers

T'SR.EN 60214-1:2004, clause 7.0.3
1 IEC 60214-1:2014, clause 7.2.3

PT-03.40, £d. 0

34,

Short-clrcuit current iest
(temperature ang dynamlc
stability} )

Portable equipment forearthmg
or satthing and short-circuiting

SR EN 61230:2009, clause 6.6
IEC 61230:2008, clause 6.6
PT-03.18, Fd.3

| 36

' Abmty to withstand short—clrcmt

) Power transformers;
«  oil immersed

. dfy‘

| SR EN 60076-5:2006, clause 4.2

IEC 60076-5:2006, clause 4.2
SR EN 60076-11:2005, clause 23
IEC 60076-11:2004, clause 23

| PT-03.04, Ed. 3

[ by Carentlimiting reaclors

SR EN 60076-6: 2009 cIauseB 0.13
[EC 80076-6:2007, clause 8.9.13
PT-03.22, Ed, 3

f o} Line fraps for aiiematlhg

current power systems

IEC 60353:1989, IEC
60353:198%/A1:2002,clause 19.4
PT-03.22, Ed. 3

35.

Short-clreul tests

Surge armesters without gaps for
ac. systems

SR EN 60099-1:2002, SR EN 60098-
1:2002/A1:2003, clause 8.7

{EC 60099-1:1908, clausig g ¥

SR EN 60099-4:2005 /SR ENS0090
4:2005/A1:2007, SR EN 6562 N‘J 2, gﬁlj
4:2005{A2:2009, clause 8. T

IEC 60098-4:2009, clause 8.7

D. INTERNAL ARG TEST

| PT-03.08, Ed. 3

RO

7.

Intera !’grc faulttest %,
lz’ /

Hm?

!":':':‘ E

a) AC metal enclosed
switchgear and controlgear for

rated voltages above 1 kVupfo

and including 52 kv

P
SR EN 62271-200:2012, A f ‘f &
F1-03.07,Ed. 3

Bl AR

IEC 62271-200:2011, Am\ \

{,‘}/\

.»’«\-
s

. «ﬁ\&.
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test

clrcuit-breakers exceeding 1 kV .

- " 1 IEC 62271-100:2012, clause 6.6

. | SREN 62271-1:2009, clause 6.8
IEC 62271-1:2011, ¢lause 6.6

No. | = Typel Name of test _. Materlal / product Reference document

B, TYPE TESTS FORLOW | P1-03.32, Ed.3
VOLTAGE CIRCUIT-
BREAKERS )

24, | General performance All clreuit-breakers categordes | 1EC 60947-2; 2013, clause 8.3.3
characleristics (fes! sequence 1)

25, | Rated sarvice short-circuit All clreult-breakers calegories IEC 60947-2: 2013, clause 8.3.4
breaking capacity {test
sequencs 2)

26. | Raled ultimate short-clrcuit Circuit-breakers category A IEC 60047-2; 2013, clause 8.3.5
breaking capacily (test Circult-breakers category B

__ sequence 3) _ integrally fused

27, | Rated short-time withstand Circuit-breakers category B IEC 60947-2; 2013, clause 8.3.6
current (test sequence 4) S

28, | Performance of integrally integrally fused clreult-breakers | IEC 60947-2: 2013, clause 8.3.7
fused clrcuit-breakers (test I s
sequense §) _ L B

2. | Comblned test sequence (test | Clroult-breakers category B [EC 60947-2: 2013, clause 8.3.8
sequence 6)
C. SHORT-TIME WITHSTAND CURRENT BEHAVIOR (SHORT-CIRCUIT)

30. | Short-iime withstand current | &) Alternaling- current " -| SREN 62271-100:2009, SR EN 62271-

100:2009/A1:2013, clause 6.5

PT-03.03, Ed.3

~1.b) Single-pole allematmg surrent
'} clreult-breakers ¥iith pomina!

voltage above 1 XV -railway -
applications

-SR EN 62271-1:2009, clause 6.8

IEC 62271-1:2011, clause 6.6
EC 62505-1:2000, clause 7.6

1 PT-03.03, Ed.3

‘1 £} Altemnaling current switchas

for raled voltages above 1 kV up

.| toand Including b2 KV

0| (Mechanical disconnectors for

| rated voltage above 1 kV up o
‘|and including 52 kV)

SR EN 62271-1:2009, clause 6.6
IEC 62271-1:2011, clause 6.6

SR EN 62271-103:2012, clause 6.5
IEC 62271-103:2011, |EC 62271-
103:2011/Corr.1:2013 clause 6.6
PT-03.03, Ed. 3

d) High voltage alternating

T et disconnectors and

_ garthing switches

SR EN 62271-1/2009, clause 6.6
IEC 62271142011, clause 6.6

SR EN 62271-102/2003, A1/2012,
A2/2043,clause 6.8

IEC 82271-102{2012, clause 6.6
PT-03.03, Ed. 3

e) Single-pote switches, earthing
switches and switches with
nominal voltage above 1 kV -
railvay applications

IEC 62505-2:2009, clause 7

SR EN 62271-1:2009, clausa 6.6
|EC 82271-1:2011, ¢lause 6.8
PT-03.03, Ed. 3

f} AC melal enclosed svitchgear
and confrolgear for rated
voltages above 1 KV up to and
Including 52 kV

SR EN 62271-200:2012, clause 6.6

JEC 62271-200:2011, ¢
PT-03.03, Ed. 3 ;ﬁ&)

g) Low voltage switchgear and
controlgear; switches, clrouit-
breakers, disconnectors, switch-
disconnsctors and fuse-
comblnation units

[ SREN 609472 2007, SREN 60947

2:2007/A1:2010,

SR EN 80047.2:2007/A2:2013, clauss,
8386

IEC 600847-2:2013, 8.3.6

C))\ :
SR EN 60047-3:2000, SRE @ﬁw A\
15‘: .l'

,
- 1

e
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No. Type / Name of test Materlal / product Reference document
for rated voltages abovs 1KV - | IEC 62271-103:2011, IEC 62271~
railway epplication 103:2011/Corr. 1:2013, clause 6.101
o PT-03.01, Ed.3
16. | Capactiive current sw:!ch!ng a) Alternating current swilches | SR EN 62271-103/201 2, clause 6,101
test {no-load cables and lines) | for rated voltages above 1 kV up | IEC 62271-103/2011, Corr, 1:2013
1o and including 52 kv clause 6,101
{Mechanical disconnectors for | PT-03.01, Ed.3
rated voltage above 1 kV up to
+4_and Including 52 kV)
b) Single-pole disconneclors, | IEC 62505-2:2000, clause 7
| earthing switches and switches | SR EN 62271-103:2012, clause 6.101
1 for rated vollages above 1 kV- | IEC 62271-103:2011, IEC 62274-
raflway application 103:20111Corr. 1:2013 clause 6.101
o PT-03.01, £d.3
7. | Short-clrcuit making current a} Alternating current swilches | SR EN 62271-102:2003, SR EN 62971
test for rated voltages above 1 kV up | 102:2003/A1:2012, SR EN 62271-
to and inclucding 52 kV 102:2003/A2:2013, clause 6,101
{Machanical disconnectors for | IEC 62274-102:2013, clause 6.101
rated vollage above 1 kV. up. to SR EN 62271-103:2012, clause 6.101
and ncfuding 52kV) "0 U IEC 62274-103:2011, IEC 622714-
103:2011/Corr. 1:2013 clause 6.101
- PT-03.01, Ed.3
b} Single-pole disconnectors, IEC 62505-2:2008, clause 7
earthing swichos and switches | SR EN 62271-103:2012, clause 6.101
for rated voltages above 1KV for | IEC 62271-103:2011, IEC 62271-
| rafiway application 103:2011/Corr. 1:2013 clause 6.101
18. | Swilching test on earthtng fault Allemaling current switches for | SR EN 62271-103:201 2, clause 6,101
ctirrant 7. | rated vallages abiové 1 kV 1ip. fo. | JEC 62271-103:2011, IEC 62271-
| and including 52 kV 't 103:2011/Corr. 1:2013 clause 8,101
1 (Mechanical disconnectorsfor | PT-03.01, Ed.3
| rated voltage aboye 1 kV upto
and including 52 kV)
119. | No-load cables and lines 1 Alternating current switches for | SR EN 62271-108:201 2, clause 6,101
switching cument testunder | rated voltages above 1KV upte | IEC 62271-103:2011, IEC 62274
eaith fault condflmns 1.and including 52 kV 103:2011/Corr. 1:2013 clause 6.101
- | (Mechanleal disconnectors for | PT-03.01, Ed.3
; | rated vollage above 1 KV upto - o
B and including 52 kV)
20, Maklng and breakmg test - “:1*Alternating current mechanical | SR EN 62271-105:2013, clause 6.101,
the raled shorbc]rcwt current | switch-fuse comblnations IEG 62271-105:2012, clause 6.101
) - L PT-03.01, Ed.3
21, | Makingand I:reakmg testat | Altemaling current mechanical | SR'EN 62274-105:2013, clause 8,101,
the maximum breaking switch-fuse combinations IEC 62271-105;2012, clause 6,101
{TDrrad) . . ‘ PT-03.01,Ed.3.
22, | Breaking test at the rated Allernafing current mechanlical | SR EN 62271-105:2013, clause 6.101.
transfer current (TDianster) switch-fuse comblnations IEC 62271-105:2012, clause 6,101
PT-03.01, Ed.3 EQ{}E{
23. | Verificalion of the breaking a) High-vollage current limiting | SR EN 60282-1:20107 tlaus
capacity exceeding tkV fuses {EC 60282-1;2009, clause 6, 6

{EC 60282-2:2009, clause 8. 6 2
PT-03.02 Ed. 3 // WK

: .y
G5

_b) High-voltage oxpulsion fuses

¢) Low-voltage Tuses

SR EN 60269-1:2008, SR EN'G1260-

~
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No. . Type ! Name of test Material / product Reference document
’ |EG 82271-100:2012, clause
6.102+6,106 and 6,112
PT-03.01,Ed. 3
7. Bus fransfer current switching | Alternating current | SR EN 62271-102:2003, SR EN 82271-
test disconnsclors 102:2000/ A1:2012, SR EN 62274-
100:2000/A2:2013 clause 6.105
IEC 62271-102:2013, clavse 6,106
PT-03,01, Ed. 3
8. Induced current switching test | Alternating current SR EN 62271-102:2003, SR EN 82274
disconneciors earthing switches | 102:2000/ A1:2012, clause 8,107
IEC 62271-102:2013, clause 6,107
| PT-03.01,Ed. 3
g, Verification of rated making High-voltage altemating cusrent | SREN 622‘(1 -106:2012, clause 6.102
and breaking capacity | contastors JEC 62271-106:2011, IEC 62271-
106:2_0_11[00rr.1:2014,
clause 8,102 -
. PT-03.01,Ed. 3
10. | Overload abllity test High-voltage alternating curfent SREN 62274-106:2012, clause 6.102.7
contactors - IEC §2271-106:2011, IEC §2271-
| 106:2011/Corr.1:2014,
| clause 6.102.7
‘ ' | PT-03.01, Ed. 3
11. | Short-circuit current making High-voltage siternating currenl | SR 62271-106:2012, clause 6.104
and breaking fest contactors -] IEC 62271-106:2011, IEC 62271~
1 106:2011/Corr.1 12014,
tlause 6.104
A . SR PT-03.01, Ed. 3
12, | Verification of making and - - | AC metal-enclosed Switchgear | SR EN 62271-200:2012, clause 6.101
breaking capaciies -+ and controlgear for rated IEC 62271-200:2011, clause 6.101
Y vollages above 1 kVuptpand | PT-03.01, Ed. 3
o Ingluding 52 kV '
13, | Short-circuit maklng current "} High vollage alteraling current | SR EN 62271-102:2003, SR EN 62271-
fest :. * | disconngctors and earthing 102:2003/A1;2012, SREN 62271-
’ | switches - 102:2003/A2:2013, clause 6,101
' IEC 62271-102:2013, clause 6,101
PT-03.01, Ed.3 ~
14. 7] Malnly active load smtching "1 a) Switches for raled voltages * | SREN 62271-103:2012, clause 8.101
test above 1 kV up to and including | IEC 62271-103:2011, IEC 62271-
162kV 103:2011/Corr.1:2013, clause 6,101
(Machanical disconnectors for | PT-03.01, Ed.3
rated voliage above 1 kV up fo
| and including 52 KV}
b} Single-pole disconnectors, | IEC 62505-2:2008, clause 7
garthing switches and swilches | SR EN 62271-103:2012, clause 6.101
for raled vollages above 1 kV for | IEC 82271-103:2011, IEC 62271-
rallway application 103:2011/Corr.1:2013 clause 6,101
PT-03.01, Ed.3 _
16. a) Altemating cuirent switches | SR EN 62271-103:2012, clause 6,101

Closed loop switching test

for rated voltages above 1 kV up
1o and including 52 kV
{Mechantcal disconnectors for
rated voltage ahove 1 KV up to
and including 52 k)

IEC 62271-103:2011, IEC 62
103:2011/Cor.1:2013, c!ausf}
PT-03.01, Ed.3

b) Single-pole disconnectors,

IEC 62505-2:3003, clausg/5
SR EN 62271-103:2012, 1

sarihing switches and switches

]
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HIGH POWER TESTING LABORATORY FOR ELECTRICAL EQUIPMENT (HPTL)
Decebal Avenue no. 118A, Craiova, county Dolj

Belonging to NATIONAL INSTITUTE FOR RESEARCH-DEVELOPMENT AND TESTING
IN ELECTRICAL ENGINEERING — ICMET CRAIOVA

A

No. Typs/Name oftest | Material / product ] Raference document
A, SWITCHING CAPACITY VERIFICATION (MAKING AND BREAKING OPERATIONS) ,

1. Basic short-circuit swiching | a} Alteating current clrcult- SR EN 62271-100:2000, SR EN 62271~
test: breakers for voltages above 1kV | 100:2000/ A1:2013, clause 6.102+6,106
T10,T30,T60,T100s,7100a IEC 62271-100:2012, clause 6.102-6,106 .

SR EN 62271-1:2009, clause 6
JEG 622714-1:2011, clause 6
PT-03.01,Ed. 3
b} Single-pole alternaling current | TEC 62505-1:2000 clause 7.8 + 7.12
cireuit-breakers for voltages SR EN 62271-1:2009, clause 6
above 1 kV - rallway IEC 62271-1:2041,clause 6
_ | applications PT-03.01,Ed. 3
2, Critical current switching test | a) Alternaling current ciroyit. - SR EN 62271-100:2009, SR EN 62271-
breakers for voltages above 1KV -{ 100:2009/ A1:2013, clause 6.107
. T TIEC62274-100:2012, clause 6.107
SR EN 62271-1:2009, clause 6
IEC $2271-1:2011, clause 6
PT-03.01, £d. 3
b} Single-pole alternating current | IEC 62505-1:2009 clause 7.13
i Clreuit-breakers for voltages SR EN 62271-1:2009, clause 6
above 1 kV<ralway . 1IEC 62271-1:2011, clause 6
applicaions o v | PT-03.01,Ed, 3

3, Single-phase and double-garth | Altemaling currentcireult: ~ - | SR EN 62271-100:2009, SR EN 62271-

fault switching test breakers for voltages above 100:2009 7 A1:2013, clause 6.108
1KV IEC 62271-100:2012, clause 6,108
_ _ PT-03.01, Ed. 3

4, Out-of-phase making and a) Altornaling current clrcuit- SR EN 62271-100:2009, SR EN 62271~
breaking switching fest(OP1,  |breakers for voliages above 1 100:2008 / A1:2013, clause 6.110
op2y 1ky s 1 1EC 62271-100:2012, clause 6.110

: iy | SR EN 62271-1:2008, clause §
e 1 1EC 62271-1/2011, clause 6
. PT-03.01,Ed. 3
" -1 b) Slngle-pole alternating current | IEC 62505-1:2009 clause 7.14
| circuit-breakers for voltages SR EN 62271-1:2009, clause 6
above 1 kV - railway IEC 62271-1:2011, clause 6
_ applications PT-03.01,Ed. 3

b, Capagitive current swifching  {2) Alternating current clrcuit- SR EN 62271-100:2009, SR EN 62271-
test {LC1, LC2), (CC1, CC2), [breakers for voltages above 100:2009 / A1:2013, clause 6.111
(BC1, BC2) 1RV IEC 62271-100:2012, clause 6,111

SR EN 62271-1:2009, clause 6
IEC 62271-1:2011, clause 6
PT-03.01,Ed. 3
b} Single-pole elternating current | 1EC 62505-1: )9 clause 7.1
ciruit-breakers for voltages SREN 62271} }19%@ f?sfﬁjbifﬁH 1
above 1 kV - railway IEC 62271-1:2011, dlavfsdd A
] applications PT-03.01, Ed. 3 _
6. Alternating current clrouit- SR EN 62274-100:2009, SR EN 62271~
breakers for vollages above 100:2000/ A1:2013, clause 6.10225:106.
o 01 o S

((%
-“:‘ - (?T: iHa!
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I, VERTFICATION OF WITHSTAND OF THE ENCLOSURE AGAINST
MECHANICAL IMPACTS

1. Product receiving date: 08.12.2008

2. Test date: 08.12.2008

3. Reference standard:  IEC 62271-202:2006

4. Atmospheric conditions: t=11°C,RH=3575%

5. Equipment used; ~ Pendulum hammer, manufacturer ICMET according

1EC 60068-2-75:1997, serial no.3, calibration certificate

no. Dj 06-3061545/2006, expanded uncertainty U=0.75%

for coverage factor k=2;

- Thermohygrometer type HD 100, serial no, 061062404,
manufactured by KIMO, France, calibration certificate
1n0.4.8-11-06-025/13.11.2006, expanded uncertainty U=0,3°C for
terperature measurement and U=2% for relative humidity for
coverage factor k=2.

6. Working procedure

The verification of the enclosure withstand to mechanical impacts was performed according to
IEC 62271-202:2006, subclause 6.7.3.

The product was visually examined before the tests.

The impact energy of 20 J was produced using a pendulum hammer with an equivalent mass of
SkgtS %, with the height of fall 400mm + 10%. In order to check the enclosure withstand to
mechanical impacts, there were applied blows with the pendulum hammer on each access door and
ventilation openings, in the points assumed to be the weakest of the enclosute.

- TETRE
a} transformer compartment b) LY compartment

Figure 3: Mechanical impact tests

7. Responsibl for ests: Bng.Ton DINU APHO G OPMTIHAT

8. Test résult: Q
'The product withstoed to the mechanical impact test.

« End of the Tesi Report -
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7. Responsible for tests: Eng. Ion DINU~RSs
8. Test result

The product withstood the test,
During the tests above, there were not disruptive discharges.

1. Product receiving date: (8.12.2008

2, Test date: 08.12.2008
3, Referenco standard:  IEC 62271-202:2006
4. Atmospheric conditions: t=11°C, RH=57.5%

5. Equipment used: - Generator hybrid for impulse voltage, negative polarity and
alternative voltage type SIP019, serial no. 620091, manufactured by
RFT Germany, calibration certificate no. 167(-) /14.10.2008,
expanded uncertainty U=4.5 % for alternative voltage {coverage
factor k=2)
- Thermohygrometer type HD 100, serial no. 06102404,
manufactured by KIMO, France, calibration certificaie
n0.4.8-11-06-025/13,11.2006, expanded uncertainty U=0.3°C for
temperature measurement and U=2% for relative humidity for
coverage factor k=2

6. Working procedure

The dielectric tests auxiliary circuits were performed according to IEC 62271-202: 2006

clause 6.2.3. _

The power frequency test voltage was applied between the auxiliary circuits, contiected
together as a whole, and the earthing conductor.

During these tests, all fuses for auxiliary circuits are in open position,

The power frequency test voltage applied to the auxiliary circuits was mcrcased up to 2kV

and than it is maintained for 1 min,
7. Responsible for tests: Eng. Ton DINU
8, Test result !

The product withstood fhe test,
During the tests above, there were not disruptive discharges.

