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TEXHUYECKO OINMUCAHUE

3a

BETOHEH KOMIMINEKTEH TPAHC®OPMATOPEH NOCT
BKTI(K) 20/800, [1 — TS-9 (mBOX-09)

O6cny)XBaH OT BbH C OCTHLN OTPes K OTCTPaHWU, TECEH —
dabpruy4yHO U3roTBEH U TUNOBO U3NUTaH
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»OTCTpaHVE TeceH) e paspaboTeH Ha OCHOBaHWE Ha ;
o TexHU4YecKH MaucksaHua U cneuuduxaymu 3a 800kVA 20/0,4kV BeTOHHKM KOMMAEKTHU
TparcdopmaTophy noctose BKT o1 BL3NOXNTENSA .

'HacToALeTO TEXHUYECKO ONUcaHne e 3a KOMIMAIEKTHA NOACTARLMS BUCOKD/ HACKO HanpexeHue
20/0,4 /0,231kV po 800kVA, TS-9, Tun mBOX-09 ¢ oBcnyxeaHe oT8LH {4OCTLN OTNPEA W

Paapa60TKaTa 00xBalla focTaBKaTa ¥ MOHTaXa Ha DEeTOHOB KOMNISKTEH Tpchq)opa\naTop ..

noct — BKTI npegHasHayeH 3a MOHTaX Ha efiwH TpaHcdopmaTop 20(10)/0,4/0,231 kV ¢ MOLHO&T
Lo 800 kVA npousseneH u nsnutax cernacHo BAC EN (IEC) 60076 (Bcudki YacTh), € TEXHUYECK
napameTpu 1 XapakTepucTiki CbriiacHo U3uCKBaHWATa Ha Branoxutens.

THNOBC W3MUTaHKW KOMMAEKTHU TpaHcdopmaTopHu noctose B HBeToHoBa obsuska (BKTH),
YacTUYHO BKOMABAHW B 3€MATA, ¢ HEODXOAMMOTO TEXHOMOMMYHO ChopbXaBaHe, 06CNyKBaHO CTBBH
C [JOCTBLN OTNPE., ¥ OTCTPaKY, 32 CBbP3BaHE KbM NOA3EMHN KabernHu enekTponpoBOAHI NUHKAN.

\_\N

CTpOMTGJ’IHaTa 4acT ¥ Pa3noNCHKEHUeTO HA OCHOBHUTE TEXHOMOIMYHU Chopbxerna Ha BKTT]

Ca NoKasaHy CXeMaTWUYHO Ha CBOTBETHUTE YepTexu.

BetoHoBaTa obBuBKa NpegcTaBnnBa KOMOUHaLMA OT cTomMaHoBeToHOBa ocHoBa (kneTkaT
cromaHobeToHOBa NOKPUBHA NaHena {Mokpue).

Pasnpenenuterntara ypepnba CpH (PY CpH) npepcraBnsBa KoMNakTHO (MOHOBNOYHO)
KOMNNEKTHO pasnpepenuTtenHo ycTpoicTeo (KPY) ¢ nsonauynoHHa cpena oT cepen xexcadnyopug
{SFB), cbopbxeHo C eauHWYHA LLMHHA CUCTeMa W efuH, 4Ba WM TPU TPUAOMIOCHW TOBapPOBY
npekbcBaqn 3a BxoAswuTe/MaxoaawnTe KabenHn NUHWA 1t eanH TPUNOMIOCEH TOBAPOB NPeKLCBay,
KOMBUHWpaH ¢ npegnazuteni, 3a TpaHChOPMaTOPHOTO NPUCkHEANHEHNE.

BuTpeluHnTe reoMeTpuydHin pasmepl Ha oTgeneHueTo 3a pasnpegenutendara ypegba CpH
no3gonaeaT MOHTUpaHeTo Ha KPY ¢ Hali-MHOrc Tpu TPUMOMIOCHN TOBApOBW NpeKkCeaqn 3a
BXOAALMTE/M3X0AALMTE KabernHu SINHUKA 1 eQWH TPUROTIOCEH TOBapOB Mpekbesad, KOMBUHKpaH ¢
npeanasuTeny, 3a TpaHcopMaTopHOTO NPUCLEANHEHKE.

PasnpepenutenHara ypegba HH (PY HH) npepcraBnsiBa KOMNNEKTHO KOMYTALMOHHO
yeTponcteo (KKY), CbopbXeHO C WMHHA cucTema, TPUMOMKCeH aBToMaTudeH npekbesad HH Ha
BXopa, 3 Bp. TokoBWM wamepsaTenHu TpaHcdopmatopu M 8 6p. BepTUKanHW npegnasuten-
pasefMHUTENY 33 BKMTIOYBaHE, WSKMIOYBaHE, paselVHsBaHe W 3alMTa OT CBPLXTOKOBE Ha
usxoaswinTe kabenum NuHMKM. B pasnpenenutenHarta ypeaba HH e ocuryper HeobzaseneH obem 3a
AONBAHWUTENHO  MOHTMpaWe Ha 46p. BepTukanhu  npegnasuTen-pasegunuteny. [lone
»YCTpoWicTBa/anapaTti 3a u3MepsaHe n s3awuta” Ha pasnpefenunrerHoTo tTabno (PT) e noaroteeHo
3a MoHTWMpaHe B Obaelle Ha TpudaleH TPUENEMEHTEH YETUPUIIPOBOLHUKOB €NEKTPOMEP N UMDPOoB
MOHWTOP 3a nMapaMeTpuTe Ha AO0CTaBsAHAaTa ENEeKTPUYecKa eHepris.

OreexaHeTo Ha oTgensHaTa TOMMWHA OT TEXHONOTMYHOTO CcbopbXasaHe Ha BKTT ce
OCHLUECTBABA NOCPEACTBOM €CTECTBEHA LMPKYNaLmMa Ha sbagyxa.

Beundky enexkTpudeckn CLopbXKeHUs, KakTo M HeobxogumuTe 3a TAX 06BMBKY OTrOBAPAT Ha
feficrBawnTe noHactonwem B Penybnvka benrapua ctaHgapté, a Cbilo U Ha eBponeickure w
MEXAyHapoaHk CTaHAapTv 1 NpeanucaHusa B nocnegHata wm BanugHa pepakumsa. MunumanHata
GTerneH Ha 3awnTa Ha obsuBkarta Ha BKTT1 e IP 23 - D cwrnacHo BAAC EN 62271 — 202:2007.

BKTTT ce nponseexaa ckrracHo bAC EN 62271 — 202:2007 3a npou3BefeHn B 3aBOACKY
YCMOBUA KOMIMNEKTHU TpaHChopmMaTOpHN NOCTOBE BUCOKO/HNCKO HarpekeHe.
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1. TEXHMYECKO ONIMCAHHE HA BKTII

} /  1.1.  O6uwo onucanue wa BKTI,TS-9, mun mBOX - 09

; £
/ BKTIT ce wusnonssar 3a 3saxpaHBaHe Ha aAMUHUCTPATUBHW W OKWIWMLLHKA  CrPafn
MHp.ychmanHm NPEANpPUATUA, cenckocTonaHckvu obektu n apyrn. Te ¢a npeaswaeHn 3a p‘aGOTaxB S
feneKprqecKaTa pasnpefentTenta MpeXa csC CNneAHnTe NapaMeTpu: \
- HomunanHo Hanpexenve Cp. H. -10/20 kV 4
- MakcumanHo paBoTHo HanpexeHue Cp.H. -12/24 kv N
- HomuHando Hanpexenve H.H. -400/230 V f;}ﬂ
- MakcumanHo paboTHo HanpexeHue H.H. - 440/253 V 3
- HomuHanHa yecTota -50 Hz

KoHeTpykuusaTa € MoHOBNOK Vi 68 ChETOW OT OCHOBA — CTOMaHOGETOHOBA Yallia 1 OKPUB.

EnnHCTBEHUAT noOABIKEH enemeHT € NOKPUBa, KOSTO NO3BONsABa NnecHa MnoaMs\Ha Ha
ChOPBKEHUATA NpK asapuitHn cutyalun. Bpatute ce napaboTtBaT OT aHoaupaH anymuHuin. Ha
thacagaTa Ha BKTI ce Hanacs MuHepariHa Masunka v yetondusa Ha UV — nbveHus 60 ¢ UBAT No
n3bop Ha Bwanoxurtens.

Komnaroskata Ha BKT[1 e nanbnHeHa Taka Ye ekcrnoatauusTa 4a cTasBa OT Tpu CTPaHy,
koeTo nossonAsa 7O Aa ObAe MOHTUPAHO, A0 CLILECTBYBALUM CTPaAN U KaTo cBOBOAHO CTOALLO,
NPy ocUrypsiBaHe Ha HeoOXoauMWTE CepBUTYTHW 3oHu 3a obcnyxeane Ha BKTM u npu cnaseane
OTCTOSHWATA cbrnacHo Hapenba 13-1971 3a npoTMBONOXKaPHU U CTROWUTENHO - TEXHUYECK HOPMU

Beuyky CLOPBLKEHMA Ca CBBLP3aHM KbM 333&MUTENIEH KOHTYD, KaTO Ca OCTABEHW 3aKragHu
4acTu 3a NpUCchLeduHsABaHe Ha 3a3eMuTenHata uHeTanauua Ha BKTT kbM BLHWHUA 3a3emuTenceH
KOHTYP.

BKTI e ckeTaBeH oT;

- Ypenba cpegHo Hanpexerve /CpH/ - cbeTom ce oF 4o 3 roneta BxoaMason 1 1 norne
3awuTa TpaHcdopmarop kato ce uarnonssat KPY c ofwa usonauus 8 eneras (ceped
xekcadnyopug SF6).

- [abaputHuTe pasmepn Ha BKTI1 nosBonseaT MoHTMpaHe Ha ypeaba CpH cberosiia ce
OT TpY NoneTa BXoA/M3Boa 1 eAHO none oxpaHa Tpawdo.

- TpaHcdhopmaTopHO MOMELIEHWE - B KOSTO Ce MOHTMPAT MaciieHW WIu CyXu CUMOBM

TpaHcthopMaTop ¢ HOMUHaNHa MolHocT 4o 800 kVA.

- ypeaba Hucko Hanpexernwe /HH/ - PYHH - T1abno ofopyaeaHo ¢ rnaseH
aBTOMATHYEH NpeKscBayY, 8 6pos U3BOAK C U3KNIOYBATENU C BEPTUKANHO BrpaAeHN NpeanasnTeny ¢
IH=400 A u ocurypeH HeoB3aBefeH obem 2a AOMBIHUTEMHO MOHTUpaHe Ha 4 6p. BepTUKanHu
npeanasiTen-pasequHUTEn, perncTpupupalia ¥ waMepBateNiHa  anapatypa —  TOKOBW
TPaHCOPMAaTOPK, MPEXOB aHanv3aTop, aBTOMaTUuMHW NPEeAnasuTenn, KoY 3a OcBeTNeHWE U
KoHTaKT “Lyko” 250V, 16A.

Otpennute romewenua B BKTT  ce 3aTBapsT ¢ oThenHW BLHIWHW BPaTi, KOWTO ce
3akniousart ¢ 6pasu, cbrnacysaHun ¢ Buanoxurens.

TpaHcdhopmaTtopa, ypenba Cp.H n ypenba HH ca pasgeneru B otaenHo oBocobenn
orceun. Beuuku Bxogose Ha kabenm Cp. H n kabenu HH ce ynrbTHsIBAT upes crneuvanHu
XepmeTusnpally TonfrocereaeM kabentn Bxogoee B ocHoBaTta Ha BKTT.

B BKTI vma BBTpelUHO OCBETIIGHNE BKIIIOYBALLO Ce OT KPaHM U3KIMOYBATENN MOHTUPaHK
A0 BCAKa BpaTa.

OxnaxgaHeTo Ha TpaHcdopmaTopa cTaBa Ype3 BEHTUNAUMOHHW OTBOPW, 3aTBOPEHW CbC
CWTHa Mpexa 3a NpeanassaHe OT BnuaaHe Ha NTULW 1 FPU3adl, KaTo BEHTUNALMOHHNTE OTBOPK Ca
A0CTaTbYHK 38 oCUrypsiBaHe Ha eCTecTBEHa BEHTUNALMSA HA ChOPBXEHUATA.

