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O6paszen 3. Mpeanoxenyie 3a U3NLIHEKUE Ha NOPBLUYKATA

MecTaBsa ce B TEXHUUYECKOTO NPeLficKeHMe.
OBPA3EL]!
OPEOAOXEHWE
3a yvacTue B ,ipouedypa Ha foropapsHe bes npenBapUTenna nokaHa 3a yyacThe” ¢ NpeamerT;
»AOCTARRKA Ha TPuhazHN MacriOHAABIIHEHW XepMeTHaNZaHM IYHTOBK peaktopk 40 800 kVAr, 20 kV ¢
ITbpBOHAYANEH MOHTaX ¥ 0Byuyenue”, pedh. Ne PPD 20-012 ,
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EpureH uwaeHTudnkaymores kog: BG2028456851,
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Nutle 3a koHTakTw: Esredy CnaBenuH, Ten.; 076 670620, dake: 076 670870, e-mail, info@lemi-trafo.com
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YBAXAEMW TOCNOXKWK M MNOCHOAA,

Npenocrapame Ha BaweTo BHUMaHWE NPERNOMEHUETO HW 32 W3NBMHeHWe Ha obi|ecTBeHa NopkHKa C MpeaMeT:
J0CTaBKa Ha TputhazHu MacnoHarbRHEHM XepMeTuUaupaHi WYHTOBM peakropu go 800 kVAr, 20 kV ¢
fbPROHAYANeH MOHTaX ¥ obydeHnea”, pedp. Ne PPD 20-012.

=1. B cnyyali, 4e Ghaem nabpaHu 3a W3NLIHUTENR, e W3TbAHUM NPeaMeTa Ha NOpbYKaTa B MbAHO ChOTBETCTRUE ¢
W3NCKBaHVATa Ha Bwanoxurens, Kato ce safgbmkasame fa crnassame WUsNckeaHusTa Ha HopmatueHarta ypegba Ha
Penybnuka bbnrapws.
2. MpegcTaBam Texkuueckute creundukaltim oT pasaen Il Ha OoKYMEeHTauWsiTa ¢ NOMBIHEHY BCUYKKA U3UCKBAHK
CTOWHOCTK 33 BCKYKW NO3KUKMK OT CTOKETA N0 NPEeAMEeTa Ha TIopbYKaTa.
3. [eknapupam, de npepnaraHoTo oT Hac obopynBaHe OTroBapA Ha MWHWMAanHUTE TEXHWYECKW N3NCKBaHus Ha
Buanoxutens, KouTo ce Ccbabpxat rpada JapadtupaHo npennoweHue” B Tabnuuute Ha TEXHMMECKWTe
cneuudprKkaLiuir Ha CTOKaTa, NPUoMKeHne KM HacTOALLCTO NpeanoKeHue 3a U3blHeHe Ha AopbYKaTa.
4, TpeAcTaBAM BCUYKK MSUCKBEHW AAHHW W [OKYMEHTHW, mocodeHy B [MpunoxeHue 2 0T HacTOALYOTO TEXHWYECKO
npesnoXeHns, 3ancsHaT CbM C M3UCKBAHETO, Ye NpefcTaBaHTe foxyMeHTy Tpsabea fga 6xaar Ha Obnrapcku esni unu
C npeBoy, Ha Ebnrapckyt e31K, NPUAPYKEHY C OPUFMHANMWUTE KOKYMEHTY, C UBKMIIOYEHWE Ha KATano3unTe 1 NpoToKoNKW oT
uanTaHna /e cayyadl, 4e ce UsucKkeam/ 3a marepuanuTe, KouTo MOraT [ia ce NpedcTassT ¥ camMo Ha anriinicky esuk.
5. 3anozHaT cbM, Ye NPeAcTaBeHuTe OT HAC TeXHUYECKW AOKYMEHTM Ga ACKA3aTencTRe 3a ,qeknapmpaHvsTe OT MeH
TEXMUYECKM AaHHK K napameTpy B TEXHUYECKNTE cneundunkalm Ha cTokaTta.

HOCO‘-IeHVITe oT BBSHO}KMTGHH CTaHZapTh WK Ha EKBHBEJ‘IEHTHM B cnyqam qe fajeH MBTEDVIEH OTI’O
eKBviBaneHTeH Ha NocoveHna ce 3ajbimkaBame fa ro oTpasim B oTfener ,D,OKyMGHT M,Efa npe,u,cTan ks

HPMEMO fipegasarener NPCTOKON 3a nontyvYaBaHe Ha CToKaTa OT BbSJ’]D}I{MTeﬂﬂ
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8. Mpuemam Konn4ecTea ChC CPOKOBE 38 JJOCTABKS HA CTOKATA, CBIMIGCHO MpunoxeHue 3 KbM HACTOALOTO TEXHUMECKD
npepnoxeHue.

9. Mpuemam ga M3BbpPLIA AOCTABKATA U MOHTEXA HA NbpBaTa NapTraa OT CTOKAaTa B CPOK 40 B0 KaneHAapHY AHW cned
nopbLuka oT Buanoxutens k4, cnef KoeTo fa nposega u oGyvsHure Ha crieluanneTy (cnyxutenu) Ha Bb3NOXWTENS
33 eKkcninoaTayls ¥ NoAabpXaHe Ha HosoTo oGopyaBaHe, NPEAMET Ha. NpoleLypaTa.

fpunoxenusi:

1. lpunoxenue 1 - Texnuqecku U3UCKearua U cnelitdhtikaylll 3a UanbnHeHue Ha nopbtrf(ama - pazden If om

JoKyMeHmauuama 3a yJacmue — MonbAHEHU Ha ChOMEeMHAUMe YKasanu Mecma;

2. fpunoxenue 2 - Maucksaxu dokymeHdmu om pazden /I om Goxkymesmauusma 3afyyacmue - TexHuyecky
U3LCK8aHUA U CIeyUGphUKaYUU 38 USTbAHEHUE HA NOPLYKama; -

3. [Mpwsnoxenue 3 — Cpokose 3a docmaska

Nara 12.03.2020 . NCONNC n MEYAT]

Ha ocHoBaHue un.36a an.3 ot 30I1
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NPUNOXEHWE 2 KbM NOKAHATA 3A YHACTUE

Il. Texuuyeckn cneuundmxaunm U UIMCKBAHUA HA BLINIOKUTENIA 33 U3NLAHEHUE Ha NOPLYKATa

HaumeHoBakie Ha matepuana: TprihasHu MACTIORANbIHEHI XEPMETUSMPAHY LUYHTOBY peakTopu
fio 800 kVAr, 20 kV, ¢ komGrHWpaHo 3aluTHO pene

CohKpareHo HauMeHOBaHue Ha MaTepuana: Tpudashu LWyHToBM peaxTopn Ao 800 kVAr, 20 kV, ¢ K3P

0bnacT: H — Tpadchopmaropkn noctoae Kareropus: 26 — Cunoeu TpaHchopmaropu/peakTopu
| - En. nogcranyuu 110/CpH

Mepha egmnnaa: Bpol

Xapaxl'e'pmcm Ka Ha MaTephana:

TputhasHi MaCMOHAMbLIHEHU XepMeTUsUpaHu LIYHTOBKM peakropk 4o 800 kVAr, 20 KV, ¢ BbL3MOXHOCT 33
perynipaHe nNpu OTCLCTBUE Ha TOBap, ¢ MEAHKW WNK anyMUHUesKM HaMOTKM W MOHTKPAHO KOMBWHUDAHC
3aWWTHO pene. .

MznonasaHe:

Peaxtopute ca npegHasHayesn 32 NPOALIDKATENIEH PEXUM Ha paboTa C OTYMTAHE Ha TepMUYHWTE W oo,
AnHamuuHUTE BB3ZEHCTBUS Ha KbCO ChbeakHeHne B cboTeetcTane ¢ BAC EN 60076-5 umw exksusaneHtHO/M, n )

MOHT2XX Ha OTKPUTO WY B 38KPUTY NOMELLISHMA, YNRTO eCTEeCTReHAa BEHTUIALMS OCUIypsBa He noseye;oT 15°C
pasnuka MeXQy Temieparypara Ha BNU3allms 1 nanusallns Bb3ayx,

-
CHLOTBETCTBME HA BPEANOMEHOTO H3NbiIHeHWe ¢ HOPMATUBHO-TEXHHYECKUTE JOKYMEHTH: 3

TputhasHii MacnoHambliHEHW XepMeTU3NPaHW LUYKTOBKW peaxtopw Tpabsa fa oTrosapsT Ha Aplnbwumnte
Obnrapck ¥ MeXayHapogHi CTaHAapTV WNW  eKBKUBANEHTHO/M W HOPMETUBHO-TEXHUMECKH ZOKYMEHTH,
BKAIOYUTENHO Ha NOCOYEHMTE NO-JONY U HA TEXHUTE BaNNgHU U3MEHEHUS W1 NONpPasku:

» BJC EN B80076-1:2011 “Cunoeu TpaHccopmatopk. Yact 1: OGN nonoxeHws (!EC 60076-1:2011) nnn
EKBUBANEHTHO/W; %ﬂ

e BJIC EN 60076-5:2008 ,Cvnosyu TpaHcgopmaTopy, Yact 5; YCTORMMEOCT Ha m,cgbp}KaHM KbCU ChefuHeHus
(IEC 60076-5:2008)" 1AW exBUBaNEHTHO/M; - 7

« BC EN 60076-6:2008 ,Cunoeu Tpancthopmartopu HYact 6 Peaktopu (IEC 60076«6 2007)" wnu
eKkBNBANEHTHO/1;

« BAC EN 60076-10:2017 ,Cunosu Tpancchopmatopu. Yact 10: Onpenenste Ha HuBaTta Ha wym (IEC 80076-
-10:2018)" urm ekBuBaneHTHO M,

* BAC EN 12766-1:2004 ,Hedbronpoaykt 1 otpabotesn macna. OnpepensaHe Ha PCB u cpogMn npogyKTu,
Yact 1. PasgensiHe u onpepensHe Ha usbpann PCB KoHreHepw upes rasoea xpomatorpadus (GC) ¢
113N0M13BaHE Ha enekTPoHHO ynaesau geTtekrop (ECD)" unn exBuBaneHTHOM:

» BAC EN 12766-2:2004 ,Hedronpoaykti 1 otpabotenn macna. Onpegensite Ha PCB M CpodHn npoaykTi.
YacT 2: Msumncnsaeade CbABPKAHWETO Ha NonuxnopupaHi SudeHunu (PCBY' Ui eksueaneHTHo/u,;

o BIIG EN 61619.2004 ,M3onalmonHn TeusocTy. Mpumecy Ha nonvxnopupanin Gudgenunu (PCB). Meton 3a
onpejensHe Ypes KanwnapHa rasxpomarorpaduns (IEC 61619:1997)" uny ekeuBaneHTHO/M;

s B1C EN 60296:2012 ,®nynan 3a npunoxeH1e B enektpoTexHukata. Hepabotnnu MuHepanti #sonalnoshn
macna sa TpaschopmaTtopu i npeksesaun (IEC 60296:2012)" nnu exsrsaneHTHO/M;

o BAC EN SO 12944-5:2018 ,Bou 1 nakoBe. AHTVKOPO3UOHHA 3aLUWTE Ha CTOMaHeH” KOHCTPYKLWN upes
3almMTHU NakosoDOsMKUACKN cucTemun. Yact 5: 3alynTHn nakosoGosmumitcku cuctemm (ISO 12944-5:2018)"
WK exBUBAnEeHTHOM,

o Hapenba Ne 3 ot 9 toHn 2004 1, 3a ycwomcwo*ro Ha enekTpuqeckuTe ypentu W enexTponpoBOagHITE NinHWN,
usflageHa OT MUHUCTBPA Ha eHepreTvkara n eHepriniiture pecypcen (Hapenba Ne 3 YEYER): u

e MapeaGa Ne 9 o1 9 iony 2004 r. 33 TexHuueckaTa EKCMNOATAUUR Ha eNEKTPUYECK LIEHTpamny 1 mMpexy
uspaaneHa oT MUHKCTeRCTBOTO Ha eHepreTrKara 1 eneprnitinte pecypcn (Hapeata Ne § TEEUMYL

Padebenter Ne PPD 20-012




MaucxBanma KbM QOKYMeHTaUWATa 1 M3NUTBaHUATA:

e,

J
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o Roxyuer e
pen
1 TouHo o6o3HadenKe Ha Tna Ha peakTopwTe, NPOK3BOAMTENA W CTpaHa Ha MpunoxeHue 2.1
NPOU3XOA Y NOCTeaHo WBASERNE Ha KaTanora Ha NPou3BoanTEens ‘
2 | Texnudecko onucadve, rapaHTupaHi napameTpi U akcecoaph MpuroxeHne 2.2.1
i Npunoxexue 2.2.2
Mpunoxesue 2.2.3
3 | YepTexu G HAHECEHW pazMepy, BKAIOUYHUTENHO pasnonomKkeHne i o3Havenue | Tpunomenne 2.3
Ha NPoOXOAHIUTE U3BOAMN Ha kanaka
4 | YepTex c HaHeceHn pasmepn Ha hupmeHaTa Tabena ¢ obaBennTe AaHHN MpunoxeHne 2.4
Ha Onnrapcki esux
5 | NporoKkornn oT 3RUTBAHUA Ha K3OMALWMOHHOTO MAcno {ChrHiacHo Mpunoxedue 2.5
MEXAYHBPOAHUTE HOPMU BKN. HALWOHAIHUTE MM NPUIoHEHUS) OT
aKpeauTHpaHa HelaBucuma naboparopus
6 | [poTokoAw OT TMROBY U3NMTBAHWA HA aHINMACKK UIki DBITAPCKK e3nK Mpunoxexie 2.6
cwrnacHo npunokkmiTe (BACIENAEC 60076 unw exsuBaneHTHOM, ©
MPUNONKEH CHUCHY HA NPOBEAEHUTE U3NUTBEHWA Ha OBNTapcky esnk
7 | [lexnapayus 3a OTCLCTBIUE Ha noauxnopupanyu Buderuny (PCB) B MpunoxeHue 2.7 |
UBOHAUMOHKOTO Macno
8 MoApobHW UHCTPYKLMK 3a; - MOHTUpaHe, - MPoReXaaHe Ha U3NUTBaH!s Mpusioxenie 2.8.1 !
npeav BLEEKAaHE B 8KCNNOaTaumns; - NoAsbpMaHe ¥ ekCrinoaTauus; - Mpunoxenne 2.8.2 }
peBu1aks /
9 {Ternc Ha'M3onaUMOHHOTO Macno, kg 150 KVAr-175 kg /
250kVAn2§§k’
400 kVAr-295 kg
600 kVAr 375 kg
800 kVAr 5]0 kg
10 | ExcnnoatauMoHHa AuNroTpaiHoCT, rofuHn Min.35Tog.
TexXHUUYeCKN JaHHW.
1. XapaxTepucTuky Ha paBoTHaTa cpesa M MACTO Ha MOHTUPaHe
Ne ‘
o XapakrepucTuka/MacTO Ha MOHTUpaHe CrokHocT/onucanue FapanTupako
pen paktep : P npesnoxexlue
1.1 | Temnepartypa Ha OKONMHUSA BL3AYX He no-Bucoka ot + 40°C; He no-suicoka ot +
He no-Hucka oT MuHyc 25°C 40°C;
He no-Hucka ot
) MuHYyC 26°C
1.2 | Hagmopcka BrcoYuHa Lo 2000 m Ho 2000 m
1.3 | 3ambpcarane Ctened Ha sambpeasane 1 (P1) CyeneH Ha
: 3gmbpcrBare 1
(P1)
1.4 | MACTO Ha MOHTUpaHE Ha oTKpuTS 1 B 3aKpuTH Ha.oTkpUTO M B
nomeLyeH:s 3AKPUTI
foMeLleHnA
1.5 | MakcumanHa cpegna Temnepatypa 3a 244 + 38°C + 35°C
2. MapameTpy Ha enexTpUYecKaTa paznpenenutenta mpexa CpH !’\
Ne o Fapan ‘ paHo
;1; Mapamersp CTOMHOCTIonugaHue. s npeantikeHue
2.1 | HomuHanHo HanpexeHune 20000V 20060 V
2.2 | MakeumanHo HanpeskeHue 24000V 12400V
2.3 | HomuHanHa yectora 50 Hz - ./'. 50 H‘g
2.4 | Bpoii Ha thasuTe 3 6p. [ . / 3 6p 4
=
Pedepenten Ne PPD 20-012 Py N
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r':lz flapameTs CrofiHocT/onucaHye FapanTupario
pen P p npednoxeHme
2.5 |[3a3semnBare Ha mpexara e [pe3 akTUBHO CHNPOTUBTIEHVE; noTebRACHO
s Mpes guroracutenta 6oduna;
e V30MNKUpPaH 3BE34EH LUEeHTBLP,
3. Texnuuecky NnapameTpy W SPYFrM AaHHK
e Fapan
THPaHO
no a
oo MapaveTbp/oanyy UsnckeaHe npeanoKenne
3.1 | OBseeHO saxpaHBalio Hanpexese 20000V 20 000 V
. 3.2 | Hali-sicoko HanpexeHne Ha 24 000V 24 000V
ChOopbXKeHwe za HamoTkuTe BH, Un
3.3 | Vzonaumonto Huso: - -
3.3.1 U min 125kV min 125kV
3.3.2 |AC min 50 kV min 50 kV
3.4 [Marepuan Ha HaMmoTKUTE Cuunn Al Cu %
3.5 | ObxeaT Ha npeBknoYBaTens min (0,8 +1) x Q nom. min (C,8 +1¥x Q
nom. ;
3.6 | OxnaxgaHe ONAN ONAN
3.7 [MsacTa Ha mowTax PeaxTopsT Tpsbea aa Obile NoTBbPAEHG
KOHCTPYMPaEH 3a NPOALTBKATENEH peXUM ‘
npk paboTa Ha OTKPUTO M B 3aKPUTH
fomMellieHNs C ecTecTBeHa BeHTUNaLlusg,
ocurypasalla He noeeyve oT 15°C
pasnnxa mexgy TemnepartypaTa Ha H
BMW33LUMA 1 M3NKU3ALNS BB3AYX.
3.8 | EkcnnoartaunoHsia OenrotpafiHocT Ha min 35 rof. /mirn'35 rog.
peakropa
'
4. KoHCTPYKUMS Y KOMITNexXTaLmns
e r
no HaumeHoBaHue Usnckesane apanTUpano
npeRioXeHne
pel
4.1 | TepmMoMeTsp MOHTHPaH B [kob ¢ HanudeH camo 3a peakropu C aa
BbTPEeilHa pesba R1 mMoLgHocT go 250 kVAr.
4.2 | HiBorokazaten 3a Macno HanwyeH camo 3a peakTopu ¢ ha
MoLHOCT A0 250 kKVAr.
4.3 | KomBuHMpaHo 3aUiMTHD pene a) KomBuHupaHe 3aiunTHo pene ga
Hanyn4yHo camo 3a PeaxTopu C
MOLWHOCT Haga 250 kVAr,
0) KomMBUHWPaHOTO 3alMTHO pene Aa
TpAdea Ja chely 3a WaMEeHeHWs B
3a0ajeHnTe napameTpy aa
MakcumanHa Temneparypa, obem Ha
OTAENeHN rasoBe, Hansraie v
MWHUMANHO HUBO Ha MacnoTo,
44 | Kanak 3akpensateTo Ha Kanaka TprRbBa aa ha
6bAe 3N BLAHEHO NOCPeICTBOM
BGONTOBW ChEfUHEHUA OT HepLXAaemMa [
cToMaHa. o ﬁ' IR
4.4.1 | NpucnocobneHus 3a NoBaWrate 2 Bp. XanKku/kyiun [ ER. - I
4.4.2 | MNpoxogHu nasoan a) Kadseu nopuenaqosu naonaropu Aa
OT MaCNOHaNbIIHeH TUM, CbrRACHO -
BAC EN 50180 nnu eKBUBANBHTHO/M, |

Pateanauten Ne PPD 20-012




Ne

Fapant#pano
no Haumenosanue M3uckeane
noxeHue
peg npen.
6} Mecrara Ha NPOXOAHMTE U3BOLAM Aa

TpAdBa Aa ObaaT MapkupaHu TpaiHo n
YyeTnueo ¢ BykseHo-HUdpeH:
03Ha4YeHUa 3a NPUHEANENKHOCT KbM
CBOTBETHATA (hasa.

8) 3a 3awmTa oT aTMocepHY 1 ha
KOMYTaLWUOHHW MpeHanpexeHus
Tpabea fa 6bAaT MOHTUDAHK 3aiUTHI
MCKPWILE ¢ HACTPO@HW WCKPOBHY
MEXHNHN 33 CLOTBETHOTO PaBoTHO
HanpexeHue.

4.4.3 |lMpegnaszed Knanad 3a zalyuTa cpelly paspyilasade Ha aa
Kkz3aHa, Tpabea fa Obae MoHTKpaH
npefAnasesx knanad, npegoTeparasall
MOABATA Ha CBPbXHAasAraHe BbB
BBLTPELUHOCTTA Ha peakropa, B
CRyYauTe Ha noBpean,

4.4.4 | YNITbTHEHUA Ha KazaHa 1 Ha NpoxogHwte | YnnwTHeHwdaTa Tpabea Aa Obaar ha
13BOAK MacnoycTohuney, bes BINICUBaHURA Ha
asbecTt u/Mnn Apyry ornacHy 3a

3APERETO BELLECTRA. ,

4.4.5 | MaTtepuan Ha KnemMHnTe ChefuHeH!st, Mepg C H1kenoso NoKpuive. aa /

rafiinte ¥ LWwahbute

4.4.6 | bpoii cTeNana Ha NpeBKIoUBaTenNs min 3 6pos 3 !
(la ce nocoum) /
45 |Kazan a) KasaHbT Tpabea fa obae opebpet, ha .;"

€ Len ocurypsisaHe Ha HeoDbxoaumoTo
ECTeCTBEHO oxNaMaaHe npu

MaKkcumMarnda MoLHOCT M fa 6bpe -
- 3aTBOPEH XEPMETUYHO. /—\/ 7

6} KazarbT Tpabea aa Gbae é . pa
CHODBKEH C HOCELLa KOHCTPYKUMA 33 L
HEAMBKHO W HAMNPEYHO NPUABMKEAHE
Ha peaxropa (B ABe
B3AMMHONEPHEHNKYNAPHI NOCoKK)
nocpeacTeom 4 6p. pasnonoKeHu B
KBa4paT tRagky konena.

4.51 | ViHpopmaLpioHHu Tabenu a) MindhopmayuronHa Tabena ¢ TpaiHo aa
] HaHeceHu obsiBeHU faHHH, Ha
GLIrapcki e3nk ceabpXKalia Hal-
Marnko MMEeTC Ha NPoONIBROAUTENs,
cepueH HOMep, rogvHa Ha
TIPOM3BO[CTRO, HOMUHANHWUTE AaHHK
¥ MaKCUManHG [onycTumara
Temrepartypa Ha MacnoTo sakpeneHa
no Ha4YWH NO3BONABALL HpeMecTBaHe
Ha TabenaTa oTKbM ofcnyxBaemaTa
CTpaHa B ypepbara.

&) 3akpensaHeTo Ha ga
nHbopmaliMeHHara Tabena Tpatea ga
MO3BONSABA NPEMECTBAHE OTKBM
oBcnyxeaeMaTa cTpaKa B ypenbara.

B) fo apmaTypaTa 32 MbAHeHe ¢
macrno Ha peakropa Tpabea Aa 61:;:1e
MOHTHPaHa yeToiunBa Ha oy
aTMocthepHY BIUAHUA Tafienxa c
npedynpeauTener Hagnue ,,HE
OTBAPSAI". 4

- ”/7/;“.
T e
Padcheanartad Ne PPD 20-012 g -
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o HaumenosaHme
pen

WauncxBane

MapanTupaHo
npeanoxexue

4,57 | beaonacHocT

a) Ha 4eTnpuTe CTpaHi Ha peakropa
Tpsbea fga ObAaT MOHTUMpaHU Tabenu
3a GesonacHocT.

Aa

6) TaGenute 3a GescnackocT Tpsbea
fa &baaT 03HAUEHW ChC CMBOR
"Mbndus" cernacko 1SO 3864 unn
EKBUBANEHTHO/M, C MUHKMATHN
pasMepu 75 X 756 mm.

ha

B) B HenocpeacTeeHa brinsocT fo
MPeBIITOYBATENS 38 OTKIIOHEHUATA Ha
HamoTKuTe Tpabea pa Bbae
noctaeeHa Tabenka ¢ fceH 1
ycTol4ue Ha aTMmocdepHn BANAHNA
raanuc , HE NPEBKAFOYBAN MO
HAMPEXEHWE!"

Aa

4,53 | ManyckaTeneH BenTHR

WManyckarenHusT seHTiun Tpabea ga
Gbae pasnonoXe B Hak- HUCKaTa
yacr Ha peaktopa, Ha BuceukHa go 10
CM OT ABLHOTO Ha KasaHa,

na

4.6 | MzonallMoHHO MUHEPANHC Macho

a) MurepanHoTo macno Tprbaa aa
cwoteeTcTea Ha bAC EN 80296 unu
ekBUBaneHTHO/M.

na

0) MsonauunoHHOTO Macno Tpsbea fa e
MPEMUHANO0 YCNELLHO BOWMKY TECTOBE
33 enekTPOXMMWYHY CBOWCTBA B
CHOTBETCTBUE C MEXYHAPOOHUTE
HOpMK U He TpAabsa ga cbabpXa
nonuxnopupatny budeHunn {PCB).

na/

8) CobpxaHueTo Ha PCB ce aokasea
ypes aHanus, ceriacko BAC EN

81618 nnu ekamBanesTHOM W He

Tpsabsa fa Hapevwasa 1 ppm.

4.7 | 3azemsraHe

1a) Ha kxanaka Ha peakTopa Tpsbsa ga

Obie pasnonoXeH sasemureneH
SonT/Kknema, KOMNMSKTYBaH C ABe
raikm vt gee LWahbn.