-
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I DIELECTRIC TESTS ON THE LOW-VOLTAGE INTERCONNECTION

1. Product receiving date: 08.12.2008
2. Test date: 08.12.2008
3. Reforence standard:  JEC 62271-202:2006

4. Admospheric conditions: t=11°C,RH=57.5%

5. Equipment uscd: - Generator hybrid for impulse voltage, negative polarity and
alternative voltage type SIP010, serial no, 620091, manufactured by
RFT Germany, calibration certificate no. 167(-) /14. 10.2008,
expanded uncertainty U=7.8 % for impulse voltage (coverage factor
k=2)

( _ . Generator for impulse voltage, positive polarity, type SIP010, serial
{ no. 620090, manufactured by RFT Germany, calibration certificate

no. 167 (+) /14.10.2008, expanded uncertainty U=8.9 % for coverage
factor k=2
- Thermohygrometer type HD 100, serial no. 06102404,
manufactured by KIMO, France, calibration certificate
10.4.8-11-06-025/13.11,2006, expanded uncertainty U=0.3°C for
temperature measurement and U=2% for relative humidity for
coverage factor k=2

6. Working procedure '

The lightning impulse voltage tests on the low voltage interconnection between transformer
and the low-voltage circuit breaker was performed according to IEC 62271-202:2006, clause 6.2.2.2
The lightning impulse test voltage, with the waveform 1.2/50ps and the peak value of 6 kV
was applied three times for each polarity at intervals of 1s minimum,
During these tests, the low-voltage circuit breaker is taken out from the circuit.
The lightning impulse voltage was applied between each active part and the others active
/ _ parts of the low voltage interconnection connected together and to the earth.
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IDENTIFICATION OF THE TESTED PRODUCT:

Type: MP-11

Serial number / year: 239/2008

Technical specification/drawing: Electrical scheme PCTS “MP 11-2” 800/20/0.4
Photo of the produet: presented in Figure 1 (a and b)

Contract Ne.:2221/10.11.2008

Product receiving date: 08,12,2008

Produet condition at receiving: New

)
o)

' a) view to MV compartn | bve{tf to LV compartment

Figure 1: Tested product

TECHNICAL CHMCTERISTICS ESTABLISHED BY MANUFACTURER:

Rated power; 800 kVA

Voltage: 24 kV / 0.4 kV

Frequency: 50 Hz

LV connection rated i‘m‘_pul_se‘ voltage: 6 kv

TESTS PROGRAM:

1. Dielectric tests on the low-voltage interconnection

II. Dielectric tests on auxiliary circuits

[IL Verification: of withstand of the enclosure against mechanical impacts

RESPONSIBLE FOR TESTS: Eng. Ion DINU

B
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RESEARCH, DEVELOPMENT AND TESTING .
NATIONAL INSTITUTE FOR it sy
ELECTRICAL ENGINEERING e
ICMET CRAIOVA e N
-’_‘ﬂ___‘__x/
LABORATORIES DEPARTMENT SR EN ISO / CEI 17025: 2005
HIGH VOLTAGE DIVISION - HVD CERTIFICAT DE ACREDITARE
Low Voltage Laboratory nr, LI 529/ 2007

Address: Calea Bucuresti No.144, 200515 Cralova, ROMANIA
Matriculation cerlificate; J 16/312/1999; Fiscal code: RO3871509
Phone: + 40 0351 402425, 404888; Fax: + 40 0251 415482, 0351 404890
www.icmet.ro, e-mall: testing_services@icmet.ro, lli@icmet.ro

TEST REPORT
No. 20030/ 10.12,2008 (
1.  CUSTOMER; METIX Litd, Bulgaria
2. CUSTOMER’S ADDRESS: Buigaria Street No.40, 2850 Petrich, BULGARIA
3. MANUFACTURER: METIX Ltd. Bulgaria
4.  MANUFACTURER’S Bulgaria Street No.40, 2850 Peirich, BULGARIA
ADDRESS:
5. TESTED PRODUCT: 800 KVA, 24/0.4 kV Prefabricated Concrete Transformer
Substation, type MP-11, serial no. 239/08
6. REFERENCE STANDARD: IEC 62271-202:2006
7. TESTS PERFORMED: L Dielectric tests on the low-voltage interconnection
IL. Dielectric tests on auxiliary circuits
HL Verification of withstand of the enclosure against
mechanical impacts -
8. TEST DATE: 08122008 . (
This report contains 6 pages and it is edited in 4 copies from which 3 copies for customer.
Head of High Voltage Divisiq_t&, Head of Lahoratory,
Eng, Dot }) Eng, Aureiia SEIORNEA
7
’ ~ B¢ omurn
panvas SARHOC 0Py

a. The resills refer to the tested product only. ‘

b Publication or reproduction of the contents of this report in any other form, unless its complete photocopying, is not allowed without
writing approval of the division to which laboratory belong to.

¢ dvereditation of the luboratory or any of s test reports Issued
themselves an approval of the product by the aeereditation body,

d. All slgnatures from the present report are originals.

e. The product was presented Io be fested by the eustomer.”™

Cod F-08.09.01 Ed.2/Rev.0/04.2008




TEST REPORT No. 41843 page 4

HVD

VERIFICATION ON THE DEGREE PROTECTION IP — 23D

1, Reception date of the product: 08.12,2008
2. Measurement date: 08.12.2008 '
3. Atmospheric conditions: p = 1001 mbar, t=10.1£0.1°C;h=5671%

4. Teststandard: CEI 60529/ 1999

a. Verification of the first characteristic numeral, "2"
a.1. Protection against access to hazardous paris.
a.2. Protection agaihst the penetration of solid foreign objects.

For a.1 ware usad the jointed test finger with 12 mm diameter and 80 mm length.

For a.2 were used the object probe, sphere of 128 mm diamster.
Results: - The jointed test finger not pas through any opening of the test chject.
-Full diameter of the object probe, not pass trough any opening of the test object,

b. Verification of the second characteristic numeral "3%, against ingress of water

Water was sprayed at an angle up to 60° on either side of the vertical.
Waere used the test device with counterbalanced compliant with fig.5 of IEC 60529,
Test conditions; - water flow rate = 10 I/min
- duration of test = 23 min. )
Surface area (excluding mounting surface) of fested object: S=23m?,
Results: - In transformer compariment no water ingress.
.« In low voltage compariment water ingress but not réach live parts and don't heave

hamniul effects.

¢. Verification of the additional lefter D", against access to hazardous parts

Were used the access probe of 1.0 mm diameter, 100 mm long and stop face (sphere) 35 mm

diameter. .
Results: - The access probe penetrates to its full length, but the stop face not fully penefrales

through the any opening of the test object. .
- Adequate clearance s kept between the access probe and hazarndous parts.

Note: - Measuring uncerfaily for flow rate Is 3 %.
- Measuring uncerfainty of cafibration jointer tostfingerIs 2 %.
- Measuring uncertainfy of calibration access probe Is 2 %.
The reported uncertainty is an expanded uncertainty, based on a standard uncertainty mulfivlied by a coverage

factork = 2, providing a level of conlidence of approximately 95 %.

5. Conclusion: The product passes the test. Comesponding degres of protection iP 23D,
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HVD

1. Identification of the test product:
Type: 800 kVA, 24/0.4 kV Prefabricated Concrete Transformer Substation

Serial / year:

Technical Specification / Drawing: Shest 3

Contract / Test order; 2221 /0,11.2008 / 20030 / 08,12,2008
Product receiving date: 08.12,2008

Product condition at receiving: New

2. Technical characteristics established by manufacturer;
Rated voitage: 800 KVA
Rated frequency: 50 Hz

3. Test program: Verification of the degree-protection P-23D

4. Responsible for test: Eng. Gh. Macovei ¥
\\‘

5. Present at the tests: -
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RESEARCH-DEVELOPMENT AND TESTING NATIONAL

INSTITUTE FOR ELECTRICAL ENGINEERING
ICMET CRAIOVA

HIGH VOLTAGE DIVISION - HVD

HIGH VOLTAGE LABORATORY - HVL

B ey
= SO o,

DAT-P-266:07.10

AEIfE D S 1w gL
fiat

200515 Craiova, Calea Bucuregti 144

Certificat de inmatriculare: J 16/312/1999; Cod de inregistrare fiscala RO3871599
Phone: 0351 - 404888, 0351 - 404889, 0351 ~402425; Fax 0251 - 415482, 0351 - 404890

TEST REPORT
No.41843 / 12.12.2008

1. CUSTOMER: METIX Ltd. Bulgaria
Str. 40, 2850 Petrich , Buigaria

2. MANUFACTURER: METIX Ltd. Bulgaria
. Str. 40, 2850 Petrich , Bulgaria

3. TESTED PRODUCT: 800 kVA, 24/0.4 kV Prefabricated Concrete Transformer
Substation ,

4. REFERENCE STANDARD: |EC 60529 / 2001
§. TEST PERFORMED: Verification of the degree protection IP — 23D
6. TEST DATE: 08.12.2008

7. TEST RESULT: Passed the test, : : :
Report has 5 pages and it Is edited in 4 copies from which 3 copies for customer.

HEAD OF HIGH VOLTAGE DIVISION HEAD OF LABORATORY
. Eng. Dorin POPA Eng.Aurel UNGUREANU
SR " AR

tH
i 3 !
T bl

1. Resufts rofer to test product only.
2. Fublicalion or reproduction of the contents of this report In any other form unless fs complate photocopying is not

aflowed without vititing approval of division to which faborjfatory belong to.
3. Accradifafion of the laboratory or any of #s Test Repoi ksued under accreditation :agime;g! ,nﬁt on‘g&it r
imply themselves en spproval of the product by the accreditation body. Iy f f?{ D K ?Br
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1 3apaHue

YaMepBaHe Ha XepMeTWYHOCTTA Ha
OTHOWEHWE HA Xerui

OBkt Ha ManvTBaNHe:
2 OGeKT Ha uannTBaKe

OTAenHu Yacty Ha cuctTeMara, nog
Ha HsnuTeaHe:

Wanursatento npucnocobnenyie:

Mposexaane Ha onura:

Nara Ka usnuteanero:
Hanursaly
3 Peaynratu or uaMmepeanero

Tabnuya ¢ pesynrarure;

KaBeneH

nexauy

BbBOA Ha tbipMa UGA monen BKD 150 no

Cucrema kabeneH BbeOA BKD 150

EQuHNUHO yinbTHEHUG BKD 150-K/150
CucTemeH Kanak BKD 150-D3/60

BX, YepTex Mpunoxetue 1

WsnursatenHoro  npucnocobnene Oetue
NOATOTBEHO 3a MIMEPBAHETO OT CLIPYAHMK
Ha Buanokutens. Cnep nogasave Ha
U3NMUTBaTeNHoTO Hanarake ot 5 bar ¢ Xenuii
Bellle uaMepeHo HansraHeTo Ka JyactTuuure
Ha rasa ¢ nomolwTa Ha JetexTop 3a Xenuii
Leybold UL 200.

25.08.2001 r,

Muxaers Mos

Wanuraane [Msnnteatenna cpeaj YUsnuraartento [MsMepeno Hansrane| Hanaraie Ha YacTuuuTe |
Hanarade Ha YacTULmuTe Ha arMocdepara
[bar) [mbar Ifs] [mbar Ifs)
1 Xenuit 5 =48 E-8 ~48E-8

4 lNpotokon ot wanuTsaxe
WP-PB-A301033G0-001
6 3abenexku

XepMeriHocTTa NO OTHOWEHHE Ha
npoGHo TANo ce NoTsbpXKygasa B npo

28.01.1998 r. ¢ uamepeHo napyvarnto H
fipeAcTaseHa noA (hopMarta cknia B MpunoxeHue 2.

Xenuil Ha YNNeTHeHUBTO Ha cHeTeMa (B)KD B BeronHo

TOKON OT usnkTeaHe WP-PB-308012-007
anarade or 5,4E-6 mbar, OnurHaTa

S




Tel; +3569 2 953 34 63

Professional 43592953 17 92
Translation  Olteomiroramitnes

Hpeaod om Hemexu eaux

UTNAM
DdpayeHxothep i
WUHCTUTYT
TexHonorus
“scneabaHe Ha MaTepuanute

M3mepBaHe Ha XepMeTHYHOCTTA Ha
kabeneH BLBOA Ha chupma UGA
(. mogen BKD 150
\_J Mo oTHouWeHUe Ha Xenuii

Kpatsk npotokon WP-PB-A301033go-001 keMm
othepra Ne A301033go
IocrenBaxe Ha nopwukara: 25.08.2001 r.

UGA SYSTEM-TECHNIK OO u K°®
XaWneHxaitmep wpace 80-82

89542 XepbpexTuHren

(- GpayeHxodep MHCTUTYT TEXHONOIMA U3ceBaHe HA MaTepUanuTe
had TexXHONOrYA Ha crenBaHeTo U NONUMepPK
Butep wpace 12, 28359 EpemeH
PhKoROAUTEN HA MHCTUTYTA: pod. A4-p O.-O. XeHemaH

noanuc fve ce veref nognuc /He ce vere/
M. Bpene ‘ M. Tom

bpemen, 23.08.2001 r. _ e
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DIN ENISO 9007

Declaration of conformity

Product: sleeves and system caps,
produced by DOYWMA GmbH & Co.

Type : BKD + KD
Al kind of sleeves and system caps BKD-50
: KD - 110
BKO - 150

All product are made in accordance to the requirements of a safe installation and
operation of electric transformer stations, switching plants und power statlons, where
high voltages up to 25 KV, are required.

All products mentioned above are made in Germany.

Added documents : Approval made by IFAM, Bremen

DOYMA GmbH & Co
Industriesir. 43 - 57 » 28878 Oyten
thr Ansprachpartner: Michae! Buttler
Fon: (042 07)-91 68-330
Fax: (04207)9166-189
Mali: michael.butiler@doyma.de

Michael Buttler
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WNanursatenHu NPOTOKONW OT 3ABOACKU U3NWTAHWUA 3a npegnaraHnTe Myd)l/l n
Kanayku.

Hacmoswemo PO eHle ce npuilaza ebe 8Pb3Ka ¢ yyacmuemo Mu !

Hacmosiugemo npunoxexHiue ce npunaza eke 8pPbL3KA € yJacmiemo Mu a;

Locmaeka u MOHmMaX Ha E6MOHOBU KOMITIIEKMHU MPAaHCEHOPMAMOPHU 1HOCMOo8e
/BKTTY, Pegh. Ne PPD 15-042,

opearusupan om "HE3 Pasnpedenenue Evnzapus” Al]




®P.13,1

ﬁ | Opron 35 Kotirpon or syja ¢
npn "AC - 1c” 00
8800 rp, Nnegen, GVnﬁ%oe" N2 19, ren: ma«asg.ren/ draxc: 841-38%

CERTH®UKAT 34 ARBRANTAUMS 1A “BCa” por. N 27 OKC
BasiMiaH Ro 31,08,2009 rop,

CEPTUDUKAT 3A KOHTPOS
Ne 1082/ 06.04.2009 rop,

1. KNUEHT: “Meruxc” QO4, rp. Nevpuy, yn, "Barapus” N9 32

2. QBEKT: Capyn Gatonsn TREHCOOPMATOPHY NoCTORE THM BMKTT] "MeTuke”
¢ THitonpegcTasyTen BMKTN 800 KVA, 20/ 0.4 kV, 2as, N 240

3. KOHTPONUDPAH NAPAMETRP;

. LUyM
4. BAKITIOMEHUE;

-WymMsT Ha TUnonpeacTasuTen BMKTT 800 KVA, 20/ 0.4 KV,
ChoTRETCTEA
- Ha UBNCKBAHVATE Ha TC /3aganue He KnuewTs/

3as. N2 240

MpunoxeHuaT npotokon Ne 1563 / 06.04.2009 rog.

/ 1 cp./ & Hepasaerwa
HacT or Ceprucbukara sa kowTpon obuo 2 CTp,

flara: 06,04.2009 roa.

oy >
(\h‘(\ "-/‘

o

OrroBopHUK A\
HanpasrieHue; FAeEs




®p 10.2,11.2
Crp.1or2

OpraH 3a KouTpos ot Bupga C
npn “AC — IIC” QO
5800 rp, Nnesen, Gyn."Pyce” N2 19, van: 841-385; Ten/tara: 841-363

CEPTHUOUKAT 3A AKPERVTALWA VA “BCA” PEF. N2 27 OKC
: Bannpen go 31.05.2009 ron.

NMMPOTOKO/N

53 KOHTDON HY LUyM
Ne 1563/ 06.04.2009 ron.

1, KIMEHT: "Merurc” OOA, rp. Merpuy, yn, “Brnarapun® N¢ 32

2, OBEKT: Cepus 6eroHHM TPRHEDOPMETOPHK focToBe vrin BMKTT "Metuke” ¢
TUnonpeacrasyren BMICTTI 800 KVA, 20/ 0.4 kV, sas. N2 240

3. B HA OBBKT: Hos

4, OCHOBAHUE 3A KOHTROMA; 3aaBka NO 1082 / 06.04.2009 rog,

5. KOHTPONUPAH NMAPAMETDP: LM
6, HOPMATNBHI AKTOBE:

*» Mearog 2a koHTpon: BAC 18471 -
. HopMaruami nanckeanua: TC / 3048HHE Ha KNveHTa

7. YCIOBUSA NPY KOHTPOJTA:

7.3, MaTouHnum Ha wym: BMKCTT) 800 KVA, 20/ 0.4 kV
7.2, XapaKkrep ha wyma: nocrosHeH

8. PEBYATATH OT KOHTPONA:

T . Exeupanen o
no Macro Ha nsMepoate Huaoduszmvn, HHBO ;Ba Ly, Hopma, dBA |
: A
Ha 8,00 m or crensTa ¢
|| besmnawonty pewerin 35 | 3
2 Ha 2,70 m ot crenara Bg3 38 ' 35
___| BEHTWNBUMONHHI PRUETKH 1 —

9. SABENBEXKA: rama

10. TEXHUMECKO CPEACTBO:
WHTerpupaly wymoMep Tun 2240, B8K-Aanua, MaentudukaumuoHen N 00172324
3sykos kanubpatop Tn 05000, RFT- Mepmating, Mnemu%qggg;;ii? {»Nl ?;F &J :

11, HATA HA WBBBPIIBAHE HA KOHTPO/IA: 03.04.2000 rof{i!] DAL

f
53

v

MaBBpiuun KOHTRONA!
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MPUNOXEHUE XiIV

Mannteatentu NPOTOKONY 3a HUBO Ha LWyMm.

Hacmoswiemo npunoxenue ce npunaza ekLe epbL3Ka ¢ yyacmuemo miu :

Jlocmaeka u MOHMaX Ha BemoHo8Y KOMITIBKMHU MPaHchopMaImopHy nocmoese
/BKTTY, Pech. Ne PPD 15-042,

opeaHuaupan om “HE3 Pasnpedeneriue burzapus” AL]
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TEST REPORT No. 10366 PAGE 7
7.3.8 Temperature-rise of the low \mltage equipment
e Table 5
No. | Elements-drid temperature measurihg points Temperature-rise [°C]
denomiantion in fig. 1 . ) Caleculed Admitted
L R [ 8§ | T
1| Circujt breakerteﬂmnals '
- Input N 68.54 67.12 | 68.88 70
- Qutput - : 67.98 | 67.7 68.91
2 | Circuit breaker manuafﬁpﬁréﬁllg Iever 23.4 25
3 _| Low voltge compartinent environmext 22.12 -
4 Enmenment temperatufe 12,45 -
The meastirenents were performéﬁwﬁl exijanded uncertalrity 6f: 3% for temperature and
the confidence levél P= 95%. - Cor --:’i‘, .
8 'I'HERMAL CLASS"DETERMHQ“&II@N - :
To assess the thermat-lass the followini rSIatoHs GEC 69271:202:2006, clause 6.3 will be applied: (
Atl tﬁ tﬂ 3
Af: =tg- tﬂ E
= At - Aty
where;

ty - temperature of the transformer windings outside the substation,
te - temperature of the transformer windings inside the substation
L2 - environment temperature at the end of transformer temperature-rise test inside the substation

Atz - temperature-rise test of the transformer windings inside the substation.

8.1 Thermatl class determination

.- Table 6
Aty [°C] MC) | te[’C] |t.[°C] el
HY 62.5 81.44 93.89 18.94
i winding (
LV C 64 : 8209 | 9454 | 1245 18,09
winding
Oil 54 72.95 85.4 18.95
These data are according- | These data are according to table 2 of this Test Report o]
Remarks; |to technical records made
by EMO. OHRID AD fest
certificate
Thermal class; because 15 K < At <20K = Class 20 ‘
Fei £ X 3 |
9. REMARK BHPHO G OPUTIHAT.

Aspect of the substation in the test circuit is presented in photo from page 8.

10. TEST RESULT: Temperature-rise of the low voltage equipment did not exceed the Speciﬁed

 limits (see tables 5) and thermal class is 20 (see tables 6). A \,r\s?c'\
o bDRFAPMH
WG
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TEST REPORT No. 10366 ' PAGE 6

7.3.6 Values of the high and-low voltage windings resistance measured after shutdown

The resistances of high and low voltage wiridings were measured in direct current for 10 minutes {one
reading at each minute) using the ammeter-yoltmeter method. The windings resistances determination
at the time of shutdown (to)

Table 4
Time High voltage winditig” ~ Low voltage winding
t(min] | Uav [V] Iyv [A] Ryv [Q] | Urv[mV] Iy [Al Ryv [mQ}
1 1.401 T 1824 680 23.055 8.0t 2.87
2 1.393 182.4 7:637 22912 -~ 8.01 2.86
3 1.386 182.4 7.598 22.821 8.00 2.85
4 138 | 1824 7.568 22.735 8.00 2.841
5 1.376 182.4 7.543 22.645 7.99 2.834
6 1.372 182.4 7,521 22.556 7.99 2.823
7 1.368 182.4 750 - 22.464 7.98 2815
8 1.365 182.4 T483° | 22359 7.98 2.801
9 1.362 1824 | 1A67 | 22245 7.97 2,791
10 1.359 182.4 ] "T450 22.198 "~ 1.97 2.785

Measurements were performed with expanded uncertainty of: 2.5 % for resistances and the confidence
level

P=95%.

Remark: Currents and loss values were measured using class 0.2 apparatus

Measurements were performed with uncertainty of: 2.5 % for resistances and the confidence level

P =95%.

©[CMET Cralova 2008/M




TEST REPORT No. 10366 ‘ PAGE 5

7.3 RESULTS OBTAINED AT TEST
7.3.1 Transformer’s temperature-rise test inside the substation

Table 2
Determined values
Windings| = R, 01| Re 0. AB A8,
T e B N T o e
v 22107 | P [Zexior| B a0s ) 2%
Measurements were performed with expanded uncertainty of. 3 % for voltages; 3% for
currents;
2.5% for time and the confidence level P = 95%.
where; o
HYV - high voltage winding
LV - low voltage winding

Remarks: Values of the measured resistances, calculated temperatures and temperature diagrams are
presented in pages 5, 6, 7,.

7.3.3 Measured values of currents, losses and temperatures
Table 3

Hour | 13.00 | 14.60 | 15:00 | 16.00 [17.00 | 18.00 | 15.00 | 19,03 | 20.03
A | 1143 [ 1220 11215 [ 1219 [ 1220 | 1219 | 1211 | 1152 | 1154
on L | A | 1152 | 1239 { 1217 | 1221 | 1217 | 1221 | 1209 | 1156 | 1154
phases L | A | 1246 | 1234 | 1217 | 1213 | 1216 | 1213 | 1213 | 1154 | 1155
Averagecurrent | L. | A | 1247 | 1227 | 1216 | 1217 | 1217 | 1223 | 1211 | 1154 | 1154
W
w
W
W

~ Time
Current Il

M 4260 | 4220 | 4320 | 4280 | 4300 | 4270 | 4270 | 3840 | 3870
mlos“’s“d 4480 | 4460 | 4360 | 4430 | 4400 | 4430 | 4380 | 4010 | 3980

4200 | 4250 | 4250 | 4230 | 4240 | 4240 | 4290 | 3870 | 3890
Total Toss P, 12040 | 12530;,| 12930 | 12940 | 12930 | 12940 | 12940 | 11720 | 11740
0, | °C | 14:68 | 14,78.] 1440 | 13.85 | 13,77 | 13.51 | 13.127] 13.06 | 12.38
Environment | 8 | °C | 1441 | 1449 | 14.17 | 13.71 | 13.43 | 13.21 | 13,11 | 13.04 | 1229
temperature | B, | °C | 14.85 | 14.97 | 14.79 | 14,28 | 13.96 | 13.72 | 13.40 | 13.24 | 12.68
[ 6, | °C | 14.64 | 14.75 | 1445 | 13.96 | 13,72 | 13.48 | 1321 | 13.11 | 1245
Oil temperature | @, | °C | 78.39 | 80.78 | 82.42 | 83,61 | 84.56 | 85.24 | 85.88 | 85.92 | 85.4
Oil lemperatute-rise | AG, | 9C | 63.75 | 66,03 | 67.93 | 69.65 | 70.84 | 71.76 | 72.67 | 72.81 | 72,95

Measurements were performed with expanded uncertainty of: 5 % for powers; 3% for currents; 2.5%
for time and the confidence level P = 95%.