GKTIT omeosaps Ha cnedHume HOPMU U crmandapmu:
< BAC EN 62271-202:2014 KomyTauuoHHU anapaTi 3a BWUCOKO HanpexeHue. Yact 202:
KOMMMEKTHW NoACTaHLMKY 3a BUCOKO/HUCKO HanpeXeHue, u3paboTeHn B 2aBOACKW YCMOBUA
(IEC 62271-202:2014); ‘
e BAC EN 206'2013+A‘1'2016 .BeToH. Cneundnkauns, csoﬁc:Taa npom3BoacTse U
CLOTBETCTBUE, ;o
e BOC EN 62271 -200:2012 ,KomyTaumoHHn anaparti 3a choxq /HGTI}SQ)K@HH&W%CT 200:
MNpOMEeHNMBOTOKOBI KOMYTALMOHHW anapaTh B meTanHa obBuBKA/ 6
Hag 1 KV u go 52 kV ekritountenno (IEC 62271-200:2011)",

A AAST) 187




L%,!J,C EN 62271-103:2011 ,KomyTaumoHHn anapaTu 3a BUCOKO HanpexeHue. Mact 103:

Mpekwvceaun 3a obsseHn Hanpexenus Hag 1 kV pgo 52 kV skmiountenHo (IEC 62271-
103:2011)";

BAC EN 62271-1:2008 ,,l{omyTau,mHHm anaparti 3a BUCOKD HanpexeHwe. Yact 1; O6wn
TEXHUUECKIA USUCKBAHUS'; [

BOC EN 62271-105; 2012 LKOMYyTaLMOHHN anmapaTv 3a BUCOKO HanpexeHue. Yact 1053 \\

KoMyTauuoHH anapaTi 3a NPOMEHNMBO HaMpexeHwue, KOMBUHMpaHW ¢ npennasuren 3a
obsiBeHo Hanpexerne Hag 1 KV fo 52 kV srmouutenHo (IEC 62271-105:2012);

BOC EN 62271-102:2007 ,KoMyTaLuoHHN anapaTv 3a BMCOKO HanpemeHme. Yact 102: %
Pasefunutenn u sasemMuTenHu paseguHuTenn 3a npomeHnue Tox (IEC  62271-
102:2001+nonpaeka 1, anpun 2002+nonpaeka 2, Mai:2003)";

BOC EN 61439-1:2011 ,KOMNNEKTHM KOMYTaLMOHHK YCTPOWCTBA 3a HUCKO HanpexeHue. S
Yact 1: O6wwm npasuna (iEC 61439-1:2011)"; e
BAC EN 60947-2:2006/A2:2013 "KomyTaLMOHHN anapaTi 3a HUCKO HanpexeHue. Yacrt 2;
AsTomaTyHu npekbesaym (IEC 60947-2:2006/A2:2013)";

BAC EN 60947-3:2009 ,KomyTaumonny anapaTi 3a HWcko Hanpesenue. Yacr 3: ToBaposu
MpeKbLCBaY, paseguHuTeNu, TOBapOBY NPeKbCBaY-pa3eguHUTENN 1 anapati KoMOuHupaHu
CBC cTonsemn npeanasutenu (IEC 60947-3:2008)%;

BAC EN 60529+A1:2004 ,Crenenn Ha 3awmTa, ocurypeHu oT obeuskarta (IP kopg) (IEC
60529:1989 + A1,1999)";

BAC 5063:1973 ,lLInHn meaHW 3a eneKkTPOoTeXHUMECKN Lenu”;

BAC 1212:1970 ,OupeTaBaHnR OTNUMWTENHI 38 FOSM NPOBOAHKMLM W LUKMHK. TexHuuecku
HU3NCKBaHua";

BAC EN 61869-2:2012 ,VsmepsaTenHu TpaHcdopmaropu. YacT 2: JonbhHUTenHu
M3NCKBaHKA 3a TOKOBU TpaHcdopmaTtopu (IEC 61869-2:2012)";

BAC HD 620 52:2010 ,PasnpepenuTtentn kabenu ¢ exctpygupada msonauus sa obsseHo
Hanpexerne ot 3,6/6 (7,2) KV go 20,8/36 (42) kV*;

BAC HD 603 S$1:2003 ,Kabernm 3a ofsgeHo Hanpexenue 0,6/1 kV 3a cunosu
pasnpefenuTenHy Mmpexn”;

bIAC EN 60228:2006 ,NposoaHnLwn 3a usonmpany kabenu (IEC 60228:2004)";

BAC HD 629.1 S2:2008 MsuckBaHns 3a M3NUTBAHE Ha aKcecoapu 3a M3MofisBaHe Che
cunosu kabenu ¢ obsaseHo Hanpexerue oT 3,6/6(7,2) kV po 20,8/36(42) kV. Yact 1: Kabeny
C eKcTpyAMpaHa naonauns®;

BOC HD 629.1 §2:2006/A1:2008 ,M3suckBaHus 3a U3NMTBAHe Ha aKcecoapy 3a W3nosnalsaHe
ChC cunoey kabemm ¢ obaseHo HanpexeHue oT 3,6/6(7,2) kV go 20,8/36(42) kV. YacT 1:
Kabenu ¢ ekcTpyampaHa naonauma®;

B[C EN 505625-2-31:2011 ,Enekrpuuecku kabenu. Cunosu kaberin 3a HUCKO HanpeeHue 3a
0baBerHn HanpeweHus Ao 450/750 V (Uo/U) srmountenHo. YacTt 2-31: Kabenu 3a o6wo
npunoxeHue. EgHoxuniy kabenu 6e3 obauska ¢ repmonnacTiHa PVC usonauns™

BAC EN SO 1461:2009 ,MokpuTita 4pes ropeLio NOLMHKOBAHE Ha FOTOBU NPOAYKTY OT YyryH
¥ CTOMaHa. TexHNYeckn U3NCKBaHNA M MeToAK 3a nanuteaHe (ISO 1461:2009)

SO 3864-1:2011 “Graphical symbols - Safety colours and safety signs - Part 1: Design
principles for safety signs and safety markings”;

1ISO 3864-2:2004 “Graphical symbols - Safety colours and safety signs - Part 2: Design
principles for product safety labels”;

ISO 3864-3:2012 “Graphical symbols - Safety colours and safety signs - Part 3: Design
principles for graphical symbols for use in safety signs”;

HapeaGa Ne 3 ot 9 wHn 2004 r. 3a YCTPOWCTBOTO Ha EneKTpUYecKTe ypeadun u
€NeKTPONPOBOARUTE NWHWK, M3A3AEHA OT MWHUCTBLPA Ha eHepreTMKata U eHepruiHuTe
pecypcy (Hapenba Ne 3 YEYEN);

Hapen6a Ne [3-1971 o1 29 oktomepu 2009 r. 3a CTRPOUTENHO-TEXHUYECKN NPaBUIia U HOPMK
3a ocurypsiaHe Ha 06e30nacHOCT Npw noXap, W3AaAeHa OT MUHUCTLPA Ha BbTPELWHWTE
paboTit ¥ MUHUCTBPA HA PErMOHAaNHOTO PasBUTUE U 6naroyCTpcpm0TBOTo (Hapepba Ne I3
CTMHOBIM); L

HAPEOBA Ne PIO-02-20-1 ot 5 despyapu 2015 r. 3a ycnoam‘raj u p?ﬂa 3a’”‘ naraHe Ha
CTPOWTENHU NPoAYKTY B CTpoexuTe Ha Penybnuka bwnrapus
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/ _-;E[r"(TI'I uMma cnegumte raGapMTHNM pasMmepu:

v~ DemxuHa: 5,100 m
g - LupuHa: 1,700 m
Fi — DBucouunna: 3,000 m.
// O6uwo terno Ha BKTT1 tTun mBOX 3aepHo ¢ obopyaBaHeTo U f”“-\
/ 6es TpaHedhopmaTopa: 14 450 kg |
/ CnecupuuHU U NeKTPUHECKM XapaKTePUCTUKK Ha BKTT ‘,
1 | OBsiBeHO HanpexeHne Ha cTpaHa Cp. H 24 kV X
2 | ObsaBeHo “3cnaUMOHHO HaNpeXeHue Ha cTpaHa Cp. H 25 kV ‘mu«;i.,\
3 | OBsiBeHo paboTHO HanpexeHue Ha cTparda Cp. H 20 kV -'f’"” -
4 | OBsBeHo paboTHO HanpexeHwue Ha ¢TpadHa H. H 0,4kV
5 | ObaseHa Makcumanda mowHocT Ha BKTT] 800 kVA
6 { ObsseHa vectoTa ( Fr) 50 Hz
7 1 ObsBeHo N3ABPXKAHO HanpexXeHne ¢ MHAYCTPUANHA YecToTa 50 kV
ObsiseHo HanpexeHne Ha usonauusTa (Ui) Ha cTpara HUCKO
8 | HanmpeXeHue 690 V
9 | OBaBeHO n3obPXKAHO HaNPeXeHne WMMYNCHO HanpexeHue
((U1,2150s) Ha cTpana 20kV 125 KV
10| O6aBeHO nagbppxaHo umnyncHo Hanpexerue ( Uimp) Ha cTpaHa HH 6 kV
11| ObsiBeH kpaTKOTPaeH U3ABPXKAH TOK ( TOK HA TEPMUYHA
ycTo#umsocT } { k) Ha ctpana 25 kV 20 kA/1s
12| OBABeH KpaTKOTpaeH nagbpxad ToK { TOK Ha TepMudHa
yeTolumeoceT ) ( lew) Ha ctpaHa HH 30KkA/0,2s
13| ObsiBeH KpaTKoTpaeH nagbpxaH ToK { TOK Ha TepMUYHa
ycroidmsocT ) ( Ik) Ha 3azemuTenHarta sepura 16 kA/1s
14 | O6aBeH BBLPXOB M3abPXKaH ToK ( TOK HA BUHAMUWYHE
ycToiumeoct ) { Ip) Ha ctpaHa 25 KV 50 kKA
151 O6aBeH BBLPXOB U3OBLPXKAH TOK ( TOK Ha AUHAMWYHA
ycrorumeocT ) ( lpk) Ha ctpaHa HH 70 kA
16 | OBABEH BbPXOB N3ABPXKAH TOK ( TOK HA AUHAMIAYHA
yeTomdmsocT ) ( Ipk) Ha 3asemuTenHarta Bepura 32 kA
17 | OBsaBeH TpaeH paboTeH Tok Ha cbopHata wuHa ( Ir) 630 A
18 | OBsiBeH TpaeH paboTeH ToK Ha kabenHua ussog ( Ir) 630 A
191 ObsaBeH TpaeH paboTeH TOK Ha U3BoAa 3a TpaHchopmaTopa
Ha cTpaHa 20kV ( Ir) 200 A
20| ObsaBeH TpaeH paboTeH TOK Ha BX0oAa Ha rMaBHo
TpaHcgopMaTopHo W pasnpegenuTtendo tabno /MTPT/ 1250 A
21| bpoi Ha thasuTe 3
22 | ObsaseH knac Ha obeuBkaTa Ha BKTI 15K
231 CteneH Ha salmTa ocurypeHa ypes oOBuBKaTa IP 23D
knac IAC-
AB-20kA-
24| ObBsaBeHa knacucyvkaums Ha bKTT no BbTpettHa agbra 1s

1.2. BbemoHo8a KOHCMPYKUUS.

OBeKTsT npencrasnaBa TUNOB, MOHOMUTEH, obeMeH, CTOMaHGOETOHOB eNeMEHT ¢ pasMepn
5100/1700 mm, sucounHa 3000mm u nNOKpPUBEH MOHTaMeH naH xﬁbmme Ce M3roTeaT
npeaBapyTesiHO B 3aBOACKN YCITOBUSA 1 C& MOHTUPAT Ha obekToBaTa {Iyjoi ﬁlé“a O6eMinA enemeHT
ce MoHTMpa nonyekonaH Ha 80CM Npu NpeABapUTEnHO USRAT [BANO; ¥ NAChYHA
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BbSFJ’!aBHIﬂLIa a OCTaHanata YacTt oCtaBa Hafd TepeHa, Bbpxy Hero ¢e MOHTKpa NOKPUBHUA NMaHen .

*Tol & nauncneW 1 opasMepeH 3a HaTOBapBaHe OT CHAr, COGCTBEHO Terno, TpaHcrnopTMpaHe i

,qekocbpmpaHe BeTtoH-knac B40 ¢ nnacruchukartop. Hocewa apm Alll. MNMpeneunaenn ca 4 6p kykn gi\

Aexkothpupare. [py cTaTMuecknTe N3YNCNEHWA € NPUeTo HOPMaTUBHOTO MNOYBEHO HAaTOBapBaHe or -~

2xr/cm2, KaTo 3a TOBa HATOBAPBaHE W U3UMCNEHO ABHOTO Ha 0BeMHWA CTOMaHODETOHOB enemMeHT. | ™
|

\

KoHeTpyKumsiTa € ocurypeHa ¢brnacHo: ‘-

|
-Hapenba Ne 3/21.07.2004r (OB 92/15.10.2004, 98/05.11.2004, 33/15.04.2005) %
OCHOBHWTE NONCOXeHWA 3a NPpoeKThpaHe Ha KOHCTPYKUWKMTE Ha CTPOEXUTE N 3a B'bS,D,eVECTBMHTa j‘}

BbPXY TAX; I
-Hapepba Ne 2/23 ronu 2007t 3a npoekTupaHe Ha Crpagyn N CbOPbXKEHUs B SeMeTp'bCHHM-@*-*"‘
PaRoHK;

- Hopmu 3a npoekTupaHe Ha 6ETOHHN 1 CTOMAHOGETOHHW KOHCTRYKUWMK, 1988r;

- HopmMu 3a npoekTupaHe Ha CTOMaHEHN KOHCTRYKUMK, 1987T;

- HopMu 3a npoekTipaHe Ha nnocko dyHaupane, 19961 seMeTpbeH paitonn 1987,

- Mnocko dyHaupaHe.lTpaeunHUK 3a npoekTupade 1989r

- Hapegba I3 - 1971r. 3a CTpOMTENHO - TeXHUYECKW Mpaswna 1 HOpMI 3a oourypsisaHe Ha
BesonacHoOCT npu noXxap

AanonsBanu marepuanu:

BetoH knac B 40; apmupossyHa cTomada knac A | () Rs = 22,5 kNfem?, A NI (NYRs =375
kN/cm? ninctoBa cToMana S 235; enekTpoau 3a PBLYHO eNeKTPeABLIoBO 3apapsieaHe Tun £ 46 no
BAC 5517-77.

