iso%m T
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OkSAS 100 L
BUREAU VERITAS .

Cestification " 7 -

CnuCcbK Ha JOKYMeHTUTE 1 MHpopMaLuaTa, cbabpawy ce B nnuvk Ne2 ,MPEIJTIOMEHUE 3A
M3NbJIHEHUE HA MTOPDUYKATA"
3a '

0O6oco6eHa mosunys N2 T (OMN1) gocrasKa Ha TpudasHm cyxu 'pasnpe.qenmem-m KancynoeaHu
TpaHcpopmaTopn 10 kY 1 TprdasHy cyxu pasnpegenuTenHu KancynoeaHn TpaHcdopmaropu 20 kV sa
cknaf Ha Bbanoxurens, Haxogaiw ce B rpaj Codua

HavmeHoBaHMe Ha AOKYMEeHTa Ctp. N2
1. Qbpazel| Ha TEXHWYECKO NPeANOKeHre 1
2. TexHU4ecKn U3UCKBaHWA U cnelmduKaLny 3a 3nblHEHVEe Ha NopbYKaTa 3
3. Katanor Ha npoyssofuTens Il
4. TexHun4ecko onvicaHWe, rapaHTUpPaHu NapameTpi i akcecoapu K4
5. YepreXu ¢ HaHeCeHW pa3Mepw, BKMIOYATENHO pa3sNofiokeHWe W O03HayeHwe Ha
NIPOXOAHNTE U3BOAW Ha kanaka Z//?,
6. UYepTexx C HaHeceHN pa3mepi Ha PupmeHaTa Tabena ¢ o6ABeHUTE JaHHW Ha Gblrapcky 52
€3U1K

7. MNpoTokonu ot TUROBW U3NUTBaHWA cbrnacHo npunoxumure (BACIEN/IEC 60076 3a:
1. MianuTBane Ha nperpasane cbri. (BJIC)EN/IEC 60076-2;
2, AnenekTpuuduy Tunoeu usnuteanua coeri. (BAC)EN/IEC 60076-3;
3. MamepBaHeTo Ha HYBOTO Ha lyma cora. (BAC)EN/IEC 60076-10, 7. 11.3,
3a CllefiHWTE NPeCTaBuTeNm Ha raMaTa:
. TpudasHu cyxun pasnpegenutentu TpaHcpopmaropu - 10/0,4 kV, 160 kVA;
. TpudasHu cyxu pasnpegenitenHn tpaHchopmaropu - 10/0,4 kV, 250 kVA;
. Tpudashu cyxu pasnpefenuTentu TpaHchopmatopn - 10/0,4 kV, 800 kVA; J3
. TprdazHu cyxv pasnpepenurentu Tpadcopmaropn - 20/0,4 kV, 160 kVA;
. TprdazHU Cyxn pasnpepenutentu TpaHcpopmaropu - 20/0,4 kV, 250 kVA;
. TpudasHu cyxu pasnpefenurtenHn TpaHcdopmatopy - 20/0,4 kV, 800 kVA;
CepTudurKaT 33 akpegnuTaumna Ha nabopatopud 3a manutsare ,JTU-TECT”
8. WHCTPYKLUW 33 MOHTaX, M3NWTBaHWA Npeaun BbBEXAaHe B eKCnnoaTalma, NoAabpKaHe 1
eKcnnoaTauun, PeBU3ng A1
9. [Heknapauya 3a DPOTOKOANW OT N3MNTaHWA
Ceprudukar 3a akpeauTauma Ha OKC , TPADQO KOHTPOJT”
10. KonuyecTea CbC CPOK Ha JOCTABKa M OMaKoBKa

Hata: 10.11.2016roga.

Mpap: MepHMK

\ .
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IX. OBPA3EL HA TEXHWYECKO NMPEONOXEHWE

TEXHWYECKC NPEANOXEHUE
3a yyacTue B npolenypa Ha fiorosapsite ¢ o6sBneHue
34 CKJIIOYBaHe Ha PaMKOBO cCRopasyMeHue ¢ npeamMer (
,,.ﬂocTana Ha TpudasHy pasnpefenuTenty Tpanctopmaropy 10 u 20kV*,
ped. Ne PPD 16-061

(3a nupea ob6ocobeHa noatitius)

L0O: "HE3 PASNPEOENEHVE BBLINTAPUSA" ALl |

OT : "NEMWU-TPA®O” EAR] |

Anpec no peructpauusa: rp.MfepHux yn.Bnapalicko secTaHke, Ne 1

Anpec 3a kopecnoHaeHuma: rp.[epHuk yn.Bnapaiicko BbeTade, Ne 1

Ten.: 076 / 670 620 dhaxc 076 / 670 871; e-mail: info@lemi-trafo.com %
EfvHel WgeHTUdhuKkaunoHeH Koa: 202845851

lMpepcraenssano ot Esrexu l'eoprues CnaseHun — Mansnuurensx Oupektop

YnbiHOMOLLEH NPEACTaBUTEN 38 Ta3u NpoLeaypa - He & NpeaBNuaeHo

C NPUACKEHO HbIHOMOLWHO Ne |, B -1 1= D

Baxka: YHukpagut ByntaHk Aﬂ, IBAN BGSGUNCR76301075519033 BIC: UNCRBGSF

OBocobeta nosnuust Ne 1 (OT11}) foctaska Ha TpUdasHN Cyxu pasnpefenuTenHy KarncynosaHn TpaHcdopmaTopu 10
KV 1 Tpudhasin cyxu pasnpesennTenHu kancynosaHu TpaHcgopmatopu 20 KV 3a cknag Ha Buanoxutens, Haxoasy
ce B rpag Codhusi

YBAXKAEMV FOCMOOA,
1. 3anosHaT cbM W NpuUemMam WSUCKBaHUsTa Ha BBSHO}KMTGJ’IH KaTo NPeacTaBaM TeXHWYecKuTe cneyudukaumu oT
rnaea IV Ha 4OKYMEHTaLMsTa C NOMbIHEHW BCUMKA U3UCKBAHW CTONHOCTY 33 BCUYKU NO3WLIMK OT CTOKATa No NpeaMeTa
Ha nopLuKaTa,

2. MpeAcTaBsAmM BCUMKW W3UCKBAHW AaHHU 1 HOKYMEHTH, nocoveHn B FpunoxeHue 2 OT HACTOALIOTO TEXHUYECKO
npeanoxeHue. 3anosHaT CbM C USHKCBAHETO, Ue NPeAcTaBeHUTe AOKYMEHTH TpaGBa 4a Gbaat Ha GbArapcku eank unu
C MPeBof Ha 6BbNrapckn eauk, NPUAPYKEHN C OPUMMHANHUTE AOKYMEHTY, C U3KMIOYEHUE Ha KaTanosuTe 1 NpeToKoNMTE
OT TUNOBUTE UBNUTBAHURA, KOUTO MOraT Aa Ce NPeACTaBAT ¥ CamMo Ha aHIrmuiCKY esnk,

3. 3anosHar cbM, 4e OLeHsBaHeTo Ha oepTuTe 3a CKMIOYBAHE Ha paMKoBO cropasyMeHue We 6bae HanpaseH no
KpWTEpWi Halt-H1CKa LeHa".

4. NoTebpiaasam, Ye NpejCTaBARUTe OT Hac CTOKM, ONMUCaHU B TEXHUYECKOTO HU npe,qnomeHme‘Lqe*oTrosapm Ha
MOCOUYEHWTE OT BBLANIOMUTEINS CTaHAapTi Ny Ha eksyuBaneHTHU, B cnyyal, ye aaneH MaTepuan oFtaEdy

eKsUBareHTEH Ha NOCOUYEHUA Ce 33/bITKasaMe Aa ro OTPasuM B OTAENEH AOKYMEHT 1 aa.npek
32 eKBUBANEHTHOCTTA Ha gBaTa craHaapra.

5. BCHUKY CTOMHOCTH, HORLIHENM B KONOHA ,FapaHTUpato NpeanoXKeHne” Ha npu
cneundrkaurn ot rnaea |V oT AOKYMEHTAUMATAE 38 YYacTHE Ca TOUHW W UCTUHCKY

Aemu Tpado

rp. llephyk, yA. BAGAQIHCKO BxCTOHME” 1 | Tea.: 076 670 620, 076 670 696 | Pakc: 076 670 87.]\m
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6. Mpegnaram rapaHUVOHEH CPOK 38 pasnpefenuTenHv TpaHcopmaropu - 24 meceua, oT Aarara Ha NPUEMo —
npegaeaTeneH NPOTOKOI 3a AoNyYaBaHe Ha cTokaTta oT Buanomurens.

7. 3anosHar CbM, Ye BWAOBETE CTOKM /MpeAMeT Ha HacToswara npouenypal u OPUEHTUPOBBYHN KOMUMYecTBa 38
AOCTaBKA We GbjiaT nocodeHu OT BuLanoxutens npu npoeexgaHe Ha npexsuaeHata 8 300 npouegypa, 3a
onpefenaHe Ha U3NBLAHUTEN Ha BCEKU KOHKPETEH AOroBop.

8. 3anosHar cbm, Ye B nocneaBalla npoyesypa n3BOpPBT Ha uaNLNHKUTEN LWe Bbae HanpaseH no KpUTEpUil ,Hai-HuCKa
LeHa",

9. npeﬂCTaEﬂM KOJTWYECTBA CbC CPOK Ha J0CTaBKa W flaHHW 38 ONAKoBKa Ha CTOKAaTa, CbriacHo NPUMoOXeHUe 3 KbM
HacTosALWOTO TeXHUMECKD NpeanoXeHe.,

10. Mpuemam, Ye B CPOK A0 ....... ( He noseye om 10 OHu) ot faTara Ha nojnWceaHe Ha fOroBOP ¢ BL3NOXUTENS, (e

CRITIOYA AOTOBOP € NOCOYeHUAT/Te B abepTaTa NOANSIBLIHNTEN/N (10nTbea Ce, aKo y4acmHLUKbM e dexapupal, Ye
uje usfonssea nodusnvaHuUMen/l).

Mpunoxenys:
1. TexHUYecKu N3nCKBaHNA |\ crelndyikaLMi 3a U3NbIHEHWe Ha NopbYKaTa — rnasa IV or OokymeHTalksTa 33
Y42CTHe — NoMbNHEHN HA CHOTBETHUTE MECTa,;

2. W3ucksaHu goKyMeHTH OT TexXHUYECKY U3UCKBAHKA U cneludukaunm;

3. Konuuecrsa ¢be CpPOK HA 10CTABKA Y ONAKOBKA 5

Oara 08.11.2016 1. ODOANUC n NEYAT: Ebredu Criased

_ N
Aemu Tpaho o )
' ol

R, NepHuK, YA .,BAOASL‘%CKO' BbCTOHWE" | | Tea.: 076 670 620,076 670 696 | Pake: 076 670 87—«1\ |§ﬁ_{t }!6;1,,.!27
E-mail: Info@lemi-trafo.com | Website: hﬂp://wv\.f\.v.fvami-irc:fa:>.com_.ﬁ_;‘m o Aﬂ

0,



IV.TEXHUMECKW WU3UCKBAHUA W CMNELBUOUKALMKA 3A WU3NBINHEHUE HA
NMOPBYKATA

MbPBA OEOCOBEHA MO3ULINS

HaumeHoBaHue Ha maTepuana:  TpudasHy cyxu pasnpefenurenHu
TpaHcdropmartopy, 10/0,4 kV, go 250 kVA

CbKpaTeHo HauMeHOBaHWe Ha MaTepuana: TpaHcdopmaropu, cyxu, 10/0,4 kV, ao 250 kVA

O6nacT: H — TpaHchopMaTopHu nocrose Kaveropus: 26 — Cvriosu TpaHcgopmaropy
| — En. nopcranuum 110/CpH

MepHa egunmnua: Bpoi Apapwriiny 3anacu: fla

XapakTepucTvka Ha MaTepuana:
Tpudpashn cyxun pasnpefenutenHy TpaHchOpMaTOpU, KancynoBaHu B enokCUAHa CMOMa, G allyMUHVeBU
HaMOTKM. .

W3nonzBaHe:
TpaHchopmaTopuTe ca NpegHasHaveH! 3a MOHTVPAHE Ha 3aKPUTO, C ECTECTBEHA BEHTUNALMS Ha BL3AYXA. (

CtoTBeTCTBME HA NPEANIOKEHOTO U3NbIHEHUE CHC CTAHAAPTUIAUKOHHHUTE JOKYMEHTH:
TputasHute cyxv pasnpefenyTenHu TpaHcdopmartopy TpRGBa Ja OTrOBapAT Hal-Manko Ha NocovexuTe
no-gony ¢TaHaapT N eKBUBANBHTY U HA TEXHUTE BANMAHU UBMEHEHMA W NONPaBKM:
« B/IC EN 60076-1:2011 “Cunosu TpaHctopmaTopu. Hact 1: 06w nonoxenus (IEC 60076-1:2011);
¢ BIC EN 60076-5:2006 ,Cunosu TtpaHctopmaTtopu. YacT 5. YCTOWYMBOCT Ha M3LbPKaHW KbCU
ctepnHerus (IEC 60076-5:2008)";
* BC EN 60076-10:2003 ,Cunoeu TpaHcdopmaropy. Yact 10: OnpepensHe Ha HUBaTa Ha wyma (IEC
60076-10:2001)";
¢ BIC EN 60076-11:2006 Cunoeu Ttpatccopmaropu. Yact 11. Cyxu TpaHcdopmaropn (IEC 60076-
11:2004); u
¢ PEIMAMEHT (EC) Ne 548/2014 HA KOMUCUATA ot 21 maii 2014 roguHa 3a npunaraxe Ha Qupektusa
2009/125/EO Ha Emponeiickas napnameHT W Ha CbBeTa No OTHOWEHWE Ha Mankute, cpepHute n [
roriemute cUnoBun TpaHcopMartopy. )

N31UCKBaHKUA KbM AOKYMeHTaLWATA N UINUTBaHUATA:

Eﬁ TloKyMeHT Tpunoxeune Ne
(UK TekcT)
pen
1. | TouHo oBo3HaueHWe Ha TUINaA HA TPEHCHOPMATOPUTE, NPOU3BOANTENSA U TG, (
CTpaHa Ha NPoUaXol W nocneHo usgaHdue Ha karanora Ha npouseogutens |, JIEMWU-TPA®O" EAL,
Brnrapus,
Mpunoxenve Net
2. | TexHM4ECKO ONMUCaHue, rapaHTUpaHu NapameTpy 1 akcecoapw Mpunoxenve Ne2
3. |YepTexm ¢ HaHECeH!U pasMepy, BKNIOYUTENHO PA3NoNoXeH1e 1 o3HadeHue Npunoxenue Ne3
Ha NPOXOAHMTE U3BOA4M Ha Kanaxa
4.  [Yeprex ¢ HaHeceHW pasmepw Ha hupMeHaTa Tabena ¢ 0BaReHUTS AaHHV [punoskeHne Ned
Ha OBLNrapcku esuk




No
MpunoxeHue Ne
no OokymenT
pef (vnu TeKeT)
5, |IpoTokonu OT TUMOBM UBNUTBAHWSA HA aMrIUACKW UM GbNrapcku esuk MpunoxeHre Neb
curflacHo npunoxumure (BAC)EN/AEC 60076 wnu exkBMBaneHTW Hai-
Manko 3a:
1. Misnuteake Ha nperpasaxe ¢br, (BAC)EN/IEC 60076-2;
2. venexTpyyHK TUNOBY MsnuTBaHWA cbrn. (BACYEN/IEC 60076-3;
3. MaMepBaKeTo Ha HKBOTO Ha Wyma cwrn. (BAC)ENAEC 80076-10, T.
11.3,
3a crnegHuTe NPefCTaBUTenW Ha raMarta;
» Tpudhassu cyxu pasnpeaenutendy Tpadchopmatopn - 10/0,4 kV,
160 kVA;
» TpuhasHu cyxu pasnpsaenuTeniu TpaHehopmatopn - 10/0,4 kV,
250 kVA;
C NPUNONEH CNUCHK Ha NpoBefleHUTe UNUTBaHNA Ha GBRrapcku
€3UK.
B. | VIHCTPyKUKMKM 38 MOHTaX, USNUTBAHWS NPEeAu BbBEXAAHe B eKcnnoatauus, Mpunoxerue Neb
ROAALP¥aKe K eKcnroaTalus, pesnsms
7. | ExcnnoatauvonHa ALNroTpafHocT, reanHm 35 roqg,
TeXHUYetKH HAHHK
1. XapaKkTepucTHKu Ha paboTHaTa cpefa ¥ MACTO Ha MOHTUpaHe
Ne
o FapaHTHpaHO
pneo.q XapaKkTepHCcTUKa/MACTO Ha MOHTUPaHe CroitHoction1canne NpeAnoKeHue
1.1 | Temnepatypa Ha OKONHUA BBL3AYX » He no-eucoka ot +40°C; | « He no-ericoka ot +40°C;
e He no-ucoka ot +30 °C | e He no-Bucoka or +30
CpefjHO MeceyHa °C cpeliHO MeceuHa
Temneparypa Ha Hai- TeMnaparypa Ha Haii-
TOMNUA Mecel oT TONRUst MeceL oT
rofiHaTa roAvHara
* He no-sucoka ot +20°C | » He nio-Bucoka ot +20°C
CpefHo MeceyHa CPefIHO MeceuHa
TeMneparypa npes Temneparypa npes
roavHata roguHara
¢ He no-HUCKA OT MUHYC - | e He No-H1CKa OT MUHYC
5°C -52C
1.2 | Haamopcka BUcourHa Ao 1000 m Ho 1000 m
1.3 | 3ambpcsBate CreneH Ha CTeneH Ha
sambpeasane 1 (P1) sambpesBaHe 1 (P1)
(Hama 3ambpossaHe (Hama sambpcsiBade
WK ce NosBsABa CamMo UnY ce NosiBstea camo
CYXO HENpoBOANMO CYXO HEMpOBOAUMO
3ambpcsiBaHe. 3ambpesisate.
3aMbpeaBaHeTo He 3ambpcasaHeTo He
okasea BnusHwe.) QKasea BnusHKe.)
1.4 | MscTO Ha MOHTHpaHe Ha aakpuTo Ha sakputo
2. MapamMerpy Ha eneKTpUdeckaTa paznpepenuTenta mpexa CpH /«’wﬁ%“\
Ne S p‘}
(i no B MNapameTtbp CrolHOoCcT/OoNUcaHue J s
pen iy \
2.1 | Homunanto Hanpexenne 10000 V -] 10008
2.2 | MakCyManHo HanpexeHue 12000 V \2 112000y
2.3 | HomutanHa vectoTa 50 Hz \GHE
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N FapaHTupaHo
pnec:El fTapameTnp CroliHocT/onucanue NpeAnoKerue
2.4 | bpoi Ha dasure 3 6p. 3 6p.

2.5 | 3asemsisaHe Ha MpexaTa * Npe3 aKTUBHO * IPe3 aKTUBHO
CBNPOTUBNEHKE; CBIIPOTUBNEHNE;
¢ Ipe3 guroracuterniHa ¢ Ipe3 AbroracuresiHa
6oBuHa; B6oBuHa;
& U30MTMPaH 38e3A6H * U30MpaH 3Be3eH
LUEHTBD LEHTBP

3. MapameTpu Ha efieKTpUYecKaTa pasnpegenuTtenta mpexa HH N S/
Ne e |
. lapaHTHpaHoO
pne?q MNapamersp CroitHocT/oNKcaHune NPeAnOKeHMe
3.1 | HomuHanyo HanpexeHue 400/230V 400/230V
3.2 | MakeymManHo HanpexeHne 440/ 253V 4407253V
3.3 | Homunanua yecToTa 50 Hz 50 Hz
3.4 | bpoli npoBoaHWUM B pa3snpedenvTendara 4 fpoBopHa Mpexa 4 nposogHa mMpexa
Mpexa (L1, L2, Ls, PEN) {L1, Lz, Ls, PEN)

3.5 | Cxema Ha pasnpefenurensara Mpexa TN-C TN-C

4. TexHuvecku napamMeTpy U APyri GAKHK
Ne
MapaHTUpaHo

pn:q napamerbpmgm-m Wanckeane NPeANOKeHMe

4.1 | OBaBeHO 3axpaHBall HaNpeXeHe 10000£2x256%V 10000£2x25%V

4.2 | OBseeHo U3XOAHO (BTOPUYHO) 400/230V 400/230V
HarpexeHne

4.3 | Haii-Bncoko HanpeeHve Ha 12000V 12000V
CbopbHeHve 3a HaMmoTkute BH, Um

4.4 | Hait-Bucoko HanpexeHue Ha 1100V 1100V
CLOpPbHEHUS 3a HaMoTkMTe HH

4.5 |3onayuoHHo HUBO: - -

4.5a | LI min 75 kv min 75 kY

4.5b |AC min 28 kV min 28 kV

486 |TepmuyeH Knac Ha W3ONaUMOHHUTE F F
marepuanm

4.7 | KnumartuieH knac Cc2 C2

4.8 | Knac Ha okenHata cpeaa E2 E2

4.9 | Knac Ha noxapoBes3onacHocT F1 F1

4.10 | Marepuan Ha HamoTkuTe CpH v HH Al Al

4.11 |OOxsar Ha npesBKknKuBarens Ha +2%x2,5% +2%x25%
OTKIOHEHWATE Ha HaMOTKUTe

4.12 | OxsiaxaHe AN AN

4.13 | WanbriHerve 3a MOHTUpaHe Ha 3aKpUTO | 3a MOHTMPAHE Ha 3aKpPUTO

4.14 {ExcnnoatalMoHHa AbNroTpaiHocT Ha min 35 rog. 35rog.
TpaHedopMaTopuTe

5. Akcecoapu

Ne I"apaHTupaHo

pr:aon HavimeHoBaune MavckeaHe npennomeHne

5.1 | TemnepaTypeH CeH30p 3a LIHTpanHaTa Aa 6Bp-RTC
HamoTKa HH W TepMOMETBP C AUaMETBD m /’P .
min 75 mm ¢bC CTPEKKU 3a TEKYLLATAa U E\’ 2
3@ Maxcumarndara TemMnepaTypu, @
pasnonoXeH OT CTPaHaTa Ha ussouTe £
HH, ¢ ABa koHTakTa
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no
pes,

HaumeHoBaHwe

Hsncksane

["apanTnpaHo
npeancoxeHus

5.2

Xanku/kyku - 2 6p. Ha kanaka 3a
nosgurale

Ja

Ha —46p. xanku sa
nosAuraHe,
pa3nonoMeHu Ha
FOpHWTE rpeaw

5.3.

BH xnemHu cheanHeHus, B, Waibu U
raium, u HH xnemuw apantepu
(HakpaikHWLW) 38 KNeMHUTE CbeguHeHus
32 CBbLP3IBAHE Ha anyMuHueBWTe wNU
menHu oBysku, 6e3 BumeTanHu (Cu-Al)
NNacTUHY

Ha

da

5.4

MpeBxknoyBaTEN Ha OTKNOHEHWSTA Ha
HamoTknTe BH 3a perynupaHe Ha
HanpexeHUeTo - NeTNoSUUUOHEH t 5%
ke cTbika 2,5%

Ha

5.5

Tabenu:

5.ba

thrpmeHa Tabena ¢ 0bsiBeHUTE AaHHN Ha
Gbnrapckd  e3uK, pasnonoXeHa Ha
BUANMO MRCTO

Oa

5.6h

NnpeaynpeavTeniu Tabenu 3a
BesonacHocT ¢bC cumeon “MuenHus"
cbrnacHe SO 3864, paznonoxeHw
oTNpes, OT3ah W Ha TECHWTE CTPaHW Ha
TpaHcdopmMartopa, c MHUHUMaNHK
paamepu 75 X 75 mm

Ha

Ha

56

QOsHadeHne Ha NMpoXofHWTe M3BOAU —
TPaHO W YeTnuBso:

- cThaHa BH: 1U (A}, 1V (B), TW(C

- cTpara HH: 2U (a), 2V (b), 2W (c), 2N
(n)

fAa

Oa

5.7

TpaHcthopmaTopa €  ChOopbKeH C
HOCEIUA KOHCTPYKUMS 3a HaanbXHO #
Hanpe4Ho NnpUABWKBaHS Ha
TpaHcdopMaropa (B ase
B3aUMHONEPNEHANKYNAPHY NOCOKK) C 4
Gp. pasnonoXeHW B Keajpar rMajxa
konena.

Oa

Ha

5.8

[uaroHanHo Ha Hocellata KoHCTPYKUWS
{(oT ABeTe CTpaHu Ha TpaHcthopmaropa)
ca pasnonoMeHu [Ba  3a3SMUTENHW
Bonralknemn M12 x 40, napabotenu ot
HepbwaaeMa cTomMana

Ha

Ha

5.9

Beuuku MeTanHu YacTi Ha
TpaHctopmaTopa c¢a YCTOWYMBMA Ha
KOpo3us

Oa

Da

5.10

Heytpanata Ha TpaHcdopmatopa e
apasMepeHa fa U3fbpKa TOBapHWA TOK
Y TOKA Ha 38MHO KbCO CbeAUHEHVE

Ha

Ha

A
’5:3 et ‘,2\’0“::.
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6 TpudpazeH cyx pasnpspenurencH kancynosaH rpaHcthopmarop 10/0,4 KV, 160 kVA

: Tun/pedrepenteH HOMep CLINAcHo
Homep Ha cTaHAApPTa KaTanora Ha NPoOU3BOJNTENA
20 26 2109 [la ce noco4u
TpudhaseH cyx pasnpefenyTeneH kancynosaH
HaumeHnoBaHWe Ha MaTepuana TpacdopmaTop 10/0,4 KV, 160 KVA
ChxpareHo HAMMEHOBaHWe Ha MaTeprana Tpauncdopmartop cyx 10/0,4 kV, 160 kVA
Ne
[apanTupaHo
pnec')u TexHu4ecku napaqen:p N3ucKkeaHe NpeAnoxXeHHe
6.1 3arybu Ha npazeH xof max 400 W max 400 W -
{(aoxasea ce ¢ NpoToKoON OT By MpunoieH
akpeauTUpana nabopatopusa n
cepTuchukaT/akpeguTauma Ha &,
nadopaTopuATa U3BLpLUMIIA
nposepkara)
6.2 | 3arybv Ha KbCO CbepuHeHue npu max 2900 W max 2900 W
120°C (nokassa ce ¢ npoToKoON OT B Mpunoxexwe 7
akpefuTHpaHa naopaTopus U
cepTuhukaT/akpeguTaLvs Ha
naGoparopusaTa MaBbplUWNnG
npoBepkaTa) ( '
6.3 | HanpemeHue Ha KbCo ChefuHEeHue 6% 8%
npu o6sseH naxopeH Tok £10% npu
120°C
6.4 | OsHayeHne Ha CBBLP3BaHETO Ha Dynb Dynb
HaMoTKWTe (rpyna Ha cebp3saHe)
6.5 | KnemHu cheanHeHns Ha Bont M12 Bont M12
NPOXCAHUTE N3BOAM Ha HaMOTKUTE
BH
6.6 | KnemHu cbefvHeHust Ha wapogute | Kakto e nokasaHe | Kakro e nokasado
Ha HamoTkmTe HH cwrn. 7. 5.3 no- | vHAUKATUBHO Ha duryparta no- | HAVKATUBHO Ha
rope ony, KomnnekrysaHu ¢ 1 Bont | dwrypara no-nony,
M12 ¢ nogxoasia obmKinHa, ¥ | KoMnnekrysaHn ¢ 1
raiika W taiBa ot | Bont M12 ¢ noaxoasuia
Hepb¥gaema cTeMada ObI¥WHA, U railka u
Wwaibda or Hepwxgaema
cToMaHa
2
2 (
8.7 | Hueo Ha sBykoBa MoLWHOCT, Lwa max 54 dB max 54 dB
(Hoxazea ce ¢ NPOTOKON OT B MpunoxeHue 7
akpeguTUpaHa naboparopus v
cepTuchukaT/axpepuTanna Ha
nadoparopusTa UsBbplunna
npoBepKara)
6.8 | PascTosHue  Mewgy  cpegHute 520 mm
MHUK Ha Konenara 33
NpYABKMKBEHE Ha TpaHchopMaTopa
no HagnbXHaTa UM HanpeuHarTa oc
{AvmiiHa Ha cTpaHaTa Ha ksagpara
cbrmacHo T. 5.7 no-rope)
6.9 | OBulo Terno- UHAUKATUBHO max 1000 kg
(Ha ce nocoun)
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Homep Ha craHgapTa

Tun/pedeperTeH HOMep ChLINACHO
KaTayora Ha npouseoauTens

2026 2109

Ha ce nocoyn

HaumeHoBaHWe Ha MaTepuana

TpudbaseH cyx pasnpeaenurened kancynosaH
tpanctopmarop 10/0,4 KV, 160 kVA

Cbl{paTeHO HavMMeHOBaHe Ha MaTepuana

TpaHchopmatop cyx 10/0,4 kv, 160 kVA

Ne

[apaHTUpaHo
pne?q TexHUYeCcKU NapaMeThLp NsuckeaHe npeAnoxeHve
5.10 | MaxcuManHhu pasMepy: AbIDKUHE X max {1300x730x1300) mm max 1300x730x1300

LIMPOYKHE X BUCOMMHA ([la ce nocoun) mm

7. TpudhazeH cyx paznpeaenureneH KancyrnoBad T

naHcopmarep 10/0,4 kV, 250 kVA

S

Homep Ha cTanpapTa

Tun/pechepeHTed HoMep CbINACHO
Kararora Ha NpouU3BOANTENA

2026 2100

Ha ce nocouu

HaumeHoRaHMWe Ha MaTepuana

Tpudchaser cyx pasnpegenureneH kancynosax
TpaHctopmarop 10/0,4 kV, 250 kVA

C'praTeHO HauMmeHoBadHWe Ha MaTepuana

Tpanchopmarop cyx 10/0,4 kV, 250 kVA

Ne

HamoTkiuTe HH ¢wbri. T. 5.3 no-rope

WHAKKaTUBHO Ha durypata
No-fONy, KOMNNEeKTYBaHW ¢
1 Gont M12 ¢ nogxoasiua
AbMKMHa W ralika v Wwaiida
OT Hepb¥aema cToMaHa

i 2]

[apaHTUpaHO
pnec;1 TexHuuYeckn napameTbp WaucksaHe npeanoxeHme
7.1 3arybu Ha npaseH xo[ max 520 W max 520 W

(pokasea ce ¢ NPOTOKON Bux MpunoxeHve 7
OT aKkpeauTUpana
nagopartopys 1
ceptubukat/akpeguTaLus
Ha naBoparopuata
3ebpLUMNA NPOBEpKaTa)
7.2 | 3arytu Ha kbCO CheauHenne npu 120°C max 3800 W max 3800 W
{goKassa ce ¢ NPoToKoN BUX punoxenue 7
OT aKpeauTUpaHa
natboparopus
cepTuhukaT/akpeguralus
Ha naBopartopusaTa
.| ussBbpWYina npoeepkaTta)
7.3 | Hanpexenne Ha KbcO Ch8AMHEHWE MDY 6 % 6 %
obsBeH naxogeH 1ok £10% npu 120°C
74 | OsHayeHme Ha  CBBLP3BaHeTO  Ha Dynb Dynb
HamoTkuTe (Tpyna Ha ¢Bbp3BaHe)
7.5 | KnemHn cbeaMHeHWs Ha NpPOXOAHWUTE Bont M12 Bont M2
W3B0AW Ha HamoTkuTe BH
7.6 | KnemHn cbeauHenus Ha ussogute Ha] Kakto e nokasaHo| Kakro & MoKasaHo

WHMKaTUBHO Ha (hurypara
Mo-A0NY, KOMNNEKTYBaHU C
1 6ont M12 ¢ noaxoasawa
ABMKYHE W raiika u waiba
OT HepbXaaema CTOMaHa

< . (A8
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Homep Ha cTaHgapTa

Tun/pethepeHTeH HOMepP ChIMAcHO
KaTarora Ha Nnpon3BoANTeNs

2026 2100

Ha ce nocouu

HaumeHoBaHKe Ha MaTepuana

TpudbaseH cyx pasnpegenuTeneH KancynosaH
TpaHcopmatap 10/0,4 kV, 250 kVA

CLKpaTeHo HaUMeHOBaHHUe Ha Marepuana

Tpaxcd:opmarop cyx 10/0,4 kV, 250 KVA

Ne
FapaHTHpaHo
pnec:q TexHuuecky napameTnbp MauckeaHe NpeANoKeHHe
7.7 | Hveo Ha 3ByKoBa MOWHOCT, Lwa max 57 dB max 57 dB
{Aokazea ce ¢ NpoToKoN B [punoxenne 7
OT akpeguTUpaHa
naGoparopus ¥
cepTuhukaT/akpeguTaums
Ha natopatopuata :i
K3BBPLUKUNA NPOBEpPKATE) S
7.8 PascrosiHie Mexgy cpefHuTe NUHWW 605 mm 605 mm T
Ha Konenata 3a npuABWXKBaHe Ha
TpaHcdopMaTopa No HagnbXHata U
HanpeyHaTa oc (ALN¥MHa Ha cTpaHara
Ha KBaapara ckrnacHo T. 5.7 no-rope)
7.9 | OB6Wo Terno- UHAUKaTUBHO max 1300 kg max 1300 kg
La ce nocouu
7.10 | Makcumarnuu pasmepn: AbmkvHa X | max (1350x750x1500) mm| max 1350x750x1500 mm

LWMpOYHa X BUCOYNHA

Ha ce nocoun
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HaumeHoBaHue Ha MaTepuana:  TpudasHi cyxu pasnpegenuTenHu
TpaHcopmaropy, 10/0,4 kV

CbKpareHo HaMMeHoBaHWe Ha maTepuana: TpaHcdopmaTopu, cyxu, 10/0,4 kV

O6nacT; H — TpaHcgopMaTopHu NoCcToBE Kateropwus: 26 — Cunoewn TpaHcthopmaTopu
1 - En. nogcranumu 110/CpH

MepHa eavunua: Bpoii Apapuiidu 3anacu: Ja

XapaKkTepucTvKa Ha MaTepunana:

TputhasHy cyxv pasnpegenuTeniy TpaHcopmaropy, Kancynosal-m B SMOoKCWAHA cMona, ¢ anyMUHWEBH
HaMOTK#.

ManonaBaxe:
TpaHcdopmaropuTe ca npeAHasHa4YeHN 3a MOHTUPAHe Ha 3aKPUTO, C eCTECTBEHA BEHTUNALIMA Ha BbagyXa.

ChoTBETCTBHE HA NPEANOKEHOTO M3NLIHEHUe ChC CTAHAAPTU3ALUMOHHWTE AOKYMEHTH:
TpudrasHuTe cyxu pasnpepenuTenty TpaHcopmartopy Tpsbea f4a oTroBapaT Hali-Manko Ha nocoyeHuTe
110-A0NY CTaHAAPTW UMW eKBUBAMNEHTU U Ha TEXHWUTE BaNWAHW U3MEHEHUS W NOTIPABKW:
» BAC EN 60076-1:2011 "Cunoswu TpaHcdopmaTopu. Yact 1: 06wy nonoxkeHna (IEC 60076-1:2011);
¢ BIC EN 60076-5:2006 ,CunosW TpaHcdopmatopu. YacT 5: YCTOWMWMBOCT Ha W3gbpiaHu KueH
cweavHenua (IEC 60076-5:2006)";
« B5/1C EN 60076-10:2003 ,Cunosu Tpatcgopmaropu. Yacr 10; Onpepenste Ha HUBata Ha Wwyma (IEC
60076-10:2001)";
« B1C EN 60076-11:2006 Cunosu TpaHcdopmatopu. Yacrt 11: Cyxu TpaHcdopmaropn (IEC 60076-
11:2004); n
» PETTIAMEHT (EC) Ne 548/2014 HA KOMWUCWUATA or 21 mait 2014 roguHa 3a npunarae Ha [Jupekrusa
2009/125/EO Ha Esponeiickus napnameHT U Ha CbBeTa NO OTHOWEHWE HA MankuTe, CpegruTe v
rofeMuTe CUMoBK TpaHcopMaTopu.

M3ncKBaHMA KbM AOKYMEHTALMATA U M3NUTBaHUATA:

Ne
fpunoxeuue Ne
no HokymeHT
WIHK TEKCT
pea { )
1. |TouHo oBosHadeHue Ha Tuna Ha TpaHcdhopMmaTopuTe, NMPOU3BOAMUTENs U TC,
CTpaHa Ha npoysxog W NocrnedHo U3aaHrue Ha kaTtanora Ha NPoMsBoaMTENs JIEMU-TPADO"
EAL, Bunrapus,
(IpunoxeHue
Ne1
2. | TexHuyscko onvcaHue, rapaHTUpaHi napameTpu W akcecoapy Mpunoxetne
Ne2
3. |YepTexun ¢ HAHECEeHU pasMepw, BKIIOMUTENHO pasnonoXeHue U o3HaueHwue lMpunoxenue
Ha NPOXOAHWTE M3BOAK Ha Kanaka Ne3
4. |Yeprex ¢ HaHeceHu paamepy Ha diipMeHaTa Tabena ¢ obaBeHUTEe gaHHY Ha Mpunoxenue
GBArapcKky e3nk Ned
5. [[Mporokonu OT TWNOBW M3NWUTBAHUA HA aHMNUACKM WUAK BBLNrapcky esuk MpunoxeHrue
curnacko npunoxumute (BACIEN/EC 60076 unu ekenBaneHTy Hait-manko Ne5
3a:
1. Manursane Ha nperpsisade curn. (BAC)EN/IEC 60076-2;
2. fuenekTpuyHiy TYnoeu uanuteanna cern. (BLCIEN/IEC 60076-3;
3. MiamepBareTo Ha HMBOTO Ha yMa cbrn. (BAC)EN/IEC 60076-10, T. 11.3;
3a cnefHWTe NpeAcTaBUTENYW Ha ramara;
¢ TpudasHn cyxu pasnpeaenuTentn Tpacopmaropu - 10/0,4 KV, 808w
KVA; R s
C NPUMOKEH CNUCHK HA NPOBSASHWTE U3NUTBAHUA Ha Bbirap 3m€M( f 7N\:\
6. |UHCTpykiMv 33 MOHTaX, U3NUTBAHWA NPean BbEexaHe Bfe A LN inoxete /
noaasp He W excnnoaraLyisi, pesu3is ~ ' N 7
7. EKcnnoaﬁéu}noﬁ-@a OBIrOTPaRHOCT, FOANHN :l G / 47 rofl. //
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TexHHUYeCKH OaHHW

1. Xapamepucmm Ha paGoTHaTa cpefa U MACTO Ha MOHTMpaHe

e Ipe3 guroracurennHa 606uHa;
* 30/IMPaH 3Be3AeH LEHTBD

Ne
K o
no XapaKTepuCTHKa/MACTO Ha CroiHocT/onUcaHne FapaHTHpaHo NpegnoXeHue
pea MOHTHUpaHe
1.1 |[Temnepatypa Ha oOxoNHUA e He no-sucoka oT +40°C; + He no-sucoka ot +40°C;
Bb34yX ¢ He no-syicoka ot +30 °C » He no-eucoka or +30 °C
cpeaHo MecevHa CpefHo MeceuHa TeMnepaTtyp
TeMnepaTypa Ha Hal-Tonnus Ha Hal-Tonnus Mecal| 0\/
Mecel oT roguHara roavHara
* He no-sucoka ot +20°C ¢ He no-eiuicoxa ot +20°C
cpefHO MeceuHa CpefiHO MeceuHa TeMneparypa
Temneparypa npes roguHara npes roAMHaTa
_ » He no-Hucka o1 muHyc -5°C « He no-Hucka ot Muhyc -5°C
1.2 | Hagmopcka BUCOHKHA o 1000 m Ao 1000 m
1.3 | 3amupcaBane CteneH Ha sambpesgaHde 1 (P1) | CteneH Ha 3ambpeasate 1 (P1)
(Hstma zambposBsaHe uny ce {(Hama 2ambpcarane v ce
nosiBsiBa CaMo Cyxo MOABABA CaMO CYXO
HENpOBOAUMC 3aMbpcaBaHe, HENpOBOAVMO 3aMBPCABAHE.
3ambpcABaHeTO He oKassa BaMbpCHBaHeTO He oKasea
BNUAHWS.) BIUsiHWE.)
1.4 | MsicTo Ha MOHTWpaHe Ha saxputo Ha aakputo
2. MapameTpu Ha enexkTpUiecKkaTa pasnpegenurenda Mmpexa CpH
Ne
fo MapameTsp CroitHocT/onucanune FapaHTUpado npeanoxeHue
pesn
2.1 {HomuHanHo Hanpemerns 10000 V 10000 V
2,2 | Makcvmanuo HanpemeHve 12000V 12000V
2.3 |HomwuHanHa YecToTa 50 Hz 50 Hz
2.4 | Bpo# Ha hazuTe 3 6p. 3 6p.
2.5 |3asemMsBaHe Ha MpeXara | e npes akTUBHO CLNPOTUBNEHNE; | e NPe3 aKTUBHO CLNPOTUBIIEHNE;

e Npe3 guroracurenta 606uHa;
* U30NMPaH 3Be34eH LIEHTBD

3. NapameTpu Ha eneKTpUUecKaTa pasnpeaenurenqa mpexa HH

Ne
" TapadTupaHo
;;q HapameTsp CrotfinocT/onucanune MPEANONGHHE
3.1 | HomMvHanHo HanpexeHue 400/230V 400/230V
3.2 | MakcumanHo HanpexeHue 440/2563 V 440/ 253 V
3.3 | HomuHanHa Yecrora 50 Hz 50 Hz
3.4 | Bpoi nposogHULY B pasnpegenuTenHara 4 nNposogHa Mpexa 4 npoBoAHa Mpexa
mpexa {L1, L2, Ls, PEN) fL1, La, L3, PEN)
3.5 |Cxema Ha pasnpsaenutenHara Mpema TN-C TN-C
4. TexHWYeCKH NApaMeTPU U APYTH AakHK
Ne
... [apaHTupato
;::q MapameTnp/aannu WSHGKBaW%NAHOHeHHe
4.1 | OBszeHO 3axpaHBaLLO HanpexeHke 10 000 + 2 );/QB’% ‘W"’mi{O}Q\OQ& 2x25%V
4.2 | OBdseHO N3XOAHO {sTOpUYHO) o
HanpexeHwe
4.3 | Hall-BUCOKO HanpemeHne Ha CLopbXKeHve
' 2a Hamotkute BH, Un

i



a

Ne

TPailHO W YeTNMBO:
- cTpara BH: 1U (A), 1V (B), 1W(C
- cTpada HH: 2U (a), 2V (b), 2W (c), 2N

FapaHTUpaHo
;eog MNapameTkp/aadHu NauckBaHe NPeANONEHHe
4.4 | Hal-BUCOKO HanpexeHue Ha ChOopbHEHUe 1100V 1100V
3a HamoTkuTe HH
4.5 | 130n3UMOHHO HVBOC: - -
4.5a |LI min 756 kV min 75 kV
4.5h AC min 28 kV min 28 kV
46 |TepMuueH KNac Ha MW30NAUMOHHWTE F F
mareprany ~ ]
4.7 | KnumaTudeH knac c2 C2 =9
4.8 | Knac Ha okonHarta cpefa E2 E2>~___)
4.9 | Knac Ha noxapoGe3sonacHocT F1 F1
4.10 | Marepuan Ha HamoTkmTe CpH Y HH Al Al
411 |OOxear Ha npesknoyBaTens Ha +2x25% x2x25%
OTKIOHEHMATA Ha HaMOTK1Te
412 | Oxnaxgate AN AN
4.13 | ManwnKeHve 3a MOHTWpaHe Ha 3akpuTo |3a MOHTUpaHe Ha
3AKpUTO
4.14 |EkcnnoartauMoHHa ABOroTPaiHoCcT Ha min 35 roa. 35 roa.
TRaHcdopmaTophTe
5. Akcecoapu
Ne FapanTupako
pne?q HaumeHoBauue WauckeaHe NpennoKeHue
51 | TemneparypeH ceH30p 3a LeHTpanHara Ha Na - 66p. PTC
HaMmoTKa HH W TepMomMeTsp ¢ ANameTbhp ceHsopu w 10p.
min 75 mim ¢bC CTPEMKA 3a TexylyaTa v sa TepMo perie
makcumanHara TemnepaTrypu, Ti19
PasnonoXeH OT cTpaHara Ha wasocauTe
HH, ¢ aea KoHTakTa
52 | Xankn/kykm - 2 Op. Ha Kanaka 3a Oa Ha — 46p. xankm
noBAUraHe 3a nosauraHe,
Pa3noNoXeH Ha
TOpHUTE rpsau
5.3. | BH xknemHv cbepuHeHus, Bii. wWalitu u Ha Ha
raixu, n HH knemHu agantepw
(HaKpafHULK) 32 KNeMHUTe chefuHeHus
33 CBbP3BaHEe Ha anymWHWEBWUTS WNW
mMeaHu obyakn, Ges GumetanHy (Cu-Al)
fracTuHu
5.4 MpepkniodBaTen Ha OTKNOHEHWATa Ha [a Ia
HamoTkMTe BH sa perynvpadHe Ha
HanpexeHueTro - neTHosvunoHeH x 5%
ChC CTbMKA 2,5%
55 | Tabenu; - -
5.5a | hvpmeHa Tabena ¢ oBsBEHUTE JAKHW Ha Ha la
ObNnrapcku €3k, pasnonoxeHa Ha
BUAKUMO MACTO
5.5b | npepynpeauTentu Tabenu 3a la Ha
GesonacHocT ©be cumeon  ‘Mbnrua’
cbrnacHo 1SO 3864, pasnonomeHu
oTnped, Or3ag W Ha TECHWTe CTpaHW Ha
TpaHcgopMaropa, c MWHAMaITHY
pasmepk 75 X 75 mm
5.6 | OsHayeHWe Ha npoXoAHWTe usBOgW —
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pea

HaumeHoBaHUe

ManckpaHe

MapaHTupaHo
npeanoxeHve

5.7

TpaHchopMaTopa & CbopbXeH ¢ Hocella
KOHCTPYKUMS 38 HAAMLKHO W HanpeuHo
NpuABWKBaKe Ha TpaHcdopmaTopa (8
ABE B3aUMHONepneHANKYIIsSpRY NOCOKK) C
4 6p. pasnonoXeHW B KBagpaT TNafKu
Konena.