7.3.5 Symbols used in table 3 :
Ba1 ; Ba2 ; 6,3 ~ environment temperature in 3 measuring points

8, - environment average temperature: 6, = (6at + 8a + 0,3)/3

- JIUN A ARIzE -
R i BRPHO ¢ OPUTHAL
P, total loss

Q ICMET Cralova 2008/1M




’/TEST REPORT No. 10366

PAGE 3
1, IDENTIFICATION OF TEST PRODUCT
Prefabricated MV Switchgear Transformer
Substation ABB(Safe Ring)
Type MP-11-2 CCF ETB800 20/0.4
Serial number/year - 083/2809%
23972008 2008233736000/
2008

Technical specification - / See pages 9-12
/Drawing

Contract no: 2221/ 16.11.2008
Product receiving date: 10.12.2008
Product condition at New
receiving:
2, TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER

Substation MV LY Transformer
Switchgear Switchboard

Rated p{)war SO0 KVA - 300 kVA
Rated voltage 20/0.4 KV 13 0.4KkV 20/0.4 kY
Rated current - 630A 1250A 23.09/1154.7A
Rated ﬁ-equency 50Hz 50Hz 50Hz 50Hz
Short-circuit voltage - . . 5%
Connection . - Dyn3
Total loses 129331 W

3. TESTS PROGRAM ,
3.1 One test to check the temperature-rise test of the transformers and the low voltage appamtuses from the

substation,
The temperature rise test was performed at total losses of 12933.7 W up to the oil temperature stabilisation,

followed by the heating at rated current In =1154.7A for an hour, .
Supply was made by copper flexible cables with §= 3x(4x240 mm? Yin low voltage panel on general bars with

high voltage windings short-circaited.
3.2 Defermination of thermal-class of the substation:

4, RESPONSIBLE FOR TESTS: Eng. Catalin Boltasu

5, PRESENT AT THE TESTS:. Eng Borislav Hiev from Metix Ltd.

Tables
Drawings

Diagrams -;

6. TEST REPORT DOCUMENTATION
Photos

—
L e N

<30 COPTIHAA
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10,1  Annexes

- Photo

- Drawing
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RESEARCH-DEYELOPMENT AND TESTING NATIONAL
INSTITUTE FOR ELECTRICAL ENGINEERING

ICMET CRAIOVA
HIGH POWER DIVISION

HIGH POWER LABORATORY INCERCARE
Davtscher .y . s A
. Adavdisnngs “Ovidiu Rarinca’ Vo
[ERY/ ANER 200315-CRAIOVA Calea Bucuresti Nr, 114 ROMANIA gl
‘ Matriculation Certificate: T 16/312/1999. VAT nnmber RO387 1599 -
DAT-P-266/07-20 Dhione: (3511402 427, Fax: (251) 415482 (3511 404 300:  cpnapions o Aortorthan
B-mail: . or, 11 01 2007
No. 10366

CUSTOMER: METIX Ltd.
Str.40, 2850 Petrich Bulgara

MANUFACTURER; METIX Ltd.
Str.40, 2850 Pelrch Bulgarie

TESTED

PRODUCT; 20/0.4 kV, 800kVA- Prefabricated Concrete Transformer Substation
PCTS “MP-11-2"

REFERENCE

STANDARD: IEC 62271-202 / 2006 clause 6.3

TEST Temperature-rise test and determination of thermal class

PERFORMED:

TEST DATE: 10.12.2008

TEST RESULT;  Passed the tests
L] ’ . .
Report has 12 pages and it is edited in 4 copies from which 3 copies for customer.

HEAD OF ]iIGH POWE HEAD OF LABORATORY:
3 : Eng, Constantin Iancu

T BN P

"OVIDIU RARINGA®

: CRAIOVA
DATE OF ISSUE:  08.01.2005

L, Results refer to test product only.
2. Publication or reproduction of the contents of this report in any other form unless its complete photocopyiyg-ikiiot al
“without writing appraval of diviston to which laboratory belong 1o, 3
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TEST REPORT No, 41843 . page 4

HVD

VERIFICATION ON THE DEGREE PROTECTION IP - 23D

1. Reception date of the product: 08,12.2008

2. Measurement date; 08.12,2008 '

3. Atmospheric conditions: p = 1001 mbar, =101 £0.1°Cih=57.1 %
4, Teststandard: CEI 60629 /1989

a. Verification of the first characteristic numeral, "2
a.1. Protection against access to hazardous paris,
a.2. Protection against the penetration of soild foreign objects.

For a.1 were used the jointed test finger with 12 mm diameter and 80 mm length.

For a.2 were used the object probe, sphere of 12.5 mm diameter.
Results: - The Jolnted test finger not pas through any opening of the test object.
-Full diameter of the object probe, not pass trough any opening of the test object.

b. Verification of the second characteristic numeral "3”, against ingress of water

Water was sprayed at an angie up to 60° on elther side of the vertical.
Were used the test device with counterbalanced compliant with fig.5 of IEC 60528,

Test conditions: - water flow rate = 10 I/min
- duration of test = 23 min. )
Surface area (excluding mounting surface) of tested object: S ~ 23 m?,
Results; - In iransformer compartment no water ingress,
- In low voltage compartment water ingress but nol reach live parls and don’t heave

hamful effects. ’
¢. Verification of the additional letter “D”, against access to hazardous parts

Were used the access probe of 1.0 mm diameter, 100 mm long and stop face {sphere) 35 mm
e

diameter, .
Results: - The access probe penetrates fo its full length, but the stop face nof fully penetrates

through the any opening of the test object,

- Adequate clearance is kept between the access probe and hazardous parts.

Note: - Measuring uncertalnty for flow rate Is 3 %.
« Measuring uncertaindy of calibration jointer test finger Is 2 %.

- Moasuring uncertalnfy of cafbration access probeIs 2 %. T ,\ .
The reporfed uncertainly is an expanded uncertainly, based on a standard uncertainty mq{fgpflfg@ @?‘?’f‘?ﬁ&h
factor k = 2, providing a favel of conficence of approximately 95 %. | '




TEST REPORT No. 41843 page 3

HVD

1. ldentification of the test product:
Type: 800 kVA, 24/0.4 kV Prefabricated Concrete Transfonmer Substation
Serial / year: |
Technical Specification / Drawing: Sheet 3
Contract/ Test order: 2221 /0,11.2008 / 20930 / 08.12.2008
Product recelving date: 08.12.2008
Product condition at recelving: New .

2. Technical characteristics established by manufacturer:
Rated voitage: 800 kVA
Rated frequency: 50 Hz

3. Test program: Verification of the degree-protection IP - 23D

4, Responsible for test: Eng. Gh. Macoye! ¥

A\

5. Present at the tests: -




Bayonet Cable Bushing
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BKD 150

Bayonet Cable Bushing

System BKD 150 with lts
tayonet cateh fulfils highest
requirements and offers a
technology for quick and
simple Instaltation,

Bayonet cable bushing BKD
150 is suitable for the ap-
phcation of varlous sealing
technigues. The stapdard
design Is supplied. with heat
shrink-on slecves, Asan -
option, sleeves are also
avallable in cold.shrink-on
technique KS, '

Bayonet cable bushing-BKD
150 cffers compatibility
with.other systems and Is
prepared for numerous |
special solutions. -

For special applications-and:
requlrements please confact
our technical department,

‘Bayonet Cable Bushing BKD.150

System BKD with its bayo-
net reception consists of a
sealing coltar which Is
designed as single or double
collar and can be assembled
inte packages by means of
the frames around the
collar to be tmbedded flush
into the conerete of the
formwork, The frame is
provided with rail holes

for fixing with stud nails,

In order to prevent volds
the bayonet cable bushing
must be completely en-
closed by concrete,

When using individual
packages the direction
of Installation has to be
determined with the
principal or planner prior
to concreting. '

BKD 150 sealtng collars
wilt be supplied fitting to
the wall thickness of the
structural works and are
Inserted flush into the
formwork, {L =« wall thick-
ness in mm)

BKD 150 Is provided with
protective-foils and sealing
¢aps. Thus the Interior of
the sealing collar stays
clean during Installation
and Is gas~ and presswater
tight immediately after’
concreting.

BKD 150 system covers
have the suitable bayonet
connection offering a
technology for quick and
simple Installation which fs,
finished with only 1/12
turn,




Bayonet Sealing
Collars

Bayonet
System Covers

oS

Single Sealing Collar

sultable for conneetion of & system cover
or system KSS on one slda, Applicable for
3 wall thickaess from 60 mm. Direction
af Instaifation has to be datermined|

2 order nos BKD 150-KAL
{L) = wal} thickness In mm

Single Sealing Collar with pige
connection plug-type sleeve
Sultable for connection of a system
cover or system XSS on one side,
Other slde for direct connection of 2
smooth-walied cable protection tube
with an outside diameter of 1106, 125,
1140, 0f 160 mm,

< Mnimum wall thickness 200 mm,

3. prdar o, BXD 150-5MB-110/(L)
BXD 150-ShB-~125/(L)
BXD 150-5M8-140/(L)
BKD 160-SMB-160f(t)
(U} = wall thickness in mm

Also available as single seating collar
with pipe connection glue-in sieeve
“u order 10, €.0.:

BKD 160-XMB-110/(L)

SR

Stainless Stedd Flange Seating Collar
suitabie for seating fo DIN 18195
part 9 {integral / stip-on type flange
design for bleck basement linlng). On
bath sldes connection of system
cover or system KSS possible.

Also avaflable as package {ftange
plate), Flznge diameter 500 mm

Winlmum wall thickness 160 mm

2 oeder 00, BKD 150-XF2f(1)
(L) = wallthickness in mm

Double Sealing Collar

Suitable for connectica of a system cover
or system KSS on both sides. Applicable
for 3 wall thitkness frem 140 mm,

& grder po.; BXD 150-K2/L
{L) = wal! thickness in mm

Angular Sealing Collar
suitable for cables fald at 3n angle of
30", 45 o7 80" from any direction,
With auxifiary frame and polystyreae
wedge. Single or double seallng collar
alse avaitable as package.

Minimum wall thicknéss 250 min.

A grder no.
Angutar Single Sealing Cotlar
BXD 150-530-Kf{L]
BKD 150-545-KfIL
8KD 150-560-K/(L}
2 order no.s:
Angular Double Seaiing Coltar
BKE 150-530-K2[{t}
BXD 150-545-X2/(t,

ih

T BKD 150-580-K2f(1) . e

G

(1) = wall thicknass in rifm ’

Aluminium Flange Sealing Collar AF
suitable for seallng In front of dia-
mond tipped driffed holes In walls or
ceilings. Supplied with fiznge gasket,
protective cover and fastening efe-
ments. Connection of 3 system gover
or system KSS possivle, Diameter of
diamong tipped drilled hole max, 150
mm. Flange 235 x 235 mm.

25 order no.; BKD 150-AF 236
{1} = wall thickaess in mm

-ness to be Imbedded flush

system cover,

BKD 150 sealing collars are
undivided plastic elements
which will be supplied
fitting to.the wall thick-

into the concrete of the
formveork.

Upon supply each sealing
collar is provided with a
closed cover and Is thus
gas- and presswater tight
immediately after concret-
ing. Permanent seallng
towards the concrete Is
ensured by the novel
expanston sealing system.

System cover with 1 connection plece
and appropriale sheink-on steeve.

Design for 1 cable
of diameter 34 - 108 mm

%5 prder no,; BKD 150-Dif110

desl?n for 1 cate
of diameter 26 - 78 mm

2 grder no: BRO 150-D1/80

Single sealing coflars can
be plugged together next
to each other or one on
top of the other. These
packages create ,check
holes” which allow sub-
sequent control of the
cancrete compaction,

System cover with 3 connection pleces
and 3 shrink-on sleeves. Suitable for
3 cables of diameter 21 - 56 mm.
Several joint boxes AK or sealing
plugs VS 80 {as blind cover) are
available as accessory.

2, seder no.; BXO 150-D3/60

The frame is provided with
nall holes for easy fixng of
the seating collar to the
formwork. The inner dia-
meter of the sealing collar
Is 150 mm

Connection technology
BKD 150 Is characterized
by easy installation and the
bayonet type joining be-
tween sealing coflarand [ ' :
Systein cover with 8 connection pleces
and 4 shrink-on sfeeves. 4 connaction

pieces are closed upon supply and
-canbe opened when nedessarny.
“Suitable for max, 4 cables of dia-
meter 7 - 23 mm and max, 4 ¢ables
of diameter 12 - 33 mm,

.. . . % prder no.s BKD 150-D8/35{26

- A 5& nf special theemal steeves for
the substquently opened conngction

LE¥]
“We provide replacements for all parts which are impaired In thelr function
Buz to faults in the material, No replacement for defects that are due to

-Subject to techaical' modifications. Due to the amount of possib

LT pleges s avaltable as accessory.
R agf%ﬁ@(&i-r g{t—os
Wl
o -i

transport of storage of resylt from foulty processing or fnstellation o th
effects thereof, Our specifications are based on the current state

ces during Installation and spplication our spetifications do n
processors and vsers from checking and testing the materiz




System Cover with Steeve

for connection of 2 cable protection
tubz with an outside diameter of 8D,
110, 125, 140, or 160 ma,

Sealing by means of provided shifnk-
on sleeve,

*%a grdec np.; BKD 180-DM 80
BKD 150-DM 110
BKD 160-0K 125
BKD 150-0M 140
BKD 150-DM 160

System Cover

with 1 thick-walled conneetion plece
and appropiiate shink-on sleeve,
Suitable for 1 cable of dia. 60 - 158
mm of for the conaection of 2 cable
protection tube of max. 160 mm out-
side dlameter.

2 gider no; BKR 150-DY/150

System Cover with Plug-type Sleeve
for cannection of a smooth-walled
cable protection tube with an outside
diameter of 110, 125, 140, or 160
mm. Sealing by means of sealing Hp
In the plug-type slezve,
3 grder nos 8KD 1650-DSM 110
BKD 150-DSM 125
BKD 150-DSM 140
BROD 150-DSM 160

Instead of using @ system cover itis
alsa possidle to connect flexible
cable protection hote systems, For
further information se¢ Systems KSS.

Accessory

BKD 150 system covers
offer various possibilitles for

Three-finger Joint Box AK
{heat shrirk-ort 1echnique) for sealln

5eallng_cabies and cable 3 cables in one cover connection piccs, -
‘protection-tubes. They are & grder o, AK 36-3F-12/2 i
screwed in manually and for cover BKD 150-D8/35/25 and °
tightened by means of the gables with an outsde i, of
P - 12 mm

instaltatlon; spanner. G55 - : AX 50-3F-22]5

prior to laying the cables . for cover BKO 150-D8/35/25 ang
Into.a BKD 150 seafing cables with an outside dia, of
-collar or a BKD 150 alumi- 5-22mm

hlur-flange AF 235, Several | % gidernod X oyl
shrink-on techniques are <abfes wilth &n outside diz, of
available-for sealing oceu- 8-29 mm

pled cover.conneétion
"pieces, {Standard design
with heat shrink-on sleeves),

Unused cover connection
pieces are seafed with seal- Four-finger Joint Box AK

ing plugs and can be subse- |  reat shiink-on technique) for sealing
quently used as spare ducts, | 4 cablesin one cover connection plece. .,
: 2 prder no.; AK 35-4F-13/2
for cover BXD 150-D9/35/26 and
cables with an outside dia, of
2-13mm

& prdee nos AK 50—4#-20/5
for cover BKD 150-08{35/25 2nd
cables with an outside dia. of
6 - 20 mm

€ grder no:AK 75-4F-20/8
for cover BRD 150-D3/60 and
¢ables with an outside dia, of

- 5 Ui 23 3
System Cover Sealing Plugs VS
suitable as bilnd cover for pnused for seallng unused cover connection

sealing collars, This system cover is  pleces. Plugs can be remoaved for
Included in the scope of supply of  using the connection plece.
cach sealing coltar. A square wrench  Avaable for connection pieces of - Cabile Cleaner K .75 A
VMS is availatle for economical dia, 25, 35, 60 mm eally sleining cablés ol
jnstallation. 2 grder s VS 26 IVS351V$ 60 ek ey 1 Iﬁu Hf
Re grdec nio; BKD 150-D

Duty to
- Packing di

Cold Sheink-on Technlque K5

for quick and simple Installation

R ~ without auxiliarles under all weather
congitions, Gas- and watertight up to
2 bars. Absarbs tension and pressure
loads.

% Avallable for ol system covers,




T s
Nomenclature

Packages

Application and Function

Varlable Packages

Stngle sealing collars ¢an be
plugged together at random
nex! to each other or one on

Jtop of the other.

Safety at a Glance
Packages create central
check holes which allow
subsequent contrel of the -
concrete compaction!

System KD consists of a
seattng-coflar' which i
"designied-as single or
double collar and can be
assembled-into packages
by medns of the franies
around the collar to be
imbedded flush into the

concrete of the formwork,

Variable Packages
BKD 150-1x6-K2/(L)

Seciion of
anguler sealing collar 45°

45

polystyrens wedge

avxlilary frame
with nall holes




Test Report Bayonet Cable Bushing BKD 150

Forthis test the testing arrange-
ment wos set similarly to the
tests of system KD, Here the in-
stalfution of the system into
concrete vios simulated vith e
test befl,

All test specimens proved suce-

In the helium test the speci-
mens were checked for gas-
tightness, In this test, the por-
tiol pressure of helium in the
atmosphere directly after the
experimental set-up Js to give
concluslons about the leakage

The obtained results confirm
that system BKD 150 #s an
excellent sealing system and
exceeds the values deman-
ded for practical purposes
by fan

rote of the system.

cessful In the tests for gos-
tightness and presswater
tightness,

In the test for presswater
tiahtiress ot low temperatures
the specimens were checked
for presswater tightness {with
@ water / antifreeze compound
solution) at extremely fow
temperatures for o period of 24
hours.

Due to the closeness of system
BKD 150 to system KD 150
only system cover BKD 150-
D3/60 wos subjected to the
hellum postightness testand
the presswoter tightness test
at low tempergtures s on
example.

~Test Resuits in Detail

I Result of Gastightness Test:
Partiel pressure (directly sfier expérimental

set-up) was 4.8 x 106 mbars, This is a very
good value as the partial pressure of helium
In the atmosphere Is ca. 4.8 x 10 mbas,

The following tightness tests
were carrled out: :

® presswater tightnessat low
temperatures at 3 pressure of 5'bars. .

® gastightness with helium

> Result of Presswater Tightness Test:
at a pressure of 5 bars

Liquid did not emerge, A feature was made
of the optimum structure of the sealing
coflar and the very good expanslon seal :
which Is applied annularly around the (
sealing collar. This expanslon seal guarantees
that the connectlon between sealing collar

* and concrete does not break when the
concrete drles,

Sealing systems and fire protection for cables and pipes

UGA SYSTEM-TECHNIK GmbH & Co.
Techndeal Systems and Products for Integration into buildings

Heidenheimer Str. £0-82 - 89542 Heelirechtingen

Postfach 12 61 - 83539 Herbrechiingen

Phone: 0049 73 24 [ 96 96 - 0 Fax; 0049 73 24 | 9696 - 96
e-mail: info@uga-systemede - intemet: www.ga-systemede
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“ENTECT CEPTMOUKALMA” EOON C €
Brrirapws, Bapra 8002, yrr. “BoiHuuxa” No7

thakc. +35952721198, e-mail: office@ellestcertification.com =YD
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JICKAAL 3A OLEHABAHE

OrHocHo! OUeHABaHE Ha CLOTBETCTBUETO CbG CLILECTEEHNTE UKCKBAHUR CLINAcHO “Hapenba sa

NpeAHaIHaUSHYL 33 U3NONABaHe B ONPeaeneHit aHuLM Ha HANPEXEHWeTo"

ChitleCYaeHUTe U3NCKBaHUA U oleHABaHe HA ChOTBETCTAUETO HA ENEeKTPWYECKW ChOPLKEHUS,.