XapakTepucTuKku Ha pabGoTHaTa cpega

BeTtoHoBWUTE KOMNNEKTHW TpaHcthopmatopHu noctose (BKTT) npoussogcree Ha “MWT 23°
EOO]] ca npegHasHayeHn 3a MOHTaX Ha OTKPWUTO NpK CneaHnTe YCnoBWA:
e TemnepaTypa Ha okonHarta cpega ot - 30 rpagyca C no + 40 rpaayca C
¢ CpepHa cTOWMHOCT Ha TeMMepaTypaTa Ha Bb3flyXa Ha OKonHata cpega,
namepeHa 3a nepuog ot 24 h +35 rpagyca C
Hagmopcka sucoymHa go 1000 m
OtHocutenHa enaxkHocT 100 % (avxa)
CreneH Ha 3amMbpcABaHe - 3
BapusoBesonacHa n noxapobesonacHa cpefa
¢ Knacope Ha BRBL3ACACTBME HA OKOMHATa cpefa 3a Kopo3wusa Ha CTOMaHOBGeTOHOBW
KOHCTPYKUMM, NpeanssukaHa ot kapboHuaauus, cernacHo BAC EN 206-1:2002 - XC2; XC3;
XC4;
e  CxopocT Ha BATBPA - 34 m/s

® ¢ o

XapakTtepucTiuk Ha BKTT:

KOHCTpyKUMATa € MOHONMUTHa cToMaHobeToHoBa.

OcHoBara e ¢ HeobxoaumnTe OTBORK W XepMeTusnpalln TonnocsmeaemMu kabenHn Bxogose
za kaberHure nuHMm CpH. # HH. O7 BbTpelwlHaTa cTpaHa Ha CTeHuTe, orpaaallin
APOCTPAHCTBOTC 3a MOHTUPaHE Ha TPaHC(OPMaTopa, W BLPXY ALHOTO € HaHECEeHO YCTOWYMBO Ha
Bb3AENCTEME Ha TpaHcdhOopMaTOpHO Macno 3aWUTHO MOKPUTWE, a BBLPXY BBLHLIHUTE CTEHW Ha
OCHOBAaTa Ce HaHacs rMagko 3alUTHO-AEKoPaTUBHO NONMMEPHO NOKPUTWE ChC 3bPHECT MbAHWUTEN C
MUWHepaneH npownsxog c rofnemuHa 2 mm.

[MoKpUBBLT € U3NBAHEH ¢ XMAPOM3oAALKA NOCTUrHaTa MOCPEACTBOM YCTORYMBO Ha Boda #
Ha TBYEHWA B YNTPABUOMETOBKS AWANA30H, enacTUYHO, AUCTIEPCHO, ABYKOMMOHEHTHO NOKPUTHE U ¢
MArbK HaknoW KeM ABe OT cTpaHute Ha BKTIT 3a AuperTHo oTTMYaHe Ha BofaTa. MokpnBHUAT
naHern e cHabaed ¢ 4 6p. Xanku 3a nosauUraHe. | o
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Crenute OTBbH ca WamasaHu ¢ UV ycroMmea CWTHONPbLCKaHa CUMMKOHOBA Maswuska, a
OTEBBLTPE C NaTeKc.

BpatuTe ca W3NBAHEHW OT anyMUHWEBWM NPOMUNY 1 KOMNO3NTEH NaHen ¢ duKkcupallo
YCTROWMCTBO MNpK OTBOPEHO NONOKEHne.

BKTIT we ce vanbnuy ¢ egud kopnye 510/170 cm. CTeHnTe Ha Kopnyca ca #snbiHWeHn o
6eTol mapka B40 n apmaTtypHa mpexa, sasapeHa. Nopa e ¢ aebenvua 120 mm. Tosa ocurypsea)
no-ronama sgpasuHa Ha Kopryca v nsbarea Bb3MOXHOCTTa OT CHyMBaHe HA BIMWTE Ha NOAOBUTE
naHenu npy pasToBapsaHe. \

CBbP3BALYWTE ENIEMEHTM Ca NPOEKTUPaHM W UM3UWCFIEHM Taka, uYe Aa uMsgbpkar
HATOBAPBAHUATA MPY TPAHCTIOPTUPaHe 1 3eMeTPbC. Mpy MOHTPaHE Ha METaHK HOCELM pamn U
OrPaXASHWA Ce W3MNON3Ba 3aBapbYeH anapaT 3a MOCTOAHEH TOK M CTOMaHU3VpaHy enekTpoan:—{
MokpuenTe ca nanbrHeH oT BETOHOBU NaHenn ¢ HaAeXaHa ABYKOMMOHEHTHa Xugpousonauma u ¢
HaKMoH 3a JUPEeKTHO OTTWYaHe Ha BogaTa. 3a OETOHHUTE Kopnycw vma ycTpoicTsa (Kykw) 3a
MOBAUIaHETO UM MNPy TPaHCnopTUpaHe.

AHTHKODO3NOHHOTO NMOKPWTUE Ha BpaTuTe Ce OCBLUSCTBABA C aHoAupaHe, nouvHKoBaHe W
npaxoea 005 3a BLHWHO GoOAANCBaHE,

MometyenuaTa Ha BKTI ca opasmepeHn 3a eauH Tpadcdopmartop fo 800 kVA, macrieH

TR,
PasnonoxeHneTo Ha en. obopynpaHeTo Ha BKTI1 e cwrnacHo cxemata, npefcraBeHa OT
BwanoxuTens u e nokasaHo Ha NPUNOKEHNTE YepTEXU.

2. CbOPBXABAHE HA BKTN
2.1 SaxpaHeawu kabenu 20V

Tpaceto Ha 3axpaHeawuTte kabenu Wwe ce paspaboTu B CaMOCTOATENEH MPOEKT ChINacHo
TexHu4ecKoTo 3anandue Ha Bb3JTOXKUTENA npu cnaseaHe Ha nauckeaHmATa Ha 3YT.

2.2 Pasnpedenumenna ypedba 20xkV

YpenbaTa moxe fa 6bae obopynsaHa ¢ eouH Bpolt KOMOUHUPAHO KOMMNEKTHO pasnpenenuTenHo
yctpoiicTao (KPY). 3a uenta e npeaBnaeH oTcek 3a ypeaba Cp.H. ¢ pasmepy W=2100mm, D=1500mm n
H=2100mm, kato ypeabaTta ce MOHTUPa BbpXy MeTanHa Hocella pama 3aluTeHa ¢ aHTUKOPO3WOHHO
NOKpUTHE.

v 3 6poa xabenHu mogyna "BXOA/M3X0oA'— CLOTBETCTBALLO HA MW3MCKBaAHUATA Ha
BBINOXNTENA.

v eavH Bpoli mogyn "TpadooxpaHa” 3a 3ailuTa Ha TpaHcopmaTop Ha cTpaHa 20kV.

Bpwakata mexay KPY n TpaHctopmaTopa Lwe ce uanbrry ¢ Tpy bpos kabenn NAZXS2Y 3x1x 50
mm2.

3a ocurypasaHe Ge30MacHOCTTa No Bpeme Ha ekcnnoaTtauus, e npeaeuaeHa bnokmposka Ha KPY.

2.3 Curios mpaHcchopmamop

MpeoeyaeHa e BB3MOXHOCT 33 MOHTaX Ha efduH cunos TpaHcdopmatop go 800 kVA. Kato
TpaHcdopmartopa e 6bAe MacneH, XepmeTudeH cbC cucTema 3a oxnakgaHe ONAN un Ges
koHcepBaTopu. OxnaaHeTo e ce OCbLUecTBABA C €CTeCTBEHa BEHTUNauMA. TA & opasMepeHa Taka,
Yye MpuM MakCcMmanHo HaToBapBaHe Ha TpaHcthopmaTopa MakcumarnHara rpaHudHa  TemnepatypHa
pasnuxka (Macno / oxnaxgaul sb3ayx) or 60°K ga He ce Hagsuwasa. BeHTMnaumoHHWTe pelletkn ce
U3MBIHABAT OT aHoAupaH anyMuHuiA W ca npednaseHn ¢ Mpexa ¢ oTeopn Smm/Smm. [MerHuTe
TEXHWYECKU AaHHM Ha TpaHcdopMaTopa ca NocoveHr Ha eaHONOMOCHATA CXxema.

MoMelleHneTo 3a MOHTaK Ha CUNOBUAT TpaHcopmarop e MpedsuieHo 3a MOHTaXK Ha
TpaHcdopmaTop ¢ Makcumandu pasmepy L=1800mm, W=1060mm n H=1800mm.

3a npeanaseaHe OT CriyvaeH Aonup 0 HEU3onMpaHn TOHoao.q LM qac‘twna “i:pchqaopmaTopa Ha
oTBOpa 3a gocTen TpAbBa € nocTaseHa oTBapsAlla ce HaBbLH Bpre Ha Bp Ta C oy )ﬁO,ﬂ,FiU.{M nNaHT 1 ¢
MOHTIPAH 3atunTeH Bnokupall MexaHusbM. /
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Bpbakute mexay TpaHcdopmaTopa U BXOAHWS npekbeBady Ha Tabro HH we ce wanbniHAT ©
npoeogrnk NYY-0 4x1x185mm2 3a tpuTe (hasn 1 NYY-0 2x1x1856mm2 3a Hynesus npoBOAHWK. (_\

2.4 Tabno H.H. \
B!
TabnoTo HACKC HanpexeHue we bbae komnnekTHa goctaska ¢ BKTTT. X‘zﬁ_
B ratnoro H.H. 1e ce moHTUhpar : . N
- BXog - oBopynBaH ¢ TRUNOMIOCEH NpeKkbcBay cbe 3awmTa 1250A; 7

- u3sopu — 8 Bpos obopydBaHu ¢ MO eAwH TPUMOIOCEH BepTvKaneH paseguHuTen - —if
npegnasuTen ¢ ocHoBa 400A 1 Bb3MOXHOCT 32 MOHTaX Ha 46p. AOMBNHUTENHWM U3BOAA,

- cTomsem npefnasuTen — 3a ocseTreHune Ha TT1

- TOKOBYW TpaHcthopmaTopu 1200/5 A 3a BKMIOYBAHE Ha eNEKTPOMEPKU 3a KOHTPOMHO
V3MEepBaHe,;

- MACTO C MOHTMpaHa MOHTAXKHa nfova 3a enexkrpomep u knemopes,. Mpy MOHTaX Ha TbProsBCKU
enekTpoMep ce B3UMAT HeobxoAUMWUTE MEpPKM 3a 3alumTaTa MYy ChINacHo W3UCKBaHuATa 32
Tabnara Tin TEMO.

- MACTO C u3pasaH OTBOP ¥ KIeMOpPEes 33 MOHTZK Ha MPEeXOoB aHanusatop 3a HabnogeHuwe Ha
napameTpuTe Ha eneKTpoeHeprnAaTa.

- TpwudhaszeH KOHAESH3ATOP 33 KOMMEHCUPaHe Ha NPasHus Xo4 Ha TpaHcthopmaropa.

2.5 OceemrneHue

3a bKTI e mpeaenageHa OcBeTUTENHA WMHCTanauvia. TA We ce W3NbIHW C OCBETUTENHW Tena
1x18W BnarosawjuTeH TMN— MOHTHpaHW B cekTopuTe Ha KPY v THH na BKTT. OcsetutenHute tena e
€& MOHTMPAT Ha BpaTWTe Ha (UMM OTCTPaHW) OTASMHUTE CEKTOPW W Lie ce YnpasnABar nocpencTsoM
KpaiHn npekbeBaYn MOHTUPaHW Ha CbOTBETHATA BpaTa.

2.6 SazemumenHa UuHcmanayus

MpeanasHote K paboTHOTO 3asemsBaHe fa 6bgar obwyn, € MakCcuMasHO fPExXoAHo
cbnpoTuenenune 40 npw Han-HebnaronpuaTHY KNMMATUYHK YCroBrA.

Oxono TpachonocTa ga ce uarpagyt 3aTBOpeH 3aseMWUTENeH KOHTYp OT NOUMHKOBAaHa CTOMaHEeHa
WwunHa 40/4mMm, acthanTupaHa B MecTaTa Ha 3aBapkuTe.

WManonseaT ce HeoBxooumuaT Gpoll 3aseMuTenn OT CTOMaHeHW KonoBe ¢ Ab/bkuHa 1,5M oT
npodoun br. 60/60/6Mm. KOHTYPBT ce npuckbefiMHARa Ha ABe MeCcTa KbM LIOKbIIa, KbM NpeaBuaeHnTe 3a
uenta no pgea OGpos sasemuTenHn OontoBe M16MmM OT Hepbigaema CTOMaHa pPasnooXeHw
NPOTUBONONOXHO Ha 20 cm NoA HWBOTO Ha BKornasaHe Ha BKTIT.

BCuuKki TOKONPOBOAMMY HACTH, KOUTO HE MPUHAANEXKAT KbM BEpUrnTe Ha paboTHUA TOK U He
Ca CBBLP3aHW rariBaHWYHO KbM apMupoBKata Ha GeToHoBaTa KOHCTpyKuws, TpsabBa Aa Ownaar
CRBbP3aHN KbM 3awWuUTHATa 3a3eMUTENHA WWHa MOCPEACTBOM NOAXOARLWM 3alUUTHU Knemu u
IBKaBM MEZHM NPOBOAHMLUM ¢ AByLBeTHa PVC usonauus ¢ 3eneH U XbAT LBAT.