0) Kanaka 1 kasaHa Tpabea ga 6wgar
ransaHKuHo CBBP3AHO NOCPelCcTBOM
MEAEH NPOBOARUK WK LUMHE €
MUHUMANHO cedeHne 25 mm2

aa

B) [iuaroHanko Ha HoceljaTta
KOHCTRYKLMA {OT ABETe CTpaHu Ha
peaxTopa) ThaGea fa Owpgar
PasnoNOMEHN fRa 383eMUTENMHK
Gonralnenm M12 x 40, nspaborern
OT HepwXAaema cToMaHa.

na

r) Bcuyky TOMKW 38 CBLP3BaHE KbM
zasemurenuTe Tpabea fa Ovdar
MapkupaHy CbC CHMB0NW 38
3a3emAsaHe.

na

4.8 [ ARTUKOPO3UCHHE 3ailuTa

a) Kopnyca Ha peakropa Tpataa ga
Bbhe sanTeH nocpescTROM
TPUCHIOIEHA SHTUKOPO3NOHHE
HakoBoDosfPKUIACKE cnecTema, L
nanbnHeHa B cwoTBeTcTame ¢ BC EN
[SO 12844-5 unu eksuBaneHTHOM, ©
obuwa HoMmuHanHa febenura min 240
. -

Parhanautai Ne PP 20012




Ne
no
pea

HanmeHoBaHKe

MapaxTupaHo

HzuckeaHe
fpeAnoKeHne

6) 3alMTHOTO aHTUKOPO3MOHHO
foKpKTHe TPAOBa [a CLOTRETCTBA Ha
KOPO3WOHHO arpecuBHa kaTeropus Ha
3goBukanawara cpega ,C4" cerhacHo
xnacudukauuaTa Ha BIC EN 1SO
12944-2 UNW eXBUBANEHTHOM

na

8) LleTa Ha roproTo nokputie 1o RAL aa

ckanata Tpabsa ga brge 7033,

5. Tpudiazrin MacnoHanbiHeHN XePMeTHINPaKK MIYHTOBK peakropk o 800 kKVAr, 20 kV

5.1 TputhazeH MacnoHaNLitHeH XepMeTn3npar wyHros peaxtop 20 kV, 150 kVAr, ¢ HuBonokazaten 3a

Macho U TepMOMeTLD

Homep Ha cTannapTa

Tun/pedrepetted HOMep CbINAacHoO
KaTarnora Ha npousBoanTens

2026 3210

PM150/20-Cu

HavmenoBaHue HA MaTepuana

Tpudased MacnoHanbMHeH XepMeTnahpaH LUYHTOB
peaxtop 20 kV, 150 kVAr, ¢ H1Bonokazates 3a Macno W
TEPMOMETBP

ChxpaTeHO HavmeHOoBaKKe Ha Marepuana

TputaseH peakrop 20 KV, 150 kVAr, c HIT KM T

Ne
["apantupaHo
no TexHMYecKy napaMeTsp Havickeake npeAnOXeHIe
pea
5.1.1 | EnexTpuiecku sarybu He no-eucoku ot 2 % 150 kVAr-2700W
(Oa ce focouar 3a BCSKO CTLNANO) 135 KVA24500W
120 kKVAF-2250W
5.1.2 | MakcumanHo HUBC Ha 3BYKOBa 59 dB(A) npwn 150 KVAr 150 KVAr-54dB(A)
MOLLHOCT [PW NPOABIDKUTENEH PENUM ([a C& NOCOMM 33 BCSIKO CTHNANO) 135 KVAr-51dB(A)
Ha paboTa 120 KVAr- 48dB(A)
5.1.3 | PascTosiHne MeXAy CPSOHNTE MUKWMM
Ha Konenarta 3a NpuaBwKeaHe Ha ,
peaxkTopa 0 HaanbKHaTa % 520 mm Y
HanpeyHara oc {OAbMHKKHa Ha CTpanaTa /'
Ha KBagpaTta cbwrnacHo T. 6.12 norope / v
5.1.4 | JormbnHUTENHA OKOMIINEKTOBKA HwBonokasaTen 3a mMacro 1 TepmoMeTsd| Husonokazare
It 3@ Macno ¥
TEPMOMETbP
5.1.5 | BrHWHW pasmepyn. AbKMHE X (Oa ce nocouar) 1000x630x1380
LLIMPOUMNHE X BUCOUMHA

5.2 TputhaseH MacnoHankbHeH XepMeTH3upaH wyHTOB peakTop 20 kV, 250 kVAr, ¢ HuBONOKa3arern 3a

Macno ¥ TepMoOMeTBR

Homep Ha cTangapTa

Tun/pedepeHTed HOMepP CbIMacHo
Katanora Ha npowasoantens

2026 3211

PM250/20-Cu

HanmeHoBaHKe Ha marepuana

TprdbazeH MacnoHanbiHeH XepMEeTU3UpaH LHYHTOR
peaksop 20 kV, 250 kVAr, ¢ H1BONoOKasarten 3a Mmacsio v
TEPMOMETLE - ;,'\ /m

ChKpaTeHO HaumeHOoBaHKWe Ha MaTepuana

Tpudpazen peaxtop 20 kY, 250 KVAr ¢ j-’ill]’? nT

Ne - T
‘FapaHTikpaHo
no TeXHHYECKH napamMeTsLp MarckBaHe Fapax
npeanomeHne
pen . L -
5.2.1 | Enexvpuuscke saryom He rno-sucoku ot 2 %:

{({la ce nocovar 3a BCAKO CT‘E[‘EaﬂO)

PetepenTeHd Ne PPD 20-012

s
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Hownmep Ha cTangapra

Tun/pethepenteH HOMEP C'bINacHo
KaTarora Ha npoussoguTens

2026 3211

PM250/20-Cu

HaumeHoBaHue Ha MaTeprana

TpucbaseH MaCNOHaITbAHEH XepMeTU3npaH LUYHTOB
peaxrop 20 kV, 250 kVAr, ¢ HBONCKasaTen 3a Mmacno W
TEPMOMETBP

CrxpareHo Ha¥iMeHOBaHKe Ha Marepuana

TpudbaseH peaxrop 20 kV, 250 kVAr, cHEA M T

Ne
"apanTupaHo
T CKH R
no exHu4e apamMeTsLp AsuckBaHe npeanoXeHue
pes
5.2.2 | MakcyumarnHo HMBO Ha 3BYKOBA 59 dB(A) npwn 250 kVAr 250 KVAr-57dE(A)
MOLLHOCT NpU MPOALMKATENEH DEMKM (la ce NocouN 33 BCAKO CTHNANo) 225 KVAr- 54dB(A)
Ha paboTa 200 KVAr- 51dB{A}
65.2.3 | PaacTosHue Mexay cpegHuTe NMHKUK
Ha Konenara sa fpuasukeaHe Ha
peakTopa no HagrLxHaTa 1
HanpedHaTa oc (IBMKWHE Ha CTPaHaTa 520 mm 520 mm
Ha KBaapaTa chbinacHo T. 5.12 no-rope
5.2.4 | JonbrHuTenHa okomnnekroeka Husonoxazaren sa macno 1 repmomeTsp, HuBonokasate
1133 Macno u
TEPMOMETLP
5.2.5 | BouHLWHKW pasMmeplt; [bIkNHE X {la ce nocouar) 1080x700x1430

LLyposunHa X BRCOUvlHa

5.3 TpudraseH macnoHanbHEH XepMeTH3Npal WYHTOB peaktop 20 kV, 400 kVAr, ¢ komBuHypano
3alyUTHO pene

Howmep Ha cTangapTa

Tun/pedepenred HoMep CbIMacHoO
KaTanora Ha NPOM3BOAUTENA

20 26 3201

PM400/20-Cu /

HanmenoBaHue Ha MaTepHana

TpuaseH MacHOHAMbLHEH XEPMETU3UPaH LLYHTOB
peaxTop 20 kV, 400 kVAr, ¢ KOMSMHMpaHo 3aLMTHO
pene /

CbKpaTeHO HauMeHoBaHKe Ha mMarepunana

TpuchaseH peakTop 20 kV, 400 kVAr c K3P

X BUCOYWNHA

Ne 7
Ac TexHuvecku napamersp UsuckBaHe y FaparTupato
HpepnoxReHKke
pea /
5.3.1 | EnexTpuyeckn saryou He no-sucoku o1 2 % (.~ 400 kVAr-5200W
(0a ce nocovdaT 3a BCAKO CTENaMNo) |  So0 KVAr-4700W
320 kKVAr-4350W
53.2 | MakcumariHo HWBO Ha 3BYKOBA MOLLHOCT 62 dB(A) npy 400 KVAr ~400KVAr-59dB(A)
NPy NPOALNXUTENEH pekum Ha paBoTta (M ce nocount 3a Besiko crbnano) | 260 KVAR 57dB(A)
320 kVAr- 54dB(A)
5.3.3 | PascTosHWe Mexay cpefrnTe NUHUK Ha
KoTmenara 3a NpuasukeaHe Ha peakTopa
o HagmbXXHaTa 1 HanpeuvHara oc !
(ABrUHA Ha CTPaHaTa HAa Keappara 670 mm 670 mm
ChritacHo T. 5.12 no-rope
~ 534 | [onbrHUTENHa OKOMMNEKTORKA KomGuHnpaHo sawnTHo pene KombBunuupaHo
3alMTHG pene-
R
5.3.5 | BbHilHKM pasmepw; ABTBKAHA X LULUPOYUHA (Jace nocoan

{ 1180x71dr1500

5.4 TpuchaszeH mMacsioHan-NHeH XepMeTHaMpaH WYHTOR peakrop 20 KV, 600 kVAr OMGMHMpaH
3aUMTHO pene
Tun!peqsepen'ren HOM p ¢ macuo
Homep Ha cTanpapTa KaTanora Ha npoua oauTens’
20 26 3202 MPB00/20- C\u . f \
= ‘ fiol
Pethepenren Ne PPD 20-012 e ﬁ{' (/
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Tpuchasen macioHansNHeH XepMeTU3NpaH WyHToB

HauneHoBanye Ha matTeprana peakrop 20 kV, 600 kKVAr, ¢ komBuHUpaHo 3alllUTHO
pene

CuypaTeHO HauMMeHOBaHWe Ha MaTepmnana TopudpaseH peaktop 20 kV, 600 kVAr, ¢ K3P

e r p
apaHTupaso
no TexHu4ecku napameTsp Wsuckeane A

pes

5.4.1 | Enexrpuueckun 3arybu He no-Bucokn ot 2 % 600 kVAr-7800W
([la ce nocoyat sa Besiko GTbMano) | 040 KVART0S0W
480 KVAr-6500W
542 | MaKcMMmanHo HYMBO Ha 3BYKOBA MOLLHOCT 62 dB(A) npw 800 kVAr 600 kVAr-60dB(A)

NPy NPORLIMKUTENEH pexum Ha paboTa (Ila ce NOCOMY 3a BCAKS CTLRANO) 540 kVAr- 58dB(A)
480 kVAT- 55dB(A)

5.4.3 | PascroaHue mexay cpefHuTe NuHnY Ha
Konenata 3a NPUABMKBAHE Ha peakTopa
no HagnwxHaTa ¥ HanpedHara oc

(ABIKMHE HA cTpadara Ha KBagpaTa 760 mm 760 mm
cwrnacHo T. 5,12 no-rope
5.4.4 | JONBMHUTENHE OKOMHIIEKTOBRKA KomGUHMPaHO 3alLnTHO pene - KomBuHupano
3aWUTHO pene-
R.LS.
545 | BeHLIHK pasMep: ABMKKWHAE X LMPOoUKHA {Oa ce nocovar) 1240x750x1600

X BWCOMUMHE

5.5 Tpudhased MaCNOHaNLIHEH XePMETU3UPAH WyHToR PeakTop 20 kV, 800 kVAr, ¢ koMBuHupano

3AWUTHO pene .

Tun/pedepetitet HoMep CbLIAACHO
KaTanora Ha npou3zBoguTens

Howmep Ha cTaHpapTa

2026 3203 MP800/20-Cu {,’
TpuchaseH MacnoHanbiHEH XEPMETUSMPAH LIYHTOR
HaumeHoBaHMe Ha MaTepuana peakTop 20 kV, 800 kKVAr, ¢ KOM5MHVIpaHO 3aUUTHO
pene ;
ChKpaTeHO HauMeHOBaHUe Ha MaTepuana TpudpazeH peaxrop 20 kV, 800 kVAr c K3P
Ne Fapaﬂtu
K paHo
no TexHUu4ecky napameTbp Jizuckeane /f‘-""r!‘pe;nnémenne
pea iy
5.5.1 | EnexTpuyecks sarybu He no-sucok ot 2% 800 kVAr-9500W
(0a ce nocouar 3a BCAKO Tbnaﬁo) 720 KVAr-8550W
/C / 660 KVAr-7850W
552 | MakcuManHo HUBO Ha 3BYKOBa MOLLHOCT 68 dB(A) npv 800 KVAr 800 kVAr-B7dB(A)

NPy NPeABIDKUTENEH pexuM ka paboTa (la ce NocouN 3a BOSKO CTBNANO) 720 KVAr- B5dB(A)
660 kVAr- 62dB(A}

5.5.3 | Pascroadne mexay cpeffHuTe NUHUKN Ha
KonenaTa 3a NpuAaBKXBaHe Ha peaKTapa
Nno HaATEXHATE WM HanpeyHaTta oc

(ABITKUHA Ha CTpaHaTa Ha KBaapaTa 760 mm 769 mm
cbrnacHo . 5.12 no-rope
55.4 | JonsnHuTenHa OKoOMNIexkToBka KomButHMpaHo 3allnTHO pene KomBunupaHo
3AWMUTHO pene-
R.1.S. \
5.5.5 | BbHloHK pasmepu: ALIDKKHE X {Oa ce nocouart) - 1530x950x160G
LINPOYKHE X BUCOUMHA ‘ _‘ ‘ ﬂ '

)

B cpok fo B0 gHu cnell NonyyasaHe Ha Mbpea fopbYka OT cTpaHa Ha BBBHOH{MTEHH # 'anMTEi'i\ﬂ
focTaBA Ma MSCTO, onpefieneHo B nopwukata, no 1 Opoi OT BoMHKM ranm/mogenm OT|[cTOKaTa, KO

W3NMBIHATERAT wmoHTUpa © Keanuduuupasy crieunanicti, B peanHa pabotha cpep; Ha MecTa |
erekTpUdecKaTa pasnpesenvrenta Mpexa Ha Bb3NIOXUTENA. U3NMBAHUTENAT usebp Ba M
BCWUKK ramu/Mopens oT MmhpBaTa Mopbyka Ha cTokara nop dopmara Ha oGyweHme agl cny
Bb3NOXUTERA.

ww 3o -

) R §
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Tpch¢opMmopu

OEKNAPALIAA
Mo Touka 1. OT TexHwyeckara cneurdnkauns,
Honynognucanmat Eerenwn MNeoprues CnageHuH, B KA4eCTROTO MU Ha npegeTasnasay «/lemu- Tpados EAL,

Y4aCTHUK B NpoLieaypa 3a Bbanarate #a obljectseHa nopbyka ¢ npeameT: ,JlocTaBKa Ha TpuasHu
MacnoHanbiHEHW XepMeTU3nPaHu IWYHTOBY peakTopi A0 800 kVAr, 20 kV ¢ AbpROHavanel MOHAX ¢

obyyesne - PED. Ne PPD 20-012 o

OEKINAPUPAM, YE:;

Touno oBo3HadeHKne Ha TYNa Ha peakropuTe e:

1} TpudiazeH macnoHanbiHEH XepMeThakpaH WyHToB peakTop 20kV, 800 kVAr, ¢ komBuHUpaHo 3awuTHo pene
— PM 800/20 Cu

2} TpudraseH MacnoHamblHEH XepMeTuaupan WwyHToB peaktop 20kV, 600 kVAr, ¢ KOMGUHUPAHO 3alIMTHO pene
— PM 600/20 Cu

3} TputhaseH MacnoHanbIHer XepMeThanpan WyHToB peaxrop 20kV, 400 kVAr, ¢ kemOuHnpaHo SaLLWITHO pere
- PM.400/20 Cu / _

4y TputhaseH MacnoHanblHEH XepPMETU3UpaH LWYHTOB pearrop 20KV, 250 KVAr, ¢ Tepmomepr w
HuBoRnoKasaren 3a macrno — PM 250720 Cu

5) Tpudbaser macnoHanbHeH XepMETUanpaH WYHToB peakTop 20kV, 150 kKVATr, ¢ Tepmome:
HKBOTOKasaten 3a macno — PM 150/20 Cu

[

MponssoguTen U cTpana Ha Apousxod- Jlemu-Tpado" EALL Bvarapy
locneaHo nagadue Ha karanora - [PASS.REV-BG052017-00] Ha ocHosaHue uyn.36a an.3 ot 300
Aara 18.03.2020 r. Oernaps

3abenexKa: .
Hexknapayuama ce nodnucea om 3aKoHHUA Npedcmasumen Ha y4acmHUKa unu om Hadne HO yn .HOMOUJGHG nuue
koemo nodasa oghepmama. ST

Aenit Tpadbo

rp. MepHHUK, ya. Bacaahicko BecTaHme" 1 | Tea: 076 670 620, 076 670 696 | Sake: 076 670 87] | GSM uenTpaAq -0R87 764 127
E-mail; info@lemi-trafo.com | Website: http:/www.lemi-trafo.com | f .




Tpaschopamopu

MPUNOMEHWE Ne 2.2.1 /

Aemu Tpaho

rp. Nephuk, ya. Baoaaicko oseianie” | ] Teal 076 670 620, 076 670 696 | bake: 076 670871 | GEM ueHtpoaa: (0887 764127
Somoll: info@temidrolo.com | Websile: hiip:/ A lemi-iralo.com
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Tpudraanu MacnOHaNLNHEHW XePMaTUINpaii MyHTORY peaktopu go 800 kVAr, 20 kV

TexHv4Yecko onvcaHne Ha peakropyTe

1.  Maranionposog

MarsWTonpoBOAYLT & PaBHUHEH THR,TPMAADEH 1 1e 6bae N3paboTeH OT WIXTOBAHY IVIaCTUHY OT aBM30TPOTIHE
CTYAEHO BANLOBAHa ENEKTPOTEXHUUECKa naMaputa. CeyeHMETO Ha AANATA MY C& U3TPAIAAT OT CTENEHU KaTo uenra e
fIOCTHUIaHe Ha CNTUMBNHO 3aNbABEHE Ha KPpbra. JIaMenuTe oT BCAKa CTENEH €& NPOU3BENNAAT CBUCOK
APELMBHOCT{TOUHOCT Ha Pa3MepHTE U MUHUMYM Ha ,NOATBBKWUTE” B MECTATa Ha CPA3A),0T ENEKTPOHHO
KOHTPONMPaHY MalmHK 32 PA3aHE, IPOIPamMupai ot KOMINOTER, npousseseHi o1 GEORG GmbH, Mepmanin,
ObukHoBeHATa CUCTEeMa 3a tuxToBade {npasobrbnHa cHafKa nog 90% ce ¥3nNon3sa B NPOWIBOACTROTO Ha TO3MK THN
MarHUTORPOBOAW C BHIRYIWIHI MEXYHN,

2. HaMoTtku

Hamotim BH

HamoTtrite BH ca vapatorenw o1 emMalitnpany Kporiv MeaHy nposogHuiu MaTepuansT nanoiseat 3a
MexaycnaiiHa v Kpaita nionauny e DDP (Diamond dotted presspan) - cneymanta Xaptia ¢ HaHeceHy ot
Asete i cTpali cmMonia, KabenHa Xaptua n Tpagobopp. Manonzsanero Ha DDP, no3sonnBa Npes spemero Ha
CyiieHe Ha akTvBHaTa YacT CMONATa Jia NONUMEPM3INDE U J12 CNeny OTAENHUTE CIOERe Ha HamoTKaTa, [TpoLe
OCITYPABE KOMNAKTEH MORTAX M BUCGKA MEXaHVUHA YCTORUMBOCT. /p

B HaMOTKaTa Ca NPagBUACHY U ChOTBETHUTE MACNEHU KaHamt oCUrypasalli HeobxoaumoTo i yy Kaaxe
BH HaMOTKYTE ce MOHTUPAT BLPXY MarkUTONPoBOAa, OCHOBHATA M30NAaLNA MEXKAY HaMOTKUTE y AAPOTO C&
CHCTOW OT Macesy KaHanw i LMAuHAPpY oT Tpatdhobopa.

3. flpMoB# U30NELMK HA HAMOTKUTE

Viznonseakly MaTeprany

- MHoronnacroeo Abpeo - NPUTEraTePHY NPBCTEHN U aKCWanHo YKpensaHe;

- Tpadobopa - n2nonasa ce 3a ycunBéHe Ha enexTphyecKaTta U3onaLKA Ha HaMOTKaTa 8 ONPERENEHN 30HY;

= KpenpupaHa XapTusa — UNOA3EA C& 33 PHYHO K3OAKPAHE Ha OTBOHAUHENHY Y peryAaUUoHHY;

- VisonayuokHy Tpeby o7 Kpenupaxa XapTua —- WBNON3BaT €8 33 NOBMUIABAHE HAa ENeKTPUUYEcKaTa M3onalvs Ha

OTBOJUTE:
4,  Monrtan Ha AktusHa Yacr

Cnep MOHTAXDT Ha HAMOTKMTE U TEXHWTE APMOBHN WICAALMW Ce NOCTABAT rOpHYTe cTerateniku rpegukaro Lacy or
nputeraTenHata ¥ UKCHpAIja CUCTEMU WMWAKKW CBLP3IBAT TOPHWYe M [OAHWTE TPefyv KbM Kanaka W3
TpaHchopmaTopa/peaktopa Tazn CUCTEMa OCHHIECTBARE U HeOBXOAUMOTO aKCEANHO YKPEnsaHe Ha HAMOTKUTE ng
BPEME Ha TRAHCNOPT,B PaBOTEH PEruMI M B PEKeM Ha K.C. j

5. Kaazad ¥ Kanax

Aemit Thado

ip Mepuik, ya, Baaadiicko sbetamie” 1 | Teat 076 670 620, 076 670 696 | ake: 076 670071 | GSM uentpg
E-mall: ifo@lemi-ticdo.coms | Website: it/ fevaw lemi-ralo.com KR




Sord

CTeHHTE Ha RazaHa OBUKHOBEHO Ce NPAaBAT OT CMielwanta XWasa CTy/eHo Banljosaa naMapuHa ¢ JéGanuHa Halt-
Manko o1 1.0 mm, KOBTO WM aRa BLAMOMHOCT fa NoeMat paswmpeHneTo obema Ha MacRoTo NpY NOBUIABAHE Ha
BbIpeliHOTO My HanAraHe,

OCHOBHUAT YNTuTHITEN MeXAY Ka3aha W KaNaKa € OT Macno YCTOMUMB MaTepuan - IEHTH € IPaBOBIb/IHO ceterme oF
rymi — KOpK ¢ geGenuta MuHuMysm 4 mm.

KaszahibT M KanakbT ca CRbP3aHI COTABNHA NANBAHWYHA BPDIKA,

6. [puHaaAeHHOCTY Y OKOMIREKTOBRK
MpMHAAIERKAOCTIHTE V1 OKOMAREKTOBKITE BRIOYBAT:
MpOXOAHY 3BOAW, 3RUUMTHN PENETa, HUBONOKA3ATENN, NPENAaZHY Knanaky, KPAHOBE, Kofena 32 npnnanmsaue,
Kykv 3a nosguiane, YNTHUTENW, Pasfinusy Bupose Tabeku ¥ Apyrv ce W3bvpar CbImacto W3WCKBEHUATA Ha
KiMeHTa OTPaleHM B Herosata TexHUYecKa cnieuudUKaUUA CbC ChoTAeTHUTE WM TEXHWYECKN ACKA3aTeny

GTTOBApALM HA ReNCTBAWTE CTAHAAPTH,

7. EKcnncaTaluuoHHa ABNTOTPalHOCT Ha PeakTopa - He N0-ManKke o 35 rofuHu.

|

Azt Thado

rp. lephik. ya. Baoaaficro sectamte” 1 | Teal 074 670 620, 076 470 &%6 | Pare: 076 670 871 | GSM wentpaaa; 0867 744 127
g-mail infoBlemi-iafo.com | Webslle: hHpi haanelermi-ralo.com \
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TEXHUYECKA
CNELMGUKALIE

Tpucpazer MacieH WyHTOB peakTop

150 kVAr, 20 kV

Hom. 162-201%9-1

Aemiu Tpado

Tpancdapmamopu

Ne HAMMEHOBAHME

MAPAMETPU
1 |MPOM3BOAMTE/ "JIEMA TPAGO" EAJ]
7 |PEMMM HA PABOTA MpoAbkuTeneH
3 |HOMMHAJIHA MOLUHOCT (KVAr) 150 135 ! 120
4 |HOMMHAARHA YECTOTA (Hz) 50
5 |HOMMUHAJIHO HAMPEMEHUE (kV) 20
6 |TOK (A) 4,33 3.90 3.46
77 |CBBP3IBAHE Y
8 |BPOV HA QASUTE 3
9 |MATEPMA HA HAMOTKMUTE Men (Cu)
10 {MHAYKTUBHOCT HA GA3A (H) 8.493 1 9,436 10.616
11 [TEMIEPATYPA HA OKO/IHATA CPEJA, © C ot -25 g0 +40 -
12 [HAZIMOPCKA BUCOUMHA HA MOHTAKA, m A0 2000 /
13 [MACTO HA MOHTUPAHE Ha otkpuTO/Ha 3a}j£pmo
14 [ENEKTPUYUECKHM 3ATVEU (W) 2700 } 2450 /’ 2250
15 |CMCTEMA HA OXJIAHAAHE ONAN / /
16 |TEPMMUYEH KAAC HA K30NAUMATA A /’ ] /
17 | AMANASOH HA PEFY/IMPAHE (BE3 TOBAP) (1+0,8) Stom 100% [ /9a91/ 80%
18 |5POM CT'bIAJIA HA IPEBK/IIONBATEAS /B
19 {MBOJIALMOHEH KJIAC / M3MIMTHM HANMPEXEHMS Um, LIAC ;/4 kY, 125/50 kV
’ 20 |E/TERTPAYECKA AROCT HA M30NALMATA L7 50
(50 Hz cuHycomgarino Hanpexenmne 3a 60 cex., k)
21 |HMBO HA LUYM dB (A) 54 51 i 48
27 |MAKCHMANHA TEMIEPATYPA HA MACAIOTO, °C <95
23 |EKT/IOAT ALIMOHEH CPOK HA M3AE/IMETC, IOA. >35
24 |[TABAPHTHU PA3MEPU
- Avmwuna (mim) pwbn. 1000
- Wupuda (mm) Mpuén. 630 q\
- BuicoumHa (mm) Npu6n. 1380 \
25 |TEFAA SN ' \
- Macrio (xg) mpven.fiys ||
- 0610 (kg) pu6a. {900 _ \ }
26 {TOJIEPAHCH M0 BAC EN 60076-1 o \ ‘ (\-/‘\
27 |YEPTEX Ne LT10333P-1 / . \



TpudaseH mac/ieH LWYHTOB PEaKTop

Aemu Tpado

Tpaxcdopmamopu

250 kVAr, 20 kY

Hom. 162-2019-2

No HAMMEHOBAHME MAPAMETPH -
1 [MPOU3BOAMTEN "JIEMUK TPADO" EAZL
2 [PEXMM HA PABOTA MNpoavnxuTEeneH
3 [HOMMHAJIHA MOLLHOCT (RVAr) 250 225 | 200
4 |HOMMHAJIHA YECTOTA (Hz) 50
5 |HOMMHAMHO HANPEXEHME (kV) 20
6 |TOK (&) | 72 | e | smm
7 |CBBP3BAHE Y 7
8 [BPOH HA GA3UTE ' 3
9 |MATEPMAJI A HAMOTKUTE Men (Cu)
10 |MHAYKTUBHOCT HA GA3A (H) 5.095 5,662 .. 6.369
11 |TEMIEPATYPA HA OKOMHATA CPEAA, ° C ot -25 po +40 )
12 [HAZMOPCKA BUCOUMHA HA MOHTANA, m Ji0 2000 /
13 [MACTO HA MOHTMUPAHE Ha oTKpHTO/ Ha 3aKPHTO
14 [EJIEKTPUYECKU 3AFYEW (W) 7 3800 3450 / 3150 |
15 |CUCTEMA HA OXJIANAHE ONAN / /
16 [TEPMMYEH KAAC HA U3C/TALIMATA A /
17 | BIUANA3BOH HA PETY/IMPAHE (BE3 TOBAP) (1+0,8) SHom 100% 0% 80%
18 |BPOM CTBNAJA HA HPESK/IOUBATENR- V 3
19 {M30AALMOHEH KAAC / U3NTUTHMW HAMPEXKEHMUS Um, LIJAC 24 kv, 125/50 kV
20 |E/IEKTPUYECKA SKOCT HA M3OALMATA 50
({50 Hz_curycompanno Hanpexenme 3a 60 cex., kV)

21 {HMBO HA LUYM dB (A) 57 54 51
22 |MAKCHMAIHA TEMIEPATYPA HA MACJIOTO, °C <95
23 |EKMACATAUMOHEH CPOK HA MBAEAMETO, FOA. >35
24 |FABAPVTHM PASMEPH

- Abmimya (mm} Mpubn. 1080

- UtupuHa (mm) Tpnén. 700

- BricounHa (mm) Mpnén, 1438 ' \
25 |TEFIA IR

- Macno (xg) ﬂpa&n. 235 \ \\ :

- 06uwo (kg) Mpu6a. 115 \ _ y o
26 [TOMEPAHCH 11O BAC EN 60076-1 R
27 [YEPTEK Me LT103339-1 \ / ' \ -
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TpudhazeH MacsieH WYHTOB PeakTep

| Aemiu Tpado
400 kVAr, 20 kV Tomapomianopy
Hom. 162-2019-3
Ne HAMMEHOBAHME MNAPAMETPH
i |POM3BOAUTES “JIEMM TPADO” EAZL
2 [PEM{MM HA PABOTA MpogbmiuTener
3 |HOMMHAIHA MOWHOCT (KVAr) 400 | 360 320
4 |HOMMHAJIHA YECTOTA (Hz) 50
5 [HOMMHANIHO HAMPEKEHME (KV) 20
6 |TOK (A) .55 | 104 9.24
7 |CBBP3BAHE Y
8 |EPOM HA ®ASUTE 3
9 [MATEPUAJT HA HAMOTKMTE Mea (Cu)
10 |MHAYKTMBHOCT HA ®A3A (H) 3,185 3.539 3.901
11 | TEMIEPATYPA HA OKOJIHATA CPE/A, ° C o1-25 80 +40 |
12 |HAZMOPCKA BUCOUMHA HA MOHTAMA, m 70 2000 /
13 |MACTO HA MOHTHPAHE Ha OTKPHTO/Ha SakpHTS
- 14 |ENEKTPMYECKM 3ATVEM (W) 5200 4700 T 4350
16 [CCTEMA HA OX/IAMJAHE oneN 7
17 | TEPMWMYEH KNAC HA UBONALMATA A -
18 [ IMATIA3OH HA PECY/IMPAHE (GE3 TOBAP) (1+8,8) SHom 100% | 0% | 0%
19 |5POM CTHITA/A HA MPEBK/AIOUBATENA 3
120 |MB0/IAUMOHEH K/IAC / UBMUTHU HATIPEXKEHMS Um, LIZAC [ 24 kv, 125/50 kv
51 |EAERTPANECKA AROCT HA VBOALATA "
(50 Hz crmnycompanHo HanpexeH1e 3a 60 cex., V)
22 [HMBO HA LUYM dB (A) 59 57 54
73 | MAKCMMAZIHA TEMTIEPATYPA HA MACTIOTO, °C <95
24 |EXMIOATALLMOHEH CPOK HA MBAE/NMETO, TOA. 35
75 |TABAPMTHW PASMEPI
- AwkuHa {mm) Mpuba. 1180
- WwpuHa (mm) Np16n. 710 .
- BucoyuHa (mm} MNpwén. 1500 \
26 |TET/IA _ \
- Macno (kg) Apnén '4‘»‘2'95
- 06w (kg) Mpu6 1\!450 ‘ \ _
27 [ TOJIEPAHCH 1O BAC EN 60076-1 B X
28 [UEPTEX Ne r1038332-7
P
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Tpycbaser MacsieH WYHTOB PeakTop