Oa

Aa

5.8

LvaroHanHo Ha Hocewara KOHCTPYKLUns
(oT gBeTe cTpaHw Ha TpaHcdopMaropa) ca
PasnoNoXeHu Aga 3a3SMUTEHN
onTa/knemu M12 x 40, uspaboTteHu ot
HepbiademMa CTOMaHa

Ha

]

59

Bondku MeTanHu Yactu Ha
TpatHcdopmaropa ¢a  ycToluuBM  Ha
Koposust

Oa

Ha

5.10

Heytpanata Ha TpaHctopmaropa e
opasMepeHa fia U3gbpKa TOBAPHWA TOK 1
TOKA Ha 36MHO KbCO CheiMHEHVE

La

Ja

6 TpudhazeH cyx pasnpenesiMTeneH Kancynosax TpaHcgopmartop 10/0,4 kV, 400 kVA

Tun/pethepeHTeH HoMep CLIMAacHo
Homep Ha cTanAapTa R:ETa(JEOI:a Ha NPoU3BOAUTENS
2026 2101 [a ce nocouu
TpuchaseH cyx pasnpedenuTeneH kancynosaH
HaumeHoBaHUe Ha MaTepuana i TpaH{:cp%pmapTélp 10/0,4 kV, 403 kVA
CtkpaTeHo HaMMEHOBaHKWe Ha MaTepuana Tpaxcopmarop cyx 10/0,4 kV, 400 kVA
Ne
FapaHTupaHo
;e?q TexHUuYecKu napameTbp UsuckBaHe NPeAnoNEHND
6.1 3arytu Ha npaseH xoa max 750 W max 750 W
(Aokazea ce ¢ npoToKon Bux INpunoxerwe 7
oT aKpeguTUpada
nabopatopusa 1
cepTudnkat/akpeuralns
Ha naboparopusaTta
M3BBpLUMIIA MPOBEpKaTa)
6.2 | 3arybu Ha KbcO ChefvHeHWe Mpu max 5500 W max 5500 W
120°C (noKasBa ce C NPOTOKON Bk [Tpunoxenue 7
OT aKpeauTUpaHa
naGopartopvs 1
cepTuchukar/akpeauTaums
Ha naGopaTtopusaTa
M3BBPLUMNA NPOBEpPKaTa)
6.3 | HanpexeHne Ha KbCO ChefuHEHVIE 6 % 6%
npu oBaBeH M3XoAeH ToK npi 120°C
6.4 | OsHayeHwe Ha CBbP3BAHETO Ha Dynb
HaMmoTKWTE (Tpyna Ha CBbLP3BAHE)
6.5 | KnemHw cheguHeHUs Ha NpoXoaHuTe Bont M12
n3Bogu Ha HamoTkuTe BH




Homep Ha cTaHdapTa

Tun/pethepeHTeH HOMep CBITIACHO
Karasiora Ha Npon3BoauTena

20 26 2101

Oa ce nocouun

HaumeHoBaHKe Ha MaTepurana

TpuhazeH cyx pasnpegenuTeneH Kancynosan
TpaHcgropmaTop 10/0,4 kv, 400 kVA

C'bi(paTeHO HaMMeHOBaHWe Ha MaTepHrana

Tpancdopmarop cyx 10/0,4 kV, 400 kVA

Ne

[apaHTUpaHo
no TexHUUECKK NapameThp WanckeaHe npg,qnox(‘t)eu —
pen .
6.6 | KnemHu ckeguHeHus Ha npoxoguure | Kakto e nokasaHo | Kakto e \n@
“3BOAM Ha HaMmoTkuTe HH, cbrn. T.5.3 | uHaukaTUeHO Ha | VHAWKETUBHO Ha
no-rope thurypara no-gony, | durypara ne-gony,

uanbnHeHo ¢ 2 ©6p. {usnbnHeHo ¢ 2 6p.
Gonroge or | BonToBe oT
Heptwgaema CToOMaHa | HepbXAaeMa cToMaHa
Mi2Z ¢ noaxoaswa M12 ¢ noaxoasawa
OBIDKKUHA, rakm y ABIKUHA, rafikm ¥

wainbu Laitu

6.7 | Humo Ha 3sykoBa MOWHOCT, Lwa max 60 dB max 60 dB
{nokasea ce ¢ NPOTOKON Bux MNpunoxeHue 7
OT aKpevTUpaHa
naGoparopua v
cepThhukaT/akpeauTal
s Ha nabopatopusaTta
vaBbLpLIMNa
npoBepkara)
6.8 PascTosHne mexay cpefHuTe NMHUKU 760 mm 760 mm
Ha Konenara 3a npuiBlXBaHe Ha
TpaHcdopMaTopa no HaaneXHaTa U
HampeyHata oc (AbNMWHA  Ha
cTpaHaTa Ha ksappara ChMMacHo T.
5.7 no-rope)
6.9 | OBuwo Terno - UHEUKATUBHO max 1500 kg max 1500 kg
[a ca nocouu
6.10 | MakcumanHu pasMepu: ABLMKUHE X max (1650x870x1700) max 1650x870x1700
LHMPOUMHA X BUCOMUHE mm mm
Ha ce nocovaTr
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7, TpuchazeH cyx pasnpefenureneH kancynosaH TpaHcdopmarop 10/0,4 kV, 830 kVA

Tun/pethepeHTer HOMep CBINACHO
Homep Ha cTarnapTa Katanora Ha npoussoguTens
2026 2102 fa ¢e nocoun
TpudiazeH cyx pasnpeaenureneH KancynosaH
HavmeHoBaHMe Ha MaTepurana pudp TpaH¥3X¢F:>pmaTop 10/0,4 KV, 630 kVA
CbKpaTeHo HaMMeHOBaHWe Ha MaTepuana Tpaxcthopmatop cyx 10/0,4 kV, 630 kVA
Ne
TapanTupaHo
no TeXHUUYECKH NnapamMeTLp WanckeaHe npggnomiﬁwe
Pen ~|
7.1 3arybu Ha npaseH xof max 1100 W max 1100 W
{noKa3ea ce ¢ NPOTOKON OT Bk [punox&hug
akpsauTUpaHa
natoparopusi 1
cepThdlikat/akpeantayma
Ha nabopatopusita
U3BbPLUMNA IPOBEpKaTA)
7.2 3arydl Ha KbCO CheAuHeHue max 7600 W max 7600 W
npu 120°C (fioKa3Ba ce ¢ NPOTOAKON OT BYX Mpunoxerue 7
aKpefuTpaxa
nadopartopva u (
cepTuhukat/akpeauTaLms
Ha nabopatopnaTa
M3BLPLIMIIA NPOBEPKATA)
7.3 Hanpexenue Ha KbCO 6 % 6 %
ChbefiMHeHre npv obngeH
uaxoneH Tok npu 120°C
7.4 OsHaueHWe Ha CBLPIRAHETO Ha Dynd Dynb
HamoTkuTe (rpyna Ha
CBBLp3BaHe)
7.5 Knemhu ChefuHeHus Ha Bont M12 Bont M12
NpoXopHUTE V3ROAN Ha
HamoTkuTe BH
7.6 Knemnw CheJMHeHust Ha Kakro e nokasaHo | Kakro e foxazaHo
NPOXoAHUTe wasoau Ha | UHAWKATWBHO Ha duryparta | UHOMKETUBHO Ha durypara
Hamotkate HH, curii. 7.5.3 no- | no-aony, nsnwbateHo ¢ 2 6p. | no-aony, UsnbnHeHo ¢ 2 6p.
rope GonToBe OT Hepbxaaema | Gontose OT Hepuaaema
ctomara M12 ¢ noaxoaswa | ctomana M12 ¢ nogxogsuia
OBIDKWHE, raiiky ¥ Wanbn ABIMKNHA, rafiky 1 Wanou
. - . S ‘ e oy
L
#
7.7 Hueo Ha 3ByKCBa MOLLHOCT, Lwa max 62 dB
{noKa3Ra ce ¢ NPOTOKON OT
aKpeguTMpaHa
natopatopusa u
ceprTuduKkaT/akpeguTauis
Ha naboparopunTa
U3BBLPLLMNG NPOBEpKAaTa)
7.8 Pasctofinve wMexay cpegHuTe 760 mm
nHUK Ha Konenara  3a
npuaBK¥BaHe Ha
TpaHcdiopmaTopa No HagnbxHara
M HafnpeyHata oC (ALNXMHA HA
CTpaHaTta Ha KeafpaTta CLMnacHo
7. 5.7 no-rope)




/

Homep Ha cTanpapTa

Tun/pedrepeHTeH Homep cbIMAacHo
KaTarora Ha Nnpou3BOgUTENA

20 26 2102

Ha ce nocouu

HaumeHoBaHUe Ha maTepuana

TpudbaseH cyx pasnpeaenuTeneH kancynosau
TpaHcdopmaTop 10/0,4 kV, 630 kVA

CeKpaTeHO HAMMEHOBaHHE Ha Marepnana

TpaHcdopmarop cyx 10/0,4 kV, 630 KVA

Ne
MapaHTupaHo
pne?q TexHuuecku napameTsp Maucxsaug S
7.9 OBLWo Terno- UHAUKaTUBHO max 1900 kg max 1900 kg B
Da ce nocouu -
7.10 | Maxcumantu pasmepu. max (1850x920x1850) mm | max 1850x920x1850 mm

AbMXUHa X WMpoYMHa X
BWUCOYWHE

[a ce nocovar

8. TpuchaseH cyx pasnpenenuTteriel KancynoBaH TpaHctopmartop 10/0,4 kV, 800 kVA

Tun/pethepeHTed HOMep ChrRacHo
Homep Ha cratinapra Ka'r;?wl:a Ha npousBoauTens
2026 2103 fla ce nocoyn
TpudraseH cyx pasnpeaenuTeneH KancynosaH
HaumeHoBakine Ha marepuana i TpaH};X(b%ngTgp 10/0,4 kV, 800 KVA
ChKpaTeHo HaMMeHORaHKe Ha MaTepuana Tpanchopmartop cyx 10/0,4 kV, 800 kVA
Ne
MapaHTupaHo
pne(;:L TexHU4ecKU napaMeThbp Wauckeane npeanoxXeHme
8.7.1 | 3arydbv Ha npaseH xon max 1300 W max 1300 W
{noxazea ce ¢ npoToKon oT Bk [MpunoxeHne 7
akpenuTpaHa
niabopatopus u
ceptudmkat/akpeaurans
Ha naboparopusTa
WaBbpLMNa NpoBEpKaTa)
8.7.2 | 3arybu Ha KbCO CbeAvHEHWE Npu imax 8000 W max 8000 W
120°C (nokasBa ce ¢ NPOTOXON OT BYX Mpunoxenue 7
akpesuTUpaHa
Habopartopusa u
cepTudrKaT/akpeguTauun
Ha nafopatopusita
WaEBLPLUWMAA NpoBepKaTa)
8.7.3 | HanpexeHue Ha KbCO 6 % 6 %
ChefuHeHWe npy obaBeH K3xoneH
TOK npu 120°C
8.7.4 | Osna4yeHvwe Ha CBLP3BAHETO Ha Dynb Dynb
HamMoTKuTe (rpyna Ha CBLp3BaHe)
8.7.5 | KnemHu ChenHeHns Ha Bont M12 bont M12
NPOXOAHUTE M3BOAW HA HAMOTKUTE
BH
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Homep Ha cTaHAdapTa

Tun/pechepeHTeH HoMep CLIMACHO
KaTanora Ha npou3BoAUTena

20 26 2103

Ha ce nocoun

HaumeHosaHue Ha Marepuana

TpudhaseH cyx pasnpefenureneH KancynosaH
TpaHcdopmatop 10/0,4 kV, 800 kVA

C'praTeHo HanMeHOBaHWe Ha MmaTepuana

Tpaxchopmarop cyx 10/0,4 kY, 800 kVA

Ne

MapaHTUpaHo
pne(::; TexHU4YecKM NnapameTsp WN3uckeane npggn omgnu o -
8.7.6 | Knemum CheArHeHWs Ha | Kaxro e noxkasaHo | Kakro e noxaga%;
npoxogHuTe M3BCAN Ha | MHAMKaTUBHO Ha huryparta | MHOUKaTHBHO Ha urypa
HamoTkute HH, cbra. 7.5.3 no- | no-nony, UanbnHeHo ¢ 2 6p. | RO-AONY, N3NBLIHEHD P
rope GonToBe OT HepwbwAaeMma | BonToBe OT HepbXaaeMma
cromaHa M12 ¢ nogxoaatya | ctomaHa M12 ¢ nogxogsita
ABIDKUHA, rafiky v waitd ObMKWHE, Taiky 1 WakbK
P ) . ‘;PQ'
8.7.7 | H4BO Ha 3BYKOBZ MOLUHOCT, Lwa max 64 dB max 64 dB
{Ookasea ce ¢ NPOTOKON OT swx TpunoxeHve 7
akpesuTUpaHa
naboparopus U
cepTuukat/axpeavtaumns
Ha nabopaTtopusTa
U3BBLPLLMNE NposepKara)
8.7.8 | PascToaHue wMmeway cpefgHurte 760 mm 760 mm
TMHAN Ha  Konenara  sa
npuaBuKBaHe Ha
TpaHchopMaTopa no HagnbxHaTa
W HanpeuHata oc {QbMKWHA Ha
cTpaHaTta Ha KBafpara CbrMacHo
1. 5.7 no-rope)
8.7.9 | Obuwo Terno - UHAKKaTWBHA max 2200 kg max 2200 kg
Ha ce nocoun
8.7.10 | MaxcumanHu pasmepy: abmxuna |max (1800x1020x1850) mm | max 1900x1020x1850 mm

X WHMpoYrHa X BUCOYUHA

[a ¢e nocovar
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HaumeHoBaHWe Ha MaTepnana:  TpugasHi Cyxu pasnpeaenuTentu
TpaHcdopmartopy, 20/0,4 KV, no 250 kKVA

CbKkpaTeHo HauMeHoBaHWe Ha MaTepuana: TpaHchopmaTopy, cyxu, 20/0,4 KV, ao 250 kVA

O6nacT: H ~ TpaxcthopmaropHu nocrose Kateropus: 26 — Cunoey TpaHcgopMaTopm
| - En. noacraHuuy 110/CpH

MepHa eguHuua: bpoi ABapuiinu 2anacu: la

XapaKTepucTHKa Ha MaTepuana:

TpudasHn cyxu pasnpefenuTenin TPAHCHOPMaTOPH, KANcyrnoBaHi B eNOKCUAHA CMONa, C a MI/[HVIG;
HaMOTKM.

W3nonaBaHe:
TpatcopmaropuTe ca NpeAAHasHaYeH 38 MOHTYPAHE Ha 3aKpUTO, C CTECTBEHA BEHTUNALMS Ha Bb3YXa.

COTBETCTEME HA NPOANIOKEHOTO U3MTBbIHEHNE ChC CTAHAAPTUIALUOHHNTE [OKYMEHTH:
TpudpasHuTe cyxu pashpenenuTeniHy TpaHcthopMaropy Tpsbea fja OTroBapaT Hali-Manko Ha nocoveHuTe
no-gony CTaHAapTV UNW eKBUBANEeHTH 1 HA TEXKUTE BANVAHNA N3MEHEHIS 1i NONPAaBKY:

+ B[IC EN 60076-1:2011 "Cunosu TpaHcopmatopu. Yact 1: OBy nonoxerus (IEC 60076-1:2011);

) *B[IC EN 60076-5:2006 ,Cunosn Tpancdopmatopu. Yact 5. YCTORMMBOCT Ha W3ABPHEHU KboW
cbeaunHenus (IEC 60076-5:2006)";

» B[IC EN 60076-10:2003 ,Cunosu TpaHcgopmaropn. Yacr 10: OnpegensaHe Ha HYBATa Ha wyma ((EC
60076-10:2001)";

« BAC EN 60076-11:2006 Cunosu TpaHctopmaropu. Yact 11: Cyxu TpaHcdopmatopu (IEC 60076-
11:2004); n

» PETMAMEHT (EC) N2 548/2014 HA KOMWUCUATA o 21 mail 2014 rognHa 3a npwnarade Ha [lupekrusa

2009/125/EQ na Esponelickusi napnameHT ¥ Ha CbBeTa HO OTHOWEHNE HA MankuTe, cpepHuTe v
ronemuTe CUosK TpaHcgopMaTopw.

NancKBaHua KeM AOKYMEeHTaUuuATa ¥ UanureaHuATa:

Ne
Mpunoxexne N2
no HOoKkymeHT
pen {nv TexeT)
1. [ TouyHo 0Bo3HaueHWe Ha TMNa Ha TPaHCHOPMATOPUTE, NPON3BOAUTENS U TC,
CTpaHa Ha NPoW3XOA W NoCNeAHo UsfaHve Ha karanora Ha npoussoautena | JIEMUA-TPAGO" EAL,
Buarapus,
MpunoxeHve Ned
2. | TexHu4ecko onucaHue, rapaHTMpasu napaMeTpy v akcecoapy MNpunoxeHne Ne2
- 3. |YepTexu ¢ HaHeCeHW pasMepy, BKMIOYUTENHO PasnonoXeHne ¥ 03HauysHue Mpunoxenve Ne3
) ) Ha NPOXOAHKUTE U3BOAU Ha Kanaka
4. |Yeprex c HaHeceHn pasmepy Ha dmpMeHaTa Tabena ¢ obsBeHUTe faHHu MNMpunoxeHue Ne4
Ha ObArapcku e3uk
©. |TIpOTOKOMM OT TUMOBW M3NWTBAHWSI HA GHITIMACKY WKW BbITapcku esuk MpunoxeHue Neb
cwriacHo npunoxumnte (BOC)EN/IEC 60076 unu eKkBUBaNEHTH HaM-MaNKo
3a:

1. MsnuteaHe Ha niperpsisade corn. (BAC)EN/IEC 60076-2;
2. [nenexTprynn Tunosy usnuTeanwua curn. (BAC)EN/IEC 60076-3;

3. MiamepsaHeTo Ha HUBOTO Ha WyMa cbrn. (BAC)EN/IEC 60076-10, T.
11.3,

3a cneAHnTe NpefcTaBUTENY Ka ramara:
o TpuasHu cyxu pasnpefenuTenyu TpaHcdopmaropu - 20/0,4 kV, 160
kVA;

¢ TpudasHy cyxn pasnpefenureniu TpaHcgopmaropy - 20/0,4 kV. g""'r-«.. N

KVA; sl

C NPUNOXEH CNUCHK Ha NPOBSABHUTE USNUTBAHUA Ha Gbnrapg) wni\EMuk/}\
N

8. !AHCprKqumsa MOHTEMK, W3NUTBaHKA Npeay BbBEXaaHe B ‘go?%u} wb*“ox{eHM7N96

no,q,qbp)#auen eKCnoaTalus, pesuans , ©r \5h
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TeXHMIeCKH AaHHU
1, XapakTepucTUKM Ha paBoTHaTa cpeaad v MAGTO HA MOHTUPaHS

¢ NPE3 aKTUBHO CLNPOTUBIIEHNE,
¢ MPE3 AbloracuTenHa B60G1Ha;
& YU30NMPaH 3B&34EH LIEHTBD

Ne
no XapakrepucTuKaiMACTo Ha CroiHocT/onUcanue FapaHTHpaHO NpeanoKeHKe
pen MOHTUpPaHE
1.1 | Temnepatypa Ha oOKORHWs | « He no-eucoxa or +40°C; ¢ He no-sicoka ot +40°C;
BL3AYX ¢ He no-Bucoxa ot +30 °C » He no-Bucoka ot +30 °C
CpedHO MecevHa Temnepatypa | CpefHo MeceyHa Temneparypa
Ha Hail-Tonnust Mecel oT Ha HaW-ToONNUA mMeceL; oT
rogvHara rofuHata
¢ He no-sucoka ot +20°C ¢ He no-sucoka ot +20%.C§’
CpeAHO MecevHa TeMnepartypa | cpefHo MGCE‘-IH&WU
npes roguHara npes roguHara
e He no-Hyicka or MuHyc -5°C | « He no-Huicka 0T Mubyc -5°C
1.2 | Hagmopcka BUCOMUHA Lo 1000 m 0o 1000 m
1.3 | 3ambpcsasaHe CreneH Ha 3ambpcasaHe 1 (P1) | Crened Ha sambpesasade 1 (P1)
(Hsima aambpcaBate unu ce (Hsima sambpesiBare unu ce
NosBsiBa CAMO CYXO NOABSREA CAMO CYXO
HEMNpOBOAVMO 38MbpCABAHE. HeNpPOBOAUMO 3aMbpPCABaHE.
3ambpcaBaHeTo He oKaaea 3aMbperBaHETO He OKasBa
BRusiHKUe.) BOusHKE.)
1.4 ] MscTo Ha MOHTUPaHe Ha 3akpuTo Ha sakpuro
2. MapameTpy Ha enekTpMyecKaTa pasnpeaenurenta mpexa CpH
Ne
Ho Mapamersp CroliHocT/ONNcaHue FapaHTUpaHo NpeanoXxeHne
pen
21 | HomuHanHo HanpexeHue 20000V 20000V
2.2 | MakcumanHo HanpexeHue 24 000V 24 000V
2.3 | HomuHanHa yectoTa 50 Hz 50 Hz
2.4 | bpoit Ha thasuTe 3op. 3 6p.
2.5 |3asemMsizaHe Ha Mpexara

* NIPE3 aKTUBHO CHIPOTUBNEHUE,
* Npes guroracutenta 6obuHa;
* Y30NMpaH 38e308H LUEHTHP

3. NMapameTpu Ha enekrpyUuecKaTa paznpeaenurtenHda Mmpexa HH
Ne
" MapaHTUpaHo
;ec;l MapameTbp CronHocT/onucaHne NpeAnoKeHne
3.1 | HoMuHanHo HanpexeHvwe 4007230V 4007230V
3.2 | MakcumanHo HanpemeHue 440 /2583 V 440/ 253V
3.3 |[HowmwnHanda yecToTa 50 Hz 50 Hz
3.4 | bpol nporogHULUM B pasnpejenvTenHara 4 npoBofHa Mpexa 4 npoBsofHa mMpexa
Mpexa {L1, Lz, L3, PEN) (L3, L2, L3, PEN)
3.5 |Cxema Ha pasnpegenurendara wpexa TN-C TN-C
4. TexHW4YECKWA NapaMeTpu W ApYri AaHHn
Ne
MapadTpado
pnec:1 NapameTbpipaHHu WauckeaHe NpeANOKeHMe
4.1 | O6aseH0 3axpalBallo HanpexeHve 20000£2x25%V 20000£2x25%V
4.2 | OGsaBeH0 W3X0AHO {BTOPUYHO) 400/ 230V 4001230V
HanpexeHue
4.3 | Hai-BUGCOKO HanpexeHUe Ha CLOPBXEH!KEe 24 000V e 24000V
33 HamoTkuTe BH, Um sﬂ*’)ﬂi’i‘ﬂg‘\
4.4 | Hai#-BUCOKO HanpexeHue Ha chopbieHue 1100 V [\EMU 7 490V
3a HamoTkuTe HH O N\
4.5 |WsonaluoHHO HUBO, - f:/ K 0 . <4
4.5a |LI min 125 <xf (17~ fmh'l 3
45b |AC min 50 KY\ ¢~ A
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Ne
FapanThpaHo
pnel MNapamerbp/oaHnu HM3anckeaHe NPBANONKeHME
46 |TepmwueH Knac Ha  UM30NaUUOHHUTE F F
MaTepuanu
4.7 | Knumaruded knac C2 C2
4.8 | Knac Ha okonHaTa cpena E2 E2
4.9 | Knac Ha noxapobesocnacHocT F1 Fi
4.10 | Marepuan Ha HameTkute CpH 1 HH Al Al
411 |O6xsar Ha  nNpeBKMOYBaTENA  Ha £2x25% 12x25%
OTKITOHEHUATA Ha HamMOTKUTE
4.12 | Oxnaxgane AN _ A=<
4.13 | UsnbrHeHue 3a MoHTMpaHe Ha 3aKkpuTo | 3a MOHTMpae Ha 33xpuTo)
4.14 |EkcnnoarauuoHHa AbNroTpaiHocT Ha min 35 rog,. min 35 roa.
TpaHchopMaTopuTe
5. Akcecoapu
Ne MapanTUpaHo
pne(lq HanmeHoBaHue Wauckrane o
5.1 |TemneparypeH ceHsop 3a HeHTpanHara Ha Ha—66p. PTC
HamoTtka HH w TepmomeTLp ¢ AuameTsp ceHaopy 1 16p. Tepmo
min 756 mm CbC CTPEnky 3a Texylara v 3a pene T119
MakcumanHara TeMNepaTypH,
pasnonoyeH OT cTpaHaTa Ha KM3BoAuTe
HH, ¢ aBa KoHTaKTa
52 |Xankwfkykw - 2 ©Op. Ha Kanaka 3a Ha [a —46p. xanku 3a
noeavraHe noBAuraHe,
PasNCNOXeHW Ha
ropHWTE rpesm
5.3. |BH knemHu cbepuHeHus, Bkn. waktu u Ha Ha
rangu, M HH knemHn agantepy
(HakpalHWuW) 3a KneMHUTe cbefUHEeHWs
33 CBbP3BaHEe Ha anNyMUHWEBUTE WMV
meaHwn obysku, Ges GumeTanHu {Cu-Al)
MNACTHHY
b.4 |MpeekndBaTen Ha OTKNOHEHWsTa Ha Oa Ha
HamoTkute BH 3a perynupaHe Ha g
HanpeXeHUeTo - NETNO3NLIMOHEH + 5% cbe
cTenKa 2,5%
5.5 |Tabenu: - -
5.5a | cupmeHa Tabena ¢ oBaBeHnTe AaHHK HA Na Ja
OBRrapcky esuk, pasnonoxeHa Ha BUAUMO
MSACTO
5.6b | npsaynpsauTenny Tabenu 3a Ha Jla
fesonacHocT ©bC  cuMBOn  “MbnHus"
cbrmacHo IS0 3864, pasnonomeHu
oTnpen, 0T3a W Ha TEeCHMTE CTPaHW Ha
TPAHCHOPMATOPA, C MUHUMANHUW pasmepu
75 X 75 mm
5.6 [QOsHavyeHWe Ha nNpPOXOOHWTE W3BOAN - Oa Ha
TpafHO W YeTIIUBO;
- cTpaHa BH: 1U (A), 1V (B), 1WI(C
- cTpanda HH: 2U (a), 2V {b), 2W (c), 2N
(n)
5.7 | TpaHcdopmaropa e CbopbKeH ¢ Hocella Ha
KOHCTPYKUMS! 38 HBANBLKHO W HAnpeuHo
NpuABKWXBaHE Ha TpaHcthopmaropa (B Ase
B3aMMHOTIEPREHAVKYNAPHA Nocoky) C 4
Op. pasriofiokeHU B Keagpar [rajku
xenena. i°




Ne
FapaHTMpaHo
no HavmeHoBaHue WauckeaHe npeanioxeHme
rea
5.8 | OuaroHanHo Ha HocellaTa KOHCTRYKUMS (01 Oa Ha
fBeTe cTpaHy Ha TpaHcdopMaropa
ca PasnonoXeHy gsa sasemMuTenHw
BGontalknemun M1i2 x 40, vapaboreHu
OT HepB¥AaeMa cToMaHa
59 | Boudku MeTanHK JacTu HE Aa Ha
TpaHcpopMaTopa ca YCTohdMBeu He
Koposus
5.10 |Heytpanara Ha TtpaHcdiopmaropa ¢ Aa a
opasMepeHa ja M3bpwa TOoBapHUA
TOK W TOKa Ha 3EMHO KbCO
cheflUHEHHe

6 TputhaseH cyx pasnpedenuTened KancynoBax TpaHcthopmartop 20/0,4 kV, 160 KVA

Homep Ha cTaHaapTa

Tun/pedepeHTer HOMBP CHIMACHO
Karanora Ha npow3BoauTens

2026 2209

Ha ce nocoun

HanmMeHoEBaHve Ha Marepuana

TpudbaseH cyx pasnpefenuTensH kancynosaH
TpaHcgopmarop 20/0,4 kV, 160 kVA

C'praTeHo HauMeHOBaHWe Ha MmaTepuana

Tparcchopmartop cyx 20/0,4 kV, 160 kVA

Ne
[apaHTMpaHo
;e(:x TexHWUECKN NapamMeTbp W3nckeaHe NpEeAnoKeHMe
6.1 | 3arybu Ha npaseH Xog max 400 W max 400 W
{noxazea ce ¢ NpoToKON aT sux MpunoxeHue 7
akpeauTUpana nabopaTopus
n ceprudhurat/akpegutalus
Ha naboparopuaTta
. USBBPLUKAA NpoBepKaTa)
6.2 | 3arydm Ha KbCO ChefiuHeHue npy 120°C max 2800 W max 2900 W
{fokassa ce ¢ NPCTOKON OT K [punoxenve 7
akpepuTiipana naboparopus
W ceprudukaT/akpeguTauvna
Ha naBopartopusra \
¥3BBLRLUMIA NpoBEpKaTa)
6.3 | HanpexeHue Ha Kbco chefjMHeHne npu 6 % 6 %
o6ssen usxogeH 1ok +10% npu 120°C
6.4 | OsHayeHWe Ha CBbp3BaHeTo Ha Dynb Dyn5
HamMoTKUTe (rpyna Ha cBbLp3saHe)
6.5 KriemHy cheavHeRns Ha npoXogHuTe Bonr M12 Bont M12
W3BOAW Ha HamoTkvTe BH
6.6 | KnemHu cbeavHeHus Ha ussoauTe Ha | Kaxto e noxkazaHo | Kakto e noxasaHo
Hamotkute HH ¢wrn. T. 5.3 no-rope WHOMKaTUBHO Ha huryparta | MHAWKaTUBHO Ha
no-gony, komnnekrysanu ¢ 1 | dourypara  no-Hony,
Gont M12 ¢ nogxopsa | komnnextysaHu ¢ 1
OuMXWHA, v raika v waiba ot | Gont M12 c

Hepp¥aaema cToMaHa

() F o s
: [Hd
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NOAXOASRLLE ABIMUHA,
W rafika w waiba or
HepBb¥aema cTomaHa




Homep Ha cTangapra

Tuni/pediepeHTeH HOMBp ChLIAACHO
Katanora Ha npoussogurens

20 26 2209

[a ce noco4u

HaumeHoBanue Ha maTepuana

TpuchaseH cyx pasnpefenuTensH KancynosaH
TpaHchopmaraop 20/0,4 kY, 160 kKVA

CuKpaTeHO HaMeHOBaHKe Ha MaTepuana

TpaschopmaTop cyx 20/0,4 kV, 160 kVA

Ne
FapanTHpaxo
pne(,)q TexXHNUYeCKN napamMeThLp UsuckeaHe HpeanoKeHue
6.7 HuBeo Ha 3ByKOBA MOLWHOCT, Lwa max 54 dB max 54B—
(nokasea ce ¢ APOTOKON OT B Mpun ve7
akpeavivpana naopatopus
W cepTuukar/akpeuTauun
Ha nabopaTopuara
M3BBPLLIUNA NPOBEPKaTA)
6.8 PascTosHKe mexgy cpegHuTe niiHUW Ha 520 mm 520 mm
konenara  3a NPUOBWXBaHE  Ha
TpaHcdopMaTopa N0 HapgnbXHata W
HanpeyHaTa oc {fbiXWHa Ha cTpaHaTa
Ha KBagpara ¢brnacHo T. 5.7 no-rope)
6.9 | OBuwo Terno- HHAKKATUBHO max 1000 kg max 1000 kg
([a ce nocoun) '
6.10 | MakcumanHu pasmepu: ObikuHa X | max (1300x780x1330) mm | max 1300x780x1330

LLpoYliHa X BUCOYKUHA

{(da ce nocouu)

mm




7. TpudchaseH cyx pasnpegenuresied KancynopBaH TpaHcdopmarop 20/0,4 kV, 250 kVA
Tun/pechepeHTeH HOMeEp CBrNAGHo
KaTanora Ha npPouU3BoAUTENA
20 26 2200 fa ce nocoyu
TpudbaaeH cyx pasnpefennTeneH KancynosaH
TpaHctopmartop 20/0,4 kY, 250 kVA

Homep Ha cravpapra

HaumeHoRaHWe Ha MaTepnarna

CbKpareHo HauMeHoBaHKe Ha MaTepuana Tpanctopmarop cyx 20/0,4 kV, 250 kKVA
Ne
lMapanTupaHo
no TexHu4ecky napameTsbp WauckeaHe
pen npeanoxeHne
7.1 3arydyW Ha npaseH xof max 520 W max 520 W

{AoKa3Ba ce ¢ nNPoToKON OT BUX MpunoxeHus7
akpepuTUpaHa nabopaTtopus &
u cepruhuKkaT/akpeguTaums
Ha nadopaTtopusaTa

¥3B8LPLIMNA NPOBEPKaTA)
7.2 | 3arybu Ha KbCO CbefWMHEeHUe npu max 3800 W max 3800 W
120°C (AOKa3Ba ce C NPOTOKOA OT B MprnokeHue 7
akpeavTUpana naboparopus
u cepTUduKaT/akpeguTaLus

Ha nabopatopusara
v3BBPLUKMNG NPOBEPKaTa)

7.3 | HampexeHue Ha KbcO CcbheguHeHue 6% 6% .
npy obaeed Waxoner Tok +10% npu
120°C

7.4 | O3nadyeHve Ha CBbPIBAHETO Ha Dynb Dynb
HamoTKUTE (rpyna Ha cBkp3RaHe)

7.5 KriemHW chefnHeHUs Ha NPOXoAHUTE bont M12 Bont M12
M3BOAM Ha HamoTKuTe BH

7.6 ' | KnemHu cbefMHeHuA Ha ussouTe Ha | Kakro e nokasaHo | Kakro e nokasaso
HamoTkuTe HH cwri. 1. 5.3 no-rope WMHOMKaTMBHO Ha duryparta | WHAKKaTUBHO Ha

no-aony, komrnexrysadu ¢ 1 | curypara rno-gony,

Gont M12 ¢ nogxopsiua | komnnextysanu ¢ 1 Gont
ABIDKWHA W rafika W Wwaiba ot | M12 c noaxoAsiua

Hepbxgaema cToMaHa AbMEMHA W railka u
' ‘ ' e watida oT HepwXpaema

CTOMaHa

7.7 HuBo Ha 3sykoRa MOILHOCT, Lwa max 57 dB max 57 dB
(noxasea ce G NPOTOKOM OT pux MpunoxeHue 7

akpeauTMpaHa naboparopus
v cepTudukaT/akpeguTauus

Ha naGoparopuaTta
M3BBLPLLNNE NpoBEpKaTa)

7.8 PascroaHne Mexay cpefHuTe nuHWNA 605 mm

Ha Konenata 3a NpuasveaHe Ha

TpaHcdiopMaTopa No HaaneXHaTta w

HampeyHata o©o¢ {(ABMKWMHA  Ha

CTpaHaTa Ha Keajparta ChTNacHo T.

5.7 no-rope) :
7.8 | O0LWO Terno- WHAKKaTUBHO max 1300 kg

7.0 | MakcumanHu pasmepu: AbMxkvHa X | max (1350x830x1500) mm ;| max
LIMPOYMHA X BUCOYUHA )
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HauMeHoBaHWe Ha maTepuana:

TpwnbasHu cyxu pasnpegenutentu

TpaHcgopmaropu, 20/0,4 kKV

ChKpaTeHo HaMMeHOBaHMe Ha MaTepunana: TpaHcdopmaropy, cyxu, 20/0,4 kV

Qo6nact: H — TpaxcthopmaTopHu nocToBe

MepHa eaunvua: bpoid

| - En. noacraHuuun 110/CpH

Apapuitiy 3anacy: [la

XapakTepucTuka Ha MaTepuarna:

TpuchasHn cyxv pasnpepenvTenHy TpaHcdopmaTopy, KancynoBaHu B eNoKcHAHa cMmona,
HaMOTKM.

HManonasade;

Kareropua: 26 — Cunosk TpaHcdropmaropy

MuHWgBEY

TpaHcdopmaTopuTe ¢a NpsHasHaYeHl 3& MOHTHRAHE Ha 3aKpuTo, C ecTecTaeHa BeHTUNauuA Ha BB3AYXa.

C1OTBETCTBYE Ha NPEANOXEHOTO U3MLNHEHUE ChC CTAHAAPTUIAUUOHHUTE BOKYMEHTH!

TpuchaskuTe Cyxu pasnpeaenuTentun Tpatcdopmaropy Tpabsa Aa OTrOBAPAT Hall-Manko Ha nocoveHure

NO-f#0Ony CTanjapTH UK SKBUBANEHTH U Ha TeXHWUTe BanuaHK W3MEHEHUS W NONPaBKY:
» BAIC EN 60076-1:2011 “Cunosu TpaHcdopmaropu. Hact 1: O6um nonoxenua (IEC 60076-1:2011);
«BAC EN 60076-5:2006 ,Cunoev TpaHcthopmatopy. Yacr 5 YCTOWMKMBOCT Ha M3ABDKAHW KbCU
cweaudenus (IEC 60076-5:2006)";
« BAC EN 60076-10:2003 ,Cunosu TpaHcdopmaropu. Yacr 10: OnpefensHe Ha Husata Ha wyma ([EC
60076-10:2001)";
« BAC EN 60076-11:2006 Cunoeu TpaHcdopmatopu. Macr 11 Cyxu TpaHcdopmaropn (IEC 60076-
11:2004); n

 PEIMIAMEHT (EC) Ne 548/2014 HA KOMWUCUATA ot 21 mait 2014 roguHa sa fip

vnarase Ha [upexrusa

2009/125/EQ Ha Esponeiickusi napnameHT W Ha CbBeTa [0 OTHOWEHWE Ha Mankute, cpeiHuTe U
ronemuTe CUNOBKN TpaHchopmaTopu.

WakcKkBaHKs KbM JOKYMeHTauusATa ¥ U3NUTBaHUATA;

[]
;'I; [oKyMeHT Mpurioxenune Ne
Ky (unu TexcT)
pen
1. |TouHo oBosHauyervwe Ha TUNa Ha TpaHcdhopmaTopuTe, NpowsBoauTens u TC,
CTpaHa Ha NPoUsXoh W NOCNEAHO U3aaHue Ha Katanora Ha nponssoauTens JIEMU-TPAGO!
EAL, benrapus,
MpunoxeHue Ne1
2. | Texnuyecko onucanue, rapaHTUpadi NapaMeTpy W akcecoapy Mpunoxenvie Ne2
3. |YepTexu c HaHeceHW pasmepu, BKNIOYWTENHO pa3nonoxeHue n osHadenue | lMpunoxerve Ne3
Ha NpoXoAHWTe U3BOAN Ha Kanaka
4, |Yeprex c Hanecenu pasmepw Ha (pvpMerara Tabena ¢ oGaBernTe AaHHM Ha | Mpynoxenue Ne4
BLnrapck e3uK
5. |MpoTokonu OT TUMOBM WINUTBAHMS Ha aHrnuiickv wnu Gbrrapckn eawk | [punoxeHue Neb
cbrnacHo npunoxumure (BAC)ENAEC 60076 unun exeusaneHTy Hait-marnko
3a:
1. ManuTBaHe Ha nperpsgate cura. (BAC)EN/IEC 60076-2;
2. AnenexTpuuny TMNoswu nsnuteaHus cern. (BAC)EN/IEC 60076-3;
3. WaMepsaneTo Ha HMBOTO Ha Wwyma cbifl. (BAC)EN/IEC 60076-10, . 11.3,
38 criefHuTe NpeaCcTaABUTENV Ha ramara:
o TpudazHu cyxu pasnpegenutentu tparcpopmaropu - 20/0,4 kV, 800
kVA,
, C NPUNOXEH CNIUCHK HA NPOBEAESHUTE USNUTBaHUA Ha Gbrrapcku esuk..
6. |MHCTpyKUMM 33 MOHTa, U3NWTBaHWSA NPeaw BbBEX/aHe B ekcrinoarauus,
NOASBRKAHE W ekcrinoaTalms, PeBU3ns
7. | EkcrinoarauioHHa ABArOTRaHOCT, rojvHuU

!