ApMUPOBKMTE Ha ocHoBaTa (KneTkaTa) U Ha rnokpuea Tpsbsa ca CBbp3aHW ransaHWYHO KbM
3alLNTHATE 3a3eMUTENHA WKHa (3a3eMUTENHNA KOHTYP), MOHTHpPaHa BbB BLTpellHocTTa Ha BKTTI.

Tabroro HH, xakTo 1 usnata KOHCTPYKUNA CbLO Ce 3a3emsaBar.

,\
I ;M\JL JA""}\M‘J
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www.rigl d-bg.com
mv@mig23-bg.com o

WHCTPYKLMS 3A MOHTAX i EKCIITOATALIWA

Ha
BKTT1 800kVA / 20kV / 0,4kV

MoHTaxa Ha BKTTl ce u3pbpiluBa OT MpOU3BOAWTENSA BBPXY NPEABapUTENTHO
U3MbAHEHA NSICLYHA NOANOMNKE 11 NOANoXKeH BETOH CbrNacHo MPOEeKT.

Mpn MOHTaXa Ha MSACTO CTpoexa fa Ce ChnasBaT BCUYKW WBUCKBAHUA Ha
,TpasunHuka no Ge3onacHoCT Ha Tpyaa™ Apy CTPOUTENHO — MOHTaXHN paboTu.

MpuemaHeTo 1 BbBEXHAHETO B ekcnnoartauus Ha BKTT1 ctasa kaTo ce cnassart
nancksaHusTa Ha Hapepba Ne 6 3a paspellapaHe NON3BAHETO Ha CTpoexuTe B
Penybnuka bbnrapusi.

TexHnueckaTa ekcnnoataums Ha BKTT1 ce n3BbpiuBa CbOOPa3HO U3NCKBAHMATA Ha
Hapepfa 3a TexHuuecka eKcinoatauus Ha enekTpoobsaBexaaHeTo wiv CbOTBETHO
Hapen6a 3a TexHU4ecka eKkcnnoaTaLua Ha enekTpu4ecku LIeHTpanm U Mpexu.

BKTI ce pocTaBss Ha B HanbIHO 3aBbplued BMA ¥ OCUIYpeHU BCUYKW
enekTpuuecku U MexaHuuHu GnokMpoBkM obesnevaBaly HOpManHaTa pabota Ha
nagenueTo. BpaTuTe Ha OTAENHUTE OTCeUM Ce 3aTBapsAT C OpaBn G TPUCTPEHHO
3aKMOYBaHe W Ha TAX ca MOHTUpaHu Tabenwu ¢ npegnasHy Haanucy v 3Hauu. BpataTa Ha
KMAWS oxpaHa TpaHcgopmaTop Tpabea Aa ObAe oTBapAHA Camo Crej KaTo Ce UKoY
rrmaBHusA npekbeead B THH v ce ycTaHoBK, Ye pasefiMHUTENs Ha KUnua BXoj Ha cTpaHa
CpH. e uakrnoveH.

Mpeay OTBapsHETO Ha 3alLMTHOTO OrpaxaeHwe Ha TpaHcdopmaTopa aa ce
U3BbPLUAT CregHuTe MaHunynaumum :

}7 e

- WMakntousaHe Ha [masHUA npekbceay B THH.
- WsxnmouaHe Ha PasegnHunTenst B KNNUS BXOA.

BEKTM ga ce cBbpXe KbM 3a3eMuTeneH KOHTYp C WMIYNCHO CbNpoTUBNEHWE no-
MarKo oT 4 oma. Bonuku Bpb3KK ia Ce 3NbNHAT C NOLMHKOBaHa LKA 40/4mm.

Bouukin  eNeKTPOMOHTaMHHN AeHOCTW fAa ce W3NbNHABaT npyu  U3KNKOYEeHOo
HanpexeHwe.

BKTT ce npoussexpa cbrnacHo BAC EN 62271 — 202 3a npouasefeHn B 3aBOACKN
YCNOBUS KOMMEKTHU TPAHCOPMATOPHU NOCTOBE BUCOKO/HUCKO HaNpexeHue.

Ty

Ha ocHoBaHwue 4un. 2 ot 33J1[

Nara : 08.08.2018 2.

uHX.G. IiemKkoe

Codusn

o MIG 23 EOOD
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MANURACTURER: MIEG 25
Sveta Troitza residential quarter
Block 339 B3, entrance |, tloor 4
Sokia 1309 - BULGARIA

TESTED 20/0.4 kY. 800 KkVA Prefabricated Conerete Translormer Substation
PRODUCT:

REFPERENCK G0 62271-202/2006 Annex A

STAMNDARD:

TESY internal arc test

PERFORMED:

TEST DATE; 20.06 and 10.11.2008

TEST RESULT: Passed the test
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VEST REPORT Ho. 10367 PAGE 3

I ,
/1. i EEN'?‘%FKJA'?@@N 0% APPA 2ATUS

)i Substation MV Switchgear (RMU)
~ Type mBOX CGMCOSMOS-2LP ~
Serial number/year 001/2008 20187301/2008 \ T
‘Technical documentation /Drawing  Sce page 10 / See pages H and 12 I
Contract No.. 2180/23.05.2008 and 2210/1.10.2008 “g
Product recetving date: 20062008 and 11.10.2008 \
product condition at receiving: New i
2. TECHNICAL CHARACTERISTICS ESTABLISHED BY MARNU FACTURER {”5:\
Substation MV Switchgear (RMU} v
Rated power 800 KVA -
Rated voltage 20/0.4 kV 24 kV
630 A

Rated current -
Rated frequency 50 Hz 50 Hz
Rated short - ime withstand current:

- peak value 40 kA 40 kA
- r.m.s. value 16 kA 16 kA
Rated duration of short-circuit (f) i s l s
internal arc classification IAC-AB

3. FESTS PROGRAM

Current calibration test,

{nternal arc test with arc initiation point between R and S phases

a) on mput terminals of MV Switchgear — left side (1IAC B)

b) on input terminals of MV Switchgear — right side (IAC A)

Arcing point was initiated by means of a copper wire having 0.5 mm diameter,

Test parameters were: Ip=40 kA, Ik= 16 kA, tk=1sand 6kV three-phase applied voltage
on the input terminals of MV Switchgear.

The combined vertical and horizontal indicators were placed

a) in front of the doors of the MV compartment, in front of the door and window of power
transformer compartment at 100 mm distance corresponding to TAC B.

b} in front of the MV Qwitchgear at 300 mm distance corresponding to 1AC A,

- front of the doors and window of the power transformer compartment at 100 mm distance
corresponding to 1AC B.

Tests are performed according to own procedure PT 03.07.

4. RESPONSIBLE FOR TESTS: Eng. liie Shora

5. PRESENT AT THE TESTS: Mr. Anton ILIEV from MIG 23

6. TEST REPORT BOCU MENTATION Oscillograms 3, Tables 3,
Photos 8, Drawings 2

“@“‘W:am%bw—“”w‘“‘“‘“””"“‘*““"‘f - . e,
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| AEST REPORT No. 10307 PAGE 4

TONTERNAL ARC TES
9.1 Tratn of testing and measuring cirenit

I (X

AR ] Iy DAL R A

s [ ; .
: . \
i t - \
! Loy .\’,_l; | \
i;, oo ey oo 1 \
;z Cof J N
H
g e ) | ey
| T
| l
i
| |
f Power Uonshonma
0 SShnricirnt geneeator R !
! 13 SR cireest predaber it step up Lassianne
| s — POk probedding cnod ireaher I3 podoemn Lansfoasme
s — i kit swich - ME - Reasurineg poinls 1
o P2k enabing swiloh i Agpar stus 1 he lested ‘
K- A Reactors i et - gireu !
| I e B} PIEj
I S _ Table ]
tlﬂc;bg I o T_ o lmemal arc tf:'st o ﬁ_\
Phasespumber L [ T —
Sourccl conncctlon T A — G3ms - B
Transfor wer/Rate | _ TR4,5,00%07
Panthmg Source I 6G00Q )
—_|Apparatus T Netcathingconnedtion B
Reactor N 1S I 66
Powerfactor 1 . A -
M - __Egarw R(wowski i coils 30 kA/V I
M4 - ‘§upLy source voltage - VO Voltage transformer 1sp00v/1I00vV. B
| M6 — Apparatus v voltage - Voltdﬁe trangi’or__mer 35000 V/100V - ]

7.2 Results obtained oxn test

The results are presented in table 2
Table 2

Ugs Lor Lir DUgs
Oscitlogram Usr {ps lir It med Ly DUs¢
No. Urn i ler DU Remarks
kv] | KAT] [KAL | [KAL | (5] vl
3.1 19.5 7.56 -
72077 /2008 3.1 19.5 7.56 7.56 (.22 -
6.8 40 17 726
72079 2008 | 6.8 | 40 7 17 a : foterm 0
68 Sl ] or
67 | 40| o4 R
73633 /2008 | 67 | 401 { 164 | 164 | .- nicreal e
6.7 - - B
Measurcments were performed with uncertamty of: 1% for voltage: 1% fo Wrrent; 0.3 imo and
the confidence level P= 95 %,

Current
calibration

; %%@%«%@ @
NS LOPUruHAnA
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TEST RE PORT No. 10347 PAGE S

g
Syinbols used i tabbes and ascitlograms

Uf{g st UTR = No-load applied voltage

{)ﬁ?“ rg DUST DUTR = Voltage drop on arc

fi);_{ IpS fpT — peak values of short-time withstand currents on phases R, 5, T.
R 4s et - R.m.s. values of short - time withstand currents on phases R, S, F.
i - The duration of short-circuil

{{ med - Effective curtent mean value

7.3 Remarks

{. Aspects of the prefabricated Concrete Transformer Substation and the simulators in the test
circuit before test for IAC B are presented in photos | and 2.

2. Aspects of the prefabricated Concrete Transformer Substation and the simulators after the
test for IAC B are presenied in photos 3 and 4.

3. Aspects of the Prefabricated Concrete Transformer Substation and the simulators in the test
circuit before test for [AC A are presented in photos 5 and 6.

4. Aspects of the Prefabricated Concrete Transformer Qubstation and the simulators atter the
test for IAC A are presented in photos 7 and 8.

5 For IAC A the indicators were made of black cretion (M()g,/mz)

6. For 1AC B the indicators were made of black cotton (50g/m”)

7 At the test for JAC B

- the doors of MV Switchgear, 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 A

- the doors of MV Compartment and Power Transformer Compartment didn’t open and parts

from the Substation didn’t fly off’;
- the indicators didn’t ignite.

7.4 Assessmient of thoe test results
Table 3

Criterion Result

1 The doors, covers etc. correctly secured do not open Fuifilled

2. Parts which may cause a hazard do not fly ofl Fulfilled

3. Arcing does not cause holes to develop in the freely accessible Fulfilled

external parts of the enclosure as a result of burning or other effects

4 The indicators arranged vertically do not ignite Fulfiled
5 The indicators arranged horizontally do not ignite Fulfilled

6. All carthing connections are still effective Fulfilled

8. TEST RESULT: PASSED THE TEST
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PAGE 6

T,

Prefabricated Conerete Transformer Qubstation and simulfators

Photos 1 and 2 - Aspect of the
i the test circuit before test for TAC B

B ICMET Craiova 2008AM
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PAGE

\spect of the Prefabricated Concrete Transtormer Substation and simulalors

in the test circuit before test for TAC

Photos S and 6 -
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PAGR 9

prefabricated Conerete Transformer Substation

Photos 7 and 8 - Aspect of the
circuit after test for JAC A

and simulators in the test
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TECHNICAL DATA PRE-FABRICATED CONCRETE TRANSFORMER SUBSTATION

“mBox”
‘Description __ - B Value Data B
‘Manufacturer MIG 23
Type I mBOX
Serial number ] 001
Standard B IEC 62271-202
Switchgear type (RMU) ORMAZABAL
Rated voltage kv 24
Rated curent B A 630
Rated transformer power o kKVA 800
Rated short-time withstand current for 1s kA 16 R
Rated peak withstand current KA 40
Overall dimensions:
- length mm 3120
- width mim 1900
- height mm 2450
Weight Kg 9500
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RESEARCIEDEVETOPMENT AND TESTING NATIONAL
INSEUPUTE FOR EEECTRICAL ENGINEFRING

ICMET CRAIOVA
HEGH POWER DIVISION (\

HIGH POWER LABORATORY e\
“Ovidiv Rarinca™ A
HOSP-CRAIODVA Calea Bucoreste N LH ROMANIA = o
Fhone: 1351) 302 427 Fax (251 4158820 (351) 30 SO, TR *:"F:f“‘
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PSSy P h "~ 3 [m Rl
F'esT REPORTY
No. 10209
CUSTOMER; MG 23
Sveta Troitza residential quarten
Block 339 B3, entrance 1. floor 4
Sofia 1309 - BULGARIA
MANUFACTURER: MG 23
Sveta Troitza reslential quarter
Block 332 B, entrance 1, Noor 4
Sedta 1309 - BULGARTA
TESTED 20/0 4 LV, BOGEVA Prefabricated Conerete Transformer Substation
PRODUCT
REFERENCE [EC 62271-202/2000 Anpex A
STANDARID:
TEST [nternal are test
PERFKORMEL:
TEST DATE: 20.06 2008
TEST RESULT: Passed the test
Report has 12 pages and iis edited s 4 copies from which 3 coples for customer
HEAD (2 OcHoBarue un. 2 ot 337 o HEAD OF LABORATORY:
D bing ( \"f{-, g Constantin laney
o | .
- E— _& " |Ha ocHoBaHwe un. 2 ot 33/
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TESF REPORT No. 10209

tdentitication of the test product
Technical characteristics established by producer
Tests program