600 kVAr, 20 kv

Hom, 162-2019-4

Aemu Tpado

Tpancdopmamopu

Neo HAMMEHCBAHWME MAPAMETPU
1 [POMIBOANTEN “TEMW TPADO" EA/]
2 |PEH{MM HA PABOTA ' MpogbaxuTEeneH
3 |HOMMHAJIHA MOILHOCT (kYAr) 600 540 480
4 |HOMMHAJHA YECTOTA (Hz) N 50
5 |HOMMHAJIHO HANIPEXEHME (kV) \ 'g 20
6 |TOK (A) 17.34, 15.59 13.86 -
7 |cBBP3BAHE / /\j\ Y '
8 |BPOI HA ®ASUTE TNy 3
9 |MATEPMAJ HA HAMOTKUTE Mea (Cu)
10 |MHAYKTUBHOCT HA ®A3A (H) 2.123 | 2.359 2.654
1 11 |TEMAEPATYPA HA OKOJIHATA CPEJIA, ° C \ oT -25 0 +40
12 {HAZMOPCKA BUCOYMHA HA MOHTANA, m A 2000
13 |MACTO HA MOHTUPAHE Ha oTkpuTO/Ha 3aKpHTO
14 [ENEKTPUYECKM 3ATYBM (W) 7800 | 7050 6500
15 {CUCTEMA HA OXNIAMAAHE ONAN
16 [TEPMMYEH K/IAC HA M30/IALMATA A
17 |AMATIABOH HA PEFY/IMPAHE (BE3 TOBAP) (1+0,8) SHom 100% i 90% 80%
18 |BPOV CTHIIANIA HA TIPEBK/TIOYBATE IS 3
19 {M30/IAUMOHEH KAAC / U3NMUTHM HANPEXEHHWS Um, LIZAC 24 kY, 125750 kV
20 |FERTPUUECKA AKOCT HA M30JIALIATA 0
(50 Hz cuHycoupanto HanpemeHue za 60 cek., kYY)
21 [HHBO HA LUYM dB (4) 60 58 55
22 |MAKCHMMAJIHA TEMIIEPATYPA HA MACZIOTO, °C <95
23 |EKM/ICATALMOHEH CPOK HA U3AE/IMETG, FOA, >35
24 |TABAPUTHM PASMEPH
= AbmwpHa (mm) Mpuén, 1240
- tHpuHa (mm) Mpuén. 750
|- BrcovmnHa (mm) Mpudn. 1600
25 |TEFNA
- Macno (kg) Mpu6n, 375 { \
- 06w (kg) ﬂpu6ﬂ. 2150 _
26 [TOJIEPAHCH 10 BAC EN 60076-1 - ' ' ’}\ ‘
27 [MEPTEM Me [T103339.2 \ A \
R / ﬂ[/ \Db/nz\fm




TEXHUUYECKA
CHELMDUKALME

TprdhazeH MacneH ILYHTOB peakTop

Aemu Tpado
800 kVAr, 20 kV Tosbodopunopy
HoM. 162-2019-5
\
Ne HAMMEHOBAHME \‘ NAPAMETPU
1 |NPOM3BOAMTEN \; "JIEMM TPAGO" EAZ
{ 2 |PEXMM HA PAEOTA \4\ TIPOAbAKHTEEH
3 [HOMVHA/THA MOWHOCT (kVAr) / }\ 800 720 660
4 [HOMMHA/IHA YECTOTA (Hz) ) 50
5 {HOMMHANHO HAMPEXEHME (kV) v ?? 20
1 6 [TOK (&) - 23.1 20,8 19.1
7 |CBDP3BAHE Y
8 |BPOI HA ®A3MTE 3
9 |MATEPMAJI HA HAMOTKMTE Meg, (Cu)
10 [MHAYKTMBHOCT HA ©A3A (H) 1.592 1.769 1.928
11 |[TEMTIEPATYPA HA OKO/IHATA CPESA, ° C ot -25 Ao +40
12 [HAZIMOPCKA BMCOYMHA HA MOHTAMA, m Z0 2000
13 |MACTO HA MOHTHPAHE Ha aTKpMTo/Ha 3aKpHTO
14 |ENEKTPUUECKM 3ATYBH (W)~ 9500 8550 i 7850
15 |CUCTEMA HA DXNTANKAAHE ONAN
16 | TEPMMUEH HJIAC HA M3ONALUMATA. ' A
17 | AVIATIA3O0H HA PETY/IMPAHE (BE3 TOBAP) (1+0,8) SHom 100% 90% [ 80%
18 |BPOM CTBIIANA HA NPEBK/HOYBATENS 3
19 [M30/IALMOHEH KJIAC / U3MMTHW HATIPEXKEHUA Um, LIJAC 24 KV, 125/50 kv
5o |EEKTPHUECKA AIKOCT HA M3ONALMATA 0
(50 Hz cunycompanHo Hanpemenyie 3a 60 cek., kV)
21 |HMBO HA LIYM dB (A) : 67 65 _ 62
22 | MAKCUMAAHA TEMIEPATYPA HA MACJIOTO, °C <95
23 |EKIJIOATAUMOHEH CPOK HA M3AEAMETO, O, >35
24 |[TABAPHTHU PASMEPU
- JbrkuHa (mm) Mpuon. 1530
- lupuHa (mm) MpubaAa. 950
- BucoumHa {mm) Mprén. 1600
25 |TEJIA . /
- Macno (xg) MNpu6a. 570 \ \
- O6wo (kg) Npuéa. 2500 \
26 |TOAEPAHCM 1O BAC EN 60076-1 - - ‘ \}
27 [YEPTEX Ne LT103339-2 \ \ /—\ ,
~
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THREE-PHASE FIXED POINT OFF-CIRCUIT TAP CHANGER COMMON FOR ALL THREE PHASES

- 20 kY and 30 kV
-10A, 0 Aand &0 A

- from 310 7 posifions

- regulation 2,5% per position
- connectian A

TYPE

TKC e T§-CS
| I B ““c'”i D HBRISIIS B UGSHH 33

195

35

104
304 _
60 A Fig.?}
| lumbeiof. '
L r-"pas'i'iiéds'" - Applioace code Apgliance coda
10A 304 1 &0 A 104 30A 60 A
3 K8 2431 0] K8 2R31 0 [IRB 2C31 0
§ K6 2A41° 0| IKB 2841 011K8 2C4E0
56 5 KB 2A51 0| EXB 2BS1M Q] 1K8 2C51 0
H & 16 2A65% 0] 1KB 2041 0{1K8 2410
7 168 2A71"0f IkB 2870° 0f1K3 2(¢71°'0
3 1HR 2A32*'0) 1k 2832°'0 | IK8 2(32°'0 1RG 3A32°0 1K9 3B32" 01 IK8 3C32%0
4 18 2A42°°0) K8 2042 0 K0 2C42%°0 148 34240 1RO 3B42* 0| BKE 3C€42%0
0 5 M8 2A527 0] KB 28520} 1K8 2(52"'0 168 34520 18 3852 0 IK8 3€52%0
¢ 18 [} W8 2hEIV 0L K6 286210 IKE 2L62°70 18 3A62* 0] IKB 986200 1IRE3C62D
7 IKR 2A79° 0] 1K6 272" 011K 2(72°°8 1X8 34720 JK8 JB72* 0 IK8 3(72°'D
3 16 2533 0] X8 28337 0[ K8 2C33 "¢ 1KE 3A33°'+ 0! 1KB 3633 O11KE 3L33"0
1] 5% 4 8 2A43° 00 1% 20430 IKB 2C43 0] | 1K8 3A43"0 18 4B430{1Ka 30430
100 5 148 2A53% 0] KB 2853 ¢ IKR 2C53™0 148 3A5210 K8 38536 1K8 3C53°°0
& 18 ZA63V 0| 1KO 2RIV IKE 2C63"10 1K 3A63 0} 18 3B 0 wlkﬂ 30430
7 we 2A73* o) ke 2873 ol we g0l | 1k 3A7a 00 K8 IB7EOAKE 3C230
k] 1K8 2434 0) KB 2834 01 18R 2€347°0 18 3A34° 0| 1KS 3BB4GLIKE 3C34%0
1 TG 2A44* 0] 146 2B44 0 1KB 20440 HE 3A44T 0 IGIBA4VDIRE BLA4 00}
90 0 130 5 JKE 25440 0f 1KG 2RS40 KB 2540 K8 3A5410) KB IBS4T PR 3CS4 M0}
5 18 ZA64°°0{ KB 2B64% 0] K8 2C64"0 M8 TA6A 1 O<KB TBAL™ W8 30640
7 K8 2A74%0) 1K 28740 1K 2(74" 0 1§ R0 8 374 1K8 3 (7404

++ Select knob numbering on page 29.




Tsulator instoliation and fostening detolls: ses B15 - Type A or B16 Trpe A

12 /250 A|
24 kv/250 A

36 kv/250 A

30

3




MTEM 'DESCRIPTION =+
" PORCELAIN
LFPER BOIT
CAP
UPPER HORN
GASKET
GASKET
GASKET
FULL NUT
FULL NUT
10 WASHER DIMN 125 A
1l WASHER DIN 127 B
12 | FUil NUT
13 WASHER DIN 125 A
14 LOWER HORN
15. | PRESSBITS
16 {OWER BOLT
17 FLANGE
i8 INSULATING TUBE /

o N b DR -

e e
LIGHTING IMPULSE (k|

DIN 42531-68
DIN 42531.68] 24 | 250
DIN 4253168] 36 | 250

-'-—-—-.L.m—.h..a..-—l\;wu—-—-—-—-u-—'i:




Model 1

-d4

a L
NN
: \ TISTTUTTRY
WY
w
Y

Model 2

d4

LA

/

DR ALY

Nw22 g7 30 1
W31 g3 40 7
NWAD 52 52 17

|2l

Ares Tiafo Ekipmantzn San, vo Tic, L. §6.
Kavakpiar Mah, Korurvia San. Sil, B-28 TR-34890 Pendit - Istanbul / Turkay
Tel: +00 216 5072149 Fax: +80 215 3979817 F-mall: info@areswmetal.com

SW27
SW36
W6

Swis 53 056 kg.
Swes 75 1.29kg.
swse 92 2,25k

Aret Metelltechnik GmbH- Gosthést, 44, D-40764 Lengenleld -
Tei: +49-{0)2173 - WI1T663 Fax: +49 - {02173 - 1017665
E-Mail; infe@arct-tralode Web @ vawvioret-trafo.de
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Foto hlettato laterale opzionale
Sate theaariad hale as ontcnad

Foro filettato laterale opzionale
Cactn thyeidsd Dol us opslived

Le ruole sona conformt als norma EN'B0216-4
T T B A e LA AN ST S

Tollaranze disagno secondo noitna

UNVEN 22768-1:1995

Dieawing lofcianee In aceadding Lo e ks

LIME FRE P27 1 T08E

Tulte ls misura sono citate in milimets {rirm)

A rncasi s dg m mifmelens frrm

L& rdote sano conformi al capitolato ENEL GST001
& alle narme e presciizioni ivi comprese

Tipswde ds dire oo o ERIEE GHEGH

s sttt and t e b

gy | prose st sk

ha il il — ™y
125/2B16 _

Ruota in ghisa d. 125 con staffa fissa a due bulloni

Cast tron aaater P 170 with fwo sorew bolis firted hraches

24,826 kN - 2,61

Carico massime permanente cerfificalo
Certliad mssanss losd Capacly

ghisa G21 vemiciata

prbtind chs o G54

ferro FEP1T zingato o'verniciato

€@ |

gine palard o st pon FES UL

wha'in ferro FEPT zincato
-opzionale asse tubo inox &.25x1,5 mm

=

ane plalad eon FERTT as:
avatlsd L sdemribars st iras g Pt e

Kg. 2,30

-

Ry 2

scatole di cartong alta resistenza
@ {300 ruote clrca)

Liegh pmstfarsa cartt
{absiu

TN125/2B16

Ruota in aylon e fibra di vetro d, 125 con staffa fissaa 2 hullf{ni

Bylon aed dilon (boas wiheel £ 170

3 yuith bt sevews Bolis Tl hy:;r:.lmi‘

i

=t Ko. 800

Carico dinantico per singola ruola {/ F'

Chittarie Ao i

nylon neto PA 6 & fibra vatro

Wk iyl TAG Tire plass /

ferto FEP11 zincalo o varniciato

tubo in fesro FEP11 zincalo
opzienale assé tubo inox d.25x1.6 mm

' f‘ .';
wrru. e o paoded won i'Ei‘}A /\

> N .
zonz phatad won R axis™F
svalable stambos s steelany/d, 2540, Bivin

Py Kg.1,18

hay 1,15 » /

seatole di cartone alia rasistenza
{300 ruote circa)
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Cl 40

AT

CH 60

EMV-2"
POS | PESCRIPTION
Cap with breather screw MG,
0-Rlng 40,64x5.33
2" hody valve CH 60
0-Ring 58,74x3,53

~~
r:.J

i 1"

T EMVL T

POS | DESCRIPTION Q.
1 jCap 1

5 [O-Ring 26,58x3.53 | 1
3 |17 bedy valve CH 40 1
4 TO-Ring 31,34x3.53 1
5| Spring 1
6 | Washer IR

~7__| Radial retaining ting 1

Doicription and charactaristics

‘Ihe BEMV-1" safely valve, Is an essential control
device for small distributlon transformers, I
enswes protection against excessive pressre
mside the tank preventing exploslons,

This valve 15 mada of brass CWGE17N hot molded,
The 100% of production ls subjected to routine
tests Lo ensure the correct pressure selting and
voper functloning,

The vaive operation system [s quite slmple: when
the Inner tank pressure Feaches the callbration
yalue of the valve's spring (5) Is' cap (1) rises,
allowling gas; or ofl release, Alter this eplsode, the
spring draws the cover In Its orlginal posltion,
throtigh the gasket (2) brings back the system to
its Inltlal condition, The valve Is schewed to a metal
stub which is welded on the transformer cover
(stub Is avallable on requiest) and seal tightenling s
guaranteed by the gasket (4),

The valve may be set from 10kpa to 60 kPa, the
calibration value must be wiitten after-the code, for
example MY~ /30kPa and it will be marked on
gach valve, 7
The valve can be equipped with plastic protection
aup In order to prevent unauthorized operation of
valves, As inentioned the valve can be supplied
with the proper thieaded stul to be welded oy the
transformer cove

BT EROBATR CORIPOMENT S, :
Vi G iy, Dopelll, 18200 36070 Montecchin Bagaiore (V1) FTALY
bl 120 e 2270470 FAK TR O a3 EMall info@aetettronaulecomponaentiooi

T it

Spring
Washer

g P
]

i
2
3
4
=
6
| 7 Radlal retaining Hng

Pasciiption and chairactaristics

The EMV-2" safety valve, Is an essentlal control
davice for distribution transformess, it enstres
protection agalnst excesslve presstire inslde the

‘tank preventing explosions.

This valve is made of brass CW617N hot molded,
The 160% of protuction Is subjected Lo routine
rests to ensure the correct pressure setting and
proper [unctioning.

The valve operation system is quite simple: when
the Inner tank pressure reaches the calibration
value of the valve’s spring (5) Its' cap (1) rises,
altowlng gas, or oll release, After this episode, the
spring draws the cover in Its otlginal positon,
throygh the gasket (2) brings hack the system 10
Its fhitial condlitton, The valve Is screwed to a imeltal
stub which Is welded on the wansformer cover
(stub is-available on request) and seal tightening is
guaranteed by the gasket (4).

The valve may be set from 10kPa to 60 kPa, the

calibration value must be written after the cede, for
example EMY-2" £30kPa and It wiil be marked on
each valve,

The valve can be equipped with a plastic protection
cup In order to prevent unatthorized operatioiof
valves, As imentioned :the Valve “can_be supplied
with the proper thrdadad stub to heswelded on the
transformer cover, - ciY
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TRANSFORMER COMPONENTS

Integrated safety detector Comem RIS2

Instruction manual

T
Content
1. Safety -
L1 Safetyinstructions
L.2 Specified applications
1.3 Safety notes on the equipment operation
2.  ABB Comem RISZ
21 Introduction
2.2  Description and functions
2.3 Drawings
2.4 Genersl feature
2.5 Curréent
2.6 Wiring diagram
3. Installation
31 Mounting instruction
32 |Instaliations and operating instructions
3.3 Instructions for topping up the level on the
Comern RIS2
3.4 Drawings
4, Test
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? INTEGRATED SAFETY DETECTOR COMEM RISZ - NSTRUCTION MANUAL

(Bt ]

1. Safety

1,1 Safetyinstructions

Make sure that any persons installing, taking into
operation and aperating the “safety detector™

+ Are technically qualified and competent

« Fully comply with these assembiing instructions

Improper operations or misuse could cause danget to:
« life and limb

. to the equipment and other assets of the operator
« Lo the equiprnent proper function

Opening-of the device will void your warranty.

Safetymstruchons in this rmanual are shown in three
different forms to emphasize important information.

. WARNING

THIS INFORMATION INDICATES PARTICULAR
DPANGER TO LIFE AND HEALTH, DISREGARDING
SUCH A WARNING CAN LEAD TO SERICUS OR
FATAL INJURY.

CAUTION

THIS INFORMATION INDICATES PARTICULAR

1 DANGERTO EQUIPMENT OR OTHER PROPERTY
OF THE USER.-SERIOUS OR FATALINIURY
CANNOT BE EXCLUDED,

. 'I‘emperature

- Thermometer: visual indication of oit
temperature and ma temperature'reached

. T2 Thermostat.switch: (alarm) closesfopens a
circuit at a predetermined temperature level
(from 30 °C up to 120 °C}

- *T1" Thermostat switch: (stop) closes/opens a
circutt at a predetermined temperature Tevel
{fram 20°Cup to 120°C)

« Oitlevel

- indicator: visual indicator of slight oil fevel
variation

. Detector: visual detector of significant il levei
variation thraugh closing/opening of an elactric
circuit

« Gassing

. Dtector: closes/opens a circuit when the max,

gas volume s reached {max. 170 cm?)

it is important to observe the limit values indicated
on the nameplate and in the operating instruction
before commissioning the device.

1.3 Safetynotes onthe
equipment operation

Electrical installation is subject to the releyant

national-safety rules.
It is mandatary to conneact the grounding cable
because of safety reason.

THIS NOTES GIVE IMPORTANT OR SPECIFIC
INFORMATION CONCERNING THE EQUIPMENT
ORASTO WORK WITH THE EQUIPMENT.

1.2 Specified applications

The Comem RIS2 integrated safety detector is
composed by arugged plastic body, watertight and
resistant to extteme climates, with houses a series
of instruments and keeps copstant control of the
following operating conditions of the transformer:
+ Pressure

- Prassure switch: closes/opens a clrcuit on

pressure ranging {from 100 up to 500 mbar)

_ CAUTION

INSTALLATION, ELECTRICAL CONNECTION AND
FITTING THEDEVICE MAY ONLY BE CARRIED
OUT BY QUALIFIED PERSOMMNEL AND GNLY IN
ACCORDANCE TO THIS iNSTRl}CTION MANUAL.
IT 1S RESPONSIBILITY OF THE USER TO MAKE
SURE THAT THE BEVICE I5 USED FOR SPECIFIED
APPLICATION ONLY,

FOR SAFETY MATTERS, PLEASE AVOID ARY
UNAUTHORIZED AND IMPROPERLY WORKS,

ALL RELEVANT FIRE PROTECTION REGULAT!ON
MUST BE STRICTLY OBSERVED, 1’\




TRANSFORMER COMPONENTS

2. Comem RIS2

2.1 Introduction

Different functions efficiently combined

ina single compact design

Comem RIS2 (Integrated Safety Detertor) was
conceived from the need to integrate the functions
performed by a number of transformer accessorles

Integrated safety detector according to EN 50216-3

in a single, compact and reliable fhstrurnent, which
was capable of replacing their applications, as well
as guarantering numeious advantages ranging
from an economic to functional-aesthetic v%ewpoint.

2.2 Description and functions
Description and functions Measure Checking test value
Oitlevel (Fioat) Maxi50cm3  Lacate the maghet dosetothe
The device indicates any gas evolvement or oit level variation. float {betvreen MAX and MIN),
- Slight ofi level vartation ar any insignificant gas évalvement is dendted by the Dravin it downwards until it
float position belween “MIN"& "MAX" on the display, reaches “MIN™. To reset the
- AL major oil variation level or gas evolvenyent the float stops at “MIN® and float Lo its correct position
opens/cioses tha alarm eiretit, draw the magnet upwards and
- Any accurnifated gas can be drawn off by the valve provided. detach.
Pressure (Pressure switch) 160 mhbar to Vith the intérnal pressure at
This featisze nteasures the internal pressure of transformer, The rormallevelis 500 mbar feast 100 mbar sef the.
to be set by the user acéording to the transformer manufacturer's Instructions, adjusting knob of the pressure
When pressure exceeds a pre set levet the alarm circuit is triggered by a N/O or switch to minimum,
N/C switch
30°Cto 120°C  Open the rear cover using both

Temperature

*12" Thermostat switch (Alarm)
The feature measures the internal oil temperature of the transformer.
The normal aperating value is to be set by the user according Lo the transfarmear
manufacturers instructions. At a pre set temperature the alarm circuit is
triggered by a N/O or N/C switch (T2),

hands, do.not levarat ene side
only. The adjustment knob of
the afarm switch "T2" shauld
besettozera.

“T1" Thermastat switch (Stop} 30°Clo 120°C
The feature measures the'internal oil température of the transfarmer,

The normal dperating value is'te be set by the user according to the transformer

manufacturars tnstiuctions. At a pré set temperdture the stop circudt fs

triggered by a NG or NJC switch (T1),

The adjustmeant Knob of the
stop switch "T1" should be set
to zera. The adjustment knob ’
of the stop switgh “T1% should
be set to zere, f

Thermnameter ) 30°Cto 160°C
The device measures the internal temperature of the transformer, which shall be
visualized outside the davice through the pratection window,

The thermometer is equipped with a zero re-setting pointer.

The protectionwindow is to be
unscrewvred so fhat the pdinter

‘shall be sef tofpero.

L




4 INTEGRATED SAFETY DETECTOR COMEM RIS2 « INSTRUCTION MANUAL

[ Ea i)

2. Comem RIS2

2.3 Drawings

b s

‘CABLE
CONNHECTION
12 5XL5

2.4 General feature

General feature .

begree of protection (EN 60529) ' P65

Salt-fog tight 1040h

U\-Ray resistance (UNIISO 4892 / UNI-ISO 4582) 500h
" Tempearature resistance -40 °CT0 1120°C
Cable connaction M25% L5 ]

Cable box (EN 50005 / EN £0247-7-1 /IEC 947-1-1) According to standard

Wire section to be used on clamp bex BpTO 2.5 mm?

Max. rated pressure 500 mbar

Electrical characterlstics Insulated envelope

ERVARS

E~.=___-
o



TRANSFORMER COMPONENTS If 5
IT’!?T‘—""’.‘
2. Comem RIS2 ~ /
; \\///
LS
p
R
2.5  Current
Current AL, b.c
Circuit type Chamic Ohomic induetive Ohomic Ohomie Inductive
tcosd > 9,5) (LA =404}
Vaoltage 220 127 24
Elactric Qil fevel 2A. 2A 24 2A 2A 2A 24 24 2A 2A 2A 2A
rating Pressureswitch 6A  6A  BA 24 24 24 06A 06A OBA O06A 06K OBA

Thermostat 1GA 16A 16A SA 4A 4A g;6A O06A 06A 024 03A 18A

26  Wiring diagram

Terna, Temp. Alarm Pressure Olitevel
Wiring diagram by EN 50005.Standard ISTOPY L
+ Temp. STOP "Ti"{terminals 44-41-42} 42 44 4L 32 o3 3 o= oMo R8N

» Temp. ALARM "T2" (terminals 34-31-32)
+ Pressure {terminals 24-21-22)
+ Of! level (terminals 14-11-12)

ala  Ialg | |
@@ @@@@@@@@@@@@@@@ @

O X XXX DX

44 AT4Z234 3192 X X B4GIG224 212214 o 126461 62




6 INTEGRATED SAFETY DETECTOR COMEM RIS2 - INSTRUCTION MANUAL /

AmTET

3. Installation

3.1 Mounting instruction

Application to a transformer tank

+ & 60 mm % L mm diam, hole on the tank

« Flat gasket {provided with the unit)

+ Stainless steel fixing brackets (4 pes packed)

. Stainless steel flat washers according to UNI 6592
@ 8,4 mm (4 pcs packed)

. Stainless steel spring washers according to UNI
1751 @ 8,4 mm {4 pes packed)

+ Stainiass steel M8 nuts according to UNI 5588
{4 pcs packed).

. i

Tighten the nuts in position'l,é,B,A with targuenut 3
M to 4Nm in a cross pattern; repeat the operation
following the same secquende until the suggested
value is reached.

Dite to the deformation of the cover during lifting of
the tranisformer, an-oil leak could be possibla. it is
siiggested to use covers of suitable thickness {min.
6-8 mm),

TIGHNTEHING TORQUE
6-83m 12 Hmmax \f

.

H°4 THREADED PINS
ATO0MOR

M4 THREADED PINS
AT 126*

A

™~ PROTECTION CAP
REFOVE BEFGRE
IHSTALLATEON ¢

30




TRANSFORMER COMPONENTS

Normal working canditions

Ollleval

4 112

14 11 12 Ofl {evet
—_— Temp. setting alarm “T2"
- |50 no'e
Temp. setting = |iere Wwr'e
alarm “12" = jovc o ::z
T —r——e - e Al AN 4
’\f/“; H é‘; “ = f7oc /‘f L gn\‘\ wo
Ly e, 2 L. oo i i 8'C
8] AN @y
Lty «ﬁ:} il o el we
] - |we L) N we
- 2 T 31 32 L WG 34 3t 32
L 5‘5 37 o N — we
. 2 e we
Ol temperature Ofl temperature
Temp, setling alarm “T1"
T
. vl LAY e
Temp. setling - f1o0c 0re
alarm "T1* I~ jee e
e BT b {e0c ATV 0'e
AT T e 3 s
SR - jwe Ak e?'d} we
:b’b - ”“Ln-’ E ete _'4% et w)}\ e
' P ] vl kol L" ] e
N ﬁ’.'l = Jatre q_“ e
T " |we 44 A1 42 W we M A4
U L e —— oo
El] 06
Qil temperature A Qil temperature
Pressure setilng
ATy
TR,
Pressufe selting X} e
74w Qr'--, M‘h “ '!
a ‘,@9 / ,
o S
Rl 24 21 22 monon

-Oll prassure.

Ol pressure
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INTEGRATED SAFETY DETECTOR COMEM RISZ - INSTRUCTION MANUAL

Iinstallation

3.2 installations and operating
instructions

. Before installing the device remove the protéctive
cap from the oll down flow hole.

Ensure the bearing surface is srooth and flat.

A four stud fixing is recommended.

Protect the Comem RIS2 device from any
subsequent paint opération.

Only install the Comem RIS2 after the transformer
drying operation,

Switch off thé supply voltage priar to working on
the Comem RS12,

Operation and maintenance of the Cormem RIS2
should enly be carried out by skilled parsonnel,
ABB disclaim all responsibility for incarrect
installation ar impropér use,

On receipt of the goods please check the attached
test certificate.

The Comem RIS2 is guaranteed against defective
parts for 12 months,

Do not use powerful solvents or benzene's for
cleaning, A damp cloth should be sufficlent.

Do not remove float from inside the Comem RISZ.

-

-

5?  WARNING
v \

+ DO NOT USE THE OIL FILTER ON THE COMEM
RIS2 FOR GENERAL FILLING OF THE
TRANSFORMER, ONLY FOR TOPPING UP THE
DEVICE

+ WHEN FILLING THE COMEM RIS2 WITH OIL
MAKE SURE THE BLEED COCK IS OPEN AND
Fiik UNTIL FLOAT REACHES THE “MAX"
POSITION.