TexHuJYecKkn gaHHu
1. XapakTepucTUKM Ha paboTHaTa cpeda W MACTO Ha MOHTHMpaHe

Ne
XapaxkTepucTuKa/MACT .
‘;1:& 0 Ha MOHTHpaHO CroiiHocT/onucaHue FapaHTUpaHO NpeAnoXeHue
1.1 | Temneparypa Ha | He no-sucoka ot +40°C,; ¢ He no-sucoka ot +40°C;
OKORHWA BB3AYX » He no-sucoka ot +30 °C ¢ He no-Bucoka ot +30 °C
CpelHo MecevHa TeMnepaTtypa CPEAHO MecevHa Temneparypa
Ha Hall-Tonnus mMecey oT Ha Haii-Tonnus Mecel oT
rogvHara roguHara
« He no-sucoka oT +20°C cpegHo | « He no-sucoka ot +202
MecevHa Temneparypa npes CpeAHo MeceyHa Temneparypa
ropguMHara npes roguMHara
« He ne-Hueka o1 MuHye -5°C ¢ He no-Hucka oT MUHYGC =
1.2 | Hagmopcka eucounHa | 8o 1000 m 0o 1000 m ,
1.3 | 3ambpcaeaHe CreneH Ha sambpesisae 1 (P1) CreneH Ha 3ambpcaBaHe 1 (P1)
(Hsama sambpcsBane Unu ce (Hama sambpcasade unu ce
NosiBABA CAMO CYX0 nosissAiBa cCamo Cyxo
HEnNPOBOAUMO 3aMbPCsIBaHe. HENpPOBOAWMO 3aMBlCsABaNe,
3aMbpeABaHeTo He oxassa 3ambpcsAsaHeTo He Okasea
BrMsHKe.) BNUsiHKE.)
1.4 | Msicro Ha MoHTUpade | Ha saxputo Ha 3akputo (
2. MapameTpy Ha eneKTpuveckaTa pasnpesenurenda mpexa CpH
Ne
no MapameTbp CroHHocT/ONUCaHue FapaHTHpano npegnoxeHue
pen .
2.1 | HomuHanHo HanpexeHne 20000V 20000V
2.2 | MakcumanHo HanpexeHue 24 000V 24 000V
2.3 | HomudanHa vectoTa 50 Hz 50 Hz
2.4 | Bpo# Ha dhasute 3 6p. 3 6p.
2,5 |3azemaABRaHe Ha MpeXaTta | e npes akTUBHO CLNPOTUBNEHKS; | * MPE3 aKTUBHO CbNpOTUBIEHUE,
* pes gbroracuTenHa 6o6uHa; | e npes pguroracutentHa 6o6uHa,
* Y30NUPAEH 3BE3HEH LBHTDD ® U30NUPaH 3BE834EeH LEHTLP
3. MapameTpu Ha eneKTpUYeckaTa pasnpepenurenta Mpexa HH
Ne
. FapaHTupaHo
[;1931 MNapaMeTbp CroWHocT/onKucatue NpeAnOXeHue
3.1 | HomuHanHo Hanpexenue 400/230V 400/230V (
3.2 | MakcuManio HanpemeHue 440/ 253V 440/253V
3.3 | HomuHanua yectora 50 Hz 50 Mz
3.4 | bpo# npoBoAHWUY B pasnpefenuTenHara 4 npoBofiHa Mpexa 4 npoeofHa mpexa
Mpexa (L1, Lz, Ls, PEN) (L1, L2, La, PEN)
3.6 | Cxema Ha pasnpefenuTenyara Mpexa TN-C TN-C
4, TexHNYECKN NapaMeTpy U Apyry AaHHU
Ne
FapaHTUpaHo
;ec::\ NMapaMeTbp/aaHHu HMsuckeane MpeAnoxeHne
4.1 | OGaseHo saxpaHBalLo HanpexeHe 20000£2x2,5%V U3
4.2 | O0sBeHO n3XoaHo (BTOpUYHO) HanpexeHue 4007230V
4,3 | Hal-BUCOKO HanpemxeHue Ha ChopbXEeHUe 24000V
3a HamotkiTe BH, Un
4.4 | Hali-BUCOKO HanpeMeHne Ha ChopbMerue 1100V
3a Hamorkure HH
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TpalHo Y YeTnnBRo;
- ¢cTpana BH: 1U {A), 1V (B), 1TW(C

Ne
i FapaHTUpaHo
[:Ie(,)q MNapameTsp/aaHHu WauckBaHe HpeAnoXeHue
4.5 | M30nauuoHHo HUBO: - -
4.5a |LI min 125 kv min 125 kv
4.5h |AC min 50 kv min 60 kY
4.6 |TepMuWueH Knac Ha W3onNalUUOHHWTE F F
Marepuanu
4.7 | KnumaTuden knac C2 C2
4.8 | Knac Ha oxonHara cpena E2 E2
4.9 | Knac Ha noxapo6esonacHocT F1 F1
4.10 | Matepuan Ha HamotkuTe CpH 1 HH Al Al
411 |Obxsar Ha  nppeBrniovysaTens  Ha 12x25% . izé\gi%
OTKNOHEHUATE Ha HAMOTKUTE Q
4.12 | Oxnawpaxe AN AN
4,13 | ManknHeHue 3a MoHTUpaHe Ha 3aKpuTo 3a MOHTWpaHe Ha
3aKpUTO
4,14 |EkcnnoartauloHHa ObNTOTPafHOCT Ha min 35 roa. min 35 rop,.
TpanchopMaTopuTe
5. Akcecoapy
Ne MapanrupaHo
pne?q HavumeHoBaHHe UsuckeaHe FPENOKeHMe
5.1 |TemnepatypeH ceH3op 3a LeHTpanHara Ha fAa-66p. PTC
HamoTka HH 1 TepmomeTep ¢ Axamersbp ceHzopn 1 10p.
min 76 mm ¢bC CTpenku 3a Tekyliarta v 3a TEPMO pene
MaxkcumanHata TemnepaTypW, pasnonoxeH T110
OT CTpaHata Ha wssopaute HH, ¢ gsa
KOHTaKTa ‘
5.2 | Xanxu/kyku - 2 6p. Ha Kanaka 3a nosguraHe Ha [a — 48p. xanw
3a NoBAWraHe,
pasnonoxeHy Ha
ropHUTE rpean
5.3. |BH knemHW cbeauvHeHWs, BKI. wWaibu u Ha Ha
raku, v HH rnemuH® apantepu
(HakpaiHWUW) 3a KNeMHUTe cbeawuHeHus 3a
CBbP3BaHe Ha anyMUHUeBUTE MNN MeOHW
obyeky, Ses bumeTtanty (Cu-Al) nnacTuhu
5.4 [lpesKniousaTtén Ha OTKAOHEHWATA Ha fa Ha
Hamotkure BH 3a perynupaHe Ha
HarnpexeHeTo - NeTno3vunoHeH & 5% cue
cTenka 2,5%
55 |Tabenu: - -
5.5a | hupmeHa Tabena ¢ obsBeHWTE AaHHW Ha fa Ha
Obrrapcky e3uK, pasnonoxeHa Ha BUAUMO
MACTO
5.5b | npegynpeaurentu tabenun sa bBesonacHocT Ha Ha
CcxC cumBon "MbnHus" ceirnacHo 150 3864,
PasnofoxeHy oTnpes, 0T3al U Ha TecHUTe
CTPaHW Ha TpaHcopmaTopa, ¢ MUHUMASTHN
paamepu 75 X 756 mm
5.6 |OsHavyeHue Ha nNpPOXOAHWTE WsBOAM ~— Oa na

- crpana HH: 2U (&), 2V (b), 2W (c}, 2N (n)
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Ne
FapaHTpaHo
pne(,)q HaumeHoBaHue Wznckeane NPeAnOKEHHE
5.7 | TpaHcdopmaTtopa e cLopbiKeH ¢ Hocella Ha - fa
KOHCTPYKUMS 38 HafNbXHO W HanpeyHo
npyuaBwxBaHe Ha TpaHcdopmaTopa (B Abe
BIAVIMHONEPREHANKYNAPHU nocoku) ¢ 4
Gp. pasnonoXeHu B KeappaTr [Nafku
Konena.
5.8 |[OuaroHanHo Ha Hoceljara KOHCTPYKUWS a Ha
(oT aBeTe GTpaHW Ha TpaHcopmaTtopa) ca
pasnonoMeHu fBa 3238MUTENHN
Gonra/tnemn M12 x 40, uspabotedn oT ‘g
HepBbKASEMa cTOMAaHa
5.9 | Becuuim METarnHH yacty Ha Ja la
TpaHcopMmaropa ca  yoToWuMBM  HA
Koposus
510 |Heyrpanata Ha TpaHctopMaTopa e Aa Ha
opasmepeHa Aia U3ALPXKaE TOBApHUS TOK U
TOKa Ha 3EMHO KbCO ChbeAVHEHUE
6 TpudaseH cyX pasnpenenuTened KaricynoeaH tpaHcdgopmarop 20/0,4 KV, 400 kVA :
HoMep Ha cTaHAapTa Tun/pedepeHTer HOMep CLINACHO (
KaTanora Ha npousBoauTens
2026 2201 Ha ce nocoun
TpuchaseH cyx pasnpefenuTensH kancynosaH
HanmeHoBakye Ha matepuana TpaHcthopmartop 20/0,4 kV, 400 kVA
CbKpaTeHo HaKWMeHOBaHWe Ha MaTepunana Tpatcdopmarop cyx 20/0,4 kV, 400 kVA
Ne
FapanTupaHo
pne?q TexHMYeCcKH napameTbp WanckeaHe NpeAnoKeHme
6.1 3arybu Ha npa3seH xof max 750 W max 750 W
(noxassa ce ¢ NPOTOKON Bl [punoxeHue 7
OT aKkpeguTupaHa
riaBopaTtopua U
cepTudmkaT/akpegutaumnn
Ha naboparopusira
: W3BBLPLUIWIA NPOBEpKATa)
6.2 | 3arybn Ha KbCO CheAwHeHWe npu max 5500 W max 5500 W
120°C (porasea ce ¢ NpOTOKCA Bk Mpunoxenue 7
OT akpepuTUpaHa (.
naBoparopusi 1
cepTuhuKaT/akpepuTalus
Ha naGoparopuaTta
W3BBPLUMNE NpoBepKaTa)
6.3 | HanpexeHue Ha Kbeo chefuHeHue 6% 6%
npu 0BABEH U3XOAEH TOK Npu 120°C
6.4 . | OsHayeH¥e HA CBLP3BAHETC Ha Dynb Dynb
HaMoTkuTE (Tpyna Ha cBLp3BaHe)
6.5 | KnemHw CheUHEHNA Ha Bont M12 Bont M12
NPpoXoAHUTE U3BOAW HA HAMOTKUTE
BH

. 2

s, 5' e VA

e ] aed it
wl /] TRANSEO.



—

Homep Ha crangapTa

Tun/pegeperTeH HOMEP CbINAcHO
KaTanora Ha NpoMU3BOaAUTE A

20 26 2201

Ha ce nocoun

HaumenoBaHue Ha MaTepuana

TpudpaseH cyx pasnpeaenuteneH kancynosaH
TpaHcdhopmarop 20/0,4 kV, 400 KVA

C'praTeHO HauMeHoBaHKe Ha MaTepuarna

Tpadcthopmarop cyx 20/0,4 kV, 400 kVA

No

["apaHTipaHo
pne?q TexHu4eckn napaMeTsbp UsnckeaHe MPEANOKEHUE
6.6 Knemuu CheavHeHna Ha Kakro e nokasarHo | Kaxro e MOKasaHo
NPOXOAHWTE M3BOAW Ha HaMOTKUTE MHAWKaTUBHO - Ha | UHAMKATWBHO Ha
HH, cern. 7.6.3 no-rope thurypata no-gony, | turypara no-fony,
vanbnHeHo ¢ 2 Op. | u3nkNHEHO ¢ 2 6p.
GonToBe OT Hepb¥jaema | GONToBe OT HepvKaaema
cToMaHa M12 C | cTOMaHa M12 C
noaxoaslia  AbAMMUHA, | NoaXomsila  AbMMWHE,
raikn 1 Waitou raku v wamibn
5. L - » ) s
§ &
6.7 | HuBo Ha 3BYKOBa MOWHOCT, Lwa max 80 dB max 60 dB
(OoKasea ce ¢ NPOToKoN By Mpunoxedue 7
OT aKpeduThpaHa
nabopartopusa K
ceprudhukat/akpenurayus
Ha rnabopatopusita
W3BBPLUMIA NpOBEpPKaTA)
6.8 | PasctosHue Mexay cpegHuTe 760 mm 760 mm
NAHKK Ha Konenata 3a
npuABuKBaHe Ha TpaHcdopmaropa
A0 HaanbXHata W HanpevHarta oc
(ABn¥vHa Ha cTpanara Ha Keagpara
ChIMAcHo T. 5.7 no-rope)
6.9 | OBLo Terno - KHAKKATUBHO max 1500 kg max 1500 kg
Ha ce nocoun
6.10 | Makcumantu pasmepy: AbHXuHa X max (1650x870x1700) max {1650x870x1700)
LIMPOYKHA X BUCOMUHE mm mm

Ja ce nocodar

A




. TpudpazeH cyx pasnpefenuTeneH KancyrnosaH TpaHcdopmarop 20/0,4 kV, 630 kVA

Homep Ha cTadpapTa

Tun/pedhepeHTeH HOMepP CbITMACHO
Karanora Ha NpousBoaAuTens

20 26 2202

[la ce nocoun

HauMeHoBaHKUe Ha MaTepuana

TpuchaseH cyx pasnpeaenurenet kancynosad
TpaHchopmarop 20/0,4 KV, 630 kVA

CbKpaTeHo HauMeHoBaHuWe Ha matepuana Tpaucdopmarop cyx 20/0,4 kV, 630 kVA
Ne
FMapaHTupaHo
pne% TexHU4YeCKN napaMeTLp WancKkBaHe NpeANOKeHUe
7.1 BaryGu Ha npaseH xof max 1100 W max 1100 W
{(poxassa ce G NPOTOKON sk Npunoxerue 7
OT akpeauTupaHa
naboparopus U
ceptudmKar/akpeguTaumna
Ha nabopatopuara
M3BbPLUMNA NPOBEpPKATA)
7.2 3aryu Ha KbCco ChepuHeHde npu max 7600 W max 7600 W
120°C (foxasBa ce G MPOTOKOT BUK Mpunoxerve 7
OT aKpeuTMpaHa
nagopartopus y
cepTutbuKaT/akpeanTauus
Ha naboparopuaTa
UaBbPLUMIA NPOBEpKATA)
7.3 | HanpexeHue Ha KBGO 6% 6 %
cheauHeHne npy 0BABEH WaxodeH
TOK npu 120°C A
7.4 | OsHadyeHne Ha CBLP3BaHETO Ha Dynb Dynb
HaMOTKWTE {Tpyna Ha cebpaBaHe)
7.5 Knemnu ChefuHeHws Ha Bont M12 Bont M12
NPOXOAHWUTE U3BOAW Ha HAMOTKUTE
BH
7.6 Knemnu cbeguHerus Ha Kakro e nokasaHo | Kakro e NoKa3aHo
NPOXOLHWUTS K3BOAN Ha HAMOTKUTE | WHAKKATUBHO Ha | nHaukaTHBHO Ha dqurypara
HH, cbrot. 1.5.3 no-rope thurypata no-gony, | no-gony, namsnHero ¢ 2 6p.
uanbnHeHo ¢ 2 Op. | bonToBe OT Hepb#aaema
fonTose OT Hepbwaaema | ctomana M12 ¢ noaxopsLiua
cTOMaHa M2 ¢ | AwmxuHa, raitku 1 Wwaibu
noAxogsila  AbN¥uHa, . - )r/"”
rafiki v Wwanbu =
]
7.7 | HuBO Ha 3ByKOBa MOLIHOCT, Lwa max 62 dB max 62 dB

(noKasea ce ¢ NPOTOKON
OT akpeauTMpada
nabBopaTopus 1
cepTndhMKaT/akpeauTauua
Ha nabopaTopusita
¥3BBbPLLNNA NpOBEpKaTa)

v [pynoxeHue 7
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Homep Ha craHgapTa

Tun/pedhepeHTeH HOMEp CLINacHo
Karanora Ha npoussoguTens

20 26 2203

la ce nocouu

HaumeHoBaHKue Ha MaTepuana

TpudhaseH cyx pasnpefienuTeneH KancynosaH
TpaHcdropmarop 20/0,4 KV, 800 kVA

ChKpaTeHO HaMMeHOBaHWE Ha

TpaHchopmatop cyx 20/0,4 kV, 800 kVA

Marepuana
Ne MapanTuparo
pnec;1 TexHUYecKHU napamersp Wanckeane NDGANOKEHNS
86 | KnemHu  cveauHenwss  Ha | Kakro e nokasaHo | Kaxro e nokasaHo
NpoXoAHUTS n3BoAK Ha | MHOWKATMBHO Ha durypaTa | MHAMKaTWBHO Ha Qurypara
HamoTkvre HH, cbrm. 1.5.3 no- | mo-gony, wansnreHo ¢ 2 6p. | no-gony, M3NLAHEHO ¢ 2 6p.
rope GontoBe OT HepbxAaema | GonToBe QT Hepb¥gaema
cTtomaHa M12 ¢ noaxoasilia | cromana M12 SRopxoasLia
OBRXWHA, raiky 1 waitn OBLIMKKUHE, U waibu
% ) )
ol
-
8.7 | Hveo Ha 3BykoBa mMoLLHOCT, Lwa max 64 dB max 64 dB
(OOKa3Ba ce ¢ NPOTOKoN OT Bux MNpunoxenns 7
akpeauTUpaHa nabopartopus
1 cepTuthukaT/akpeauTaLus
Ha nabopaTtopusta
U3BbPLLUMNA NpoBepKaTa)
8.8 | PascTtosnue Mexgy cpefHure 760 mm 760 mm
MMHUW  HA  KORenaTa  3a
npuasKBaHe Ha
TpaHcthopmaTopa no
HaAMLXKHaTa ¥ HanpedHata oc
{AbrKMHA Ha cTpaHara  Ha
KBagpaTta cbriacHo T. 5.7 no-
rope)
8.9 | OBWo Terno - UHEUKATHBHO max 2200 kg max 2200 kg
[a ce nocoun
8.10 | MakcumanHu pasmepu: | max (1800x1020x1850) mm max (1900x1020x1850)
AbMKMHE X WMpOoMKMHAa X Ha ce nocouar mm
BUCOUMHA

9




Tun/petepeHTeH HOMep CbIMacHo
Homep Ha cTatinapta HgTa?r)lo?a Ha npou3BoAuUTens
2026 2202 Ha ce nocoun
TputhaseH cyx pasnpefenuTeneH Kancynosan
Haumenomanme Ha matepuana i TpaH}(I;XQJF;JngTc‘Jqp 20/0,4 kV, 530 VA
CbKpaTeHo HauMeHOBaHMe Ha MaTepuana Tpaxcgopmarop cyx 20/0,4 kV, 630 kVA
Ne .

FapanTupaHo
pne?q TexHuuyecku napaMeTsp HMauckrane NpoAnoKeHMe
7.8 | PascrosHue Mewny  cpegHuTe 760 mm 760 mm

RVH¥M Ha Konenarta 3a
npuABWKBaHe Ha TpaHcdopmaTopa
110 Ha@NBKHATA W HanpevHaTa oc
(0emkMHa Ha  cTpaHara  Ha S—
KBafpara cbrnacHo T. 5.7 Ho-rope) ¢
7.9 | OBwo Terno - UHAMKATUBHO ' max 1900 kg \m@oo kg
a ce nocouy
7.10 | Makcumaniu pasmepu; Asn¥uba X max {1850x920x1850} max (1850x820x1850) mm
LLIMPOUMHE X BUCOUMHA mm
fa ce nocovar

(
8 TputhaseH cyx pasnpeAenuTeneH KancyoBaH TpaHcgopmarop 20/0,4 KV, 800 kVA
Homep Ha cTanzapta Tun/ped)epeHTeH HoMEP ChIAacHo
KaTanora Ha npovssogurens
2026 2203 Ha ce nocoun
TpudpaseH cyx pasnpegenuTenset Kancynosax
HaumeroBakme Ha Matepuana i TpaH&(,}deOngTC‘)qp 20/0,4 kV, eog kVA
ChKpaTeHo ];?:Th;:::rﬂr:%e Ha TpaHchopmaTop cyx 20/0,4 kV, 800 KVA
Ne
rapaHTUpaHo
;e?q TexHHuecku napaMeTbp UaunckeaHe HpensoXeHie
8.1 3ary6u Ha npaseH xo4 max 1300 W max 1300 W
{nokasea ce ¢ NpOTOKOM OT B [punosiervie 7
akpeguTupana nabopaTopua
v cepTudukaT/akpequTaLus
Ha naBoparopusita
W3BBPLUNNG NpoBepraTa) (
8.2 | 3arybu Ha KbCco CheguHeERMe Npu max 8000 W max 8000 W
120°C {a0%a3Ba ce ¢ NPOTOKON OT BUWX MpunoxeHue 7
akpeauTupaHa naboparopus
W cepTrdukaT/akpeauTaLus
Ha naboparopuata
K3BBLPLUWNE NpoBepxaTa)
8.3 | HanpexeHue Ha KbCO 6% 8 %
CbeVHeHWE fpu obsiBeH
13xodeH TOK npy 120°C
8.4 | O3HavyeHWe Ha cBbp3BaHeTO Ha Dynb
HaMOTKUT® (rpyna Ha
CBbP3BaHs)
8.5 | Knemnu CbeAUHEHWs Ha Bont M12
npoxXoaHuTe U3BOAN Ha
HaMmoTkuTe BH
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~ TIPUIOXKEHME Nel
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JIABOPATOPUSI 3A M3TIMTBAHE ,JITII - TECT”
K'BM ,JITI[” EOOJI

Crpannna 1 ot 2

CNMUCBK Ha NpoBeAeHUTe U3NNTBaHUA

1.Tpudazen cyx tpauchopmaTop,

Cepmugbuxam 3a axpedumayua

pe2 Ne81JTH sanuoen 0o 11.12.2018 2.
uzoaden om HA"BCA" cvanacro
USHCKBAHUSAIA HA CAROAP
ENISO/IEC 17025:2006

i TC 630720, padpuuaen Nol1291-3, roguna Ha npomssoacteo - 2015.

2. 3ageuren Ha wsmiranuero: “Jemu Tpado” EAJL; rp.Jlepurk, yiu. Buajaiicko rreranne Nol,

3aspka Ne 0043/24.11.2015r.

3. IIponssomuren: “Jlemu Tpado” EAM; rp.Ilepuuk, yin. Buanaticko preranne Nel,

4, TexHHUECKE NaHIH;

O6ozHaueHue TC630/20
Homwnxanua mowmocr (kVA) 630
YacroTa (Hz) 50
HomuHanuo BH
Hanpexexue 20000
{v) HH 400
3ary6u Ha MNpaseH xop 1100
(W) Kbco cheguHeHe Kbm
120°C 7600
HanpexeHle Ha Kb<o ChbefjHeHM e 6
Ipyna Ha cBbp3BaHe Dyn5
PerynauvoHH1 OTKNOHEHMA Ha cTpaHa BH +2%2.5%
BH 24 kV (50 kV rms / 125 kV peak)
WsonaymoneH knac
HH 1.1kV (3kV rms / - kV peak)

OxnaxpaHe

AN

<1000 m

Haamopcka BucouuHa

5. lata H@ }IoﬁyanaHe HA TIPOAYKTA 33 U3NUTBaHe B nabopatopmsira: 15.12.2015r.







JIABOPATOPHS 3A M3MATBAME ,JITIT - TECT”

KBM ,,JITO” EQOJ Crpanuna 1 ot 2

6. 3BLpIneHH H3MTBAHUL:
6.1.PyTHHEH TECT:
6.1.1. iameprane Ha Koe(HITHCHTa Ha TpaHCGOPMAIHA H IPYIIa Ha CBLP3BaHe —
(IEC 60076-1:2011- ¢1.11.3);
6.1.2. VismepBatc Ha aKTHBHOTO CEIPOTHRISHHETO HA HAMOTKHTE C IIOCTOSHEH TOK
(IEC 60076-1:2011-1.11.2);
6.1.3. Miameppate Ha 3ary0uTe B TOKa HA TpaseH xox - (IEC 60076-1:2011-cl.11.5);
6.1.4. UaMeprade Ha 3aryOHTE U HAIIPEKEHUETO HA KBCO CHCAHHEHHE —
(IEC 60076-1:2011-cl.11.4);
6.1.5. Muenexrpuann wanursanust (IEC 60076-3:2013)
6.1.5.1. ManurTBane Ha H30JIAIHSTA ¢ HAIPEKCHKE, IPHIIOKEHO OT BRHINCH H3TOYHEK
(IEC 60076-3:2013-1.10);
~6.1.5.2. ViznuTBane Ha M30TALMATA ¢ HEAYKTHPAHO HallpEXKeHUe
(IEC 60076-3:2013-1.11.2);
6.2.CrietHalen Tecr;
6.2.1. Onpepensaue na 38ykoBoto Huso (IEC 60076-10:2005);

7. Ilepuoj Ha panuTeane: 16.12.2015r.

8. Pesynrar ot usnureanusTa: Hponyrrst Tpudasen cyx tpancdopmarop Tun TC 630720,
dabpraec Ne 11291-3, npemMuHa yclenmHo H3NMHTAHHATA,

Pe3yirraTH OT M3MHUTBAHKATA Ca BIOIOUEHH B TecToBH porokom: Ne 0054-1/16.12.2015;
Ne 0054-2/16.12.2015;

9. COMCHKA OT M3OUTBAHMATA CHABPIKA 2 CTPAHUI.

unx, Katepuna Paituea
(roanie W neuar)
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TEST REPORT
Ne 0054-1/16.12.2015 -

Certificate of accreditation

reg Ne81JIH valid until 11.12.2018
issued by Executive Agency "BAS",
according to the requirements of standard
ENISO/IEC 17025:2006

1, Three phase cast resin transformer,
TC 630/20/0.4, DynS5, Ne11291-3, 2015

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0043/24.11.2015

3, Manufacturer: LEMI TRAFQO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

4. Test methods used : IEC 60076-11:2004;
IEC 60076-3:2013,

5. Date on which the product was received in test room: 15.12.2015

6. Tests performed:
6.1. Measurement of voltage ratio and check of phase displacement
(IEC 60076-1:2011- ¢1.11.3);
6.2. Measurement of winding resistance (JEC 60076-1:2011-cl.11.2);
6.3. Measurement of no-load losses and current (IEC 60076-1:2011-cL.11.5);
6.4, Measurement of short circuit impedance and load losses
(IEC 60076-1:2011-cl.11.4);
6.5 Dielectric routine tests (IEC 60076-3:2013):
6.5.1, Separate source AC withstand voltage test (IEC 60076-3:2013-cl.10);
6.5.2. Induced AC withstand voltage test (IEC 60076-3:2013-cl.11.2);

7. Test date: 16.12.2015
8. Test result: The product passed the tests

9. The report contains: 7 pages

( SN e N I S
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Head of “LTC-TESTV ... IN b e/

(signature and stamp)
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10. Test results:
10.1. Measurement of voltage ratio (20000/400V) and check of phase displacement:

RoloIch

TRANSFORMATOR

(
YOO
Tap Phase | Transformati | Phase | Transformat | Phase | Transformati Vector
changer A on B ion C on group
position coefficient’s coefficient’s coefficient’s
error, %o error, % error, %
( 7-6 90,998 0,07 91 0,07 91,004 0,08
5-17 88,817 0,06 88,818 0,06 88,821 0,06
4-7 86,639 0,04 86,643 0,05 86,644 0,05 Dyn$
8-5 84,451 0,02 84,454 0,02 84,456 0,02
8-4 82,271 0,00 82,273 0,00 82,274 0,00

Measurements were performed with expanded uncertainty of 3% and the confidence level P = 95%.







TEST LABORATORY "LTC - TEST"
TO "LTC" Lid. FC510-1/7
Page3 | All pages7
ROUTINE TEST REPORT —
Revision 0
10.2 Measurement of winding resistance:
e R
— ) ()
TRANSFORMATOR

MRC 6105N

HY.....OM

LV....OM

~ - ORONONO
\ J
Tap changer Ryy, Ruw, Ry, Temperature during test
position Q Q Q. 20°C

7-6 - - - Ry 0,00177606
5-7 - - - Ryw2 0,001811251
4-7 5,07317 5,07148 5,07223 Ry 0,001778244
8-5 - - -
8-4 - - -

Measurements were performed with expanded uncertainty 0,5% and the confidence level P = 95%.

19.3 Measurement of no-load losses and current:

Tap changer Ul U2 U3 n 12 13 P1 P1 P1
position [V] [V] [V] [A] [A] [A] [W] [W] [W]
4-7 401,6 | 398,88 399,6 2,059 1,476 2,121 438,1 275,1 362,7
Uav, Iav. Poy, Ip
[V] (A] [W] [“e]
400 1,8853 1076 0,21

Measurements uig; e ﬁ"g:fo;‘n:ed with expanded uncertainty: 2% for voltage2, 5% for current, 3% for power and the
confidence level F = 93%.
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10.4 Measurement of short circuit impedance and load losses at temperature 20 °C:
Tap changer U1 U2 U3 I1 12 13 P1 P Pl
position [V] V] V] [A] [A] (Al [W] [W] [W]
4-7 684,3 689,6 679,2 10,11 10,25 10,159 5574 555,7 559,2
Uav. [V] | Tav. SP PKC | Uk
[A] (W] W] [%]
684,38 10,17 1672 7101 6,16

Measurements were performed with expanded uncertainty: 2% for voltage,2,5% for curvent, 3% for power and the
confidence level P = 95%. '
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10.5 Dielectric routine tests :
10.5.1 Separate source AC withstand voltage test:
Winding Earthing Test voltage, Frequency, Test time,
[kV] [B] [s]
. High voltage L.V+tank 50 50 60
[ Low voltage HV+tank 3 50 60

Measurements were performed with expanded uncertainty: 3,6% for voltage and the confidence level P = 95%,
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100kVAC
H100VAC

./

/

\
oRoBoR

TM50KVA
0.4/100KV
OO0 )
OO0
O TRANSFORMATOR
TMSOKVA |
0.4/4 00KV
- 100KVAC L
1100VAC

T

13

10.5.2 Induced AC v&ithstand voltage test:

Test voltage Frequency, Test time,
2xUn, [V] [Hz] [s]
800 150 40

Measurements were performed with expanded uncertainty: 2% for voltage, 0,0016% for frequency and the confidence level
P =95%.
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11, Instruments used for the tests:

- Turn ratio meter PWR 3-A serial nr.0928-5305;

- Microohmmeter-MRC6105N-serial nr.0928-5306;

- Wattmeter " Yokogava"-WT1600 serial nr.91J702269,

- Castresin VT C1.3.6kV(1500-3000/100V)-VKM24/2/H-serial nr.:

- 345080101, 345080102; 345080103;
- Cast resin CT(25-300/5A)-A0S-serial nr.: 09195334; 09195335; 09195336;
- Capacitor divider(100V/100kV)- serial nr.1954

- Digital thermometer type HI 8757 serial nr.1203939

- Mechanical chronometer type Slava serial nr.0521682

Notes: 1. The results from the tests are referred for the tested product only.
2. Reproduction or copying of the contents of this report in any other form unless its
complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :

Eng. Katerina Raicheva
(signature and stamp)
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Revision 0

TEST REPORT
Ne 0054-2/16.12.2015

Certificate of accreditation

reg. Ne8 LJIH valid until 11.12.2018

issued by Executive Agency "BAS",
according to the requirements of standard
ENISO/IEC 17025:2006

1. Three-phase cast resin transformer,
TC 630/20/0.4, DynS, Ne11291-3, 2015

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0043/24.11.2015

3. Manufacturer;: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

4. Test methods used : IEC 60076-11:2004,

5. Date on which the product was received in test room: 15.12.2015
6. Tests performed:

6.1 Determination of sound levels - JEC60076-10 ¢l.11.2)
7. Test date : 16.12.2015
8. Test resugt: The product passed the tests
9. The repoiﬁontainsz 3 pages

10. Site: Test Room "LTC-TEST", Pernik

Proumm g N

! .
b oopuararen

Eng. Katerina Raicheva
(signature and stamp)
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11, Test result:
~ Details of transformer
Serial Ne :11291-3 kVA: 630 Voltage: 20000 % 2x2,5%/ 400
Details of measuring instrument
Brand: Briiel & Kjzer Type: 2238 Mediator Serial Ne : 2684705
Microphone type : 4188 Microphone serial Ne : 2690664
Test conditions
Feeding voltage: 400V Frequency: 50 Hz
Tap Position : 7-4
A weighted sound pressure level Lp_A:
¥ Dry type transformer without enclosure
L1 Dry type transformer with enclosure
Measuring| dB | dB | dB [Measuring dB dB dB
position 1 2 3 position 1 2 3
1 47,9 | 32,4 | 47,9 9 48,1 32,6 48,1
2 48,3 | 32,6 | 48,3 10 48,2 32,4 48,2
3 482 | 32,1 | 48,2 11
4 478 | 325 | 47,8 12
5 479 | 326 | 47,9 13 L teeend
6 48,3 | 324 | 48,3 14 1 = Transformer noise
7 485 | 32,5 | 485 15 2 = Background noise
8 16 3 = Transformer
479 | 32,4 | 47,9 correct noise
Arithmetic/energy average : | 48,11 ds | on 10 measure points

LpA [ 4561dB

LwA  .59,39dB
Environmeﬁ;t:al éprrection K 2,5009
Principal radiating surface 23,8259 n

Total area of the surface fest room 122,16 m?
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SOUND LEVEL MEASURMENT

12. Testing scheme:

Distance X =1.0m. Distance D = 0.98m. Microphone height from floor: 0,72m

13. Instruments used for the tests:
- Calibrator Sound Level Meter, serial nr.2651663

- Sound Level Meter, serial nr. 2684705
- Measuring Roulette, steel, serial nr. 51217

Notes: 1. The results from the tests are referred for the tested product only.
2. Reproduction or copying of the contents of this report in any other form unless
its complete photocopying is not allowed without written consent from LTC-TEST.

:‘.__1. Oleg Tsvetanov:.............. R

affe s draracsrrrrrrisar s

@g\r\ fure)

2. Vasil Vasilev:........ i?

Eng. Katerina Raicheva
(signature and stamp)







JIABOPATOPHS 3A M3IUTBAIE ,JITII - TECT?”
KBM,,JITI” EOOJT

CNMUCHLK Ha npoBeAeHNUTEe N3NMUTBaHUA

1. Tpudasen cyx tpancdopmarop,

Cepmugpuxam sa axpedumayie

pe2. Ne81JTH sanuden oo 11.12.2018 2,
wzdaden om HA"BCA" ,cvenacno
UBHCKBARUAMA HA CMAHOAP

EN ISO/IEC 17025:2006

i TC 630/10, gpabpuuen Noll1329-3, roguna Ha MPOH3BOJCTBO - 2016,

2. 3agpuTen Ha wanutanmero: “Jlemu Tpado” EAJT; rp.llepruk, yu. Buapaiicko scranne Nel,

aagska Ne 0022/15.06.2016r.

3. IIponssoyuren: “Jlemu Tpado” EAJL; rp.Ilepuux, yi. Bnapaticko scranue Nel.

4, TexunueckH NAHHH!

QGozHaueHne TC630/10
HemuHanka mowsoct (KVA) 630
Yecrota (Hz) 50
Honﬁmuanuo BH
Hanpexenne 10000
V) HH 400
3ar{y6u Ha MpaseH xon 1100
](w):‘=_ Kbco cbeguHenne Kbm
120°C 7600
HanpexxeHne Ha KbCO cbefiriHenne — (%) 6
I'pyna Ha cBbp3BaHe Dyn5
PerynayuiOHHW OTKNOHEHUA Ha cTpaHa BH *2x2,5%

BH 12 kV (28 kV rms / 75 kV peak)
NsonaunoHex Knac _

HH 1.7kV (3kV rins / - KV peak)
OxnaxxpaHe AN
Hapgmopcka BUCOYNHA <1000 m

5. JlaTa Ha rojfy4aBaHe Ha IpoAyKTa 3a H3nuTeaue B aboparopusra: 08.07.2016r.

Crpannnga 1 oT 2







JJABOPATOPHS 3A UBIIUTBAHE ,,JITII - TECT”

KBM ,JITI[” EOO/J] Crpamuma 1 o1 2

6. M3phpilieEN H3MHTBAHKA:
6.1.Pyrunen TecT: .
6.1.1. MismMeppane Ha Koe(uI(ieHTa Ha TpaHC()OPMAIHMS M IPYIa Ha CBBP3BAHE —
(IEC 60076-1:2011- cl.11.3); '
6.1.2. YiamepBane Ha aKTHBHOTO CBHIPOTHBICHHETO HA HAMOTKHTE ¢ MIOCTOAHEH TOK
(IEC 60076-1:2011-1.11.2);
6.1.3. VamMepBane Ha 3ary0uTe U TOKa Ha npasel xof - (TEC 60076-1:2011-cL.11.5);
6.1.4, ViamepBane Ha 3aryOHTe K HAIPEKEHUETO HA KBCO Che/[MHEHHC —
(IEC 60076-1:2011-cl.11.4);
6.1.5, Muenexrpuynn uanureanu (IEC 60076-3:2013)
6.1.5.1. MizmuTRaHe HA H30JAIHSITA C HATPESKEHHE, IPANOKEHO OT BHHITICH H3TOYHUK
(IEC 60076-3:2013-1.10);
6.1.5.2, VzanurBage Ha W30JIAMITa ¢ HHAYKTHPAHO HATIPEKCHUE
(IEC 60076-3:2013-1.11.2);
6.2.CneniuaneH TecT:
6.2.1. Onpesensue Ha 3pykosoro HuBO (JEC 60076-10:2005);

7. Hepuop Ha wsmarsane: 11.07.2016r.

8. Pesyirar ot manuteanysta: popykrst Tpubaser cyx Tpanchopmarop tun TC 63 0/10,
(abpuaen Ne 11329-3, mpeMuna yCnemuo H3NATAHNSITA.

Peay)ITATH OT H3MHTBAHKATA CA BIJIFOYEHH B TECTOBH MPOTOKOIHA: Ne 0029-1/11.07.2016;
Ne 0029-2/11.07.2016;

9. Cimehka OT H3IMUTBAHKATA CHOBPKA 2 CTPAHUIIH.

umk. Katepuna Paliuea
{ronrtHe 1 mevar)
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TEST REPORT

Ne 0029-1/11.07.2016

Certificate of accreditation

reg. Ne8 1JTH valid until 11.12.2018

issued by Executive Agency "BAS",
according to the requirements of standard
ENISO/IEC 17025:2006

1. Three phase cast resin transformer,
TC 630/10/0.4, Dyn5, Ne11329-3, 2016

2. Customer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0022/15.06.2016

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

4, Test methods used : 1EC 60076-11:2004;
IEC 60076-3:2013;

5. Date on which the product was received in test room: 08.07.2016

6. Tests performed:
6.1. Measurement of voltage ratio and check of phase displacement

(IEC 60076-1:2011- cL.11.3);
6.2. Measurement of winding resistance (IEC 60076-1:2011-cL.11.2);
6.3. Measurement of no-load losses and current (IEC 60076-1:2011-cL.11.5);
6.4. Measurement of short circuit impedance and load losses

(IEC 60076-1:2011-cl.11.4);

6.5 Dielectric routine tests (IEC 60076-3:2013):
ef Sepalate source AC withstand voltage test TEC 60076-3:2013-¢1.10);

6 5:2. Induced AC withstand voltage test (IEC 60076-3:2013-cl.11.2);
7. Test date: 11 .07.2016
8. Test result: The product passed the tests

9. The report contains: 7 pages

BLITAFYD

Head of “LTC-TEST” .rv., G NOUBEAL E

(signature and stamp)
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10, Test results:
10.1. Measurement of voltage ratio (10000/400V) and check of phase displacement:

(OO

TRANSFORMATOR

(
L PYYP
Tap Phase | Transformati | Phase | Transformat | Phase | Transformati Vector
changer A on B fon C on group
position coefficient’s coefficient’s coefficient’s
error, Yo error, % error, %o
( 7-6 45,493 0,06 45,493 0,06 45,495 0,06
- 5-7 44,402 0,04 44,4 0,04 44,401 0,04
4-17 43,32 0,04 43,319 0,04 43,319 0,04 Dyn5
3-5 42,234 0,04 42,232 0,03 42,233 0,03
8-4 41,15 0,03 41,149 0,03 41,149 0,03

Measurementsj_ive’re performed with expanded uncertainty of 3% and the confidence level P = 95%.
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10.2 Measurement of winding resistance:

)

foxoXo

\

/

| TRANSFORMATOR
MRC 6105N
HV.....OM
L LV.....OM
/ OJONONO
[2]
L
Tap changer Ry, Ryw, Ry, Temperature during test
position Q Q 9 23°C
7-6 - - - Ry 0,001715942
5-7 - - - Riw; €2 0,001741811
4-7 1,31908 1,3188 1,31884 Ryw;Q2 0,001712789
8§-5 - - -
8-4 - - -

Measurements were performed with expanded uncertainty 0,5% and the confidence level P = 95%.

10.3 Measurement of no-load losses and current:

Tap changer U1 02 U3 I 2 13 P1 Pr1 P1
position V1 V] [V] [A] [A] [A] [W] [W] [W]
4-7 ’ 401,6 398,37 3999 2,186 1,6 2,197 428,1 271,9 333,3
Uav, Iav. Poy. Iv
[V] [A] [W] [%]
309,97 1,9945 1033 0,22

Measurements were performed with expanded uncertainty: 2% for voltage2,5% for current, 3% for power and the
confidence level P = 95%,

/
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10.4 Measurement of short circuit impedance and load losses at temperature 23 °C:
Tap changer m U2 U3 n 2 P1 P1 P1
position Vi [V] (V] [A] [A] [W] (W] [W]
4-7 355,3 353 355,9 21,38 21,16 21,169 628 609 618
Uav. [V] | Tav. sp PKTC | Ok
[A] [W] W] [%]
354,76 21,24 1855 7108 6,12

Measurements we}*g performed with expanded uncertainty: 2% for voltage,2,5% for current, 3% for power and the
confidence level P = 95%.
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10.5 Dielectric routine tests :
10.5.1 Separate source AC withstand voltage test:

Winding Earthing Test voltage, Frequency, Test time,
[kY] {Hz] [s]
High voltage LV-+tank 28 50 60
Low voltage HV-+tank 3 50 60

Measurements weré“ﬁ;zrfomned with expanded uncertainty: 3,6% for voltage and the confidence level P = 95%.

~
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[
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100kVAC
JMOOVAC

TMBOKVA
0.4/100kV

TMS0KVA
0.4/100kV

()
N

[||—

TRANSFORMATOR

. )
100kVAC =
HO0VAC
10.5.2 Induced AC withstand voltage test:
Test voltage Frequency, Test time,
2xUn, |V] [Hz] [s]
800 150 40

Measurements were performed with expanded uncertainty: 2% for vo

P =295%.

ltage, 0,0016% for frequency and the confidence level

/)
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11. Instruments used for the tests:

- Turn ratio meter PWR 3-A serial nr.0928-53035;

- Microohmmeter-MRC6105N-serial nr,0928-5306;

- Wattmeter " Yokogava"-WT1600 serial nr.91J702269;

- Cast resin VT CL3.6kV(1500-3000/100V)-VKM?24/2/H-serial nr.:

- 345080101; 345080102; 345080103,
- Cast resin CT(25-300/5A)-A0S-serial nr.: 09195334; 09195335; 09195336;
- Capacitor divider(100V/100kV)- serial nr.1954

- Digital thermometer type HI 8757 serial nt.1203939

- Mechanical chronometer type Slava serial nr.0521682

Notes: 1. The results from the tests are referred for the tested product only.
2. Reproduction or copying of the contents of this report in any other form unless its
complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :

ey Oleg Tsvetanov:.............

s
i

|
i ') )
2. Vasil Vasilev:..,......}‘.{. RV adis SURE

v (si@lre)

Eng. Katerina Raicheva
(signature and stamp}
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[
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SOUND LEVEL MEASURMENT

Revision 0

TEST REPORT
Ne 0029-2/11.07.2016

Certificate of accreditation

reg Ne8 IJTH valid until 11.12.2018

issued by Executive Agency "BAS",
according to the requirements of standard
EN ISO/IEC 17025:2006 .

1. Three-phase cast resin transformer,
TC 630/10/0.4, DynS5, Ne11329-3, 2016

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0022/15.06.2016

3. Manufacturer: LEMI TRAFOQ JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

4, Test methods used : IEC 60076-11:2004;

5. Date on which the product was received in test room: 08.07.2016

6. Tests;%;pgrformed:
| 6.1 Determination of sound levels - JEC60076-10 ¢l.11.2)

[

7. Test date : 11.07.2016
8. Test result: The product passed the tests
9. The report contains: 3 pages

10, Site: Test Room "LTC-TEST", Pernik

{ SURE;
[}
[

H

Head of “LTC-TES T ..o (2N QUSREA 5!