Responstble for tests

Present at the tests

Test report documentation
Internal arc test

Data of testing and measuring civeuit
Results obtained on test

Remarks

Assessment of the test results
Test results

Annexes

Photos

Errawings

Oscillograms
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4TE?S’E' REPORT Mo, 10209 PAGE 3

B 3

P8
oA
ot

LIDENTIFICATION  OF APPARATUS

Substation AV Switchoear (1ML
Type mBOX COMCOSMOS 2P
Serial number/yeas 0D0E/2008 2918730172008
Technical documentation /Drawing  See pape 8/ See pages 9 and 10
Contract No 2180/23.05 2008 e
Product receiving date: 20.00.2008 ”"é
Product condition at receiving, New

2 TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACUTURER

Substation MV Switchgear (RMU)
Rated power 8O0 KVA -
Rated voltage 2004 KV 24 KWV
Rated curremt - 630 A
Rated frequency 50 Hz S0 Mz
Rated short - time withstand current:
- prak value 40 kA 40 kA
- £.m.s. value o kA 16 kA
Rated duration of shost-circuit (1,) I s bos
Internal arc classification IAC-B

3. TESTS PROGRAM
One current calibration test.
Internal arc tests with single-phase arc initiation point (between R and § phases) on input
teriminals of RMLJ,
Arcing poind was iitiated by means of a copper wire having 0.5 mm diameter.
Test parameters were: Ip = 40kA Tk = 160 kA, tk = 1 s and 6 kV three-phase applied vollage
on the input terminals of RMU.
The combined vertical and horizontal indicators were placed
in front of the doors of the MV compartment
in front of the door and window of power transformer compartment and
i front of the door of LV compartment at 100 nun distance
carresponding to 1AC - B
Tests are performed according to own procedure PT 03.07.

4. RESPONSIBLE FOR TESTS: Eng. Hlie Sbora

5. PRESENT AT THE TESTS: Mr. Anton ILIEV from MIG 23

6, TEST REPORT DOCUMENTATION Oscillograms 2; Tables 3
Photos 4, Prawings 2
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P ’L’#%I REPORT No. 10209 PAGE 4
S I INTERNAL ARC TEST g\\\
7.1 Bata of testing and measuring cirenit i .

b . 1 L i il fy b %
o AL Lifd PRI Y
! [ I I
R 17t | oo \
| " ¥ I S
i g | Lol , N-l?[ gU!’l i \\i\é’“\\
| (IS E,—-X o
B (20 5::"."522{-" g . *""":;’“
. ] ' i
o < (8D | !
i !
i Pawer toonsforme { eyt
i Shiv el geoerabiv i Fraritor
¥ S6EY crcnd breaker iR ; Coulegr R branstotner !
In Py protecdiue dircuit breakin M. Shock shop dawn transtorme: ;
BT GV mabkieg gwabeh WIS Mensing fuints |
- L SEZEV oty sl 3] Apparatis 1o be beio
o A -Hearlar i U TE ET IT

Table 1

Internal arc test

Phiases number i

Source/ connection G3nA
Transformer/Rate TR4,5,6/107

Earthing Source ] 600 Q N
Apparatus Net carthing connection

Reactor £ e 0.6 ]

Powerfactor ._ 05 _

M1 - Apparatus curient - Rogowski coils 30 kA/V i
‘M4 - Supply source vollage - Yoltage transformer 15000 V/100 \

MG ~ Apparatus voltage - Voliage transformer 35000 V100V

7.2 Results obtnined on test
The results are presented i table 2.

Table 2

the confidence level

o=

03 Yo.

VNAA LA

Ugs lPR lr DUng

Oscitlogram Usgy Ips lin i med fy DUy

No. Un lpr by DUn Remarks

[kV] ] IkA} 1 [RA] 1 kA fs] [Vl
3 95| 756 | ) . o

72077 /2008 31 19.5 1 7.56 7.56 022 - -urrent
3.4 . . ) calibration
68 40 17 o

72079 /2008 | 68 40 17 )7 1 . m:ﬁ?ﬂi?‘rf fos
6.8 - .

Measurements were perfermed with uncertainty oft 1% for voltage: 1% tor eurrent: 0.53% for time and

212
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STEST REPORT No. 10209 PAGI S
Symbols used in tables and oseillograms
Urs UsT Utk = No-load applied voltage
DURS DUST DU = Voltage drop on arc (\\
IpR Ips IpT = Peak values of short-time withstand corrents on phases R, 8. T 4 -
bR hs BT = Rons. values of short - time withstand currents on phases R, S, T
ty = ‘The duration of short - circuit \\
i med = Lffective currenl mean value '“*w~%\?
-
7.3 Remarks Y
i. Aspects of the Prefabricated Concrete Transformer Substation and the simulators in the test
circuit before test are presented in photos | and 2.
2. Aspects of the Prefabricated Concrete Transfonner Substalion and the simulators after the
test are presented in photos 3 and 4
3. For IAC - B, the indicators were made of black cotton (50 g/m?).
4. Aldest
~ the doors of MV Compartment did not opened
- from Prefabricated Concrete Transformer Substation did not fly off parts.
- the indicators did not ignite,
7.4 Assessment of the test results
Table 3

Criterion o - Result

1. The doors, covers elc. correctly secured do not open Fulfilled

2. Parts which may cause a hazard do not fly off _ Fulfilled |

3. Arcing ducs not cause holes to develop in the freely accessible Fulfilled |

external parts of the enclosure as a result of burning or other efiects

4.The indicators arranged vertically do not ignite Fulfilled

5. The indicators arranged horizontally do not ignile Fulfilled

6. All earthing connections are stil] effective Fulfilled
5. TEST RESULT: PASSED THE TEST

i
| B@PHO O



TEST REPORT No. 14209 PAGYE 6

Photos 1 and 2 - Aspect of the Prefabricated Conerele Transformer Substation and simudators
in the test circuit before test

C@ICMET Craiova 2008M
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,;TRS1'R?H%)R1'N0.IUZUU PAGE S

2
TEGHNICAL DATA PRE-FABRICATED CONCRETE TRANSFORMER SUBSTATION :_,,C\{EP"‘“
“mBOX”

Deseription | Value |  Data
MIG 23

Manufacturer e g MG 23
mBOX_

Type .. R e
Serial number ) , ) - - 001
IEC 62271202

Switchgear lype (RMU) » ORMAZABAL
KV 24

Ratecj Vouage ) T B P— e e O ) L5 )
Rated current ) o 630 ]
KVA__ 800

| Rated transformer power o _
Rated shorl-time withstand current for 1s o kKA 16
Rated peak withstand current N KA 40

Overall dimensions: | |
mnm 3120

" Widih ittt et eegr I A e 18 et e iptr e senst e e wmmam 4o s i e s s S - N S —— mm — - o 1 QDDL e e s v
2450

-height _ -
Weight S S SR ] 9500

SERET Craiova J008HM
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RESEARCH-DEVELOPMENT AND TESTING NATIONAIL asredital penteu

INSTITUTE FOR ELECTRICAL ENGINEERING THCERCARE
ICMET CRAIOVA
HIGH POWER DIVISION Me e
) ORRTIFICAT DB ACREDITA
HIGH POWER LABORATORY L 010
“Qvidin Rarinca”

200746-CRAIOVA, Blvd. DECEBAL No. 1184, ROMANIA
Matriculation certificate: J16/312/1999, VAT number RO387 1599
Phone: (351) 402 427; Fax: (351) 404 890; *
www.emet.ro ; E-mail: Imp@icmet.ro, market@icmet.ro A(f::f'f‘;
¥

TEST REPORT
No. 11747

CUSTOMER: “MIG 23”7 LED
1309 Sofia, kv. Sveta Troiza, bl. 339B entrance A, floor 4, ap 14 - Bulgaria

MANUFACTURER: “MIG 23” LTD _
1309 Sofia, kv. Sveta Troiza, bl. 339B entrance A, floor 4, ap 14 — Bulgaria

TESTED 1600 kKVA, 20/0.4 kV Prefabricated Substation
PRODUCT:

REFERENCE [EC 62271-202/2006, clause 6.8 and Annex A
STANDARD:

TEST Internal arc test in cables compartment
PERFORMED:

TEST DATE: 24.08.2013

TEST RESULT: Passed the fest

Test Report has 21 pages and it is edited in 4 copies from which copy 1 for laboratory and copies

2, 3 and 4 for custorer.
HEAD OF HI(JH EOWER DIVISION: HEAD OF LABORATORY:
Dr. Eng. Gelva ocrosanve un. 2 ot 331171 Eng. Constantin Jancu

Ha ocHoBaHue un. 2 ot 33114

DATE OF ISSUE: 04.10.2013

1., Results refer to test product enly.

2. Publication or reproduction of the contents of this report in any other form unfess its complete photocopying is nol allowed
without writing approval of division to which faboratory belongs to. )
3.Accreditation of the laboratory or any of its Test Reporis issued under accredita!!}?fegi me.-do not--constitute or do not
imply themselves an approval of the product by the accreditation body. '

© ICMET Craiova 2013/[M %
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{A\J\Jw OPUTHMATIA L
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TEST REPORT No. 11747 PAGEK 2
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/ TEST REPORT Ne, 11747 PAGE 3

1. IDENTIFICATION OF APPARATUS
Prefabricated Substation MV Switchgear (RMU)
Type mBOX1600 GA 2K ITS
Serial number/year 307.3695 12415088
Technical specification/Drawing  See page 10/ See pages 11 to 18
Contract No.: 705.2/8701/30.07.2013
Product receiving date: 24.08.2013
Product condition at receiving:  New ‘ ,,.:}
3, TECHNICAL CHARACTERISTICS ESTABLISHED BY PRODUCER <l
Prefabricated Substation MV Switchgear ‘
Rated power 1600 kVA -
Rated voltage 20/0.4 kV 25 kV
Rated insulation voltage 25kV
Rated current - 630 A
Rated frequency 50 Hz 50 Hz
Rated short - time withstand current:
- peak value , : S0kA 50 kA
- r.m.s. value 20kA 20 kA
Rated duration of short-circuit (t) 1s 1s
IAC Classification AB
Internal fault current 20 kA 20 kA
Rated duration of internal fault current 1s 1s

3. TESTS PROGRAM

Tests were performed on an assembly consisting of 3 RMU: 1,2 and 3.

3.1 Current calibration test.

3.2 Internal arc test for JAC A with two-phase arc initiation point on input terminals of RMU no. 1
(cables compartment). Three-phase supply was made in RMU no. 2.

3.3 Internal arc test for JAC B with two-phase arc initiation point on input terminals of RMU no. 2
(cubles compartment). Three-phase supply was made in RMU no. 2.

Test parameters were: Ip = 50 x 0.87 kA, Tk =20 x 0.87 kA, tk=1s.

Atcing point was initiated on R-S phases by means of a copper wire having 0.5 mm diameter.
Supply was made with flexible copper cables of 3x(1x185 mm’).

The combined vertical and horizontal indicators were placed:

- for IAC A: in front of the prefabricated substation (opened doors of MV compartment ) at
300 mm distance and in front of closed doors of transformer compartment, LV compartment and
windows at 100 mm distance;

- for IAC B: in front of the closed door of the prefabricated substation and windows at 100 mm
distance.

4. RESPONSIBLE FOR TESTS: Eng. Ilic Sbora and Eng. Catalin Dobrea
5, PRESENT AT THE TESTS:  Eng. Anton Iliev from “MIG 23” LTD

6. TEST REPORT DOCUMERNTATION Oscillograms 4; Tables 3;
Photos 6; Drawings 8.
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<7 TEST REPORT No. 11747

PAGE 4

E&\Jf ‘\W,»‘/ k/ﬁk\
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" 4 DATA OF TESTING AND MEASURING CIRCUIT
TESTING AND MEASURING DIAGRAM
\ \
K
X\
X| é [3 R -
L
e
o
T —Power tronsformer C —Capacitor
G —Shorteircuit generator R —Resistor
Ik —BkV circuit breaker TR ~Shock step up transformer
Ip —12kV protection circuit brecker TC —~Shock step down tronsformet
e S¢  ~8kY moking switch M1~MB —-Measuring points
) Sk —12kY making switch 0 —Apparatus to be tested
N XX ~Reactors K ~Short-circuit
P1E
Table 1
Number of phases 3
Power supply / Connection G3 /A
Transformer / Ratio TR 4,5,6/1.07
Earthing Power supply -
Apparatus Net earthing connection
Reactor Q] 0.133
Power factor <0.15
M1 - Test current — Rogowski coils 50 kA/V
M4 - Power supply voltage - Voliage transformier 15000 V/100 V
M6 - Test voltage - Voltage divider 50 kV/60 V
MBS - Data acquisition system TRAS 1 - 16 bit, 16 channels
8. INTERNAL ARC TEST
The test results are presented in table 2.
Table 2
_ Urs Ip It DURS
Oscillogram UsT Ip 1t tt DUST Remarks
No. UrR | p It DUTR
kvl | kAl fka] | fsecl [V]
55 - -
86220/2013 5.5 45.2 {76 0.18 - Current calibration
5.5 17.6 -
35 - 5500
86220-1/2013 5.5 - - 0.18 5500 Voltage calibration
5.5 - 5300
5.5 - 710
8622112013 55 | 415 | 176 1 ssop | Mnternal o fest for
5.5 17.6 5500 )
© ICMET Craiova 2013 \ /
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URS Ip 1] DURS
Oscillogram UST I It £ DUST Remarks
No. UTR Ip It DUTR
kvl | [kA] ka] | [secd [vi
3.5 - 88 | tornal aro test for
86222/2013 55 41.8 17.6 1 5500 ACB
55 17.6 5500

Measurements were performed with extended uncertainty of: 1% for voltage; 1.5% for current; 0.5% for time and
the confidence level P = 95 %.