« AFTERFILLING ENSURE THE BLEED COCK AND
FILLER.CAP ARE FULLY CLOSED, HAND
TIGHTEN ONLY, O TOOLS REQUIRED,

. AFTER SETT{NG THE THERMOMETER POINTER
ENSURE THE PROTECTIVE WINDOW IS
SECURED, HAND TIGHTEN GHLY.

« CHECK THE CABLE GLAND M25X1,518
SECURELY FITTED,

« THE EVENT OF A MAJOR OIL LEVEL VARIATION
OR HIGH GAS EVOLVEMENT THE FLOAT WILL
REACH “MIN” POSITION, TRIGGERING THE
ALARM SWITCH, JT WILL THEN BE NECESSARY
TO BLEED OFF GAS ORADD OlL.

/

W 51




TRANSFORMER COMPONENTS 9

| Dnie: |

3. Instaliation

3.3 Instructions for topping up

the level on the Comem RIS2

Foreward

The device 15 fitled with oil exclusively by the
transformer manufacturer at environment
temperature. At the time of putting into service,
ensure what the Comem RIS2 davice is completely
filled with oil, For various reasons, the afl may be
below the set leval, If the tsansformer is warm, dus
to high environment temperature or terits own
operation, the internal pressure mayincrease,
causing a visible drop in the oillevel! in the chamber
of the device.

IF thera is no oil available for tapping up, ABB
supphes a set of accessories with- the pump which
can create a vacuum in the device, thus restoring the
oil{evel,

Instructions
The operations are performed as follows:
A. Openthe petcock {over 5)

B. Assemble the preumatic pump set for Comem

RiIS2.as the figure {2, 3and 4)

C, Ramove the cap (1}

D. Screw the pump in the petcock {figure on the
right).

E. Pull back the piston so that the air flows out of
Comern RiS2 and the oif level grows up.

F. Close the petcock (above 5) in order to move
again the piston in the starting position without
put air inside the Comem RIS2.

G. Repeat the above steps (A-F) until all the air flow
out of the Comem Ris2.

/__m 2

Q=

MAX ] — '

E




INTEGRATED SAEETY DETECTOR COMEM RIGZ- INSTRUCTION MANUAL

installation [

3.4 Drawings

RJ.S. DEVICE OIL FILLER SLEEVE —

—=19
] v
2 : A
g 1 ‘ —
CABLE CONNECTION Li25X1.6— ;@ } :
PO .
0 @ B/ ;‘
|
!
1
i
2]
oz (3BE -
FOR CHECKING TEST (O REQUEST} . GAS BLEEDING/IREMOVING VALVE G 18
: 168 F
TX F.
S T 3
g =
ok el ' ' a
M ]
300
| v
2 O
o g .
e
12—+ H—
e 100 — PART."X" SEALING HOLES .

i
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4, Test

TRANSFORMER COMPONENTS

Comem RIS2 has fully passed the
type tests prescribed by both
European Standard EN 50216-3 and
by ABB internal technical standards,

which are listed bellow:

Type tests

Pressure overload: 2.5 bar - 2 minutes - with off at

115°C

Operation at extreme temperatures: at -40 °C and

120+

Classification of the IP 66 protection rat:ng,

EN 60629

Classification of ambient conditions: 4K2, 422,

4B1, 4C2, 453, according to EN 60721-3-4

Mechanical vibrations 4M4 {shock 250 m/sec?

Time spectrim "I £1 ms), according to EN 60721:3-4

Gas or oifvalume for contact switching at ambient

temperature and at the average working

temperature of the transformer: max, 150 criy?

Contact response time; < 0.5 seconds’

Allowed max. magnetic field valye: 25 mT (no

intervention of Comem RIS2 Accarding to

EN 50216-3

Tightness test - 1000 hours in saline saturated

atmosphere UNI-150 9227-93 (NSS)

+ Tightness test against UV ageing according to UNI
150 4892

-

-

-

11

Routine tasts

+ Operation of thermostats
+ Pressure switch aperation
« Oil level switch operation

-Options on request

« Pneumatic pump set / oil re-fillin a!tltude Code;
5400806001 b

Supply conditions

Comem RIS2 is supplied in a single sturdy carton
(dimensions: 400 i x 200 mim x 160 mm, weight:
2.2 kg) and complete with the following accessories:
« Instruction booklet for installation and use

+ Fixing kit

» Fest repirt

.y



Type D Direct mounting to the proress

TVYERE- | A B [ C11Cp|Cs|Cq|y|D21Bs F1 | CHs F2 | Chz F3 CH3
Ds 80 an 7ol 7a ] X [ X N |2231(225]240; 1/285P] 24 3/405K 32 | 1'"BSP | 41
) ‘E’G 113 | 99 | 72 | 80 90 {100} 246|248 263] 1/28Sp] 24 |3/4BSH 32 17BSP | 41
DS 150 | 165|149 71 | 80 | 90 |200| 208|300[315| 3/2pse] 24 |3/avsy 32 | 10BSP| 41
DS 200 | 220-| 200 71 | 80 ] 90 | 100 3531355|370| 1/2 85p] 24 |3/4BSA 32 1"Bsp i 41

C1= Dimensions with simple contact

C2=Dimehsfons with double cohnecting and disconnecting contact

€3= Dimansions with triple connecting -change-over simple contact, inductive contact

Cd= Dimensions with friple‘disconnacting contact— quadruple contact - change-aver doubla connecting contact

D1= Dimensions with connecton.1/2 BSP F.
p2= Dimensions with connection 3 /4 BSPF.
D3= Diménsions with connection 1" BSPF,

TEERRMAARE o
R S R TIA T ) di Gemini G. e Gozzini Obizio sic

Via CaltTreviglio'n® 1/5: 24040 Pontirolo Nuovo (Italy) Tel, 0363 880123 Fux, 0363 381133
Sito Internet: www.termaf.it e-rpall info@termafl.it P . ‘
. . j‘“ —
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TECHNICAL SPECIFICATION

Measure element

Bimetallic spiral spring

Sensing element - ‘
Nitrogen-filled - e
Capillary ‘

Steel coated with PVC sheath @ 10,steel, stainless,. copper blalded
(on 0+200°C only)

Bulb . _ N

@ 9,11 - sensitive part min. 60 mm :
Copper braided capillary diameter @ 6 :

Brassy process connection (not available with copper biaided oaplllaty)
112 - 3/4 - 1" BSP female nut . Standard length 100 mm.
Other availabie lengths on request

Ambient temperature

-20°C + 60°C

Window

Glass 3 mm thickness

Case and ring

304 st.st

Window gasket
EPDM

Accuracy
Class 2 EN 13190

Protection

IP 54 according to UNI EN 60529
Dial

White aluminium, black markings

Pointer
Adiustable varnished black aluminium

¥

m?m RMA’ENJ di Gemini G. e Gozzini Ob zuo, ‘

Via Ca’ Trewgho n° 1/3 24040 Pontirolo Nuovo (Ita!y) Tel. 0363 880123 -
Sito Internet: www.termaf.it e-mail: info@termaf.it .




MOUNTING

Direct mountirig/ bottom and back connection
Flush mounting to wall with back 304 st.st.
Elastic suspension (vibration damping system)

Electrical connection

Ciectric cable section 0.75 mm?® sheath secured with cable gland
Terminal IP 65 at 3 o 6 poles (not available for DS 80 and DS 200)
Only with cable gland (without connection)

Dimensions in mim
DS 80 - 100 - 150 - 200
(DS 80 available only for single and double contacts)

; Available giectrical contacts
Single - Double - Triplé - Quadruple
Change-over simple or doubie

Technical specifications contact
Max voltage 250 Volt
Admissible full load 10 W/ 18 VA

Options |
Dial on double scale °C/F

Max pointer on the dial, also resettable from external (not available for DS 80 and

DS 200)
Inductive and electrical contacts

Electrical contact adjustable from external, also watertight. (plexigiass window)
. Armoured coating for capillary sleeve : @ 7 mm spiral protective — galvanized steel

! (no copper braided capillary)

Different thermowell lengths on request, available 1/2 - 3/4 - 1" BSP connections

AR

Sito Internet: www.lermaf.it e-mail: info@termaf.it

di Gemini G. e Gozzini Obizio snc

Via Ca’ Treviglio n® 1/3 24040 Pontirolo Nuovo (italy) Tel. 0363 EB/Q/LZS Fax. 0363 881133
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This lypa of oil fevel indicalor is used in hermiatically sealed transformers. The ail leve] gauge is screwed fnfo the tank without gas cushion, It shows the Iaveyé the oil
i the filling pipe aad thus offers (ke possibility fo moniter for; Gas formation in thé tansformer, accumulalion of air pockets in the lank, indicator of laige %e:-iks from

le red indicator for oif fevel and each completely assembled unll, pressure lesled,

&8

14

187 or 287

40

A

187 or 287

40

Aset Metalochnik GmbH- Goelhiesty, 44, 0-40764 Langenteld
Tol; +40 {0}2073 ~ 1817663 Fax: +43 - {0]2173 - 1017665
E-Mail: info@aret-trafa.de Web 1 vawvarét-tralo.de

Ares Trafo Ekipmanlen San, ve Tie, 1. §6.
Kavakpinar Mah, Koruma San. Sit. B-28 TR-34830 Pendik- Istanbu! / Turkey
Tel: +90 2165072149 Fax: +90 266 3679917 E-mall: infa@aresmatal.com

Housing

Cap

Washer

Thrust Screw
O-Ring

Handle for Floal
Washer

Fioat

OO = O LN B QO D s

OIL LEVEL IND!CATORVERT%CAL RN
usaga with sockel DIN 42553

Housing

Cap

Washer

Thrusl Screw
0-Ring

Handle for Floal
Washer

Float

1
2
3
4
5
6
7
8
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AEMA TPAGO EAN - NEPHMK

HPOMABOAUTL/E A CHAOBIK TRAHCBOPMATOPK

% 5

[ | a

NeMU Tpadbo

Tl
w1005
—

i 90% |
= 5

12 5] [80%]
QO
gaj

MATEP/MACA HAMOTKM
MATER/MACA HA MATH.
M30A. TEYHOCT/MACA |

MPOMIBENEHD B AEMW TPAGO EAR - FEPHMK

Ten: +35236670696, ok 3597667087 E-mail: IafoQleni-1rafo.com
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AEMW TPADO EAL - NEPHKWK
NPOU3BOAMTEA HA CUAOBK TPAHCOGOPMATOPH

HOM. MOLIHOCT
CEP.Ne

Hz

{TPAHA 20KV

NOACKEHWE HA
PEFY/NIATOPA

MATEP./MACA HAMOTKH
MATEP./MACA HA MATH.
U304, TEYHOCT/MACA

kg MACA V3BAXAAEMA YACT
kg OBU{A MACA

MIPOMIBE/EHD B AIEMA TPADO EAR - FIEPHUK

Tess 135076670496, Bokc: 4359765706, E-mall: infollemi-trafo.con

1

THAFQJSG .

TABENA - BU3YANU3IALNKA




&
9

175 mm

NEMWA TPADGO EAD - NEPHNKK
APOM3BOAUTEN HA CUNCBKA TPAHCROPMATOPK

— 50 mm ——+=—— 50 mm ——=~~—— 50 mm
Al 1 mm $3.5

Hz BPOA ®A3M WIONAUVOHHK HUBA
ETAHAAPT

CTPAHA 20kV

NCAGXEHKE HA
PEMSAATOPA

MATEP./MACA HAMOTKH kg MACA M3BAXAAEMA YACT ¢
MATEP./MACA HA MATH O5iltA MAC
#30/1. TESHOCT/MACA

POU3BEAEHD B NEMW TPA®O EAR - NMEPHUK

Tea: 1359766105696, Gaxc: +359.76676871, E-mall: Infoflemi-rafacon

i)

*LEMT THAFQ ISG

150 mm

TABEAA - TEXHUYECKK NAHHHA







Technical Data Sheet iﬁr:cg:fﬁmmwenx

StaSo Transformer Qil |

Applications:

StaSo Transformer Ol | is a high quaiily, inhiblted transformer and_ insulaling oll for tansformers of al
calegories as well as for olher electrical equipment such.as circuil breakers or tap changers. /
5taSo Transformer Oll | s based on naphlhenic base oils, which are produced by WSR-Technalogy I

Germany, f

Characteristics { Qualifications;

StaSo Transformer OIf | meels the general requirements of Table 2 for new mineral insulating oils for ‘-\ .
transfofmers and switthgears of the 1EC 60296: 2012 and the specific reguiremen(s of chapler 7.1 relaling o 2 |
higher oxidation slability-and a low sulfur ¢onlenl. \/

StaSo Transfermer Oit4 Is analytically proved ron corrosive and does not conlain DBDS, no passivatdrs and

no pour polnl depressants. SlaSo Transformer Oil Hs characlerized by a very good low-lemperalure
performance, excellent oxidation stabllity and gels delivered dried wilh-a very high breakdown voliage.

Typical Characterisfics:

Unlt Test mathod Gratanteed data Typlcal dala
IEC 60286, Tab 2 + {{.f} ‘Sla8o Transformer D11
IEC i Max
1,Functien
Viscosily, 40°C wamiis 180 3164 12,0 08
Viscosily, -30°C mms 150 3104 1200 800
Pour pot ‘G 1503018 -4 -50°
Yyater conlent {drum, (BC}  mofg {EC 60at4 L4 7
Water content {bu'x) mgg IEQ 80814 3 ?
Breakdoan voiage
Before bealment kY IEC 80156 40 40-70
-After rea'ment |34 a 74
Densily, 20°C kghmt 15012485 895 870
Dleleclic dissipalion factor IEC ED247 0,005 0,601
(DDF} at 80'C
Pagtitle counting 1EC 80970 16114010

Provided dafa zre ypiestof current produciion, vadatons In-given characlerislcs may cccur, final determinalion of sutabMy of the preduct
for the appication contemp'aied by the wier ks solely. thelr rasponsbti®ty, Ioe fudher Infermation conlact +vASOHERT-83485-0,
info@l .02 or Wity dretisfogreisl da

Slarke & Sohn GmbH, 25059 N.ebd', Germany isswe: 20§02




Techhical Data Sheet
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Usnit Test niethod Buazanteed data Typlcal data
1EC 60296, Tab 2 + {7,1} StaSo Transtormer oil |
IEC 3] tax
2. Refining 4 stabllity
Appegrance 1EC 60286 Clear, fres from sedment conpies
Adidily mg KOHig lEC 8202 0,01 0,01
Tnlertacial tension mHim 1506295 4 45
Comosiva sulphir -DIN 51333 nex comosive NOA LOTOSIVS
Corrosive suiphur ASTIID 12T5B Non<omosive Tion cofosva
Cofrosive siphur 1EC 62535 non comosive non Conosive
Tolal sulphur content Mgieg 150 14568 {500} 400
bBDS [EC 625971 5 not dateclable
Intibilees Vi |EC 60686 0,08 0,40 0,38
Hnit Tesl method Guaranteed data Typlcal data
|EC 60236, Tab 2 (7,1} StaSo Tiansformer ofl|
{E6 e Hax
tdetal passivator addSves mg{xg IEC 60566 nel dejsdable not defeclable
< FIAA fmelal passi\vé'.crlrgam_ai 354 £C e0ses 5 nol dateciabla
~FAA [ineiat pastivator lrgamst 6% UPLC-MSIMS 5 not dateclatte
- BTA {mietsl passivaler) 15C EQGEE & —nol deteclable
- TTA {melzl passivator} JEC E0886 § not deteclatie
Pour Poind depressant |EC 60366 noldeledable nol daleclable
2-Furfural eonlent mglg IEC 81188 0,05 <6,05
3. Perlormante
Osidalion stabily
AL120°C, 500 h IEC 61125 C
Total ackity mg KCH/y 1.24. ofIECE1125 12 (0,30) 004
Sludgs Wigh 181, of IEG61125 08 {005} «{,02
DDFARC 1.8.8. ol JEC 61125 0500 {0.05) 0,020
4, Health, safaty and enviropment [HSE)
Flash polnl, P K 1802718 135 145
PCA conteat RN 1P 246 3 <3
PCB content M5 IEC 61619 2 not delectable
$, Olher
Slnxtera) analysis 1EC 605407
- Aromalv Bydiocarbons Brandes ]
- Perafin'c hydroczdbons 52
- Haphthen'e bydiecarbons 3¢

;rm-:ded dala-;r;s:’p!cal of curent produclion, variations in givén characied
for tha spplealion contemplaled by the user Is solely lhelr fesponsd
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Analysis Report LAB-D:
StaSo Transformer Ol | 51 03?
/
/ .
Lemi Trafo JSC Ordor:  Pol.t /
1. Viadatsko vaslanie Sires! 19260378 ¢ 1
2300 Pernik :
Bulgarien :
Tank: PT3
Ordar no.: 0220 TN .
Dale of recelpt 21.03.2019- i
Date-of testing 21,03,2019 ;
Analysis resulis /
Property Wethod Result Unit
Appearance visual Clear, free irom sediment
Densily at 20°C DIN 51757 865 ka/m?
Viscosily al 40°C DIN 51 562-1 8,2 mm?/s
Waler content {KF} DIN 51777 3 malkg
Acid nimmber DIN 51 558-2 <0,01 mgiKOHlg
Diglechic dissipalion lagtor 90°C IEC 60247 0,0004
Breakdown voltage IEC 60156 79,5 Ky
Anlioxidation-additive |EC 60865 0,38 W%
Interfacial tension 180 6295 49,6 miN/m
Corrosvie Sulphur (Silver) DIN 513563 non corrosive
Gorrosive Suiphur (Gopper) DiiN EN 62535 non corrostve
Flashpeint {PiM} DINEN IS0 2719 138 C
PGB - conlent DIN EN 61619 nol delsclable mgfkg
A,
Conflunation  Nieb(ll, 21,03.2019 Ha ocHosanue un.36a an.3 ot 30M (o
{valid withoul signalurs, since automatically generaled)

The resuils relale exclusively to the above analysis. Il is prohibited.to copy parls of lhe analysis reports \'ﬁitwe:missiun."ff/
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Anstitute “Nikola Tesla™ Report No. 418284-L

1. SCore /
According to customer request, on defivered saimples of mineral insulating oil labeled as [

“StaSo Transformer ofl 1 (Batch 18258392, produced 05.2018), testing ace, to 1IEC | /

60296/2012 was performed. ‘

2, DATE, PLACE AND LABORATORY CONDITIONS —~ : T‘b

YR
o
Tesling of delivered minerai ofl samples was performed in Laboratory for testing !
and calibration of Electrical Engineering Institute "Nikola Tesla", Koste Glavinica 8a,
Belgrade, afier receipt of oil sample: 14.06.2018, ./
Testing periot: 20,06 — 15.08,2018,
Testing Conditions: Temperature: 23 - 26 °C
Pressure; 992 — 1010 mbar
Humidity: 42 — 64 %.

3. REFERENCE DOCUMIINTS AND TESTING EQUIPMENT

. il Test Reference siandnrd
Determination of water conlent in the oil 7 1EC 60814:1997-08
Determination of oil kinematic viscosity at 40°C" ASTM D 445-]12
Determination of oil kinematic viscosity at -30°C"? ASTM D 445-12
Pour poini” ASTM D 97-12
D(.ilenmnal{on of breakdown vollage and dielectric IEC 60156:1995-08
strength ]

Detenmination of relalive oil densily 180 3675:1998
Dele‘rnuqalgmg (?1‘ dm%ecl;gcﬂdssmpz\uon factor and oil 1EC 60247:2004-02
specific resistivity, at 90°C o B

Method for couting and sizing particles IEC 60970 ed. 2,0:2007-07
Pelermination of tota! acid content in the ofl IEC 6202§-2:2007-65
Determination of inlerfacial tension ASTM DO71-09a (2004)
Determination of total swiphur content in the oil" ASTM D 2622-08
Determination of'.potcm'za,lly corrosive sutlphur in 1EC 62535 ed.1 2008-10
unused and used insulating oils _ ~
Petecil_on o{ corrosive sulphur in unused and used DIN 51353 995
insulating oils

Determination. of inhibitor content in the oil, DBPC IEC 60666 ed. 2 2010-04
D_clcrmma'lton of ?-ﬁu‘fuml and related compounds IEC 61198:1993-09 }
dissolved in the oil

Determination of oil oxidation stability IEC 61125 ed 1.0 (1992-38%
(artificial ageing test) IEC 61125-am 1, ¢ed 1.0 (201 4; 4)

Witheut the npproval of the Laboratory, the test report may caly be duplieated as a full text documept | 2/6
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Institate "Nikola Tesla” Report No. 4182841

Delermination of oil flash peint . IS0 2719:2002-11-15 _

Quantitative determination of PCB contamination in _
mineral oils 1EC 61619:1997-04

OQuantitative deteryination of DBDS in mineral oils IEC 62697-1 ed:1 €2012-08)

Determination of metal passivators in mineraioifs | 1EC 60666 ed. 2 2010-04

Stray gassing tesl of oil ~ CIGRE TB 296-2006

Determinati ases disolved in of ce . AP
etermination of gases disolved in cil and free 1EC 60567ed 4.0 (2011-10)

gases in eleclrical equipment

U subcontracted in o laboratory accredited Tor the given test

TESTING EQUIPMENT:

@« Device for temperalure and atmospheric pressure me1511rement
,,szesmns -barometer®, range 0-40°C and 920-1050 mbar -/

s Device for-air humidity measuremernl - LLambrech-termo®, range 0-100%

e Device for oil dcnsity measurement ~ Areometer, range 0,820-0,880 and
0,880-0,940 glom®

= Devies for dissolved gas conlenl measurements — gas chromatography
LAgilent 78908 GC - TOGA

v Device for waler content in the oif measuremient — “Metrohm®, moclel 831
KF kulometer

¥ Device for 2-furfural and related compounds, and metal passivators
measurements—- High performance liquid chromatograph , Agilent scries
§200

n Device for breakdown veltage measurcment -~ Baur Oil Tesler DPA 75C

v Device -for inhibitor content in the oil (DRPC) measurcment - Infrared
spectrometer — FTIR Nicolet iS10

e Tenziometer for interfacial tension ,Krus GMbH* model Ké

n Device for diclectric dissipation- faclor, penmittivity and  resistivity
measurement — ,Baur” model DTL 2A

a  Device for the number and size-of parlicles in the oil measurement - HIAC
PODS

& Flash point tester — ,,Petrotest™ madel Pivid

= Thermometer ,,T lo‘;“ iange g-70°C

= Thermostat 0 - 200+ 2°C

= Device for PCB measuicment — Gas chromatograph ,,Agilent”, 7890 B

»  DPevice for DBDS mieastrement - Gas chromatograph ,,Thumo Trace 1300¢
with Electron Capture Detector

NS




Report No. 418284-L,

Institute “Nikola Tesla”

4, TEST RESULTS

Test results of delivered samples of mineral insulating oil, labeled as “StaSo
Transformer oil I (Batch 18258392, produced 05.2018), are shown in Table 1.

Table 1o, Test resills of mineral ail “StaSe Transformer ol 1

Limifs ace, fo IEC G0206/2012

Uil Property Test result thigh guality imits foi speciat

_. . applicafions)
1. FUNCTION _
Kinematic viscosity at 46°C, mimfs 114" max 12 mm¥s
Kinemalic viscosity at -30°C, mm®*s 1116,24" max 1800 mm¥s .- . .
Pour point, °C -48" max —40°C /

{Water content, ppm 11 max 30%40° ppm /

Breakdown voltage; kV/em 272 min 120 kV/en // » ‘
Relative density at 20 °C 0,870 max 0,895 glom® "
Dielecivic dissipation factor at 90°C 0,0007 max 0,005
Particle content 117977 1o general requirement

D, REFINING/STABILITY

Appearance

Clear, free from
sediment and

suspended matier

Clear, free from sedimen{ and
suspended maller

Acid number, mpkon/g < {,01 max 0,01 mggéulg
[n{erlacial {ension, mN/n 46 no general requirenent
Total sufphur content, ppm 285% no general requirement

Potentially corrosive sulphur, 1EC
62535

not corrosive

not corrosive

{Corrosive sulphur, DIN 5§353

not corrosive

nol corrosive

DBDS content, ppm

not defectable

Not detectable (<5 ppin}

Inhibitor content, %em (DBPC)

0,32

Uninhibited oil:not deteclable(<0,01%)
Trace inhibited oil: <0,08%
Inhibited oils: 0,08-0,40%

2-furfursl (2-fal) content, ppm

not detecinble

Not delectable {<0,05 ppm)

Metal passivalor addilives, ppin

not defcetable

Nol dotectable (<5 ppni)

3. PERFORMANCE

Oxidation stability, Test duration: 50

Oh

Tolal acid conten!, mggon/es 0,03 max 1,2 ¢0,3) mggon/e
Sludge, % n 0,00 max 0,80 (0,65) % m
Dielectric dissipation factor at 90°C 0,028 max 0,500 (0,050

4. HEALTH, SAFETY AND ENVIRONMENT

Flash point, 'C

150

min 135 °C

<2 ppm

PCB confent, ppm

Nol detectable (<2 ppm)

in drums;

a- subcentracied measurenient in a laboratory aceredited For the given test; b- for bulk supply; ¢- lor d7v.efy

Without the approval ol the Laboratory, the test report may only be duplicated as g full text document

4/4




Institive “Nikoia Tésia”

__Report No, 418284-1,

Tﬁbie Lb, Stray gassing tests results af 126°C, 164 h of fests

Indivicuial gas concentration, ppm
Hy | CHy | CoHa f Gl | Gollg CO | COy Oy Na
Biank ~wilh air 0 6 | @ B 0 1 | 50 | 25823 | 52287
Stray gassing test - withair | 78 | 2 g Z B | 2281 349 115710 | 61286
Stray gassing lest ~ witl air . N
/ (repeated) 1031 2 0 3 0 | 236 674 { 12940 | 51613
 Blank —with nitrogen 6] 0 0 0 | 0 | 46 | 2422 | 65211
Stray gassing test- with 613l 0| 0] o |20]149] 1338 | 74873
nilrogen 17 '
Tesis meade by:
Jelena Planojevié, B.5¢.Chem. Eng.
Jelena Radomirovié, B.Se.Chem.Eng.
Bremka Purid, B.Se.Chem.
Jelena Jankovié, B.Se.Chem.Eng. . /
Ksenija Drakié, B.Se.Chem. \\

Jelena Milotey, Chem.teh,

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

Ha ocHoBaHune 4n.36a an.3 ot 301

Without the approval of the Laboratory, the test reporl may only be duplicated as a full text decument




Dustifsite "Nikola Tesla® Report No. /18284-1..
ANNEX

Standards, analysis of test results and conclusion, listed in the Aniex are oulside of the
scope of aceredilation,

List of standards for inferpretation of test results are given bellow:

L Interpretation of test results for wnused oils testing is performed using 1EC
60296/2012 — Specification for wew, wiused mineral isulating oils for
transformers and switchgear,

2, Interpretation of fest results for corrosive sulphur is done using standards: IEC
62535/2008: Insulating liquids — Test method for detection of potentiatly
corrosive sulphur in unused and used mineral insulating oils and DIN 51353
1995,

ANALYSIS OF TEST RESULTS
CONCLUSION

Assessing the quality of the mineral_insulating oil “StaSo Transformer oil I”
(Batch 18258392, praduced 05.2018)

According to results of testing and criteria for assessing the quality and usability of,

electrical equipment, mineral insulating oil labelled as “StaSo Transformer oil I (Bateh
18258392, produced 05.2018)” salisfies requested limils as in reference document IEC

60296/2012, ‘

Breakdown voltage of oil and the water content dissolved in the oil are satisfactory and
within the prescribed standard values for nnused oils, for defivery. Oif is inhibited, without
acids and with high and satisfactory value of interfacial tension,

No traces of 2-fugfural and related compounds and metal passivators were found in (he
oil,

Oil was found to be non-corrosive (o silver and paper wrapped copper conduclors,
according lo (he results of DIN 51353 and 1EC 62535 test,

According to (he results of oxidation stability test, oil satisfies required high qualily
limits for special applications. Low values of total acid -and sludge content, including
dielectric dissipation factor were obtained, during IEC 61125 test, meaning that oil has high
resistance towards oxidation and high probabilily for slow ageing rate during its service in
electrical equipment.