3anmka  No 1672/14.09.2015r, Sansuran "‘:‘;;,;g?;,’,,‘:fgt*g‘gﬂ

Doroeop No 1566/15,08,20156r, Ynpagmren: Hukonai [XAMEAZOB
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“EATECT CEPTHOMKAIIUA® EOOJ

LVD
PASPEINEHHE Ne 010 - QC/ 10,03.2008r, or IAMTH Body
NB 2624 ( '
MPUNOKEHWUE 1
“Unen, Chors,
anuten, ChilecTREHN HAUCKBAHKA Hokaaarencraa
TouKa , _ AalHo _
EnexipidackoTs ehopLXeHKe @ NPWIpYHaBano OF TeXHAYECKo
Cbouﬁgecrneuure XBPaKTEPHGTHRH, noagauanaro “ _— JIOCHS H HHOTAYKLUAR 3 BCNNOATALIR,
Up, 7 (1) | SPOPPASRBANETO C KON OCHIYDADE | sespngcgc H3ilornzaan Ha 1Enckipwieckoro cuopuwenve orromspR Ha WaMckeawnATa Ha
Ha enexTpUdeckoYo ceopbiete, TpaGea Aa Bbar HaHeceun BHC EN 61439-2:2041 - 1.5 — urchopaauna apxy hHpMeHaTa
BLOXY ObOPEHEHHSTO HITH BKO TORA & HEBLIMOIKHD - B Tabenka; 7.6.3 ¢ BA1C EN 84439-1:2011 - .10.2.7.~ wapriposmy
HPWAPYRABALYO YRaIAHYE; BAC EN 61439-1:2011 - v6.21; 1.6.22 ~ HucTpyKUMM 5
TRAHCNOPY, CLXDAMEHNG, MOWTOX, oOCnyxeaHe W noARLpHaHe -
(Nporoxon Ne 16.0036/02.054 — ENNPOM WIEN' OOJ] ~ Codhsin)
HaurenonanneTo (hripMata) Ha NPOKEBORHTONA UsH
ThProBcKara Mapxgpg'ﬁna ga ca ;’:cuo HanHCall BLPXY QI Ha SASKTPHYECKATE OLOPLIORIA Wribopmatiuata pupxy
Un, 7 (2) ONEKTPHHECKOTO ChOPHKEHIE HAY, BKO TOBA © HEBLIMORKO - fa | dmpuenyte Tabenist W B TexHUMEOKaTA fOXYMEHTAUMA OTIONAPA
BBLPXY ONAKoBKATA; o HR HoHICKBBHHATA.
Enexipmecxoro CLOPLMGING 13 HETOBHTO GLOTaBHH uacH, ENexypyiecyoTo ChopLReHa- YACBNBTIAOPARZ HIHCKBAHHUATE Ha
oAb uapaGorenin no Haviy, ¥ofito noarONALa .
tn, 7(3) 6‘;30z:g}gﬁnogﬂm;;“m;::m. 0o Fla |orewpepr BEC EN 61438-4:2011 - 1.63 — {flpotoxon Me
LInooAE ' 16.0036/02.054 -+ ENNPOM WIEN" OO/ - Codin)
Un. 7(4) | Enexpsuecyoto shopbMeHie Tpabina 4a ¢ NPoeXTHRAHO 1
. #3palioTaHo 10 HaukH, KORTO OCHIYPABA 3aiLHYa of ’ Ha | Mn. W41, Yn. 7(4)2
ONAGHOCTITE, NOCONSHHM B 4N, B, npi.yenoswe ye:
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“EJTECT CEPTURPHKALMA” EOON LVD
PAIPEIIEHHE Ne 010 — OC / 10.03.2008r, ot JAMTH Body
NB 2024
ENexrpuyecxoTo TLOpLREHNE YAOANSTEOPARA WINCKORHUATA HA
. 7| s e o spepamsei, M|t e BN SIS Y T
ENQXIPHIECHOTO CHOPLHEHHG YAOBNGTBOPAER HINCKBANKATA HA
otanaapy BAC EN 61439-1:2041 ~ 1.8.14; v.6,1.2; 18482 ~
Hn, 7{4}2 €0 noARLPHaE Fi? HIHCKBALHA 30 ChOPBLHGHMBTO HAH La (NpoTekes e 16.0038/02.054 ~ [ENNPOM MHEH‘ 004 ~ Cogun)
Jalurara o7 onaonéem. BbIDKANLG C& HA ENEXTPRIeCKOTO EReXTpMackoro ¢hophiens yﬁur;neraopﬂea HilcKeEKHATA Ha
Un. 8 {1).- CHOPDHEHAR UK HE BLHIURY RBIACHOTANA BLPXY Oa cranaapr BAC &N 61439-1:2011 ~ n8T; — (Mporokon WNe
-0 CNBKTPRUBOKOTO ChOPLXEHUE, T8 OCHIYPABA YPO3 Mepky oT 15,0035/02.054 - ENNPOM WHEN® 0OH ~ Cotun)
TOXHMMECKH XapaKTep B CLOTAATCTOHE G WINCKAaHHATA No
an. 7,
-Mepxure 67 TOXHWUECKA XapaKTep 38 JaluHTa OT QNACHOCTH, . . . i
082} | jinnxewys op Ha GNEKTOHNEEKOTO ULOpLKEHHe, TpAGRE: Ha | Un. 8215 1. 8(2)2; Un. BE2)3; Un. B2)4;
7 OCHTYPABAT NOAXOARILLA AGILATA HA XopaTa #
ﬁouamrggre maoﬁﬂ%?)‘;tmy CTIRCHOCT oribuamecxo Enekrpv4eckoTo CuOPbMSHIS YAOBROTHOPARE WIMCKBEHMATE HA
Hn. 8(211 A ADYIO dHe, KOBTO MONe 13 Buge erarpapy BAC EN 61439-2:2011 — v.40.3; BIC EN 61439-1:2011
HApEWRREHE I APYIO yeramiiens, o fa | 1405 1.10.6.2; 7.10.53; 1.8.4.6; v.8.4.6.2; 1.10.6; TA0.T; 7.40.8
FIPAMHBHO OT QUPEKTSH HIK HHANPEKTEH SHEKTPHYECKH T (np‘oroxon Ay R ALY B
[onkp; Cogwn)
) EHGH‘I‘ HUECKOTO ChODRKGHUE OBReTAOPABRR HSHGKBSHHHTB Ha
Hun, oy |- A2 He Chanenar Takiea veMnepatyph, SMOKIPAIGCKH ALMH cranfpr ENC EN GUA3042011 — 40,6 11083 106 ~
t HIH - NiBNBHNE, KOUTO @AxaﬁplNHHHnH Oﬂacﬁgﬁﬁ_ . Ha (Mpotexon Ne 16.0036/02.054 ~ EHHPOM WIEN® 00—~ - Cothus)
U, (2)3 | A% JALKTABAT I0GTETLNO XOPATE, AQHAIUKTE HUBOTHA W ENeKTAHHSEKOTO CLOPEXOHKD YAOBAOTAOPARA WIUCKBBHNATA HE
. BEIHTE OT ONACHOCTH OT HETOKIPHISCK! XapaKTep, KOUTO Ha |ovanmapr BAG EN 61433-1:2011 - 1.10,6; 7.8.7 (Mpovoxon Ne
Morat aa OBAAT NPUUREHY OF @IIGKYPHMEEKOTO 0bopbiKeHle 15.,0038/02.054 — ,ENNPOM WAEN" OOR ~ Cotus)
U ¢A HIBSCTHI OT NPaKTHKaTa;

74

Crpanuta 23




“EJTECT CEPTHOHKAIMS? EOOI LVD
PA3PELIEHME Ne 010 - OC / 10.03.2008r. or AAMTIX Body
NB 2024
Un, 8(2)4 | A2  oCMiypapaT mHeonaupAava Aa e onobpadsHa ¢ ERBKTPHIECKOTO ChOPLKAHASE YRAOBASTOEOPARA WIHCKBBHUATE Ha
HPEABUAKMKTS YONoBMA. Ha padora Ha eneKTpPUYEckoTo fa orasaapt BAC EN 61439-1:2011 — 1.10.2.3.2; 1.104; +.10.0.2;
CLOPEHSHHE. T.‘([}Ctl;g;.’.i -)(Nporoxon Ne 15.0036/02.054 ~ .EAMPOM UNEM" 001
- M,
un, 8(3 Mepivre ot TexHHYecky XapaKTep 38 3alTa oT ONACHOCTH, Aa
Hn. 8(3) ALNHAUYM C2 Ha PHUMH BL3AEHOTONA SLpXY H, B(3}1; N, 8(3)2; Yn. 8(3)3
BNERTPHUECKATE ChOPRRAHNS, TPABER N3 OCHIYpAT:
- EnexapiiecsoTo obophieints YAODROTROPREA WINCKBAHUATA Ha
Un, 8(3)t | ONICKTPHUECKOTO GLOPLIGHiAS AR HIALDHA Ha oNaknaliTe eranpapy BAC BN 61438-1:2041 ~ vB.4.4; 110,22 BAC EN
MoxaHWUHH HAYODAPDBANKA TaKa, Ye Ja He 3acTpaliana . d
. Ha 81438-2:2011 - v.10.3; 1.10.43 —{l\poroxon Mo 15.0036/02.054 —
Xopa‘l'a. AoMaurHiTe XUsoTiHE W BeL{HTE; ENNPOM UNER® OOJl—Cothﬂ) ‘
BNEXTPUHBCKOTO.CLOPLXOHHE A8 HIALPNKA HEMEXAHKULK ENeRTpHYecKoTo ChopbKanne YACDAOTAOPABA WIMCKBaHKATA HA
Yn, 8(3)2 BRHAHMA pH OMAXRAHN YOOBKA Ha OKONtaTa cpeja W Aa He fla craHpapr BOC EN 81439-1:201) - 7.8.44 4 BAC EN 81430-
n. 8(3) J0CTPALLABA XOPATA, AOMAIIHATA HAROTHU # BELLYHTE; ﬁgg}l 1 50310&; (I')lporoxon N1 15.0038/02.054 — ,EJINPOM
. - A :
4n 8(3)3. EneKTPHYACKOTE ChOPLKORHE A B 3ACTPALLIABRA Xopare, EnexTpiteckoTo GhOpbMEHI YAOBNSTBOPARA HaNCKEANHATa Ha
‘ ACMAHITE MUBOTHI H BOUINTE B NRERBHRUMN YGNOBHA HA da crangapt BAC EN 61438-1:2011 - .87 1.10.93; n1040;
npayonapeale. T::%;) 1 —) {Mpotoxon Ne 15.0036/02.054 — .EANPOM WNENR* 00A
- 35
3anepun POOC: Exenepr-olennren:

HH

Hara: 02.10.2016r

CmpbHuya 373




"EJIIPOM MJEI" OOJl — Codus
H3IMUTBAT. EJIHA JABOPATOPHI 34
o
. EJIEKTPOTEXHUYE CKA HPOAYKIMA  HIIEN l’

3a5DK4a 30 HINHTBARETO (HOMED M KATA): Ho "EJATECT cepruduxanusn’ EOO
Jaseka Ne 032/16.09.2015 r. ’ tp. Bapua

HAata un noayuanane u#a ofpasure: 16092015, v, "Boifuuika” 7

Tlepiion Na NPORERAANE A HINHTBANCTO! -

16.09.2015 - 30.09.2015 - teaedor/pare: (+359 52) 721 198

HB]IHTBATEJIEH XIPOTOKOJL: Ne 15.0036/02.054

framoro WwnuTRaHE —
NpoBePKA KA ROHCTPYKIHLTA, 1Pe3 HINNTBAHE M Oliensnane/

Jimer: 1
Be. Jrirera: 19

OGeKT Ha MEIRTBAHE! Tabno anaeno MpancQopsamoptoe 1 pusapeder-
MEHG 304 HIUCKO HOHPENCEHHe, OMIGOPeH WA
CHIOAU{O HIG0N0, 3AIMBOPERO OMRped, omzope, om
JAGUMA oM OACHAmMA  CIpan, 34 20pPHO
covp3cane N COHOCHIDGHHO 0DCApiceqne O
JIUHCGAFN CRIPANA, 30 HEROGGUIICEH MO HA
FARPUING, RPEOHASHGUEHO 34 eézpaacduie @
Gemonos 4 6 MCHOAHH  KOMRACKMHU
mpanediopMamopHy ROCIOGE ¢ 0DABEH Kadc Ha

i - obsueramy 20
Osuavenne Ha mofena wik tana: ITPT 1250A/8x400A BP
Vizmereans ofpaswa: 1 6poit, habpuwer Ne 301521501
‘HnMe HA UPOHIBOMRTENS: "METHUKC" OO, rp. Herpna, benrapus
Toprovexa Mapxa (aKo.HMAa): Altemutes

(OTAHMITENEN 3HAR HA TTHON3BOAMTER}
Hne 1 agpec 4a BHOCHTENS: —
Yipousxon: . Penybnuxa brarapws

Obapenu croMHOSTH W APYTH MAPKHPAK JAMNL;
§. QB4ecHn NAPAMETPH HA SICKTPOPAINPOACHRTEAHATH MPEKA:

{.1 HoMunano nanpexenie 400,230V~
1.2 MakcuManHo HanpeKeiIHe . 440253V~
§.3 OBsscha yecrora 50Hz
2, OGunexo patoTio nanpexeuuc (U) ¢ 400V~
3. OGasert Tox (£,) Ha sxopa . . [250A
4, 06aeH TOK (£,0) 1A H3XOARMLNTE BEPHIT ChE 3411HTA € NPeATAIHTER ) 400A
*5, Ofanen xoeduutcIT na snroppeMertoct (RDF) . 0,7
6, ObaBen 10X Ha TepMiuia yeroliunsoct (7.,./0,25) 30kAy |
7, Obasen Tox na anvasieiud yerolidusoer () 63kA
8..Bpott sepirh 38 JaXpaneaLe A NINOAAINTE KAGERIN MUY 8
9. OBABEHO NANPEKCHH HA HIOIAWATA Ty - S00V
10. OBageno HIRBPKANO IMOYACHO HANPEKCIE Ha BEPITITE (Uhep) 33Y
11. Crenen na mmsna OCHFYPEHA OTANUEHATA TOBEPXHOCT 30 00 YKDAIIG IP2XB
Hopyarimi umcvucnur ’ [P
BJAC EN 61439-1:2011 (EN 61439-1:2011); BAC EN 61439-2 2011 (EN 61439-2:20); ) [L}

UTompont - HIAET QOJ( 1407 Codus, Gyir, "Uepuy spsx” Ne 43 HIXE -ren.(+359 2) 86§ )




_—

——

Vsnurearenen nporoxon No 15.0036/02.054
' %{ Juer: 2
L=
Pesynrata o1 msunrasneror - HJI E E e | Be, mzera: 19
Meron na : : Crotinoer it
H3MUTRAHE Kpatio onsscanne na PEIVITAT [ ponycex sa Hsncrnane
110 TO4KA 0T HSHCK_BﬂHeTOI(II?IIﬂTBalIGTO/ Mastepena / HOoKA3ATRNR HO TOUKA OF
| : " Habaona- (opyaf
OKRAATEI:
HODPMATILEH BAIY: upenHcanne); HOpMATHBEIE
AOKYMEHT HOKYMEHT:
1 2 3 4 5
S BAC EN 61439-2:2011 KBPaKTCPHCTHKY 1A HHTEpdefion SBACEN -
Ha KKYCC (rasnoro TpaneopMaTopho u 61439-1:2011
hasnpenennTento Tabas)
"- Onueauteto na npousBoIHTENT onpesens odapeHKHTe
Aannu (xapaxrepucruxin) va KKYCC (rasuoro
+ TPAHCHOPMATOPHO H PA3MPEACAHTONHO TaBHO) 1 Ra
CROTBETCTBHO ¢ OBILNTE HIHCKBAHKS 1A To3M CTAHAADT onpenens onponens
6 BIC EN 61439-2:2011 Undopuarius 3a KKYCC 6 BAC EN
{r1160H00 TPanediopMaTopHo M Pasnperentrene 16x0) 61439-1:2011
6.1 BAC EN 6143921201 Mapruposxa na KKYCC ¢ 6.1 BAC BN
10.2.7 EN 61439-1:2011 osuauennsra 61439-2:2011
="'~ Hudopmapuara upxy dHpMenara raGenxa, ¢ KogTo ¢
cnabagio rnassoTo TpanedopMaTOpHG 1
PA3NPEACHUTENHO TabNO NO CHALPKANKE (HMe HA
TIPOUZBOMTENA, O3HNUCHHE HA THNA, CPEICIDa 33
HACKTHOHUBPAHS 1] NATATE HA NPOHIBOACTEO K lnoxepa
HA TO3H CTRHEARPTY, N6 TpaiinoeT na HawacHie, o '
PAINOSONEE M 110 HETAMBOCT OTFOBAPA HA
HIHCKBAHHATG g6 na
B 38t~
nekxa 2.1, .
6.2 BICEN 61439-1;2011 Hokymenranug 6.2 BAC EN
) ' .| 61439-1:2011
6.2.1 BRC EN 61439-1:2011 Hisopmauus, canpsana o 6.2.1 BJIC EN
KKVCC 61439-1;2011
~ B TEXNHUECKATA IOKYMEHTALI Ha NHON3BOAMTENS,
AOCTARAHA C TAGNOTO, €A ONPESTIeIHT BOHYMKY
TpHROKUME uvephieliciy XapakTepueTrky B an
CHOTBETCTBHE C 1.5 HA TOIM CTaMAapT onpesens onpeusny
6,22 B{C EN 61439-1:2011 Vinerpykumy 3a Magunynnpaie, 6.2.2BJC BN
HUCTAIHpane, obeayxsate B noaspkasc 61439-1:2011
- HHCTPYKUHITS Ha POM3BOMHTENN 32 MAHIYAHPAKE, .
HHoTaIRMpANC, ofenyKeane B RoANLMRaHe Ra KKVYCC u E Piji {0 D . s
A CHOPLIKEHUITA, CHEBPIKANIM CF B HErO OTTORAPAT Ha iy ‘ji ﬁ HH r]j' f %
WINCKRANUATA Ha TOIM OTAHAAPT na m i




Hanrsarenen npororcoss Ne 15,0036/62.054

HIIEIT %

PGSy.lIT ATII 0T HIDHTBAHCTO;

Juer: 3
Be. uera: 19

Meron un

IIAHTBAHG
10 TOYKA 0F
HOPMATHBCH

JOKYMEHT

Kpa'n{ﬂ GIEICAHIIE HA
WINCKBAHETO/HINTHTBANETO!
NOKATATCIIAL

PEIYJITAT
Hamepeno !
Habawona-
BAKo:

Crojinoer u
ROMycR Ha
NOKAIATEAN
(nopmsas
apeanscanne):

Hsuexnane
G TOYKA oT
HOPMATHBENH

JOKYMENT:

-1 2

3

4

5

~ HHCTPYKUHHTS HA NPOH3BOAHTCNS CHABPHAT
wrthopMatHg CTHOCHO!

& YOIQpHaTa 38 TpaIIGl'IDPTHp&lIO, MAHHIYIIHPAHS,

wHeTARupale ¥ odeIyKRaRe

¢ OpPENOPLURTENHHN ODXBAT N YECTOTATA HA
OTIEPALIEATE TIO IOMIBPIKAHETO

¢ CXCMH He ONPOBOAARAHETG

6.3 BJC EN 61439-1:2011 YpontHdnkauus Ha anapary
H/HIEH KOMTIOHGHTH

~ HEEMTH(OHKALHONIHTE MAPKHPOBKH HA OTASTIHATE

BOPHTH H TCXHATE ANAPATH 38 3QINTA BHL BHTPEIHOCTTE,

ua KKYCC, 110 orHOMEHES Ha YSTHHBOCT, TPaiiHOCT,
ch0bpasapane ¢ (hu3HUHATA OKOJIHE CPE/a H
HEESHTHUNOCT C TO3H, HIMON3BAIN B CXCMHATS HA

OITPOBORABAHCTO, OTMOBADAT HA HIHCKBARHATA KA TO3N

CTAHZAPT

7 BJC BN 61439-1:2011 PaGoras yonoshs

7.1 BEC EN 61439-1:2011 Hopuaniy paboTiii yonossa

- paGOTHHTE YCRORHA, 32 KOHTO.© NPE/IHA3HAYEHD

KKYCC, oTrosapat Ha HIHCKDAHHSTA 18 TO3Y CTANAAPT,

32 HopManny paboTHI YCORHA 38 HHCTANSUMY Ha
3AKPHTO

8 BIC EN 61439-1:2011 KOHCTPYKTHBHW HIHCKBABHA

8,1 BIC EN 61439-1:2011 SkocT Ba MATEPHAIH 4 HACTH

8.1:1 BECEN 61439-1:2011 Meranhata KOBCIpYKIHS 1ia
KKYCC {mxad or 3aBapeHi GTOMAHCHO-AaMapHHCHH

npodrns ¢ § 2,5 mun wepaTh u kanany, HapaboTent or

figeTonA cToMaHa ¢ aeemuya B 2 mm), e cnocobus Ja

HIBDKA MEXAHHYIHTS, CNOKTPHUCCKITE, TOMIHHHATE

HATORAEIBAHMA 1 PL3ACHCTRHR A HA OKONHATA Cpena,
KOHTO MOraT g ce HalnIojaBsar b YCIOBHATE Ha

TPAUCIIOPTHPAHE 1 IPH NPeANHCANHTE pabOTHY YCHOBHSA

ChRIAGLKAT

ChALpPKAT

ChABPXKAT

aa

Jia

Aa
CLALPHAT

Aa

na

A3

6.3 BJIC EN
61439-1:201)

7 BJC EN
61439-1:2011

7.1 BJIC EN
61430-1:201}

8 BJIC EN
61439-1:2041

8.1 BIC EN
61439-1:201 |
$.1.1 BJIC EN
61439-1:2011




Hanuxearenen nporoxosn N 15.0036/02.054

10.2.2 BJC EN 61439-1:2011 Veroliunsocy 1 Koposus

- YCTOHUHBOCTTA HA KOPOSHA HA NPEACTABMTEHHY
06pasui or ORHEKaTA Y OTBHHIIHYE ¢ BLTpenIny
KOHCTPYKTHBRY UACTH O Nepi Merany wa KKYCC
(enanyoTo TpancOPMATOPHO B pasnpegennrentio tabno)
€ RPOBEPCHA 1 COAHATA NOC/CAOBATCANOLT:

: %f Jer: 4
y . .
Peayirarh or nanmnreagero (upopmmsense); HIIEIT T3 |Be.mera: o
Meron na . - ' Croiinoer 3
HITHTBAHE ‘Kpamo QITHCAMIIC Ha PEIVIITAT | aonyex na Hancxsane
[0 FGYKA OT HIHCKBARETO M3 TB AT/ Hamepeno / noRasATCNs 110 TOUKA oT
: . Habaoan- (Hopaial
¥ * HOKaBdTCﬂH.
HOPMATHREH o npesmtcanney; | MOPMATHBCH
AOKYMEnT ) JOKYMEHT:
i 2 3 4 5
8.LLBAC EN 61439-1:2011 Kouerpykuuara na KKYCC 8.1.1 BYCEN
(rH13BBOTO TPARCPOPMATOPHO 1 pasnpenennrento Tabio) L61439-1:201)
£€ CRCTOR OT LKAl OT 3ABAPENH CTOMAHEHO-MAMAPHHENMY
npodrin ¢ 82,5 mn (6rnopen 1 croange Tabno, .
3ATCOPEIO OTAPE, OTIOPE, OT NABATA i OT JiteHaTa
CTPalH, 32 TOPHO CHBPINAIE), OCHIYPBALE BESMOKHOCT |
38 HEROLBIKAO 1 ¢rabHimile sakpensane npy
BIPAKAANETO My B GETOHOBH 1 b METANNH KOMIIEKTHH .
TPAHCHOPMATOPHH JI0GTOBE 1 CAHOCTPAHHOTO My
obenypane oT ailesaTa Crpaa An Aa
8.1.2 BAC EN 61439-1:2011 3ammtamm Cpelly KOPo3Us 811 BACEN
OCHIYpCHA, YPES HITONZBANETO A NOAXOAAMIK 61439-1:2011
MATEPHANH 1 YPo3 HAHECEN IOAXOARMM JANTHN
FOKHTHA (FANBARMYNO HOLUMHKOBARG ¥ HPAXOBO
NOKPHTHE. HA BCHUKI YACTH Ha TabnoTo, uspaGoteny or
YEPHH MCTAIH), OTrOBAPA Mt H3HCKBABHATA Ha To3M
cTaHpapr T aa g
10 BXC EN 61439-1:2011 Tlposepxa na KOHOTPYKUNHATA 3, 9 BAC EN
. 61439-1:2011
10.1:2) BIIC EN 61439-1:2011 Koncrpykuma: §BJICEN
61439-1:2011
10.2 BJIC EN 61439-1:2011 Sixocr na MatepHanu 1 yacTi 8.1 BJCEN
. 61439-1;2011
~MCXANHYHDTA, CIEKTPHYECKATA 1 TEPMHYHATA - ,
CTIOCODHOCT HA KOHCTPYKTUBHHTEC MATEPHOM ¥ YACTY HA
KKYCC co cumrar 3a noxasann or NPOBEpKATA 10
" KORCTPYKUMATA i paGOTINTE XapaxTepHeTiyy it Aa

8.1.2 BIC EN
61439-1:2011

HOCOf,

by




N

Manursatesen npotoros Ne 15.0036/02.054

HITED %

PesynTaTi or HIRHTBANETO (npoun.uxennc);

Jhier: §
Be, guera; 19

Meron ua
H3UNTBANE
10 TOYKA 0T
HOPMATIBEH

ﬂﬁK}'th!!T

Kpatxo oiscanue na
HSHCKBAHRCTO HIRTBAHETO/
HORAATCAT:

PE3YJITAT
Hasepewo /
Hubaroga.
BANO:

Crofinoer n
IONYCK Ha
DoRAZATENN
(ropma/
npeprneanme):

H3ncksane
N0 TOYKA 0T
HOpMATHBEH

JIORYMeEIrT:

1 2

3

4

5

-

10.2.3 BAC EN 61439-1:2011 Csoifersa HA H30NALHOMIHTE

102,32 BJIC EN 61439-1:2011 Tlpotepxa Ha yeroiiunrocita

< M3BLPHKAT HIDWTBAHE HA )’C’l’OﬁHHBUG‘P "

v nzmrsalie Db: saasna Towmza, nikinyHo npu
Tenmneparypa (4043)(2543) °C 1 otHocHTe A
BraXHOCT 95.% - 6 kLA (Wukem 12412 vaca)
nocieBatio or usnuraane Ka: conena muima,
LHEPIO ppy temnepaTypa (35:42) °C - 2 unxwia ot
1o 24% ha KKYCC 3a pabora ua sakpuro

ored avsdedficmenemol:

- AOKAINTEHCTBA 30 HENSICH OKCHA, HATIYKRAIIC HIN
APYEE BIOLIARARHA

= MOXGHRYHATA LAAGCTHOCT HEE | apyurena

- BPATH, I0GPHEPH, GROKUPARKH- I 2RKOIATIKY
paBotar Gea HemopManie younke

MaTepHany

HA M3ONALHOBHI MATEPHANY HA-HEHOPMANHO, HarpaBaHe
¥ OF'BH ROPAAY BETPELIHH SNERTPHYSCKN efeKTH

34 HACTH, U3PAGOTEHU OT HIONAUHOHEH MATEPHAT, KOHTO
A B KOHTAKT ¢ M GIISKAT 32 FOMALPNAHS HA
TOKOBOASILNTE HACTH ¥ 34 3AIA30AHO HA TAXHOTO
PASMOACKEHHE, CHOTBETCTBHETO-C H3HCKBAHETO
esrnacHo 8.1.3.2.3 BHC BN 61439-1:2011 ¢ achrypeno,
HPE3 H3NONIBAHETO HA ANAPATY, HIOTATOPH H APYrH
KOMNOHENTH, 32 KONTO & JISKAAPHPANO CTOTBETCTEHETO C
HIHCKBAHMATE HA TIPHIORHMITE 38 TAX NPOAYKTOBH
LTanpapH

BLTPEINIY KOHCTPYKTHBIR Yacty Ba KKYCC,
HIPAGOTENE OF MIONAUHOHCH MaTepHan (MOKPHRNA oA
H DPERATCTBNG), OCBCH TE3H, ONPEUENCHH Ho-Tope,

PAINPOOTPATICHHE HE OTBH ¢ HAKGKCHA KBNA NpK
Temneparypa (6504:10) °C, cxrnacuo 8.1.3.2.3 1 10,232
EN 61439-1:2011 .

Al

HAaMa

Ha

pieih

ag

aa

An

ha aaMa

Aa

a4

Ja

ik

8.1.3BIC EN
61439-1:2011

8.1.323B8C
EN 61439-
12011
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10.5 BAC EN 61439-1:2011 3mira cpeiny nopaense o1
CHGKTPHMCCKH TOK H HENPEKBGHATOOT Ha 3AIUTHHTE
BEPHFH

. %{ Jhier: 6
. £y .
Peayaraty ot nsmersanero (npopnmmenie); HIIEIT IS | 5. Jera; 19
Merog ua ) Crotinocr i
H3NHEBAHE Kparkoe onncamse na PEIYJITAT nonyex wa Hanexsane
N0 TOYKA ¢T HIMCKBANCTOM3NITBANETO/ Hamepeo / nokasarenn YI0 TOYKA oT
HepMarupexn TOKAIATEII Hf:j::om " cﬂ::ﬂ‘;zi o) | HODMaTiBEH
ROKyMenT ] P 1 nexyment
| - 2 3 4 5
10.3 BAC EN 61439-2:2011 Crenenyre ua 3aLHTE, 8.2 BJCEN
OCHrypasanu upes obsupiata Ha KKYCC (rnasnoro 61439-2:2011
TPAHCGHOPMATOPHO 1 PAInPSICAITENHO Talneg)
i0.3 BJICEN 61439-2:20%1 3amura, Cpeny HOMEpP A0 YacTH 8.2.2,84.23
TIO/ HANPOIKCHHO, IPOHAKBAHS HA WYRAN TBBPEH TORA H -BIC BN
BORA OCHTYPABAHA upes oBBkBRATA Ha KKVOC 61439-2:2011
{rrantioro TPAHCPOPMATOPHO 1 pazupenennrento ratno) .
-"= Crenennve na amuuta, OCRIYPABIHH YPo3 MEXARHUHATA - -
KkoueTpykusy Ha KKYCC, cpemy nupexren nonup ao
HACTH 11O HANPEKOHHE, NIPOHNKBANC Ha YYKAH TBLpA! ’
TeH BLB BCHUKH YOCOKH 1 Boua, ebraacko BIC EN
R 60529+A1:2004 (EN 60529:19914+A 1 2000 up
CLOTHETCTBIG ¢ KITAONDHKALMATA 1 HHCTANHpANE B
CBOTRETCTBAC ¢ MUCTPYKUMHTE HA IPOR3BOAUTENS 1 C
NPCAHAHAYEHRETO My, HiE [10-HHCKA o1 P 2% P 2x
== Creneu wa samura, OCHrYPABOHA OT MilehaTa -t
POBLPXHOCT 32 ObCMysiBaHe Ha OTBOPEH THE CTOSHUIO
1260, 3arsopeno ornpes, oTrope, o AABATA 1 0T
JACHATA CIPANH, 38 TOPHO CBBPIBANE B CAHOCTPANHO
oficnyixaaie OT NHUEBATA CIPANA 1 38 HENOARHIKCH
MOKTIK HR BAKPHTO, CPEIUY AHPCKTeH HONHP 110 HAcTH
TIOA HARPEKEHIE, TIPONHKBAHO HA YYHIH TEEPRY fena H
BOAg, coinacHo BIC BN 60529+-A1:2004 (BN
60529:1991+A1:2000), e nQ-HHCKa OT; 2XB XXB
10.4, Bpunosenye F BIC EN 61439-1:2011 Hsonaiponny 83BJICEN -
PAZCTOANHA NPE3 BLIMYXA U HIONALROHHH PAICTOMITHA 61439-1:2013
N0 HOBLPXIOCTTA HA RIONAUMATY, 38 CTENEH 1
3amppespane 3
= Maonaumonnure pascromuia npe3 Bb30yXa OTTOBAPAT 1 8.3.2, TaGn. !
\ HIMCKAAHHA TR HA TO3H STaHgApT sa Ad BAC BN
61439-1:2011
=" HzonaumonnuuTe pasetoskng no NORBLPXIOETTA Ha 83.3, Ta6p, 2
H3ONAUMATA OTCOVAPAT 1A HBHCKDAHBATS A TOIH BHC BN
CTAHMApT Ha Jie] 61439-1:201

PHESATIHATA




Pesyarazin o1 wanuTbauero (npopssorenye);

Hzmrrna'renen nporoxon Ne 15.0036/02,054

HIEIT %?

Jaer: 7
Be mwera; 19

Merog na
NINTBAHE .
HO TOYKA 6T
HOPMATHBEH

JOKYMEHT

I(p'amo ONMCAHNE Ha
H3HCRBAHOTO/HANATHANCTO/
HOKAIATET5

PEIYJATAT
Hiamepeun /
Habaiena-

BaAHG:

Croithoer i
ADDYCK HA
NOKAIATENA
{(nopual
HPeAIHCAINIC);

Msnckeaue
O TOMIA OT
HOPMATHBER

| JOKYMCHT:

|

2z

3

4

5

10.5 BAC EN 61439-1:2011 Ocnousia sauwsta

="~ Konerpykunara na KKYCC. (rasnoro

TPAHGHOPMATOPHO 1 pastpesealTenHo Tabo), Korato e

MOHTHPAHO B GHCTEMA, ChOTBEICTBALIA Ha

KIACHPUKAILUATE, NPe/NO3HANeRHETO, CrielndBKanaTa
H KBJISTO € PAIPEUISH JOCTBIT CAMO HE YOLAHOMOUIGHH

KBAMHGHUBPAUH /LR, 110 OTHOMEHHNE Ba JAIHTATA

CPELY AHPERTSH AGMHP OTPOBADI 110 BIHCKBAHHATA Ha
TO3E CTAHRAPT, KAKTO 4 HA H3HCKBauBATa Ha Flapenba Ne
3/09.06.2004 .

- Konerpyrumara na KKYCC, no oraoleiue na 3auTara
TPyt

Cpeuly HUAUNEKTCH JOMUD, OCKIypaBaNa pe3
H3TIONBRANIOTO HA SAUUMTHI BEPHIW OTFOBAPT Ha
HINCKBRHRATA HA 1034 GrannapT, va BAC
14308:77+11:9/83, kaKro 1t Ha WawersaHaTa na
Hapenba Na 3/09,06,2004

="+ Konerpykunsita ka KICYCC (orsopen Tin crosuo
Tab0, 3ATROCHO GINPESL, OTIOPE, OT JIABATA H OT

ﬂﬂCHaTa CTAUN, 38 IOPHO CBLR3BAHE B SAHOOTPARNO

OB eIYsKBAHE OF NUNGBATA CIPAHA 1 30 HETOARMKEH
MOHT®XK 118 3AKPKTO) B HHCTAITHPAHO CHCTOAHHS,

CHIVIACHO HHOTPYKLWNTE JIANENY OF NPOHIBO/MTEN, TIO

OTHQLLCHHO HA 3HUNTATA cpemy AHpPeKTeR fonnp
OFF‘OBﬂPH HAl H3HCKBAHAAT Ha O34 C‘-’l’aif_{lﬂp‘f‘

e KOHOT[))’KLLHHT& i KKYCC no otnoutenne na

BBIMOKHOLT 38 CHEMANE HAR OT BADAHE HA DPATH, KANAIK

(zmuETHA nperpany H NOKpHONK FHIOULL), NaUTH,
KIOUENKH H3OKBA HATIORIBAHCTO 1A KON Uni
HRCIPYMCHT H OTIORAPSH HA HIHCKBRHMATS #a TOM

CTAHHAPT

=" Janwraracpeiny nocnemmm'e OT TIOBPSNA 3A YACTH OT
KKYCC, xowro nsimenuanay wikekpanwara na 84,32 ¢
CHOTBETCTOHE ¢ HINCKBARKATA 30 KNac Ha 3ampra T M aa
yaer 01 KKYCC, KOHTO H3mhAHYBAT HINCKBANNSTS HA
8.4.4 & B CLOTBETCTHHG G HAHCKBAHKBATAZS KOHCTPYRUMS ¢
Knac Ha 3giusra 1

Ba

g

Fit:]

ha

Ha

Ad

Ha

Ad

Aa

na

b

8.4.2 BUC EN
61439-1:2011

8.4.2.1 BAC EN
61439-1:2011

8.4.2.3 BJIC BN
61439-1:2011

84.3 BJICEN
61439-1:2011

APHO G OP)
/ e

[T

Lach

@um: wp\

[
‘\




Msnwrearenen nporokos N 15.0036/02.054

Peayarata ot wanutaaneTo (uporbiene):

HTETT '%

Jhaer; 8
Be. muera: 19

Merog na
M3mrrhane
FIO TOUKA 0T
 HOpMAaTHD eH
JOKYMCHT

Kparxo ommcanse ua
MIHCKBMICTO 3NN BaeTO/
HOKA3ATLI!

FEIVITAT
Havepeo /
1admoan-

BARG:

1 _ ’ 2

3

Croituoer p
, Aonyex Ha
HOKa3ATEnRN
(vopma/
npefaneae):

Harexnane
110 T0TRA oT
HOpMATHIBen

4

HOKYMEHT;
5 .

i

10.5.X BAC EN 61439-1:2011 Edbuxacuocr ya sampruara

BOpIiTA

10.52 BAC EN 61‘439—1:2011_E¢éxmwa HEHPERBCHATORT

KM SCMA MEKLY ROCTLIHH TOKONPOBOAUMM HACTH Ha
KKYCC n sauyriara sepura

Behuky goetsnng TOKOHPOBOIHMH HacTH fia KKVCC ea
GBB}BHHH 3aeHo B KbM'FRUHTHHA fIPOBONHEEK Ha
SRXPAHBAHETO HITH DPE3 3AIEMUTENEH NPOBOINK KM
3azeMHTeRHATS Ypoata

Ochryprzastero (ia HEMPOKELCHATOCTTA VA 31T aTa
BOPITA, UPE3 0BLPIBAHE C KOHCTPYKIHSTA Ha FRaBHOTO
TpanChoPMATOPIO | pasnpenssnTenso 1680 (Ha
SAICMUTONHALT GONT HA HOCGINATA KOHCTDYKUMA
{cxenera) knm savmTiara Yrepura (kbM PEN tinnara) o
KOHCTRYRUMATA HA 3a3ehMuTenungs 6onr, i upea
UFHTHPAHE Ha TIaHTHTe H& BPATHTS Ha TabHOTO ¢ renkas
SAICMUTEACH OPORONHKK.C HCBATO-36EHH HBALM HA
H3ONALMATA W KOHCTPYKIATA 20 CBBPIBAHO KbM
SAICMUTEINUS KOHTYD Ha TpaHcdopmarophns noer
OTTOBAPS 1A HIHCKBARKATA 1A 103N eTanAapT

- mm_@pen MARCHMANICYH nagva Hanpemeimcm MB)KI[Y
Bkomia'ra KIIena 3n BXOASIHSA BLEILCH 3aikmen
NPOROAHNK H.PasmivyHiTS HooThIY TOKOHPOISO)IHMH
44670 118 KKYCC ¢ ssnurnaresion tok 324, V

~ CLTIPOTHRNSHHS Ha sainnTHATA Bepnra, -Q, HE NORCME OT

10.5.3 BAC EN 61439-1:2011 Hxocr wa H3ABPAKAHE APH

KbCO Cheanienne Ha 3aliHTHATA nejmra B CHCACTBHS oT
TOBPEAK BbB BRHWIHH BEPHrH, 3axpanpaimi ov KKYCC

SaumrsnaT nposoRik puTpe 8 KKYCC ¢ npoextupay i
HHCTAIHpail, TI0 HEYHH, OCHTYpIBaw ba H3)epKA nait-
BHCORHTE TOIUTHHHH H AMBAMHYHY HATODAPDANNS,
ALIKEIE CE (A TOKOBO TIPH K1CO CHOJIHHCHHE ¥
APOHITHYAIUY OT BOBPEAK BLE BLHIII BEDHIA B
MAGTOTO HA HHOTANUPALG, KOO 06 34XPARBAT OT
KKYCC n mansansea yeynonwara na 10.11.2 orrosu
oTanRuapr .

aa

Aa

1,18

0,037

ha

ha

Ja

0.1

na

843 BHCEN
61439-1:2011

84322 51C
EN 61439.
2:2011

L]

-

84323 BAC
EN 61439
1:201}
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Pe3yATaTul 01 H3MUTBAHCTO (Upostb I eHIe);

HTETT %

Merom ia
WINyYTBANe
0 TOUKA 0T
HOPMATHREH
JOKRYMEHT

IpaTico oymcanne ua
I3HCKBATIETO/ M3 TRAHETO/
NOKAIATENHI:

PE3VJITAT
Hasepeno /
Hubnrgss-
BaRo!

Jiner:- 9

Be, era: 19

CroflHocr i
JONyeR Ha
TIOKAIATONRN
{Hopya/

npeavIeanne):

Fisncxpane
I1g0 TOKE OT
HOpMaTHBEN

Joxymeny:

1 - ' 2

3

4

S

~Y. Hanpeusoto ceenne Ha sauwpTHITE npoposHitny (PEN)

-

v

B KKYCC, k1M KOUTO ce npearuxin CRbpIBgHe HA
BLHUIHA NIPOBOAMINIE (xophzonTanna PEN wwnna)
OYTOBRPA HA HINCKBAHMITA 32 3ALUMTA CPELLY Khey

CBOIUHCHHA H }'GTOH‘{I{BUGT CPEILY. KhCH ChelHeHHd | =2

¢b00PAICHO U OTPAHMUEHHSTO JA ANAPATITE 32 SAUNTR
CPEIY KBCH CLORMHBITITH, KOKTO 3aUHTABAT ChOTHOTHHTE
APAUOLHULK NOA HANPEIKEHUE

'8,4.5 BIIC EN 61439-1:2011 Orpanuuasane na YCTAHORCHNS

TOK Ha& ZODNP ¥ elleXTpUieeky 3apsn

srpanennars KKYCC kounensarop e oGosmaven o
npeaynpenurenta Taena 3a ONACHOCT OT pA3pAL Ha
KOHAGH3ATOP CGA HIKMOMBANE ¢ IPAGHYIEH CHMBOS,
uscrore 1 reker (Busmanue! Ocrarsyes sapsy)
cvracno IS0 3864-1, 1SO 3864-2, [SO 3864-3

JaweurTarTa cpeuty OCTATLYHH NANPEKCHHA OF paspalt na
ROMASHIATOPH H3NbARARG H3HOKBAHHATA, ONPOlGNCHH 1
345

8.4.6 BAC EN 61439-1:2011 Yenonus na paboTay tia

oﬁcny}xsaﬂe

.| 8:4.6.2 BHC EN 61439-1:2011 Koucrpyxuusra na KKYCC

DOHTYPADE HEOOXOUHMUTE MepKIE 38 GeaotacHooT,
KOPATO ANAPATHTS GYHKUUOHAPAT I KOMaTo Co
AAMEHAT KOMAUOHEHTH - - OTTOBﬂpﬂ H3-UBHCKBAHKATS,
CBBLPIRNK C JIOCTBNA HA,YTLAHOMOLGHK JIMUA IO BPEMe
ya pafiota

B ronerpykunara na KKYCC ca ssnonipann NOKPHBHA
TouA # npenaterane, A3pAGoTeNn or H30aUROHCH
MATEPHEN, 3 NPCATA3AHE OT HENPOAHAMEDEH 0P 20
SACTH 1104 Banp&ReHne B H3MLIHABNILHN HIHOKBAHNATR,
onpenenesyi 6 8.4.62.5

10,6 BIIC EN 61439-5:2011 [Ipucnenuuseans ya

KOMYTEIHOHHY ATIAPATH H XOMOOHESHTH

Ja

Ha

i

Ja

ma

ha

Aa

Ad

na

Ha

"

-l

84,5 BIICEN
61439-1:201}

1t

.

'8.4.6 BJC EN

61439-1:2011_

8.4.6.2 BJIC EN
61439-1:2011

84.6.25BJIC
BN 6$1439-
£:2011

3.5 BAC BN
61439-1:2011

3PHO G OF)

Tk .
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Jaer: 10
Be, auera: 19

Pesyarati oT HOMHTBANETO (BPOALILRCHIE)

MeTon Ha
NIRATBANE
XY TOYKA OF
HOPMATHBEN
HOKYMeRT

KpaTko onreante ua
M3HCKBARCT O/ IMTRAHETO/
moKasaTENn!