8.1. Symbols used in tables and oscillograms ?\
I Shori-circuit current ~
Ip = Peak values of shori-time withstand current L

It = R.m.s. values of short - fime withstand current .

% = The duration of short - circuit ' j
DURS, DUST, DUTR = Voltage drop on arc N

URS,UST,UTR = No-load applied voltage

8.2 Opinions and interpretations

1. Aspect of the prefabricated transformer substation and indicators in the test circuit before test
from IAC A are presented in photos 1 and 2.

2. Aspect of the prefabricated transformer substation and indicators in the test circuit after test
from JIAC A are presented in photo 3 .

3. Aspect of the prefabricated transformer substation and indicators in the test circuit before test
from IAC B arc presented in photos 4 and 5.

4. Aspect of the prefabricated transformer substation and indicators in the test circuit after test
from IAC B are presented in photo 6.

5. During the test:

- the doors of MV Switchgear , the doors of MV compartment, power transformer compartment,
LV compariment didn’t open ;

- parts from the Substation didn’t fly off}

- arcing didn’t make holes in the substation;

- the indicators didn’t ignite;

- the earthing connections are effective.

8.3 Assessment of the test result

Table 3
Criterion Result
1.The doors, covers etc. correctly secured do not open Fulfilled
2. No fragmentation of the enclosure occurs during test Fulfilled
3. Arcing does not cause holes in the roof and in the accessible sidesup fo a Fulfilled
height of 2 m
4, Indicators do not ignite due to the effect of hot gases Fulfilled
5. The enclosure remains connected to its earthing point Fulfilled
9, TEST RESULT: PASSED THE TEST
© ICMET Craiova 2013 _
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"y

Photo 1 and photo 2 - Aspect of the prefabricated substation and indicators in the test circuit before
test from JAC A

4l
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OPFUEFWHANA

226

{fm\f‘k/\/{j



PAGE 7

Photo 3 - Aspect of the prefabricated substatjon and indicators in the test circuit

after test from JAC A
)
S ICMET Craiova 201311 BAPHO C f;
A~ A | %3?%%{%&1@%&%}%@ F 997

/



~ TEST REPORT No. 11747 PAGE 8
Py

|
H
H

Photo 4 and photo 5 - Aspect of the prefabricated substation and indicators in the test circuit
before test from JAC B
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»
Photo 6 - Aspect of the prefabricated substation and indicators in the test circuit
after test from IAC B
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0 O
| \
High Voltage /| Low Voltage i?f,?
Prefabricated Substation v
Tvpe mBOK 1600
Serial number 307.3695
Standard IEC-62271-202
Operating voltage 20 | 0,4 kV
. Rated Insulation volitage 25 kV 5
o) ¢
internal arc class IAC-AB
Rated fmquency 50 Hz
Rated power of transformer 1600 kVA
%Degme of protection iP23D
Rated short time
withstand current 20 kA /1s
Rated peak 50 KA
withstand current
Manufactured by wWiarpn gl 3-bg.com
MIG 23 Lid - Bulgaria email: mv@mig23-he.com
o e
@ ICMET Cralova 2013/IM
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% MV Switchgearf - RMU ‘i] W;i/*‘
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rhe apparatus under test hat g-mall: mv@mig23-hg.com
complied with the drawing MiG 23 Ltd Str. Kostenec 12 Sofia Bulgaris
Client: Honufocturerm| MiG23LwW
Signaturé_ = Ob Jectn Prefabricaled substation 1600KVA 257 0,4kV
Drowingt DISFOSITION
Porti Electrical Phoset DD,
Posltion: Nome: Signoture [Scater 1120
Deslgner! eng. S, Petkov Drowing: 1/8
Manager: anton lilev - Dater 2013r.
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Fhe apparatus under test hae

Description Value Dato
Monufacturer MIG 23 Lid
Type: ~BOX
Serdal number 307.3695
Standarte 1EC 62271802
Switchgear typet RMU
Roted voltage kv 23
Rated current: a 630
roted tronsformer powert kVA 1600
Roted short-time
withstoand current for 1s: A cb
Rated peok withstand current KA 40
2290
atory (LMP 200

MG 23 Lid

o
= S
o .
kel L
o - B P
g ER '.....
i} e
\\ '-'.: .- .-‘ -'. bl
4 i ‘_'_‘:‘ '-.'! ) 8
" ,:_: ...‘*‘ , '..-";‘
OO
== .
; QIO
: 400
.1' :'l' Q: OO
Q10
.‘.l':"... ..... ;.;. ]
e-malf: mv@mig23-bp.com

Str. Kostanec 12 Sofla Bulgaria

complied with the drawing ManuFecturer | MIG 23 LW

Client: b Jects Prafabricated subsiation 1B00KVA 25 70,4kV

Slgneture . Drawings VIEW - A
Partn Electricat Phaser DD
Posltion: Nare: Sighature |Scater LES
Designer: eng. S. Petkov Drowing: 2/8
Honoger Anton Hiev Dates 2013r.
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fescription Value Dot
Manufacturer HIG 83 Ltd
Type: mBOX -
Serinl nunber: 307,3695 ”
Stondorin IEC 62R71-202
Switchgear type: RMU
Roted voltage: kv 23
Rated current A 630 |
roted transformer power: VA 1600 7(,‘-;
Rated short-tine KA
withstand current for lIs: e
Roted peok withstand curreni: kA 40
N
MV Switchgear
=
o
Y
o
S L R
;..',;“_. 4 ¥ ‘-"1_ - c. ‘..3....- A
. R L S -._'“: LISAPRNLE T P
et I A S WRRRINY | TR
. N oA V5. 4
OO
.o, cet “ - - "‘"-' .;.“;‘”
“ o 4-,; . a -'.‘" o7 'd .« . W \
1900
MIG 23 Lfd e-mail: mv@mig23-bg.com
Sir. Kostenec 12 Sofia Bulgaria
(g upparalus under test iBb Manufacturer:| MIG23Lud
complied with the drawing -y
. b jects Prafabricatad substation 1600KVA 25 / 0,4KV
Client:
Signature Drawinge VIEW - B
Partn Electrical Phage: D.D.
|Position: Nare: Slpneture {Scaler 120
Deslgner eng. 5. Petkov Drawing' 3/8
Honager: anton Illev Puoten 20i3r.
®© [CMET Cralova 2013/4AM
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1
Description Value Data !
i
Manufocturer MIG 23 L+td "\‘
Type: mBOX Y
B
Serial number 3073599 ‘-v.‘
Stoandorts IEC &8e71-202
Switchpear type: RMU ™ +
Roted voltage: kv a5 N == = s
Rated current: A 630 -
roted transformer power: KVA 1600
Roted short-time
kA 20
withstond current for l1si
Roted peak withstend current: kA 40
2290
700
o~
O 8
)
-
o A
e-matl mv@mig23-bg.com
Rl G 23 L td Str. Kostenec 12 Sofia Bulgeria
{he spparatue under test hes - . -
complizd with the drawlng anufocturer | MIGZ3L
Client: b jectu Brefabricaled substation 1500kVA 25/ 0,4kV
Signahl!‘e___._._..._———- Drowing! VIEW - C
Porti Electrical Phaser D.D.
Positipn: Home: Signature {Scoter 325
Designer: eng. & Petkov Drawing: 4/8
Honager: Anton lilev Dotes 2013r,
© ICMET Craiova 2013/IM

234



N AAAL

TEST REPORT No. 11747 PAGE 15
Nescription Value DBata
Marnufacturer NIG 23 Ltd N
Type mBOX \\
Serinl nunber: 307.3693
Standortn IEC g2271-202
Switchgear type RMU
Roted voltoage: kv 25 \
Rated current: A 630 _‘,‘\aﬁmu‘ o
rated dransforner powerl KVA 1600 \3 N A
Roted shori-tine . %
K
withstond current for Is A 20
Roted peak withstand currents kh 40
————  Ventilation grille
I’ —}
/‘H
=1
rid
I
"POWER TRANSFORMER
[
3]
]
o~
L]
NN ' N T
by 2 ur e '.'-‘. e ‘:"_T ' ,_.'" L vs ".
.Y 9 ‘.ﬁ V "_e "_"' e v
3 A :"‘ T, TR '-,_- _."v e
Vs J RFENSEEEL RN r‘ Iae e ?_1.‘0
4 .? e a _'_"‘. . ., T . " - DI (=]
e TR e e T e e e ™
4 . ‘. . e
Ty o A e . v, i, -
. v ... D tTs : vy PO 9®
e T g E A
e e S Y A
% T e - PN L N \' v - N
1900
e-mail: mv@mlg23-bg.com
vhe apparatue under test hae MIG 23 Ltd Str, Kostenec 12 Sofia Bulgaria
complied with the drawing Hunufacturer:| MIG 23 Lid
Clients ,
Signature Ob Jectu Prefabricated substation 1600KVA 251 0,4kV
Drowlngy VIEW - B
Partn Electricat Phase: DB
Pesttlon: Nome: Signature |Scoter 120
Deslgner eng. $. Petkov Browing: 5/8
Honagert Anton IHev Dotes 2013r.
: Fi
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Description Value Dato
Monufacturer MIG 83 Ltd
Typer nBOX
Serlal numberm 307.3695
Standorts ¢ ezev1-20e
Switchgear typer RMU
Rated voltoage: kv 23
Rated curcent A &30
rated transformner powers kWA 1690
Rated short-tine A 20
withstand current for ls

Rated peak withstand current: kh 40

1-1

i e f .y |
s (ol [
L]
P [ 3 )
MV Swijtchgear { RMU
25 KVRO KA 1s
= = =
o
oy
LAt}
fat]
. hole for MV Cables
s o /
: T /:
‘l -
s i =h S
~ \ [ _
N
N
1800 \ giill out for SF 6
e-mail: mv@mig23-bg.com
q e M G 2 3 £" fd Str. Kostenee 12 Solia Bulgara
rhe apparatus under test has ; T
complicd with the dre wing Manufoacturer G 23 LW
Clients O Jectn Prefabricaled substation 1600KVA 25/ 0,4kV
Signature . e Drawlngy SECTION 1-1
Po e Electrical Phoset DD,
Position Namet Signoture [Scale: L20
Designer: eng. 3. Petkav Dranming: 6/8
Manager: Anton IHev bates 2013,
. e
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3100

Descriptlon Value Dato
Monufocturer MIG 23 Ltd
Typer mBOX
Serinl number 307.3695
Stondartn 1EC &2271-202
Switchgeor type: RMU
Rated wvoliaget KV 25
~u [Rated current: A 630
ori iy
\‘.\* goted tronsformer power: KVA 1600
ied short-tine A
fhstand current For 15: 2o
_‘“::ted peak withstand current: kA 40
Ory (LIP) 2260
. “
f Ried
: < N
~ " .
;fnu -.'l'-"l.'
T 4 b s
— B O
) § Q
- g O
3 O
3 O
3 0

MIG 23 Lidd e-malk mv@mig23-bg.cor‘n
Str. Kostenec 12 Sofia Bulgaria

I'he apparatus under tost hae HanuFacturer | MIG 231

g:::::ed with the drawing Ob jecte Prefatricated substation 1600KVA 25/ 04KV

Signature Browingn VIEW = A - open doors
Portn Electricat Phaser DD
Positlon: Name: Signature |Scale: 125
Besigner! eng. 8. Petkov Drasing: 778
Manoger: Anton lev Bates 2013,
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i MV SWItchgear 25kV 20kA SBOA
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! | ! l
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Power transformer
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oo e e e
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e-mall: mv@mig23-bg.com
. L G 23 Ltd &ir. Kostenec 12 Sofie Bulgaria
vhe apperatus undet test et |Manufocturert| MIG 23Ld
:::::ied with the drawing Do jects Prafabriceted subststlon 1600RVA 25 1 0,4kV
Slgns.t;.}.re Drawings Single - line diagram
Party Eiectrical Phaser DD
Position: Nomgt Signature |Scaie
Deslgner eng. S. Petkov Drawing: 8/8
Manoger Anton Iltev Doter 2313r.
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ROMANIAN ACCREDITATION ASSOCIATION - RENAR

Bucharest, Calea Vitan no, 242, sector 3, zip code 031301
CiF RO 4311980

RENAR is EA-MILA signitory for Testing. ()

ACCREDITATION CERTIFICATE
No. LI 1036

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

NATIONAL INSTITUTE FOR RESEARCH-DEVELOPMENT AND
TESTING IN ELECTRICAL ENGINEERING

Craiova, Decebal Avenue no. 118 A, Dolj county

through
Low and High Voltage Testing Laboratory

fuifills the requirements of SR EN ISO/CE! 17025:2005 and is competent to carry on
TESTING activities, as it is defailed in the Annex of the present accreditation
certificate.