Based on the results of stray gassing fest, according to CIGRE Broshure 296 (at 120°C,
164 h of tests) a higher amount of hydrogen (Hz) and carbon oxides (CO and CQ,) was
observed in test with air (in both analysis) in comparison with nytrogen, while the
concenlrations of ail other hydracarbons dissolved in the il are low,

Ha ocHoBaHue un.36a an.3 ot 30I1
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JIABOPATOPHS 3A V3N TBAHE »ITI ~ TECT”
KbM ,,JITI” EOOJ

Crpannna 1 or 2

1. Tpudasen macuen myuros PREKTOP, XSPMETHIECKR 3aTROPEH,
it PM 150-20, pabpuger No 252025, ropmma wa npouseozerso - 2018,

2. 3asBUTEN HA HAATAHAETO: “Jemn Tpabo” EAJL; rpIleprux, yn. Bragaiicko pscranme Nel ;

sastexa Ne 0047/07,09.2016r.
3. Hponssonuren: “Jlemu Tpapo” EAJL; rp.Tlepru, yi. Bragaiicko secramme Nel.

4. Texumyeckn nansm:

GGoznauenwe. , PM 150-20
Hdmmﬂanua mousHocy (KVA) ‘ ] 150
Yecrora (Hz) . 50
Homouahnd‘ﬂ‘anpemeume {141 _ 20000
3ary6u npyn okosiHa Temnepatypa (W} ' - 2700
. Cxema Ha CEbp3Bane Y ‘
Perynayun:1-2 --3 150kVAr — 135kVAT ~ 120kVAr
Peakvanc 2667 O/ph - 2961 /ph - 3337 O/ph
WsoraymonHo sueo 24 kY (50 kY rms / 125 kV peak)
Oxnanc,pjaue ‘ ONAN, kazan< pefpa.,
Hapmopcxa Bucodnna




JABOPATOPHS 3A YSMATBAHE ,,JITIL - TECT”

KBM ,JITIP” ECOJ Crpanuma 1 o2

6.1. VisMeppane HA AKTHBHOTO CETPOTHRIIEHHETO Ha HAMOTKYTE C IIOCTOSHEH TOK -
(IEC 600761:2011-1.11.2) ;
6.2, KvmepBaHe Ha peakTanca (IEC 60076 6 : 2007 1.7.85.2) ;
6.3, amepbase =4 24ry0OuTe IpH OKOIHA TeMHepaTypa s
{IEC 60076 - 6 : 2007 —1.7.8.6) ;
6.4. [uenextpuann memareams - (IEC 60076-3:2013) :
6.4.1. ammTBaHe Ha M30MALHATA ¢ HAUPEXKEHHAE, TTPHIOKEHO OT BRRITICH M3TOHHI ~

(IEC 60076-3:2013-1.10); /
6.4.2. VauTeare Ha H3O0NAIHTA ¢ HEAYKTHPAHO HaUpeKeHHE - :
AEC 60076-3:2013-1.11.2); '

6.5 .Manutpane wa nperpasage - (JEC 60076-2:2000); '

6.6. Viznuteage Ha W30nanmarTa ¢ MEIHHeH wvuyic - (IEC 60076-4: 2{)02), ,
6.7. Onperneisae Ha 3BYKeBOTe HERO - (IEC 60076-10:2005); : /

6. V3BBpIMEHH M3MHTRAHMAS: _ }
i
|
i

7. Ilepuoy xHa mermTeane: 18 - 20.09.2018r.

8. Pesyxrat ot n3muteanmra: popyrrer ,, Tpudasen Macien peakrop, XepMETHICCKH 3aTBOPSH”
T PM 150 - 20, baGpuuen Ne 252025, npemnna yenenno H3NHTAHRATA.

PesyITaTi OT H3IHTBAHAATA Ca BKTOICHH B TECTOBH NPOTOKOIH:
Ne 0052-1/18.09.2018; Ne 0052-2/19.09.2018; Ne 0052-3/20.09.2018; Ne 0052-4/20.09.2018;

9. CriEchia 0T HAIHATBARMATA CHABPIKA 2 CTPAHIIH.

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

PBLKOBOUTET HA "JITH
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TEST LABORATORY "LTC - TEST"
TO "LTC" Lid.

FC5.10-1/7

ROUTINE TEST REPORT

Page1 | All pages §

Revision 0

TEST REPORT
Na 0052-1/18.09.2018

Certificate of acereditation \

|

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 oil-immersed shunt reactor, hermetically sealed,
PM 150 - 20, Y, Ne252024, 2018

2. Customer : LEMI TRAFO J SC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Strest \/

order 0047/07.09.2018

/

3. Manufacturer: LEMI TRAFO J 8C, 2304 Pernik, BULGARIA »1 Viadaisko vastanie Street

4. Test methods used : IEC 60076-1:2011;
IEC 60076-3:2013:

5. Date on which the produict was received in test room: 17.09.2018

6. Tests performed:

6.1, Méasurement of winding resistance (IEC 60076-1:2011-c1.11.2);
0.2. Measurement of reactancé (IEC 60076-6:2007-c1.7.8.5 2y, o
6.3. Measurement of loss at ambient temperature (IEC 60076 - 6:2007 — 1.7.8.6);

6.4, Dielectric routine tests (TRC 60076-3:2013)

6.4.1. Separate source AC withstand voltage test (IEC 60076-3:2013-cL.10);
6:4.2. Induced AC withstand voltage test (IEC 60076-3:2013-cL11 2);

7. Test date: 18.09.2018
8. Test result: The product passed the tests

9. The report contains: 5 pages

Head of “LT(

Ha ocHoBaHue un.36a an.3 ot 30I1
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TEST LABORATORY "LTC - TEST"

TO "LTC" Lid. FC3.10-17
. Page2 | Allpages5
ROUTINE TEST REPORT - '
Revision 0

10. Test resuit

10.1. Measarement of winding resistance:

Power Ry, Ruw, Rv.w, Temperature during test
Q o 2
150kVAr 32,11 3212 32,05
135kVAr 35,52 35,41 35,49
120kVAr 38,76 33,74 38,76

Measvrements were performed with expanded uncertainty 0,5% and the confidernce level P = 95%,

.
{
4 N / ™
wo| f v s
3k ARk
| TRANSFORMATOR
MRC 6108N
HV.... OM
LV....OM
oYoXoXo
N ‘ J
10.2. Measurement of reactance:
Power UL | 02 U3 1 %) 3 | Xl/ph | X2/ph | X3/ph
¥l vl M [A] [A] [A] [0 (2] 1Y)
N
1506VAr | 824.2 | 8253 | 824.8 | 0479 | 04795 |7 G, 2654 | 2653
135KkVAr 836,5 837,2 834,8 0,1654
1206VAr | 8254 | 8261 | 8249 | 01443




" TEST LABORATORY "LTC - TEST" -
OO L FC5.10—1/7

Page3 | All pag‘és 5

ROUTINE TEST REPORT

Revision 0

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

e

e ER
(7] |
@ Al
W, Al
N 8
AG v
/ F
DK
R
' @ M| 7
: |
T
@ O ‘?‘ // ..... Y
PLIVAE
|
v
10.3. Meastrement load losses at temperature 20 °C:
Power Ui [ oz [ u3 | W P N I I B R I 1
, [V] [V] [V] [A] [Al | JAL. | W] | (W) | W] '
150kVAr 2452 2454 250 | 05334 | o.5338-| 0533 13.513 | 13.519 | 135
135kVAr 24317 | 2435 2432 04814 | 0.4821 | 0.4813 | 12.15 | 1247 | 122
120kVAr 2488 2489 2486 043 | 0435 | 0434 | 11.66 | 11.74 | 11.75
Uav. Iav. 3P PKC
V] [A] W] [W]
2452 | 05334 | 4055 | 2672
2433 0.4816 36.56 | 2398
2488 0.435 35.18 | 2226

Measurements were performed with expanded uncertainty: 2% for voltage,2,5% for current 3% Jor power and the
confidence fevel P = §5%,




TEST LABORATORY "LTC - TEST"

TO "LTC" Ltd, FC5.10~1/7

Page 4.| All pages 5

ROUTINE TEST REPORT

Revision 0
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10.4 Dielectric routine tests :
10.4.1 Separate source AC withstand voltage test;
Winding Earthing Fest voltage, Frequency, Test time,
_ V] [Hz] [s]
High voltage tank 4o 50 50 60

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

10.4.2 Induced AC withstand voltage test:

Test voltage ' Frequency, Test time,
2xUn, [V]. [Hz]
40000 150
Measurements were perforted with expanded uncertainty: 2% for voltage, 04 32
P = 95%. y



TEST LABORATORY "LTC - TEST"

TO "LTC" Ltd. EC 5,10~ 1/7

Page 5 | All pages 5

ROUTINE TEST REPORT -
Revision 0
1i.  Instruments used for the tests: r
- Tum ratio meter PWR 3-A serial nr.0928-5303; /
{

- Microohmmeter-MRC6105N-serial nr.0928-53 06; -

~ Wattmeter " Yokogava"-WT1600 serial nr.917702269; ,

- Castresin VT CL3.6kV(1500-3000/1 00V)-VKM24/2/H-serial nr.:

- 345080101; 345080102; 345080103;
- Cast resin CT(25-300/5A)-A0S-serial nr.: 091953 34; 09195335; 09195336;

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

L. Ha ocHoBaHve un.36a an.3 ot 30N  |.....

Ha ocHoBaHune un.36a an.3 ot 301
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TEST LABORATORY "LTC - TEST" -
TO "LTC" Léd. FC510-1/8
o _ Page1 | All pages9 r*
TEMPERATURE, RISE TEST —
Revision 0
TEST REPORT
Ne0052-2/19.09.2018

Certificate of accreditation

reg Ne8IJTH valid until 11.12.2018

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

1. Three phase oil-immersed shunt reactor, hermetically sealed, .
PM 150-20, Y, Ne252024, 2018 ‘

2. Customer : LEMI TRAFO J 8C, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street [
order 0047/07.09.2018 '

3. Manufacturer: LEMI TRAFO JSC, 2304 Permik, BULGARIA ,1 Vladaisko vastanie Street
4, Test methods used : IEC 60076-2-¢1.7.3.2;
5. Date on Which the product was rf:ceiv_ed in test room: 17.09.2018
6. Tests perforimed;
6.1. Témperature rise test — [EC 60076-2
7. Test date: 19.09.2018
8. Test result: The product passed the tests

9. The report contains: 9 pages...............

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

Head of “LT

SN W8,
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19. Test results:
Power 150 kKVAr Freguency 50 Hz Year of prodyction | 2018
Cooling _ ONAN Overfemperatuie 55K-60K Vector grotp Y |
Insulation class | 125/50/24 Type PM150-20 Coeff. Temperat, Materiai 235_
Voltage (V) o000 j
Tapping's(kVAr) 150/ 1357120 i
Currant (A) 4.3373.90/3.46 |
Connection ) Star- '
Insulation class (kV) 24 '
Ratio ) . 20000V Temperature reference (°C) 75 1
: Load
losses
_ , . { Watt)
Guaranteed value 2700
Tolerance (%) +5%
Measured value 2672
Deviation (%) = -1.04%
] _MEASUREMENT OF WINDINGS RESISTANCES BEFORE HEATING !
Measure temperafure ; 16.7°C
Winding 20000V |
K ]
Phases _
V-1 ) . ‘ 31.635
L ~ FINAL RESULTS [
WINDINGS
RESULTS AT THERMIC REGIME HV
TP Ambient tetnperature ' 17,49 | °C
To Maximum ternperature of the ol 68,84 | °C
Tra Temperature In the upper part of the radizfors 83,31 | °C
Trb Tefmperature in the lower part of the radiators _ 4042 | °C
DTm  Average over tsmperature of the oil To-(Tra-Trb)/2-T1 39,91 K
RESULTS AT SWITCHED OFF LOAD
T1 Ambient temperature e 11.929.°C
Ro Resistance of the windings at the moment of switched off load DN,
T Maximum temperature of the oil 18
Tra Temperature In the upper part of the radiators R
Trb Temperature in the lower part of the radiators

L
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TEMPERATURE RISE TEST

Revision 0

DTm  Average over temperature of the oil To-(Tra-Trb)/2-T1 39,08 | K

OVERTEMPERATURE OF THE WINDINGS TOWARDS THE AMBIENT TEMPERATURE

DT2 Overtemperature of the wmdmgs at switched off i
. and(R'IIRO)*(235{225§+T0) -235[225]-T1 - 57,28 |
Dio Maximum overternpgrature of the oit at switched off load 51,35 | K
Dtcu Overtemperature of the windings towards the amblent temp. ' K
DT2+(DTm-DTm1) 58,10

10.1 Temperature rise test:

{
Hours CH1 CH2 CH3 CH 4 CH5 €HE§
Ambient | Ambient |  Ambient | Max. Upperrad. Loverr;’ad.
(C) (°C) (°C) (°C) (°C) {°C)
00:00;00 16,70 16,68 16,73 16,82 1661 16,28
00:30:00 16,81 16,76 16,86 21,81 21,17 1741 j
01:00:00 16,88 16,51 16,03 . 33,79 31,89 20,11 j
01:30:00 16,88 16,80 16,92 41,14, 38,21 . 2433 |
02:00:00 17,01 16,97_ 17,07 47,55 45,90 _LogET
02:30:00 17,24 17,47 17,28 51,14 4944 1 7 3144
03:00:00 17,25 17,11 17,32 54,77 5234/ | 3p97
03:30:00 17,28 1734 17 41 57,49 5564 34,67
04;00:00 1732 17,38 17,34 58,70 56,48 35,90
04:30:00 17,26 17,28 17,29 6132 68,98 36,88
05:00:00 17,35 17,24 17 46 62,48 60,17 37,89
05:30:00 17,34 17,34 17,34 63,50 61,13 3869
08:00:00 17.43 17,31 17,42 65,03 61,77 39,34
05:30:00 17,56 17,50 ' 17,58 66,26 62,25 ] 39,07
. 07:00:00 17,57 T4 17,63 67,43 62,64 39,30
07:30:00 17,43 4TaT 17,48 B7.72 62,87 39,57
08:00:00 17,37 732 17,46 68,04 63,07 | 3947
'08:30:00 1746 17,38 17,49 68,61 63,25 39,58
09:00:00 17.37 17,30 17,34 873 | 5329 ] 39,67
09:30:00 17,46 17,41 , 17,49 6882 63.29 40,41
10:00:00 17,50 17.47 17,51 68,84 63,31 40,42

Measurements were performed with expanded uncertainty 6% for temperature and the confidence level P = 95%,
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Temperature (°C)

g

20

5

Temperature oil

e,
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BHGEE
pourzwonazranl -

10.2 Measurement of winding resistance after shutdown:

phase V. W

Minutes 0 - AT

0:01:00 | 38713 | 5550
0:02:00 T 38,530 54,04
0:03:00 | 38420 5323
0:04:00 38330 | 5245
0:05:00 38,243 51,76
0:06:00 3855, 51,05
0:07:00 38,075 5042
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0:08:00 37,008 49,80
0:09:00 37,824 4902
" o:10:.00 37,855 4867
0:11:00 37,787 48.13 )
{
0:42:00 37,723 47,62
0:13:00 37,662 47,13
- //‘j'
0:14:00 37605 | 4668 4
0:15:00 37,544 46,20
0:16:00 37,490 45,76
&:17:00 37,437 45,34
" 0:18:00 37,387 44,94
) .0:?9:00 37,335 44.53'
0:20:00 37,287 44,15

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

£8.00 y =2E+13x8 - OB+ 1% + 254101 - 2E+083 + 83944852 - 3143,1% + 57,281

56,00 1

54,00 4=

8

8

Temperature (K)

48,00

46,00

44,08 1

‘0:00 0:02 005 008 o1t 014 017 0:20 0:23
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11.  Instruments used for the tests:

- Microohmmeter-MRC6105N-serial nr.0928-5306:
- Wattmeter " Yokogava"-WT1600 serial nr.917702269;

- 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;
- 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 Tsvetd

2. Vasil Vasilg

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

Head of “LTC-1

Ha ocHoBaHune un.36a an.3 ot 3001
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TEST REPORT

Ne 0052-3/20.09.2018

Certificate of accrediiation

Feg. Ne8 LITH valid uniil 11.12.2018

issued by Exetutive Agency "BAS",
according to the Fequivements of standard
EN ISOVIEC 17025:2006

CUSTOMER; LEM! TRAFO JSC, 2304 Pernik, BULGARIA ,1 Viadalsko vastanie Street

SUBJECT:  Three phase oi-immersed reaktor, hermetically sealed

'REF. CUSTOMER N@

REF. CONSTRUCTOR

150kVAr - 20kV

47 Dated: 07- 09 518~ ——

S

L/

TEST ROOM :

OBJECT OF THE TEST :

"LTC -TEST" Pernik

Test is carried out to determine the conformity of the product to the
customer order.

DATE OF ISSUE

20-Sep-18

I RECEIVER COPY LEMI TRAFQ 3SC, 2304 Pernik, BULGARIA
THE TESTER Ha ocHoBaHve 4n.36a an.3 ot 30r1 [OR CUST%%MJSF}T;: !
\;\\/ E‘) -*yg.fl:;? 7 \}\'(/}s
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Serial Ne 252024
Power 150 kVAr Frequency 50 Hz Year of production 2018
Gooling ONAN Overtemperature | 55K-60K Vector group Y
Insulation class | 126/50/24 Type RM150-20 Standard IECB0076-3

HY winding

Voltage (V) 20000 /
Tapping's +2x2.5% f
Current (A) 4.33 /
Connectiorr Star
Insulation class (kV) 24 /

IVEPULSE TENSION: 125kV

Testing scheme

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

Rsl

Rge

— O —

Rpi |::l Rpe. R
CT2

SUBJECT.
OF
TEST

e RT2

T =

QBCILLOSCOPE-

Impulse generator "AME"

Total max load of tension 400kV - Energy at max load of tension- 20 kJ
Number of arms : Four amms in serial

CALIBRATION CONSTANT FOR IMPULSE TEST:

K=6794.8

Result from the test:

pr

Date: 20.09.2018

i _: F

.LT@Eﬂ%ﬁE“i{/' -

i



TEST LABORATORY "LTC - TEST"
TO l!LTCH Ltd. FC 5.10 - 1/9

Page3 | All pages 6

LIGHTING IMPULSE TEST

Revision 0

OIL - IMMERSED DISTRIBUTION TRANSFORMER
150kVAr - 20kV

1.REQUIREMIENTS OF THE TEST:

Perform a Lighting Test over the transformer for each phase of medium voltage side.
The impulse must have the following characteristics: /

i
. e
- Nominal Impulse Voltags: 125 #.ka

- Nominal time of front duration:

!
1.2/ ps(x30%)

/aé'e US(£20%)
10 %

1 - Nominal time duration of the half of tail"

- Max over=shoof on the peak of the waveforn:

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

2. ENVIRONMENTAL CONDITION DURING THE TEST

Air temperature: 23.0°C
Pressure: 957mb
Relative humidity % 429%,

—
SHATPR o,
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OSCILLOGRAM REGISTRATION

Negative impulse on Phase A Oscioflogram Net

VOLTAGE

Tek Prevu | [t = . Pririg
. & ; H "
b : R1=  50%VN (62,5kV)
et aitaary - I
ithmen i S R2=  100%VN (125kV)
Y T e _
i 2800 R SRR R3=  100%VN (125kV)
: : ! TSI gt AT -
: R PO I I Ve Rad=  100%VN (125kV)
— e M’“ e ,;ﬁ.—mﬁﬂl‘;#nm : i PTE M,
A [ o ¥ 3
T W
- R T 7 L e R . L
AT
B S T O R N
t{""“‘f . : = j
2 ot B O SR 4 /
: : £ /
4 . . . “ i
M{T6.0HS Al Ch) ., =400 V|
20 Sep 2018
T T AT T o o (T 0 9 1: 0856

Waveform Characteristics
Front time: 124 ps
Tail time: 43.54 s

Current ,
Telc Prevu | r = 7 ITAREE! R1= 50%VN (65,5kV)

AT A A D = 100%VN (125kV)
R3= 100%VN (125kV)
SR TICNR R T SURSERERH IR S Ra=  100%VN (125kV)
iz ;‘w—--»—- I;,T.i J«.drw.‘rvw-T ;

- : ; . i '
M[10.GHS] A] CHT L —4,00 v}

. . 20 Sep 2018
|Re1g] L I AN N <1 0 1 T 11:09:07

’

b -
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OSCILLOGRAM REGISTRATION

Negative impulse on Phase B

VOLTAGE

Telc Prevy |

) O

R4 Mu(.x:\wl{
- N

| Pririg

iy

. : m arnt !""-
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Waveform Chara

cieristics

Front time:
Tail time:

Current

1.22 ps
43.58 ps

Tel Preva | = = i Py
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Osciollogram Ne2

R1=
R2=
R3=
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50%VN (82,5kV)
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OSCILLOGRAM REGISTRATION

Negaiive impulse on Phase C Osciollogram Ne3

VOLTAGE

T Pricg
: R1= 50%VN (62,5kV)
R R2=  100%VN (125KkV)
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- . i - gt - et .
aN T S e T DI o R4=  100%VN (125kV)
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Waveform Characteristics
Front time: 1.22 ps
Tail time:. 43.56 s

Current
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SOUND LEVEL MEASURMENT

Revision 0

TEST REPORT
Ns 0052-4/20.09.2018

Certificate of accreditation

reg N8 IJTH valid unti] 11.12.2018

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

1. Three phase oil-immersed Shunt reactor, hermetically sealed,
PM 150 -20, Y, Ne252024, 2018

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0047/07.09.2018

L2

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

S

. Test methods used : IEC 60076-10:2003;

wh

. Date on which the product was received in test room: 17.09.2018

=2

. Tests performed:
6.1 Determination of sound levels - (JEC60076-10 ¢l.1 1.2)

7. Test date ; 20.09.2018
8. Test result: The product passed the tests.
9. The report contains: 5 pages

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

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

Head of “LTC-1]
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11. Test resuli;
Details of reactor
Serial Ne 1252024 kVAr: 150

Details of measuring instrument
Briiel & Kjeer

Brand:

Microphone type : 4188
Test conditions

Feeding voltage; 20000V

A weighted sound pressure level l:;f:

M Oil-immersed reactor - hermetically sealed

Voltage: 20000 kV

Type: 2238 Mediator

Frequency:

Serial Ne ;
Microphone serial Ne :

50 Hz

Measuring | dB | dB | dB | Measuring dB dB dB
position 1 2 3 position 1 2 3
o1 43,1 | 25,2 | 43,1 9 43,9 26,1 43,9

-2 43,6 | 25,4 | 43,6 10 44,3 25,8 44,3

3 43,9 | 25,1 | 43,9 1

4. | w447 @wa| 12 7

5 | 431 | 27,4 | 43,1 13 [/
6 42,6 | 253 | 42,6 | 14 [/
7 4332 | 433 15 L
8 |w7|ma ey 16

Arithmetic/energy average : | 43.12 dB | on 10 measure points

LpA 42,62 db

LwA 51,06 dB-

Environmental correction K
Principal prescribed countuy 6,975 m?

Total area of the surface test room

122,76 m?

2684705
2690664

Legend

1.2 Transformer naise
2= Background nofse

3 = Transformer
correct noise
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Details of reactor
Serial Ne :252024 KvAr: 135 Voltage: 20000 kV
Details of measuring instrument
Brand: Brijel & Kjzer  Type: 2238 Mediator Serial Ne : 2684705
Microphone type : 4188 Microphone serial Ne : 2690664
Test conditions
Feeding voltage: 20000V Frequency: 50 Hz
A weighted sound pressure level Lp—A
M  Oil-immersed reactor - hermetically sealed '
Measuring | dB | dB | dB |Measuring dB dB dB ]
position 1 Z 3 position 1 2 3 f
1 41,3 | 25,5 | 41,3 9 41,2 25,5 41,2 "
2 41,5 | 25,5 | 41,5 10 41,6 25,3 41,6
3 | a1 253 4t |11
4 42,6 | 25,1 | 42,6 12
"5 |42 1256 42,2 13 / /" Legend
6 |4ts |58 4,81 15 [ |1 ranstormer noise
7 a4 261 | 414 15 | T }2=backeround potse
-' 8 M3 | 257 | 41,3 | 16 ~— ;?rgﬁnéé?s?er. -
Arithmetic/ energy average : | 41,60 6B [ on 10 measure points

LpA 40,73 dB
LwA 49,17 dB

Environmental correction K 0,8933592
Principal prescribed countur 6,975 m?
Total area of the surface test room 122,16 m?
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Details of reactor
Serial No :252024 kVAr: 120 Voltage: 20000 kv
Details of measuring instrument '
Brand: Briiel & Kjeer  Type: 2238 Mediator Serial Ne : 2684705
Microphone type : 4188 Microphone serial Ne : 2690664
Test conditions ,
Feeding voltage: 20000V Frequency: 50 Hz
A weighted sound pressure level I:EE : _
¥ OQil-immersed reactor - hermetically sealed
Measuring | dB | dB | dB | Measuring dB dB dB
position 1 2 3 position 1 2 3
R 39,7 | 25,5 | 39,7 9 41,4 25,5 41,4
Z 41,4 | 25,5 | 41,4 .10 39,7 15,3 39,7
3 41,1 [ 253 | 41,1 | 41
4. 39,6 | 251 | 39,6 | 12 .
S5 | 41,3256 0 41,3 0 13 Legend
6 - 13981 29,8 | 39,8 14 1 = Transformer noise
7 39,5 | 264 | 39,5 | 15 | 2 = Background 5‘7\59. |
8 |8{27 48| 16 Correcanone
~ Arithmetic/energy average : | 40,43 dB | on 10 measure points

LpA 39,61 dB |
LwA | 48,04 dB

Environmental correction K 0,8933592
Principal prescribed countur 6,975 m?

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




FC5.10-1/10
All pages 5

Revision 0

X

Page 5

TEST LABORATORY "LTC - TEST"
TO "LTC" Lid.

SOUND LEVEL MEASURMENT

12. Testing scheme:

th
.

{

h

i
§
i

/

.",f ’
m N
]

Distance X =0.3m. Distarice D = 0.58m. Microphone height from floor: 0,43

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 on
2. Reproduction or copying of the contents of this report in any other form unless
its complete phoiocopying isnot allowed without written consent from LTC-TEST.

Notes:

TESTED BY :
L. Ha ocHoBaHune un.36a an.3 ot 30I1

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

Head of “L




JIABOPATOPHS 3A M3IIHTBAHE ,JITII - TECT”

KBM ,JITI EOOJ | Crpasnna 1 ot 2

CMUCHLK Ha NpoBeeHUTe U3NUTBaHUsS

/

i
:

. Tprdazer macien MyHTOB PEAKTOP, XEPMETHUCCKH 33TBODEH,
a1 PM 250-20, dabpraer Ne 251125, rogmua Ha npersponetso - 2018,

f
2. Saswuren Ha mamHTanueTo: “Jlemu Tpado” EATT, rp.Ilepmax, yi. Baagaticko Bpcranue Nel,
i

sasBka Ne 0024/12.05.2016r.
A~

3. Hpomssourern: “Jlemu Tpaho” EAJT; rp.Tlepnux, yi. Buanaitcko srcramme Not/, /
/
4, Texumuyecky fausn: /
v
- 7
 O6ozHauenne PM 250 - 20 %
 Homunanua mougsoct (KVA) 250
Yetvora (Hz) 50
HomonarHo Hanpexenne (V} , 20000
3ary6u npu oKonHa Temneparypa (W) 3800
Cxema Ha CEbp3EaHa Y
Perynayma:1-2 -3 250kVAr ~ 225KV Ar — 200kVAr
Peaxranc 1599 O/ph - 1776 Q/ph - 2001 Q/ph
zonaunonlo HUEG 24 kY (50 kV rms / 125 kV peak)
Oxnaxpase ONAN, KazaH ¢ pebpa
‘Hapgmopcka BrccurHE




JIABOPATOPHSA 3A MSIMTBAHE ,JITY - TECT” |
KBM ,,JITII” EQOOJ Crpanmia 1 or 2

6. MI3BBpIHend wanareanms:
6.1. Mameprane Ha axTaRHOTO CHIPOTHBIICHHUETO Ha HAMOTKHTE C TIOCTOSHEH TOk -
(IEC 60076-1:2011-1.11 Zy;
6.2. Vismepsate Ha peaxranca (IEC 60076 - 6 : 2007 — 1.7.8.5.2);
6.3. FaMeprare na sarybHTe 1ipy oxojHA TeMIIEpATYpa ~
(IEC 60076 - 6 : 2007 — T.7.8.6) ;
6.4. [nenexTprany wsrmreamms - (IEC 60076-3:2013) ’
0.4.1. Manursane na w3omamusta c HalPeKCHHE, IIPHTOKEHO 0T BEHITEH H3TOUHHK -
(TEC 60076-3:2013-1.1 0);
6.4.2. Vsrmreane na H30NANHATA ¢ MHAYKTHPAHO HAIPEKEHHE ~
(IEC 60076-3:2013-1.1 1.2);

6.5 Misiatease na mperpspane - (EC 60076-2:2000); f_\/"/ """ J
6.6. Mannrsane na wsonarnmsTa ¢ MBITHHEH uMIyac - (IEC -600.764:2002?,
6.7. Onpenernsne qa SBYKOBOTO HuBO - (IEC 60076-10:2005); \

AN
7. Hepuoy na wsnurpane; 21 - 23.05 2018,

8. Pesymrar o1 usmrTeanmsTa; Iponyxrst , Tpadasen macrex PCAKTOD, XePMETHYIECKH 3aTBOpEn”
tun PM 250 - 20, dabpruen Ne 251 125, npevuna yememuo mmuranmsra,

Pesynrary OT usnuTBANMATA ca BRITOYCHY B TECTOBH IPOTOKOTIY:
Ne 0029-1/21.05.2018; Ne 0029-2/22.05.2018; Ne 0029-3/23.05.2018; Ne 0029-4/23.05.2018 ;

9. CumchRa oT M3OHTRANEATA CHOBPIKG 2 CTPAHHAITL

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

PBKOBOJIMTEN HA "JITL]




TEST LABORATORY "LTC - TEST"
TG "L‘TC" Lfd. FC S.IO - 1/7
. Page1 | Allpages5s
ROUTINE TEST REPORT
Revision 0
TEST REPORT

Ne 0029-1/21.05.2018

Certificate of accreditation

reg. Ne8LJTH valid until 11.12.2018
issued by Executive Agency "BAS™
according to the requirements of standard
ENISO/AEC 17025:2006

e

1. Three phase oil-immersed shunt reactor, hermetically sealed,
PM 250 - 20, Y, Ne251125, 2018

e,

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street ,
order 0024/12.05.2018 :/"

/ o

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Viadaisko vastanie Streiﬂx/;_/
4. Test methods used : IEC 60076-1:2011;
IEC 60076-3:2013:

5. Date on which the product was received in test room: 18.05.2018

6. Tests performed:
6.1, Measurement of winding resistance (IEC 60076-1:2011-cL.1 1.2);
6.2. Measurement of reactance (IEC 60076-6:2007-c1.7.8.5.2);
6.3. Measurement of loss at ambient temperature (IEC 60076 - 6:2007 —1.7.8.6);
6.4. Dielectric routine tests (IRC 60076-3:2013)
6.4.1. Separate soutce AC withstand voltage test (IEC 60076-3:2013-c1.10);
6.4.2. Induced AC withstand voltage test (IEC 60076-3:2013-cl.1 1.2);

7. Test date: 21.05.2018
8. Test result: The product passed the tests

9. The report contains: 5 pages

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

Head of “LTH

7




TEST LABORATORY "LTC - TEST"

TO !"LTC!’I Ltd' FC 5‘10 - 1/7
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ROUTINE TEST REPORT : :
Revision 0

14. Test result

10.1. Measurement of winding resistance:

Power Ky, Rusw, Ry.w, Temperature during test
Q Q @ c
230kVAr | 1837 18,41 18,28
225kVAr 19,87 I 20,26 20,08
200kVAY 21,86 21,97 21,78

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

( D,
OXOROY.