PEIV.RTAT
Hasteperno /
HaBnwaa-
nare

Crolinger i
HONYCK ya
ROKAIATEN
{vopara/
fipeanugaisie):

Wanexcnane
HO TOYKA 0T
HOPMATABEH
POKYMENT;

a

4

5

1 : 2

- KoMyTanuoHHHTE anapard H KOMBONSHTATE MONTURAKH
g KKVCC orropapar & U3HOKBAHHSTA 1a CHOTRETHHTE
apopykrosl ctanuapry (EN 60947-1; EN 60947-2; EN
60044-1; EN 60947-3; EN 60269-1; EN 60260-2, EN
60051-2; EN 60947-7-1; EN 60947.7-2; BN 60998-1; BN
60998-2-1; EN 60831 1 sip.) » rio oTuowenxue wa #ibop
32 KORKPETHOTO HPIOKEHHE, HAUAK HA HHCTAIHPAE,
ADCTBAHOCT, HINBAHEHHE 5 BHIMOXKHOCT 3a obonyikpaHe
OTTOBAPAT 1A WIHCKRANUATA Ha TOIN CTRAUNADT

10,7 BAC EN 61439-1:2011-BTpeniti eNeKTpHISoKn
" BEPWCH # CBBP3BANHA

- CHEXTPRYECKITS CHLPIBAHKS BB BLTPOUIHOCTTA HA
KEYCC: wimnue 1 U300Upagy BPOBOAHNAN OTTOBAPAT Ha
HIHCKBAHWATA

Fla DLTPSUIRHTE SACKTPHUECKE BEPITH H CBBP3BANHATA,
NACHTH(PHKANEATA 13 NPOBOAHHIKTE HA TABHATE H
noMomyHTe BepHry, W na saurhud (PEN) nporoansk
(ienn) ¥ HA HeYTPAIMNIA NpoBofK (NHN) cd
HIITEAHCHH B CHOTBETCTEHE & HICKEAHUATA N3 TO3H
CrasaapT

S KoHeTPYKUBATA HA DIHHRATA CHOTEMA (T1ABHATA BEPHIA)
na KKV CC 1o oTRONIEHRE Ha HANMHYNE HA 1O
NPABOBILARK MEHHE Wk (5 T4 1 umua PEN 32
NPHCLEAMHABARES HA HEYTPAMII TPOBOANAM, CHABAEHA
¢ neofxonumns Gpoii oTpopu it V-kneMu ¢ nnankn 3a V-
KIEMH 30 NPHCHEABHABANS HA HEYTPARAHTE
TOKOTIPOBOMMAH HHMA HA HIXOAKLUNTE KABCHHH AHITHY), "
pasmepa (CCUeHHCTO) H 3aKPCNBANETO HA LUYIHTS
OTrORAPA.NA HAHCKIAHHATA HA TO3H CTRIRAPT

Pasep na iuuHHYe, Mm X mm

- FRABHY WIHRE (BEPTHKANHY)

- veytpanua (PEN) timna (sepryranta)

- Heyrpanan (PEN) wina{xopusoHTanna)

- MHHI 32 APHELGAMIABALE 1A BEPTHKANINTE

HPOKBCBA-PA3EABHHTENH C BIPAJACHN CTOMAEMH
npeanamTent (XopU3oHTAIMHN)

na

Ha

Jit:

ha

2x50x8

60x10

80x10

80x10

na

ha

Ha
280x10

=60x10
ﬁ
280}{108,%?

=80x10

B.5 GJIC EN
61439-1:2011

8.6 BIIC EN
61439-1:2011

P

PULLA
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NDTEHUMANR ¥ AOCThIHKTE '['OKOI"IPOBOJ].HMH HARCTH
CHLPIAHY JacAHO B

%ﬁ Jiner: 11
: .
Pesysrratu ot msunrpanero (nponnkene): HIIEIT 15 | Be. wiera: 19
Merop ug . Crofinoer n
HIMTRAHE Kparko omucanme na PESYATAT | fomyekwn | Papyerenaue
X0 TOMKA OT HINCKRARCTOM3NHTBAREY0/ Wiaepeno/ | moxasarens | o TOUKA 07
) ; . . . Habawgna- (wopma/
TATE i HoKasarens B
HOPH: i’u' tBei ; satior wpeameanney | HOPMATHERCR.
HORYMONT _ JIOKYMeNT;
i . 2 3 4 5 !
8.7 BAC EN 61439-1:2011 Oxnaxaaue 87 BJIC EN
61439-1:2011
<"~ KOHCTpYRUHATA HA KKYCC ¢ HINLAHEHA C eCTeCTEEHO L
. oxnamuane (0OYBOPCH THI CToAI0 TABA0, 3ATBOPEHO
OThpen, 0Trope, OT JIARATA H OT ASCHATA CTPaRN, 34
TOPYO CELPIDAHE H GAHOGTPAUHO OBCHYKBANC OT '
THLERATA CTPAHA 1 32 HETIOABHUAEN MONTK H JAKPHTO),
RINBIHARALLO HIHCKBANHATA HA TOIH CTANYAPT Aa It
10,8 BAC EN 61439-1:2011 Knenn 3a npriutm NPOBORHHLY 8.8 BHC EN
) . 61439-1:2011
- KNEMHUTS 38 BLHITHH TPOROJIHMLY OTIOLAPAT Ha
H3HcKBauaTa (B T.4 1 upta PEN 9 npucrensnanane na
HEYTPRIIM MPOBONHHIH ¢ CHABIEUA & HeoBXOmuMuY
Gpoii oTooph K V-knemy ¢ mnanks 3a V-Rncss 3a
TIPHELERHHABAHE WAL HEYTPANBITO TORONPOROAMMI WKHITA
Ha HIXOATUHTE KAGCHHI JHHYR) An za
10,1 1) BAC EN 61439-1:2011 Padoriu XAPAKTSPHOTHKH! 9BACEN
. : 61439-1:2011
10.% BIC EN 61439-1:2011 Enexrpiyccks croticrsa ua 9.0 BJIC EN
H3ONALMATY 61439-1:2011
10.9.2 BIC EN 61439-1:2011 Msavpxano nanpexenye ¢ 19.1.2, Tatn, 8,
TPOMHULIEHA MecToTa - ' Tabn, 9 BAC
’ EN 61439
2011
=" Tabnoro u3nvpra, 6e3 fa ce vabiionanar npoGHEY tipes e
1 N0 NIOBBLPXHOCTTA A H3OAALATA TIPH NPHIATAHC HA
NPOMEHANBO NANINTHATEAHO HANPEOKEHNME ¢ NPOMHINIEHA Ba b1t
uecrota S0Hz 4 npaxtryecku curycouaana dopma na
Bbata, V 3a (57 ) 5:
' HAM2
= MOMKAY BCHUKH HACTH IO/l HANPEKEHUE HA FAABHATA npobus 1890
repura (pnGorio Nanpexenus 400V), cnvp3at sacaKH0 1
AOCTRIIHKTE TORONPOUBOIHMU HACTH
~ MEXYLY DEAKE HACT IO HAMPOKESHNS ¢ PAINHICH _
HOTCHUHAN HA-TAABYATA BepHTa (PAGOTHO HANpeKeRHe HAMA
400V) ¥ npyrute YacTi NOM HANPOKEHHE ¢ PARNHYEH YipoBue 1890
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é:f Juer; 12
- =37
Pesysrracn or minivrsanero (mpojsxennc): HIEIT 15 | 8e mera 19
Metoa na Croitnoeru
HITHTBAHE R‘pamo OINCanife 1 PEIYJITAT * RONYCK 1N Hancrnane
10 TOYKY T 113]!CKL.‘QHQTBIIBHHTBHHC‘TO] Hanmepeuo / H(;RHHRTC‘JHI N0 TOIKA 0T
' Hatmona- nopal
: ATHE noxasaTenas:
HOpM et BRI npesmseanne); Hop Ma’_n 1BeH
HOORYMCRT . | __RORyMeHT:
! 2 3 4 S
- MEXCIY BCAKA YPABAABALIE H TIOMOMINA Bepry, RIS
HECBELP3AHA KbM riiaBuaTa bepura (paborno Hanpexchie
400V), u:
HAME
* THABHATA BEpHIa npoGus 1800
. HEMA
. APYIHTG BEpHTY . npoliks 1890
HaMa :

* ROCTHBIHUTE TOKONPOBOMIME HacTH npabns 1890 .
~ MEX(y BOAKA YNPARNABAILA U fTOMOWMA BepHra, -
Hecntpsauaxbm:manﬂarasepnra(paSOTHnHaupm«eHue
230V, e .

HaMa .
* TIABHATA BEpHTa: Apobup 1500
HAMA
* JIDYFHTS BEPUIH npodua 1500
HHMA
¢ ROCTLITHATG TOKOPOBOJHMN YacTH npobite 1500
10.9,3 BAC EN 61439-1:2011 Umnyncuo HBBPKARO 9.1.3, Tada, 10,
HANPEKEHUC Ipunosennc
) : G, Ta6n, Gl
BC EN
61439-1:2011
="~ TabnoTo usnupia, Ges fta e vabmonanar TpoGuBK npea M
BL3YXQ HPH IPHAAFAHE HA AMITYRCIN H3ZbPRAHN ‘
HANPEKEHMA C HANPENEHHL, CHOTRETCTBAIG HA (U265
CTABNAPTCH HMAYIIC, NPIIOKGHO 30 BOAKA NONNPHOCT
TICY: INLTH Vi3 nirrepoany 2 1s npi 06ageno Uy, =
6,01V H npi HARMOPCKA BHCOMNEA HA H3NUTBATERHATA .
nbopatopus 500 m, V. Aa na
' = MEHRY DCHUKIE HACTH O/ HANPEIKEUHE HA FIABHATA ’
BepHra (pabotno nanpexerine 400V), CRLPIAHH 3AEUHO K HAMA .
JOCTHITHHTC TOKONPOROMHMHN HACTH npofnn

7000
B 1
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%{ Jlaer: 13
. =
Pesynrarmn or w3nmmrsanero (poxsKeHIe): IIJI EH w9 | Beoauern: 19
Merogna . * | Croiiveer i
H3TUITRANe Kparico enneanme na PESYATAT | nonyer un Msucknane
o TOYKY pY HIMCKBARCTO/M3NHTLANC O/ Hamepono / "01493&Tﬂ;fﬂ 110 TOYKS OT
. , P Hadmopa- {nopria
HopMaTHBeH NORA3ATeNM
p¥ e ] L BaHor apeanneanite): ItopraTin el
AORYMeERT — JOKYMEHT:
LN o 2 3 4 5
- ME&XRY BOAKE YaCT NOA HANPEMEHHS ¢ pasTHYEH .
NOTOHRMAN Ha rnavHaTa sepura (paBorio Hanpexente .
400V) 1 apyrire uacTH MOK Hanpeskenue ¢ PazANCH
MIGTOHLNAR H AOCTHIHBTE TOXONPOBOANMY YaeTH nHMa
CBBPIAHH 3REAHO Hpotun 7000
* MUY, BCAKA YOPABRABRILA # IOMOWHA BEPHTa, -
HECOLP3AINA KLM rnapraTa Bepara (paGoTHo uanpexenne
400V), m;
HAM2
® [NAaBHATE DEPHIA npo6un 7000
HaMa
* _JPYrUTS BEpHIH npolie 7000
HAME
* BOCTLOHWTE TOKONPOBOAUALY HASTH npobus 7000
~ MEHKAY BCAKR YIPABAABALIE H HOMOLLHA BEPHT], -
HEUBLPAHA KbM rA1aBHATA BEPHTA (paboTHO HanpexeRie
230V), e
HAMA
* THRBHATA BOPUrA npobis 4700 .
HINMA
* JPYrUTE BEPHIK npodun 4700
HAMA -
* ADCTHAHUTE TOKOTIPABOAHMM HACTH npobus 4700
10.10 BIC EN 61439-1:2011 TIposepxa na nperpasanero 9.2, Tabn. 6
i . B/ICEN
- Tpeanostasky 3a HORONYCTHMY TIperpasanta ¢ 61439-1:2011
OTHYTAHE HA YOTOBHATA HA MOHTEK 1T KNACHDHKaIHETA
(oTsapen THI CroAo Tab110); Ha HWIGPANOTO Ceuene Ha
1WiHKTe, Ra H3G0pa. i HAMIKA HA NoAPERAAHE HA
srpagennye anapary B KKYCC (rnannoro
TPAUCHOPMATOPHY 1 PAINPOLSIUTIHO Tabno) HAMa J1a nEMa
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HIIEN %

Jters 14
Be. mireras 19

Merox ua
H3OATRAE
o roqKa or
HOPMATHR &1

BOKyMenT

Kpatko onucamme na
HIHCKBANETO/M3NHTBARC O/
noRasaTenss:

- PEIYNTAT

Himepeno /
Habmona-
BaNG:

Crolhtoer n
Bonycx Ha
AOKAIATOIS
(uopsn/
npefnteanne);

1 2

3

4

- Maucxpane
00 TOYKA oT
HOPMATHRE

JOKINEHT!

5

ChbeAHHEeH e

=t WRuHaTR HA KKYCC {(raasioro
POPMATOPHO H PAINPSAETHTENHO Tabno) ¢

HIALDXKA TOUNMMHUKTE B AHHAMHIHNTG HaToBApBaNHS,
ABJDKAUHN €& HA TOKOBE NPH Kbeo CLERHHEHRAS A0

30 3aNHTA CpCLY KBCH ChenHReHY » Yeroiunroer
Chelly. Kol CBCOHHEH I

- KKYCC (imasnoto TpancqlopyaTopHo i

ABTOMATHYEH RPEKBCRAY, HA BCCKI.OT HIXORUTE -
BEPTHRANCH npeanau‘paaegmm_rcn € BrpaneHy
CTOHACMIS BPCAIASHTEH K BLE-BCAKA OT TOMOlLITe
SEPHIE (38 YRpaeienne 1 H3MEpBate) - pekneray-
PAIEIMUNTESE ¢ BIPAREHY UMY CTONREMN
TPSANAIATERH (32 ROHUKH BEPHIH npy ockHirypena
CONIEKTHBHOCT HG 3AUATHUTA CHOTEMA) CHINACHD

© o HHCTPYRUMHTE Ha npoxssoaurens ha KKYCQ

10.13 ic&.éi&sg-z:zm 1 Mexannuso jeicrase

-~ KKYCC otrontps na usnekeauuara Dpy-npoBepKa Ha
MOXAHHUHOTO JielicTame

!g|

10,11 BAC EN 61439—1:2011 AkooT na usnnpxane npy Kueo

TPOeKTRPaia 1t H3paboreHa no HaHH, OCHTYpagan; i
obunensive ny croiiocern HOTrOBAPS HA NaHCKAaNUATA
pastipejlenresino '1‘5(6110) OTrOBApA Ha H3UOKBARWSTA 53

SAUNTA Cpeuly Kby CLEAHKENUS I yoToHunooT cpelny
KbCH CheHHeHYS (koMBuuawss o7 BIPAUEHH: Ha DXoJs -

A&

la

A

Ha

aa

na

93 BICEN
61439-1:2011

n

-m

1]

-Ta

8L5EN
61439-1:20)1
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Criemudukanma sa xoMnoneurare wa I'TPT 1250A/8x400A BP:
3a wapaborpanero wa usimrsatoro ['TPT 1250A/8x400A BP ca nsnonssagy:

- I'naBeH aBTOMATHHEH YIPEKBCRAY: TPHHONIOCEH aBTOMATHYESH NPEeKbeBay — 1

Gpolt ¢xe cienuure o0aReHU JaHHA!
Ipoussopuren: ABB SACE S.p,A., lialy
Teprosexa mMapia:. ABB
Ta/sozen:  Tmax T7S 1250 PR231/P LS/
3P U --690/415V~, 50-60Hz, 1,—1250A, Ui—1000V, Uy - 8KY,
Tow 42170kA, I 32/70kA Cat.B
C GREKTPOHEH THII 3a1H(uTa oF capexTokone (LSI) SACE PR231/P S/N 337ADL01934 ¢
- w30HpaTeNno PeryAHpaHe 3a 3amKTa oT nperoapsare I,: (0,4+1,0x1,
~ BL3MOXKHOCT 33 perynupaue: 16 erencHy
- BpemesaKLcHenue: 35+12s npn 6xl,
- npar (Mauasor Ha HaeTpoiisane): Ly (1+10)x7,

MapkupoBka: C €,
O6ssen cranmapr: BN 60947-2

- MisMepsaTenHu TOKOBUM TPaHCHOPMATODH, npoxozzeu i — 3 6poa cwe
cHeEuTe 00aBeUy AaHHH!

Tponsporuren: Ganz - I-Iungalg
Tun/somen: MAK 86,60 \ -
U,720V,  S0Hz, I,/ 1200/5A,  0,5/5VA, T8 35, 3kv, .
Din 72kAfs, Tuyn 180kKA
. BN 60044-1

- BepTHKacH npexseBau-PAseMHATEN ¢ BIPAjeHy CTONSeMH XIPEANasHTeny
‘pasmep 2 ¥ TpunoocHo nakmousane (NHS2/3) — 8 6pos obe cneanure 00aBenH HaHHM:

Tlponssoumrer:  “EFEN Elektrotechnische Fabrik” GmbH
" Tun/sopmen: NH-La-Lei 2N 3P Bh V2
AC-22B 500V/400A; AC-21B 690V/400A; 1P 3X;
U - 690V~, 50/60Hz, U;— 800V, Uy - 8,0kV, Ie 400A, I, - 4004,
50kA npﬂ 400W400A 50kA npy 690V/315A ¢ npeanasurens NH2, P, = 34W;

Mapruposxa; C E KEUR
O6sasen cranpapr:  EN'60947-3
an npenasureny NH2:
Mponssozmres:  ETI Blekiroelement d.d, Slovema

THproBeka Mapxa: ETH

Tuw/moper: NV 2 mimopasmep NH 2
500V~; 400A; 120kA; gL/gG;; Pn=25W; IPO0;

Mapeponsa: CE & @ BAPHO G OPYTIHAY.

Obusen crapnapr:  EN 60269-2  DIN 43620 VDR 0636/21
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Crenudincars. ng KOMIoHeHTTHTC (ripwrb.umemic): HJIEH %5
- Tpupasen nuppos HUSMEPUTEN HA napaMeTpuTe na Mpenara ~ | 6poif cre
Chieunre 06aBeny nagmm: '

Hponrsnonures: Schaeider Eleetric, India

Tuprosexa mapxa; S‘:’e‘ﬁ‘s jﬂﬁf Basy Logic

Tuifsonen: DM 6200 CE

- AMnepmersp CIPERKORY—~
Hporspoxuren: _ ValeoSp.A, It ly
Toprosoxa mapka:  Waleo

Tunimozen: CP-72 C€
1200554~ 1,5 BN 60051.2

3 Bpos cre enenmuTe obaBeHy amm:

~ BontMersnp crpenxonu—

Hponspomuren:  Valco S.p.A., Ifaly
Trproncka mapxa; Valeo

Ton/sonems QP -72 C€
300V~ 15 EN 60051-2

1 6poik ene cneuure. o6aBcHa xanny:

- Ilpeskmodparen 3q CIPRNKOBHTE WU3MEpUTENHY Ypere — 1 6Gpo#t cne
CltennuTe 065BeRN Jaunm;

Lipowssoyuren:  ABB SACE S.p.A., Italy
Txproseka mapxa:  ABB

Tonivopen: ONVIOM (€ ‘ @ @"

Ue - 690/500/400/230V~, 50}y, 7, 25A/690V, Iy, — 254, AC-21,
EN 60947  VDE 0660 :

Tpunoniocen UPSKLCBAY-DAICURKTEN ¢ BrpajieHu UMAHHAPUYHY

UPCATASUTENN Che CTOIICMY BAOXKKY — ] Opoif cre cnennnTe obgapenn JaHHH;
lpomssouuren: ABB SACE S.p.A, Haly a '

Trproneka mapka; ABB

Tun/monen: tun-B93/32

.OCaveun panny; 32 A U400V AC22B 20

. OBIOXKa OEZe
Mapkuponka: CE, @J b3

Osnen crampapr: BN 60947-3 (32 snosxara EN 60269-2)

- Heynomocex -xowray Ch¢ 3a
ACTCKa 3aluTa, NpEAHAZHAMEH 33 MOHIH

10x38 PVAI0 3G 20A 300V 120kA

IHTHO yeTpoHcTeo 16A 250V Brpagena

pane Bhpxy mmma — 1 6poif cpe CHenuuTe '
obsBeHy manmy: CLunp D i Aﬂ
lpowapoyurren; AR SACE 8.p.A., Ttaly wi g HG% ?H f é
Trprosekamapka:  ABB .