Eng. Katerina Raicheva
(signature and stamp)
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11. Test result:
Details of transformer
Serial Ne :11329-3 kVA: 630 Voltage: 10000 % 2x2,5%/ 400
Details of measuring instrument
Brand: Briiel & Kjaer  Type: 2238 Mediator Serial Ne : 2684705
Microphone type : 4188 Microphone serial Ne : 2690664
Test conditions
Feeding voltage: 400V Frequency: 50 Hz
Tap Position : 7-4
A weighted sound pressure level Lp—A:
M Dry type transformer without enclosure
O Dry type transformer with enclosure
Measuring | dB | dB | dB | Measuring dB dB dB
position 1 2 3 position 1 2 3
1 486 | 312 | 48,6 9 48,3 31,4 48,3
2 485 | 31,3 | 48,5 10 48,5 31,2 48,5
3 482 | 31,5 | 48,2 1
4 485 | 314 | 485 12
5 48,8 | 31,6 | 488 13 Legend
6 486 | 314 | 48,6 14 1 = Transformer noise
7 48,7 | 31,2 | 48,7 15 ' 2 = Background nofse
3 = Transf
8 48,5 | 31,3 | 48,5 16 correz?:n:o?sréner
Arithmetic/energy average : | 48,52dB | on 10 measure points

LpA” [ 46,10 dB
LwA | 59,60 dB

Environmental correction K 2,427083
Principal radiating surface 22,86443 m

Total area of the surface test room 122,16 m?






TEST LABORATORY "LTC - TEST"
TO "LTC" Lad, FC 5.10 — 1/10

Page3 | All pages3

SOUND LEVEL MEASURMENT

Revision 0

12. Testing scheme:

Distance X =1.0m. Distance D =0,97m. Microphone height from floor: 0,67m

13. Instruments used for the tests:
- Calibrator Sound Level Meter, serial nr.2651663
- Sound Level Meter, serial nr. 2684705
- Measuring Roulette, steel, serial nr. 51217

1. The results from the tests are referred for the tested product only.
2. Reproduction or copying of the contents of this report in any other form unless
its complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :

2. Vasil Vasilev:.......... \r}

-------------------

(ERETI

s VO

Head of “LTC-TRSTr i L MR

Eng. Katerina Raicheva
(signature and stamp)







JABOPATOPHS 3A U3IIUTBAHE ,JITII - TECT”
KBbM ,,JITI? EOOX

Crpanumna 1 ot 2

CNUCHK Ha NMpoBeAeHnTe N3anNNTBaHus

1. Tpudasen cyx Tparchopmarop,

Cepmughuram 3a axpedumaus

pea Ne81JTH eanuden 00 11.12.2018 2.
uzdaoen om HA"ECA" cvanacro
UBUCKEGAHUAMA HA CINAROAPIN
ENISO/AEC 17025:2006

tun TC 400720, dabpuden Nel1277-3, roxusa Ha ipou3soacTeo - 2015,

2. SasiuTen Ha manuranuero; “Jlemu Tpado” EAJT; rp.llepuuk, yi. Bianaticko prcranue Nel,

zageka Ne 0038/22.10.2015r.

3. Upoussoguten: “Jemu Tpado” EAJL; rp.Ileprnx, yi. Brana#icko sreranue Nel.

4, Texguweckd JaHHH;

O6o3uaueHye TCA400/20
Homunanua mownocr (kVA) 400
YedroTa (Hz) 50

f‘(,HoM’gHanHo BH

| HanpexeHue 20000

W) HH 400

i 3ary6u Ha MpaseH xon 750

(W) Kbco cbefjuHeHye KbM
120°C 5500

HanpexeHne Ha KbCO CbeANHeHe 6
Fpyna Ha cBbp3BaHe Dyn5
PerynayttoHHN OTKNOHEHNA Ha CTpaHa BH +2%x2.5%

BH 24 kV (50 kV rms / 125 kV peak)
WNaonauvioReH Knac
HH 1.1kV (3kV rms / - KV peak)
OxnawpaHe AN
Hapmopcia BUCOUMHA <1000 m

5. Iara Ha OTy4aBane Ha MPOAyKTa 3a H3ursane B madoparopusara: 18.11.2015r.







JABOPATOPUS 3A H3IIUTBAHE ,JITII - TECT” Crpanuma 1 o 2
KbM ,,JITII” EOO/JL P

6. M3pppIIeHH U3NUTBAHH!
6.1.PyTuHEH TecT:

6.1.1. Miameppane Ha Koe(ULHEHTa Ha TpaHCHOPMAIHA H TPYNa Ha CBHP3BAHC —
(IEC 60076-1:2011- cL.11.3);

6.1.2. VisMepBaHe Ha aKTHBHOTO CHIIPOTHBICHHETO HA HAMOTKHTE C IIOCTOSHEH TOK
(IEC 60076-1:2011-1.11.2);
6.1.3. Miameprane Ha 3arybuTe U TOKa Ha IpaseH X0, - (IEC 60076-1:2011-cL.11.5);

6.1.4, MsMeppane Ha 3ary0uTe ¥ HAMPEKECHACTO HA KBCO CHEJHHEHUE —
(IEC 60076-1:2011-cl.11.4);

6.1.5. Jlmenexrprunp wanurBauudg (IEC 60076-3:2013)

6.1.5.1. M3nmreaHe Ha H30TANKATa ¢ HAIIPEKEHHE, IIpHJIO}KCHO OT BBHIIICH H3TOYHHK
(IEC 60076-3:2013-1.10);

6.1.5.2. VianuTeaHe HA H30JIAUATa © HH,LT,yKTI/IpaHO HaIpeXXeHue
(IEC 60076-3:2013-1.11.2);
6.2.Crenuares TecT:

6.2.1. Onpenensue Ha 38ykororo HHBO (IEC 60076-10:2005);

7. Uepuon 1a usnutpane: 19.11.2015r.

8. Peaynrat ot manuTsanuara: Hponykrst Tpubaszen cyx tparcdopmatop THn TC 400/20,
(133613}1‘%?}1 Ne 11277-3, npemuHa yenemuo H3MATAHHATA,

Pe3ynrars OT H3NHTBANKATA Ca BKIOYSHH B TecToBH npoTokomu: Ne 0046-1/19.11.2015;
Ne 0046 2/19 11.2015;

L/
9. Cripchka OT H3IHTBAHMAITA ChBPIKA 2 CTPAHHIH.

wk. Karepuna Paifuesa
(mommHe ¥ mevar)
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TO "LTC" Litd. FC5.10-1/7
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Revision 0

ROUTINE TEST REPORT

TEST REPORT
Ne 0046-1/19.11.2015

Certificate of accreditation

reg Ne81JIH valid until 11.12,.2018
issued by Executive Agency "BAS",
according to the requirements of standard
EN ISO/IEC 17025:2006

1. Three phase cast resin transformer,
TC 400/20/0.4, Dyn5, Ne11277-3, 2015

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0038/22,10.2015

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

4. Test methods used : IEC 60076-11:2004;
IEC 60076-3:2013;

5. Date on which the product was received in test room: 18.11.2015

6. Tests performed:
/6.1, Measurement of voltage ratio and check of phase displacement
| (IEC 60076-1:2011- cl.11.3);
1 6.2, Measuiement of winding resistance (IEC 60076-1:2011-cL.11.2);
| 6,3. Measurement of no-load losses and current (IEC 60076-1:2011-¢1.11.5);
/ 6.4, Measurement of short circuit impedance and load losses
(IEC 60076-1:2011-cl.11.4);
6.5 Dielectric routine tests (IEC 60076-3:2013):
6.5.1. Separate source AC withstand voltage test (IEC 60076-3:2013- cl.10);
6.5.2. Induced AC withstand voltage test (JIEC 60076-3:2013-¢1.11.2);

7. Test date: 19.11.2015
8. Test result: The product passed the tests

9. The report contains: 7 pages

~Eng.” termaRalch'”a"“ o
(signature and starnpj™-
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10. Test results:
10.1. Measurement of voltage ratio (20000/400V) and check of phase displacement:

Kcrch

TRANSFORMATOR

{
™
LYY
Tap Phase | Transformati | Phase | Transformat | Phase | Transformati Vector
changer A on B ion C on group
position coefficient’s coefficient’s coefficient’s
error, % error, % error, %
(' 7-6 90,94 0,01 90,939 0,01 90,941 0,01
) 5-7 88,793 0,03 88,792 0,03 88,795 0,03
4-7 86,646 0,05 86,645 0,05 86,649 0,05 Dyn5
8-5 84,496 0,07 84,494 0,07 84,498 0,07
8-4 82,346 0,09 82,345 0,09 82,349 0,09

Measurements were performed with expanded uncertainty of 3% and the confidence level P = 95%.
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- 10,2 Measurement of winding resistance:

~

oxolo

\

/

TRANSFORMATOR
MRC 6105N
HV.....OM
LV....OM
- 7 OJONONO
o
[2]
Tap changer Ru.ws Ru.w, Ryw, Temperature during test
position Q Q Q 17°C
7-6 - - - Ry €2 0,00290607
5-7 - - - Ruaws€2 0,002961027
4-7 9,09574 9,01324 900582 Ry 2 0,002905688
8§-5 - - -
8-4 - - -

Measurements were performed with expanded uncertainty 0,5% and the confidence level P = 95%.

10.3 Measurement of no-load losses and current:

Tap changey U1 2 U3 11 12 13 P1 Pi P1
position [V] [V] [V] [A] [A] [A] W] W] W]
4-7 401,6 398,45 400,3 1,429 1,011 1,447 3044 191,38 247
Uav. Iav. Poy: Ip
V] [A] W] [%]
400,1 1,2956 743 0,22

Measurements were performed with expanded uncertainty: 2% for voltage2,5% for current,3% for power and the
confidence level P = 95%.
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B <|;c5 |
WT1600
10.4 Measurement of short circuit impedance and load losses at temperature 17 °C:
Tap changer . U1 U2 U3 I1 12 B3 P1 P1 P1
position [V] V] [V] fAl [A] [A] [W] [W] [W]
4-7 654,9 660,2 649,8 6,226 6,059 6,202 300,1 3169 396,7
Uav. [V] | Tav. 3P PKPC | Ok
[A] W] (W] [%]
654,97 6,162 1014 4869 6,19

Measurements were performed with expanded uncertainty: 2% for voltage,2,5% for current, 3% for power and the
confidence level P = 95%.

Y
L L
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WT1600

10.5 Dielectric routine tests :
10.5.1 Separate source AC withstand voltage test:

QQ@
L:uo—c»g:ao-nmz>:u—;]

%

Winding Earthing Test voltage, Frequency, Test time,
[1V] [Hz] Is]
High voltage LV+tank 50 50 60
Low voltage HV-+tank 3 50 60

Measurements were performed with expanded uncertainty: 3,6% for voltage and the confidence level P = 95%.
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T100KVAC
JMOCVAC

@

TMBOKVA
0.4/100KV
SO
OBNONO
Q TRANSFORMATOR
TMBO0KVA
0.4/100KV
- JOOKVAC L
1100VAC

ff |

10.5.2 Induced AC withstand voltage test:

Test voltage Frequency, Test time,
2xUn, [V] [Hz] [s]
800 150 40

Measurements were performed with expanded uncertainty: 2% for voltage, 0,0016% for frequency and the confidence level
P =95%. -

x _
! —
’ d
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11. Instruments used for the tests:

. - Turn ratio meter PWR 3-A serial nr.0928-5305;
- Microohmmeter-MRC6105N-serial nr.0928-5306;
- Wattmeter " Yokogava"-WT1600 serial nr.91J702269;
- Castresin VT C1.3.6kV(1500-3000/100V)-VKM?24/2/H-serial nr.:
- 345080101; 345080102; 345080103;
- Castresin CT(25-300/5A)-A0S-serial nr.: 09195334; 09195335; 09195336;
- Capacitor divider(100V/100kV)- serial nr.1954
- Digital thermometer type HI 8757 serial nr.1203939
- Mechanical chronometer type Slava serial nr.0521682

Notes: 1. The results from the tests are referred for the tested product only.
2. Reproduction or copying of the contents of this report in any other form unless its
complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :

1. Oleg Tsvetanov:.......o.coeeen ko

2. Vasil Vasilevi........ Q. oo b5 h e,
W mgnaﬁ,réf\fj

i
Rt
for e D L ‘ N
I BLATAFD

Eng. Katerina Raicheva

(signature and stamp)
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TEST REPORT
Ne 0046-2/19.11.2015

Certificate of accreditation

reg. Ne81JTH valid wmtil 11.12.2018

issued by Executive Agency "BAS",
according to the requirements of standard
EN ISO/IEC 17025:2006

1. Three-phase cast resin transformer,
TC 400/20/0.4, Dyn5, Ne11277-3, 20135

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0038/22.10.2015

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Viadaisko vastanie Street

4, Test methods used : IEC 60076-11:2004;

5. Date on which the product was received in test room: 18,11.2015
6. Tests performed:

6.1 Determination of sound levels - (IEC60076-10 ¢1.11.2)
7. Test date : 19.11.2015
8. Test result: The product passed the tests
9. The report contains: 3 pages

10. Site: Test Room "LTC-TEST", Pernik

g ~er e freanh S ’ T -
AT ARy LA
EUOA B : 130
L ety g

i LD “-i;l = P x
Head of “LTC-TEST” &7 S MR .7

LUARY Eng. Katerina Raicheva
; (signature and stamp)
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11, Test resulft:
Details of transformer
Serial Ne :11277-3 kVA: 400 Voltage: 20000 x 2x2,5%/ 400
Details of measuring instrument
Brand: Briiel & Kjeer Type: 2238 Mediator Serial Ne ; 2684705
Microphone type : 4188 Microphone serial Ne : 2690664
Test conditions
Feeding voltage: 400V Frequency: 50 Hz
Tap Position : 7-4
A weighted sound pressure [evel L_p"A_:
v Dry type transformer without enclosure
[0 Dry type transformer with enclosure
Measuring | dB | dB | dB | Measuring dB dB dB
position 1 y 3 position 1 2 3
1 456 | 285 | 456 | 9 45,6 28,7 45,6
2 457 | 28,8 | 45,7 10 457 28,8 457
3 458 | 28,7 | 45,8 11
4 45,4 | 28,6 | 454 12 :
5 456 | 285 | 456 13 . Lesend
6 458 | 28,7 | 45,8 14 1 = Transformer noise
7 459 | 28,5 | 459 15 2 = Background noise
8 16 3 = Transformer
457 | 28,6 | 45,7 correct noise
Arithmetic/energy average : | 4568dB | On 10 measure points

LpA [ 4334dB
LwA | 56,73 dB

Environmental correction K 2,340185
Principal radiating surface 21,80825 m

Total area of the surface test room 122,16 7
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12, Testing scheme:

Distance X =1.0m. Distance D =0.95m. Microphone height from floor: 0,65m

13, Instruments used for the tests:
- Calibrator Sound Level Meter, serial nr.2651663
- Sound Level Meter, serial nr, 2684705
- Measuring Roulette, steel, serial nr. 51217

Notes: 1. The results from the tests are referred for the tested product only.
2. Reproduction or copying of the contents of this report in any other form unless
its complete photocopying is not allowed without written consent from L'TC-TEST.

TESTED BY :
1. Oleg Tsvetanov:.......coovveues L AR
(sigmatur
f
2. Vasil Vasilevi............ j}} A e . e,
V lgnagre)'% [ il i
fod

z ATy
Head of “LTC-TEST*4: 5., (W N0k

Eng. Katerina Raicheva
(signature and stamp)






JJABOPATOPHUSI 3A H3IIMTBAHE ,,JITII - TECT”
KbM ,,JITII” EOOA

CrNMUCBLK Ha npoBedeHUTe N3NNTBaHuA

1.Tpudazen cyx tpancdopmarop,

Cepmuchurxam 3a akpedumayis

pea Ne81JTH aanuden 0o 11.12.2018 2.
wzdaden om HA"BCA" cvanacro
USHCKEAHUAM 1id CIAHOAPM
ENISO/IEC 17025:2006

ot TC 400/10, pabpugen Nel1301-3, roxusa Ha npou3sBoncTBo - 2016.

2. SaseuTen Ha uanuramuero: “Jemu Tpado” EAJ; rp.llepuux, yi. Branaticko ecTanue Nel,

sagpka Ne 0005/28.01.2016r.

3. ITpomssopuren; “Jlemn Tpado™ EAJL; rp.Ilepank, yu. Bramaiicko preranue Nel.

4, TexHUYECKH JaHHHU!

QGozHayeHne TC400/10
Homunansa mowHocTt (KVA) 400
Yecrora (Hz) 50
HomwuHanHo BH
HanpexeHne 10000
v) HH 400
3ary6u Ha MpaseHxopg 750
w) Kbco cbegniHeHNe KbMm
120°C 5500
HanpexeHue Ha Kbco chegiuenie — (%) 6
I'pyna Ha cebp3BaHe Dyn5
PerynayicHHU OTKIIOHEHUA Ha cTpaHa BH +2x2.5%

BH 12 kV (28 kV rms / 75 kV peak)
MsonaknoHeH Knac

HH 1.1kV (3kV rms / - kV peak)
OxnaxpaHe ‘ AN
Hapmopcka BrcovrHa <1000 m

5. JlaTa Ha noiy9aBaHe Ha MpO/yKTa 3a M3IHTBANE B Jaboparopusta: 15.02.2016r.

Crpanvna | ot 2







- JIABOPATOPHS 3A M3ITUTBAHE ,JITII - TECT” Crpanuma 1 ot 2
KDM ,,JATI” EOONA PR

6. V3pbpIneHE H3NUTBAHAA:
6.1.Pyrusen Tect:

6.1.1, Msmepsare Ha KoeduiMenTa Ha TpaHC(QOPMAIK H IPpyIia HA CBEHP3BAHE —
(IEC 60076-1:2011- cl.11.3);

6.1.2, MaMepBane Ha aKTHBHOTO CHIIPOTHUBICHHETO HA HAMOTKHTE ¢ IIOCTOSIHEH TOK
(IEC 60076-1:2011-1.11.2);

6.1.3. MsmepBane Ha 3aryOHTe H TOKA HA IpaseH xo/ - (IEC 60076-1:2011-cL.11.5);

6.1.4, Vismeprate Ha 3aTyOHTe H HAPEKCHEETO HA KHCO Che/(HHCHHE —
(IEC 60076-1:2011-cl.11.4);

6.1.5. Jluenexrpuunu wanuteanus (IEC 60076-3:2013)

6.1.5.1. Mamursane Ha H30JMAIHATA ¢ HATIPEKCHHE, IIPHIIOKEHO OT BHHINCH H3TOYHHK
(IEC 60076-3:2013-1.10);

6.1.5.2. VsnuTBaHe HA H30JAIHATA ¢ HHAYKTHPAHO HAIPESHKEHHE
(IEC 60076-3;2013-1.11.2);
6.2.CrieninarneH TecT:

6.2.1. Onpenensue Ha 3ykororo HuBo (IEC 60076-10:2005);

7. epnop na uzmmrpane: 16.02.2016r.

8. Peayurrar ot msnuTearksra; Iipoayrrst Tpudazen cyx tpancdopmarop T TC 400/10,
¢dabpuaen Ne 11301-3, npeMuna yeneurno H3NHTAHHATA.

Pe3ynTaTi OT M3NMTEAHUATA Ca BKIIOYESHH B TecToBH MpoTokomm: Ne 0007-1/16.02.2016;
Ne 0007-2/16.02.2016;

9. CitMchKa OT H3MHTBAHHATA CHABPXKA 2 CTPaHUIIH.

nmk. Katepuna Paifuena
‘(mozmHe K nevar)

: K‘& ‘.\ e
y
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TEST REPORT

Ne 0007-1/16.02.2016

Certificate of accreditation

reg Ne81JIH valid until 11.12.2018
issued by Executive Agency "BAS",
according to the requirements of standard
EN ISO/IEC 17025:2006

1. Three phase cast resin transformer,
TC 400/10/0.4, Dyn5, Ne11301-3, 2016

9. Customer: LEMI TRAFOQ JSC, 2304 Pernik, BULGARIA 1 Vladaisko vastanie Street
order 0005/28.01.2016

3 Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

4, Test methods used : IEC 60076-11:2004;
1EC 60076-3:2013;

5. Date on which the product was received in test room: 15.02.2016

6. Tests performed:
6.1. Measurement of voltage ratio and check of phase displacement

(IEC 60076-1:2011-¢l.11.3);
6.2. Measurement of winding resistance (IEC 60076-1:2011-cL.11.2);
6.3. Measurement of no-load losses and current (IEC 60076-1:2011-¢L.11.5);
6.4. Measurement of short circuit impedance and load losses
(IEC 60076-1:2011-cL.11.4);
6.5 Dielectric routine tests (TEC 60076-3:2013):
6.5.1. Separate source AC withstand voltage test (IEC 60076-3:2013-c1.10);

6.5.2. Induced AC withstand voltage test (IEC 60076-3:2013-cL.11.2);
7. Test date: 16.02.2016
8. Test result: The product passed the tests

9. The report contains: 7 pages

(signature and stamp)
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10. Test results:
10.1. Measurement of voltage ratio (10000/400V) and check of phase displacement:

ke

TRANSFORMATOR

( ©
n
RO
Tap Phase | Transformati | Phase | Transformat | Phase | Transformati Vector
changer A on B ion C on group
position coefficient’s coefficient’s coefficient’s
error, %% error, % error, %
( 7-6 45,443 -0,05 45,444 -0,05 45,466 0,00
5-17 44,375 (1,02 44,375 -0,02 44,396 0,03
4-7 43,304 0,01 43,304 0,01 43,323 0,05 Dyn5
8-5 42,229 0,02 42,229 0,02 42,248 0,07
8§-4 41,161 0,06 41,162 0,006 41,18 0,11

Measurements were performed with expanded uncertainty of 3% and the confidence level P = 95%.
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10.2 Measurement of winding resistance:
R T U D RIS
[4]
— ORONC
TRANSFORMATOR
‘ MRC 6105N
HV....OM
LV.....OM
. / Welexe)o
Tap changer Ruvs Ry.w, Ry, Temperature during test
position Q Q Q 15°C
7-6 - - - Ryw:d (0,003235188
5.7 .- - - Ry €2 0,003292099
4-7 2,27259 2,27164 2,27101 Ry 0,003233928
8-5 - - -
8-4 - - -
Measurements were performed with expanded uncertainty 0,5% and the confidence level P = 95%.
10.3 Measurement of no-lead losses and current:
Tap changer U1 02 U3 I1 2 13 P1 r1 P1
position [V] V] Vi [A] [A] [A] [W] [W] [W]
4-7 401 308,32 | 4007 1,43 1,005 1,476 303,8 185,1 249,3
Uav. Tav. Po, Io
[V] [A] [W] [Yo]
399,98 1,3036 738 0,23

Measurements were performed with expanded uncertainty: 2% for voltage2,5% for current,3% for power and the
confidence level P = 95%.
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10.4 Measurement of short circuit impedance and load losses at temperature 15 °C:
Tap changer Ul U2 u3 n 2 I3 P1 Pi r1
position [V] [v] V] [A] [A] [A] [W] W] [W]
4-7 356,1 54,2 356,9 13,72 13,55 13,591 458 440 442
Uav. [V] | Iav. 5P PKPC | kT
{Al [W] [W] (]
355,73 13,62 1340 5234 6,10

Measurements were performed with expanded uncertainty: 2% for voltage, 2,5% for current, 3% for power and the

confidence level P = 95%.
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10.5 Dielectric routine tests :
10.5.1 Separate source AC withstand voltage test:
Winding Earthing Test voltage, Frequency, Test time,
[kV] [Hz] [s]
High voltage LV-+tank 28 50 60
Low voltage HV-+tank 3 50 60

Measurements were performed with expanded uncertainty: 3,6% for voltage and the confidence level P = 95%.
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100KVAC
/100VAC

TMBOKVA
0.4/100kV

TMBEOkVA
0.4/100kV

./

TRANSFORMATOR

—
N

TRANSFORMATOR

N N
- 100kVAC =
HMOOVAC
9
10.5.2 Induced AC withstand veltage test:
Test voltage Frequency, Test time,
2xUn, [V] [Hz] [s]
800 150 40

Measurements were performed with expanded uncertainty: 2% for voltage, 0,0016% for frequency and the confidence level
P=95% |

i
i
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Notes:

Instruments used for the tests:

Turn ratio meter PWR 3-A serial nr.0928-5305;
Microohmmeter-MRC6105N-serial nr,0928-5306;
Wattmeter " Yokogava"-WT1600 serial nr.91J702269;

Cast resin VT C1.3.6kV(1500-3000/100V)-VKM24/2/H-serial nt.:

345080101; 345080102; 345080103;
Cast resin CT(25-300/5A)-A0S-serial nr.: 09195334; 09195335; 09195336;

Capacitor divider(100V/100kV)- serial nr.1954
Digital thermometer type HI 8757 serial nr.1203939
Mechanical chronometer type Slava serial nr.0521682

1. The results from the tests are referred for the tested product only.
2. Reproduction or copying of the contents of this report in any other form unless its
complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :

1. Oleg Tsvetanov:.............. L. AN L.

“.-

2. Vasil Vasilev:........... !‘L ey

----------------

c”’;‘

(&

Head of “LTC-TES T b, .

Eng. Katerina Raicheva
(signature and stamp)

A

J
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7.

8

9.

TEST REPORT
Ne 0007-2/16.02.2016

Certificate of accre

ditation

reg Ne8IJTH valid until 11.12.2018

issued by Executive Agency "BAS",
according to the requirements of standard
EN ISO/IEC 17025:2006

. Three-phase cast resin transformer,

TC 400/10/0.4, Dyn5, No11301-3, 2016

order 0005/28.01.2016

. Test methods used : IEC 60076-11:2004;

. Date on which the product was received in test room: 15.02.2016

. Tests performed: <

6.1 Determination of sound levels - (IEC60076-10 ¢l.11.2)

Test date : 16.02.2016

. Test result: The product passed the tests

The report contains: 3 pages

10. Site: Test Room "LTC-TEST", Pernik

Head of“LTC-TES't” o

. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

, Manufacturer; LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

AT AL
SEHEN

R R

Eng. Katerina Raicheva
(signature and stamp)
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11, Test result:
Details of transformer
Serial Ne :11301-3 kVA: 400 Voltage: 10000 + 2x2,5%/ 400
Details of measuring instrument
Brand: Brilel & Kjeer Type: 2238 Mediator Serial Ne: 2684705
Microphone type : 4188 Microphone serial Ne : 2690664
Test conditions
Feeding voltage: 400V Frequency: 50 Hz
Tap Position : 7-4
A weighted sound pressure level I:p—A:
M Dry type transformer without enclosure
O Dry type transformer with enclosure
Measuring | dB | dB | dB [ Measuring dB dB dB
position 1 2 3 position 1 2 3
1 462 | 275 | 462 9 46,8 276 46,8
2 46,8 | 28,1 | 46,8 10 466 278 46,6
3 46,6 | 276 | 466 | 1
4 467 | 278 | 487 | 12
5 46,3 | 27,9 | 48,3 13 Legend
6 46,3 | 28,1 | 46,3 14 1 = Transformer noise
7 46,8 | 276 | 46,8 15 2 = Background noise
8 16 3 = Transfoermer
469 | 27,7 | 46,9 correct noise
Arithmetic/energy average : | 46,60 dB | on 10 measure points

LpA | 44,35dB
LwA | 57,52dB

Environmental correction K 2,251525
Principal radiating surface 20,74868 m’

Total area of the surface test room 122,16 n?







e
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Revision 0

12. Testing scheme:

Distance X = 1.0m, Distance D =0.94m. Microphone height from floor: 0,60m

13. Instruments used for the tests:
- Calibrator Sound Level Meter, serial nt.2651663
- Sound Level Meter, serial nr. 2684705
- Measuring Roulette, steel, serial nr, 51217

Notes: 1. The results from the tests arc referred for the tested product only.

2. Reproduction or copying of the contents of this report in any other form unless
its complete photocopying is not allowed without written consent from LTC-TEST.,

TESTED BY :

Eng. Katerina Raicheva
(signature and stamp)
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SENSORI TERMOMETRIC]

FPTL TEMPERATURE SENSUOR
BENSORE TERMOMETRICO PTG
g
o
8
Z
]
2]
[7¢]
o
<~ 400D
g
i
g 1330
s
a
E 550 [eem |
|
250 |
|
|
|
i |
I
|
|
|
|
-20°C T, -20K | T 16K
T 5K { Ty 5K
3 1 Tl.‘F
' ' TEMPERATURE | TEMPERATURA
PTC 150 !
« Designed to control the temperature of the windings s« Progettate per il controllo della tamperatura degli avwolgimenti
of transformers and motors di trasformatari e motori
s In accordance with DIN 44081 and 44082 rules « In conformita alle normative DIN 44081 e 44082
* Response temperature: from 60°C to 190°C + Temperature di Intervento: da 60°C a 190°C
. ( + Fastresponse type + Tipo ad alta sensibilita
" s Cablein PTFE [std 3 m] further lengths on request « Cavo in PTFE (std 3 m] altre misure a richiesta
¢ fof the sensor: 3 mm o @ del sensore: Imm
¢ Lead cross-section; 0,14 mm? + Sezione del cavo: 0,14 mm?*

CABLES COLOUR CODING / DODICE SOLORI DEI CAVI

80 70 B0

WHITE WHITE WHITE
BIANCO BIANCO BIANCO

2 WHITE
BIANCO

135 145 .
\ !

WHITE BLA 3 B A

BIANCO RO 1 RO







TEMPERATURE CONTROL OF MV DRY TYPE AND CAST RESIN TRANSFORMERS

ThHna

2 OWLINE . '

5 A2

The T119 is a control unit developed to control the temperature
of MV cast resin and dry type transformers.

The use of Ptc temperature sensors according to DIN 44081
and 44082 makes it particularly simple and econornical,
Entrusted the management unit to a microcontroller allows fo
maintain a high level of reliability.

The 3 Ptc sensor inputs refer to the alarm thresholds (ALL 1l
trip (ALL2] and ventilation [FANJ. Each input can be connected
by Tup to 9 Pic’s in series.

Any sensor or unit anomalies reported as FAULT alarm.

UNIVERSAL POWER SUPPLY: with input from 24 to 240 Vac-dc

Ptc sensors table on page 59

Ce

La T119 & una centralina per il controllo della temperatura di
trasformatori MT a secco e incapsulati in resina.

Lutilizzo di sensori di temperatura Pte conformi alle norme
DIN 44081 e 44082 la rendono particolarmente semplice
ed economica. La gestione dell'apparecchio affidata ad un
micracontrollore permelle di mantenere alto il livello di
affidabilita.

1 3 ingressi dei sensori Ptc fanno riferimento alle soglie di
allarme [ALLT), sgancio [ALL2) e ventilazione forzata [FAN].
Suogniingresso pessono essere collegate da 1 a 9 Pt in serie,
Eventuali anomalie dei sensori o della centralina vengono
segnalate come allarme di FAULT,

ALIMENTAZIONE UNIVERSALE: da 24 a 240 Vca-cc

Tabella sensori Pic a pagina 59

OTHER VERSIONS I VERSIONI PARTICOLARI

NT119

100 x 100 mm front panel mounting
Versione in contenitore da pannetlo 100 x 100 mm

DIN 43880 rail mounting
Versione in contenitore per guida DIN 43880




CONTROLLO DELLA TEMPERATURA DI TRASFORMATOR! DI MT INCAPSULATEIN RESINA E A SECCO

TECHNICAL SPEGIFICATIONS {

SPECIFICHE TECGNICHE

P

POWER SUPPLY
Rated voltage: 24-240 Vac-de
Ve with reversible polarities

INPUTS

3 series of Ptc inputs:

1 serie for ALL1

1 serie for ALLZ

1 serie for FAN

Removable rear terminals

Input channels protected against electromagnelic noises and spikes

OUTPUTS

2 alarm relays (ALL1-ALL2-FAULT]

i alarm relay for fan control {FAN} with time delay OFF
{ 5-10-20-40 min.]

Output contacts capacity: 5A-250 Vac cosg=1

TESTS AND PERFORMANCES
Assembling in accordance with CE rules
Prolection against eleciromagnetic noises CEI-EN61000-4-4
Dielectric strength: 2500 Yac for 1 minute from relays to sensors,
relays fo pover supply, power supply to sensors
Ambient operating temperature; ~20°C to +60°C
Humidity: 90% non-condensing
Self-extinguishing housing NORYL 940
Option: tropicalization
Vibration fest IEC 68~2-6:
» Amplitude = 1 mm from 2Hz to 13.2Hz
¢ Acceleration 2 0.76 from 13.2Hz to100Hz
Sismic test according to IEEE 344-1.987
Frontal in polycarbonate IP54
Burden: 2VA
Data storage: 10 years minimum
Self-diagnostic circuit

DISPLAYING AND DATA MANAGEMENT

Led indicating alarm, trip, fan

Led indicating FAULT

2 alarm thresholds

1 ON threshold for fan control

Entering the programming by frontal push butten

DIMENSIONS T119
48 x 96 mm DIN 43700 depth 150 mm [terminals included]
Panel cut-out 44 x 32 mm

DIMENSIONS T112 DIN
106 x 58 mm DIN 43880 depth 90 mm

DIMENSIONS NT11%
100 x 100 x 130 mm DIN 43700 {terminals included)
Panel cut-out 92 x 92 mm

ALIMENTAZIONE
Valeri neminali: 24-240 Vea-ce
Yee con pelarita invertibili

INGRESS!

3 gruppi in serie di ingressi Ptc

1 serie per ALL1

1 serie per ALL2

1 serie per FAN

Collegamenti su morseitiere estraibiti

Canali ingresso protetti contro i disturbi elettromagneticl

USCITE

2 reld di allarme (ALL1-ALL2-FAULT)

1 relé di gestione ventitazione [FAN] con autoritenuta temporizzata
(5-10-20-40 min.] detay OFF

Rel2 di uscita con contatti da 5A-250 Vea COS(p—1

TEST E PRESTAZIONI
Costruzione in accorda alle normative CE (
Protezione contro disturbi elettromagnetici CEI-EN61000-4-4
Rigidith dielettrica: 2500 Vca per 1 minuto tra relé di uscita e sonde,
relé e alimentazione, alimentazicne e sonde
Ternperatura di lavoro: da -20°C a +40°C
Umidits ammessa: 0% senza condensa
Contenitore in NORYL 94Y0 autoestinguente
Opzione: troplcalizzazione
Test di vibrazieni IEC 68-2-6:
» Ampiezza £ 1 mm da 2Hza 13.2Hz
s Accelerazione £ 0.70 da 13.2Hz a 100Hz
Test sistnico secondo ka normativa [EEE 344-1.987
Frontale in policarbonato 1P54
Assorbimento: 2VA
Memoria dati: 10 anni minimo
Circuito di autodiagnosi

VISUALI{ZZAZIONE E GESTIONE DATI

Led indicanti allarme, sgancio e fan

Led indicante il FAULT

2 soglie di allarme

1 soglia controllo ventilazione ON

Accesso alla programmaziene tramite pulsante frontale

DIMENSIONI T119 (
48 % 96 mm DIN 43700 prof. 150 mm (compreso morsettiera)
Foro pannello 44 x 92 mm

DIMENSIONI T119 DIN
104 % 58 mm DIN 43880 prof, 0 mm

DIMENSIONI NT11%
100 x 100 x 130 mm DIN 43700 {compraso morsettieral
Foro pannello 92 % 92 mm

ELECTRICAL CONNECTIONS | COLLEGAMENTI ELETTRIGI
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JJABOPATOPHS 3A U3NATBAHE, ,JITL - TECT?
KbM ,,JITI? EOOJ

Crpannna 1 or 2

CNMUCHLK Ha NnpoBeOeHNTe U3NMUTBaHUSA

1. Tpudasen cyx tpauchopmarop,

Cepmughurxam sa axpedumanus

pea Ne81JTH sanuden 0o 11,12,2018 2,

uzdaoen om HA'ECA” eveaccro
UBUCKGAHUAMA HA CAIAHOGPIN
ENISO/AEC 17025:2006

il TC 160/10, habpuuen Nell143-3, romuna Ha nponzsonctso - 2016.

2. 3asmuTen Ha wsnuTanuero; “Jemu Tpado” EAJT; rp.ITepnux, yi. Brapaitexo nreranne Nel,

3aseka Ne 0018/03.05.2016r.

3. Ilponssoanten: “Jlemu Tpado” EAJT; rp.Ilepnnk, yn. Braynaiicko Bscranme Nel.

4. TexHUYECKH TaHHH!

O6o3Hauenune TC160/10
HomunanHa momHoct (kVA) 160
Yecrota (Hz) 50
Homunanuo BH
HanpexeHuea 10000
{v) HH 400
3ary6u Ha NMpazeH xog 400 \
W) Kbco cbepuienne kbm \\
120°C 2900
I'pyna Ha cpbp3asane Dyn5
PerynaunoHHu oTUAKMIOHEH Ha crpaHa BH *2x2.5%

=

BH 12 kV (28 kV rms / 75 kV peak)
sonauvoHen knac
HH 1.1kV (3kV rms / - kV peak)
Oxnaxpgaue AN
Haamopcka sucounna <1000 m

5. llata Ha nosyyaBate Ha MPOAYKTA 32 U3ITHTEAHE B nmatoparopusra; 13.05.2016r.




JABOPATOPHS 3A U3IIUTBAHE ,,JITI - TECT”

KBbM ,,ATIH? EOOJ] Crpanuna 1 ot 2

6. 3RbpIleHH H3MATBAHKS:
6.1.Pyrunen TecT:
6.1.1. MamepBane Ha xoeduuueHTa Ha TpaHC(OPMAIIKS ¥ TPYTIA HA CBLP3BAHC
(IEC 60076-1:2011- ¢l.11.3);
6.1.2. MiamepBaHe Ha aKTHBHOTO CHIIPOTHBICHACTO HA HAMOTKHTE ¢ MOCTOSHEH TOK

(IEC 60076-1:2011-1.11.2);
6.1.3. MiamepBare Ha 3aryOuTre u Toka Ha npasen xox (IEC 60076-1:201 l-g

6.1.4. IsMepBaHe Ha 3ary0HTE M HAIPEKCHHETO HA KHCO Che/MHEHHE
(IEC 60076-1:2011-cl.11.4);
6.1.5. Huenextpuanu nanutsanus (IEC 60076-3:2013)

6.1.5.1. ManurBane Ha H30JIAUMATA C HATIPEIKEHIE, IIPHIIOKEHO OT BHHIIECH H3TOYHUK

(IEC 60076-3:2013-1.10);
6.1.5.2. MsnuTBane Ha HR0JIALMATA C HEAYKTHPAHO HATIPEKEHHES
(IEC 60076-3:2013-1.11.2);
6.2. Tnnos Tecr:
6.2.1.Mzmureane Ha nperpssane (IEC 60076-2:2000);
6.2.2 ManuTeane Ha H3onanusata ¢ MemHueH aMnyic (IEC 60076-4:2002);

6.3.Crieniuanen recr:
6.3.1. Onpegensne na 3sykoBoTo HURO (IEC 60076-10:2005);

7. lleproy Ha usnmtrane: 16 - 20.05.2016r.

8. Pesynrar ot nznurearusta: IpoayrrsT Tprdasen cyx rpancdopmarop Tun TC 160/10,
(abpuuen Ne 11143-3, npemina yelemno H3NuTAHEATA.

PesynraTi oT H3IUTBAHHATA ca BIJIIOYCHU B TeCTOBA npoTokomu: Ne 0020-1/16,05.2016;
Ne 0020-2/19.05.2016; Ne 0020-3/20.05.2016; Ne 0020-4/20.05.2016;

9. CriuCcHKa OT H3MUTBAHUATA Ch)IbKA 2 CTPAHHIH.

f ATL LTC
EGON LT
b i en 46 Ly 0 i
PBKOBOJTATEN HA "ITI-TECT™: 224" A\t U4/, | esma }

o

unx. Karepuna Patiuena
(moAnNe 1 neHar)
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TEST LABORATORY "LTC - TEST"
TO HLTC" Ltd' FC 5.10 - 1/7

Page 1 | All pages7

ROUTINE TEST REPORT :
Revision 0

. TECHNOROGT CENTER

TEST REPORT
Ne 0020-1/16.05.2016

Certificate of accreditation
reg Ne8LJIH valid until 11,12.2018

issued by Executive Agency "BAS",
according to the requirements of standard
ENISO/IEC 17025:2006

1. Three phase cast resin transformer,
TC 160/10/0.4, Dyn5, Ne11143-3, 2016

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0018/03.05.2016

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

4. Test methods used : IEC 60076-11:2004;
IEC 60076-3:2013;

5. Date on which the product was received in test roon1: 13.05.2016

6. Tests performed:
6.1. Measurement of voltage ratio and check of phase displacement
(IEC 60076-1:2011- cl.11.3);
6.2. Measurement of winding resistance (IEC 60076-1:2011-cl.1 1.2);
6.3. Measurement of no-load losses and current (IEC 60076-1:2011-cl.1 1.5);
6.4, Measurement of short circuit impedance and load losses
(IEC 60076-1:2011-cl.11.4);
6.5 Dielectric routine tests (JEC 60076-3:2013):
6.5.1. Separate source AC withstand voltage test (IEC 60076-3 :2013-cL.10);
6.5.2. Induced AC withstand voltage test (IEC 60076-3:2013-cl.1 1.2);

7. Test date: 16.05.2016
8. Test result: The product passed the tests

9. The report contains: 7 pages

ATl
5‘3'9114 g LLTZD,L ’
S ' =
Head of“LTC-TEéTﬁ"i‘ff“.’*.'. MAGILY s ]

ﬁféi‘iﬁ‘é‘R’a‘iﬁlia“-—wn-i- o

(signature and stamp
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TEST LABORATORY "LTC - TEST"
TO "LTC" Lid. FC5.10-177

Page2 | All pages7

ROUTINE TEST REPORT

TECHNOLOGY CENTEL

Revision 0

10. Test results: ‘
10.1. Measurement of voltage ratio (10000/400V) and check of phase displacement:

Tap Phase | Transformati | Phase | Transformat | Phase | Transformati Vector
changer A on B ion C on group
position coefficient’s coefficient’s coefficient’s

) error, % error, % error, %
( ‘ 7-6 - 45,506 0,09 45,505 0,09 45,512 0,10
' 5-17 44,417 0,07 44,415 0,07 44,421 0,08

4-7 43,326 0,06 43,323 0,05 43,33 0,07 Dyn5

g§-35 42,238 |- 0,05 42,235 0,04 42,242 0,06

8- 41,148 0,03 41,146 0,02 41,151 0,04

Measurements were performed with expanded uncertainty of 3% and the confidence level P = 95%.




TEST LABORATORY "LTC - TEST"
7O "LTC" Lo FC5.10-1/7

Page3 | Allpages7

- | ROUTINE TEST REPORT
Revision 0

10.2 Measurement of winding resistance:

(.
Tap changer Ruwv, Ru.w, Ry, Temperature during test
position Q Q O 19°C

7-6 - - - Ryv; €2 0,008775

5.7 - - - Ruw; Q2 0,008808

4-7 8,9624 8,9627 8,9663 Ruw;2 0,008872

8-5 - - -

3-4 - - -

Measurements were performed with expanded uncertainty 0,5% and the confidence level P = 95%.
p P

10.3 Measurement of no-load losses and current:

Tap changer Ul 02 U3 11 12 I3 Pl Pr1 Pl
position [V] Vi [V] [A] [A] [A] [W] [W] [W]
4-7 402,6 397,86 399,5 2,104 1,5 2,03 165,3 108,2 116,8
Uav. Iav. Poygt, . Io
[Vl [A] W] [%]
400 1,8778 390 0,81

Measurements were performed with expanded uncertainty: 2% for voltage2,5% for current,3% for power and the
confidence level P = 95%.