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

The present certificate includes Annex no. 1 (43 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: 10.10.2014
The accreditation is valid until: 09.10.2018

GENERAL DIRECTOR PRESIDENT OF THE ACCREDITATION COUNCIL

Citilina Vlorlca NEAGUE PhD. Eng. Dumitru DINRU

B Ve, Ha ocHoBaHue un. 2 ot 33717
Ha OCHOBaHMe 4n. 2 ot 3314
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RQ@@NEAN ACQREQITAWQN &SSBQ?ATIQN RENAR

BuchamﬁL Gaﬂea Vétan ne, 242 ss}c{or 3, zip c@da 4}31361
L CIFRO#M‘N&O o NEE

e requirerents of SR EN -.ISD!CEI-_'I?Dzﬁ 005 and is competent tocaryon
5 detaled in the Annex of 1he presenl accreditation -

_ hts am aditation is maintained provided that the accreditation criteria estabiishec
:-tha anaman Acr:red;lataon Assamanon REMAR are met conlmuausl :

thls (:ert;f“cate VTR SR . i
_ In order fo ﬂheck the va umty nf the awedltahon'ﬂmlf‘ c;ate anciud;ng the Anrse' ""ih
websﬂe ef RENAR shail be onsulted www renar Y0 _ i '

Date of inilial accreditation: '22.1'1 2010
" ‘Date of accreditalmn renewal: 21.41. EG‘M
B Tha accraditaucm is valzd un!ﬂ 20 'H 2018

-REE!DENT mf THE Acmﬁmmﬂam col}mcm -

GENERAL DlRﬁCTOR i
Gﬁtélma erma NEAGUE R PhD Eng Dummu DINL!
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AEKJIAPAITHS 3A ChOTBETCTBUE

Jonynopnucanuat Auron Wsanon Hnwes,
Vupasuren na “MUT 23” EOOJ{, cve cenanmue rp.Codus, sxx. KpacHo ceno, yi. Kocrenen
12 u mpoussoscTeena Gaza B rp. Codus, yin. Kocrener Nel2.

Jexnapupam HA COOCTBEHA OTTOBOPHOCT, Y€ HPOJYKTHT!

BETOHOBA KJIIETKA 3A TPA®OIIOCT 800kVA,
BKTIT 20/800, 1 - mBOX-01

TIpoH3BEIcHA B NPOM3BOJCTReHaTa Hasa HamMupalna ce Ha anpec rp.Codus, yi.Kocrener,
Nel2, 3a KoHTO ce OTHACS Ta3u HEKapallysd, & IPOH3BCICH B YOIOBHATA HA BbBEACHA
TOAABPIKARA OT IPOU3BOJMTEN CHCTEMA 32 NPOU3BOJCTBCH KOHTPOI U € B CHOTBETCTBHEC ChC
CITe/{HATE CTAHAAPTH, Bhirapcko Texuudecko ofobpenue (bTO) uny Apyr HOpMaTHBEH
JOKYMEHT:

1. Bnoxenusr 6eron orrosaps na BJ[C 7268/83
2. Baoxennre cromany orrosapat na BJIC EN 10080 u bT0-11.3/05.05.2011 ot
HUCH -EOO[

H CBOTBETCTRHETO € OIEHEHO ChIviacHo HapenbaTa 3a ChIUECTBCHATE H3HCKBAHHA KHM
CTPOCIKHTE U OLCHIBAHE CHOTBETCTBHETO HA CTPOUTENHHTE IPOAYKTH (HCHUCOCCIL).
CpINecTBEHY H3UCKBaHuA 3a GE301acHOCT Ha JPYTH HapeAOH 3a OucHsBaHe Ha
cboTBercTBHETO: [Tama

KOHKpCTHI'I YCIIOBHIL, KOHTO CE TIPHUIArar pH U3MON3BAHETO Ha MPOAYKTA — C'BIJIACHO IIPOCKT.

JlexnapupaM Ue Mu € H3BECTHA OTIOBOPHOCTTA, KOSITO HOCA ChIIIacHO Wi, 313 oT HK.

Ha OCHOBaHwWe 4. 2fOT 33114
08.08.2018r. YopaswrenHa
“NiE 237 EC
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z

245




NEKJAPAIINS 3A CHbOTBETCTBHE

Tonynoprmucarust Auron Msanos Wnnes,
Yuparuren na “MUL 23” EOO/ , c¢ve cenamme rp.Codms, kK. Kpacro ceno, yi. Kocrenern
12 u nponssojacTeeHa Gaza B rp. Codms, yn. Kocrenen Nel2,

JlexnapupaM Ha coOCTBEHA OTTOBOPHOCT, Y€ IPOYKTHT:

BETOHOBA KJIETKA 3A TPA®OHOCT 800kVA,
BKTI 20/ 800 - mBOX-03

IIpOM3BEICHa B NPOU3BO/CTBeHaTa Oaza HamMupama ce Ha ajpec rp.Codus, yiKocremen
Nel2, 3a xO#TO ce OTHACA Ta3H jieKlapals, ¢ IPOU3BC/ICH B YCIIOBHATA Ha BLBCACHA M
IMOAABPIKAHA OT NPOM3BOSUTENS CHCTEMA 32 IPOM3BO/ICTBEH KOHTPOJ H € B CBOTBETCTBHE ChC
crenpwTe crapAapTH, beirapeko Texunuecko ofobpenue (BTO) uiy apyr HOpMaTHBEH
JIOKYMEHT!

I. Bnoxenust 6eton orrosaps sa BJIC 7268/83
2. Broxeunte cromarn otropapst Ha BJIC EN 10080 u BTO-11.3 /05.05.2011 ot
HWCH -EOO/

M CHOTBETCTBUETO € oleHeno csrimacHo HapenbaTta 3a ChINECTBCHHTE U3UCKBAHIA KBM
CTPOEIUTE I OIIEHsABAHE CHOTBCTCTRHETO HA CTPOUTENIHHTE HPOAYKTH (HCHUCOCCII).
CBIecTBeHN M3RCKBaHUA 33 6e30TacHOCT Ha Jpyri Hapeadn 3a oueHABaHe Ha
¢HOTRETCTRUETO: HaMa

KORKpeTH# YCIOBESA, KOHTO Ce IPHIAraT HpU M3M0JI3BaHETO Ha HPOAYKTA — ChIJIACHO TIPOCKT.

JleiapupaM ue MU € H3BECTIHA OTTOBOPHOCTTA, KOATO HOCA CHITIACHO Wi 313 oT HK.

08.08.2018r. Vipasuren?

‘lHa ocHoBaHwue 4n. 2 ot 33J1

“MUE 23" EOOJ 1p,
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AEKJAPAIMS 3A CHOTBETCTBUE

HonyrnonuucanusT AuTod Meanos Mnnes,
Yupasuren va “MHUT" 23” EOOJT, cbe cepamime rp.Codus, xx. KpacHo ceno, yn. Kocrenen
12 n npowmzBoacTBena Gasa B rp. Codus, yi. Kocrener Nel2,

Jlexnapupas Ha coOCTBEHA OTTOBOPHOCT, Y€ IIPOAYKTHT:

BETOHOBA KJIETKA 3A TPAG®OIIOCT 800kVA,
BKTII 20/800, J - mBOX-09

NpOM3BENECHA B IPOU3BOCTReHATa 6a3a HaMupaia ce Ha ajgpec rp.Codus, yn.KocTenen
Nel2, 3a XOHTO ce oTHacCs Ta3H JACKJapalus, ¢ IPOU3BECH B YCIIOBHATE HA BHBEACHE 1
HOIABPIKAHA OF IIPOH3BOJMTENS CHCTEMA 3a IIPOM3BOJICTBEH KOHTPOJI H € B ChOTBETCTBHE CHC
CIICAHATE cTaHAapTH, Bearapeko Texuidecko ofobpenue (6TO) umu apyr HopMaTHBEH
JIOKYMEHT:,

1, Broxenust 6eton otrosaps Ha BJ[C 7268/83
2. Bnoxenutre croMann otrosapat Ha bJIC EN 10080 1 bTO-11.3/05.05.2011 or

HHUCH -EOO[
H CHLOTBETCTBHETO € OLCHEHO ¢hracHo Hapenfarta 3a ChIIECTBEHHTE H3HCKBANUS KBM
CTPOEIKUTE U OIICHABAHE CHOTRETCTRHETO Ha crpourennuTe npoxyktn (HCUCOCCII).
CrulecTBEHH U3HCKBAHHS 3a Ge3011aCHOCT Ha APYTH HapeJ0H 3a OLEHABAHE Ha
croTBeTCTRHETO: Hama

KOHerTHH YCIIOBHA, KOHTO CC IPHJIATAT IIPH U3MON3BAHETO Ha HPOAYKTA — ChINIaCHo IIPOCKT.

Jlexnapupam ue M € H3BeCTHA OTTOBOPHOCTTA, KOATO Hocs cprnacHo 1. 313 or HK,

5

08.08.2018r.

a ocHoBaHue 4n. 2 ot 33111
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KOHNHMJ/IHK EOON, rp. Codua, “Hepnn spux” 71A 2 etax;
1 Tear: (359 2) 962 59 64
(V4 cf)mcc (359 2) 962 14 28

OPFAH 3A KOHTPOJ npan KOITWJWMHK EOOJ

ot Bupa “C”
Anpec: rp. Codus, 6yn. Uepnu spox 71A, et. 2

Ten: (359 2) 962 59 64 ®axc: 962 14 28 e-mail: copylink@intech.bg
Cepraduar 2a akpeanTansa per.ie 215 OKC/3.09.2610 r,,saauaen ne 30.09.2014r,
nspanen of UA BCA, cbrnacHo n3nckpanpaTa va cranaapt BAC EN ISO/AIEC 17020:2005

—/

CEPTUHDOHUKAT 3A KOHTPOJI
Ne 4935/ 14.05.2012 r. -

<

1. MpeaTudHKalms Ha KiHCHTA:
“MHUT 23” EQO/, rp. Codns, x.x. ,,Cs. Tponma”, 6a. 3396

2. Wpentudukauus Ha KOHTpOIHpasus o0eKT /mpoiec /ChophKeHne /IPoayKT /METOR H
napamerpst (KbAETO € APHAOKHMO, HACHTH(HKANMA HA CHEUM(HYHH KOMIOHEHTH,
KOHMTO ¢a GHITH KOHTPOIHPAHH):

Komnuiexren Tpanchopmaropes nocr, Oeronos, 3a Hanpexenre no 20 kV, ¢ exun
TpancopsmaTtop 800(630) kVA, obeny:ksan 6TBBH, ¢ J0CTBI oTCTpaHn — mBOX-01
- rp. Codus, yn. ,Koerenen” Ne 12, Tlpomspopcrsena 6aza Jomoctponreien

Koméunar - Copun

3. Kourponupaid napaMeTpu:
3.1. EXBHBAJICHTHO HHBO HA INYMA

4, 3axmioueyne (OlEHKA Ha CLOTBCTCTBHETO) 0T H3BBPIICHHS KOHTPOI:
4.1. ExKsHBAlEHTHOTO HHBC HA HIYMA /MHCBHO HHBO na wym/ Ha obext -
Komrnexren rpancdopmMaToped nocT, OETOHOB, 3a HanpexeHue no 20 kV, c¢ eaun
tpaucopmarop 800(630) kVA, obenyixsal oTBBH, ¢ AOCTBI oTcTpany ~ mBOX-01 -
rp. Codus, yiu. ,,Kocrenen” Ne 12, [Tpouspoacrsena 6aza Homocrpourtenen Kombunar
- Cohus ¢hHOTBETCTBA Ha H3UCKBAHMATA HA TEXANYECKa clleHH(pPUKAlLMS Ha KIHCHTA H
Hapen6a Noe 6 (o6n., JIB, 6p. 58 ot 2006 1.).

Tipuaoxenne: Ilporoxon Ne 4935-1 ot 14.05.2012 r. e uepasjielHa uacT oOT
cepraEKaTa 32 KoHTpO4a, obuio 3 c1p.