Tun/vmomen:  runM 1173
O6asenn paynn: [6 A. 250V @
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- Earononocen TPEKBCBAY-PDAICANHATEY o BIPayeny  ImimiHApHYHA
NPCANASHTENM CHC CTONACMM BIOKKE — 3 6post che cnexHirTe 0658eHM JanHu:
Hpoussopuren:  ABB SACRE 8.p.A, Ttaly '

Tvprosexa sapra:  ARB
Tun/momen:  ram E91/32
Obapenn javem: 324 U, 400V AC-22B  1P20
¢ BlioxKa socomee 10,3x38  gG 6A 500V 120kA

Mapxuposka: CE, @ i\

OBsinen cravpapr: BN 60947-3 (32 prosxara BN 60269-2-1)

~  Emyonomocen HPCKACBAY-DASCAHHATEN ¢ Brpagemy UHIIHHAPHYHY
HPC/ITAZUTENH ChC CTOIIEMU BIOXKH — | Gpolt cxe caenumre obsBeny mayHu:
lIponseosuren:  ABB SACE S.p.A., Haly

Tupropeka mapxa:  ABB
Turi/Mopen:  Tan E91/32
ObaBerst ganign: 32 A Ve 400V AC-22B  1P20

omoxa OEZ. 1008 pvA10 o6 168 500y 12004
Mapxupopxa: C€, @ b .
OBagex crapyapr:  EN 60947-3 (3a BuoxxaTa EN 60269-2)
- Knemeu 6Guok ¢ OYKCOBH Knemy ¢ HHIOHPEKTHO hpnmcxaﬂe (kmemu
ChCAHUHTC/IHE eAHONPOBOHN Aeman) — 1 6ok (12 Bpos) cne cnemumTe 06aBEeRM

HaHHHK; .
{lpouseoputen: "VCIIEX —CCB XOJMAHT" EOON, Codras, Benrapus

Teproseka mapxa: CCE ' '
Tun/sonen: HomeHkiarypou Ne 107006A, ten Bapia
OGsneny yambi: 6 mm? 380V~
Obmen crayjapr:  EN 60998 — 1; EN 60998 -2 - |
- Tpuasen KOHICH3aTOp 3a KOMIICHCHpaHe HA TPASHHA X0 Ha
Tpanchopmaropa — 1 6poif ere cremmnre 0bgBeHn Ranmu: '

Trprorcxa Mapxa:  EPCOS
TimMogen:  Ref. No B32344D4072A500

Obsmeny nanmn: G, -3x50,0 wb @, 6,3kVAr upr 400V 1,

Mapxaposka: C€ @& T

OGsreH crapapr: BN 60831

- IWnuana cucrema: -

Hpasosremmu ey many (BepTHIcATIM) 2%50%8 mm ~ 3 Gpost

Hpasoprenun memuu I (XOPH3OHTAIHK) 80x10 mm - 3 Gpos

Heyrparma nmna-PEN (Beprixanua) — o PABOBIBAHA MEARH 1Hla G0x10 tmm

Heyrpanta mwma-PEN {XOPH3OHTANNA) — IPABOEIBINA MEJEH e 8010 nin
© MUAHHAPUYCH TOANOPEH H30AATOP 38 JaKpenpane ra PEN (nepumannf?é d

KM ckeneta — 1 6pofi oxc cuemante obanens gammu: [i P
ASA, Greece; Mazepuan-crrxnoycunen nonnecmp% ‘

+

1L9A npi 400V U, 3ky

3

47x76; ﬂ&‘gﬁ)\;
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HIAEH 6: Be, smera: 19
Cricak Ha U3nonspayguTe TEXHHMCCKH CPCHCTRA 38 H3MEpBaNe:
. Hpenthdu- Hata ua Crensamo
Texumuecko cpeaeTno, THIY, Mool KaHHOUeR NOC/IC/ IO Kambpupane
Homep xanudpupauc
Indpos synramep LAMAR MY 65 111002700 11.2013 112016
Undpos myntivep FLUKE 8840A M3798174 11,2013 11.2016
Mameppaterneys koMmers 3a smMepsane ya
‘TOK, HARPEKCHHUE H MOIUMOCT TpuQasHy | 158 08.2014 08,2017
enekTpryecks nepura K 506 _
Amiepnersp 1] 5080 ' 780 04.2014 04,2017
Amnepmersp 7 5080 60 04.2014 04.2017
Toxor Tpancdiopmarop METRA TL 10/1 3224 090 05:2014 05.2017
Toxos rpancdopmarop YTT ~ 6M2 66999 052014 052017
1 Hndpos TepMOXHIpOMeTED Testo 608 — HI 30114861 + 09,2013 09.2016
Iugppor tepmomernp (orep) Testo 174 37452302 03.2013 03.2016
Enexrponen cexynnomep CASIO HS- 3(V) 21,0Q01 04.2014 04.2017
Bitcokoposrrona ypexda SIP — 010 | 740235 052014 05.2017
BitcoxoBoaToRa.ypeasa WIp 61 81068 05.2014 05.2017
Kmamarnasia kamepa ILKA tan 3522/5) 197/36 03.2013 03.2016
ndporn Teproxurpomersp, Thermo, Vo Ne 2 032013 03.2016
model 3060 T N '
TepMOMeTL OTLKNCH KHPAYCH, BENOB, 7698 03.2013 03.2016
wLabortherm — N -.Glas” _ o -
FepuoMeTp CTLKNEN KHBAYER, B0, )
uLabortherm — N - Glas” 66 ] 032013 032016
Hudpor tepmosteTsp. asykananes Testo, 1 a11 62-903 13 112012 11.2015
THR 922
Happos repmomersp nnyxmuanen Testo, 33600721/507 |° 03.2013 03.2016
THu 922 i
Livppion aarmnscep FLUKE, 24360163 | 122013 12,2016
iy FLUKE-289 ‘
Kueition ysmiep FLUKE : 23490967 122013 122016
e FLUKE-373/8 . _ o
Hily6nep suycrpaten aurnTanen Mitutoyo :
ABSOLUTE D]GIMAHC xon, Ne 500-181 04210163 10.2014 10,2017
Pm_'e*r:{a STI'ABIL{\_BMT-?»- | Yenosen Ne 1 10.2014 ahiue
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2. 3abeaexun:

2.1 Korme or dmpmenara ra6emca Ha M3MHTBAHOTO MIARHO TpaHchOpMaTopHo u
PAsIpesienuTeNno Tabiro 3a nucko HavIpexenye:

G
FTPT 1250[-\/8:{400#\ BP thabp, Ne 301521 501

BAC EN 61439-1; BOC EN 614392
Ued00 50Hz  Urgoov Uinp 6KV

C€

12608 towsokAm2s 1P ax

Pesyatamiere or wanurpatennns ILPOTOKOJI C& OTUACKT CAMOC 3N CHOTRETHITE AT TN ofipazng!

Ve ¢e donycka xareamo u.ou e NGCH Ot O3 usnuImeamenen npomokon da Hvde Konupand uay

Pasyroxcasatta ¢ xaxeamo u da e ghopya u ¢ Kaxeumo -# da ca cpedemea - CREKMPOHN LAY
MExamny {eraouumenno omo Konupane, Mukpo unstupare w dpyeu nododuu Hawuny) bes
pasperientie 8 nuesterna gopya om Hanumeamennama rabopamopint

M/W’ ' | 3ABEPKA (IEMAT):
. ﬂ;{i :,_’:-"/.
Wanutamn , . {{/}: .

(g, T, Menunnnen)

Hara: 30,00,2015 \Xg
g r-;‘g"_:?

Prrosopuren wma WK ... DRI

_ (sox, H. Ionop)

- Jara: 30.09,2015
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AEKJIAPAIINA 3A CHLOTBETCTBUE

rp.lhmigﬂ.mm?mm Managament

SRR by v A, Syster
b 3L
emulke e o
2t P.Con LM Fianya Brrgpas £ § @
, A it bt ks say | TOVAheinlend
PR I | [R—
W AN

EADIPARECEN VS, KOM BN P 40P R O P 1 00E, EFFIOPONERFATIF A il [+

HEKJIAPATTISL 3A CLOTBETCTBHE

Hormymopnucanuar; wax. Huxonait 3npaskos [isxam6a30s - yupasnren ma “METHKC" 010718
rp. Ilerpuy, yi. "CroGona" 49 mexnapupas Ha coSCTREHA OTTOBOPHOCT , ue:

[IposyxreT Enexrpuvecko tabno; FTPT 1250A/8x400A BP ( "
®abp.Ne.361521501

Bpos: 1 .
€ KOHCTPYHpAH ¥ HPOM3BEHEH, CHIVIACHO YCTAHOBEHATA HHXKCHEPHA NPAKTHKA 11O OTHOLIEHHE Ha
Oe30NacHOCTTa B CHOTBETCIBHE CHC CHINECTBEHWTE H3HCKBAHMS Ha “Hapenba 3a chuiecTBeHHTE
H3HCKBAHILT H OLEHABAHE HA CBOTBEICBHETO HA CIEKIPHYECKH CHOPLXEHHS, NPEHHA3HAUEHH 33
M3IOJI3BAHE B OTPCAIGIEHH TPAHHAIIM HA HANPEXKEHHUCTO ’, KATO Ca M3NBIHEHH H3IHCKBAUNATA HA *

¢ BJIC EN 61439- 1:2011
¢ GACEN 61 439 - 2:2011

Hpﬂ [PaBHNHOTO MY MOHTHpAHE, NOAAPPAEHE H U3IION3BAHE O TIPeIHASHAYCHHE IO HAYHH YKAa3aH B
npHipyXxapaiiata ro YFHCTPYKIHA He 3acrpalasa Xopara, JOMAIMHUTE XUBOTHH HIH BeIKTE,

“CE” MapKApOBKATA Ha IPOJYKTA YAOCTOBEPARA, U€ ¢ OLCHEHO CHOTBETCTBHETO HA NIPOAYKTA CBC
CBHINCCTRBCHUTE HIHCKBAHHSA ONPCAGNCHH B IIOCOYEHATa 110 rope napenba u ue “METHKC? oox
NOAABpa CHOTBETHOTO TEXHMYECKO IOCHE HA PAINONIONEHHE HA OPTatiTe, M3BHPINBALM HAN3OP Ha (
nasapa,

T'opzna Ba nocTaBsHe Ha Mapkuponka CE” : 07

rp. Herpra uxK, Jixamba30p
Hata:14.09.2015r0zg, ! Vnpapuren /
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FA33PEIIEHHE
Ne 009 - OC / 05.03.2008r.

Ha eonomimess s, Y, s, | oy SNKOUT N ven R RO MY Kb
EPOAVKTIE ST 55 0, 10, dta 2 ov HipenBnra s <t beetiss e LI G301 B4E 3
MBS TR IO THETrT 1T 6 5 CAUKTRONATHHTL R UMETTHRIOUT, M ach
VETUPOLCHS CRETHSTCTRNE ¢ S0 RMEGITS o o WE oo ATHN 3 e |4 op
Hergrzsberisz, v nneasensn s so0is 4Y.01. | L6G 8 GRAT

PAZPELIABAM;

“EATECT CEPTHSHKALIRG " EQOT
NpSACTARARNMIG o7
BanamEmip Bicwacn Togopon - ¥apanuTen
EHC CIAUARITE I BAPES Ha ¥APARACHEO!
ip. Bopua,
¥a, “Boltrionss™ Rp 7, #x1. B, o, 1, e, ¥

AU GEENMRRG CROTBETCTENET 11

TACHTPIOYOSKIE 1t eap HTPOMHE GLOPhRE g

et Hapesfin  gu eniieerin e HIMCHMMN Gy
Chirf BETCT P Wi CATKTROMAPHUTI CRaMee TR
gty 20070, abn. FU3, Gp.32 1704 3007

DUESINIHE 3
G apnera e TIMO M voi0n

HATG DPRAGEN NPpOOTAYPL T OIEHAREIe HA SHEOTRETETINGTS,
tunrageno NMpEiowenne X2, 1. 3 o7 Hapentinry,

CALR IDFHLDCIG, noT UL, |

WHIEFTRITA ROAMMCHE & ODIPALAHAR
“2 "EATECT CEPTH-PHRAIIHSE® EGOM 5

T IRbRst e Ny 2029

s mommcennsen, SN0 0 OPITHALY

FOATA MAHADOHA)S:

2 Cedhmy, pr, 13 Hasrvaga™ e ¥ ). PSR EL b K pnd TR AT 40 4 Ervden TAT )3 F1 4 g
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ABFXABHA ATERYWMA 3A METPOMOrHYEHR M TEXHUYECKK HAH3OP

e e

PAISPEIIEHHRE
Ne 010 - QC § 10.03.2008r.

i naoomine 2 T sac b o Fiman i TeSReRMTe HIHOKREAHLN s
npreveriee CTHIT b ga, LS, aa 2 oo Hnpeae s o ecTHe IRETS (500K 5
PG T3L SROTHETCTBHET) Mo CACRT IR SR FEHSIHL, BOr Qs sen 13
OIS B OQIEPOHCatHID PRIl 1 IRUTDOMEHEE T, b LASA YUTIIIACRS
TROTBITEOTONE & Iicksinera i cas 10 o7 3THIT mowa 33 o7 Hapeadiors, no
HHERSCHG i B e VD312 AR 2000 e

FAZPEIIABAM:
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CACHTPH T L KD SEDPYATATT, NPOALAIHATENG 54 FITOATUARS & OOPoLeasnn
FPOEWHE MR MADPLRERNETD

Ceraafio M oF Hapegn s CRecTierHTe HAHSKBNH 1 DUEIGIHAHE B
CLOTHUTUT N0 1 SALKTRHER RN CROPSETESG N Uit ie He IHEasnine o
HIERROARSES] TIRITIEELN dea HiwafeaannegTo, A0, IG5, Gp, 020 1307 00, tees, e,
JUEE. Bp. 37;08QK0Fr,
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REMYBAARA BLACARWI

ABPKABHA AFEHUMA 35 METPOANOIKYEN M TEXHWYECKY HAZI3OP
e e v e — e = R

PABPEWEHWE

N2 021-0C/21.04.2008 r,

Ha ocuwoeanug un 9 wm § or FANOHA 30 TUXHIMBORUTE  WIHCKHAHWA Kb
apoaysrsre (3THIN o un. 22 an 2 or Hapenbata 33 cowoiaennTe waHexGama
CLEHRHHHE ChOTRBYCTORCTO HA PanuachipbMenis N ERREHY  RANSROCHOTULATER
PYOTROACYDA o GIEN YOTSHORENT ChOTAlTeTRRE & HICKROMUATE Ha ur 3 oF 3TN B un
40 o7 Hapeafiata no nkcmoue sananeiic ox. Ne AY-01-1487430 12 2008 ¢,

PAZPEWIIABA N

ZEATEGT CapruthHraymn” EQOQfl - rp, Bapua
NPEAGTADAARANS aT
Brnagumup Bacunes Topopos ~ YApanuTon,
CTC COARNAWe B 3APDOC 1Y YpAgRaHurn,
rv- Bapna 8¢02, yn, , BoAuuwka” Ng 7, a8, ov, 1, an.

A2 BIRDBA DUCHARING N3 CLOTOCTCYBRGTL 1 RAGHUCHOLAROHMA n  Kpaiiis
ARNERSGEHOB N TENHA yorporaraa, cutnacko Hapoaha ua ThIMECTDCHYTO VAHCKBIMHE i
QUBHARRHE CHOTOsTETUNLRTG HA POIACGLODLIERHR B kPATIHY ABARROLL COMNTERHY
YeTpoReTaa, 461, AB. Sp Y0 or 15 anvar 20027, 0 cafa or 1209.2002 r., noon wa A2,
Gp G161 28 i 2006 1., kara npunacs cheoiTe NEOUBAYDM 33 OLEH B

WBYLTBOWH npoManogqerion ko HYDOR MINGC CAGUKAMHYHIE MATIATHAHWA HA
YeYRoncTroTR"
WHAYBOWEN npoKanoac TRy ROWTPOn NRtac SNSidiAYHu. HINATOANUR Ha
YOTPOHGTROYG h npotopks Ha TOXHHNQCEOTO AgcHo”

CAGA, BOTBLRLEHA OTRgMEIU, EADONBACKIIE koMMCHR o DOREASMING 1
JEMTEGT Caprudhukauua” EQDL - rp, a HEPU K : .
EAT PTHdhnIa L A - o, Bapita npens *?&W«?Nﬁﬂm
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NMPUNOXEHWUE XIX

TunfpechepeHted Homep Ha TpudaseH KOHAEH3aTop CbiNacHo Karanmora Ha
NpPON3BOAUTENA.
Hacmonauiemo npunoxenue ce Apuiaza 8be eP’b3ika ¢ yHacmuemo Mu e!

Jlocmaska U MOHMaX Ha BemoHos8U KOMINNeKMHU mpaHchopMamopHU nocmose
/BKTIY, Pedh. Ne PPD 15-042,
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PhiCap PFC Capacitors

Resin iPclyurethanet impregnated M Stacked winding B Dual safety system

Garleral

PhiCaps are a tried and tested
series of MKP (metalized polypro-
pylens) capacitors from EPCOS
which have been used for PFC
applications for more than 15 years.

The power range variegs from 0.5 to
80.0 kvar and 0.7 to 6.0 kvar per
single capacitor can, dspending
on a three-phase or single-phase
capacitor design. The PhiCap ca-
pacftor 18 especkilly intended for
power fagtor correction In industriad
and senil-industral  applications.
The capacitors are manufactured
using metaltzed polypropylene fim
as the dislectric and housed In a
cyiindrical aluminum case,

The PhiCap is a sel-healing, metal-
ized polypropylens film capacitor.
The current-carrying AlZn metal layer
Is vapor-deposited onto one side of
the film,

Compact deslgn - low waight
and small volume

The entire three-phase capacitor is
composed of thres single-phass sls-
ment stacks. The selecirodes are
connected by metal spraying the
face ends of the winding etements.
The winding elements are encapsu-
lated In 2 cylindrical aluminum case
and hermetically sealed either by a
press-rolled metal lid or plastic disk
with fast-on terminals,

Dual safaty system

N Self-healing: the capacitor repalrs
itself after overioad {to IEC 60831).
Self-healing capability prevents
permanent dislectric breakdown
In case of sporadic voliage
surges, overcument or overtem-
perature {to IEC 60831},

& Overpressure disconnector; refer
to page 9.

Appilcations T
M Powaer factor correction {PFC) ¥
W Automatic capacitor banks ¥
M Fixed PFC applications, e.9. g
motor compensation -4
W Dstuned PFG systems Mechanical and
maintenance
Features R Reduced mounting {38
Electrical i costs, easy o .
W Up fo 30 kvar per case for installation and E
thres-phase applications connection =3
M Up to 6 kvar per case for W Low welght and =
" single-phass applications compact volume
M iong lifs expectancy of up 10w Malntenance-fres
100000 hours Safety
W High pulse curent withstand e ealing
capabilty (up to 200~ In) N Ovarpressure disconnecior

W Touch-proof terminal

Connegction technology

M SIGUT block-type terminal for
B32344 seres: 1P20, innovative
clamping system.

® Fast-on terminals for 832340 and
B32343 series.

M Discharge resistors are included
in shipment.

PhiCap capacitor selection

To specify and select capacitors for
PFEC, several factors affecting the
performance ankl the expscted
useful life of the capacitors must be
considered.

i Voltage

M Harmonics

M Temperature

M Total RMS current

W Inrush current/ svilching
_operations

Pemmanent overvoitage shorens

tha useful life of a capacitor. The ca-

pagitor's rated voltage must be equal

or higher than the operating voltage

of the circult to which itis connecled,

Harmonics produce  overvoltage
and overcurrent on the capacitors
themselves. If the total harmonics
distortion level for voltage (THD-V)
a.g. exceedsB%, serious damage to
the Installation may be ¢aused by the
resonance of the circuit,

In such cases usage of serles re-
actors {detuning) is recommended,

Operation of the capacitors above
the upper category temperature lev-
el will accelerate degradation of the
diglectric and shorten the capaci-
tor's usefis lifa,

By keeping min. 20 mm spacing and
PhiCap capacitors mounted in up-
right position, better thermal condi-
tions will ensure best performance
and a longer useful life,

Residual vollage should not exceed
10% of rated voltags for re-switch-
ing capacitors. During the charging
period of the capacitors the current I
very high ~ if they are connected |

automatic capagcitor banks, it is ve

likaly that discharged capacitors are
connected o charged ones already
conngcted to the grd. In such cases
the maximum permissible current
peak reaches values up to 150 .

During the switching process ther

mal and ! 0 fesses
PR
overcurrents of o} .

frequency and may damags ihe
system, Capacitor contactors with
inrush  curment  limiling? yyesisfors,

5

or serles-inductance /eig: detuigd 3

harmonic filter) wil
{ransiant currents.
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PhiCap PFC Capacitors

Hesin {Polyurgthane) impregnated M Stacked winding B Duyal safety system

Power factor improvement -

e = 3

f.ffe expectancy of up to 100 000
operating hours

Afteralong drying phase to gliminate
maisture from the active slement, the
capacitor Is impregnated. The casa
is filled with blodegradable soft resin,

This production process helps o
avold oxidation ang parlial dis-
charges (corona effect), promoting
capacitance stabilty over a long

K » @n essentiat in detuned PFC,

}
High Inrush current withstand
capabllity is grucial

Capacitors used for power faclor
conection undergo a lot of switching
operations. The high inrush currents
that go along with thig must be han-
dled without degrading usefu! fife.
The pulse strength of this technology
comes in parlicular from the en-
larged, sensitive contact area (im-
proved rmetal spraying).

PhiCap capacitors can handle inrush
currsnis of up to 200 times rated cur-
rent {max., 5000 switching opera-.
tions p.a. according to IEC 60831
standard),

Reactive
power motér

SR

Appgient - -
Powsr ©
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Technical data'and limit values

RS A Ee5]

Vinax VR + 10% (up to 8 hdally) / Va + 15% {up to 30 min daily) /
VR +20% {up to & min dally) / Ve + 30% {up to 1 min dally)

Imax uplo 1.3+ [z (up o 1.5+ In including combinad effects of harmoncs,
overvoltages and capacitancs)

I upto 2001

< 0.2 Wrkvar
<045 Wkvar

f 50/60 Hz

-5% /10%

VT 2.15:Vp, AC, 25
Vro 3000VAC, 10s
tipicey | up to 100000k

~25/0; miax, temp. 56 °C; max. mean 24 h = 45 °C;
max. mean { year = 35 °C; lowest temperalure = =25 *C

natural of forced

Hret max. 95%

ma;{. 4000 m above sea lavel
upright

threadsd.M12 (10'Nm) for case size diam. > 53 mm
M8 (4 Nmi) for case slze diam, 5 53 mm

Seli-healing technology, overpressure disconnector, maximum
dllowed tauit current 10000 A In accordance with UL 810 standard

discharge module included

extruded aluminum can

1P20, Indoor mounting {opilonal IP54)
polypropylene film

blodegradable soft resin

SIGUT screv terminals for B32344 saries, max. curent 60 A,
max, 16 mm? cabls ¢ross-section, fast-on lerminals for 832340 and B32343 serieg,

max. 5000 swilchings per year according to IEC 60831-14/2

* Witheut discharge resistor

ey s
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PhiCap PFC Capagitors

Resin (Polyurethane) impregnated M Stacked winding ® Dual safety system

] B32343t5a0024530

B3 %114 { 03 B3234382000A780. - 12 .
) [638x128 | 03 B32343C20124030 | 42
1635x°129 |4 -B32343620124530 112
“T96x%138 | 0.4 ‘B32344D20222030 | &

3 0.4 BA23M4 0228530 | 6

D HaEx 198 |os  B32344D2055A30 | 6

| 895%198 | 08 B32344D20724530, | 4

4

4

4

MKP230-D.0.7 , 18 o
MKP230-D-1,0 1.0 26| t2
MKP230.D.1.4 1.5 3.8 18
MKP230.D-2,0 20 50| 25
MKP230.D-2.5 25 83| 380
MKP230-D-5.0 50 126 60
MKP230-D-7.5 7.5 188 9.0
MKP230-0-10,0 0.0 25.1 { 12.0
MKP230:D-12.5 |25 314 ] 160
-MKP230iD 15,0 - - qiasm - -

#95%278 | 1:2 ' B323445210240490 -
-89.5x348 | 1.5 B32344D2122A540
; ‘B32344D2152A030

MKP400-D-1.5 I A
MKP400-D-2.0 29" T
MKP400-D-2.5 2.5 316
MRP4OD0:-5.0 50 . |3
MKP400:D-6.3 T
MKP40G:D-7:5 7.5
MKP4B0:D5's 83 2
MKP400-D-100 [ 100 | 148,
MKP400-D-12.5 125
MKP400:D-15:0 150
MKP400:D-16,7 16.7
MKP400:0:200 |20
00:0:250 " ~}gbioy !