HECHNOLOOY CEHIER

TEST LABORATORY "LTC - TEST"
TO "LTC" Lid. FC5.10-1/7
Page 4 | All pages 7
ROUTINE TEST REPORT —
Revision 0

10.4 Measurement of short circuit impedance and load losses at temperature 19 °C:

Tap changer Ul 02 U3 I1 12 13 Pr1 P1 P1
position Vi [Vl [V] [A] [A] fA] [W] [W] [W]
4-7 429,9 4274 430,1 6,856 6,812 6,842 3822 3731 361,1
Uav. [V] Tav. P pRi®c | gk 10c
[A] (W] (W] [%] %
429,15 6,837 1116 2751 5,91

Measurements were performed with expanded uncertainty: 2% for voltage,2,5% for current, 3% for power and the
confidence level P = 95%.

e T
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TEST LABORATORY "LTC - TEST"

TO "LTC" Ltd.

FC 5.10-1/7

ROUTINE TEST REPORT

Page 5 | All pages7

Revision 0

4

10.5 Dielectric routine tests :

10.5.1 Separate source AC withstand voltage test:

G

=

Winding Larthing Test voltage, Frequency, Test time,
[kV] [He] [s]
High voltage LV+tank 28 50 60
Low voltage HV-+tank 3 50 60

Measurements were performed with expanded uncertainty: 3,6% for voltage and the confidence level P = 95%.

50




TEST LABORATORY "LTC - TEST"
TO "LTC" Ltd. FC5.10-1/7

Page 6 | All pages7

ROUTINE TEST REPORT

Revision 0

100KVAC
/100vAC:

-

TMBOKVA .|~ .
0.4/100kV-|

:”————

© TMSOKVA :
047100k |

|
I

) “100KVAG:
100VAC

10.5.2 Induced AC withstand voltage test:

Test voltage Frequency, Test time,
2xUn, [V] [Hz] [s]
800 150 40
Measurements were performed with expanded uncertainty: 2% for voltage, 0,0016% for firequency and the confidence level

P =05%,

)
s
7 .
sfi
[
i
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TO "LTC" Ltd.

FC5.10-1/7

ROUTINE TEST REPORT
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Revision 0

11.  Instruments used for the tests:

- Turn ratio meter PWR 3-A serial nr.0928-5305;

- Microohmmeter-MRC6105N-serial nr.0928-5306;

- Wattmeter " Yokogava"-WT1600 serial nr.91J702269;

- Castresin VT CL3.6kV(1500-3000/100V)-VKM24/2/H-serial nr.:

345080101; 345080102; 34

et

5080103;

- Castresin CT(25-300/5A)-A0S-serial nr.: 09195334; 09195335; 09195336;
- Capacitor divider(100V/100kV)- serial nr.1954

- Digital thermometer type HI 8757 serial nr.1203939
- Mechanical chronometer type Slava serial nr.0521682

Notes: 1. The results from the tests are referred for the tested product only.
2. Reproduction or copying of the contents of this report in any other form unless its
complete photocopying is not allowed without written consent from IL,TC-TEST.
TESTED BY :
Q J 1. Oleg Tsvetanov:

2. Vasil Vasilev:...........

‘r?
R S— & {111
,. 3

th

Head of “LTC-TE%T%

Eoofl

ArAPHA

Eng. Katerina Raicheva
(signatare and stamp)
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TEST LABORATORY "LTC - TEST"

TO "LTC" Ltd. FC5.10-1/8

Page 1 | All pages 8

TEMPERATURE RISE TEST

EHNOLOGY CHTE

Revision 0

TEST REPORT
Ne0020-2/19.05.2016

Certificate of accreditation
reg No8 1JIH valid until 11.12.2018

issued by Executive Agency "BAS",

according to the requirements of standard
EN ISO/IEC 17025:2006

1. Three phase cast resin transformer,
TC 160/10/0.4, Dyn5, Ne11143-3, 2016

2. Customer ;: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0018/03.05.2016

3. Manufacturer; LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Streét-
4, Test methods used : IEC 60076-11-c1.23.2.1;
5. Date on which the product was received in test room: 13.05.2016
6. Tests performed:
6.1, Temperature rise test _ IEC 60076-2 - cl.7.3.2;
7. Test period: 17-19.05.2016

8. Test result: The product passed the tests

9. The report contains: 10 pages...............
Ty 17
Eoad LT,
R i T L
Head of “LTC-TE,'@”:'(“.".”.”.. N TTITA o
-
Eng. Katerina Raicheva
(signature and stamp)
/o
Y/ %_‘\'
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TEST LABORATORY "LTC - TEST"
u Page2 | All pages 8
TEMPERATURE RISE TEST —
TRCHVOLOGY CONTER. Revision 0
10. Test results:
Power 160 KVA Frequency 50 Hz Year of production 20168
Cooling AN Qvertemperature 100 K Vector group Dyn5
Insulation class | 75128112 Type TC160/10 - [Coeff Temperat Materialr 225
Primary winding Secondary w<1ﬁd1’ng>
Voltage (V) 10000 Voltage (V) 400
| Tapping's 12x2.5% Tapping’s -
‘| Current (A) 9.24 Current (A) 230.94
Connection Delta Connection Star+n
Insulation class {kV) 12 Insufation class (kV) 11

10000/ 400 V

Temperature reference (°C) 120

“1| No-load losses | No-load current | Load losses Impedance voltage Total losses
: ( Watt ) (%) ( Watt) (%) (Watt)
Guaranteed value 400 1,9 2200 6 3300
Tolerance (%) +0% 30% +0% + 10% +0%
Meastured value 390 0,81 2751 5,91 3141
Deviation (%) -2,50% -57,37% -5,14% -1,50% -4,82%
] MEASURENENT OF WINDINGS RESISTANCES BEFORE HEATING |
Measure temperature : 19°C
Primary winding 10000 V. Secondary winding 400 V.
K io]] K «y
Phases FPhases
TV-1W 8,9663 2V-2W 0,008872

Open circuit test conditions :
Short circuit test conditions :

FINAL RESULTS

Feeding wvoltage
Nominal current

400V
9,24 A




TEST LABORATORY "LTC - TEST"
TO "ITC" Lid. FC5.10-1/8
Page3 | Allpages$§
TEMPERATURE RISE TEST —
Revision 0

TEMPERATURE RISE
Winding| 10000V 400 V
From the open circuit test 9,05 K 12,32 K
From the short circuit test 76,83 K 82,86 K
i\é rr:ted currents in the winding and normal ex;itation of the 81,04 K 88,93 K

Measurements were performed with expanded uncertainty 6% for temperature and the confidence level P = 95%,
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10.2 Measurement of winding resistance after shutdown:
HV phase V-W LV phasev-w
Minutes Q AT Minutes 9] AT
0:01:00 11,872 75,67 0:01:00 0,01181 77,40
0:02:00 11,826 7442 0:02:00 0,01167 —1—~ 73,55
=y
- D)

0:03:00 11,792 73,50 0:03:00 0,011 71,80

( 0:04:00 11,755 72,52 0:04:00 0,01154 69,08 (
0:05:00 11,722 71,59 0:05:00 0,01149 68,60
0:06:00 11,688 70,67 0:06:00 0,01145 67,50
0:07:00 11,652 69,69 0:07:00 0,01141 66,40
0:08:00 11,626 68,98 0:08:00 0,01137 65,30 . A

LN

0:09:00 11,596 68,16 0:09:00 0,01132 6393 \

() 0:10:00 11,566 67,35 0:10:00 0,011284 62,94

(

0:11:00 11,542 66,69 0:11:00 0,01126 62,28
0:12:00 11,522 66,15 0:12:00 0,01122 61,18
0:13:00 11,492 65,33 0:13:00 0,011204 60,74
0:14:00 11,466 64,62 0:14:00 0,011184 50,19
0:15:00 11,446 64,08 0:15:00 0,011154 59,36
0:16:00 11,416 63,26 :16:00 0,01114 58,98
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0:17:00 11,396 62,72 0:17:.00 0.011124 58,54
("—'—d
=)
0:18:00 11,376 62,18 0:18:00 8011084 [y 57.71
0:19:00 11,354 61,58 0:19:00 0,011084 57,43
0:20:00 11,334 81,03 0:20:00 0,01107 57,05

MRCH105N" -
HV....OM -

 Measurements were performed with expanded uncertainty 0,5% for resistance and the confidence level P = 95%.
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Overtemperature HV winding

y = 4E+12x8 - 2E41125 + 2E+09x4 - 2E+07x3 +119148x2 -

_ T 7
| S o o e [
.. .aﬁﬁwgﬁll%.. ...-.ﬂ
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0:08:38 0:11:31 0:14:24 INFAY] 0:20:10 0:23.02

0:05.46

Minutes
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Overtemperature LV winding
y = 8E+1348 - AE+125 + TE+10xt - TE+

75,00

70,00

Overtemperature (K}
Lo
=
S

60,00

85,00

60,00
0.00:00 0:02:63 0:05.46 0:08:38 0:11:31 0:14:24

Minutes

0:47:47

>
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11. Instruments used for the tests:

- Microohmmeter-MRC6105N-serial nr.0928-5306;

- Wattmeter " Yokogava"-WT1600 serial nr.91J702269;

- Castresin VT CL3.6kV(1500-3000/100V)-VKM24/2/H-serial nr.:
345080101;345080102;345080103;

- Cast resin CT(25-300/5A)-A0S-serial nr.: 09195334;09195335;09195336;

- Resistance thermometer Pt 100, type 448/2012 - serial nr. 1,2,3,4,5,6,7;

- Mechanical chronometer type Slava serial nr, 0521682

. Notes: 1. The results from the tests are referred for the tested product only.
2. Reproduction or copying of the confents of this report in any other form unless its
complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :

Eng. Katerina Raicheva
(signature and stamp)
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TEST REPORT
Ne 0020-3/20.05.2016

Certificate of accreditation

reg Ne8 LJTH valid until 11.12.2018
issued by Executive Agency "BAS",
according to the requivements of standard
EN ISO/IEC 17025:2006

CUSTOMER: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

SUBJECT: Three phase cast resin transformer
160kVA - 10/0.4kV

REF. CUSTOMER N? 18 Dated: 3-May-16

REF. CONSTRUCTOR

TEST ROOM : "IL,TC - TEST" Pernik

OBJECT OF THE TEST :  Test is carried out to determine the conformity of the product to the
customer order.

DATE OF ISSUE 20-May-16

RECEIVER COPY LEMI TRAFO JSC, 2304 Pernik, BULGARIA

THE TESTER FOR CUSTOMER

1A
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Serial Ne11143-3 5
Power 160 kVA Frequency 50 Hz Year of production 2016
Cooling AN Overtemperature 100K Vector group Dyn5
Insulation class| 75/28/12 Tvpe TC160/10 Standard IEC60076-3
Primary winding Secondary winding

Voltage (V) 10000 Voitage (V) 400
Tapping’s 12x2.5% Tapping's -
Current (A) 9.24 Current (A) 230,94 (
Connection Delta Connection Star+n
Insulation class (kV) 12 Insulation class (kV) 1.1

" POLARITY: NEGATIVE
NORMAL WAVE 1,2 +30% / 50 £20%

IMPULSE TENSION: 75kV
Testing scheme

Rsl Rse
L O O—F—1T 1 |
- o
——cs Rpl Rpe Rg;r . SU-':%’E:T
-1 RT2
T :
= i@) (-
QOSCILLOSCOPE \
Impulse generator "AME"
Total max load of tension 400kV - Energy at max load of tension- 20 kJ s
Number of arms : Four arms in paralel k
CALIBRATION CONSTANT FOR IMPULSE TEST:
K= 6794.8
Result from the test: POSITIVE
AT a1 |
Date:  20.05.2016 b WLZI”,?‘IE«;SJ _. o 1] customer
bitAPHR B Ni BULGARIA [
) .
V |

4
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Three phase cast resin transformer

160kVA - 10/0.4kV

S

1.REQUIREMENTS OF THE TEST:

Perform a Lighting Test over the transformer for each phase of medium voltage side.

The Impulse must have the following characteristics:

- Nominal Impuise Voltage:
- Nominal time of front duration:
- Nominal time duration of the half of tail:

- Max over-shoot on the pealk of the waveform:

The test will be performed according to IEC standards Ne IEC-EN-60076-4

2, ENVIRONMENTAL CONDITION DURING THE TEST

Alr temperalure: 21.0°C
Fressure: 862 mb
Relative humidity % 43%

75 KV
1.2 us(30%)
50 ps(+20%)
10 %
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OSCILLOGRAM REGISTRATION

Negative impulse on Phase A Osciollogram Ne1

VOLTAGE

R N RRARE: A AR AR A AR R1=  50%VN (37,5kV)

E;nmma—f”“'w‘ﬁ'i::j:ur R3=  100%VN (75kV)
e : H : I : il et ".!If’ﬁ,ﬁrg - 0
f’dﬁujw : R4=  100%VN (75kV)

...... i PSS i HEN 1 n
MI0.0us) Al Cht \. —a.00 V)
20 May 2016
[Refd] [ 2.00% 10.015 |{10.00 % | 290143115

Waveform Characteristics
Front time: 1.22 ps
Tail time: 41.74 ps

Current

Tokstop | —o = 3 7 " R1= 50%VN (37,5kV)
A TR A AR D A A A R2=  100%VN (75kV)
A,ﬁ_J R3= 100%VN(751{V)
S S S R T O SO R4=  100%VN (75K

" '-gm.&,v....“.....-;m.,...; ,

maf T ¥ i o

a
%
3
4
?

Ioazy PP P .

. ; i
Mao.opsy Al €h1 7\ —4.00V
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OSCILLOGRAM REGISTRATION

Negative impulse on Phase B , Osciollogram Ne2

VOLTAGE

e e T E R1£ 50%VN-£37,5kV)
1 TR S DU NS SUNOE NP SUUTE SO SR SO R2= 100%VN (75kV)
( 12 Kokssncend, : : : T : : R R3=  100%VN (75kV)
. TES ,ﬁ‘_....:....:....:...._“..4..:....:... i (‘..._.‘.I' =
LT3 M W13 T W=z TR

20 May 2016
B3] [ 2.00V 10,0115 |D[10.00 % | 10:11:26

Waveform Characteristics _
Front time: 1.24 ps

Tail time: 41.72 ps

Current

Tel:('rs1t.°pii.!‘;:,: .,[E—p.;r{.;.';s. .i..;,E].;.E-rg.g:‘-r: R1: 50%VN(37]5KV)
_u_ R2= " 100%WVN (75kV)
: : : : : + : : : 1 R3= 100%VN (75kV)
..... RS R R R RS ST R PR PEERE PR R4=  100%VN (75kV)
BRI 3:7“1“':".‘ J,-BWN:"“*‘"-“"%'-'J-W-m-_f::m-"-*»-«-»—h—rw-w -.~-:’~§~—:-».w-:-»£v:~.w\-w:
15 SRSV (Y Y S SNUE: SRS SN T ; .
RT E&‘?“‘*‘).HPKIE " ., _ s vares :
E}*Ww;ﬁw ...... A LT T
e & 2073 M i1 M = T
@XE 200V 10.0nse{10.00% ] 70:13028°7°

e I 5
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OSCILLOGRAM REGISTRATION

Negative impulse on Phase C Osciollogram Ne3~

VOLTAGE

Toek Stop | [ = Y j
. l:li H H H T H H !

I SO DU SR SRS SUNN S SRS SRR SR SO R1=" 50%VN (37,5kV)
- e T T T T R2= 100%VN (75kV)

- ’ﬁ‘“‘“'":"“w,l.#“" ‘,r R3=  100%VN (75kV)
( fssent 1D R el ] R4=  100%VN (75kV)

. H i I AP
M[TO. OS] A Chl_ "% —4.00V
(R4 I| 260 V 10, 0% }0i[10.00 % |

Waveform Characteristics
Front time: 1.26 ps
Tail time: 41,72 ps

& : Tel:c's'tf)’l:j‘i [‘,‘f%}’ aanas Ri=  50%VN (37,5kV)
T P S U S SN S SRS SO R2= 100%VN (75kV)
T R3=  100%VN (75kV)

0 SN O S Do
I v P s s
@1 ""“"E ....... b S U TP P

M10.0us] Al Ch1 . -4.00V
B [ 200V 10,048 JW([10,00 % ]

=N
_Q_D
4
&
e

w
2
N
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TEST REPORT
Ne 0020-4/20.05.2016

Certificate of accreditation

reg Ne8 IJTH valid until 11.12.2018

issued by Executive Agency "BAS",
according to the requirements of standard
ENISO/IEC 17025:2006

1. Three-phase cast resin transformer,
TC 160/10/0.4, DynS5, Na11143-3, 2016

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BUL.GARIA ,1 Vladaisko vastanie Street

order 0018/03.05.2016

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street:

4, Test methods used : IEC 60076-11:2004;

5. Date on which the product was received in test room: 13.05.2016

6. Tests performed:
6.1 Determination of sound levels - (JEC60076-10 cl.11.2)

7. Test date : 20.05.2016
8. Test result: The product passed the tests
9. The report contains: 3 pages

10. Site: Test Room "LTC-TEST", Pernik

Eng, Katerina Raicheva
(signature and stamp)
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11. Test result:

- Details of transformer ' T T R R T
Serial Ne : 11143-3 kVA: 160_ ‘ Voltage 10000 +2 2 5%/ 400

 Details of measuring instrument - T i b o 3
Brand: Brilel & Kjeer Type 2238 Med:ator Senal Ne : 2684705
Microphone type : 4188 . M:crophone senal 2690664
Test conditions. .. R T

Feeding voltage: 400v' R Frequency sonz S
Tap Position : 7-4

A weighted sound pressure level pr:

(' ¥ Dry type transformer without enclosure
( (0 Dry type transformer with enclosure

Vomua T T B [ @ Thesirmg] @
fposition | 47|20 |3 | position 4 |2l 3
M5 | 241 | 415 9 41,4 23,9 41,4
41,3 | 238 | 413 10 41,7 24 41,7
41,8 | 24 | 418 11
42 | 24 | 42 12 -
415 | 239 | 41,5 13 U legend -

413 | 238 | 41,3 14 1 Transformer n'mse
418 | 241 | 41,8 15 2 = Background noise

16 3 = Transformer
422 | 241 | 42,2 correct noise
Arithmetic/energy average : | 41,65dB | on 10 measure points

e

~-RENIRe NS, SN-QRIVIN N Rt

LpA [ 39,70dB
wA | 52,1048

Environmental correction K 1,956609

Principal radiating surface 17,38244 ni
Total area of the surface test room 122,16 m?
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12. Testing scheme:

Distance X =1.0m. Distance D = (,9m. Microphone height from floor: 0,46m

13. Instruments used for the tests:
- Calibrator Sound Level Meter, serial nr.2651663
- Sound Level Meter, serial nr, 2684705
-~ Measuring Roulette, steel, serial nr, 51217

Notes: 1. The results from the tests are referred for the tested product only.

2. Reproduction or copying of the contents of this report in any other form unless
its complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :

T” .

BHMAPKA"

"Head of “LTC-TJ%S

Eng. Katerina Raicheva
(signature and stamp)




JIABOPATOPHUSI 3A MBIIUTBAHE, ,JITI[ - TECT”

K'BM ,,JITIP” EOOJ( Crpatiuna 1 ot 2

CMUCHLK Ha nNpoBeleHNUTe U3INUuTBaHUA

Cepmupuram za akpedumaus
pea.NeS81JTH eanuden 0o 11.12.2018 2,
uzoadern om HA"BECA" cvanacno
HIHCKBARUAMA HA CRIGHOAPIN

EN ISO/IEC 17025:2006

1. Tpudazen cyx Tpauchopmarop,
tun TC 250/10, Gpabpuuen Nol1304-3, roguna na nponssoyicrso - 2016,

2. 3assuten na usnuranuero: “Jlemu Tpado” BAJT; rp.lepruk, ya. Buapaitcko Bectanue Nel,
sagBka Ne 0020/06.06.2016r.

3. Ipoussomuten: “Jlemn Tpado” EAJ; rp.Ilepuux, ya. Branaticko ercranue Nel.

4. TexnudecKkH JAHHU:

O603HaueHne TC250/10
HomuHanHa mowHocT (kVA) 250
YecroTa (Hz) 50
HommnHanHo BH
( ) Hanpe:KeHune 10000
{ (V) HH 400
3ary6u Ha Mpazsen xop 520 \
(W) Kbco cheiHeHVie Kbm
120°C 3800
Cxema 1 rpyna Ha cpbp3BaHe Dyn5 \ r\/\
PerynaurioHHy oTWAKNOHEH Ha cTpaHa BH +2 x2.5% \ \
BH . 12 kV (28 kV rms / 75 kV peak) N
WsonaynoHeH Knac
HH _ 1.1kV (3kV rms / - kV peak)
Oxnaxpane AN
Haamopcka BUCOUVHA <1000 m

5. Hara na monyyarane Ha NPOAYKTa 3a H3NHTBaKE B Aaboparopmsra: 01.07.2016r.

i

i

~ T




E JABOPATOPISI 3A M3IUTBAHE ,JITI- TECT” | (. .
K'BM ,,JITI]? EOO)L par
|

6. V3pnpmeny MamdTBaHK:

6.1.Pyrunen Tect:
6.1.1. Msmeppane Ha xoedumuenTa Ha TpaHC(OPMAIHS M TPYIA HA CBBP3IBAHE —
(IEC 60076-1:2011- cl.11.3);

6.1.2, smepBaHe Ha aKTHBHOTO CHIPOTHBICHHAETO HA HAMOTKUTE C TIOCTOSHEH TOK
(IEC 60076-1:2011-1,11.2);

6.1.3. Fameppanie Ha 3aryGHTe 1 TOKA Ha TIpases Xof - (IEC 60076-1:2011-¢L.11.5);

6.1.4. MsmepBane Ha 3ary0uTe H HANPEXCHUCTO HA KHCO CHEHHCHHE —
(IEC 60076-1:2011-cl.11.4);

6.1.5, luenexrprunn mamuTBanus (IEC 60076-3:2013)

6.1.5.1. M3nnTRaHe Ha H30IANUATA ¢ HAMPEIKEHHE, TIPHIOMCHO OT BHHIIEH H3TOTHHK
(IEC 60076-3:2013-1.10);

6.1.5.2, VIsninthane Ha M30MALHATA ¢ HHIYKTHPAHO HATIPEKEHHE
(IEC 60076-3:2013-1.11.2);
6.2, Tumos Tect:
6.2.1. M3nuTrane Ha nperpssane — (IEC 60076-2:2000);

6.2.2 MsnuTBane Ha n3oyanusTa ¢ MeIHieH umnyie (IEC 60076-4:2002);
6.3.CrieninaneH tecT:

6.3.1. Onpeyenane Ha 38ykoBoTo Huro (IEC 60076-10:2005);

7. Ilepuox na nannteane: 04 - 08.07.2016r.

8. Pesyirrar or usnutsanusra: MpogyrtsT Tpudasen cyx tpamchopmarop T TC 250/10,
¢abprgen Ne 11304-3, npeMuna ycnemmso H3THTAHISITA,

PeaynraTi 0T H3TIHTBAHHITA Ca BKIIOUCHH B TeCTOBU IpoTokoit: Ne 0029-1/04.07.2016;
Ne 0029-2/07.07.2016; Ne 0029-3/08.07.2016; Ne 0029-4/08.07.2016;

9. ComcnpKa OT M3MHTBAHKATA CBABPIA 2 CTPAHMIIH.

Econ

)

ik, Katepuna Patiuera
(moanic M newar)
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TECHNOLOGY CERIER.

TEST REPORT
Ne 0029-1/04.07.2016

Certificate of accreditation
reg. Ne81JTH valid wmil 11,12.2018
isswed by Executive Agency "BAS",

according to the vequirements of standard
EN ISO/NEC 17025:2006

1. Three phase cast resin transformer,
TC 250/10/0.4, Dyn5, Ne11304-3, 2016

2. Customer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0020/06.06.2016

3. Manufacturer; LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

4, Test methods used : IEC 60076-11:2004;
IEC 60076-3:2013;

5. Date on which the product was received in test room: 01.07.2016

6. Tests performed:
6.1. Measurement of voltage ratio and check of phase displacement
(IEC 60076-1:2011- cl.11.3);
6.2. Measurement of winding resistance (IEC 60076-1:2011-c[.11.2);
6.3, Measurement of no-load losses and current (IEC 60076-1:2011-cL.11.5);
6.4. Measurement of short circuit impedance and load losses
(IEC 60076-1:2011-cl.11.4);
6.5 Dielectric routine tests (IEC 60076-3:2013):
6.5.1. Separate source AC withstand voltage test (IEC 60076-3:2013-cl.10);
6.5.2. Induced AC withstand voltage test (IEC 60076-3:2013-cL.11.2);

7. Test date: 04.07.2016
8. Test result: The product passed the tests

9. The report contains: 7 pages

( N TC
E00G ot LTD,

; N b —— A

? i Head of “IL.TC-TEST” Phiatitvss . BULGARIA

;"_" 4 ~Eng-Katerina-Raicheya-—

\“-,‘.‘ : (signature and stamp}

A1



TEST LABORATORY "LTC - TEST"

TO "LTC" Ltd. FC5.10-1/7

Page 2 | All pages7

ROUTINE TEST REPORT

Revision 0

10. Test results:
10.1. Measurement of voltage ratio (10000/400V) and check of phase displacement:

Tap Phase | Transformati { Phase | Transformat | Phase | Transformati Vector
changer A on B fon C on group
position coefficient’s coefficient’s coefficient’s

N error, % error, % error, %
(d : 7-6 4549 0,05 45,49 0,05 45,491 0,05

5-17 44,405 0,05 44,403 0,04 44,406 0,05

4-7 43,323 0,05 43,322 0,05 | 43,323 0,05 Dyn5

8§-5 42,237 0,04 42,235 0,04 42,237 0,04

8§-4 41,155 0,05 41,152 0,04 41,155 0,05 \

Measurements were performed with expanded uncertainty of 3% and the confidence level P = 95%,
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10.2 Measurement of winding resistance:

MRG 6105N =

LVLAOME j
Tap changer Ry, Ry Ry, Temperature during test
position Q Q Q 20°C
7.6 - - - R.u2 0,0041247
5-7 - - - Ryw; 2 0,004184123
4-7 5,32498 5,3269 5,322205 LT 0,004137381
8-5 - - -
8-4 - - -

Measurements were performed with expanded uncertainty 0,5% and the confidence level P = 95%4,

10.3 Measurement of no-load losses and current:

Tap changer | Ul ip) U3 il 2 3 Pl P1 P1
position [V] [V] [VI [A] [A] [A] [W] [W] [W]
4-7 401,8 397,94 400,5 1,188 0,815 1,215 215,6 132,3 170,8
Uav, Iav. Poyt. Io
[Vl [A] [W] [%e]
400,08 1,0725 519 0,30

Measurements were performed with expanded uncertainty: 2% for voltage2,5% for current,3% for power and the
confidence level P = 95%,.
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10.4 Measurement of short circuit impedance and load losses at temperature 20 °C:

Measurements were performed with expanded uncertainty: 2% for voltage,2,5% for current, 3% for power and the

confidence level P = 95%.

Tap changer U1 U2 U3 n 12 13 P1 P1 Pl
position V] [V] [V] [A] [A] [A] [W] W] W]
4-7 339,9 337,8 339,8 8,314 8,205 | 8232 | 3011 | 2902 | 2849
Uav, [V] [ Tav. 3P PK™C | g ]
[A] [W] [W] [Yo]
339,15 8,25 876,2 3625 6,01
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10.5 Dielectric routine tests :

10.5.1 Separate source AC withstand voltage test:

i = _¢>gm0'nw2> ,0_, I .

ol

)

‘/

Winding Earthing Test voltage, Frequency, Test time,
[V] [Hz] [s]
High voltage LV-+tank 28 50 60
Low voltage HV-+tank 3 50 60

Measurements were performed with expanded uncertainty: 3,6% for voltage and the confidence level P = 95%.

$5
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100KVAC
[ 1 OOVAC_}.

TMBOKVA.
0.4/100kV

1”—

- ' 100kVAC. l

HOOVAG" )

O

10.5.2 Induced AC withstand voltage test:

Test voltage Frequency, Test time,
2xUn, [V] [Hz] [s]
-~ 800 150 40

Measurements were performed with expanded uncertainty: 2% for voltage, 0,0016% for frequency and the confidence level
P=95%.
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11. Instraments used for the tests:

- Turn ratio meter PWR 3-A serial nr.0928-5305;

- Microohmmeter-MRC6105N-serial nr.0928-5306;

- Wattmeter " Yokogava"-WT1600 serial nr.91J702269;

- Castresin VT C1.3.6kV(1500-3000/100V)-VKM24/2/H-serial nr.:

- . 345080101; 345080102; 345080103;
- Castresin CT(25-300/5A)-A0S-serial nr.: 09195334; 09195335; 09195336,
- Capacitor divider(100V/100kV)- serial nr.1954

- Digital thermometer type HI 8757 serial nr,1203939
- Mechanical chronometer type Slava serial nr.0521682

Notes: 1. The results from the tests are referred for the tested product only.
2. Reproduction or copying of the contents of this report in any other form unless its
complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :

1. Oleg Tsvetanovi.......cuvveeee s 570 G r g
(signature)

2. Vasil Vasilev:........... @b@ T L AL DR
signatur

™~

Eng. Katerina Raicheva
. {signature and stamp)

Kt
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TEST REPORT
¥e0029-2/07.07.2016

Certificate of accreditation

reg Ne8 IJTH valid untif 11.12,2018

issued by Executive Agency "BAS",
according to the requirements of standard

EN ISO/IEC 17025:2006
(
1, Three phase cast resin transformer,
TC 250/10/0.4, Dyn5, Ne11304-3, 2016
2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0020/06.06.2016
3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
4. Test methods used : IEC 60076-11-¢c1.23.2.1;
5. Date on which the product was received in test room; 01.07.2016
6. Tests performed:
6.1, Temperature rise test — IEC 60076-2 - ¢l.7.3.2; (

7. Test period: 05-07.07.2016

8. Test result: The product passed the tests
9. The report contains: 10 pagés ...............
RN R I
:j :

Eng. Katerina Raicheva
(signature and stamp)
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10, Test results:
Power 250 kVA Frequency 50 Hz Year of production 2016
Cooling AN Overfemperature 100 K Veclor group Dyn5
Insufation class | 75/28/12 Type TC250/10 Coeff. Temperaf. Material| 225

¥

Primary winding Secondary windlﬁg

Voifage (V) 10000 . Voltage (V) 400
Tapping's +2x2.5% Tapping’s -
Current (A) 14.43 Current (A) 360.84
Connection Delta Connection Star+n
Insulation class (kV) 12 Insulation class (kV) 1.1
Ratio 10000/ 400 V Temperature reference (°C) 120
No-lcad losses | No-load current | Load losses | Impedance voltage | Total losses
( Watt ) (%) ( Watt) (%) (Watt)
Guaranteed value 520 1,5 3800 8 4320
Tolerance (%) +0% 30% +0% + 10% +0%
Measured value 519 0,30 3625 6,01 4144
Deviation {%) -0,19% -80,00% -4,61% 0,17% -4,07%
| MEASUREMENT OF WINDINGS RESISTANCES BEFORE HEATING l
Measure temperature ; 20°C
Primary winding 10000 W Secondary winding 400 V.
K Q] K 1
Phases Phases
V-1 53222 2V-2w 0,004138
3

FINAL RESULTS

Open circuit test conditions : Feeding woltage 400 V
Short circuif test conditiongj_; Nominal current 14,43 A
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TENMPERATURE RISE
Winding] 10000 Vv 400V
From the open circuit test 549 K 9,86 K
From the short circuit test 75,40 K 77,52 K
?{t} rr:tezd currents in the winding and normal excitation of the 77,67 K 82,20 K ¢

Measurements were performed with expanded uncertainty 6% for temperature and the confidence level P = 95%,

ihé;ﬁ;%ﬁaﬁéﬁﬁﬁ- f

—
| .
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10.2 Measurement of winding resistance after shutdown:

5

HV phase V-W LV phasev D
Minutes Q AT Minutes Q AT
0:01:00 6,89 7217 0:01:00 0,00542 75,90
0:02:00 6,82 68,95 0:02:00 0,005302 74,256
0:03:00 6,76 66,19 0:03:00 0,005352 71,38
0:04:00 5,704 63,61 0:04:00 0,005318 69,86
0:05:00 6,66 61,58 0:05:00 0,005286 67,97
0:06:00 6,614 59,47 0:06:00 0,005258 66,31
0:07:00 6,584 58,09 0:07:00 0,00524 65,25
0:08:00 6,55 56,52 0:08:00 0,005214 63,71
0:09:00 6,53 55,60 0:09:00 0,005198 62,76
0:10:00 6,5 54,22 0:10:00 0,005178 61,58
0:11:00 6,484 53,48 0:11:00 0,005164 60,75
0:12:00 6,464 52,56 0:12:00 0,00515 59,92
0:13:00 6,434 51,18 0:13:00 0,005134 58,97 ‘
[
f\\
0:14:00 6,424 50,72 0:14:00 0,005128 58,62\
. N
0:15:00 8,41 50,08 0:15:00 0,005116 57,90
0:16:00 i 6,384 48,88 0:16:00 0,0051

o
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8,374 48,42 0:17:00

0,005092 56,48

0:18:00

8,36 47,77 0:18:00

0,005082 55,89

~

~—_ VP

0:19:00

6,344 47,04 0:19:00

0,005076 55,54

0:20:00

6,324 46,12 0:20:00

0,005064 54,83

Measurements were performed with expanded uncertainty 0,5% for resistance and the confidence level P = 95%. (

HV..OM|
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80,00

75,00

70,00

65,00

Cvertemperature (K}

60,00

55.00

Overtemperature LV winding
y = -3E+13x% + 2E+12x3 - 3E+10%4 4 2E+085% - 87104342 - 1706,5% + 77,516

R
SEENE

i

0:05:48 0:08:38 0:14:24 04717 0:20:10

Minutes

N
J
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11. Instruments used for the tests:

- Microohmmeter-MRC6105N-serial nr.0928-5306;

- Watimeter " Yokogava"-WT1600 serial nr.91J702269;

- Castresin VT CL.3.6kV(1500-3000/100V)-VKM24/2/H-serial nr.:
345080101;345080102;345080103;

- Castresin CT(25-300/5A)-A0S-serial nr.: 09195334;09195335;09195336;

- Resistance thermometer Pt 100, type 448/2012 - serial nr, 1,2,3,4,5,6,7;

- Mechanical chronometer type Slava serial nr, 0521682

\ ¢ Notes: I. The results from the tests are referred for the tested product only.
- 2. Reproduction or copying of the contents of this report in any other form unless its
complete photocopying is not allowed without written consent from LTC-TEST.
TESTED BY :
( 1. Oleg Tsvetanov:i......ccoeevevnnenn e e
(_ (signature)

2. Vasil Vasilev:....coooeeniins £ m
(signitire)

EGDH

( o % NFE M“'

Head of “I.TC- TES@” R, TR

Eng. Katerina Raicheva
(signature and stamp)

g5
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Ne 0029-3/08.07.2016

Certificate of accreditation

reg NeS1JIH valid until 11.12.2018

issued by Executive Agency "BAS",
according to the requirements of standard
EN ISO/AEC 17025:2006

CUSTOMER: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

SUBJECT: Three phase cast resin transformer
250kVA - 10/0.4kV

REF. CUSTOMER N2 20 Dated: 6-Jun-16

REF. CONSTRUCTOR

TEST ROOM : "LTC - TEST" Pernik

OBJECT OF THE TEST:  Test is carried out to determine the conformity of the product to the
customer order.

DATE OF ISSUE 8-Jul-16

RECEIVER COPY LEMI TRAFO JSC, 2304 Pernik, BULGARIA

Ty
Eoon

THE TESTER p —@—

L BELAFAPHA

FOR CUSTOMER
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Serial Ne11304-3

S

Power 250 KVA Frequency 50 Hz Year of production P 2016
Cooling AN Qvertemperature 100K Vector grojj Dyn5
Insulation class | 752812 Type TC250/10 Standard IEC60076-3
Primary winding Secondary winding
Voltage (V) 10000 ["Voltage (V) 400
Tapping's +2%2.5% | Tapping’s -
Current (A) 14.43 Current (A) 360.84
Connection Delta Connection Star+n
Insulation class (kV) 12 Insulation cfass (kV) 1.1
IMPULSE TENSION: 75kV POLARITY: NEGATIVE
Testing scheme NORMAL WAVE 1,2 +30% / 50 £20%
Rsi Rsa
L O O—/—[C |
I i _l_CT‘I
——cs Rpt Rpe RT1 SuBJECT
CT2 TEST

RT2

<

A1

$

D

OSCILLOSCOPE

Impulse generator "AME"
Total max load of tension 400kV - Energy at max load of tension- 20 kJ
Number of arms : Four arms in paralel

CALIBRATION CONSTANT FOR IMPULSE TEST:

K=6794.8
Result from the test: POSITIVE
Date: 08.07.2016 Customer

Q7
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Three phase cast resin transformer
250kVA -10/0.4kV

1.REQUIREMENTS OF THE TEST:

Perform a Lighting Test over the transformer for each phase of medium voltage side.

The Impulse must have the following characteristics:

-~ Nominal Impulse Voltage: 75 kV

- Nominal time of front duration; 1.2 us(x30%)
-~ Nominal time duration of the half of tail: 50 us(x20%)
- Max over-shoof on the peak of the waveform: 10 %

The test will be performed according to IEC standards Ne¢ IEC-EN-60076-4

2. ENVIRONMENTAL CONDITION DURING THE TEST

Alr temperature: 23.0°C
Pressure; 960 mb
Relative humidity % 41%

98
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OSCILLOGRAM REGISTRATION

Negative impulse on Phase A Osciollogram Ne1

VOLTAGE

TekStop_ 1 =T ] I

B AR R A S R R1=  50%VN (37,5kV)
1 UV SR S DD S P .Ai_,.d.ﬂ.ﬂ_,,;_‘,‘.,v,.--}-rw‘.if R3= 100%VN (75kV)
ol 3 Rd=  100%VN (75kV)

A T B i L s LI ,__,,,,-,,,-:n-e'r".‘f
[ e : : : : E
P SO L : R
Bt T % TRLISNLTY S =k e bl i
: O i * : i
- Ll L et y egrrar s S
e

: et : :
- B R I o P R T

LEAN . :
S S IR .
M[16.0ps] Al Th1 . —<.00)

giul 2016
0:111:24

[Hard] i .00V T0.0ps |[9f10,00 % ] 1

Waveform Characteristics
Front time: 1.12 ps
Tail time: 48.82 s

Current

TelkStop | [
i s Lo

= 3 , Ri=  B0%VN (37,5kV)
: AR R2=  100%VN (75kV)
A u L R3= ']00%VN{75KV)
R D Tl L S RS R4=  100%VN (75kV)

sssssss

e e T i B 2 o e

AR WP

3 i i H i ]
Mo, 0ps] AL Chil 1 —4.,00V

2Jul 20106

0:12:115

{ 200 ¥ 10.0us |i#[10.00 % ] 1
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OSCILLOGRAM REGISTRATION

Negative impulse on Phase B

Vo

LTAGE

Tekstop i =, = ‘] ]
T T d T A
B L1 . . I - . B
N S P N Lo
L T A e
1 v"-‘"‘"
o u"v‘f‘” s R - ]
% et . } ot
m“wﬂ H++;_H—+-(=.y,.~w,-"§"; R ian e e AU : - :"w‘m_. befers ',—-r"!"-.'n- <
3 H g : O, V0 IR L it
- b . .
= ".!..f;;f.‘_p._‘_,?."u,"?‘. S .’: ‘,;.,;-!Jc“" PR ikt
Jet g :
TP . R N U
T asa : ]
i i i ) | l . | N 1 : .:
M[10.051s] Al Ch1_ 1\ —4.00 W
Biul 2016
Hé < | 4.00 ¥V 10.0ps |a2f10,.00 % | 10:34:17

Waveform Characteristics

Front time: 1.14 ps
Tail time: 48.80 ps
Current
Telestop 4o Wi - =)

R _ffM‘-] lrl‘ﬁ":ﬁcm‘ ﬁ“"""“"‘““”"‘"‘""‘""-*‘“A“-Mr_—«--xmw;mm,;w“wn:a:ﬂ—;—s;
Rz + “Jl":‘\"'""’“"x"‘v, s ._..n...._é ..... ]
[ Y - R ” hum SR 1
E&—M 1 q(-\mmmw_“m i
; W) it i b el
MOo0.ens] AL Chil . —4.90 V]

it 13 S o v 0. 0s |x[19,.00 % |

3] I 2016
10:3

Osciollogram Ne2

Ri=

R3=
Ré=

R1=
R2=
R3=
R4=

50%VN (37,5kV)
100%VN (75kV)
100%VN (75kV)
100%VN (75kV)

50%VN (37,5kV)

100%VN (75kV)
100%VN (75KV)
100%VN (75kV)

/00
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OSCILLOGRAM REGISTRATION

Negative impulse on Phase C

VOLTAGE

Te K'Et?I;h ] Plu — = ‘] . ) '
) S0) FUDUE UUPRE UL PUDIE: SUPUS SUUVE SOPRE PR L
t : : : : : e
j{es r.- S PN i a . _"; :F:'.\;.E_.;‘;;:&;"'f"k:"““—mww’f Vs
% . . IR o : :
3 - -;’;f;‘;,;;.»;»“"""‘ SRR SRR ‘;*;,'._.;;.;4-:,_.,,. e e
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~¢-+-l——g——f-l-—|—|~{;:‘_¢—;j;£. Sl A g -;‘:,..', ,-,-\..-erh.w e -s-(zg;fx*
W ‘ : - ‘cf;i“‘"k‘-. : ‘ ”"“’m
......... ;‘;f;‘_,‘ e P "‘ w,; ;W_. Ca .,r.-r.n-ﬂw_-‘\ur
W""'jf‘“m‘ A E :
i i SR T [PV U TP
ML10.0Ms] Al Chl v —4.00V]
Jul 2016
i A0V 10,008 JEI[10.00 % | 17:08:17
Waveform Characteristics
Front time: 1.16 ps
Tail time: 48.76 ps
Current
Tek Sto —a = ] i
; ' gt T R EE e s
. B : b
&i “’“‘T’t\lﬁ@f,"z‘?frhv.‘.. st __
73 o r\l." NS T RO i ; ; et
IO R N I -
[@_.,.w m’“’““ L D]
R e by S N G A e rm‘:
FEEPIIP IV WU TIPS T T S S T 4 PP ATEPETEPE A EPET TS A ST
M]10 NIV A]_ Chi "\. 4 00 v
) 8_'||.|[ 2016
[ [ 200V 10,045 |§R[10.00 % ] 11
™

Ri=

R3=
R4=

Ri=
R2=
R3=
R4=

Osciollogram Ne3

50%VN (37,5kV)

100%VN (75kV)
100%VN (75kV)
100%VN (75kV)

50%VN (37,5kV)
100%VN (75KV)
100%VN (75kV)
100%VN (75KV)
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No 0029-4/08.07.2016

Certificate of accreditation 5

reg Ne8 IJIH valid until 11.12.2018

issued by Executive Agency "BAS”,
according to the requirements of standard
EN ISO/IEC 17025:2006

1. Three-phase cast resin transformer,
TC 250/10/0.4, Dyn5, No11304-3, 2016

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0020/06.06.2016

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BUL.GARIA ,1 Vladaisko vastanie Street

4. Test methods used : IEC 60076-11:2004;

5. Date on which the product was received in test room: 01.07.2016
6. Tests performed:

6.1 Determination of sound levels - (IEC60076-10 cl. 1 1.2)
7. Test date : 08.07.2016
8. Test result: The product passed the tests
9. The report contains: 3 pages

10. Site: Test Room "LTC-TEST", Pernik

Ebirabra

Head of “LTC-TEIS_T” oo =5l

Eng. Katerina Raicheva
« (signature and stamp)

yors
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11. Test result:

Serial Ne :11304-3 A 250 Voltage 10000 +2x2 5%/ 400

Details of measuring instrument R SR
Brand: Briiel & Kjeer Type 2238 Medlator Serral No : 2684705
Microphone type : 4188 L Mrcrophone senal Ne: 2690664
Test concht]ons IR o B R R I
Feeding voltage 400V Frequency 50 Hz

Tap Position : 7-4

A weighted sound pressure level EEK‘:

¥ Dry type transformer without enclosure
£1- Dry type transformer with enclosure

:Measurmg dB | dB | j"dBj Measurmg - dB . U dB ] dB
_position | 1 | 2. |3 | position’| 1. | 2 N N

1 44,9 | 23,7 | 44,9 9 45,3 23,8 45,3

2 453 | 239 | 453 10 452 23,7 452

3 451 | 238 1451 | 11

4 44,9 | 23,7 | 44,9 12 |

5 44,8 | 23,9 | 44,8 13 o Legend .