TRANSFORMATOR

10.2. Measurement of reactance:

Power U1 U2 U3 i1 i ) I3
{V] [Vl V1 TA] [A] [A]

250kVAr 697,57 | 700.66 699.39 | 0.2514

0.2522 0.2519

225KVAr | 71413 | 713.02 | 74771 | 0,2315 | 0,234 | 0,2324

200kVAr 716.09 | 714.03 715.43 | 0,2061 00,2052 0.2055,




TEST LABORATORY "LTC - TEST" |
TO "LTC" Ltd. Fe310-17

Page3 | All pages5

ROUTINE TEST REPORT

Revision §

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

LN,

L
==

OOOE
[mo->zmomezrm
erele

WT1600

10.3. Measurement load losses at temperature 20 °C:

Power U1 T2 U3 11 12 I3 Pl P2 P3
N4 | [Vl V] [A] [A] [A] W1 [W] W]
250kVAr 2444 2446 2447 0747 | 0.751 0.759 15.6 15.8 15.1
225kVAr 2426 2427 2424 0.662 0.674 0.689 13.7 13.4 13.5
200kVAr 2480 2481 2478 | 0.611 | 0.634 0.628 13.6 13.1 12.9

Uav. fav. | 3P PK™¢

V] [A] (W] [W]

2444 0.752 46.5 3756

2425 0.675 40.6 3421

2479 0.624 39.6 3109

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

.-"’( t'
rar /
L
ﬁ P
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TO "LTC" Ltd.
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ROUTINE TEST REPORT
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Revision 0

10.4 Dielectric routine tests :
10.4.1 Separate source AC withstand voltage test:

\

;

G

—FE2N0TMOZ >0

®
o
0
i

e
N

Winding Earthing Testvoltage, Frequency, Test time,
. [kV] [Hz] [s] .
High voltage tank 50 50 60

Measurements were performed with expanded uncertainty: 3,6% for voltage and the eonfidence level P = 959%,

10.4.2 Induced AC withstand voltage fest:

Test voltage Frequency, Test time,
2xUn, [V] [Hz] [s]
40000 150 -
Measurements were performed with expanded uncertainty: 2% for voltage, 0,0016% for fégicn
P = 95%, P
z‘l./
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ROUTINE TEST REPORY

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)-VEM24/2/H-serial nr.;

- 345080101; 345080102; 345080103;
- Castresin CT(25-300/5A3-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. { Ha ocHoBaHwve un.36a an.3 ot 300N

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

Head of “LT(

/ v




TEST LABORATORY "LTC - TEST"
TO "LTC" Lid, FC5.10-1/3

Page1 | All pages?9

TEMPERATURE RISE, TEST

Revision 0

TEST REPORT
No(029-2/22.05.2018

Certificate of accreditation

reg Ne8 LITH valid until 11.12.2018

issited by Executive 4 gency "BAS", -
according to the requirements of standard /
EN ISO/IEC 17025:2006

1. Three phase oil-immersed shunt reactor, hermetically sealed,
PM 250-20, Y, 3251 125,2018

2. Customer : LEMI TRAFO J SC, 2304 Pernik, BULGARIA »1 Viadaisko vastanie Street
order 0024/12.05.2018

T
o

///

> Manufacturer: LEMI TRAFO JSC, 2304 Pemnik, BULGARIA .1 Vladaisko vastaﬁét}g&/
4, Teét methods used : IBC 60076-2-¢1.7.3.2;
5. Date on which the product was received in test room: 18.05.2018
6. Tests performed:
6.1. Temperature rise test — IEC 60076-2
7. Test date: 22.05.2018
8. Test result: The product passed the tests

9. The report contains: 9 pages

...............

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

Head of “L'TQ

™ 7
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'TEST LABORATORY "LTC - TEST" -
TO "LTC" Ltd. FC5.10-1/8

Page2 | All pages9

TEMPERATURE RISE TRST
Revision 0
10. Test results:
Powsr 250 kKVAr Frequency - 50 Hz Year of production 2018
Cooling ONAN Overfemperature 55K-60K Veclor group Y
Insulation class | 125/50/24 Type ] PMI250-20 Coeff. Temperat.Material| 235
Voltage (V) 20000
Tapping 's(kVAr) 250 / 2257200
Current (A) . 722168077
Connection Star /
Insulation class (kV) 24 /
Ratio 20000V Temperature reference (°C) 75
Load
losses
. { Watt )
Guaranieed value 3500
Tolerance (%) +5%
Measured value 3756
Deviation (%) - 1.16% -

MEASUREMENT OF WINDINGS RESISTANCES BEFORE HEATING

Measure temperature : 17.6°C

Winding 20000V
K (o))
Phases ‘
V1w 18,179
[ FINAL RESULTS |
WINDINGS
RESULTS AT THERMIC REGHIVE HV
T1 Ambient temperature 21,82 1 °C
To Maximum temperature of the ol 72411°C
Tra Temperature in the upper part-of the radiators 58,81 °C
Trb Temperature in the lower part of the radiators 40,17 | °C
DTm Average over temperature of the oil To«{Tra-Trb)/2-T1 . 40,82 m*
\\ e T 0, B,

RESULTS AT SWITCHED OFF LOAD /’ffj"/ 5
T1 Ambient temperature
Ro Resistance of the windings at the moment of switched off load
T Maximum femperature of the oil
Tra Temperature in the upper part of the radiators
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| TESTLABORATORY "LTC.THEST"
TO "LTC" Lid. FC5.10-1/8

Page3 | All pages9

TEMPERATURE RISE TEST
Revision 0
Trb Temperature In the lower part of the radiators 40,53 j °C
DTm  Average over temperature of the oil To-(Tra-Trb)/2-T1 4052 | K
OVERTEMPERATURE OF THE WINDINGS TOWARDS THE AMBIENT TEMPERATURE !
DT2 Overtemperature of the windings at switched off K }
load(R1/R0Y*(235]225]+To)-235[225]-T1 57,42
Dio Maximum overtemperature of the olt at switched off load 5078 | K
Dicu Overtemperature of the windings towards the ambient temp. [k ;
DT2+(DTm-DTm1) 57,83
i
10.1 Temperature rise test: U
s
0
ours CH 1 CH2 CH3 CH4 CHS5 CHG
Ambient | Ambient | Ambient | Max. Upperrad. | Loverrad.
, (°C) (°C) {°C) (°C) (°c} 0
00:00:00 17,60 17,00 17,20 17,18 18,00 16,94
00:30:00 17,00 17,00 17.20 20,51 19,30 17,05
01:00:00. 17,40 17,00 17,80 32,28 26,01 19,18
01:30:00 17,50 17,50 18,00 41,13 ' 34,91 23,19
02:00:00 17.80 17,80 18,30 A7,80 39,81 26,37
02:30:00 18,20 18,20 18,70 52,84 43,95 29,64
03:00:00 18,50 18,50 18,00 67,14 46,82 31,20
03:30:00 18,00 18,00 19,50 80,76 49,76 33,41
04:00:00 19,50 19,50 20,00 83,41 51,73 34,04
04:30:00 18,50 19,50 20,00 66,87 53,23 36,04
05:00:00 20,00 20,00 20,50 6789 54,63 37,08
05:30:00 20,20 20,40 20,70 69,45 55,79 ‘ 38,06
08:00:00 2036 20,70 21,00 70,71 56,86 38,76
06:30:00 20,30 21,00 21,20 71,79 57,34 39,00
07:00:00 ' 20,70 21,20 21,30 72,04 57,86 38,76
07:30:00 20,70 21,30 21,50 72,26 59,33 39,70
08:00:00 21,00 ' 21,50 21,80 72,31 59,37 40,08
08:30:00 21,00 21,80 22,00 72,34 59,52 40,01
08:00:00 20,98 21,65 21,86 72,35 58,60 40,05
09:30:00 24,00 21,76 21,95 72,37 59,79 40,07
10:00:00 21,02 21,78 21,99 72,38 59,83 40,12
10:30:00 21,04 21,80 22,00 72,40 58,88 40,14
11:00:00 21,04 21,80 22,02 7241 59,01 40,17

Measurements were performed with expanded uncertainty 6% for femperatyre and the confidence level P = 059
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“Temperature cil
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19.2 Measurement of winding resistance after shutdowx:

phase V - W

Minutes Q AT

0:01:00 22,5235 56,36
0:02:00 22,4586 55,46
0:03;00 22,4042 54,71
0:04:00 22,3593 54,08
0:05:00 22,2038 53,17
0:06:00 22,2547 52,63
0:07:00 22,2040 51,92
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TEST LABORATORY "LTC - TEST"

'C 5.10-1/8
TO "LTC" Lid. FC 1
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TEMPERATURE RISE TEST -
Revision 0
0.08:00 22,1501 51,18
0:09:00 22,1148 50,68
0:10:00 22,0851 49,86
0:11.00 22,0250 49,44
0:12:00 21,9717 48,70
0:13:00 21,0268 48,07
0:14:00 21,8956 47,65 ,
/
,'j

0:15:00 21,8613 47,18 /
0:16:00 21,8074 48,41
0:17:00 21,7863 46,12
0:18:00 21,7478 4559
0:19:00 21,7029 . 4496
0:20:00 21,6823 44,68

Measurements were performed with expanded uncertainty 0,5% for resistance and the confidernce level P = 95%.
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/
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TRANSFORMATOR
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88,00

Cvertemperature HY winding

Y= 8EH1255 - 4E+1 105 + TEHO9x¢ - BE+07:C 4 29340747 - 1690,5¢ + 57.412

56,00 -

54,00 £

S
=

Gvertemperature (i}
w
k=]
3

2
8

46,00

44,00

42,00

G:00

002

Minutes

0:05 0.08 o 014 47 0:20 0:23
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i1. Instruments used for the tests:

- Microchmmeter-MRC61 05N-setial nr.0928-53 06;

- Watimeter " 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;0919533'6;,

- 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. | Ha ocHoBaHue 4n.36a an.3 ot 300

s:" Ha ocHoBaHwve un.36a an.3 ot 30r1
|
Head of “LTC:
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TEST REPORT

N8 0029-3/23.05.2018

Certificate of accreditation

reg Ne81ITH valid wntil 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 Viadaisko vastanie Street

SUBJECT: Three phase oil-immersed rea ktor, hermetically sealed

250kVAfr - 20kV

REF. CUSTOMER No 24 Dated: 12-05-18
REF. CONSTRUCTOR
1{/
‘_/
TEST ROOM : “LTC - TEST" Pernik
/ /

OBJECT OF THE TEST:

oy
customer order. /

- /‘

Test is tarried out to determine the conformity of the prn?m——

DATE OF ISSUE

RECEIVER COPY

L~
23-May-18

LEMI TRAFG ISC, 2304 Pernik, BULGARIA

THE TESTER
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Serial Ne 251125
Power 250 kVAr—[ fl?requenoy 50 Hz J Ear of production 2018
Coaling ONAN Overtemperature| 55K-80K Vector group Y
Insulation class | 125150124 Tvpe PI250-20 Standard EECGUU'-’ 5-3
Primary winding [
~ /
Voltage (V) 20000 /
Tapping's +2x2.5% /
Current (A) 7.22 _
Connegtion Star I8
Insulation class (kV) 24 , ]
/.

IMPULSE TENSION: 125kV

Testing scheme

7
POLARITY: NEGATIV};’ J
NORMAL WAVE 1,2 £30%/ 50 +30%,
[i

I

— €8

Rei

—

Rpl

[

& SUBJECT
3 OF
TEST

OSCILLOSCOPE

Tmpulse 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:

o —

Date:

23.05.2018

T e

s Ebfif g -

/

4
]

MG
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OIL - IMMERSED DISTRIBUTION TRANSFORMFER

250kVAr 20kV

1.REQUIREMENTS OF THE TEST:

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

The impulsé must have the following characteristics:

- Nominal Impulse Voltage:
- Nominal 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 IFC-EN-60076-4

2. ENVIRONMENTAL CONDITION DURING THE TEST

Air temperature: 19.5°C
Pressure: 9583mb

Relative humidity % A47%

125
1.2
80

10

kv
us(+30%)
Hs(+20%)
%
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LIGHTING IMPULSE TEST

OSCILLOGRAM REGESTRATION

Negative impulse on Phase A

VOLTAGE

'!'Rkstcrn! s e T T
L |
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[ 7Y 1= N e ey
T [T 2% A DOTH
Fenrike fra 110 oot A28FAs

Waveform Characteristics

Front time:
Tail time:

Current

1.28 us
48:46 s

Phok Stop |

[ e o}

[
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Oscicllogiram Ntl'l

|
f{

f
50%VN (62,5kV)

Ri=
R2=  100%VN (125kv)
R3=  100%VN {125kv)
Ra= 100%VN (125kV)
“f!'
./-
R1=  B0%VN (65,5kV)
R2= 100%VN (125kV)
R3=  100%VN (125kV)
Ré= 100%VN (125kv)
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OSCILLOGRAM REGISTRATION

Negative impulse on Phase B Osciollogram Ne2

VOLTAGE

'['uilc Stc);:} ~ T .,_g_., e | Ri= 50%VN (62, kV)
P : R2= 100%VN (125kV)
€5t framr ) R R3= 100%VN (1_5kV)
. R Rd=  100%VN (125Kv)
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Waveform Characteristics
Front time: 1.30 us
Tail time: 48.42us

Current

e T R1=  50%VN (62,5kV)
: . R2=  100%VN (125kV)
R3=  100%VN {125kV)
; R4=  {00%VN (125K\V)

B B Y g e e id o 2 e e

MIG.0Ms A T 3,00 v

e g et ) e e e 23 MOy 2018
Pl ] TR T SO i by [T0OG ;'3_.13::2

7
. p
=




TEST LABORATORY "LTC - TESTY
TO "LTC" Lid, FC5.10-1/9

Page 6 | All pages 6

LIGHTING IMPULSE TEST

Revision 0

OSCILLOGRAM REGISTRATION /

/
f
4
/
Negative impulse on Phase ¢ Oscioflogram Ne3 /f
!
/
VOLTAGE
TekSI.op. i o S A
o ;o ; R1= 50%VN (62,5kY) ‘
- : : R2= 100%VN IR
k 11-"--"-% i o ““nwﬂmﬂ-’“‘ :,m R3= 109!%\/[\1 (125{(\])
N T Ra= 100%VN (125kV)
—-{‘#—2"“—‘ Tl S s \-ﬂ""f
T T !, /
— -,.:-:JA:-.--_P”-'"""'M\ \/
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WER WO T VR e Ve FT 2y 2o

Waveform Characteristics

Front time: 1.28 .us
‘Tail time: 48.44 s
Current -
Toeion bt T T R1= 50%VN (62,5kV)
i i _ R2=  100%VN (125kV)
i R3= 100%VN (125kV)

R4= 100%VN (125kV)
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TEST REPORT
Ne 0029-4/21.05.2018

Certificate of accreditation .

reg Ne81JIH valid until 11.72.2018 A
issued by Executive Agency "BAS",

decording to the requirements of stondard /
ENISOAEC 17025:2006 //’

/

1. Three phase oil-immersed Shunt reactor, hermetically sealed, ,/ /
PM 250 - 20, Y, Ne251125, 2018 [(L/

/

2, Customer : LEMI TRAFQ JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanj tte{:t

order 0024/12.05.2018 / ’
. Manufacturer: LEMI TRAFO [ SC, 2304 Pernik, BULGARIA L1 Vladaisk?)ﬂéstanie Street

La

4. Test methods used : TEC 60076-10:2003;

Lh

. Date on which the product was received in test room: 18.05.2018

o

. Tests performed:
6.1 Determination of sound levels - (TEC60076-10 c1.11.2)

7. Test date ; 23.05.2018

o0

. Test result: The product passed the tests
9. The report contains: 5 pages

10. Site: Test Room "L TC-TEST", Pernik

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

Head of “LTC-TE




TEST LABORATORY "LTC - TEST" . ;
TO "LTC" Lid, EC516-110

Page2 | Allpagess

SOUND LEVEL MEASURMENT -
Revision 0
11. Test result:
Details of reactor ‘
Serial Ne 1251125 . kVAr: 250 Voltage: 20000 kv .
Details of measuring instrument
Brand: Briiel & Kjeer  Type: 2238 Mediator Serial Ne: 2684705
Microphone type : 4188 Microphone serial Ne : 2690664
Test conditions
Feeding voltage: 20000V Frequency: 50 Hz ‘
A weighted sound pressure level LpA : S~ |
M Oil-immersed reactor --hermetically sealed / :
.\!\._ . a
Measuring | dB | dB | dB Measuring dB dB dB—"
~_Pposition 1 2 3 | position 1 2 3
1 44,1 | 26,6 | 441 9 44,8 25,5 44,8
2 44,4 | 26,1 | 44,4 10 44,4 258 | 44,4
3 44,8 | 26,7 | 448 | 41
4 #3264 | 3] 12 , .
5 436 | 262 | 43,6 | 13 Legend
6 43,3 | 25,9 | 43,3 14 1= Transformer noise
7 #3956 w9 15 2= Background noise
8 (454 45| 16 ot
Arithme’tic/energy average @ | 44,21 dB | on 10 measure points

LpA 43,3448
LwA 51,78 dB _

Environmental correction K 0,8933592

Principal prescribed countur 6,975 m?
Total area of thesurface test room 122,16 m?
;ﬁ"/

P j/’h




TEST LABORATORY "LTC - TEST"

TO "LTC" Lid. FC5.10—1/10

Page3 | Allpages5

SOUND LEVEL MEASURMENT —
Revision: 0

Details of reactor
Serjal No :251125 kVAr: 225 Voltage: 20000 kV
Details of measuring instrument
Brand: Briel & Kjzr Type: 2238 Madiator Serial Ne : 2684705 !
Microphone type : 4188 Microphone serial Ne: 2690664 |
Test conditions : ;
Feeding voltage: 20000V Frequency: 50 Hz

A weighted sound pressure leve! f._';;'\“:

M Oil-immersed reactor - hermetically sealed k -

Measuring | dB | dB | dB | Measuring dB dB dB
position 1 2 3 | position- 1 2 3
1 41,8 | 26,3 | 41,8 | g 41,7 26,8 IoM,7
2 V4421 424 10 42,3 26,6 42,3
3 | 4258 42 11 '
4. | 41,7 [ 26,4 ] 41,7 12 -
5 | #s3 7 {43 13 . Legend
e 41,5 | 26,2 | 41,5 ' 14 | 1= Tfan'szfééjn.e,r-nqise
T 41,9 | 26,1 | 41,9 15 o 2-=~._B-aC.kSrQ:U:“d noise
8 w45 | a4 16 | Coreceniat
Arithmetic/energy average : | 41,82dB | on 10 measure points

LpA 40,94 d8
LwA 49,38 dB |

Environmental correction K 1 0,893,359

Principal_ prescribed countur 6,975 m?
Total area of the surface test room 122,16 m?
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SOUND LEVEL MEASURMENT e
Revision 0

Details of reactor
Serial Ne 1251125 kVAr: 200 Voltage: 20000 kv
Details of measuring instrument
Brand: Briie! & Kjeer Type: 2238 Mediator Serial Ne : 2684705 f
Microphone type : 4788 Microphone seriat Ne : 2690664 |
Test conditions f
feeding voltage: 20000V Frequency: 50 Hz !

A weighted sound pressure level L_p-z: :
M Oil-immersed reactor - hermetically sealed

Measuring | dB | dB | dB Measuring | dB dB dB
position 1 2 3 position 1 2 3
1 40,2 | 26,8 | 40,2 9 40,2 26,6 40,2
.2 40,4 | 26,6 | 40,4 10 0 | 40,5 26,1 40,5
-3 | 39,7 | 27,1 | 39,7 11
4 39,5 | 264 1395 | 12 |
5 39,9 | 26,5 | 39,9 | | 13 Legend
e 40,3 | 26,3 | 40,3 14 - 1:'{ra'ﬁ,~_§f§ﬁﬁéﬁnbise
7 a0t (265 (w00 ] 15 2 = Background noise
8 [w7]wa w7] 16 comectnone
Arithmetic/energy average : | 40,15d8 | on 10 measure points

LpA | 39,27 dB
LwA 47,71 dB

Environmental correction K 0,8933592

Principal prescribed countur 6,975 m?
Total area of the surface test room 122,16 m?
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SOUND LEVEL MEASURMENT

Revision 0

12. Testing scheme:

Distance X = 0.3m.  Distance D = 0.60m. Microphone height from floor: 0,48m

13. Instruments used for the fests:

- Calibrator Sound Leve] Meter, serial nt. 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 :

L.

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

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

Head of “LTY{




JABOPATOPHSI 3A MI3TMTBAHE ,,JITI - TECT” )
KBM ,,JITIP” EQOJ, Crpasung 1 o1 2

i

1.Tpudazen Macien MyHTOB peaxrop, XepMETHYECKH 3aTBOPEH,

Tur PM 400-20, habpuuen Ne 249477, ropuma Ha mpomseogcTso - 2016,

2. 3assuren Ha w3nuTaruero: “Jlemn Tpabo” EAJL; rp.Ilepunk, yi Brapaiicko poctanme Nel,
zagexa Ne 0006/26.02.2016r.

3. lpomseommren: “Jlemu Tpado” EALL; rp.Hepruk, yr. Bragatioko secramme Nel.

4, TeXHUYECKH TaHIH:

OBo3zHaueHme PM 400 - 20
Homunanua mowgnocr (kVA) 400
Hecrota (Hz} 50.
HomowanHo ranpexenne (V) ~20000
3ary6u npu oKonna Temneparypa (W) 4300
Cxema Ha CE'bp3BaHe Y

Perynaymsa:1-2 -3

400KkVAr — 360kVAr —320kVAr

Peakranc

1000 Q/ph-1111 Q/ph - 1250 Q/ph

MzonamonHo HIBO

24 kV (50 kV rms / 125 kV peak)

Oxnaxpase

ONAN , kazati ¢ pefpa

Hagmopcka Brcounua

5. Jlara Ha nony4asaHe Ha IPOAYKTA 34 M3MHUTBAHE B 1aGopaTopyiT

<1009 m /
L T




JABOPATOPYS 3A M3IUTBAHE ,JITH - TECT”

KBbM ,,iTIl* EOOJ Crpanna 1 ot 2

6. VI3BEpINGHY H3NHTRAHML
6.1. MamepBane Ha gRIMBHOTO CHIPOTURNIEHHETO HA HAMOTKHTE C TIOCTOAHSE TOK -
(IEC 60076-1:2011-1.11.2) ;
6.2. Usmepsare ma peaxranca {IEC 60076 - 6 : 2007 - 1.7.8.5.2) ; '
6.3. Vismepsane Ha 3ary0pTe IpH OKOJIHA TEMIEPATypa -
(IEC 60076 - 6 : 2007 ~1.7.8.6) ; |
6.4. JImenexrprrasy wsmursanus - (JEC 60076-3:2013) ‘
6.4.1. iannTBaue HA W30NATIALTE ¢ HATIPEKEHHE, IIPHIIOIKEH0 OT BRHICH MATOTHHK - ¢
(IEC 60076-3:2013-1.10); f
6.4.2. Vanurrage Ha H2004HLTa ¢ HHAYKTHPAHO HAIPEeKEHHE ~
{IEC 60076-3:2013-1.11.2);
6.5.Visnnteane Ha nperpsisane - (IEC 60076-2:2000);
6.6. VisnuTeaHe Ha H30IAIMATa ¢ MEmmen mvuyic - (TEC 60076-4:2002);
6.7. Onpezensne Ha 38yKoE0T0 HiES - (IEC 60076-10:2005),

:

!

7. Tleproy ga usnuTeame: 07 - 09.03.2016r. ~—

8. Pesynrar ot mamuteanusra: HpoxyxrsT ,, Tpudazen MacaeH peakrop, xepMemqecm 3aTBOpeR”
Hn PM 400 - 20, dabpuger Ne 249477, npemuna yenemHo M3OHTAHEATA;

PesyiTaTy OT HIHTBAHNITA C4 RIKJIOUEHH B TECTOBH FPOTOKOIHA!
Ne 0007-1/24.03.2016; Ne 0007-2/25.03.2016; Ne 0007-3/26.03.2016; Ne 0007-4/26.03.2016;

9. CnmMCEKa OT M3MUTBAHMSTA CHABPNKA 2 CIpaHHIH.

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

PBKOBOJUATEJ HA "JITI




TEST LABORATORY "LTC - TEST"
TO "LTC" 14d. FC5.10-1/7
Page1 | All pages5
ROUTINE TEST REPORT ‘
Revision 0
TEST REPORT

Ne 0007-1/24.03.2016

Certificate of accreditation

reg Ne8IJTH valid yntil 11.12.2018

issued by Executive Agency "BAS",

according to the requirements of standdird /
EN ISOAEC 17025:2006 /

1. Three phase oil-immersed shunt reactor, hermetically sealed,
PM 400.- 20, Y, Ne249477, 2016

Nu Lo

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanic Street ‘ .
order 0006/26.02.2016

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Viadaisko vastanie Str(z’; /

4. Test methods used : IEC 60076-1:2011;
IEC 60076-3:2013;

5. Date on which the product was received in test room: 22.03.2016

6. Tests perfermed:
6.1. Measurement of winding resistance (JEC 60076-1:2011-cl.11.2);
6.2, Measurement of reactance (IEC 60076-6:2007-c1.7.8.5.2);
6.3. Measurement of less af ambient temperature (IEC 60076 - 6:2007 — 1.7.8.6);
6.4. Dielectric routine tests (IEC 60076-3:2013)
6.4.1. Separate source AC withstand-voltage-test (TEC 60076-3:2013-cl.10);
6.4.2. Induced AC withstand voltage test(IEC 60076-3:2013-c1.11.2);

7. Test date: 24.03.2016
8. Test result: The product passed the tests

9. The report contains: 5 pages

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

Head of “LT




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

Page2 | Allpages$5

ROUTINE TEST REPORT

Revision 0

19, Test result:

10.1. Measurement of winding resistance:

Power Riwv, Ruw, Ry, Temperature during fest
0 2 Q °C
400kVAr 13.725 13.733 13.738
360kVAr | 14941 14.955 14.964 )
320kVAr | 16532 16.527 16,531 /
Measurements were performed with expanded unceriainty 0,5% and the confidence level P = 95%.