[
iy

Ha OCHOBaHVIe un. 2 OT 33J'I,El,

Hara: 14.05.2012 1. Prxosomurre

Uprm/;a 34 K AT PO, v
g4 (mmK, Eapén;/ﬁ‘@‘m

[t

0 OCBeN © mlcmmo prEipemestne Ha
fife, N Henpasksian ynorpeba

He c¢ A0nycka #IR0A3BAHSTO HA KOMIY OT HACTOHIINA CEPTHYHIAT 33 KoHIpon U 1
OPrana 314 KOHTROE, 3 ceprdfskara, CeprihiukarT Moke sa OLAE OTHET npn 1ty _)i'HJ GME

maArHO C

\AAL [OPUrHHANA,

S S
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2T ML G54 LG A 2F

. Coednarn 1307 Gya FEIePEIET mpLX” Ne 7 1A o

CoOE?I A EFd I35 KOO TP C705 IREAL LA T
Ceprmpurar 3a akpeanrauns per.Ne 215 OKCA3.09.2010 r.,basinaen ao 30.09.2014r,
nigaaen ot MA BCA, enraacio nanckeannata na crangapr BAC EN ISO/IEC 17020:2005

NPOTOKOUJ
Ne 4935-1/14.05.2012 1.
3A KOHTPOJ HA IHYM

1.Knmnenr: “MHT 23” EOONA, rp. Codun, k., ,Ce. Tponua”, 6. 3396, MOJI: Anron Hiands,
Ter, 0888525324

2. Obext: Kompaexrten rpancdopmaropen nocr, 0etonos, 3a Hanpexeune ao 20 kV, ¢ eague<
Tpanchopmarop 800(630) kVA, obeay:ksan oLy, ¢ pocThu orerpaan — mBOX-01 — rp. Codus, ™
ya. ,Kocreneu” Ne 12, Hponspopcrsena 6asza Josmocrponrencn Kombunar - Codusn

(1RusseHeRane, BiA HA 00ekTa, BONOBEKT, Aapec)

3. Bug na obexkta: Ha non obexr

{1 Hos 1 B ynoTpeSa/eRennoatalm obek /cuopbicine)

4. OcHoBanue 3a xourpona: 3anska Ne 1626 or 14.05,2012 1,

Cranexamsnaratesso nemo Mo, nata.,., nosonop Ne e .)
5. Konrponupan napamersp: Ekpusanenrao Huso Ha wyma, dBA

6. HopMarunen akToBe:
6.1. Merog za konrpos: BJIC 15471
6.2. Hopmaruenu wancksamis: Teximuecxa cnenmduixanis wa knuenta v HapeaGa No 6 (o6n., 1B,

ep. 58 o1 2006 1)
7. YCioBHS IIPH KONTPOA:
7.1. Marounuuy Ha myM — rpanchopMarop

7.2. Xapaxrep Ha 11yMa — HOCTOSHEN

8. Peaynrari or KOBTpoOAa:

ExBunajeurne niso vy Exnanaienrino nueo na ExsnsajienTHo Huno
N uryma, dBA inyma, dBA ia mynma, dBA
o MSIeTO HA H3MepBate JCRHO HIEBO HA LIYM, Beuepro HHBo #a nysy, Houto Buso 3a wym,
pex dBA dBA dBA
Hiuneneno Haopnia Hyuneneso Hopna Hauneneno Hopma
1 2 3 4 5 6 7 8
Ha 0,5 merpa or BKTE nipn
1. | orBopens BpaTi Ha 54,8 64 - - - -
TRIHC(OpMaTopa N
Ha 0,5 metpa ot BICTT npi
5 | savBOpEHI BpATH HA 449 55
" | TpanciopmaTopa or cTpana ’ ; Bt / i i
C BEHTHAALHONHIL PEILCTKH ] //
/I
Nokyment: CLOK-RE3-1-2
) 7 {/ [ NERTETTEITEN ]

H
i
]

Bepena 2

OB CE R 2

. Lo
| BapPHOC
lepurunana
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g ryz. CotPiist 1407 Bya. “CTopmanir BnpnLx” Ne 7231IA eT, 2 S D0R.50.640 00622 14 o5

CO2I"E " AT 3 I C2F I FrC 2 278 1= A L A g 27
S Cepragmnar sa axpemrraiss per.Ne 215 OKC/03.09.2010 r,paninen ao 30,09.2014r,
nigaaen ot UA BCA, exrtacno imanekeannaTa va craunapr 6JAC EN ISQO/EC 17020:2005

ExpupanenTiio ByBo #a EKBnpaficnrno mise Ha Exsupajieardo Hoso
Ne mynia, dBA inyma, dBA ua wmysta, dBA o
10 Mscro na ameppalie Jlnepno nubo Ha Wy, Beuepno HHBO Ba Wy, Homno HIBo HA 1OYM]
pea dBA di3A dBA
Hsuneaeno Hopma Hawircheno Hopma Hauneneno Hopaa
1 2 3 4 5 6 7 8
Ha 0,5 serpa oT BKTIT npn
3ATBOPEHH BPaTII Ha
3. | tpaHcdopmaropa oT cTpana 42,6 55 - - - -
6e3 BEHTHIALMOHAY
peLIeTKH
Ha 4,3 merpa or BKTIH o7
4. | cTpaHa ¢ BeHTHIALIOHITH 35,0 55 - - - -
pelieTKH
Ha 2,6 merpa or BKTII or
5. | crpana 6e3 BEHTHAALUMOHHN 35,0 55 - - - -
peIIeTKI

9. 3abenexxa:
»  FameppanmusTa ca H3RbPLICHH 1PH OTCLCTRHE Ha CTPANIIYeH 1yM.
e Hopmara or 61 dBA 3a exBUBATENTHOTO HMBO Ha WIyMa 33 TPaHCHOPMATOPA € CBITACHO
TEXNHUMYECKA CleIMpUKams Ha KIHEHTa (ChOPLIKESHICTO).
9. Texumnuecku cpencrsa 3a xkoutpon: Hlymomep, tun: Volteraft 320, gaGpuuen Ne 021202784, CK
Ne 282-MAB ot 14.12.2009 r. 11 3ByxoB xamudparop, tun Volleraft 326, dadpuaen Ne 070111898, CK
No No142-UAB or 16.07.2010r.

Jlata na u3pnpmBsane Ha xourpona: 14.05.2012 .,

Ha ocHoBaHue 4un. 2 ot 33J1
Mapbepumm

1. Excriepr;

' Ha ocHoBaHue 4n. 2 ot 33J1
Funoie, j[ \/\ )ucmamm/

2. Menprnp no Ka4ecTBOTO! ...
/H. Pajl

PLkoBojWTEN HA oprad 38 KOHTpOJL:

Jleknapatil 3a BesasicuMoct Ge3npICTPACTHOCT 1 IEMOAKYNIOCT APH H3BLPLIBARE Ha KONTpoRa

Marupisinnre KONTPOIIG AERTRIPSIPAME, U
He exe yuacisany p H]JUthiipdllL'l\(J pa;puﬁmuduuo NPONBOACTROTD, ROCTARKATA, \lUIll'd)l\.(l )’I!OIIILG.H.I FCRCTIEONT A L U O LEre s 1o 00CKT
Kosnsieren 1panediopsaiopen ir()bl Guronon, 3a HanpexeHie A0 20 k—oaauu an. p BOO(630) kKVA, olicaysejHa OCHOBaHME Y1, L ipakst —
mBOX-01 —1p. Codnn, ya. , Kogze s 42 Dinasaun cTness Sn1a jyHa OCHOBaHMe qn h1—Copant 1 thupaia “M|2 ot 33J14
Ha OCHOBaHWe Y. 2 ot 331 R

; 2 ot 3314 .
1owne, [l Xpucemano i, Patixos %I.’)} G O (eI I —

Joxyment: CLOK-R13-1-2

BC]JCIEH 2 I panE: 2

001N CTPATIHLLES 2
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* "'/I{’(J)ITPIJIHHK EOOH, rp. Cothnsg, “Yepun ppbx” 71A 2 etox;
“ren: (359 2) 962 59 64
(ba}cc (359 2) 962 1428

OPF AH 3A KOHTPO.}I npu KOIMWJIHMHEK EOOCJ

ot Buaa “C”
Anpec: rp. Codus, 6yn. Uepun Bpsx 71A, er. 2
Ten: (359 2) 962 59 64 daxc: 962 14 28 e-mail; copylink@intech.bg

CepTnnraT 3a akpeanraunn per.Ne 215 OKC/03.09.2010 r.,panngen fo 30.09.2014r,
wznaned o HA BCA, ebhryacuo m3uckranuara na cranpapt BAC EN ISO/IEC 17020:2005

CEPTUOUKAT 3A KOHTPOJIL
Ne 4934 / 14.05.2012 .

1. Mnentnduxanms va KIueHTa:
“MHUTI 23” EOOJ, rp. Codus, x.K. ,,Cs. Tponua”, 6u1. 3395

2. UpenTuduxanys Ha Konrpoaupanns obexT /mpouec /ChopEKeHHe /MPOLyKT /METON H
napamMeTpH (KBAETO € NPHAOKHMO, UACHTHUKALMS Ha cuenupHIHH KOMIOHEHTH,
KOUTO ca OHJIH KOHTPONHPAHK):

Komnaexren tpanchopmaropen noer, Gerodos, 3a nanpexenne xo 20 kV, ¢ enun
Tpanchopmarop 800(630) kVA, obcayxnan oTBBH, ¢ focThi ornpes - mBOX-03 —
rp. Codun, yn. ,Kocremen” Ne 12, ITpomssopgersena 6Gaza Jomoerponresen
Kombunar - Codun

3. Konrponupanu napameTpH:
3.1. ExBHBaJIEHTHO HHUBO HA IHyMa

4., 3axmoyenye (OLCHKA HA ChOTBETCTBHETO) OT H3BBPUICHHS KOUTPOIL:
4.1, ExBHBAJIGHTHOTO HUBO HA INyMA /IHEBHO HMBO Ha mym/ Ha obexr -
Komnnexten tpancopmatopen noct, Heronos, 3a Hanpexenne no 20 kV, ¢ enun
Tpanchopmatop 800(630) kVA, obenyxsan 0rBBH, ¢ J0CTRN oTipen - mBOX-03 —
rp. Codus, yn. ,,Kocrenen” Ne 12, Ipousponcrsena Gasa Jomocrpouresier KomOunar
— Cous cooTBeTcTBa Ha u3HCKBaHuATa Ha TexHnyecka cnendHKaHs HAa KITHEHTa K
Hapenba Ne 6 (o6w., [IB, 6p. 58 oT 2006 1.).

Hpunnoxenne: Ilporoxon Ne 4934-1 or 14.05.2012 r. e uepasmensa sacT oT
cepTH{HKATA 32 KOHTPOJ, obmo 3 crp.

/ “‘;a OCHOBaHMe qnn%\\’
Hara: 14,05.2012 r, PLKOB()}L!ULJ:(EM 2 oT 33/ r”’“
?pmgm 13 Ko TB ES }
L (i, 3P ey .
VA o~ AT

g 7 g "”‘:-.:t -
He ce 1onycka WINGHIBAETO & KENIA 0T HBCTORINA CepTHiiaT a KOWTPON WMl Al llacmwp’ (M) ocp_;:ﬂ L= uu\sps;n, p'n;i’élu_“em;p 1m
oprana 13 KoHTon, iaaan cepriidixara. CeprufiiaThT sMoie 4a G106 oTHeT npyighpanomese u;;onammjs 4 ren il p e Vrrotpelia.
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A_.f"l’;). Cocarst 1407 Swa. ““lopiti TPEx” No T IA o 2 T QOGBR GO G | HaeaE 1< IE

COEF T AR 3B ISCOEITECI A OO FI LT 20 .2 ¢ >7"
Cepradurar 3a akpeautaums per.Ne 215 OKC/03.09.2018 r.,sasiacn 1o 30,09.2014r,
uytagen or MA BCA, enrnacho n3nekBadnsTa na cranmpapr bJAC EN ISO/IEC 17028:2005

NPOTOKOJ
Ne 4934-1/14.05.2012 r.
3A KOHTPOJI HA 1IDYM

LKmuent: “MUI" 23" ROOM, rp. Codus, m.x. ,,Cp. Tpounua”, 6n. 3396, MOJI: Auaton Hmwp,g
Ter. 0888525324 .

2. Obexr; Komnackren tpancopmaropert mocr, HeTonos, 3a nanpexemie go 20 KV, ¢ eannp
rpancdopmarop 800(630) kVA, oGeayxan 0TBLIL, ¢ 10eTBII 0Tipea - mBOX-03 — rp. Codus, ya.
wKocrenen” Ne 12, Iponssogcreena 6aza lomocrponrenen IConéunar - Coun

(nanmeiepiiie, s Ha oberTa, ROAGBUKT, anpec)

3. Bup rna obekra: Ha nos ofexT

{Hn HOB 1Ak B YNOTpebVerenicuTatn ofickr/cnoplarenie)

4. Ocnosatie 32 KouTpona: 3anska Ne 1626 or 14.05.2012 r.

(seaska/nLanarateNso meMo Mo /nara..., goronop Mo frura..)

5. Konrponupan napamersp: ExuBancrTize unso na myma, dBA

6. Hopmarueuy axrose:
6.1. Mero 3a xontpon: BAC 15471
6.2. Hopmatusun u3uckpanms: Texinyecka cuenu(mKanus Ha KIHeHTa o Hapen6a Ne 6 (obn., 13,

6p. 58 o1 2006 1.)
7. YcnoBHs npH KOHTpoaa:
7.1. Uarounnmn na myM — tpancdopmarop

7.2. XapakTep na UIyma — [OCTOsIHER

8. Pesysrrati oT Konrpona;

EKBIBAACHTHO HUBO Ha | EXBUBAACNTHO HHBO HA Expusanentuo nuso
o wyna, dBA uyma, dBA ua myma, dBA
1o MsicTa Ha H3nepBane JlesHo nuBo Ha wym, Beuepno HiBo Ha 1y, Homuo 1180 13 0iyM,
pen dBA dBA dBA
Hsuneaeno Hopnia M3uncaeno Hopua Hauncaene Hopsa
H 2 3 4 S 6 7 8
Ha 0,5 metpa ot BKTH npu
[. | otROpesn Bpary Ha 54,5 6l - - - -
B TpaxchopmaTopa
Ha 0,5 metpa or BKTIT npu
- | 3aTBOPEHH BPATH HA 446 55
" | rpancdiopnaropa ot cThaba ’ )
€ BEHTHJIATUIOHHH PEIIETKA
Hoxyment: CLOK-R13-1.2
CEpannia 1

Bepenn 2

| OPHIHHMARA

T e e et . e . ot

A

oflilg CTpskaa 2
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