6 453 | 23,8 | 45,3 14 1= Transformer noise

7 45 23,6 45 15 2 = Background nolse

8 449 | 237 | 440 16 :ci = Transf?rmer

2 ’ 1 orrect noise
Arithmetic/energy average : [ 45,07 dB | on 10 measure points

LpA 43,01 dB !
LwA 55,70 dB

Environmental correction K 2,062657
Principal radiating surface 18,56602 m’
Total area of the surface test room 122,16 m?

/183
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12, Testing scheme:

Distance X =1.0m. Distance D = 0.92m. Microphone height from floor: 0,5Im

13. Instruments used for the tests:
- Calibrator Sound Level Meter, serial nr.2651663
- Sound Level Meter, serial nr. 2684705
- Measuring Roulette, steel, serial nr, 51217

Notes: 1. The results from the tests are referred for the tested product only,

2, Reproduction or copying of the contents of this report in any other form unless
its complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :

Head of“LTcmﬁsw

T P

Eng. Katerina Raicheva
{signature and stamp)

JoY
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JIABOPATOPHS 3A U3IIUTBAHE ,,JITI] - TECT”
KbM ,,JITIT” EOOJ,

Crpanmna 1 ot 2

CNMUCHLK Ha NnpoBedeHNTe U3NUTBaAHUS

1.Tpudazen cyx Tpanchopmarop,

Cepmudghuxam 3a axpedumanyus

pee Ne8IJTH ganuden do 11.12.2018 &,
usoaden om HA"FCA" cvanacno
UBHCKEAHUAMA HA CRIGHOAPM
ENISO/IEC 17025:2006

tin TC 800/10, pabpuyen Nel1273-3, roguna ua Hpou3BocTBO - 2016,

2. 3agBuren Ha m3nuTanueto: “Jemu Tpado” EAJT; rp.Ileprux, yir. Bnapaticko pweranme Nel,

zassBKka Ne 0019/26.05.2016r.

3. Hpoussopmren: “Jlemu Tpado” EAJL; rp.ITepuux, yi1, Biagaitcko secranue Nel.

4. TexHHYeCcKu JaHHN;

Ob6osHavenue TC800/10
Homunanna mownocr (kVA) 800
YecroTa (Hz) 50
Homunanto BH
HanpexeHue 10000
v) B ~ HH 400
Bary6u Ha MpaseH xop 1300
W) Keco cheqiHeHte KbM
120°C 8000
Cxema v rpyna Ha cpbp3saie Dyn5
PerynauvioHHu oTUAKNOHEH Ha cTpaHa BH +2x2.5%

BH

12 kV (28 kV rms / 75 kV peak)

AzonayuoHeH Knac

HH

1.1kV (3KkV rms / - kV peak)

Oxnayigane

AN

Hagmopcka suiicounna

<1000 m

5. Mara Ha mosTy4aBane Ha IPOAYKTA 33 M3IIHTBAHE B naboparopusara: 17.06.2016r,

/05



JNABOPATOPUA 3A MBIMTBAHE ,JITH - TECT” | (.
K'EM ,,JITIY OO patl

6. U3BBPINCHE H3TTHTBAHMS

6.1.Pyrunen recr:
6.1.1. MsMeppane Ha xocdHIHeNTa Ha TpaHC(HOPMAIIHS B TPYNA HA CBBP3BAHE —
(IEC 60076-1:2011- ¢l.11.3);

6.1.2. VsmMepBane Ha aKTHBHOTO CHIIPOTUBIIEHHETO HA KAMOTKHTE ¢ OCTOANCH TOK
(IEC 60076-1:2011-1.11.2);
6.1.3. M3mepBane Ha 3ary6HTe H TOKA Ha NpaseH Xof - (IEC 60076-1:2011-¢l.11.5);

6.1.4. Mameppane Ha 3ary0HuTe # HAPEKCHUETO HA KBCO CHEIHHCHHC —
(IEC 60076-1:2011-cl.11.4),

6.1.5. Jluenexrpuunu nanursanus (IEC 60076-3:2013)

6.1.5.1, VsnurBaHe Ha H30IALHATA C HANPEXKEHHE, IPHIOAKEHO OT BHHINEH A3TOUHHK
{IEC 60076-3:2013-1.10);

6.1.5.2, M3nurpane Ha M30MTAISTA C HHJYKTHPAHO HATIPEIKCHHE (
(IEC 60076-3:2013-1.11.2);
6.2, Tunor Tecr: ,
6.2.1.VianutBane Ha nperpssade — (IEC 60076-2:2000);

6.2.2 Manureane Ha H3omanusara ¢ MeHuer amiyinc (IEC 60076-4:2002);
6.3.Criernanex tecr:

6.3.1. Onpezmensane Ha 3ByxoBoTo HEBO (IEC 60076-10:2005);

7. llepnop na wanureane: 20 - 24.06.2016r.

8. Pesyirrar or usnureanuata: Hponykrst Tpudasen cyx tpamncdopmarop taxr TC 800/10,
(abpugen Ne 11273-3, npeMuua ycnemno H3maTagHaTA,

Pesynrard oT U3NMTBAHKATA Ca BXJIFOUYEHU B TeCTOBH IpoToxonm: Ne 0026-1/20,06.2016;
Ne 0026-2/23.06.2016; Ne 0026-3/24.06.2016; Ne 0026-4/24.06.2016;

9. Crichbka OT M3MHTBAHUATA CHABPIKA 2 CTPAHHIH,

PBKOBOJUTEI HA ''J'ITL[—TECE‘“'ﬁ‘f""““’H

..........
. Dok

unx. Karepuna Paiigcpa
{roante u nevar)
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TEST LABORATORY "LTC - TEST"
TO "LTC" Lid. FC 5.10-1/7

Page 1 | All pages7

ROUTINE TEST REPORT . .
Revision 0

TECHNOLOGY CENTER

TEST REPORT
Ne 0026-1/20.06.2016

Certificate of accreditation

reg NeSIJTH valid until 11.12.2018

issued by Executive Agency "BAS",
according to the requirements of standard
ENISO/IEC 17025:2006

1. Three phase cast resin transformer,
TC 800/10/0.4, DynS, Ne11273-3, 2016

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0019/26.05.2016

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Strect

4, Test methods used : IEC 60076-11:2004;
IEC 60076-3:2013;

5. Date on which the product was received in test room: 17.06.2016

6. Tests performed:
6.1. Measurement of voltage ratio and check of phase displacement
: (IEC 60076-1:2011- ¢l 11.3);
6.2, Measurement of winding resistance (JEC 60076-1:2011-cl.11.2);
6.3. Measurement of no-load losses and current (IEC 60076-1:2011-cL.11.5);
6.4. Measurement of short circuit impedance and load losses
(IEC 60076-1:2011-cl.11.4);
6.5 Dielectric routine tests (IEC 60076-3:2013):
6.5.1. Separate source AC withstand voltage test (IEC 60076-3:2013-¢1.10);
6.5.2. Induced AC withstand voltage test (IEC 60076-3:2013-¢c1.11.2);

7. Test date: 20.06.2016
8. Test result: The product passed the tests

9. The report contains: 7 pages

R
EOOR Y pNette ]
P —{—— ;;- i 3 ! e g

1

Eng. Kaferina Raichgva
(signature and stamﬁ‘

-----

/0L
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10, Test results:
10.1. Measurement of voltage ratio (10000/400V) and check of phase displacement:

707 7 TRANSFORMATOR

),

Tap Phase | Transformati | Phase [ Transformat | Phase | Transformati Vector
changer A on B fon C on group
position coefficient’s coefficient’s coefficient’s

error, % error, % error, %

7-6 45,512 0,10 45,513 0,10 45,515 0,11

5-7 44,427 0,10 44,427 0,10 44,428 0,10

4-7 43,338 0,08 43,34 0,09 43,342 0,09 Dyns Y

8§-5 42,245 0,06 42,247 0,07 42,248 0,07

8§ - 41,156 0,05 41,158 0,05 41,158 0,05

/

<

Measurements were performed with expanded uncertainty of 3% and the confidence level P = 95%,
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10.2 Measurement of winding resistance:

C TeasrORAR

MRC 6_1_65N - o ‘
HV.....OM Lo e e
(v LV.L.OM | R P e
O = QOO0
Tap changer Ry, Ruw, Ry, Temperature during test
position Q Q Q 17°C
7-6 J - - - Ruwild 0,000909414
5-17 - - - Raw&2 0,000931626
4-17 0,98337 0,98616 0,98613 0,000910658
8-5 - - -
§-4 - - -
Measurements were pelformed with expanded uncertainty 0,5% and the confidence level P = 95%,
s
- 10,3 Measurement of no-load losses and current:
Tap changer U1l U2 U3 I I2 13 P1 P1 Pr1
position [V] [V] [V] [A] [A] [A] [W] [W] [W]
4-7 400,8 | 398,57 400,7 2,456 2,071 2,665 4753 3352 | 4332
Usav. Iav, Poy,:. Ig
[V] [A] [W] [%]
400,03 2,3972 1244 0,21

Measurements were performed with expanded uncertainty: 2% for voltage2,5% for current, 3% for power and the
confidence level P = 95%,

L
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I
Acé ' N
. [ :

[Foar=momezrad .

g

.

10.4 Measurement of short circuit impedance and load losses at temperature 17 °C:

Measurements were performed with expanded uncertain

confidence level P = 95%,

Tap changer U1 02 U3 11 12 13 P1 P1 P1
position [V] [V] V] [A] [A] [A] [W] [W] (W]
4-7 392 390,3 393,5 28,06 27,68 | 27,907 763 638 720
Uav. [V] | Tav. 5P PR | yK ™
[A] [W] [W] [7a]
391,92 27,88 2171 7790 6,52

ty: 2% for voltage,2,5% for current,3% for power and the

yays!
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SURN N
. 0 {o
. IR
Vel . Rl
' 1o :
. g
. — J
10.5 Dielectric routine fests :
10.5.1 Separate source AC withstand voltage test:
Winding Karthing Test voltage, Frequency, Test time,
[KV] [Hz] fs]
High voltage LV-+ank 28 50 60
Low voltage HV+tank 3 50 60

Measurements weie performed with expanded uncertainty: 3,6% for voltage and the confidence level P = 95%,

A4
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100KVAC
MOOVAC-

N

TM50KVA | , : T Sy .
0.4/100kV | - R R O U (
TRANSFORMATOR
TMBOKVA. e
0.4/100kV R
" R
= 100KVAC. =

00VAC

G

10.5.2 Induced AC withstand voltage test:

Test voltage Frequency, Test time,
2xUn, [V] [Hz] [s]
300 150 40

Measurements were performed with expanded uncertainty: 2% for voltage, 0,0016% for frequency and the confidence level
P=95%

L
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11. Instruments used for the tests:

- Turn ratio meter PWR 3-A serial nr,0928-53035; §
- Microohmmeter-MRC6105N-serial nr.0928-5306;

- Wattmeter " Yokogava"-WT1600 serial nr.91J702269;

- Castresin VT C1.3.6kV(1500-3000/100V)-VKM24/2/H-serial nr.:

- 345080101; 345080102; 345080103,

- Cast resin CT(25-300/5A)-A0S-serial nr.: 09195334; 09195335; 09195336;

- Capacitor divider(100V/100kV)- serial nr.1954

- Digital thermometer type HI 8757 serial nr.1203939

- Mechanical chronometer type Slava serial nr.0521682

Notes: I. The results from the tests are referred for the tested product only.
2. Reproduction or copying of the contents of this report in any other form unless its
complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :

(signature}

{signature)

L)
- @

RLLGARIA

-

N~

Eng. Katerina Raicheva
(signature and stamp)

o T
. o
-
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Revision 0

. Date on which the product was received in test room: 17.06.2016

. Tests performed:

TEST REPORT 6

Ne0026-2/23.06.2016

Certificate of accredifation

reg. Ne81JIH valid until 11.12,2018

issued by Executive Agency "BAS”,
according to the requirements of standard
EN ISO/AEC 17025:2006

1. Three phase cast resin transformer,

TC 800/10/0.4, Dyn5, Ne11273-3, 2016

. Customer : LEMI TRATFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

order 0019/26.05.2016

. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

. Test methods used : IEC 60076-11-¢1.23.2.1;

6.1, Temperature rise test — IEC 60076-2 - ¢.7.3.2;

. Test period: 21-23.06.2016
. Test result: The product passed the tests

. The report contains: 10 pages...............

Head of “LTC~TE%T’B‘*’-‘F-“-P-""”- N (e

Eng. Katerina Raicheva
(signature and stamp)

1Y
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10. Test results:
Power 800 kVA Frequency 50 Hz Year of proditiian > | 2016
Cooling AN Overtemperature 100 K Vector group Dyn§
Insulation class| 75128/12 Type TC800/10 Coeff. Temperat. Material| 225

Primary winding Secondary winding
Voltage (V) 10000 Voftage (V) 400
Tapping’s £2x2.5% Tapping’s -
Current (A) 46.19 Current (A) 1164.7
Connection Delta Connection Star+n
Insulation class (kV) 12 Insufation class (kV) 1.1
Ratio 10000 /400 V Temperature reference (°C ) 120

| No-load lossés | No-load current | Load losses | Impedance voltage | Total losses
( Watt) (%) ( Watt ) (%) (Watt) 0

Guaranteed value 1300 1,1 8000 6 9300
Tolerance (%) +0% 30% +0% + 10% +0%
Measured value 1244 0,21 7790 8,52 9034
Deviation (%) -4,31% -80,91% -2,63% 8,67% -2,86%

’ MEASUREMENT OF WINDINGS RESISTANCES BEFORE HEATING

Measure temperature : 17°C

Primary winding 10000 V. Secondary winding 400 V.
K f(o}] K . Q]
Phases Phases
V1w 0,98614 2v-2w ‘ 0,0008107
FINAL RESULTS
Open circuit test conditions : Feeding voltage 400V
Short circuit test conditions : Nominal current 46,19 A
i
it 'L ;
j S

5
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TEMPERATURE RISE

Winding| 10000 V
8,26 K
80,76 K

From the open circuit test
From the short circuit test

At rated currents in the winding and normal excitation of the 84,48 K

85,03 K

91,39 K

core

Measurements were performed with expanded uncertainty 6% for temperature and the confidence level P = 95%,

400 V
12,87 K]

HE



TECHNOLOGY CEMTER

TEST LABORATORY "LTC - TEST"
TO "LTC" Ltd.

FC5.10-1/8

TEMPERATURE RISE TEST

Page4 | All pages 8

Revision 0

10.2 Measurement of winding resistance after shutdown:

<

HV phase V-W

LV phasev-w

Minutes 0 AT Minutes Q AT

0:01:00 1,318 79,38 0:01:00 0,0012304 82,67
0:02:00 1,314 78,16 0:02:00 0,001223 80,70
0:03:00 1,311 77.42 0:03:00 0,001218 79,37
0:04:00 1,3082 76,73 0:04:00 0,0012134 78,15
0:05:00 1,308 75,85 0:05:00 0,0012094 77,09
0:06:00 1,3034 75,56 0:08:00 0,0012064 76,29
0:07:00 1,301 74,97 0:07:00 0,001203 75,39
0:08:00 1,299 74,48 0:08:00 0,0012 74,59
0:09:00 1,2972 74,03 0:08:00 0,0011974 73,80
0:10:00 1,2956 73,64 0:10:00 0,0011954 73,37
0:11:00 1,294 73,25 0:11:00 0,001192 72,46

t
0:12:00 1,292 72,76 0:12:00 0,0011904 72,04 DN
\\
0:13:00 1,291 72,51 0:13:00 0,0011884 - M5 -
0:14:00 1,2808 72,22 0:14:00 00011864 70,98
0:15:00 1,288 71,78 0:15:00 0,0011844 70,44
0:16:00 1,2866 71,43 _ 0:16:00 0,001183 70,07
/

T
SO

/s




" Measurements were performed with expanded uncertainty 0,5% for resistance and the confidence level P = 95%,
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D

0:17:00 1,286 71,29 0:17:00 0,001184% \70.44
)

0:18:00 1,2848 70,89 0:18:00 0,001183 70,07

0:19:00 1,2834 70,65 0:19:00 0,0011814 69,65

0:20:00 1,282 70,30 0:20:00 ' 0,00118 69,27

L TRANSFORMATOR “r. v

N

Hx
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81,00

79,00

77,00

Overtemperature (K}
-l
iy
&

&
8

71,00

69,00

0:02:63

~_
Overterperature HV winding CS

y = 3E+1255 - 2B+ 1145 + 5E409x4 - TE+OTX3 + 446036%2 - 2315,4x + 80,764

T |3

0:05:46 0:08:38 0:11:31 0:14:24 0477 0:20:10 0:23:.02
Minutes

1/6
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20,00

8500

80,00

76,00

Overtemperature (K}

70,00

65,00

80,00 -+
0:00:00

Overtemperature LV winding

y = BE+12xE - 4E+11x5 + QE+09x? - 1E408

0:05:46 0:08:38 0:11:31 0:14:24

Minutes

3 + 769568x2 - 3932 4x + 85,032
SN =ty 2

01717 0:20:10
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11, Instruments used for the tests:

-  Microchmmeter-MRC6105N-serial nr.0928-5306;

- Wattmeter " Yokogava"-WT1600 serial nr.911702269; g

- Castresin VT CL.3.6kV(1500-3000/100V)-VKM24/2/H-serial nr.:
345080101;345080102;345080103;

- Castresin CT(25-300/5A)-A0S-serial nr.: 09195334;09195335;09195336;

- Resistance thermometer Pt 100, type 448/2012 - serial mr. 1,2,3,4,5,6,7;

- Mechanical chronometer type Slava serial nr. 0521682

5 Noftes: 1. The results from the tests are referred for the tested product only.

(

2. Reproduction or copying of the contents of this report in any other form unless its
complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :

-Eng. Katerina Raicheva
(signature and stamp)

e TR

/2|
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TEST REPORT

Ne 0026-3/24.06.2016 é

Certificate of accreditation

reg N8 LJTH valid until 11,12.2018

issued by Executive Agency "BAS",
according to the requirements of standard
EN ISO/IEC 17025:2006

CUSTOMER: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

SUBJECT: Three phase cast resin transformer
800kVA - 10/0.4kV

REF. CUSTOMER N2 19 Dated. 26-May-16

REF. CONSTRUCTOR

TEST ROOM : "LTC - TEST" Pernik

OBJECT OF THE TEST : Test is carried out to determine the conformity of the product to the
customer order.

dibEss

DATE OF ISSUE 24-lun-16

RECEIVER COPY LEMI TRATQ JSC, 2304 Pernik, BULGARIA
( Tl

THE TESTER E00Q FOR CUSTOMER

B ——

L BLATAPKA

/7
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Serial Ne11273-3
Power 800 kKVA Frequency 50 Hz Year of production  F 20185
Cooling ._AN Overtemperature| 100K Vector group Dyn5
Insulation class| 75128/12 Type TC800/10 Standard IEC60076-3
Primary winding Secondary winding
Voitage (V) 10000 Voltage (V) 400
Tapping’s +2x2.5% Tapping's -
Current (A) 46.19 Current (A) 1154.7
Connection Delta Connection Star+n
Institation class (kV} 12 Insulation class (kV) 1.1
IMPULSE TENSION: 75kV POLARITY: NEGATIVE
Testing scheme NORMAL WAVE 1,2 :30% / 50 £20%
Rai Rse
L +H—O O—F/{T 1 |
[ I T[om
——Gs Rpl Rpe RT1 SUB(‘)’ECT
CT2 TEST
I RT2
§®
OSCILLOSCQOPE
Impulse generator "AME"
Total max load of tension 400kV - Energy at max load of tension- 20 kJ
Number of arms : Four arms in paralel J
CALIBRATION CONSTANT FOR IMPULSE TEST:
K=6794.8
Result from the test: POSITIVE
Date: 24.06,2018 Customer
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Three phase cast resin fransformer

800kVA - 10/0.4kV

-

1.REQUIREMENTS OF THE TEST:

Perform a Lighting Test over the transformer for each phase of medium voltage side.
The impulse must have the following characteristics:

- Nominal Impuise Voltage:
- Nominaf time of front duration:
- Nominal time duration of the half of tail:

- Max over-shoot on the peak of the waveform:

The test will be performed according to IEC standards Ne IEC-EN-60076-4

2. ENVIRONMENTAL CONDITION DURING THE TEST

Air temperature: 20.0°C
Pressurs: 957 mb
Relative humidity % 42%

75
1.2
50
10

kv
Hs(x30%)
Hs(x20%)

%

yra
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OSCILLOGRAM REGISTRATION

Negative impulse on Phase A Osciollogram Ne1 '

VOLTAGE

Telcstop | [—n - 1

D A R s A A AR Rt R1=  50%VN (37,5kV)
R—,\_L_M_ju , R2= 100%VN(75}(V)
m,*,ﬂmw—f" R3=  100%VN (75kV)
5 O SN DU SO W L O IR SRS Ra=  100%VN (75kV)

: s 1 ,.,:«-**"’ :
g 1 e e sl ot
[1t% VPPN U s O ratailii I T i
: 1 > ¢ - Ly o 1
X i] ot s M“;""“‘ﬂ"r RSP
" - el 4 .
L A .r“y/.ad"".". [ SO N i ‘V,.-,frfff.“_’ .......
et T e :
e T
---------- e I R T T T T T

§ T I
M[TO.0us] Af_ChT . —4,08 V),
e [ F00v _10.0ous |a(T060 %

24 Jun 2016
13:25:26¢

Waveform Characteristics
Front time: 1.06 ps
Tail time: 46.66 us

Current

Tolistep ] =T = ) : Ri=  50%VN (37,5kV)
LIRS 2 A A R2=  100%VN (75kV)
SRR R A S A R3=  100%VN (75kV)
,ﬁ R R4=  100%VN (75kV)

]

b
WIT0.011%] AL ChT. X —4-66 V)
maE [ 16070V 10.0us Ji¥(10,00 % |
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OSCILLOGRAM REGISTRATION

Negative impulse on Phase B

VOLTAGE

~ B
(T —————— A B
i ,,_,wﬁ}:“ P S
: S R
172 S R . I ."_‘._';‘.'_,“...-:4‘:"‘“"“:‘.’. e
: R e o : e
CE] R P g S TR
1 /‘5‘1/*"‘(’ : ;Ez-v*‘mx}.y}/" : J:.-.r}p-,z
£ et L : : o
R4 f‘\- -t ,'_.,,a”-.“‘!":ﬂ.=.“.}:=:_,="_=;;¢J,ﬁ~‘-'4=‘i‘—"{i‘i:1-r }
T et e
T . -A;’“""V-v':_ u«“ﬁ‘(’ __-,ww(‘-“"‘ 1
- Y I . e S S
o ,.,.-.—e.-"" . -
| i L & :
..... £ R :
T R T TIPS
PLCLAN
i i i i T 1. P BRI SPRPUPRTIN
M[T0.0ps] Al _Chl N\ —4.00V
24 Jun 2016
[Re 14 [ 400V "~ 10.01s 1n¥[10.00.% | t09

Waveform Characteristics
Front time:
Tail time:

Current

1.04 ps
46.64 ps

.......

Tek Stop__ | -n = ]
: Ty =T -

AN ;\-..r-\s-?nw b

2% nomne

Mj_o 0jas) ALCIH = —4 60V

10,0145 | i[10.00 % |

R1=
R2=
R3=
R4=

R1=
R2=
R3=
R4=

=

Osciollogram Ne2

509%VN (37,5kV)
100%VN (75kV)
100%VN (75kV) ¢
100%VN (75KV)

(
50%VN (37,5kV)
100%VN (75KV)
100%VN (75KV)
100%VN (75kV)

A
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OSCILLOGRAM REGISTRATION

Negative impulse on Phas

VOLTAGE

eC

Tek stop | = = 3

RARRinanan T . . o r
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Waveform Characteristics
Front time: 1.06 ps
Tail time: 46.62 us
Current
Tekstop | Lo e ——T—— (A E—
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TEST LABORATORY "LTC - TEST"
TO "LTC" Ltd.

FC5.10-1/10

SOUND LEVEL MEASURMENT

Page1 | All pages3

Revision 0

TEST REPORT
Ne 0026-4/24.06.2016

3

Certificate of accreditation

reg Ne81JIH valid until 11.12,2018

isstied by Executive Agency "BAS”,
according to the requivements of standard
ENISO/IEC 17025:2006

1. Three-phase cast resin transformer,
TC 800/10/0.4, Dyn35, Ne11273-3, 2016

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

order 0019/26.05.2016

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

4. Test methods used : IEC 60076-11:2004:

5. Date on which the product was received in test room: 17.06.2016
6. Tests performed:

6.1 Determination of sound levels - (IEC60076-10 c1.11.2)
7. Test date : 24.06,2016
8. Test result: The product passed the tests
9. The report contains; 3 pages

10. Site: Test Room "LTC-TEST", Pernik

LTC

LT,
{: ..._(’s._q___.. <

Eng. Katerina Raicheva
(signature and stamp)

A&



TEST LABORATORY "LTC - TEST"
TO "LTC" Ltd. FC510-1/10

Page 2 | All pages3

SOUND LEVEL MEASURMENT

Revision 0
11. Test result:

Detals of transformer L T |
Serial Ne :11273- 3 kVA: 80_0__ o Voltage 10000+2x2 5%/ 400
Details of measuring instrument T e
Brand: Briiel & Kjaer Type 2238 Medlator Ser:al No: 2684705
Microphone type 4188 ~ Microphone serial N : 2690664
‘Test conditions’. ST e e
Feedmg vo[tage 400\/ Frequency: 50 Hz

Tap Position : 7-4

A weighted sound pressure level Lp—A:

¥ Dry type transformer without enclosure
[0 Dry type transformer with enclosure

Measuring | dB | dB |.dB . Measurmg S dB ] dB | odB
- position” | 4| 204 3 | pesition | Ao |3
1 50,2 | 24,8 | 50,2 9 50,9 24,8 50,9
2 50,6 | 24,9 | 506 10 50,6 24,9 50,6
3 503 | 24,7 | 50,3 1"
4 50,7 | 246 | 507 | 12 §
5 509 | 24,8 | 50,9 13 i Legend'
6 504 | 249 | 504 14 1= Transformer noise
7 50,3 | 24,7 | 50,3 15 2 = Background noise
8 50,8 | 246 | 508 16 e
Arithmetic/energy average : | 50,57 dB | on 10 measure points

LpA [ 48,10dB
LwA | 61,80dB

Environmental correction K 2,472003
Principal radiating surface 23,41988 m’
Total area of the surface test room 122,16 nm?




TEST LABORATORY "LTC - TEST™"
TO "LTC" Litd. FC3.10-1/10

Page3 | All pages 3

SOUND LEVEL MEASURMENT

Revision 0

12, Testing scheme:

Distance X =1.0m. Distance D =0.97m. Microphone height from floor: 0,7m

13. Instruments used for the tests:
- Calibrator Sound Level Meter, serial nr.2651663
- Sound Level Meter, serial nr, 2684705
- Measuring Roulette, steel, serial nr. 51217

Notes: 1. The results from the tests are referred for the tested product only.

2. Reproduction or copying of the contents of this repott in any other form unless
its complete photocopying is not allowed without written consent fiom LTC-TEST. (

TESTED BY :

1. Oleg Tsvetanov:................ K A
(signature)
2, Vasil Vasilevi............. é@ Y
nature)

Eng. Katerina Raicheva
(signature and stamp)
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JABOPATOPUS 3A N3NUTBAHE ,,JITII - TECT?”
KBM ,,JITIE? EOOJ

Crpanunia 1 ot 2

CNMUCHLK Ha npoBeneHuTe MU3NUTBaHUA

1.Tpudasen cyx TpanchopMarop,

Cepmudburam 3a axpedumayus

pea Ne8IJTH eanuden 00 11.12.2018 2.
w3daden om HA'ECA" coanacno
UBUCKGANUAING HA CINAHOAPM

EN ISO/AEC 17025:2006

0 TC 160/20, pabpuuen Noll174-3, roguna Ha nponssogerso - 2016,

2. 3assuren Ha w3nutanvero: “Jlemu Tpado” EAJL; rp.llepruk, yin. Brapaiicko srcranne Nel,

sagska Ne 0018/21.03.2016r.

3. Mpouzsomuren: “Jemu Tpado” EAJL; rp.Ileprnux, yn. Brnagaiicko Bneranme Nel.

-

4, Texuuyecks AauHA;

OBozHavyeHUe TC160/20
Homuuanua mowuoct (kKVA) 160
YectoTa (HZz) 50
Homunanuo BH
HanpexeHne 20000
(v} HH 400
3ary6u Ha MpaseH xog 400
W) Kbco chefiHeHne Kbm
120°C 2900
[pyna Ha cpbpsBaHe Dyn5
PerynalnoHHU OTUAKNOHEH Ha cTpana BH +2x2.5%
BH 24 kV (50 kV rms / 125 kV peak) N
MsonaumoHeH Knac
HH
Oxnaxpane
Hagmopcka BrcounHa

5. Jlata Ha IoNy4YaBaHe Ha IPOAYKTA 34 H3NUTBaHe B taboparopusra; 08.04,2016r,

1.1kV (3kV rms / - KV peak) . \‘
AN \\\
<1000 m \
e



JABOPATOPHA 3A U3IIUTBAHE ,JITLI - TECT”

K'BbM ,JITI]” EOOJI Crpanuna 1 ot 2

6. MI3BbpIneHH H3OUTBAHKS:
6.1.Pyrunen tecr:
6.1.1. MamepBane Ha Koe(HIIHEHTa Ha TPAHCHOPMALHS K IPYTIA Ha CBHLP3BATE
(IEC 60076-1:2011- cl.11.3);
6.1.2. MisMepBaHe Ha akTHBHOTO CHIPOTHBIICHHETO HA HAMOTKHTE ¢ IIOCTOSHEH TOK
(IEC 60076-1:2011-1.11.2);
6.1.3. MamepBaHe Ha 3ary6ure i Toka Ha pasen xox (IEC 60076 1:2011-cl.11.5);
6.1.4. VisMepBaHe Ha 3ary0uTe H HAlPEKSHHETO HA KBCO ChEIHHEHUES
(IEC 60076-1:2011-cl.11.4);
6.1.5. Jimenexrpuuny usnutsanus (IEC 60076-3:2013)
6.1.5.1. MsnutBane Ha U30MauMsITa ¢ HAMPEKEHHE, IPHAOIKEHO OT BRHIICH H3TOYHHK
(IEC 60076-3:2013-1.10);
6.1.5.2. MsnuTBane Ha U30MaNMsITa ¢ MHIYKTHPAHO HANPEKEHHIE (
(IEC 60076-3:2013-1.11.2);
6.2. Tumos Tecr;
6.2.1 Mznmteane Ha nperpasare - (IEC 60076-2:2000);
6.2.2 Vznureane Ha m3ofarnusta ¢ MeiHEeH HMiyic - (IEC 60076-4:2002);
6.3.Creruanex TecT,
6.3.1. Onpepeisine Ha 3ByKoBoTO HHBO - (IEC 60076- 10: :2005);

7. Hepnon Ha manuTBane: 11 - 15.04.2016r,

8. Pesynrar ot m3nutpanusta: lipopyrret Tpudaszen cyx tpanchopmarop Tn TC 160/20,
thabpuien Ne 11174-3, mpemMuna yenemHo H3NETAHUATA,

Pesynrati 0T M3NUTBAHKATA CA BKIIOUCHH B TecTOBH IpoToxomi: No 0017-1/11.04.2016;
Ne 0017-2/14.04.2016; No 0017-3/15.04.2016; Ne 0017-4/15.04.2016;

9, CnHCEKA OT H3NMTBAHUATA CBALPXKA 2 CTPAHHIIH.

k. Karepuna Paituesa
(mozmie 1 eyaT)

/2 ¢



TEST LABORATORY "LTC - TEST"
TO "LTC" Ltd, FC 510177

Page 1 | All pages7

ROUTINE TEST REPORT —
Revision (

TEST REPORT
Ne 0017-1/11.04.2016 6
Certificate of acereditation
reg Ne§1JIH valid until 11,12.2018
issued by Executive Agency "BAS",

according to the requirements of standard
ENISO/IEC 17025:2006

1. Three phase cast resin transformer,
)} TC 160/20/0.4, DynS, Nel1174-3, 2016

2. Customer : LEMI TRATO JSC, 2304 Pernik, BULGARIA ,] Vladaisko vastanie Street
order 008/21.03.2016

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

4. Test methods used : IEC 60076-11:2004;
IEC 60076-3:2013;

5. Date on which the product was received in test room; 08.04.2016

6. Tests performed:
6.1. Measurement of voltage ratio and check of phase displacement
(IEC 60076-1:2011- cl.11.3);
6.2. Measurement of winding resistance (IEC 60076-1:2011-c1.11.2);
) 0.3. Measurement of no-load losses and current (IEC 60076-1:2011-cl.1 1.5);
6.4. Measurement of short circuit impedance and load losses
(IEC 60076-1:2011-cl.11.4);
6.5 Diclectric routine tests (IEC 60076-3:2013):
6.5.1. Separate source AC withstand voltage test (IEC 60076-3 :2013-cl.10);
6.5.2. Induced AC withstand voltage test (JEC 60076-3:2013-cL.11.2);

7. Test date: 11.04,2016
8. Test result: The product passed the tests

9. The report contains: 7 pages

/33




TEST LABORATORY "LTC - TEST"
TO "LTC" Lid. FC5.10-1/7
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ROUTINE TEST REPORT -
_ Revision 0

10, Test results:

10.1, Measurement of voltage ratio (20000/400V) and check of phase displacement:

£,

Tap Phase | Transformati | Phase | Transformat | Phase | Transformati Vector
changer A on B ion C on group
position coefficient’s coefficient’s coefficient’s

error, % error, % error, %

7-6 91,019 0,09 91,02 0,10 91,045 0,12

5-7 88,855 0,10 88,856 0,10 88,874 0,12

4-7 86,692 0,10 86,699 0,11 86,71 0,12 Dyn5

8§-5 84,543 0,12 84,537 0,12 84,553 0,14

§-4 82,38 0,13 82,383 0,13 82,397 0,13

Measurements were performed with expanded uncertainty of 3% and the confidence level P = 95%.

/37



TEST LABORATORY "LTC - TEST"
TO "LTC" Ltd.,

FC5.10-1/7

ROUTINE TEST REPORT

Page 3 | Allpages7

Revision 0

10.2 Measurement of winding resistance:

MRC 6108N :

Tap changer Ru.vs Ruws Rv.w, Temperature during test
position Q Q Q 21°C
7-6 - - - Ryvif2 0,008253837
5.7 ; - ; Ruyi 0,008364795
4.7 38,1610 38,0754 . 38,1151 Ry 2 0,008271175
8-5 - - -
8§-4 - - - :

Measurements were performed with expanded uncertainty 0,5% and the confidence level P = 95%.

10.3 Measurement of no-load losses and current:

Tap changer Ul U2 U3 11 12 I3 P1 P1 Pi
position (V] [V] (V] [A] [A] [A] [W]. | [W] (W]
4-7 401,4 398,23 400,3 3,000 1,993 2,736 163,2 104,9 124,2

Uav. Iav. Poygy, Io
V] [A] [W] [%]
399,98 2,5849 392 1,12

Measurements were performed with expanded uncertainty: 2% for voltage2,5% for current, 3% for power and the
confidence level P = 95%.

R
I
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TEST LABORATORY "LTC - TEST"
TO "LTC" Ltd. FC5.10-1/7
Page 4 | Allpages7
ROUTINE TEST REPORT —

Revision 0
2NN
L

AC(\? [ v —F

10.4 Measurement of short circuit impedance and load losses at temperature 21 °C:

Measurements were performed with expanded uncertainty: 2% for voltage,2,5% for current,3% for power and the

Tap changer U1 u2 U3 4 12 13 r1 Pl P1
position [V] V] [V] [A] [A] [A] W] [W] [W]
4-7 921,4 923 9148 | 3548 | 3575 | 35342 | 393 | 3859 | 3852
Uav. [V] | Tav. 5P PK™C [ Uk ®°
[A] [W] [W] [%6]
91975 | 3,552 1164 2702 6,09

confidence level P = 95%.




TEST LABORATORY "LTC - TEST"
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Revision 0

[zoa>zdombzsm

10.5 Dielectric routine tests :
10.5.1 Separate source AC withstand voltage test:

Earthing Test voltage, Frequency,

Winding Test time,
[kV] [Hz] [s]
High voltage LV+tank 50 50 60
Low voltage HV+tank 3 50 60

Measurements were performed with expanded uncertainty: 3,6% for voltage and the confidence level P = 95%,

i
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{IH0OVAC:

| Tvsokva | ¢
0.4/100kV [ 7
| TmsokvA |
0.4/100kV. |
100K, (
N T0RVAC i
H100VAC

10.5.2 Induced AC withstand voltage test:

Test voltage Frequency, Test time,
2xUn, [V] [Hz] [s]
800 150 40

Measurements were performed with expanded uncertainty: 2% for voltage, 0,0016% for frequency and the confidence level
P =95%, '

VL4
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ROUTINE TEST REPORT

Revision 0

11, Instruments used for the tests:

- Turn ratio meter PWR 3-A serial nr,0928-5305; &
- Microohmmeter-MRC6105N-serial nr.0928-5306;

- Wattmeter " Yokogava"-WT1600 serial nr.91J702269;

- Castresin VT CL3.6kV(1500-3000/100V)-VKM24/2/H-serial nr.:

- 345080101; 345080102; 345080103;

- Castresin CT(25-300/5A)-A0S-serial nr.: 09195334; 09195335; 09195336;

- Capacitor divider(100V/100kV)- serial nr.1954

- Digital thermometer type HI 8757 serial nr.1203939

- Mechanical chronometer type Slava serial nr.0521682

Notes: 1. The results from the tests are referred for the tested product only.
2. Reproduction or copying of the contents of this report in any other form unless its
complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :

Eng. Katerina Raicheva
(signature and stamp)

<
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‘TEST LABORATORY "LTC - TEST"

7O MLTC L, FC 5.10—1/8

Page 1 | All pages8

. TEMPERATURE RISE TEST —
Revision 0
TEST REPORT 6
NeQ017-2/14.04,2016

Certificate of accreditation

reg NeSIJIH valid until 11.12.2018

issued by Executive Agency "BAS",
according to the requirements of standard
EN ISO/IEC 17025:2006

1. Three phase cast resin transformer,
TC 160/20/0.4, Dyn5, Ne11174-3, 2016

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0008/21.03.2016

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
4. Test methods used : IEC 60076-11-¢1.23.2.1;
5. Date on which the product was received in test room: 08.04.2016
6. Tests performed:
6.1. Temperature rise test — IEC 60076-2 - ¢1.7.3.2;
7. Test period; 12-14.04.2016
8. Test result: The product passed the tests

9. The report contains: 10 pages...............

LTC

L1t
mf&.}-——ﬂ
| rugasa }

gkl
Q03
SRR

Eng. Katerina Raicheva
(sighature and stamp)




TEST LABORATORY "LTC - TEST"
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TEMPERATURE RISE TEST .
Revision 0
10. Test results: Q{\;
Power . 160 kVA Frequency 50 Hz Year of production 2016
Cooling AN Qvertermperature 100K Vector group Dyn5
Insulation class | 125/50/24 Type TC160/20 Coeff.Temperat. Material| 225
Primary winding Secondary winding
Voltage (V) 20000 Voltage (V) 400
\ Tapping's +2x2.5% Tapping’s -
Current (A) 4.62 Current (A) 230.94 (
Connection Delta Connection Star+n
Insulation class (kV) 24 insulation class (kV) 1.1
Ratio | 20000/ 400 V Temperature reference (°C) 120
No-load losses | No-load current | Load losses | Impedance voltage Total losses
( Watt) (%) ( Watt ) (%) (Watt)
Guaranteed value 400 1,9 2900 6 3300
Tolerance (%) +0% 30% +0% +10% 0%
Measured value 392 1,12 2702 6,09 : 3094
Deoviation (%) -2,00% -41,05% -6,83% 1,50% -6,24%

| MEASURENMENT OF WINDINGS RESISTANCES BEFORE HEATING |

Measure temperature : 21°C (
Primary winding 20000 V. Secondary winding 400 V.
K Q1 K ji0]}
Phases Phases
1V-1W 39,1162 2V-2w 0,0082722
FINAL RESULTS

Open circuit test conditions : Feeding voltage 400V
Short circuit test conditions : Nominal current 4,62 A

V78
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)

Revision 0
TEMPERATURE RISE ’\S
Winding| 20000V 400 V
From the open circuit fest 12,45 K 13,68 K
From the short circuit test 69,76 K 77,69 K
é\(t) rr:f(ed currents in the winding and normal excitation of the 76,16 K 84,70 K

Measurements were performed with expanded uncertainty 6% for temperature and the confidence level P = 95%.

V474
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FC5.10-1/8

TEMPERATURE RISE TEST
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Revision 0

10.2 Measurement of winding resistance after shutdown:

<3

HV phaseV-W

LV phasev-w

Minutes Q AT Minutes 0 AT
0:01:00 50,24 68,57 0:01:00 0,01082 74,37
0:02:00 50 67,06 0:02:00 0,01074 71,99
0:03:00 49,86 66,18 0:03:00 0,0107 70,80
0:04:00 49,66 64,92 0:04:00 0,01067 69,91
0:05:00 49,48 63,79 0:05:00 0,010644 69,13
0:06:00 49,32 62,78 0:08:00 0,01062 68,42
0:07:00 49,16 61,77 0:07:00 0010594 67,65
0:08:00 49,002 60,78 0:08:00 0,010574 67,05
0:09:00 48,9 60,14 0:09:00 0,010544 66,16
0:10:00 48,74 59,13 0:10:00 0,01053 65,74
0:11:00 48,62 58,38 0:11:00 0,010504 64,97
0:12:00 48,44 57,24 0:12:00 0,010494 64,67
0:13:00 48,36 56,74 0:13:00 0,010484 64,37
0:14:00 48,2 55,74 0:14:00 0,01046 83,66
0:15:00 48,14 55,36 0:15:00 0,01045 63,36
0:16:00 48,04 54.73/ 0:16:00 0,01044 63,07

147 |
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TEMPERATURE RISE TEST —
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D
0:17:00 4788 53,72 0:17:00 0,010444.. | N\ 62,29

)
0:18:00 47,82 53,35 0:18:00 0,01041 62,17
0:19:00 47,74 52,84 0:19:00 0,010404 62,00
0:20:00 47,58 51,84 0:20:00 0,01038 61,28

()

(" " Measurements were performed with expanded uncertainty 0,5% for resistance and the confidence level P = 95%.

il
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TEST LABORATORY "LTC - TEST"

TO "LTC" Lid.

TEMPERATURE RISE TEST

S~

Overtemperature HY winding

%@@E !ﬂ

g

OE+13%5 + BE4+{1x5 - BE4+00x4 + SE407x3 - 929342 - 1761,9x + 69,758

y:-

%

i

_ _!E

70,00

w
(W) sametadiisisaD

0:05:46 0.08:38

0:02:53

Minutes

/¥Y



FC5.10-1/8

All pages 8

Page 7

0

vision

Re

TEST LABORATORY "LTC - TEST"

TO "LTC" Ltd.