10.2. Measurement of reactance:

Power U1 2 U3 1 |/ I3 X1/ph | X2/ph | X3/ph
[V] iv] Vi [AL [A] [A] [O] [Q] [
400KV Ar 742.3 741.9 741.6 | 0.7364 | 0.7389 | 0.7389 | 1008 1004 1005
360kVAr 743.3 7437 743.9 | 0.6666 | 0.6652 | 0.6666 1115 1118 1116
320KV Ar 742 742.4 742.2 | 0.5893 | 0.5883 0.589 125% 1262 1260

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

.

o




TEST LABORATORY "LTC - TEST"

TO "LTC" Lid. FC5.10~-1/7

Page 3 | All pages5

ROUTINE TEST REPORT
Revision 0
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10.3. Measurement load losses at temperature 20 °C:

Power U1 02 U3 1 j ¥4 I3 Pi P1 P1
Vi Vi V] [A] [A] [A] W] [W] W]
400KV AY 2498 2501 2500 1.873 1,876 1.874 39.6 38.7 38.6
360KVAY 2501 2502 2500 | 1.537 1.541 1.542 28.72 28.74 28.79
320kVAr 2499 2500 2499 1.266 1.768 1,271 21,59 | 21.64 | 21.52
Uav. Iav. 5P PIE
[Vl [A] [W] W]
2500 1875 116.9 | 4436
2500 1.54 86.25 3926
2499 1.267 64.75 3444

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

Sy
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TEST LABORATORY "LTC - TEST"

TO "LTC" Lid. FC 5.10 - 1/7
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ROUTINE TEST REPORT

Revision 0
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/
10.4 Dielectric routine tests : ‘,./
10.4.1 Separate source AC withstand voltage test: \/
Winding Harthing | . Testvoltage, Frequency, Test time,
[kV] [Hx] [s]
High voltage tank 50 50 60

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

16:4.2 Induced AC withstand voltage test:

Test voltage Frequency, Test time,
2xUn, [V] [Hz] Is]._

40000 150

Measurements were performed with expanded uncertainty: 2% for voltage, 0,0016% for ﬂ‘gﬁi‘{f{arg ﬁ,\q{zg@éfq@ﬁ denge level
G 5,7 e

P =95%.

v 13 -

o
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TEST LABORATORY "LTC - TEST"

TO "LTC" Led. FC510-1/7

Page5 | All pages 5

ROUTINE TEST REPORT —
Revision 0

11,  Imstruments used for the tests:

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

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

- Wattmeter " Yokogava"-WT1600 serial 1ir.913702269;

- 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

e

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 Imlessfﬂs
complete photocopying is not allowed without writien consent from LTC—eTESTf

TESTED BY :

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

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

Head of |
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TEST LABORATORY "LTC - TEST"

TO "LTC" Ltd. FC3.10-1/8

, Page1 : Allpages9 =
TEMPERATURE RISE TEST -
Revision 0 ;

TEST REPORT
NeQ007-2/25.03.2016

Certificate of accreditation
rég Ne8LJIH valid until 11.12.2018
isswed by Executive Agency "BAS",

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

1. Three phase oil-immersed shunt teactor, hermetically sealed,
PM 400-20, Y, Ne249477, 2016

2. Customer : LEM! TRAFQ 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 60076-2-c1.7.3.2;
5. Pate on which the product was recéived in test room: 22.03.2016
6. Tests performed:

6.1. Temperature rise test —IEC 60076-2

7. Test date: 25.03.2016

8. Test result: The product passed the tests

9. The report contains: & pages...............

Ha ocHoBaHune un.36a an.3 ot 301

Head of “LTCH




TEST LABORATORY "LTC - TEST"
TO "LTC" Ltd. FC5.10-1/8
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TEMPERATURE RISE TEST o
Revision 0
10, Test results:
Power 400 kVAr Frequency 50 Hz Year of production 2016
Cooling ONAN Overtemperature 80K-B5K Vector group ¥
Insulation class | 125/50/24 Type Pi400-20 Coeff. Tempsrat Material | 235
Voltage (V) 20000
Tapping's(kVAr) 400/ 360/ 320
Current (A) 11.66/10.39/6.24 >
Connection Star /
Instlation class (kV) 24 ‘ /
/
Ratio 20000V Temperature reference (°C } 75 ,/
Load !
losses ,
{ Watt)

Guaranteed value 4300

Tolerance (%) . +5%

Measured value 4436

Deviation (%) +3.16%

MEASURENMENT OF WINDINGS RESISTANCES BEFORE HEATING I

Measure termperature : 14°C

Winding 20000V
K o]}
Phases
V-1 13415
FINAL RESULTS |
WINDINGS

RESUL.TS AT THERMIC REGIME
71 Ambient temperature
To Maximum temperaiure of the oil
Tra Temperature in the upper part of the radiators
Trb Temperature in the lower part of the radiators
PTm  Average over temperature of the oil To-{Tra-Trb)/2-T1
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TEST LABORATORY "LTC - TEST"
TO "LTC" Lid. FC5.10-1/8
Page3 | Allpages9 =
TEMPERATURE RISE TEST ,
Revision 0
RESULTS AT SWITCHED OFF LOAD
T Ambient temperature 17,27 | °C
Ro Resistance of the windings at the moment of switched off load 16,599 | Q
T Maximum temperature of the oil 61861 | °C
Tra Temperature in the upper part of the radiators 47,58 | °C
Trh Temperature in the lower part of the radiators 32,88 1 K
DTm  Average over temperature of the oil To-(Tra-Trb)y2-T1 36991 K

OVERTEMPERATURE OF THE WINDINGS TOWARDS THE AMBIENT TEMPERATURE

DT2 Overtemperature of the windings at switched off K
load(R1/R0)*(235[225]+T0)-235[225]-T1 55,83
Dto Maximum overtemperature of the oil af switched off load ‘ 45,66 | K
Dtcu Overteémperature of the windings towards the ambient temp. ' K N
DT2+{DTm-DTm1) 57,08
/
16.1 Temperature rise test: /
i
. /
Hours CH1 CH2 CH3 CH4 CH5 / CHB :
Ambient Ambient Ambient Max. © Upper paaN | /Lovwaﬂ.
°C) C) ) (°C) °C) —1°C)
00;00:00 13,00 13,20 13,00 14,20 14,20 13,00
00:30:00 13,00 13,20 13,00 23,39 19,72 13,78
01:00:00 1300 13,20 13,00 32,37 25,89 16,75
01:30:00 13,50 13,20 13,80 38,54 30,88 19,83
02:00:00 13,80 14,00 13,80 43,56 34,30 2270
02:30:00 14,00 14,20 14,00 47,23 37,02 24,70
03:00:00 14,20 14,20 14,20 50,24 38,94 25,81
03:30:00 14,80 14,50 14,50 52,90 41,04 27,35
04:00:00 16,50 15,00 15,00 55.05 42 59 28,74
04:30,00 16,20 15,70 15,50 56,89 43,44 _ 29,72
05:00:00 16,00 18,00 15,80 58,12 44,74 30,48
05:30:00 16,30 16,20 15,80 ' 59,19 45,69 30,89
0B6:00:00 16,70. 16,50 16,00 50,04 46,32 31,38
06:30:00 17,00 16,40 17,00 60,91 46,42 32,03
07:00:00 17,00 16,50 17,00 61,59 47,55 32,52
07:30:00 17,20 16,80 17.00 62,31 48,18 32,86
08:00:00 17,40 17,00 17,00 62,83 48,44 33,30
08:30:00 17.60 17,00 17.20 62,87 48,41 33,42
09:00:00 17.85 16,89 17.12 62,85 48,47 , 33,46
_ 09:30:00 17.80 17,00 17,00 62,93 48 55 33,66

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

[
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TTemperature [°C)

70

65

60

55

Temperaiure off
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TEST LABORATORY "LTC - TEST"
TO "LTC" Ltd. FC5.10-17

Page5 ! Allpages?

TEMPERATURE RISE TEST

Revision 0

poarzmonazrn

10.2 Measurement of winding resistance after shutdown:

phase V-W

Minutes Q AT
0:01:00 16,445 52,97
0:02:00 7 16,328 50,82
0:03:00 16,227 48,92
0:04:00 16,148 4746
0:05:00 16,085 4629
0:06:00 16,022 45,12
0:07:00 15,972 44,19
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TO "LTC" Ltd,
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TEMPERATURE RISE THST T
Revision 0
0:08:00 16.938 43,56
0:09:00 ' 15,875 42,39
0:10:00 15 841 41,76
0:11:00 15,804 41.07
0:12:00 16,763 40,31
0:13:00 15,744 39.96 /
0:14:00 15,708 39,24 I .
;i ;
0:15:00 15,588 38,02
!
0:16:00 15..645 38,12
0:17:00 16,637 37,97
0:18:00 15,62 37.66
0:19:00 15,592 3714
0:20:00 18,575 36,82

Measurements were performed with expanded uncertainty 0,5% for resistance and the confidence level P = 93%,
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TEST LABORATORY "LTC - TEST"
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TEMPERATURE RISE TEST

Revision ¢

Qvertemperature HV winding

Y = 4E4+12x6 - 3E+11x5 + BEL00x4 - 1E+08x2 + 81598952 - 4602, 5x + 55,829

86,00

L o L Y NS 5 O 3 A 1 0 A s

&
3

Overtemperature {K)
&

c
T o = o L TN B S S

3800 1T S , B S EEE L i
0:08:00 0:02:53 (:05:46 $:08:38 0:11:31 01424 o7 0:20010 ! 0:23:02
Minutes /

11. Instruments used for the tests:

- Microohinmeter-MRC6105N-serial nr.0928-5306;
- Wattmeter " Yokogava"-WT1600 serial nr.91J702269;




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

FC5.10~1/8

TEMPERATURE RISE TEST

Page9 | Allpages9

Revision 0

- 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 448/2017Z - serial nr: 1,2,3,4,5,6,7;

- Mechanical chronometer type Slava serial o, 0521682

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 from LTC-TEST.

TESTED BY :

1.| Ha ocHoBanue un.36a an.3 ot 30

Head of “LTC-TES

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

(signature and stamp)
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Revision 0
TEST REPORT

Mo 0007-3/26.03.2016

Certificate of accreditation

reg Ne8IJIH valid until 11,12.2018
issued by Executive Agency "BAS™,
according to the requirements of standard

EN ISO/AEC 17025:2006

CUSTOMER: LEM! TRAFO JSC, 2304 Pernik, BULGARIA ,1 Viadaisko vastanie Street

{ SUBJECT: : Three phase oil-immersed shunt reactor, hermetically sealed

REF. CUSTOMER N¢

| REF. CONSTRUCTOR

400kVAr - 20kV

8 Dafed: 26-Feb-16

TEST ROOM :

OBJECT OF THE TEST :

“LTC - TEST" Pernik g

Test is carried cutto determine the conformit
cusiomer order.

of the p}oduct fo the

DATE OF ISSUE

RECEIVER COPY

26-Mar-16

LEMI TRAFO ISC, 2304 Pernik, BULGARIA

THE TESTE

Ha ocHoBaHune un.36a an.3 ot 301

FOR CUSTOMER
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Serial Ne 249477
Power 400 KVAr | Frequency 50 Hz Year of production 2016
Cooling ONAN Overtempetature | 55K-60K \Vector group Y
insulation class| 125/50/24 Tvpe PR400-20 Standard IECE0076-3
Voitage (V) 20000
Tapping's +2%2.5%
Current {A) 11.55
Connection Star
Insulation class (kV) 24
IMPULSE TENSION: 125kV - POLARITY: NEGATIVE
Testing scheme NORMAL WAVE 1,2 £30% / 50 £20%
Rsj Rse
E— I e, @ |
] [ T o A

S8 &l Rpe RTH susJECT
— ﬂ p . [

“—T: Rz

ST !
[ala] LLDSCOF/ )

Impulse generator "AME"
Total max load of tension 400KV - Energy at max load of tensian- 20 kJ
Number of arms ; Four arms in setial

CALIBRATION CONSTANT FOR IMPULSE TEST:

K =6794.8

Cf

Result from the test:

Date:

26.03.

2016
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LIGHTING IMPULSE TEST T
Revision 0
OIL - IMMERSED SHUNT REAKTOR
400kV Ar - 20KV
1.REQUIREMENTS OF THE TEST:
The impulse must have the following characteristics:
- Nominal Impulse Voltage: 126 KV
- Nominal time of fronf duration: 1.2 us(=30%)
- Nominal time duraffon of the half of tail: 50 ps(x20%) \
- Max over-shoot on the peak of the waveform: 10 % .
/
The test will be performed according to IEC standards Ne IEC-EN-50076-4 /f /
2. ENVIRONMENTAL CONDITION DURING THE TEST :
Alr temperaiure: 14.0°C
Pressure; 952mb
Relative humidity % A47%
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LIGHTING IMPULSE TEST

Revision 0

OSCILLOGRAM REGISTRATION

Negative impuise on Phase A Oscicllogram Nei

VYOLTAGE

Tek Stop | . I*:\'r ——‘*‘—4:'4———‘ — —-Ti .
BE AR : ; Ri=  50%VN (62,5kV)
o 3 . o R2=  100%VN (125KkV)
_ ) K .
S O R e R3=  100%VN (125kV)
#fnon) T e Rd=  100%VN {125kV)
e a1 e gt . Seserne
. [IJeay NSl
i SN
e = !
'E,‘,.'u-'-"";“!"“' - 3';‘&,,.‘-« I -
™ 3
- ’“M P e ol A
: ey e T R T o e T
S — o 26 Mar 2016
[eeic i STOT T U TO AT s 10, 00 % 10:03:156

Waveform Characteristics
Front time: 138 ps

Tail time: 4536 us /

Current !
Telc stop | . —r1: = ] R1= B0%VN (65,5KV)/
3 P H

R2=  100%VN (125kV})
R3=  100%VN (125kY
Ra=  100%VN (125kV)

g 3L fatded.
+-F-bEd

srarraz]

oh
Ty

7t ; d
=32 1;, :
! -
T2 Jiwrmre e %
¥ ] B
: 4 E
et 7 E:
‘f L j
. £ :
i 1 R : H 3
M{TG. OS] A oha v —3.00 &
I, 26 Mar 2016
=5 i ZETE W 10.0Ks @10, 00 % 10:05:19
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LIGHTING IMPULSE TEST

Revision 0

OSCILLOGRAM REGISTRATION

Negative impulse on Phase B Osciollogram Ne2

VOLTAGE

TekStop | [ = 3
S R T e R R1= 50%VN (62,5kV)
7 S R . ST 4 R2=  100%VN {125kV)
& . : : : . : : 3 R3= 100%WVN (125kV)
B S e ] Rd=  100%VN (125kV)
. : : 3 " e : i - ¢ v
R ,.,.W‘uwz*’f"“':w.",,.:..w PN
. L . L e :
{5 i e -'-‘"‘“"#_‘:M ‘ ; TR e
L et I : E
2 { S et opm i TS
: e ; T jraceimttr : : f
W s e !
T oo E
....... amr_,m\“"’d: s -
! ! : NITE B A T =300 A
26 Mar 2016
=t 5] i ERAY 10. 0ps [B2{70.00 % | T0:27:120

Waveform Characteristics F
Front time: 138 ps /
Tail time: 4532 ps /

i
!
;
i
f
I

Current /

TeEeen o ‘”* e Ri=  50%VN (62,5kV)
S S R T S S R2=  100%VN (125kV)
G L DU R3=  100%VN (125kV)
: : , R 4 o 3 Ré4= 100%VN (125kV)

T : '

o :

RI':.-.-—*-—'.-‘E'.," "

Eirp u"‘" ..........................................

: ; -Mgmio}.\s“, A’A] S ]
2G Mar 2016
e ta] ! po.a vV 1oL E s eE 10,00 %] 10125316
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LIGHTING IMPULSE TEST

Revision 0

OSCILLOGRAM REGISTRATION

Negative impulse on Phase C Osciollogram Me3

VOLTAGE

TekStop | [— - ]
o oy — .
- P ‘ . T ; 3
: : . : . 1 Ri= 50%VN (62,5K
[ & SRR SR R A SO S o (62,5kV)
B T : : : s = 100%VN (125kV)
R fimtonss S e R3=  100%VN (125kV)
. 4 : L : b3 e : : - (
s ; : , 3 e DRSS, R4=  100%VN (125kV)
peonenl L e e T
- . ! e T :
b e "";‘ . HpeTe T . B A
Wt ¥ TS N RIS Al N e E
L’,_-P‘"' : e g ’;:’“M!_‘.w.p\ L o . o
T Y VO B il NN .
I L et + et .
: e 3 :
: j e et
3 tx;r‘”‘:’“ et 3
el : T
. \F"‘F# .. K J
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: ¥

P N PSP P
M{T0.01s] A ChZ = —~4.00 A

" e 26 Mar 2016
[Refa f 5,00 v 10,048 |G2106,00 % 10:53:12

Waveform Characteristicg
Front time: 1.36 ps
Tail time: 4535 us

Current
Tekstop | e e R1= SO%V'N(GZ,SREH

ki I T R R2=  100%VN (125KV)
: . : : 3 : : . : R3= 100%VN (125;3‘ V)
-. .\.‘.é ..... .‘ H: R4= 100%VN(1%5kV)
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A

3 : . : I
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SOUND LEVEL MEASURMENT —
Revision 0
TEST REPORT

Ne (0007-4/26.03.,2016

Certificate of accreditation
reg. Ne8 IJIH valid umil 11.12.2018
issued by Executive Agency "BAS",
according 1o the requireme
ENISO/IEC 17025:2006

1. Three phase oil-immersed Shunt reactor, hermetically sealed,
PM 400 - 20, Y, Ne249477, 2016 '

2. Customer : LEMI TRAFO J SC, 2304 Pernik, BULGARIA ,1 Viadaisko vastanie Street
order 0006/26.02.2016

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

4. Test methods used : IEC 60076-10:2003;

5. Date on which the product was received in test room: 22.03.2016
6. Tests performed;

6.1 Determination of sound levels - (TEC60076-10 cL.11.2)
7. Test date : 26.03.2016
8. Testresult: The product passed the tests

9. The report contains: 5 pages

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

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

Head of “LTC-

& 7

M/W 7/ 2w
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SOUND LEVEL MEASURMENT

Revision 0
11. Test result:
Details of reactor
Serial Ne 1249477 kVAr: 400 Voltage: 20000 kV
Details of measuring instrument
Brand: Brilel & Kjear  Type: 2238 Mediator Serial No : 2684705
Microphone type : 4188 Microphone serial Ne : 2690664
Test conditions
Feeding voltage: 20000V Frequency: 50 Hz
A weighted sound pressure level ESX:
¥ Qil-immersed reactor - hermetically sealed
Measuring | dB | dB | dB | Measuring ds - dB dB
position 1 2 3 position 1 2 3
1 51,5 | 26,6 | 51,5] 9 52,3 26,8 52,3
L2 51,9 | 26,6 | 51,9 10 52,6 26,7 52,6
-3 52,7 | 26,4 | 52,7 11
4 51,7 1 26,6 | 51,7 | ~ 12
5 59,5 | 26,3 | 51,5 | 13 Ledend
6 51,9 | 26,7 | 51,9 | 14 1 = Trapfformer noise
7 52,4 | 269 | 524 | 15 ZiiB/acE{g__r@?hd'r}_ois'_ei,._‘
8 51,8 | 26,5 | 51,81 16 zu;ﬁTeﬁ”jE?@ :
Arithmetic/energy average : | 52,03 dB | on 10 measure points /

LpA 51,01 dB
LwA 60,18.dB

Environmentat correction K 1,0398508

Principal prescribed countur 8,262 m?

Total area of the surface test room 122,16 m*
y
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SOUND LEVEL MEASURMENT
Revision 0
Details of reactor
Serial Ne 1249422 kVAr: 360 Voltage: 20000 kv
Details of measuring instrument
Brand: Briel & Kj=r  Type: 2238 Mediator Serial Ne : 2684705
Microphone type : 4188 Microphone serial No: 2690664
Test conditions
Feeding voltage: 20000V Freguency: 50 Hz
Measuring{ dB | dB | dB | Measuring dB dB dB
position 1 yi 3 position 1 2 3
1 50,3 | 26,6 | 50,3 9 50,3 26,4 50,3
2 49,8 | 26,3 { 49,8 | . 10 49,9 26,4 49,9
.3 505264 150,5| 11
4| 50,1 | 26,6 | 50,1 12
SR 49,7 263 4971 13 Legen
e 49,6 | 26,5 | 49,6 | - 14 ‘ _1=Trénsf§: er noise
7 1502261502 15 2 = Backgroynd noise-
8 - |505(265|55| 16 -  ransfoimer.
Arithmetic/energy average : | 50,09 d5 | on 10 measure points / ,
/
LpA 49,06 dB
LwA [ 38,23 dB
Environmental correction K
Principal prescribed countur 8,262 mt
Total area of the-surface test room 12216 m!
,;‘7/
ol

758/4%
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SOUND LEVEL MEASURMENT ) . =
Revision 0 !
Details of reactor
Serial Ne :249422 KVAr: 320 Voltage: 20000 kY
Details of measuring instrument
Brand: Briel & Kjeer  Type: 2238 Mediator Serial Ne : 2684705
Microphone type : 4188 Microphone serial Ne : 2650064
Test conditions
Feeding voltage: 20000V Frequency: 50 Hz
Measuring | dB | dB | dB | Measuring " dB dB dB
position 1 2 3 position 1 2 3
1 49,7 | 26,3 | 49,7 9 49,4 26,2 49,4
2 49,3 1 26,1 | 49,3 10 49,2 26,0 49,2
T3 49,1 12651491 11
4 e 26296 12
OB | 49,2 | 26,2 | 49,2 13 - Legend _
6 | 48,9 | 26,4 | 48,9 14 1= Tranisformer nofse
.7 49,5 | 26,1 | 495 | 15 2 = Background noise
8 w2340 16 Soreci o]
Arithmetic/energy average : | 49,30 dB | on 10 measure points

[pA 48,77 dB
LwA | 57.44dB

Environmental corraction K 1,0398508
Principal prescribed countur 8,262 m?
Total afea of the surface test room 122,16 m?
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Revision 0

12. Testing scheme:

Distance X =0.3m. Distance D =0,63m. Microphone height from floox: 0,52m

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 unliess
its complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY : | \//

L oo an o a anm Praese

Ha ocHoBaHune un.36a an.3 ot 30I1
Ha ocHoBaHue un.36a an.3 ot 30I1
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JABOPATOPHA 3A H3HUTBAHE ,JATH - TECT”
KBM ,,JITI” EOOX

Crparmma 1 ot 2

CNMUCHBK Ha NpoB

eieHuTe N3INNTBaHUA

1. Tpudazen Macaen NIyHTOB PeaKTOD, XEPMETHIECKH 3aTBOPEH,
an PM 600-20, dabpraer Ne 249422, ronmua Ha poH3BoACcTBO - 2016,

2. Bagrurren Ha usmaranuero: “Jlemu Tpado” EAJL; rpJleprn, yi. Bragaficko Brcramue Nel,

sagsra Ne 0006/26.02.2016r.

3. lpoussomaren: “JNemu Tpado” BAJL; rp.Hepsaux, yn. Baamaticko BecTanme Nel.

4, TexHuyecky IaHuH:

0603HaueHUS

PN 600 - 20 /

Homunnanua moujitoct (kVA)

600 /

Yecrora (Hz}

50 7
[/

Homouanuo nanpexentie (V) 20000
3ary6n n_pl.'i OKohHa reMnieparTypa (W) 4750
Crema Ha cBbp3Bane Y

Perynautisi:1~2 -3

6C0KVAr — 548KVAr— 480kVAr

Peakrang

667 Q/ph - 741 O/ph - 833 O/ph

izonaluionso RMBO

24 %V (50 kV rms 7 125 kV peak)

Oxnaxpane

ONAN, xa3aH ¢ pebpa

Hagmopcka BrcoumHa

<1000 m

5. Jlate Ha IOITy<aBaHe Ha TPOXYKTa 34 H3NUTBaHe B NaGopaTopusTa; ;

22 O-% 2016r.




JABOPATOPHA 3A HSHUTBAHE ,JITH - TECT”

KEM ,,JITI{” EOGT Crpasmna 1 o1 2

6. MRRRpIOeHY H3HTRAHFL:
6.]. Miameppase Ha aKTHBHOTO CHIPOTHEICHHETO HA HAMOTRKHTE ¢ IOCTOSHEH TOK ~
(IEC 60076-1:2011-1.11.2) ;
6.2. Miamepsane ma pearranca (IEC 60076 - 6 : 2007 —1.7.8.5.2) ;
6.3. Msmepsane na 3ary6uTe NPy OKOIHA TEMIIEPaTYPa -
(IEC 60076 - 6 : 2007 — 1.7.8.6) ;
6.4. Jueaexrpuann usnursanus - (IEC 60076-3:2013)
6.4.1. MsnuTBane Ha W30NAESTa C HANPEKeHHe, TPHII0KEHO 0T BEHIIEH H3TOUHHK -
(IEC 60076-3:2013-1.10);
6.4.2, Vianurpane a M30781HATA ¢ AEIYKTHPAHO HATPENCHHE -
(IEC 60076-3:2013-1.11.2),
6.5.Msmutsane na uperpssane - (IEC 60076-2:2000);
6.6. VisnuTBane Ha H30NAMHATE ¢ MBITHACH ammoyic - (IEC-60076-4:2002);
6.7. Onpenense Ha 38yK0B0OTO HuBo - (IEC 60076-10:2005);

7. Ilepron wa menpTeane: 23 - 25.03.2016r.

8. Pesynrar or msmmreaumara: Mpopykrst ,, Tpudasen Macies peakTop, XEPMETHISCKH 3aTBOpEH”
i PM 606 - 20, Gabpuucn Ne 249422, npemMBHA yeHemuo HIIATARKMATA,

Pesynraty OT M3NNTBAHAATA G2 BKIIOYEHH B TECTORH IPOTOKOIM:
Ne 0006-1/23.03.2016; Ne 0006-2/24.03.2016; Ne 0006-3/25.03.2016; Ne 0006-4/25.03.2016;

9. Crcnka OT HIMUTBAHMATA CHABPIKA 2 CTPAHHIIH.

Ha ocHoBaHune un.36a an.3 ot 3001

PBKOBOIVTEI HA "JT]




TEST LABORATORY "LTC - TESTY
TO "LTC" Ltd. FC5.10-1/7
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ROUTINE TEST REPORT )
Revision §
TEST REPORT

Ne 0006-1/23.03.2016
Certificate of accreditation
reg. Ne81JIH valid wntil 11.12.2018
Issued by Executive Agency "BAS™,

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

1. Three phase oil-immersed shunt reactor, hermetically sealed,
PM 600 -~ 20, Y, No249422, 2016

2. Customer : LEMI TRAFQ JSC, 2304 Pernik, BULGARIA ,1 Viadaisko vastanie Street
order 0006/26.02.2016

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

4. Test methods used : IEC 60076-1:2011;
TEC 60076-3:2013;

5. Date on which the product was received in test room: 22.03.2016

6. Tests performed:

6.1. Measurement of winding resistance (IEC 60076-1:2011-cl.11.2); /
6.2. Measurement of reactance (IEC 60076-6:2007-c1.7.8.5.2);

6.3. Measurement of loss at ambient temperature (IEC 60076 - 6:2007 - 1.7.8.6); /
6.4. Dielectric routine tests (TEC 60076-3:2013)

6.4.1. Separate source AC withstand voltage test (IEC 60076-3:2013-c1.10); /
6.4.2. Induced AC withstand voltage test (TEC 60076-3:2013-¢1.11.2); /

7. Test date: 23.03.2016 (7\/

8. Test result: The product passed the tests

9. The report contains: 5 pages

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

Head of “L
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ROUTINE TEST REPORT

Revision 8

16. Test result: o |

10.1. Measurement of winding resistance:

Power Ruw, Ruw, Rv.w, || Temperature during fest
Q O G _26°C
G00LVAY 8.582 8.688 8.591
540kVAr 6.232 9.239 9.243
480kVAY 10.036 10.044 10.048

Measurements were performed-with expanded uncertainty 0,3% and the confidence level P = 95%.