0.4 " B32343C40224000 | 12
04 B32343040224500'1 12
0.4 - | BE23dscdisiAbne T2
05 - 1-Ba2344D4OTIASC0 b
0.5 BIBA4DI0T2A500 | &
05 | BB2344D4191A000 | -5-
0.6 BI2344PA0A000 ] &

-] 0.8 B323440a1994500+] 4~
4-

4

4

&

08 | BIRAMBAIEIAT00 | 4
{08 | B3%afurianotacto
114 B32344D42024000
37115 | BaresAnazsaAbug:

3234340120010 ' 12
: s “BI2BFGCA0IBA O | i2
8- x114 |04 | BIosascaooorcio | 12
; X129 04 | B3SSHYCA025ATD | 12
Bl .| 635%154 | 04 B32343C40524010 | 12
TS50 | 0 B32344b4071A510 | 8
. [ 795x188 | a6 "BIZ34DI07EA510-| 6
1785198 | 0.6 - Ba2344D41024010 | .4
895x198 | 6.8 B3234404122A510

e e gy o
4

MKP415:D.1,0 B2
MKP#IE-D-15 | §5.
MKP4Is:Di20 - | g
MKP415:0:2;5 25
MKP415:9-5,0 -5:0
MKPR415:D:64 ] 64
MKP415D.7.5 7.5
MKP415.D-1000r 10.0
MKP415-[:12.5 12,5 4 1 150
MKP415.D-15.0- 15.0 200 | 180
MKP415-0-200 .| 2000 27§ 240 |
MKP#5:0.350 . | ' o

647 805048 | 15 | meosadmirsonnto

b kb
"MKP440-D-0:9 1.0 Gl eing : B32343C401TA040
MKP440-Di1.0- | 1.0 13| 12. | t618-7"a |5y x114 | g2 BI2343C4012A040
MKP440-D-1:2. 1.2 18 15 20 [:8+ 7. |63 %114 | 03 B32343C4011A540

Customized POGUCES avalabio upon request. Mimum ofder Quantity 200 pieces.

Y Packing undts for capaciiors equal minarum ordler quantity.
Ordets vl ba rounded up to Lacidng unt o multiple thereal,
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ﬂpmnaraHe Ha nocnefHy n3daHua Ha KaTanor Ha npousesoanTens

Hacmosiujemo npunoxeHue ce npunaza ebe 8Pb3Ka ¢ yyacmuemo mu 6!

,ﬂocmasxa U MOHMaX Ha BemoHos8u KOMINeKMHU mpaHCcghopMamopHU nocmoese
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Bususl - nawama Busus e ga Bogem B AoMOWL Ha Haluume
Kkauenmu, koumo noayuaBam kauecmBeHu anapamu, npogy-
kmu u ceoparkeHus. Kamo ce uma npegBug bvpsama npoma-
Ha B cBemoBen mawab u Bee no-HoBu mexHudecku peulieHus,
npogykmume, koumo npegaagame mpatBa ga omaoBapsm Ha
Hykgume Ha kaueHmMa, ga umam UMam ASCHa ekcnacamauus
u Bucoko kavecmGo.

Oa Bogem gocMoeH NapmHvop — moBa ozHavaBa bausvk kor-
makm ¢ kauenma u gobpo nostaawe Ha HegoBume Hy&gu.

(“‘npameau;‘l - coagaBaHe Ha QLA20CPOMHU OMHO-
LiBHUS © HAWUMS KAUSHMU U NapmHeopu Ypes OmAUYHU
ueHoBU npegackeHus om npouszBogcmBeHama Hu 2ama, U
om uageaus Ha cBemoBHuU U eBponetcku npousBogumenu.

Memuke OD,ﬂ, e cuagageHa npea 19902, Qupmama
uma coBemBera dabpuka ¢ pasebpHama naoul 4500 M2 U
¢ agMmuHucmpamuBHa cepaga ¢ pasgbpHama naou 980 M2

@

CuBkynHocm om BucokokBaauduuupaHu UHKUHEpU U cne- .

*.yuasucmu B obracmma Ha Hucko u cpegHo HanpexeHus,
~ aawuHny ubkurepu, kakmo u HeoBxogumus MawluHeH napk
¢ u cuopaXkeHus, UsnumameHa aabopamopus, BoAPKULIHO
* ¢ npegnogzomoBka u npaxoBo GosgucBaHe, cobomBeH
mpaxcnopm, npabu dupmama kopekmeH u omaoBopeH
napmHbop 3a cBoume KAueHMU.
(upmama e cepmuduuupara ho cucmemama 3a ynpabae-
Hue Ha kayecmBomo 1SO 9001 : 2000 npes 20042. u npe-
cepmuduuupara npes 20072, u 2010 a.
B npouec & BHegpsGare Ha cucmema 3a ynpaBaeHue Ha
-onHama cpega 1SO 14001:2004 u cucmema 3a ynpaBae-
Hue Ha 3gpaBe u BeaonacHocm Npu paboma BS OHSHS
18001:2007.
Memuke 00O e uaeH Ha Kamapama Ha erskmpomexHL-
kama 8 BoAeapus, uaeH Ha Kamapama Ha cmpoumeAume
B Boasapus U U4AEH Ha Buazapckama (MomoBoamaudHa

acouuauus.

Mpes 20042, na MexXagyHapoge
HAOBEM%% BUY — NAHEA C MUHEPaA-
Ha B zhameH Megaa, a npes
20062 u 2010 2. Ha couius dopym KPY “UniSwitch™ cbuio
NoAYYU 3AameH Megan U guUnAoM.

mexHudecku nadaup —
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ng‘paanu pqgnpggeAumﬁ’AHu mabaa

U pasnpegeAumenru mabaa 3a XOmeAcku U agMuHU-
empaniliBHu czpagu U npoMUWAeHU npegnpusmus

O enekimpomepHu mabaa — TEMO, TEMS, FET no cimaHgapm
na HEK 1989z,

O KM u A mabaa, T - ABP

O mabaa 3a mpagonocmoBe — ITPT, I'TT, PT

O wkadoBe 3a yauuHo ocBemaeHue (LLIYO)

O paznpegeaumentu kacemu HH (LK) — MemaaHu U noaugc-
mepHU

O komnaekmnu koHgexaamoptiu yempoticmBa (KKY)

O HecmaHgapmHu maGaa no npoekm Ha kausHma

O enckmpuuecku mabaa 3a MeAeMOBUARU CmaHuuu

O apecmopHU mabAa

enib)

2. MpouaBogemBo Ha koMnagkmuy mpaHchpopMamopHuU nocm@
O memaaHU: O 6GemoHHU:
- om caHgBuY-naHea - naHeaedH mun
¢ MuHepaaHa Bama - MOHOBACK
- anymuHueBu - mpadonocmoBe 3a OBL

3. lpousBogcmBo Ha BKTM B komGunauus ¢ unBepmopu 3a (OBLL

4. [pouaBogcmBo Ha KPY “UniSwitch”- ABB go 24kV
O ogobpex npouaBogumen Ha pasnpegeAtmentu ypegbu om
ABB QuHaargus

5, TopzoBcka geuHoom
O METWKC e oduuuaseH gucmpubymop Ha “ABB Boacapus”
EOO[ npogykmu HH u GpH
O npogaXkba Ha enckmpoanapamypa, koMNOHeHMU, MemaAHu
wkadoBe u kymuu 3a anapmameHmHu mabaa

Ha ABB, GENERAL ELECTRIC u HAGER
O npogakba Ha NPoOMULIASHU koHmakmu u wenceau Ha ABB
u PALAZZOLI O

OctoBHa uen GuB dupmeHama noaumuka e gocmuzaHe Ha
Bucoka HageXkHocm u kauecmBo, nocmuzHamu Hpes Bucoko-
MexXHOAOZUUHU MawiuHu ¢ CNC ynpaBaeHue, gobup ukuHepeH
ekun, kpamku cpokoBe Ha npousBogemBo u gocmaBka Cbe
cobomBer mpaHcnopm go obekma Ha kaueHma. Oobpama
mamepuanrHa basa, Bucokomo kauecmBo u gobpume ueHU Ha
HaWUMe U3geAus ca oueHeHu Bucoko om peguua CmpoumeAHu
U uHXuHepuHaoBu KoMnaHu
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.. OBILA YACT ¢ ©
TexHuueckume u paBomHu npoekmu Ha cepusma E-MKTI'I ca
paspabomeru U uznumadu Ha ocHoBaxue uzuckBaHusma Ha
BempewHu cmaxgapmu Ha ,“YE3 Pasnpegeaenue Boazapus”
Al ¢ Homepa BG 202411 ZZ, BG 202412 ZZ, BG 202413
ZZ , BG 202417 27, BG 202421 ZZ u cmaHgapm BOC EN
62271 — 202/ 2007.

@ .-

Paspabomkama 06xBawa koHcmpykuus, gocmaBka u mMoH-
maxk Ha BMKTM coc chomBemHume ypegbu U uHcmaaauuu
Heobxogumu 38 HopmaaHomo $yYHKUUOHUPaH® CbaAacHo
getucmBawiume HopmamuBHU gokymeHmU U cmaHgapmo.

BMKTI BkalouBa 6 cucmaba cu caegHume 2aalHu vacmu:
O GemonoB kopnyc

O egun uau gBa curoBu mpaHchopMamopa

O komymauuoHHu anapamu Cp.H u H.H.

O Bpovsku Cp.H u H.H.

O NOMOWHU CoapbkeHus U GXemu

BMKTN ca opasmepeHu 3a mpaHcdopmamopu go 800 kVA
cbC cmeneH Ha 3awuma [P23D. MoHmupam ce Ha omkpu-
mo Ha obuiecmBeHU Mecma npegHasHadueHu 3a noayvataqe
Ha saekmpuuecka eHepeus om cpegHo HanpexkeHue 10
(20)kV. u mpaHchopmupaHemo U pasnpegensHuemo U Kem
nompebumeau Ha Hucko HanpexkeHue B chomBemcmBue ¢
uauckBaHusma Ha 3BYT u gpyau HopmamuBHU gokymeHrmu,
3a pasnoaazaHemo Ha BMKTI1 saxpaHBawume U USXOGULU
kabeau Cp.H. HanpekeHue ce uzzomBam caMOCMOAMEAHU
nposkmu, koumo ce Basupam Ha cmaHoBuwiemo 3a npucLe-
guHnBaxe om EHepzopasnpegealumentume gpykecmBa.

&

06 uBkama Ha & BMKTI'I U MOHMUPaHOmMO 8 Hef~ MexXHOADEUUHO
%Gopyg&'aﬂé omzoBapsa Ha npuacskuMume HopMamuBHU gokymeHmu

Ha 6bAeapckunm U MekgyHapogHU cmaHgapmu U mexXHUme uame-

HeHus U7 gOnbAHeHUH

1. bAC EN 62 2711/2008

KomymatuohHu anapamu Bucoko HanpeskeHue, OB mexHudecku

usuckBanun

2. BOC EN 62 271-202/2007

KomymauuohHu anapamu 3a GBucoko Hanpedkexue. Yacm 202

Komnaekmuu nogemanuuu (KTT) sa Bucoko nanpeskeHue, uapabo-

menu B 3aBogoku yeaoBus.

3. BOG 10699-80

MogemaHuuy mpaHcedopmamopHu komnagkmHbu ¢ oBlWo npegHas-

HaugHue U Hanpeckedue go 20 kV, Obuwu mexHuqecku usuckBaHus

4. BAC EN 61 9582003

Komnaekmuu komymauuonHu anapamu 3a Bucoko HanpeXseHue

monmupanu 8 saBogcku yeaoBus. Cucmemu nokaaBaui Hasuvue Ha

nanpexenue (IEC 61958:2000)

5. BHC 14 3081977,

3awuma cpeuly nopakenus om erckmpuuecku mok. Meponpusmus

3a 3awuma cpeuwly uxgupekmed gonup npu HanpeskeHue go 1000 V

6. BAC EN 60 439-1/2002

KomnaekmHu komymauuonHu yempolcmGBa 3a Hucko HanpedkeHue.

Yacm 1: TuneBo usnumadu u vacmuudo munoBo usnumatu komn- -

AekmHu komymauuoHHu yempoucmBa (IEC 60439-1:1999+A1:2004)

7. BAGC EN 206-1/NA :2008

Bemon. Yacm 1. Cneuudukauus, oBotcmBa, npouzBogemBo u

chomBememBue. HauuoHanHo npuaokeHue (HA) Ha BOC EN 208-

1:2002

8. "Hapegba 3 sa ycmpolcmBo Ha eAekmpuueckume ypegbu u

eaekmponpoBogHu  AUHUU?

9. Hapegba Nets - 1971 33 empoumeaHo - mexHudecku npaBuaa u

Hopmu 3a ocuzypaBane Ha BeaonacHocm npu nokap

/8 cuna om 05.06.2010 2./.

10. Hapegba Ne pg-07-2 om 16 gekemBpu 2009 2. 3a yeaoBuama u

pega 3a npoSskgaHemo Ha nepuoguyHo obyueHue U UHempykmak

Ha pabomHuuume u caykumeaums no npaBuaama 3a ocuzypsBane

Ha 3gpaBocaoBHU U He3onacHu yeaoBus Ha mpyg

BAPHOC 0P

i)/

METVKC OCH npumekaBa cepmudukamu 3a ycnewno npoBegeHu mecmoBe cbaaacHo cmaHgapm BﬂC'EN 62'271%05, u'3gag‘e'Hu om
AuugHsupaHa nabopamopus “ICMET” KpatoBa, Pymorus no mouku 6.2 go mouka 6.9 om cmaxgapma:
1. MianumBane Ha erekmpuuecka akocm Ha usoAauusima - 8puaku BH, Bpbaku HH, nomowhu Gepuzy, vyacmuqer paspsg — m.6.2
2. ManumBane Ha npgapaBane, BkalouBawa onpegerHs Ha mepmuyHUA kaac 20K - m.6.3
37 MsnumBane sa gokazBaHe Ha cnocoBrocmma Ha anaBHama U 3asemsBawa Bepuea ga usgbpka obaBeHus Bopxof mok u obaBeHus ©,
ﬁgamkompaeH uagopkad mok - m.6.4

KULOHE, anumBanun agrgokasBare Ha 3agoBo.\umeAHa paGoma
' Qﬁepl%ma c Ehenria Ha 3awuma - origereHue CpH, HH, mpal-:c¢opmam8£eﬂ omcek@—' iR ; ¥
15 npd 3 Hagsgpwk/\ueocmma Ha 06BuBkama Has_l§}§Tl'l H%MexaHuqHuﬁebageu A <E.6,
! Ha knac IAC-'A IAG B; IAC-AB (cnopeg
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OBLLA YACT o

TeHgeHuusma G exepzemukama npes nocAegHume Hakoako 2oguHU e udZhakgate Ha 2oaam Gpol domoBoa-

mauvtiu napkoBe.3a ga omzoBopu Ha usuckBanusma Ha cBoume kauenmii*li napmHbopu METWKG paspaGomu

Hakoako muna mpadonocmoBe aa (BL 8 pasauuru koHduaypauuu u cxemHu petusHus.

TpadonocmoBeme ce npegaazam Kamo ¢2aoBssMU CMOMaHOGemoHHU kouwy, koumo ce MOHMuUpam Ha npeg-

Bapumearo omasim uBUYeH dyHgameHm uAu MoHoBAaok. BkalouBam G cbomaBa cu cunoBu mpadcdopMamopu,

komymauuoHHa anapamypa Cp.H u H.H., Bpesku Cp.H u H.H., nomousu choparkeHun u cxemu.B caaobaemume

kbluu npu sagageHu mun u MOWHOCT Ce MoHmuUpam U UHBepmopu.

CuenacHo usuckBaHuama Ha eAekmpopasnpegesumeaHume gpykecmBa B kuaus 20kV ce o6ocobaBa macme 3a

MoHmak Ha anapamypa , koHmpoaep U MOgeM Cbc cuM kapma 3a meAeMexaHUUHo ynpaBagHue Ha mpag?ggﬁ

¢ma om gucneuepcka caykba.KonkpemHo sa mepumopusma Ha ,UYE3 BuAzapus” u ,EOH Boazapua® MET (390 5‘ 0,%"

i
¢

. i

gocmaBa mpadonocmBeme ¢ MOHMUPaHa measmexaHuka,

5KTM 3A PBL| omeoBapsam Ha cmakgapmu U HopMamuBHu gokymexnmu:

0 BOC EN 62 271-202/2007

O B[C EN 60 439-1/2002

O Hapegba 3 3a yompoticmBo Ha eaekmpuueckume ypegbu u easkmponpoBogHu AuHUU

O Hapegba 13 — 1971 3a cmpoumeaHo — mexHuuecku npaBuaa u Hopmu 3a ocuzypaBare Ha BeaonacHocm
noxkap /8 cuaa om 05.06.2010z.{
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"yn “GBoGoga” Nedg oo
lueHmpaAa +359/ 745/ 60 743
ynpaBumeA +359/ 745/ 60 744

mapkemuke: +359/ 745/ 60 7; 61 645,

dake: 4359/ 745/ 60 742
‘e-mail: metix@metix.bg

1404, Codun, kk. "Momonucma—ll dacm”

yA. “Pukapgo BakapuHu” 6a. 5/ napmep.
men.. +359/2/ 869 06 96 .
(ake: +359/2/ 958 93 34

e-mail; sales@metix.bg

“www.metix.bg
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[punoxeHne: 914.1

MPUNOXEHVE 9.1.1

ﬁpmnaraﬁe Ha nocnefnHn n3panua Ha Katanor hHa npomsaop,menﬂ

Hacmosiujemo npuoieHue ce npunaza 6b6 8pL3KA ¢ ywacmuemo mMu &:

[Hocmaska U moHmax Ha bemoHosu KOMMTeRMHU mpchqbopmamopHu focmose
JBKTIV, Pedh. Ne PPD 15-042,

opeaHu3upal om wJE3 PasnpedencHue Bnieapust” Al




KomnakrHa komnekTHa pasnpefenutenta ypenba (CSG) ¢
enerasosa (SFg) usonauus, Thn SafePlus u

KomnakTHa komyTtaumonHa ypepba (RMU) ¢ enerasosa (SF)
usonauus, Tmn SafeRing

12 /24 kV




SafeRingl SafePlus CSG / RMU ¢ enerazopa (SFg) viaonauua

Craonpxad1e

1, MpyroMenKe

11 SafeRing 4
1.2 SafePlus 6
2, NposKTHA KOHLenLWA 8
3. SafeRing KoHwhrrypaumn

34 Ofuo 10
3.2 Hondurypaluy i1
4, SafePlus moaynu

4.1 Otwe 14
42  C-MoilHocTeH pasepuHiTen 3a kaGen 15
4.3 F - MOILHOGTEH PaseAUHKTEN G npepnasuTeny 16
44  V -BagyymeH npexbceal 17 .
4.6 Sl » CEKUMOHWPAHE Ha IIMHHA CHeTEMa ¢ MOMHOCTEH pa3savHuTanN 18
4.6 Sv - CeripoHMpaHe Ha lUMHHa cucTeMa, BakyymMeH npekueaal 19
A7 D « [lupoKTHO CELP3BAHS HA KaGen 20
4.8  De - INpekTHO CBbLP3BAHS HA xafen cbe aasamuTen 21
4.9 Bo - 3aseMaBaHe Ha LiMHHE cHeTaMa 22
440 CB -Mogyn ¢ npexsceat 23
441 M- Mopyn 28 UamMepBaxe {c sR3pyllita #aonauyn) 24
442  Mt-Mopyn aa rapyichHO WamepBaHe (o BLanyWwHA uaonauns) 26
5. KoHGTPYRIMSA Ha KOMTINEKTHATA pasnpepensiTenta ypenba

54  BuHlen varnel . 27
52 Mopyn 3@ MOIIHOOTSH pazeauHMTen 38 xaben 28
53  Monyn 3a BaKyymeH NpaKecBay 29
54 Mopnyn 3a MouHOCTEH pasenunnTen ¢ npeanasvTent 30
5.5 KabenHw #aBoaw 31
6.6  YOTpoHcTEO 38 NPCKPATARAHE HA pora 32
5.7 HanbNHo XepMeTHIvpaHa CHETeMA 33
5.8 Wapoav 3a TeGTBaHE HA xaGenv 34
5.9 Mexatinami ¥ GNoKUpoBRv 35
510  BhHUHM WkKK PASNONONEHH oTrope 37
5141  CTpaHkuHo pasumperie 3%
6. AxcecoapH

8.1 QcHOBHE pama 40
6.2 OrpeneHue 38 HUCKO HanpeKeHKe 41
6.3 MOTOPHO 3aBWKBaNS, GoBuHa 30 WYHTOBO W3KIoHBaHEe U CAOMBraTENHY KOHTaKTY 42
6.4  Sauura Ha TpaHcdopmaTop 44
g5  Tabnwia aa wabop Ha ripeanaauTeny

6.6 CronAeMi npeanaskTent

6.7 Penera

6.8 KomBuHupaH caetsop (Comblsensor)

69  Csupavare Ha kabenw

6.0 KanauuTMBHO YOTAHOBABHG HAMHYYe Ha HanpexeHve / MHAMKAUMA

8.41  ViHpvKaTop 3a KkCo ChefuHene

§.12  BROKVpoBERY CRNIOY Ronis




SafeRing/SafePlus CSG/ RMU c enerasosa (SFe) nsonauus

[VCTaHHHOHHO YRPaBREHNG

Paimepu

CranpapTav Mogynu

JakpensaHe KeM NoAa W GTeHaTa BRNICYUTENKO NOABSNASHE Ha KaGenu
Organenve 3a HWCKO HanpeXeHHe G pene

Kyrisl 3a sbiexylans Ha kabenu pasnonoxeHa oTrope

BbHLWH 1MHY

OGHOBHY pamy

Cnetvaniy kenauu 3a xabenxute oTaensHuA

TaxHW4eCKy AaHHY

Hopmu v cranpaptit

SafeRing, enexTpudecky AaHHK
SafePlus, ernekTpUieckv flaHHK
SafeRing n SafePlus, o6y fashv
Kpuey; Gpoii Ha onapauuvte
Tabmutia ¢ Terna

OxonHa cpana

63

66
67
68
69
70

7

72

74
75
7
77

78