TEMPERATURE RISE TEST

Overtemperature LV winding
y = BE+13x8 - 2E+12x5 + 4E+10x4 - 4E+08x3 + 2E+06x2 - 6132.5x + 77.694

=

U

:20:

0

77

0

14:24

0

31

11
Minutes

o

:08:38

0

:05:46

0

:02:563

0

©0:00:00
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TEMPERATURE RISE TEST —
Revision 0

11. Instruments used for the tests:

- Microohmmeter-MRC6105N-serial nr,0928-5306; ‘g

- Wattmeter " Yokogava"-WT1600 serial nr.91J702269;

- Castresin VT CL3.6kV(1500-3000/100V)-VKM?24/2/H-serial nr.:
345080101;345080102;345080103; .

- Castresin CT(25-300/5A)-A0S-serial nr.: 09195334;09195335;09195336;

- Resistance thermometer Pt 100, type 448/2012 - serial nr, 1,2,3,4,5,6,7;

- -Mechanical chronometer type Slava serial nr, 0521682

Notes: 1. The results from the tests are referred for the tested product only. (
2. Reproduction or copying of the contents of this report in any other form unless its
complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :

1. Oleg Tsvetanov: (

it sf

Eng. Katerina Raicheva
(signature and stamp)

/yr
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LIGHTING IMPULSE TEST

Revision 0

TEST REPORT
Ne 0017-3/15.04.2016

Certificate of accreditation

reg Ne8IJTH valid until 11,12.2018
issued by Executive Agency "BAS",
according to the requirements of standard
EN ISO/IEC 17025:2006

CUSTOMER: LEMI TRAFQ JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

SUBJECT:  Three phase cast resin transformer

160kVA - 20/0.4kV
REF. CUSTOMER N2 8 Dated: 21-Mar-16
REF. CONSTRUCTOR
TEST ROOM : "LTC - TEST" Pernik

OBJECT OF THE TEST:  Test is carried out to determine the conformity of the product to the
customer order.

DATE OF ISSUE 15-Apr-16

LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie
RECEIVER COPY Street

( AT Eiﬁi‘?ﬂﬂ?y L T €

£00q
THE TESTER »—@— G FOR CUSTOMER

L BLATAPHR [ : UVARIA J
o T R L E LT TG R, PP SR
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TEST LABORATORY "LTC - TEST"
TO "LTC" Ltd. FC5.10-1/
Page 2 | All pages 6
LIGHTING IMPULSE TEST .
Revision 0
Serial No 11174-3 g
Power 160 kVA Frequency 50 Hz Year of production 2016
Cooling AN Overtemperature| 100K Vector group Dyn5
Insulation class | 126/50/24 Type TC160/20 Standard IEC60076-3
Primary winding Secondary winding
Volfage (V) 20000 Voltage (V) 400
Tapping’s 12x2.5% Tapping's -
Current (A) 4,62 Current (A) 230.94
Connection Delta Connection Star+n
Insulation class (kV) 24 Instiation class (kV) 1.1

IMPULSE TENSION: 125kV
Testing scheme

POLARITY: NEGATIVE

NORMAL WAVE 1,2 £30% / 50 £20%

— ) Rse

l _| —|—CT1
——cCs Rpt Rpe RT1
| cT2
<

SUBJECT
OF
TEST

RT2

o

OSCILLOSCOPE

Impulse generator "AME" :
Total mayx load of tension 400kV - Energy at max load of tension- 20 kJ
Number of arms : Four arms in serial

CALIBRATION CONSTANT FOR IMPULSE TEST:

K =8794.8
Result from the ftest: ) POSITIVE
Date; ~ 15.04.2016 Customer

SR 7
S, HM,@_,_) R

X!
)

V9



TEST LABORATORY "LTC - TEST"
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LIGHTING IMPULSE TEST —
Revision 0
Three phase cast resin transformer
160KVA - 20/0.4kV 6
1.REQUIREMENTS OF THE TEST:
Perform a Lighting Test over the transformer for each phase of medium voltage side.
The impulse must have the following characteristics:
- Nominal Impulse Voltage: 125 kv
- Nominal time of front duration: 1.2 is(£30%)
- Nominal time duration of the half of tail: 50 ps(x20%)
~ Max over-shoot on the peak of the waveform: 10 %

The test will be performed according fo IEC standards Neg IEC-EN-60076-4

2. ENVIRONMENTAL CONDITION DURING THE TEST

Ailr temperalture: 19.0°C

Pressure: 960mb

Relative humidity % 44% f E §

-
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OSCILLOGRAM REGISTRATION g
Negative impulse on Phase A Osciollogram Net

VOLTAGE

T B — —
5P SUUUR SN SUUUE SUNE JUUUE SUNUE SUUUE RN R1=  50%VN (62,5kV)
. B e R2=  100%VN (125kV)
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Waveform Characteristics
Front time: 1.42 s
Tail time: 44,52 ps

Current
Te StODI | ; [l_ls

R1= 50%VN (65,5kV)
R2= 100%WVN {125kV) (
: : : : : T : : : : 3 R3= 100%VN (1 25kV)
SEREE AEREE SR SRR L SRS SR S AR A Ré=  100%VN (125kV)
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LIGHTING IMPULSE TEST

Revision 0

OSCILLOGRAM REGISTRATION g

Negative impuise on Phase B Osciollogram Ne2

VOLTAGE .
Tal;lstpp lr'“ . [—ﬁ - = 3 i

e P R1=  50%VN (62,5kV)
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. - - . . =1 B - . = 0
EZ‘_".""."‘."‘J.".....:.........:.4..:L..».;.“.:....:..ﬁﬂ,ﬁaﬁﬁ"-" R3= 100%VN (125kV)
= S IR Rd=  100%VN (125KV)
B3 Brovecsiondy : : T e . oy ;m«_rl
- e -'f-"‘“"%‘”"1"",}.1'3*"'“'&‘““"‘ ......
: i o f
ITrcvsres Hf‘ ot L-’J"""’“JM‘ mﬂn;ﬂﬁ,m‘
S “«d"' 4-?—;— h}rl—*i—-l;f.ﬂ‘ %%w,;gml%‘%— -
i ¢ BT et
R L EL iR ;"‘“‘,-A‘-‘f:"'m”' B e '“".;F'ﬁf‘/-"""“{! e . .V.
L Ll 1 R L) . : 1
. l\‘“ﬂ#w" _,,.,-mf_"ffy:_________,; ...............

.1 i PPN i .
T MITe.ops] Al Ch2z N -4.00 A
g P S.c0v 10,015 |¥{10.00 % |

Waveform Characteristics
Front time: 1.40 ps
Tail time: 4436 ps

Current

Tek Stop | [—o 3 |
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OSCILLOGRAM REGISTRATION

Negative impulse on Phase C

VOLTAGE
TeKStop 1 O e —— : ] !
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Waveform Characteristics
Front time: 1.38 us
Tail time: 44,76 us
Current
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Osciollogram Ne3
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Revision 0

TEST REPORT
Ne 0017-4/15,04.2016

-

Certificate of accreditation
reg. Ne81JIH valid until 11,12.2018

issued by Executi

ve Agency "BAS",

according to the requirements of standard

EN ISONAEC 1702

1. Three-phase cast resin transformer,
TC 160/20/0.4, Dyn5, Ne11174-3, 2016

3:2006

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

order 0008/21.03.2016

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

4. Test methods used : IEC 60076-11:2004;

5. Date on which the product was received in test room: 08.04.2016
6. Tests performed:

6.1 Determination of sound levels - (IEC60076-10 ¢1.11.2)
7. Test date : 15.04.2016
8. Test result: The product passed the tests
9. The report contains: 3 pages

10. Site: Test Room "LTC-TEST", Pernik

BBArAPHY,

Head of “LTC-TEJ{T” '

o b

Eng. Katerina Raicheva
(signature and stamp)

-~



TEST LABORATORY "LTC - TEST"

TO "LTC" Lid. FC5.10-1/10

Page2 | Allpages 3

SOUND LEVEL MEASURMENT

Revision 0

11. Test vesult;

Detalls of transformer R GOl
Serial Ne ; 11174 3 kVA _1_ 60 o Voltage 20000 + 2x2 5%/ 400 |

. Details'of measiiring instrument NS L
Brand; Briiel & Kjeer Type 2238 Mechator Senal No : 268470.:
Microphone type : 4188 L Mlcrophone senal No D .26?0664 o

“Test conditions |, T Tt A - LT
Feedmg voltage: 400V Frequency 50 Hz

Tap Position :7-4

A weighted sound pressure level IE_:

M Dry type transformer without enclosure (
[ Dry type transformer with enclosure

Measurmg dBf dB: -i”?d,B; Measuring | dB [ dBT [ dB
_position| "4 2. 3 foposition | A4 g
1 41,7 | 24,3 41,7 9 42,7 24,1 42,7
2 424 | 245 | 42,4 10 425 24,3 42,5
3 422 | 242 | 422 | 11
4 41,9 | 243 1 41,9 12 L
5 422 | 245 | 42,2 13  legend -
6 423 | 242 | 423 14 1 = Transformer nofse
7 424 | 243 | 42,4 15 2 = Backgraund noise
8 41,9 | 244 | 41,9 16 | Sorrect nor
Arithmetic/energy average : | 42,22dB | on 10 measure points

LpA [ 40,22 dB
LwA | 52,76 dB

Fattore di correzione ambientale K 2,008404

Superficie principale dirraggiamento 17,95639 m’
Total area of the surface test room 122,16 m?

155
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SOUND LEVEL MEASURMENT

Revision 0

12. Testing scheme:

i
)
(
3 4
Distance X =1.0m. Distance D =0.92m. Microphone height from floor: 0,48m
13, Instruments used for the tests:
- Calibrator Sound Level Meter, serial nr.2651663
- Sound Level Meter, serial nr, 2684705
- Measuring Roulette, steel, serial nr, 51217
Notes: 1. The results from the tests are referred for the tested product only.
( ? 2. Reproduction or copying of the contents of this report in any other form unless

its complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :

NTL LTC
EQfI L70,
G Daan? Y q
Head of “LTC-Tﬁ(S’E%’nEAEm o SO, s J
f'/};{‘ Eng. Katerina Raicheva

/ fji (signature and stamp)

/5%



JIABOPATOPUSA 3A M3ITUTBAHE ,,JITII - TECT”
KbM ,,JITI” EOOA

Crpanuna 1 or 2

é

CNMUCHK Ha npoBeneHnuTe N3nNTBaHuUsA

1. Tpudasen cyx tparchopmarop,

Cepmupuram 3a akpedumais

pee Ne81JTH sanuden 0o 11.12.2018 2,
wz0aoen om HA'FCA" cvenacuo
UBUCKGAHUAINA HA CMAHOAPM
ENISO/EC 17025:2006

rant TC 250/20, Gpabpugen Nol1184-3, ropuna Ha nponseoyuctso - 2016.

2. 3aspuren Ha usmuTanuero: “Jemu Tpado” EAJL; rp.llepuux, yn. Bragaticko eeranune Nel,

sagera No 0006/26.02.2016r.

3. Ilpoussoputren: “Jlemu Tpado” BAJT; rp.Ilepuuk, yn. Bnagaiicko Breranue Nel,

4, Texuu4YecKH JauHu:

O6ozHaveHue TC250/20
Homunanna mownoct (kVA) 250
YecroTa (Hz) 50
HomuHanHo BH )
HanpexeHnea 20000 '
(V) HH 400 (
3aryGu Ha MpaseH Xog 520
W) KBbco cvepguHenne Kbm
120°C 3800
I'pyna Ha cpbp3gaHe Dyn5
PerynauioHHu oTUAKNOHEH Ha cTpaHa BH +2x2.5%
BH 24 kV (50 kV rms / 125 kV peak)
M3onaunoHeH Knac
HH 1.1kV (3kV rms / - kV peak)
OxnaxpaHe AN
Haamopcka BucoYymHa <1000 m

5. Jlata Ha monyyasame Ha IPOJYKTa 3a uamuTpane B naboparopusra: 24.03.2016r.

/5




JIABOPATOPHS 3A U3IIUTBAHE ,,JITII - TECT”

K'bM ,,JITII” EOOX Crpanuna 1 ot 2

6. V3BBpIIcHH H3TTHTBAHH!
6.1.PyTuHeH TecT.
6.1.1. Uzmeppane Ha KoeduipHenTa Ha TpaHC(OopMalus ¥ IpyTIa Ha CBBP3BAHC -
(IEC 60076-1:2011- cl.11.3);
6.1.2. VisMepBaHe Ha aXTHBHOTO CHIPOTHBICHUETO HA HAMOTKHTE C TIOCTOAHEH TOK
(IEC 60076-1:2011-1.11.2);
6.1.3. VisMepsare Ha sary6ure 1 Toka Ha npaser xox (IEC 60076-1:2011-cl.11.5);
6.1.4. UaMepBaHe Ha 3aryOHTE H HAIIPEIKCHHETO Ha KhCO CHEAHHEHHE
(IEC 60076-1:2011-cl.11.4);
6.1.5. Muenexrpuunn mamursanust - (IEC 60076-3:2013)
6.1.5.1. ManuTBane Ha M30JAIHITa C HAIPEKEHHE, TPHIIOAKEHO OT BBRHIIEH H3TOYHHK
(IEC 60076-3:2013-1.10);
6.1.5.2. Msnurrane Ha H30IALHASETA C HHI[yKTHpaHO HaNPEXKCHHE
(IEC 60076-3:2013-1.11.2);
6.2, Tumos TecT:
6.2.1.ManutRane Ha nperpasane (IEC 60076-2:2000);
6.2.2 VisnuTeane Ha w3oiamusTa ¢ Mpanuen ummyie (IEC 60076-4:2002);
6.3.CrieruarneH TecCT:
6.3.1, Onpenensize na asyrosoto Hiso (IEC 60076-10:2005);

7. Tlepuiox 1a usnureane: 25 - 30.03.2016r.

8. Peayirrar ot m3nnreanusta: Hpopyrret Tpudasen cyx TpancdopMarop THIT TC 250/20,
(abpuucu Ne 11184-3, mpemuna yCreIyHo H3NHTAHHATA.

Pe3ynTaTH 0T H3MHTBAHMATA ¢4 BKIIOUEHH B TECTOBH IPOTOKOJIL: No 0014-1/25.03.2016;
Ne 0014-2/29.03.2016; Ne 0014-3/30.03.2016; Ne 0014-4/30.03.2016;

9, CITHCHKa OT H3MUTBALHSATA CHABKA 2 CTPAHHIH.

n_:?%

umk. Karepuna Paiiuena
(rozmie u neyaT)

=

1594
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ROUTINE TEST REPORT

~FECRNOLOGY CénlTEN - Revision 0

TEST REPORT

Ne 0014-1/25.03.2016 QS-

Certificate of accreditation

reg Ne81JIH valid until 11.12.2018
issued by Executive Agency "BAS",
according to the requivements of standard
EN ISO/IEC 17025:2006

1. Three phase cast resin transformer,
TC 250/20/0.4, Dyn5, No11184-3, 2016 (

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0006/26.02.2016

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

4. Test methods used : IEC 60076-11:2004; '
IEC 60076-3:2013;

5. Date on which the product was received in test room: 24.03.2016

6. Tests performed:
6.1. Measurement of voltage ratio and check of phase displacement
(IEC 60076-1:2011- ¢l.11.3);
6.2. Measurement of winding resistance (IEC 60076-1:2011-¢1.11.2);
6.3. Measurement of no-load losses and current (IEC 60076-1:2011-cl.11.5);
6.4. Measurement of short circuit impedance and load losses {
(IEC 60076-1:2011-¢cl.11.4);
6.5 Dielectric routine tests (JEC 60076-3:2013):
0.5.1. Separate source AC withstand voltage test (IEC 60076-3:2013-¢1.10);
6.5.2. Induced AC withstand voltage test (IEC 60076-3:2013-cl.11.2);

7. Test date: 25.03.2016
8. Test result: The product passed the tests

9. The report contains: 7 pages
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TEST LABORATORY "LTC - TEST"
TO "LTC" Ltd. FC510-1/7
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ROUTINE TEST REPORT —
Revision 0

10, Test results:
10.1. Measurement of voltage ratio (20000/400V) and check of phase displacement:

Tap Phase | Transformati | Phase | Transformat | Phase | Transformati VYector
changer A on B ion C on group
position coefficient’s coefficient’s coefficient’s

error, % error, % error, %

7-6 01,134 0,22 91,224 0,32 91,143 0,23

5-7 88,978 0,24 89,047 0,31 88,986 0,25

4-7 86,805 0,23 86,889 0,33 86,809 0,24 Dyn5

8§-5 84,644 0,24 84,716 0,33 84,637 0,24

8-4 82,469 0,24 82,546 0,33 82,472 (0,24

Measuremenis were performed with expanded uncertainty of 3% and the confidence level P = 95%,

a4
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10.2 Measurement of winding resistance:

Tap changer Ry, Ruw, Ry Temperature during test
position 0 Q Q 19°C
7-0 - - - R,..;&2 0,005420925
5-7 - - - Ruv:€2 0,005470066
4-7 18,87391 18,8307 18,8482 Ry €2 0,005447033
8-5 - - -
8- - . .

Measurements were performed with expanded uncertainty 0,5% and the confidence level P = 95%,

10.3 Measurement of no-load losses and current:

Tap changer Ul U2 U3 Il 12 3 P1 P1 P1
osition [V] [Y] [V] [A] [A] [A] [W] [W[ | [W]
4-7 401,3 3984 400 1,931 1,272 1,27 2244 125,7 158,3
Uav, Iav. Poe, 1o
[V] [A] [W] [%]
399.,9 1,491 S08 0,41

Measurements were performed with expanded uncertainty: 2% for voltage2,5% for current,3% for power and the
confidence level P = 95%,

164
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10.4 Measurement of short circuit impedance and load losses at temperature 19 °C:

Tap changer Ul U2 U3 Il 12 3 P1 P1 r1
position V] V] vl [A] [A] [A] [W] [W] [W]
4-7 730,2 730,3 723,17 4,225 4,29 4,1938 330,1 3129 305,1
Uav. [V] | Tav. 5P PK™PTC | pk*C
[A] [W] [WI] [%]
728,07 4,236 948,1 3739 0,28

Measurements were performed with expanded uncertainty: 2% for voltage,2,5% for current,3% for power and the
confidence level P = 95%.

A
A
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10.5 Dielectric routine tests :

10.5.1 Separate source AC withstand voltage test:

Winding Earthing Test voltage, Frequency, Test time,
[kV] [Hz] [s]
High voltage LV-+tank 50 50 60
Low voltage HV-+tank 3 50 60

Measurements were performed with expanded uncertainty: 3,6% for voliage and the confidence level P = 95%,

A
A
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TMBORVA |+
0.4M00KV |- -5

1[}—

TMSOKVA |
0.4/100kV | -

- “100KVAG |
HOOVAC |

10.5.2 Induced AC withstand voltage test:

Test voltage Freguency, Test time,
2xUn, [V] [Hz] (s}
800 150 40

Measurements were performed with expanded uncertainty: 2% for voltage, 0,0016% for frequency and the confidence level
P=95%.
J‘J/—‘]
f ! A
{; / fi’% 7
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Revision 0

11. Instruments used for the tests:

- Turn ratio meter PWR 3-A serial nr,0928-5305;

- Microochmmeter-MRC6105N-serial nr.0928-5306;

- Wattmeter " Yokogava"-WT1600 serial nr.91J702269;

- Cast resin VT C1.3.6kV(1500-3000/100V)-VKM24/2/H-serial nr.: 5
- 345080101; 345080102; 345080103;

- Cast resin CT(25-300/5A)-A0S-serial nr.: 09195334; 09195335; 09195336;

- Capacitor divider(100V/100kV)- serial nr.1954

- Digital thermometer type HI 8757 serial nt.1203939
- Mechanical chronometer type Slava serial nr.0521682

Notes: 1. The results from the tests are refetred for the tested product only,
2. Reproduction or copying of the contents of this repott in any other form unless its
complete photocopying is not allowed without written consent from I TC-TEST.

TESTED BY :

2. Vasil Vasilevi........... %QG !,

U sfenaturs)

Eng. Katerina Raicheva
(signature and stamp)
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TEMPERATURE RISE TEST
Revision 0

TEST REPORT

Ne0014-2/29.03.2016 g

Certificate of accreditation

reg Ne81JIH valid until 11.12.2018

isstued by Executive Agency "BAS",
according to the requirements of standard
EN ISO/IEC 17025:2006

1. Three phase cast resin transformer,
TC 250/20/0.4, Dyn5, Ne11184-3, 2016

2, Customer : LEMI TRAFO ISC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0006/26.02.2016 '

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
4. Test methods used : IEC 60076-11-¢1.23.2.1;
5. Date on which the product was received in test room: 24.03.2016
0. Tests performed:
6.1, Temperature rise test — IEC 60076-2 - ¢l.7.3.2;
7. Test period: 28-29.03.2016
8. Test result: The product passed the tests

9. The repott contains: 10 pages...............

Head of “LTC-TRT®#2

Eng. Katerina Raicheva
(signature and stamp)

V1
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10. Test results:
Power 250 kVA Freqtiency 50 Hz Year of production 2016
Cooling AN Overtemperature 100 K Vector group Dyn5
Insulation class | 125150124 Type TC250/20 Coeff. Tomperal.Materiaf| 225

Primary winding Secondary winding
Voltage (V) 20000 Voitage (V) 400
Tapping's +2x2.5% Tapping’s -
Current (A) 7.22 Current (A) 360.84
Connection Delta Connection Star+n
Insufation class (kV) 24 Insulation class (kV) 1.1
Ratio 200007400 V Temperature reference ("C) 120

No-load losses | No-load current | Load losses | Impedance voltage Total losses

dig { Watt) (%) { Watt) (%) (Watt)
Guaranteed value 520 1.5 3800 6 4320
Tolerance (%) +0% 30% +0% £ 10% +0%
Meastred value 508 0.41 3739 6.29 4247
Deviation (%) -2.31% -72.687% -1.61% 4.83% -1.69%

MEASUREMENT OF WINDINGS RESISTANCES BEFORE HEATING

Measure femperature : 19°C
Primary winding 20000 V. Secondary winding 400 V.
K Q] K o]
Phases Phases
TV-TW 18.8482 2v-2W 0.005447
FINAL RESULTS

Open circuit test conditions : Feeding wliage 400 V
Short circuit test conditions : Nominal current 722 A

16
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TEMPERATURE RISE (:\jiigq_
Winding| 20000 V 400V

From the open circuit test 1243 K 14.88 K
From the short circuit test 71.93 K 73.73K

At rated currents in the winding and normal excitation of the
core

78.27 K 831.61 K

Measurements were performed with expanded uncertainty 6% for temperature and the confidence level P = 95%,

HOHPEDOTGES T

(FE
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10.2 Measurement of winding resistance after shutdown:

HV phaseV-W

LV phasev-w

Minutes Q AT Minutes 0 AT
0:01:00 243 69.58 0:01:00 0.007072 71.79
0:02:00 2417 87.89 0:02:00 0.00704 70.36
0:03:00 24.04 66.21 0:03:00 ‘0.00701 69.02
0:04:00 23.95 85.05 0:04:00 0.00689 68.12
0:05:00 23.87 64.01 0:05.00 0.006968 67.13
0:06:00 23.79 62.97 0:06:00 0.006954 86.51
0:07:00 23.72 62.07 0:07:00 0.006938 65.79
0:08:00 23.65 81.16 0:08:00 0.006924 65.16
0:09:00 23.59 60.39 0:09:00 0.0069086 64.36
0:10:00 23.54 59,74 0:10:00 0.006898 64.00
0:11:00 23.48 58.96 0:114:00 0.006886 63.46
0:12:00 23.44 58.44 0:12:00 0.006878 63.10
0:13:00 23.39 57.80 0:13;00 0.006564 62.47
0:14:00 23.35 57.28 0:14:00 0.006854 62.03
0:15:00 23.3 56.63 0:15:00 0.006842 61.49
0:16:00 23.27 56.24 0:16:00 0.006834 61.13

/.
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0:17:00 23.22 55.60 0:17:00 0.006826 WT
1
)
0:18:00 23.19 55.21 0:18:00 0.006818 60.41
0:19:00 23.14 54,66 0:19:00 0.006804 59.79
0:20:00 23.12 54.30 0:20:00 0.006802 59.70

j Measurements were performed with expanded uncertainty 0,5% for resistance and the confidence level P = 95%,

YA
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TEMPERATURE RISE TEST

Overtemperature HVY winding
2E+13x8 - BE+11x5 + 1E+10x4 - 1E+08x3 + 758536x2 - 3813.2x +71.929

y:
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Overtemperature LV winding

1E+13x8 - BE+11x5 + 9E+00x* - SE+07x3 + 531207x2 - 3135.1x + 73.729

y:
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11. Instruments used for the tests:

- Microohmmeter-MRC6105N-serial nr.0928-5306;

- Wattmeter " Yokogava"-WT1600 serial nr.91J702269;

- Cast resin VT CL3.6kV(1500-3000/100V)-VKM24/2/H-serial nr.:
345080101;345080102;345080103;

- Castresin CT(25-300/5A)-A0S-serial nr.: 09195334;09195335;09195336;

- Resistance thermometer Pt 100, type 448/2012 - serial nr. 1,2,3,4,5,6,7;
- Mechanical chronometer type Slava serial nr. 0521682

. ) Notes: 1. The results from the tests are referred for the tested product only. (
2. Reproduction or copying of the contents of this report in any other form unless its
complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :
) 1. Oleg Tsvetanov:.................\.~> . S _
- (signature) ( )
2. Vasil Vasilev:........... % JOAALY L \
sign
w2y LTC
L0,

—f——
nom |

Eng. Katerina Raicheva
(signature and stamp)
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LIGHTING IMPULSE TEST

THERYOLOGY Lhailen . Revision 0

TEST REPORT
Ne 0014-3/30,03.2016

Certificate of accreditation
reg. Ne8 IJTH valid until 11.12.2018
issued by Executive Agency "BAS",
according to the requirements of standard
EN ISO/NEC 17025:2006

CUSTOMER: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

SUBJECT: Three phase cast resin transformer

250kVA - 20/0.4kV
REF. CUSTOMER N¢ 6 Dated: 26-Feb-16
REF. CONSTRUCTOR
TEST ROOM : " TC - TEST" Pernik

OBJECT OF THE TEST :  Test is carried out to determine the conformity of the product to the
customer order.

DATE OF ISSUE 30-Mar-16

LEMI TRAFO JSC, 2304 Pernik, BULGARITA ,1 Vladaisko vastanie
RECEIVER COPY Street .
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LIGHTING IMPULSE TEST -
Revision 0
Serial Ne11184-3 Q)
Power 250 kVA Freqguency 50 Hz Year of production 2016
Cooling AN Overtemperature| 100K Vector group Dyn§
insulation class ! 125150124 Type TC250/20 Standard IEC60076-3
Primary winding Secondary winding
Voltage (V) 20000 Voltage (V) 400
Tapping's +2x%2.5% Tapping’s -
Current (A) 7.22 Current (A) 360.84
Connection Delta Connection Star+n
Insulation class (kV) 24 Insulation class (kV) 1.1
IMPULSE TENSION: 125kV POLARITY: NEGATIVE
Testing scheme NORMAL WAVE 1,2 430% / 50 £20%
Rsi Rse
L O O—F"1_F |
[ _] —|_CT1
—==Cs Rpi Rpe RT1 SUBJECT
CT2 TEST
-1 RT2
T :
OSCILLOSCOPE
Impulse generator "AME"
Total max load of tension 400kV - Energy at max load of tension- 20 kJ
Number of arms : Four arms in serial \
CALIBRATION CONSTANT FOR IMPULSE TEST: ‘
K=6794.8
Result from the test: POSITIVE

Date: 30.03.2016

1 Customer

yasd
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Three phase cast resin transformer

250kVA - 20/0.4kV

S

1.REQUIREMENTS OF THE TEST:

Perform a Lighting Test over the transformer for each phase of medium voltage side.

The impulse must have the following characteristics:

- Nominal Impulse Voltage:
- Nominal time of fronf duration:
- Nominal time duration of the half of tail:

- Max over-shoot on the peak of the waveform:

The test will be performed according to IEC standards Ne IEC-EN-60076-4

2. ENVIRONMENTAL CONDITION DURING THE TEST

125

1.2

50

10

kv
Hs(£30%)
us{+20%)

%

Air temperature: 16.0°C
Pressure; 955mb
Relative humidity % 46%
/)
/4
,&5’ .

; f’
[
A

i

7
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OSCILLOGRAM REGISTRATION

<

Negative impulise on Phase A Osciollogram Net

VOLTAGE

Tek Stop — — - '} i L
200 TR AR AR RAREE AAARERRRAE RN R R1=  50%VN (62,5kV)

,,“,,H g- R2= 100%VN(125KV)
: _E"”,“W‘dmé R3= 100%VN (125kV)
ES (O B i £ sty Rd=  100%VN (125kV)

37 2

- - - : : i : e .
Lrtnianysh : : - ] A IEE . . 3
; - - N T s . Lo PRI
L i glr"'"d“T o 4 canpmp AR b
L ATl SRr - L A IR A
& - - - L g K5 . QT )
M it Pl b e : ]
T T

Ao S Ly : R

Waveform Characteristics
Front time: 1.34 s
Tail time: 46.12 us

Current
Tok Stop | = = ] 1 Ri= 50%VN (65,5kV)
D A T A R2=  100%VN (125kV)

. N \
R2 + E e b i '
ik "““‘““.“"],""t‘\ﬂ("' B e Tosmenadmnprariam g
Rt o . u T T T M T et o st
i L. i i i i N
M6.0us; Al CTh2 v —4.00 A
20 Mar 2016
[Rak] [, . 200V 10,05 |DI[16.00 % | 13:24:16

77
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OSCILLOGRAM REGISTRATION

Negative impulse on Phase B

VOLTAGE

Tolstop | E=r = 3 ;

T — Tt e —— iy
ﬁ"'l,ouuqu'u:'-{ ..... '_E
1 PROST S E ¥
RZ Ferwac Lo B “;’:N:‘"v',"xilﬂﬁ_”"-i‘t
a3 prianhy "

A R am.‘#,\k'l‘ma'f”ﬂk.ﬂt

A ot AT
&= "m.“m"“ : papegn: JeaAR n‘ﬂ"" L

e e s - et o o S o o ST L o 2o L W TR

,w.‘w’,l u.\k"d'"" "w’
gy

Lvoa o Ty 1 sl et s s i sy iy

FA[10.0028] MI12 ~ —a. oop,

30 Mar 2016
(7B 00¥ __ 70.0us |w[10,60.% 13:46:22
Waveform Characteristics
Front time: 1.32 ps
Tail time: 46.14 ps
Current
Tel Stop | — = 3 |
e R e e A
o P ;
[0 et 5 W (LTS -2 - "1 - -]
) - S U SOV WO
TEd £5 VAR Dot ittt tam it sicipmpresresyes
o SN, N9 e SO NN DO SR S
f :
= IRLRITEY A;_Chz T
[Refal [ Z00 WV 10.011s |w[i0.00 % | :?g:gd?aagmls

3

Osciollogram No2

Ri= 50%VN (62,5kV)
R2=  100%VN (125kV)
R3=  100%VN (125kV)
R4=  100%VN (125kV)

R1=  50%VN (62,5kV)
R2=  100%VN (125kV)
R3=  100%VN (125kV)
R4=  100%VN (125kV)

(
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OSCILLOGRAM REGISTRATION

Sy

Negative impulse on Phase C Osciollogram Ne3

VOLTAGE

Tekcstop | e — s
R T R1=
Fifovwnpsyy - -+ -7 - - ::_.: RO=
Rz "::f.l“hl'il R ST .;“:";'é]__:kkm‘,;.,,ﬂpvxg R3=
EY : : : T e RS : : 3 R4=
B PR O Y = L it PR SET ot e
| . : ._’."p'"“ i B ; ‘.",ﬂ.gl'rﬂf-‘) . N
N TOTTE I, e 2 D e i
i o Tl t ﬂvf{—ﬁi—w—a—‘ -4} .
e - ‘“.p""’«d e L “,t,.-(""’ - Muﬁmmﬁ“x’*"“’“f
‘i—.«f’*“'""' R e AR
- ‘;ﬂv"ﬁw e : : :
a....‘jm,r.“'._ﬁ...".‘ AP TR A
_____ ol O S TR S U S
A S T XTGP M e WL
1
[Ka s N S 00V | 70.0)a5 {B{10.00 % | ?2-1:1;‘:"1-5,0 °
Waveform Characteristics
Front time: 1.34 us
Tail time: 46.10 us
Current
st ; = T ; : '
Te&,??ﬁ!,._,m.%", E———— T —— Ri=
: 3 R2=
3 R3=
R4=
30 Mar 2016
14:18:21

50%VN (62,5kV)
100%VN (125kV)
100%VN (125kV)
100%VN (125kV)

50%VN (62,5kV)
100%VN (125KkV)
100%VN (125kV)
100%VN (125K

VA
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Revision 0
TEST REPORT 3

Ne 0014-4/30,03.2016

Certificate of accreditation

reg NeSIJTH valid until 11.12,2018

issued by Executive Agency "BAS”,
according fo the requirements of standard
EN ISO/IEC 17025:2006

1. Three-phase cast resin transformer,
TC 250/20/0.4, Dyn5, Ne11184-3, 2016

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

order 0006/26.02,2016

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Viadaisko vastanie Street

4. Test methods used : IEC 60076-11:2004;

5. Date on which the product was received in test room: 24.03.2016
0. Tests performed:

6.1 Determination of sound levels - (TEC60076-10 c1.11.2)
7. Test date : 30.03.2016
8. Test result: The product passed the tests
9. The report contains: 3 pages

10. Site: Test Room "L TC-TEST", Pernik

Eng. Katerina Raicheva
(signature and stamp)

/s




TEST LABORATORY "LTC - TEST"

TO "LTC" Ltd, FC5.10-1/10

Page 2 | All pages 3

SOUND LEVEL MEASURMENT

Revision 0

11, Fest result:

Detalls of transformer SN R e SN
Serial Ne : 11184-3 kVA: 2,,5,0,, o Voitage 20000 +2x2,5%/ 400
“Details of measuring instrument 107 T
Brand: Brijel & Kjeer Type 2238 Mediator Serial Ne : 2684705
‘Microphone type 4188 e Mrcrophone serral No‘ 2690664
"Tést conditions. G FO i e
Feeding voltage: 400V Frequency 50 Hz

Tap Position : 7-4

A weighted sound pressure level IIJX:

¥ Dry type transformer without enclosure
L1 Dry type transformer with enclosure

Measuring | dB-| dB | dB |Meastring |~ dB | -"dB " dB
1 45.1 | 25.4 | 45.1 9 45.2 25.6 45.2
2 454 | 253 | 45.4 10 45.1 25.3 45.1
3 44.9 | 256 | 44.9 11
4 44.8 | 255 | 44.8 12 -
5 45.3 | 254 | 453 | 13 . legend . |
6 451 | 253 | 451 | 14 1 = Transformer noise
-7 45.4 | 256 | 45.4 15 2 = Background noise
8 455 | 25.7 | 455 16 et nose
Arithmetic/energy average : | 454848 | on 10 measure points

LpA |43.03 dB
LwA  |155.85dB

Fattore di correzione ambientale K 2.15308
Superficie principale dirraggiamento  19.5991 m®
Total area of the surface test room 12216 m?

e
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12, Testing scheme:

1
¢
3 4
Distance X = 1.0m. Distance D = 0.94m. Microphone height from fioor: 0,54m
13. Instruments used for the tests:
- Calibrator Sound Level Meter, serial nr.2651663
- Sound Level Meter, serial nr. 2684705
- Measuring Roulette, steel, serial nr. 51217
Notes: 1. The results from the tests are referred for the tested product only.
2. Reproduction or copying of the contents of this report in any other form unless (

its complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :

(signaturi) fl Tu

Head of “LTC—’[ES';T‘%"‘;P i _, gl

T vy Fitnay aatgira ey i

Eng, Katerina Raicheva
(signature and stamp)

/&4



JIAGOPATOPUS 3A U3IIUTBAHE ,JITIT - TECT”

KbM ,JITI® EOOJT Crpannna 1 oT 2

!

CMUCHLK Ha npoBegeHUTe N3NUTBaHUA

Cepmugbtixam 3a axpeoumaiftin

pea Ne81JIH eanuden do 11.12,2018 a.
wsoaden om HA"FCA" cvanacro
UBUCKGAHUSING HA CIRAHOADT

EN ISO/AIEC 17025:2006

1. Tpudasen cyx TpaHchopMaTop,
rart TC 800/20, dabpuuen Nel1260-3, romuna Ha npoussopcTso - 2016.

2. BassuTen na wanurasuero: “Jlemn Tpapo” EAJL; rp.llepuuk, yi. Brapaticko sreranue Nel,
sasera Ne 008/21.03.2016r.

3. Ipomssomurern: “Jlemu Tpado™ EAJT; rp.Ileprux, yi. Bragaticko sbcranme Nel,

4. Texuuuecku JaHH:

O6o3HavueHne TC800/20
Homunanna mowHocr (kVA) 800
YectoTa (Hz) 50
Homunanno BH
HanpexeHne 20000
(V) HH 400
3aryGu Ha MpaseH Xopn 1300
(W) Kbco coeguHeHne KbM
120°C 8000 ~
Cxema 1 rpyna Ha cpbp3BaHe Dyn5 \
PerynauyuonHi oTUAIKIOHeH Ha cTpana BH +2x2.5%
BH 24 kV (50 kV rms / 125 kV peak)
lisonauroHeH Knac
HH 1.1kV (3kV rms / - kV peak}
OxnaxpgaHe AN
HapgmopcKa BLICOtNHA <1000 m

5, Jlara Ha TIONydaBaHe HA IPOJIYKTA 38 M3MHTBaHE B taboparopusra: 08.04.2016r.

X

\
Cor
{~.



JABOPATOPHS] 3A T3 TBAHE ,JITIT - TECT” C Lor2
KbM ,,JITII” EOOJT TpaHuna 1 or

6. M3BBpIICHY H3MHTBAHKS:
6.1.Pyrunen Tecr:

6.1.1. MsmMepnane Ha koedunnenta Ha TpaHCHOPMANHUS H TPy HA CBEP3BAHE —
(IEC 60076-1:2011- ¢l.11.3);

6.1.2. MismMepBane Ha AKTHBHOTO CHIIPOTHBICHUETO HA HAMOTKHTE C ITOCTOSHEH TOK
(IEC 60076-1:2011-1.11.2);

6.1.3. VismepBaHe Ha 3aryOHTe ¥ TOKA Ha 1ipaseH XoJ - (IRC 60076-1:2011-¢l.11.5);

6.1.4. MsMeprane Ha 3aryONTE M HATIPEKEHHETO HA KbCO CHENHHCHHE —
(IEC 60076-1:2011-cl.11.4);

6.1.5. Huenexrpuunn m3nutsanus (IEC 60076-3:2013)

6.1.5.1, MiznuTBaHe Ha H30TALUSTA ¢ HAUPEIKEHHS, IPUICKEHO OT BHHIIEH H3TOUHHK
(IEC 60076-3:2013-1.10);

6.1.5.2. Msnutpane Ha H30MAIMSITA C MHJIYKTHPAHO HAPCIKCHHC A
(IEC 60076-3:2013-1.11.2);
6.2. Tunos Tecr:
6.2.1.Manureane Ha nperpsasane — (IEC 60076-2:2000);

6.2.2 Wsnurpane Ha m3onaumaTa ¢ Menauer ummync (IEC 60076-4:2002);
6.3.Crrenanen Tecr:

6.3.1. Onpenernsitie Ha 3ByK0130T0 uuBo (IEC 60076-10:2005);

7. lleprox wa manuteane: 11 - 14.04.2016r.

8. Pesyirrar ot usnureanmsTa: pogyrret Tpudaszen cyx Tpanchopmarop tun TC 800/20,
Gabpuyer No 11260-3, mpemsua yereniHo H3NMHTAHIATA,

Pesynrati oT H3IHTBAHKATA Ca BKJIIOUEHH B TECTOBH IpoTokom: Ne 0016-1/11,04.2016; _
No 0016-2/13.04.2016; Ne 0016-3/14.04.2016; Ne 0016-4/14.04.2016; (

S

LTC ]

LT0.

9. CnucEKa OT H3MHTBAHKATA CHABMKA 2 CTPAHMITH,

PBKOBOJIUTEI HA “JITL[-TE@ET'BWAPHR LAY ..B.u&f:fas'e...J.

unx, Karepuna Patiuera
(monmHe ¥ neyat)

Jol |
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ROUTINE TEST REPORT —
Revision 0
TEST REPORT
Ne 0016-1/11.04.2016 3

Certificate of accreditation

reg Ne81JIH valid wuntil 11.12.2018

issued by Executive Agency "BAS",
according to the requirements of standard
EN ISO/IEC 17025:2006

1. Three phase cast resin transformer,
TC 800/20/0.4, Dyn5, Ne11260-3, 2016

2. Customer : LEMI TRAFOQ JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0008/21.03.2016

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Viadaisko vastanie Street

4, Test methods used : IEC 60076-11:2004;
1IEC 60076-3:2013;

5. Date on which the product was received in test room: 08.04.2016

6. Tests performed:
6.1. Measurement of voltage ratio and check of phase displacement
(IEC 60076-1:2011- cl.11.3);
6.2. Measurement of winding resistance (IEC 60076-1:2011-cL.11.2);
6.3, Measurement of no-load losses and current (IEC 60076-1:2011-¢l.11.5);
6.4. Measurement of short circuit impedance and load losses
(TEC 60076-1:2011-cl.11.4);
6.5 Dielectric routine tests (IEC 60076-3:2013):
6.5.1. Separate source AC withstand voltage test (IEC 60076-3:2013-c1.10);
6.5.2. Induced AC withstand voltage test (IEC 60076-3:2013-cl.11.2);

7. Test date: 11.04.2016
8. Test result: The product passed the tests

9. The report contains: 7 pages

| Buicaria J
T Eng. Katerifa Raichpva
(signature and stamp]

Viw,
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10. Test results:
10.1. Measurement of voltage ratio (20060/400V) and check of phase displacemen&%

Tap Phase | Transformati | Phase | Transformat | Phase | Transformati Yector
changer A on B ion C on group
position coefficient’s cocfficient’s coefficient’s
errvor, % error, % error, %o
7-6 90,954 0,02 90,954 0,02 90,958 0,03 (
5-17 88,79 0,03 88,789 0,02 88,792 0,03 '
4-7 86,641 0,04 86,041 0,04 86,645 0,05 Dyn5
8-5 84,489 0,06 84,488 0,06 84,492 0,06
8-4 82,338 0,08 82,337 0,08 82,341 0,08

Measuremenis were performed with expanded uncertainty of 3% and the confidence level P = 95%,

S5
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10.2 Measurement of winding resistance:

Tap changer Ry, Ry, Ry, Temperature during test
position Q Q Q. 20°C
7.6 - - - RuyiQ2 0,001148462
5.7 - - - Ryus 2 0,001171649
4.7 3,22556 . 3,23305 3,23084 Riaw; 2 0,001148142
8-5 - - -
8-4 - - -

Measurements were performed with expanded uncertainty 0,5% and the confidence level P = 95%.

10.3 Measurement of no-load losses and current:

Tap changer U1 U2 U3 11 12 13 P1 P1 P1
position [V] [V] [V] [A] [A] [A] [W] [W] [W]
4-7 401,2 398,45 400,5 2,425 1,777 2,452 505 329,5 412,8
Uav, Iav. Poy,, Io
[V] [A] [W] [%]
400,04 2,2179 1247 0,19

Measurements were performed with expanded uncertainty: 2% for voltage2,5% for current, 3% for power and the
confidence level P = 95%,

L
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10.4 Measurement of short circuit impedance and load losses at temperature 20 °C;

Measurements were performed with expanded uncertainty: 2% for voltage, 2,5% for current, 3% for power and the

confidence level P = 95%,

Tap changer U1 U2 U3 11 12 I3 P1 P1 r1
_position [V] V] [V [A] (A] [A] [W] [W] [W]
4-7 835,6 840,3 832,3 15,8 15,98 15,773 933 864 878
Uav. [V] | Taw. 3P PE*C | Uk ¢
AL | WL | W | % |
836,07 15,85 2675 7450 6,12

\
,
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4

10.5 Dielectric routine tests :

10.5.1 Separate source AC withstand voltage test:

Winding Earthing Test voltage, Frequency, Test time,
[kV] [Hz] [s]
High voltage LV-+tank 50 50 60
Low voltage HV+tank 3 50 60

Measuremenis were performed with expanded uncertainty: 3,6% for voltage and the confidence level P = 95%.

29
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0OKVAG
HOOVAC:

TMBOKVA
0.4/100kV

TM50KVA

0.4/100kV

1[}—-—-—

‘TRANSFORMATOR

100KVAC |
/100VAC

:

10.5.2 Induced AC withstand voltage test:

4
A

Test voltage
2xUn, | V]

Frequency,
[Hzj

Test time,

[s]

800

150

40

Measurements were performed with expanded uncertainty: 2% for voliage, 0,0016% for frequency and the confidence level

P =95%.

&’
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11. Instrunients used for the tests: _ 6

- Turn ratio meter PWR 3-A serial nr,0928-5305;

- Microohmmeter-MRC6105N-serial nr.0928-5306;

-~ Wattmeter " Yokogava"-WT1600 serial nr.91J702269;

- Castresin VT C1.3.6kV(1500-3000/100V)-VKM?24/2/H-serial n.:

- 345080101; 345080102; 345080103;
- Castresin CT(25-300/5A)-A0S-serial nr.: 09195334; 09195335; 09195336;
- Capacitor divider(100V/100kV)- serial nr.1954

- Digital thermometer type HI 8757 serial nr.1203939

~. Mechanical chronometer type Slava serial nr.0521682

Notes: 1. The results fiom the tests are referred for the tested product only.
2. Reproduction or copying of the contents of this repott in any other form unless its
complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :

1. Oleg Tsvetanov:................\.,

Eng. Katerina Raicheva
(signature and stamp)

/91
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TEST REPORT @
Ne0016-2/13.04.2016

Certificate of accreditaiion

reg Ne8 LJTH valid wntil 11,12,.2018

isstied by Executive Agency "BAS”,
according fo the requirements of standard
EN ISO/IEC 17025:2006

. Three phase cast resin transformer,
TC 800/20/0.4, DynS, Ne11260-3, 2016

. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

order 0008/21.03.2016

. Manufacturer: LEMI TRAFO ISC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

. Test methods used : IEC 60076-11-¢1.23.2.1;
. Date on which the product was received in test room: 08,04.2016
. Tests performed:
6.1. Temperature rise test — IEC 60076-2 - cl.7.3.2;
. Test period: 12-13.04.2016
. Test result: The product passed the tests

. The report contains: 10 pages...............

Eng, Katerina Raicheva
(signature and stamp)

/9.7
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10. Test results: g
Power 800 kKVA Frequency 50 Hz Year of production 2016
Cooling AN Qvertemperalure 100 K Vector group Dynb
Insulation class | 125/60/24 Type TC800/20 Coeff. Temperat.Material | 225

Primary winding Secondary winding
Voltage (V) 20000 Voltage (V) 400

| Tapping’s +2%2.5% Tapping's -

‘| Current (A) 23.09 Current (A) 1154.7
Connection Delta Connection Star+n
Insufation class (kV) 24 Insulation class (KV) 1.1
Rati 4 200007400 V Temperature reference (°C ) 120
i No-load losses | No-load current | Load losses | Impedance voltage | Total losses

{ Watt) {%) { Walt) (%) {Watt)
Guaranteed value 1300 1,1 8000 6 9300
Tolerance (%) +0% 30% +0% + 10% +0%
Measured value 1247 0,19 7450 6,12 8697
Deviation (%) -4,08% -82,73% -6,88% 2,00% -6,48%
[ MEASUREMENT OF WINDINGS RESISTANCES BEFORE HEATING |
Measure temperature : 20°C
Primary winding 20000 V. Secondary winding 400 V.
K [ K ' [
Phases Phases
iV-1W 3,23084 2V-2Ww 0,001148

Open circuit test conditions :
Short circuit test conditions :

FINAL RESULTS

Feeding voltage
Nominal current

400V
23,09 A

[9:
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TEMPERATURE RISE
Winding] 20000V 400V
From the open circuit test 5,14 K 14,63 K
From the short circuit fest 75,21 K 81,23 K
/:(t) rr:;ited currents in the winding and normal excitation of the 77,31 K 88,71 K

Measurements were performed with expanded uncertainty 6% for temperature and the confidence level P = 95%.

Vii4
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10.2 Measurement of winding resistance after shutdown:

HV phaseV-W

LV phasev-w

Minutes 0 AT Minutes Q AT

0:01:00 4,192 71,19 0:01:00 0,0015254 78,84
0:02:00 4,146 67,70 0:02:00 0,001516 76,84
0:03:00 4,112 65,12 0:03:00 0,0015084 75,24
0:04:00 4,082 62,84 0:04:00 0,0015024 73,93
0:05:00 4,052 60,57 0:05:00 0,0014958 72,87
0:06:00 4,026 58,80 0:06:00 0,0014914 71,59
0:07:00 4,002 56,78 0:07:00 0,001488 70,86
0:08:00 3,98 55,11 0:08:00 0,0014844 70,00
0:09:00 3,962 53,75 0:09:00 0,0014804 69,24

\ {

0:10:00 3,044 52,38 0:10:00 0,001477 68,51 .
0:11:00 3,924 50,86 0:11:00 : 0,0014754 68,17
0:12:00 3,908 49,65 0:12:00 0,001‘4724 67,53
0:13:00 3,892 48,44 0:13:00 0,00147 67,02
0:14:00 3,878 47,38 0:14:00 0,001467 66,38 J
0:15:00 3,864 46,31 0:15:00 0,0014654 66,04
0:16:00 3,85 45,25 0:16:00 0,001463 65,53
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(o

0:17.00

3,836

44,19

0:17:00

0.006826

60.77

0:18:00

3,824

43,28

0:18:00

0.006818

60.41

0:19:00

3,81

42,22

0:19:00

0.006604

59.79

(:20:00

3,802

41,61

0:20:00

0.006802

50.70

" ) Measurements were performed with expanded uncertainty 0,5% for resistance and the confidence level P = 95%.

MRCB105N

w

0 TRANSFORMATOR

19¢ |
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TO "LTC" Lid.

TEMPERATURE RISE TEST

Overtemperature HV winding

2E+13x8 - 1E+12x5 + 2E410x* - 2E+08)3 + 1E+06x2 - 8577,1x + 75.21

y:

02

23

0

10

:20

0

17

.

AT,

0

24

114

0

3

1
M

0

38

08

0

46

05

0

53

02

0

00

o (o)
Av:o._am..aaﬁotu>0

00

0

inutes

/0
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/f

Overtemperature (K)

Overtemperatire LV winding
y‘= -4E+11x8 - 4E+10x5 + 2E409x1 - SE+07X3 + 51284642 - 3780, 1% + 81,228

80,00

78.00

76,00

74,00

65,00

64,00

62,00

60,00 A

Minutes

0:00:00 0.02:53 0:05:46 0:08:38 0:11:31 0:14:24 01717

0:20:10

/98
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11, Instruments used for the tests:

- Microohmmeter-MRC6105N-serial nr.0928-5306;

- Wattmeter " Yokogava"-WT1600 serial nr.91J702269; 5

- Cast resin VT CL3.6kV(1500-3000/100V)-VKM24/2/H-serial nr..
345080101;345080102;345080103;

- Cast resin CT(25-300/5A)-A0S-serial nr.: 09195334;09195335;09195336; '

- Resistance thermometer Pt 100, type 448/2012 - serial nr. 1,2,3,4,5,6,7; Z

- Mechanical chronometer type Slava serial nr. 0521682

) Notes: 1. The results from the tests are referred for the tested product only.
2. Reproduction or copying of the contents of this report in any other form unless its
complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :

[ ”T L‘ f\ .‘_!:-;-;-\l
EO0f -
NN, S I\
RLATAP
Head of “LTC—TESJ(” T S

Eng. Katerina Raicheva
(signature and stamp)

(%
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TEST REPORT (\:ES
Ne 0016-3/14.04,2016

Certificate of accreditation

reg No8 LJTH valid until 11.12.2018

issued by Executive Agency "BAS”,
according to the requirements of standard
EN ISO/MEC 17025:2006

(.,
CUSTOMER: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
SUBJECT: Three phase cast resin transformer
800kVA - 20/0.4kV
REF. CUSTOMER N? 8 Dated: 21-Mar-16
REF. CONSTRUCTOR
TEST ROOM : "LTC - TEST" Pernik
OBJECT OF THE TEST:  Test s carried out to determine the conformity of the product to the ( '

customer order,

DATE OF ISSUE 14-Apr-16
LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie
RECEIVER COPY Street
L s * '.LTE""}
EDOR LYo,
THE TESTER p» —g— / SN FOR CUSTOMER
l\ BbArAPHA i BILGARIA i
e e e o 4

A0
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Serial Ne 11260-3 : g
Power 800 kVA Frequehicy 50 Hz Year of production 2016
Cooling ONAN Overtemperalure 100K Vector group Dyn5
Instilation class | 125/50/24 Type TC800/20 Standard IEC60076-3
Primary winding Secondary winding
Voitage (V) 20000 : Voltage (V) 400
Tapping's +2x2.5% Tapping's -
Current (A) 23.09 Current (A) 1164.7
Connection Delta Connection Star+n
Insufation class (kV) 24 Insulation class (kV) 1.1
IMPULSY, TENSION: 125kV POLARITY: NEGATIVE
Testing scheme NORMAL WAVE 1,2 #30% / 50 £20%
Rsl Rse
—— +—O O—1[—1 |
:l —[_CT‘[
——cs Rpt Rpe RT1 SUBJEST
CT2 TEST

H—

e RT2
<

B =

OSCILLOSCOPE

Impulse generator "AME"

Total max load of tension 400KV - Energy at max load of tension- 20 kJ
Number of arms : Four arms in serial

- CALIBRATION CONSTANT FOR IMPULSE TEST:

K=6794.8

Result from the test: POSITIVE
< N i A\

Date: 14.04.2016 -Customer
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Three phase cast resin transformer

800kVA -20/0.4kV

)

1.REQUIREMENTS OF THE TEST:

Perform a Lighting Test over the transformer for each phase of medium voltage side.

The impulse must have the following characteristics:

- Nominal Impulse Voltage:
- Nominal time of front duration:
- NMominal time duration of the half of tail:

- Max over-shoot on the peak of the waveform:

The test will be performed according to IEC standards Ne [EC-EN-60076-4

2. ENVIRONMENTAL CONDITION DURING THE TEST

Air temperature: 14.0°C
Pressure: 958mb
Relative humidity % 44%

125
1.2
50

10

kv
Hs(+30%)

Hs(+20%)

%

L8
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OSCILLOGRAM REGISTRATION . g

Negative impulse on Phase A

VOLTAGE

Tekstop | [
R ¥ T

o]

"]
3
[ T I . BRI S
: ’ ! ! : : T reaneden]
4 L A i i R [l s S
- : . et : ]
e N et : M Wy UL L
ES Eo e T R BT &Qﬁ,,,,‘,,.umﬁ:-'.‘, S
y : ,'M"""‘"." ] i‘al‘—“'”}‘ N M r
GEyfeniyoqut PRk i At i it
: iy PPT s R
: L™ Gl It : ; s er gt
fﬂ"“ AT r.-.'i"."'”'."?‘.tf':‘..,_'
fﬂ"" D et T oo AR : ]
vt P T e
T e e AU S SR
i e LS RS R T
all - : I
. tﬁ?#f"& O
: ; P S aesnd : ]
Mi10.0us] A €h2 v —4.00 A
14 Apr 2016
EEy [ S.00v 7 7o oS T To. 097 ] 10:32:32

Waveform Characteristics
Front time: 1.16 us
Tail time: 4778 us

Current

TelcStop | E > y 1
T LA BRI T ¥ T T T T

T8 f~1..,..,._,; ;{‘:?,u-;h-o;\-( ‘?ﬁ&w%"“"\v’."{‘%“f‘!

T forerotar %k’[.-\r;,ﬂ}r. I

@ f‘w 'Jjglﬁﬁ.m. s i

) I, i i i 1
MI10.0343] AL Cl12 % —a.00 A
[Ratal {20av 7 T s (a0, 00 %]

14 Apr 2016
10:33:12

Osciollogram Ne1

R1=  50%VN (62,5kV)
R2=  100%VN (125kV)
R3=  100%VN (125kV)
Rd=  100%VN (125kV)

Ri=  50%VN (85,5kV)
R2=  100%VN (125kV)
R3=  100%VN (125kV)
R4=  100%VN (125kV)

A0
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OSCILLOGRAM REGISTRATION

Negative impulse on Phase B

VOLTAGE

Telcsrop t [— - - i
E L T—— = -
Rispovmmks -+ - - PR T N SRR
jg:.-.,m.-..t,._..:..............,:_.......,.f.."mJ.m,-.ﬂ."‘ff."f‘_
; : : T et A
4 . . Tt . oA
Rz ?_x:...«h(uﬁ el {_,{uh"‘ﬂtz? S :‘;T_"I‘é-if-"’*"' ,A_ﬂ". g
[y KorarAtak L et L e .‘4"?‘"‘ " 1_“““;;\“.\"“
i L,ﬂ. L P ;I,“-po .JM,,\,. ur".r‘*""" J.-‘J' ‘;,m.uu
- et . i
:”;»;."-'?"‘ ........ #'gf_"‘.'_ . ;‘_}‘gjrc‘\'j(“ﬂ’s ............
e ; 2 SLu
o . ',‘ai‘df"d ...... et s B TR I
\‘p. :
axt
_“_.r‘"ﬂ(-: ..........................................
149 Apr 2016
RGEA 10:56:13
Waveform Characteristics
Front time: 1.18 ps
Tail time: 47.76 ps
Current
TelsStop L =7 - ” = ]
: u : : i ! : :
RL é.am».u,.l:{ﬁhw; rr ‘ s s A o A_'i_. o R ﬂﬂ-——ﬂmmwﬂfﬂ;
i ¥,, oo : : t : :
TR 1 R e R e trersebrrerdanee
i T :
it “h.w e A SRR S PR,
K : : : I :
i S %\lﬁ'i-\m‘. Sl
| DT U SN R DU
MOC.0ms] A Ch2 N\ —4.00 4
14 Apr 201
e 60V 70.04s |fk[10.00 % | 10:57:12

-

Osciollogram Ne2

Ri=
R2=
R3=
R4=

R1
R2
R3
R4

50%VN (62,5kV)
100%VN (125KV)
100%VN (125KV)
100%VN (125kV)

509%VN (62,5kV)
100%VN (125kV)
100%VN (125kV)
100%VN (125kV)

705
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OSCILLOGRAM REGISTRATION

Negative impulse on Phase C

Vo

LTAGE

Telk stop | [—n = j ]
e e AR et P T
[ T e e L L I .....
F N r.m
Fadesend -~ oo DL o ci. ft-'-é"’?’." ue-.v"‘.n_’_“'. .
[ ] 5 f . N ]
F . . 7 ‘“x.Fl("“‘“ . e £
i T T AT R
g P
ey bopars 1.@“'“‘ AV s X " rm““
3 ;‘t“i”t’kﬁ’-ﬁ (RETR riﬂ- R H}:“;«f‘é Li-p-tmt- {—F—H-r-{—gkiﬂ—‘.' +t—+—+—i—r—+ et
X | an? e “J‘“I.hr!:;.ﬂ‘-"r\ o AR
L. FE RDPIEY. . wi ‘.l. i B0
: | (u"‘""‘ .n“‘("'"“ ALCFE i .
- e = st : :
O vt .',dfﬂ"‘a,...-<...: ..............
) ] A ol
. 4|".ll" . P
- .- L;k‘n:,..-a_,<.....: ...............................
U UUUIE U DEUIE TN SIS TS U I
I“ITU Ops) AI ChZ s H4 00 A,
14 Agl‘ 2016
e fa N SO0V T0.0)ts |F[70.00 % | 11:15:1%

Waveform Characteristics

Front time:
Tail time:

1.16 ps
47.80 ps

Current
TekkStop | B = - ! I
: i ! e I :
- h‘[‘a.wn T .-a:f'-.‘-:-.-.L; R B e -« o ittt
,:.]l‘zig‘,:f;',—,-,';“-;,;L*.‘-“—.__....—,,..., o]
. 3“;’!,\&‘;‘;*}\&-s\.«-a~3*'*.‘v~:~r-5-!~1ﬂ—7%:\‘*rr‘.*‘:"“:‘:".‘m ’ e ey e .:
E‘WN? ..................... At e
e DT S T b
AR A E A
14 Apr 2016
fRET4] [ 200V 10.0as |§3[10.00 % | 11:16:37

R3=

R1=
R2=

R4=

NS

Osciollogram Ne3

50%VN (62,5kV)

100%VN (125kV)
100%VN (125kV)
100%VN (125KkV)

50%VN (62,5kV)
100%VN (125kV)
100%VN (125kV)
100%VN (125kV)
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TEST REPORT
Ne 0016-4/14.04.2016

s

Certificate of accreditation

reg Ne81JIH valid until 11,12,2018

issued by Executive Agency "BAS",
according to the requirements of standard
ENISO/IEC 17025:2006

1. Three-phase cast resin transformer,
TC 800/20/0.4, DynS5, Nel1260-3, 2016

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

order 0008/21.03.2016

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

4. Test methods used : IEC 60076-11:2004;

5. Date on which the product was received in test room: 08.04.2016
6. Tests performed:

6.1 Determination of sound levels - (IEC60076-10 cl.11.2)
7. Test date : 14.04.2016
8. Test result: The product passed the tests
9. The report contains: 3 pages

10. Site: Test Room "LTC-TEST", Pernik

Eng. Katerina Raicheva
{signature and stamp}

./
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11. Test result:

 Detaiis of transformer

Serial Ne :11260-3 KA ",8196”‘,_’ Voltage_k_ zoooo+2x2 5%/400
Details of measuring instrument | | | " st e ST
Brand: Briiel & Kjeer Type 2238 Medlator Ser:al No : 2684705

Microphone type : 4188 e
“Test conditions 0 e T -

Feeding vo(tage 400V Frequency 50 Hz
Tap Position :7-4 ,

Mfcrophone senal 'No‘:‘.‘_r__’2‘6‘90l_664 -

A weighted sound pressure level Lp_A:

M Dry type transformer without enclosure
[0 Dry type transformer with enclosure

Measuring ~dB| dB. | dB |Measuring| ..dB .| “dB .| "dB
position |2 3 pesition | o4 | o e 3
1 506 | 26,3 | 50,6 9 50,5 26,3 50,5
2 50,8 | 26,3 | 50,8 10 50,9 26.2 50,9
3 50,4 | 26,4 | 50,4 11
4 514 | 26,2 | 51,4 12 )
5 516 | 261 | 516 | 13 S Legend
,6 509 | 26,1 | 509 | 14 1 Transformer noise
7 50,3 | 26,1 | 50,3 15 2 = Background noise
8 504 | 26.3 | 504 16 3 = Transformer
! : ] correct noise
Arithmetic/energy average : | s078dB | on 10 measure points

LpA [ 48,24 dB
LwA | 62,13 B

Fattore di correzione ambientale K 2,55609

Superficie principale d'irraggiamento 24,47461 m
Total area of the surface test room 122,16 n

)
A
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12. Testing scheme:

7
X
1 6.
(
5
3 4
Distance X =1.0m. Distance D = 0.99m. Microphone height from floor: 0,73m
13, Instruments used for the tests:
- Calibrator Sound Level Meter, serial nr.2651663
- Sound Level Meter, serial nr. 2684705
- Measuring Roulette, steel, serial nr. 51217
Notes: 1. The results from the tests are referred for the tested product only.
2. Reproduction or copying of the contents of this report in any other form unless (
its complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :

( AT
toog |\
P —— @.

Head of “LTC-THs Pt s DD

Eng. Katerina Raicheva
(signature and stamp)









Bruarapeka cayxba 3

PENNYBAUKA BBATAPUA
W3nbAHNTEAHE areHUUR

a aKkpepMTaALKS

3ANOBEN
N2 A 660

Codcun, 11,12.2014 r.

Ha ocHoBaHue un. 10, an. 1, 7. 2 v un. 20, an. 6 OT 3aKOH 3a HauuoHaNHaTa aKpeAuTaLus
Ha OpraHy 3a oleHsAsaHe Ha CLOTBETCTRMETO M T. 4.3.7 0T lMpoleaypa 3a aKpeAuTaLus
BAS QR 2, BbB Bpb3Ka C OTKpWTa npoueaypa c per. N? 404 Jil/29.07.2014 r., goknag oT
olieHka Bx. NO 404 NW/8/B/01.12.14 r., nexriapalus 3a npoMsHa B 3asBeHna obxsaT per.
N2 404 JIW/7/P/28.11.2014 r. v cTaHoBMIie Ha KoMMcunTa no axpeputauus ex. N¢ 404

Jm/e/

11,12.2014 r,

AKPEQUTHUPAM
LATL"EOOA_
NIABOPATOPUSA 3A U3MNWTBAHE ,ITLl ~TECT"

Anpec Ha ynpaesienne: 2304 rp. {lepuuk, yn. ,Bnhasaiicko sbecranmne” N1
Appec Ha naGopatopusi: 2304 rp. NepHuk, yn. ,Brapaiicko sberanue” N1

I. [Aa vzpbpliBa M3nNuTBaHe Ha:
0
;I:Ic; HauMeHoBaHue Ha Buf Ha usnuteaHe/ MeTonu 3a W3nuTBaHe
pen U3NUTBAHUTE MPOAYKTH XapakTepucTuKa (ctawpapt/Banuavpan MeToa)
1 2 3 . 4
i, Macnenn u cyxu cunosu| 1.1 Usmepsade Ha BAC 16654 - 1.4.1
TpaHcpopHMaTopH 33| CbNPOTHBNEHUETO HA

Hanpexerme 80 36 kV

usonauma Ha
HaMoTKHUTE Y
oripenensane Ha
koedMUMeHTa Ha
abcopbuus

1.2 WamMepsaHe Ha
koedriMeHTa Ha
TpaHchopMauums

BAC EN 60076-1- 7.11.3
BAC 15320 - T.2.2.1
BAC EN 60076-11~T.16

1.3 MpoBepKa Ha
rpynarta Ha CBbpBaHe
Ha HAMOTKUTE

BAC EN 60076-1- 7.11.3
BAC15320 - 1.3.2.2
BAC EN 60076-11-1.16

1.4 MWsMepBaHe Ha
CLNPOTUBAEHHETO HA
HaMOTKUTE c
MOCTOAHEH TOK

BAC EN 60076-1-7.11.2
BLC15320 - 1.4
BAC EN 60076-11-T1.15

1.5 WanwtBaHe Ha

B/C EN 60076-3 ~T.11

U3ONALMATA ¢| BAC 16249- 1.4
HanpeXeHue, BAC EN 60076-11-1.19
MPUAOXKEHO oT ‘
BbhHILEH WM3TOMHUK/
50Hz
1.6 MWsnursare Haj BAC
uaonauunATa ¢l BACH
WHAYKTHPAHO B
HarnpexeHue/150Hz

7% rp. Codms 1797, 6yn. “r.M.AumMuTpos” Ne52 A, e1,7
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TpaHchopmaTopy 3a 50 Hz,
oT 50kVA no 2500kVA ¢
Haii- BUCOKO Hahnpexenue
33 ChLOpbKEHUE He
npesvwasalo 36kV

1 2 3
1.7 MWsmuepsaHe wna| BAC EN 60076-1-1.11.5
3arybute W Toka Ha| BAC15320 -T1.5
npasex xof, BAC EN 60076-11-1.18
1.8 M3MepsaHe Ha BAC EN 60076-1-1.11.4
3aryburte u BOC15320 -T1.6 _
HanpeXeHWeTo nNpu BAC EN 60076-11:-T,
KbCO ChbefHHEHe C
1.9 WsnuteaHe Ha| BAC EN 60076-2-T.7:3:2
nperpsipaHe BAC EN 60076-11-T, 23.2.1
1,10 MsnursadHe wa| BAC EN 60076-4 -7,7.4
H3onauusita ci BAC EN 60076-3 - .13 u 1.14
MbllHMes wuMaync - | BAC EN 60076-11 -T. 21
NbJieH, Cps3aH _ .
1.11. Wskepsane Ha| BAC EN 60076-10 -T1.11
HUBOTO Ha tyMa BAC EN 60076-11 - 7,24
2. Mutiepaniu  msonaumonHu| 2.1 Onpeaensne Ha| BAC EN 60156-T.9

macna 3a TpaHchopMaTopy | NpobUBHOTO

¥ NpesKloYBaTenn HanpexeHue Apy
npoMyLlIneHa 4vecToTa (’ '
Ha TpaHcQOopMaTopHo :

_ _ Macno :
3. XepMmeTusupaHu 3.1 MasnuyteaHe 3a| BACEN 50464-4 / Al

pucenosadu KazaHu Ha XEepHeTUYHOCT,

TpudazHu (M3aPBRAUBOCT)

MacnoHanbIHEHU

BAC EN 50464-4 / Al |
BAC EN 60076-1-1.11.8

3.2 Tect 3a Tey

Aa ce uzpnane Ceptucurat 3a akpegutauus ¢ per. N 81 M ot 11.12.2014 r.,

Banuges oo 11.12.2018 r, ¢ npwioxeHne HacTosLaTa 3anoBef], HeaenuMa YacT OF Hero,

CeptudpykaTsyT 3a akpeauTauus ¢ NPUNOXKEHUETO Aa ce noayyat oT PuKkoBogutens

Ha ropuandeckoTo fivle Ha JITL" EOO[ - rp. MepHuk, pbroBoauTens Ha Jlabopatopus 3a
usnursade ,JATL -TECT" npu ,JITL" EOOL rp. NepHUK WK APYro YNb/HOMOILEHO nuue B
crpagaTta Ha WA BCA.
Hacroswara sanoBea aa ce cbobUiM Ha PbKOBOAMTENS Ha 0PMANYECKOTO uLe Ha
NTY" EOOA rp. NepHux B 3 (TpK) - AHeBEH CPOK OT uUsgasaHeTo M.

Wi, KPBCTIO PYHHEKOB
UshibnHuTened gupexkrtop

Ha WA Brarapcka cnyxba

3a akpeauTauus

HA BCA

3anosepq 3a akpeavTauus N9 A 660/11.12.2014 ,
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Aemu Tpado

Tparcgopramopu

Hexknapauyusn

“NEMWU-TPADO” EAL, yyacTHMK B npoleaypa Ha pgorosapsiHe ¢ obasneHwe 3a
CKMIOUBAHE HA pPaMKOBO CropasymeHue ¢ npegmer ,floctaBka Ha Tpudasy
pasnpegenutentu TpaHchopmaropm 10 n 20kVY, ped. Ne PPD 16-061

O6ocobeHa nosmuma Ne 1 (OM1) gocrtaBka Ha TpndasHU CyXU pasnpegenntTenHm
KancysioBanu TpaHchopmaropu 10 kV v TpudasHM cyxu pasnpegenntenH KancynosaHu
TpaHcpopmaTopu 20 kV 3a cknap Ha Bbanoxutens, Haxogauy ce B rpag Codun

HOEKNAPUPA, ue

Mpy pocraBKa TpaHchopmaTopure, NpeameT Ha ropecrnoMmeHaTta npoueaypa, e
6b4aT NPUAPYKEHW CbC CbOTBETHWUTE MPOTOKOAM OT aKpeauTupaHa nabopatopus,
BK/IIOUBALLM “3MepBaHe Ha 3arybn Ha npaser xof, 3aryby Ha KbCco CbefMHeHre U HUBO Ha

) 3BYKOBa MOWHOCT (Lwa}, KAKTO M BCUYKM HEOBXO4MMU PYTUHHM U3MUTaHUA.
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PENYBAUKA BbATAPUA
WsnpAnWTeAHa ATEHUUA

BhArapeKa cAYK0a sa akpoakTanis
Cipana no MrorocTpaHHoTo cnopasymene

| 38 BaauMHO NpyugHaBare na EA B Tasu o6pacr

BANOBEQ

NS A -B56

Coiimn, 28.10,2016 r.

Ha ocropanie YA, 10, an. 1, 7.4 i 4. 28, an. 1 ot 3akoHa 33 HaUuWoHanHaTa aKpeanTaumnaTa

Ha OpraHil sa oueHsBaHe Ha CLOTBETCTBUETO U T.6 oT MNpouedypa 3a akpeavtauus BAS QR 2

Anpec Ha ynpasheiue via oguic: 2304 ip. NMepiidk, yn. ,Bnagaliciko sueranue” No 4

BB BPL3Ka ¢ OTKpHTA POUeAYDa ¢ pery N¢ 44/142 ¢
4+ OI{C/I'IA/4/B/18 07: 2016 I cemeﬂ(aHeKc) BX.N¢ 44/142 0KC/FIA/8/B/01 09,2016
'r cranoBHe Ha Komucls no af{pe;lwrauuﬂ N2 44/142 OKC/FIAIQ/B/ZO 10,2016 r.,

Op'raﬂ gd .u.qmp.on or B,ﬂg c ,—,'rpacpo uomp_dn"

Dlanssbeplisa KOHTPOJ) Ha:

n’pEAKPEAMTMRAM'

/11A/04,04:2016 Iy BOKNAA OT OUeHKa

No — Vieronn 52 |
no | osacr e Buna | NOUTPOMMBRN | usnioae/ | Hopharuom akrore
! SRR NG napaMeTep/ WaMepBane, cTanaapTH,
pe KOHTpOs KOHTpona o LSRN o DT
XapaKTepuctvkal u3nosAssany | cnellpuialini, ckeru
4 | [P KOHTPO -
1 2 3 4 5 6
‘Ha tHosn e HapeaGa'Ne3 /i
53::;5‘”:9“““ Wnw o Eg:’g:g’:(;;aa_ K 02,00, 6p. 90/13,10,2004r,
1 CbOp‘b}KeHMSI 4 excnnodrauys R am “ o T B_(_e_p_cpm .5,_/ 6p.91/14, 10. 2004r o
! 0BEKTH U A 15,01.2014r, Hapegﬁa N016-116, AB
HanpexeHue o , o NPOBOLAHUK!
1000 V ChOPBLIKEHNUS PE/PEN ?_E .26/07,03.20087;
Ha Fiosy ' HapeAGa N°3,LI,B
Wni B HUEMC,1995; | 6p. 90/13.10.2004r,
eKCTinoaTaLMa ChnpoTHBAeye nK-01.00, 6p.91/14,10, 2004r,;
0BeKTU ¥ Ha M30ﬂaLtHﬂ Bepcmx 5/ Hape,an No16- 116 .ElB
CHOPBKEHNA - T 115,01:2014r. | 6p.26/07.03.2008r.;
TC;
EnexTpriecki , Q
ypesh i ConpoTHBNEHHS I 3
2, | CHOpEIKEHUn 38 Ha 3aliuTAn HK 01,00, 6p. 90/13,10,2004r,
Hatipexetie a9 u Fa3eMATENHY -égp;”;;j} 6/,91/14.10.2004r,;
Aag 1000V ypeasu- '15;01.“_2014,’_‘.5 H?pe,qﬁa N°16 -116, 1B
MPEXOAHO
C‘bi‘ipDTMB.ﬂeHl’Ie
| MK 01.00,
Bepcnﬂ 5/

]'p CoDHA 1797, 7

_,’3592 6? 4013

N, ‘-’\Ty //
N '3“
? e
4" ik

-




aaeMMTenHH '

ypeson -
HHNYAICHO
CLNpoTHBASHKE

,,.,_...\"" .

i \:'

: Ha peaba

6p.26/07.6; 2008r,

D /ﬂf..p}ag@ T
S ngeor

bt ‘."r
e

EnekTpozaulurii
cpejciaal

Vskiepsaténnu
WAHrA

Msopnpaum Knein
Buénekrphurin
Kulinivera U

Wsofinpaliy wantv

| hvrexu

AvienexTpuunm
pLkasuili

,El.uenexrpwmn
ﬁom ¥ ragoln

Yrasateii 3a
Hanpexenne

[poaykTH B
npouec Ha
eKcnioaTayvs

EfeKTpavecka

AKOCT Ha
nsonauunTa
upés KoHTpon ¢
npoMensisd
HanpexeHue,
50Hz

Hapesba
Ne22, A8
6p.45/
02.06,2006r,
K 04.00

Hapeji6a N922, 1B 6,
45/02,06.2006r.,
TC;

En eRpr{eCKa
AIKOCT Ha
$3onauusra
4pés ROHTPOA ©
fnpotieHnuso

| Hanpexenue,

50Hz

| Tok Ha yretica

Hapen6a
No22, /iB
6p.45/
02.06,2006r",
MK 04,00

Hapen6a N222, /1B 6p,
45/02 06, 20061‘.,
TC;

Eneirpuuecka

| aKocT Ha

“sorauusTa

| upes goHTpon ¢

MPOMEeHNUBO
Hanpexeiive,
50Hz

Mpar Ha

HanpexgHne

Hapenba
Ne22, 1B
6p.45/
02.,06,2006r,
MK 04:00

HapenGa N222, 1B op.
45/02,06:2006r.;
TC;

Cunosn kadenHn
JvHUNY €
Hanpewexne o 20
kv

Ha nosy

w/vinu B

eKennioatauun

oBEKTH 1
CLOPLXEHUA

EneKTpuyecka
SKOCT Ha
usnauusrTa ypes
Kompon c
foBUUeHo
NocTosNHHO

Hanpéxenune,

BAG 2406
HUEMC,1995;

HWEMC,1995;

Hapenta N¢16-116, AB
6p.26/07.03,2008r,;
TC;

ChnpoTuBNEHHUe
Ha H‘SOhéL{Mﬂ

HWEMC,1995; | ..

BAC 1986
1:3:3 a), 6),

a)yve)
11K 05,00

Hapenba Ne3,18
6p, 90/13.10.2004r.
6. 91/14,10,20047 .}
TCS

Y

Cvinosy
TpaHCCIJOPMaTODH
33 HanpexeHye A0

| 35kv

Ha HoBy

u/vwnv B

eKcnnoaTatus -

OBEKTH ¥
CEOPBLKEHNHS

CunpotyB/Iehye
fia usonatius Ha
HaMOTKITE 1
OTHOLEHHE
REO/R15

BIC 16654
ik 06,00

HUEMC,1995;
TC;

KoeduuenT Ha
TpaHcdopHiaLig

Wik BCA

Sanoaeu NO A 556/28. 10:204

W

H'abéﬁéa No3,AB
;@9“90/13 10, 2004r

%‘%




AR

e

P o 632 \m?- ST
sarysi i B0 I nos.00 | *
CheANHeHNne

EnexTpyyecka

SIKOCT Ha BAC 16249

y3onaiuaTa MK 06.00 HUEMC,1995;

upes KoHTPoN ¢ Hapenﬁa N°16 -116, [iB
MnoBuLiEHo ' 6ps 26/07.03. 20087, ¥
Hanpexenue ¢ TG

npomMutuneHa

secroa 50Hz
ErekIpHMEERa
FKOCT Ha

nsoiaimata | BAC 16249 | BAC 16249;

upes koHTpon ¢ | 11K 06,00 TG
HHAYKTHPaHO
nanpexatiiie

TOK " aaryﬁu o E}IC 15320 ‘Bgc EN 50464- 1,
Ha npa_s‘eﬂ[xo;:i ' VﬂK 06 00 . _ TC
;Hapeﬂﬁa N°3,AB

AKTHEBHO o ap. 90/13 04[‘,

ChAPOTRENGHIE BAC 15320 6p:91/14.10.2004r;

HaHaMngﬁTe © | THK 06,00 Hapezn6a Ne16-116, ns

TR 6p.26/07.03. 2008r.;
TG;

Hapenfia N°3,ﬂB
6p. 90/13:10.2004r,

I'pyna na BAC 15320 | 6p,91/14,10.2004r.;
cabpspaHe NK 06,00 Hape,qﬁa N016-116, [iB
6p 26/07 ;03.2008t,;
Ha Hosn '
Tpatichopmaropto | /iy b MpobrisHo BAC EN 60156 Hape“sa Nele-116, 4B
S : 5p26/07032008r,
Hacno eKcroaTauus | Hanpexenye 1< 0900 TG
,npo,qy'kT'n i ‘
[Hahosn S 'Eﬂc 1986
M/Mnu B 1.3.3 a), 6), ARG
CrobIuTenty gkgnnoatauus | CunpotBneHue Ave) gﬁg ggggf
KaGenuy siHuy | 00eKTH 1 Hawzonalms | BACS052; LT
\CHOPBKEHIS BAC 9096; Tt

1K 11,00

1 Hape.an N2 16-116 3a TexHyveckaTa ekcioaTaling Ha eHeproobsaBex/iaHero, (0B 6p.
26/2008 1)

2, Hapenﬁa N 3 3a ycrpoucrsow Ha eneKTpHUecKuTe ypenﬁn W ENEKTPOTIPOBOARNUTE NUHMK,
(4B 6p. 90 91/2004 r.)

3, HapeAGa N¢ 4 3a MoikMesawnTa Ha Crpagy; BBHIHU Cbopk

. npocTpancrsa, (AB 6p. 6/2011 1))

:.4.,; Hape,qﬁa Ne 22 L[B 6p 45/02 06 20061, 3a UsnuTBaKe Ha enék Pe

AL



HAPEXCIAM

[la ce snane Ceprudukat sa akpervtaLiua ¢ per, NY 142 OKC of 28.10:20 4655 fodith
28.,10,2020F, ¢ npiioNeHHe HacTosiaTa 3arioBes, HaBAlNE YacT o1
ClepThpUkaTET 38 akpeanTaumst ¢ NPUNOXEHKETO Aa ce MoNyday oT ynpabiTen/npeAcrasiien
H2 I0pHANYEcKoTo Julle, PrKoBoaMTens Ha OOG wimn Apyro yibAHOMOLeHO lilie B crpajata
Ha WA BCA. o '

FIpui nionydaBaie Ha uananenus CepTUBIKaT W NPUNOKGHHE, aKPEAMTHPAHOTO JIMLe & AMEXRHO
a2 Buphie B WA BCA opiruHanuTe Ha cepTwduxar sa akpeantauus per. N 142 OKC oy
01.06,2015 1. v npunoxeHne = sanosen Ha WA BCA N9A 319 or 01;06.2015 .

Hacroiuara saroBen A4 ce ChoBUIM Ha topuAHieckoTo /LG B 3 (TpH)* Alesel cpok ot
visnaBaneTo i,

paAPHO ©

{:. 0 \ PMiCEon, "w\

R

Mg Ty ‘_,r"-
- o TegmERs e

A BCA  ‘Barionen N2 A 556/28,10,2016 1, 474

A30
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KOJMYECTBA GbG CPOK HA [JOCTABKA 11 OTIAKOBKA |
OBOCOEEHA MO3MLVA 1 g

1/ KonuyecTBa ¢LC CPOK Ha [ocTaBKa

Mynumanen KonuuecTea ¢hLe Cpok
pasMep Ha Hd BOCTaBKa B paMKHTE
Ne HanmeHoBarKe Ha MaTepyan na;g;- A Ha 1 {enﬁ{gckéi: CHAapen
&p. ’
1 2 3 4
4 | Tpudbasen cyx pasnpepienuTeneH KancynosaH TpaHcdopmarop 1 1
10/0,4kV, 160 kKVA
2 Tputhased cyx pasnpegenvtened KancynosaH TpaHcdopMaTop i 4
10/0,4kV, 250 kVA
3 TpychaseH cyx pasnpefennTeneH KancynosaH TpaHcdopmaTop 1 1
10/0,4kV, 400 KVA
4 TpuchazeH cyx pasnpefesiMTensH KancynoBaH TpaHGd)OpMB'I’!Op 1 1
10/0,4kY, 630 kKVA
) 5 TputhaseH cyx pasnpefennTeneH KancynosaH Tpancgopmarop 1 1
10/0,4kV, 800 kVA . .
g | TPuchasen cyx pasnpefenuteneH KancynoeaH Tpahcgopmarop 1 ; (
20/0,4kV, 160 kVA
7 Tpwdpasen cyx pasnpegenuTeneH Kancynosad TpaHcdopmarop 1 1
20/0,4kV, 250 kVA
8 Tputhased cyx pasnpefsnuTeneH KarcynoBaH TpaHchopMarop 1 1
20/0,4kV, 400 kKVA
9 TpuchaseH cyx pasnpegenuTeneR KancynoeaH Tpakcdopmarop 4 1
20/0,4kV, 830 kVA
10 TpuchaseH cyx pasnpegenmTeneH KancynosaH TpaHcdopmarop 1 1
20/0,4kV, 800 KVA R
f:ﬁ ‘\\HN!EE ‘%;S}
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2/ OTIAKOBKA /KornioHy oT 4 po 7 ¢e nonbBaT OT yYacTHHKa/

OBOCOBEHA NO3K1Uks 1
' 0
MuHuMa Bpoit S~
neH Ha Paamepu Ha
Ne HaumenoBakue Ha MaTepuan pasmep | Bup onakoska °T°;aTa E°2;“ﬁ;agi -resrﬁgr?{r.
Ha OMNaKoB 1y
napTvga xa
1 2 3 4 ] 6 7
TpuchasaeH cyx pasnpesenuTeneH KancynosaH TepMocBuBagmMo
! 'rga:?éq)opmgmg 10/0.4KV. 180 VA ! P oo 1| 130xd30xE | 1000
o | Tpudbasen cyx pasripesenureneH Kancynosan ’ TepMOCRHBAEMO 1 135x150x75 1300
TpaHchopmarop 10/0,4kV, 250 kKVA thonuo
g | Tputhasen cyx pasnpepernuTalieH KancynosaH 4 Tepmocausaomo [ 166x170x87 1600
TpaHcthopmaTop 10/0,4kV, 400 KVA thonvo
4 | TPUdbaseH cyx pasnpepenuTeren kancynosax 4 Tepmoceusaemo [ 185x185x92 1900
TpaHcgropmarop 10/0,4KV, 630 KVA thonuo
5 | ThuchaseH cyx pasnpefenureneH Kancynosan ’ TepMoGBHBAEMO 1 190x185x102 2200
TpaHchopmaTop 10/0,4kV, 800 kVA thonuo
g | TPnchaseH cyx pasnpeenuTéneH KancynosaH i Tepmoceumaemo [ 130x133x78 1000
TpaHchopmatop 20/0,4kV, 160 kKVA thonuo
Y7 TpudhaseH cyx pasnpeaenuTensH KancynosaH 1 TepmochumaeMo |, 136x150x83 1300
Lo TpaHchopmatop 20/0,4KV, 250 kKVA thonvio :
{ g | TPMchassH cyx pasnpefenuTerier kancynosaH ; Tepmocausaemo [ 165x170x87 1500
TpaHcthopmarop 20/0,4kV, 400 kVA thonuo
9 TpudhaseH cyx pasnpefenuTeneH KancynosaH 1 TepMOCBHBAEMO 1 185x185x92 1900
TpaHchopmatop 20/0,4kV, 630 KVA thormo
10 { TPYdhaseH cyx pasnpeaenuTeneH Kancynosax 4 Tepmockunaemo [ 190x185x102 2200
TpaHchopMaTop 20/0,4kV, 800 kVA thonuo
Harta 08.11.2016 r. O00OnNC v NMEYAT:

Aemiu Tpapo

rp. Neptuk, ya. ,BAGAQHCKO BbCTaHME" | /l Taas 076 670 620, 076 670 696 | Pakc: 076 670 874\ I::E?
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