10.2. Measurement of reactance:

Power | Ul U2 U3 I 12 I3 | Xl/ph | X2/ph | X3/ph
A ' S O /N T /N I I 1 I I I A ) /
600kVAYr 754.3 754.5 755.1 1.141 144 L 1,141 661 Y 662
S40kVAY 746.3 747.4 746.8 1.0 1.04 1.012 739 740 738 !
480k VAr 740.4 740, 7 740.3 0.892 0:893 1 0.894 830 829 828 ,«/

Measurements were performed with expanded uncertainty: 2% for voltage2, 5% for current, 3% for power andthe 7
conifidence level P = 95%. ;
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Revision0

ofelolc
IJUO—|>-§:aoﬁm,z>:c--i|
OOE

10.3. Measurement load losses at temperature 20 °C:

Power Ul U2 U3 It 1 13 Pi | PL P1 1{
V] V] Vi [A] IA] fA] [W] [W] [Wi ’

600K VAY 2497 2501 2502 2155 | 2168 | 2.164 | 207 20 20.24

540KVAr 2439 2502 | 2499 1.946 | 1.949 | 1.951 181 | 182 | 184

480k VAr 2498 2500 | 2499 | 4743 | 1748 | 1745 | 155 | 155 | 155
Uav. Tav. P PKIC / J
vV | Al | W | W /
7500 2462 | 60 4816
2500 1.948 54.4 4354
2499 1.746 46.5 3604

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

%

confidence level P = 95%.
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10.4 Dielectric routine tests :
10.4.1 Separate source AC withstand voltage test: /
‘Winding Fartling |  Test voltage, Frequency, Test time, fj
[kV] {Hz] [s] ;
High voltage tank 50 50 60 /

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

10.4.2 Induced AC withstand voltage test:

Test voltage Frequency, Test time,
2xUn, |V] [Hz] o lsk
40000 150 Py 0 ,
Measurements were performed with expanded wneertainty: 2% for voltage, 0,001 6%{0;:, requency and the éonfidence Jeyel

P=285%.

L / ‘ / j
mfd/ 760/ Qg
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11.  Instruments wsed 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)-VEM24/2/H-serialnr.:

- 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 :

1.| Ha ocHoBaHwue un.36a an.3 ot 30I1

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

Head of “1
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TEMPERATURE RISE TEST

Revision 0

TEST REPORT
Ne0006-2/24.03.2016

Certificate of accreditation

reg Ne81JTH valid until 11.12.2018

issued by Executive Agency "BAS",
according to the requirements of stamdard
ENISOAEC 17025:2006

1. Three phase oil-immersed shunt reactor, hermetically sealed,
PM 600-20, Y, Ne249422, 2016

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Viadaisko vastanie Street
order 0006/26.02.2016

3. Manufacturer: LEMI TRAFQ ISC, 2304 Pemnik, BULGARIA .1 Viadaisko vastanie Street
4. Test methods nsed : IEC 60076-2-¢1.7.3.2;
5. Date on which the product was received in test room: 22.03.2016
6. Tests performed:

6.1. Temperature rise test — IEC 60076-2
7. Test date: 24.03.2016

8. Test result: The product passed the tesis

9. The report contains: 9 pages...............

Ha ocHoBaHwue un.36a an.3 ot 30I1
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10, Test results:
Power 600 kKVAr Freguancy 50 Hz Year of production 2016
Cooling ONAN Overiemperatire 80K-65K Vector group Y
Instlation class | 125/50/24 Type PNIG00-20 Coeff. Temperaf. Material| 238
Voltage (V) 20000
Tapping’stkVAr) 800/ 540 / 480
Current (A} 17.32/15.59/13.86
Connection Star
Insulation class (kV) 24

Ratfio 20000V Temperature reference (*C) 75

Load
losses
{ Wait )

Guaranteed value 4750

Tolerance (%) +5%

Measured value 4816

Deviation (%) +1.4% _

MEASUREMENT OF WINDINGS RESISTANCES BEFORE HEATING / /l
s
Measure temperature ; 16°C //
Winding 20000V
K le)}
Phases
TV=1Ww 8,477
[ FINAL RESULTS |
WINDINGS

RESULTS AT THERMIC REGIME HV
T1 Ambient temperature 19,07 { °C
To Maximum temperature of the oil 68,41 | °C
Tra Temperature In the upper part of the radiators 56,38 | °C
Trb Temperature in the lower part of the radiators TR
DTm  Average over temperature of the oil To-(Tra-Trb)/2-T1 40,11.
RESULTS AT SWITCHED OFF LOAD
T Arriblent temperature
Ro Resistance of the windings at the moment of switched off load
T Maximum temperature of the oil

o

N
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Tra Temperature in the upper part of the radiators 54,76 | °C

Trb Temperature in the lower part of the radiators 37,12 | K

DTm  Average over temperature of the oil To-{Tra-Trb)/2-T1 38,05] K

OVERTEMPERATURE OF THE WINDINGS TOWARDS THE AMBIENT TEMPERATURE
DT2 °  Overtemperature of the windings at switched off K
foad{R1/ROY*(235[225]+T0)-235[225]-T1 ) 56,82
Dic Maximum overterperature of the oil at switched off load 4934 | K
Dicu Overtemperature of the windings towards the ambient temp. K
DT2+{DTm-DTm1) 57,87
10.1 Temperature rise test:
Hours CH1 CH2 CH3 CH4 CHS CHe6
Ambient Ambient Arabient Max. Upper rad. Lover rad.
°C) (*C) (¢} ) %)) (°C}

00:00:00 15,20 ' 16,00 16,00 16,30 17,08 1477
00:30:00 15,20 16,00 16,00 23:30 22,19 15,56
01:00:00 15,20 16,00 16,00 37,66 32,23 20,68
01;20:00 15,20 18,00 18,00 44,50 36,84 23,73
02:00:00 6,00 16,00 16,00 49,13 40,44 26,82 f
02:30:00 1650 16,00 16,40 53,31 43,92 28,81 ;
03:00:00 16,50 16,20 18,50 55,87 44,80 2041 |
03;30:00 17,00 19,80 17,00 59,08 47,25 372/
04;00:00 17,20 17.00 17,20 60,83 49,59 33,51 !
04:30:00 17.80 17.20 17,20 62,47 50,23 33,91
05:00:00 18,00 . 17,20 17,40 63,43 51,34 3458 ¢
05:30:00 1820 17.40 17,40 84,72 52,18 35,417
06:00:00 18,20 17,50 17,40 65,95 53,38 36,21
06:30:00 18,70 18,00 17.50 66,83 53,81 36,40
07:00:00 19,00 18,00 17,80 67.28 54,78 3658 -
07:30:00 18,40 18,50 18,20 67,80 56,35 ——37E7_
08:00:00 19,63 18,59 18.44 : 68,38 56,32/ 3784
08:30:00 19,59 18,62 18,51 68,40 56,35, 37,68
09:00:00 20,00 19,00 18,55 68,28 5596 37,83
09:30:06 10,85 18,97 18,63 i 68,36 56,28 37,87
10:00:00 18,70 18.80 18,70 68,41 5638 37,81

Measurements were performed with expanded uncertainty 6% for temperature and the confidence level P = 95%.
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19.2 Measurement of winding resistance after shutdown:

phase V - W
Windtes | a AT
£:01:00 10,5?6 55,02
0:02:00 10,477 53,63
0:03:00 10,438 562,52
0:04:00 10,404 51,55
0:05:00 10,377 50,7¢
0:06:00 10,354 50.13
0:07:00 18,33 49,45
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0:08:00 ' 10309 | 4885
0:09:00 10,284 48,14
0:10:00- 10,273 47,83
0:11:00 10,252 47,23
0:12:00 10,24 46,89
0:13:00 10,223 46,41
.-/h"

0:14:00 10,21 45.04
0:15:00 10,193 45,56 f
0:16:00 10,182 4524 _
0:17:00 10,163 44,70 (\/ f
01800 | 10,157 24,53 -/ /
0:19:00 10,143 44,13
0:20:00 10,135 7 43 81

Measurements were performed with expanded uncertainty 0,5% for resistance and the confidence level P =9

c ~ “""‘ ML%// 7 @'}/:72"(?/\
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Qvertemperature HV winding
60,00 y = 1E+1308 ~ BB+ 135+ 1E+10x¢ - 1E+08x3 + BO3TI3:? - 2959% + 56,823

58,00 -

86,00 H——f=s

54,00 34—+

Overtemperature (Kj
or
p=4
8

a8

to0 oL
a0 =
42,00 s
0:00:00 0:02:53 0:05:46 0:08:38 F11:34 0:14:24 NFRT 0:20:110 0:23:02

Minutes / /




TEST LABORATORY "LTC - TEST"

, Page 9 { Allpages 9
TEMPERATURE RISE TEST =

Revision 0

1z. Imstraments used for the tests:

- 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;

- 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 thie contents of this report in any other form unless its
complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY : /

T.| Ha ocHoBaHuwe un.36a an.3 ot 30I1 /

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

Head of “LTC-T
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TEST REPORT

Ne 0006-3/25.03.2016
Certificate of accreditation
reg NS LITH valid until 11.12.2018

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

ENISO/IEC 17025:2006

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

SUBJECT: Three phase oil-immersed shunt reactor, hermetically sealed
B600KVAr - 20

REF. CUSTOMER NY 6 Dated: 26-Feb-16 |

REF. CONSTRUCTOR
:

=
"LTC - TEST" Pernik &/

Test i carried out to determine the conformity of the product to the

TEST ROOM :

OBJECT OF THE TEST
customer order.

DATE OF ISSUE 25-Mar-16

RECEIVER COPY LEMI TRAFO JSC, 2304 Pernik, BULGARIA

THE TESTI FOR CUSTOMER .4

Ha ocHoBaHue un.36a an.3 ot 30I1
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Serial Ne 249422
Power 600 KVAr Frequency 50 Hz Year of production 2016
Cooling ONAN Overtemperature | 60K-85K Vector group Y
Insulation class| 125150124 Type PiM600-20 Standard IEC50076-3
Voltage (V) 20000
Tapping's (kKVAr) 600/540/480
Current (A) 17.32/15.59/13.86
Connection Star
Insulation class (kV) 24

IMPULSE TENSION: 125kV

Testing scheme

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

——_—Rse

e

L

CT1

RT1
CT2

RT2

[

SUBJECT
OF
TEST

%@

CSCILLOSCOPE

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

CALIBRATION CONSTANT FOR INPULSE TEST:

K=6794.8

Result from the test:

POSHIVE.

Date: 25.03.2016
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OIL - IMMERSED SHUNT REAKTOR
600kVAY - 20kVY
1.REQUIREMENTS OF THE TEST:
The impulse must have the following characteristics: !
- Nominal impulse Voltage: 125 kV__/f
/_/_-—h*\./

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

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

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

2. ENVIRONMENTAL CONDITION DURING THE TEST

Air temperature: - 15.0°C
Pressure! 954mb

Relative sumidity % 46%

2 s(£30%)

%
S
50 ps(x20%)

/ 10 %
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OSCILLOGRAM REGISTRATION

Negative impulse on Phase A Osciollogram Ne1

VOLTAGE
Telk Stopd“ $ _ {-’—1 ¥ - - - ..AT.] -
T E L or -] Ri=  BO%VN (62,5KV)

= 100%VN (125kV)
R3=  100%VN (125kV)
Ré=  100%VN (125KV)

25 Mar 20186 ,»/ /
[t BN VOLOTIE 1 [T0 005 1¥:32:19

Waveform Characteristics

Front time: 1.22 ps
Tail time: 4712 ps
Current
TelcStop | — = E] Ri= 50%WVN (65,5k\!’)
B R2= 100%VN (125kV)
c ] g R3=  100%VN (125kV)
3 o SRR NI EEER EE R4= 100%VN (125kV)
SNSRI S
Rz ;:_"'—v—'ﬂ‘—-;‘lfﬁn\f\ﬂ-%‘-! E: : Z
[é“ T i i b '
MITO. OHE, A Chz v, —4.00 &
25 Mar 2016
| RiSE) y L T8, Gras 1oz [T 00 % | 11323126
///

A R R AT A e
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OSCILLOGRAM REGISTRATION

Negative impulse on Phase B Osciollegram No2
VOLTAGE
e - 3 R1=  50%VN (62,5kV)
- . ‘ 3 =  100%VN (125kV)
o i S R3=  100%VN (125k\
I S ST ‘ Rd= 100%VN (125KY)
“ E: M N ';;_,q‘_.,.,ﬂ; ;f
. \mw*””ﬂe‘_ _Ldi.,i w“'-“"’:;‘mmw%r w:“‘ mn;:w#“’m! f

4 SIS il SR T /

3 AR o S : ] /
Lo 7 i ' 1 !
l.m“‘“"‘ i * /

3 SR 3 ;

; i I i i : : :
M{T0. 0115 A Th2 W 400 A
EERs [RGBV o.0ps 610,00 % | ??:gt;{zgms

Waveiorm Characteristics
Front time: 1.14 ps
Tail time: 47.18 us

Current
R e S i 3 Ri=  50%VN (62,5kV)
............................................ E R2= 100%VN (125kV)
: ! R3=  100%VN (125kV)
3 E R4=  100%VN (125kV)
RiF ; -
@k y : fermt]
(% S e :
R L e S Gt et e Senprat e J
3 3
M{IG.008] A ChZ W —4.00 &
25 Mar 291
Eom Z00 V UTHIGHE Y (TO.60 " 11:186:20
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OSCILLOGRAM REGISTRATION

Negative immpulse on Phase C Osciolfogram Ne3
VOLTAGE
Tek Step | &= — 3
R R1= B0%VN-(62,5kV)
6 S S A S JERREARRR AR A S R2=  100%VN (125kV)
& ;:gnrr‘am: L ,:; ..... . - ‘Mm ",,_,._.H‘,.J‘MVL R3= -100%VN (‘lzskv)
L e - :\,wﬂ““ﬂmwm = «Wmﬂ e R4= 100%VN {125kV)
- : . b "’“‘- art e RA i MN ------
. I : L mmﬂwﬂ, S T ! -__
. vadl y ﬂ“"’(‘“—kﬁ " fi:"' : wm,qmy-‘}“:""’“‘éﬂii
3 : ; Lo
L
' ”Mﬁoio_us; A E —64.0_0_.6:
- 25 Mar 2c16
JRETiay [ e ae v TUIGEE e [To.00 % | 12:17:0

Waveform Characteristics
Front time: 1.16 ps
Tail time: 47.08 ps

Current
B R e T Ri=  50%VN (62,5kV)
SUUUE SRS SRS SRS PO JUUS PR S S S = 1D0%VN (125kV)
T ] R3= 100%VN (125kV)
AR SRS R4= 100%VN (125kV)
/i oo :
L 2ok R WAV N JENE VOV S
si_sr_ -»"[1_,‘“‘1"'”‘;
e
i SRR
MCTE.Ols & The X —4.00 A
EErE | EERY YO, 05 RRTG, 00 %
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TEST REPORT
Ne 0006-4/25.03.2016

Certificate of accreditation

reg N8 IJTH valid until 11.12.2018

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

1. Three phase oil-immersed shunt reactor, hermetically sealed,
PM 600 - 20, Y, Ne249422, 2016

2. Customer : LEMI TRAFO ISC, 2304 Pernik, BULGARIA ,1 Vladaiske vastanie Street /
order 0006/26.02.2016 /'

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

4. Test methods used @ IEC 60076-10:2003;

5. Date on which the product was received in test-room: 22.03.2016
6. Tests performed:

6.1 Determination of sound levels - (IEC60076-10 cl.11.2)
7. Test date : 25.03.2016
8. Test result: The product passed the tests
9. The report contains: 5 pages

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

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

Head of “LTC- /
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11. Test result:
Details of reacteor ‘ . :
Serial Ne 1249422 kVAr: 400 Voltage: 20000 kY
Details of measuring instrument
Brand: Briiel & Kjaer Type: 2238 Mediator Serialt Ne :  26847G5
Microphone type : 4188 Microphone seriagl Ne : 2690664
Test conditions
Feeding voltage: 20000V Frequency: 50 Hz
/f
A weighted sound pressure tevel LpA ;. /
M Oil-immersed reactor - hermetically sealed /
£
Measuring} dB | dB | dB | Measuring| dB dB dB
position | 1 2 | 3 | position 1 2 3 T~
1 - is32|2721832] 9 54,4 26,4 54,4 yd
2 | 538 27,0538 | 10 | 54 26,7 54,1 L/./
3 | 541 727,454 - 11
4 7| 53,6 | 26,8 | 53,6 12
S5 53,3 [ 27,0 | 53,3 | 43 ] Legend
6 54,0 | 27,1 | 54,0 | 14 = Trans_fqrm__e_r noise.
2 53,7 | 26,51 53,7 [" 45 2 = Background noise
8. 53,9 269539 16 et amer
Arithmetic/energy average : | 53,81 dB | on 10 measure points

LpA 52,71 d6
LwaA 62,22dB |

Environmental correction K 1,1145861
Principal prescribed countur 8,9355 m?
Total area of the surface test room 122,16 m?
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Details of reactor
Serial Ne 1249422 kVAr: 540 Voltage: 20000 kv
Details of measuring instrument
Brand: Briel & Kjear Type: 7238 Mediator Serial Ne : 2684705
Microphone type : 4188 Microphone serial Ne : 2690664
Test conditions , '
Feeding voltage: 20000V Frequency: 350 Mz 4
/
_'f,
/
Measuring | dB | dB | dB | Measuring|  dB dB dB ’
position 1 z 3 position 1 2 3
1 52,5 | 26,9 | 52,5 9 52,8 27,1 52,8
2 | st,9 | 27,1 51,0 10 | 52,5 27,3 52,5
o3 52,3 | 27,3 | 52,3 11
4 - |528]268 528 12
5.0 182,21 z266 (522 13 Legend
6| s | 269 | 52,78 0 14 4= Transformer. noise
7 1541|1263 (5,1 | 15 2 < Background noise
8 52,6 | 267 | 526 | 16 ' Zomectnome
Arithmetic/energy average : | 52,44 dB | on 10 measure points

LpA 51,34 dB
LwA 60,85 dB_|.

Environmental correction K 1,1145861
Principal prescribed countur 8,9355 m?
Total area of the surface test room 122,16 m?
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Details of reactor
Serial No 1249422 kVAr: 480 Voltage: 20000 kY
Details of measuring instrument
Brand: Brilel & Kjeer  Type: 2238 Mediator Serial Ne 1 2684705
Microphone type : 4188 Microphone serial No 1 2690664
Test conditions
Feeding voltage: 20000V Frequency: 50 Hz e
/
/
!
_,/
Measuring | dB | dB | dB ! Measuring dB dB dB /
position | 1 2 3 | position 1 2 3 /\\5/ '
1 51,2 1 27,4 | 51,21 9 50,2 26,8 50,2 /
2 51,5 1276|5151 10 | 507 26,6 50,7 S
© 3 54,7 1 27,7 | 5,7 § . 11 - -
4 51,3 | 27,3 | 51,3 1z
5 50972750509 | 13- ~ Legend
6 54,2 | 27,8 | 51,z 14 f:_Transfpfr;'}erndise
7 50,7 ¢ 27,6 | 50,7 15 2= B:a;%gréund.nuise
8 50,4 { 27,1 | 50,4 | © 16 . 3 - Transforer”
Arithmetic/energy average : | 50,98 dB | on 10 measure points

LpA 49,89 db
LwA 59,40 dB

Envirormmental correctionK 1,1145861
Principal prescribed countur 8,9355 m?
Total area of the surface fest room 122,16 m*
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SOUND LEVEL MEASURMENT

12. Testing scheme:

|

Distance X = 0.3m. Distance D =0.64m. Miecrophone height from ﬂoo@g/

13. Instruments used for the tests:
- Calibrator Sound Level Meter, serial ar.2651663
- Sound Level Meter, serial nr. 2684705
- Measwing 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 rot allowed without writien consent from LTCG-TEST.

TESTED BY :

1.| Ha ocHoBaHue un.36a an.3 ot 30M

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

! Head of




JIABOPATOPIS 3A W3IHTBAHE ,JITII - TECT” Crpasma 1 or2
KBM ,,JITI” EOOJ TPaHHL

CHUCTHK Ha NpoBegeHUTE W3NUTBaHUSA

L. Tpudazen macren yRTOB PeaKTOD, XEPMETHUECKH 32TBOPEH,
tai PM 800-20, pabpraen Ne 249326, rozmaa Ha ripousBoicTso - 2016.

2. 3assmren va msmarammeto: “Jlemu Tpado” EALL; rp.Tlepanx, yu. Bragaticko BreT,
sassra Ne 0002/12.02.2016r.

3. Ilpomssopuren: “Jlemu Tpabo™ EAJL; rp.Ilepruk, yn. Bragaiicko sberanme Nel,

4. TeXunvgecKn NamHy:

ObozHaveHye PM 800-20

‘Homunanua mouuoct (kVA) ' 800

Yecrorta (Hz) 50

Howmgsanuo Hanpemxenne (V) 20000

3ary6u npu okonua Temnepartypa (W) 5000

LxemMa Ha CBLp3BaHe : Y
Perynagua:1-2 -3 BOOKVAr — 720kVAr — 640KkVAr
Peaxranc 500 O/ph - 556 (}/ph - 625 OQ/ph
Vizonayrionto HUED 24 KV (50 kV rms / 125 kV peak)
Oxnampane ONAN, kazaH ¢ pefipa
Haamopcra Brcounna

<1000 m




JIABOPATOPHWA 3A HSIIHTBABE ,JITH - TECT”

[ 7
KbM wHTH” EOOIE CTPaHKHa lot2

6. VI3BEpINeHE H3IHTRAHAT
6.1. Vizveppane Ha aKTHBHOTO CHIPOTHBICHAESTO Ha HAMOTKHTE C IIOCTOAHEH TOK -
(IEC 60076-1:2011-1.11.2) ;
6.2. Uamepsane Ha peaxrauca (IEC 60076 - 6 : 2007 ~1.7.8.5.2) ;
6.3. FiaMeprane Ha 3ary0HTe Ipi OKONHA TEMIIepaTypa -
(EEC 60076 - 6 : 2007 —1.7.8.6) ;
6.4. Nuenexrpuyim usmmrsanus - (IEC 60076-3:2013)
6.4.]1. MsruTBaHe Ha H30MAUHITa ¢ HATPEKEHHE, HPUIIONEHO OT BBHIUCH U3TOUHHK ~ -
(IEC 60076-3:2013-1.10); /
6.4.2. ViariiTBane Ha H3ONAMATA C HHAYKTHPEHO HARPEKCHAE -
(IE€ 60076-3:2013-1.11.2);
6.5 Vsnursare Ha nperpssaze - (IEC 60076-2:2000);
6.6. Mznmreane Ha H30NANELTA ¢ MBIEMeHE eMayirc - (IEC 60076-4:2002); !
6.7. Onpenernsaae wa 38yxoBoTo HuBo - (JEC 60076-10:2005); /

7. Hepuox ua wsnmrsane: 97 - 09.03.2016r. /

O,

8. Pesynrar or usnureagmaTa: IponyKIsT ,, [ pudased MacieH peakTop, XepMeTAIS 3@1139;;3\&3,
tan PM 8G0 - 20, dhaGprver Ne 249326, mpemuna ycnemHo A3NHTAHRNTA, C‘;

Pesyirrars OT H3UHTBAHEATA ¢4 BKIIOWEHH B TECTOBH TIPOTOKOIIL
Ne 0004-1/07.03.2016; Ne 0004=2/08.03.2016; Ne 0004-3/09.03.2016; Ne 0004-4/09.03.2016;

9. CrircpKa OT M3NHTBAHEATE CHABPIKA 2 CTPAHMIIH.

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

PBKOBOIUTET HA "JIT]
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TEST REPORT
Ne 0004-1/07.03.2016

Certificate of accreditation

reg M8 1JTH valid until 11.12.2018

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

1. Three phase oil-immersed shunt reactor, hermetically sealed, T
PM 800 - 20, Y, Ne249326, 2016 -

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA .1 Viadaisko vastanie Street
order 0002/12.02.2016 /

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

4. Test methods used : IEC 60076-1:2011; ,’j
IEC 60076-3:2013; , /

5. Date on which the product was received in test room: 04.03.2016 @L‘ A
P .

6. Tests performed:
6.1. Measurement of winding resistance (IEC 60076-1:2011-c1.11.2);
6.2. Measurement of reactance (IEC 60076-6;2007-c1.7.8.5.2); -
6.3. Measurement of logs at ambient temperature (IEC 60076 - 6:2007 —1.7.8.6);
6.4. Dielectric routine tests (IEC 60076-3:2013)
6.4.1. Separate source AC withstand voltage test (IEC 60076-3:2013-cL.10);
6.4.2. Induced AC withstand voltage test (IEC 60076-3:2013-c1.11.2);

7. Test date: §7.03.2016
8. Test result: The product passed the tests

9. The report contains: 5 pages

Ha ocHoBaHune un.36a an.3 ot 301

Head of “L -

e S e
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18. Test result;

10.1. Measurement of winding resistance:

Power Ru.v, Ruav, Rv.w, || Temperature during test
o 0 Ly 0
S00KVAr 5.004 5.011 5.002
7T20kV Ay 5.208 5217 5.206
G40V AY 5.524 3.526 5.515

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

16.2. Measurement of reactance:

Power U1 U2 U3 il 2 13 | XUph | X2/pk | X3/ph |
V] vi [V} fAl fA] [A] L8] (2] Q]
S800KVAr | 756.41 | 756.52 | 756.25 | 0.8147 | 0.8144 | 0.8141 ; 536 536 536
T2LEVAr |-752.22 752,48 752.55 0.7646 0.7639 0.7646 568 569 768
G40VAr | 735.63 | 735.77 | 73584 | 0.672 | 0.6734 | 0.6711 | 632 631 633

Measiurements were performed with expanded uncertainty: 2% for voltage2,5% for current, 3% for power and the
confidence level P = 95%,
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10.3, Measurement of loss at temperature 20 °C:

Power Ul U2 U3 11 12 j K] Pl Pl P1
[Vl [V} v] [A] [A] 1A] [W] [W] [W]
800k VArx 2495 2499 2496 2.8669 | 2.8675 | 2.8672 22.3 22.6 22.1
T2V AY 2487 2490 2488 2.5994 | 2.6012 | 2.6014 21.6 21.6 21.8
640k VAr 2500 2503 2501 22808 | 2.281% | 2.2804 20.2 20.6 20.4
Uav. lav. 5P PK™C
[¥] [A} W] W]
2496.67 2.8672 67 5303
2488.83 2.6007 65 4805
2502 2.2809 61.2 4380

Measurements were performed with expanded uncertainiy: 2% for voltage, 2, 5% for curient;3% for power and the
confidence level P = 95%.
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10.4 Dielectric routine tests :
10.4.1 Separate source AC withstand voltage test:
Winding Earthing Test voitage, Frequency, Test time,
k] [Hz] s}
High voltage tank 50 50 60

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

10.4.2 Induced AC withstand voltage test:

Test voltage Fregueacy, Test time,
2xUn, [V] [Hz] fs
40000 150 40

Measurements were performed with expanded imcertaim;n 2% for voltage, 0,0016% for frequency and-
P =95%. P
B

.....
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11. Instruments used for the tests:

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

- 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;

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

- Digital thenmometer type HI 8757 serial nr.1203939

- Mechanical chronometer type Slava serial nr.0521682 [Ty

/
Notes: 1. The results from the tests are referred for the tested product only. ;’f
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.| Ha ocHoBaHue un.36a an.3 ot 30I1

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

Head of “LT(
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TEST REPORT
Ne0004-2/08.03.2016

Certificate of accreditation

reg. NeS1JIH valid witil 11,12.2018

issued by Execitive Agency "BAS”,
qecording to the requirements of standard
ENISO/IEC §7025:2006

1. Three phase oil-<immersed shunt reactor, hermetically sealed,
PM 800-20, Y, Ne249326, 2016

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0002/12.02.2016

3. Manufactarver: LEMI TRAFQ ISC, 2304 Pernik, BULGARIA ,1 Viadaisko vastanie Street
4, Test methods used : IEC 60076-2-¢1.7.3.2;
5. Date on which the product was received in test room: 04.03.2016
6. Tests performed:

6.1. Temperature rise test - IEC 60076-2
7. Test date: 08.03.2016
8. Test result: The product passed the tests

9. The report contains: 9 pages...............

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

Head of “LTC-T.
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10. Test results:
Power 800 kVAr Frequency 50 Hz Year of production 2016
Cooling ONAN Overtemperature |  60K-65K Vector group
insulafion class | 125150124 Type PMsoo-20 Coeff. Temperat Material{| 235
Yoltage (V) 20000
Fapping s(kVAr) 800/ 720/ 640
Current (A) 23.09/20.8/18.5
Connection Star |
Insulation class (kV) 24 ,4';
/
Ratio 20000V Temperature reference (°C) 75 | /
Load / :
losses .
{ Watt) : /\///

Guaranteed value 5000 p

Tolerance (%) +5% \u/ ‘

Measured valite 5303

Deviation (%) +6.06%

MEASUREMENT OF WINDINGS RESISTANCES BEFORE HEATING

Measure temperature : 14°C

Winding 20000V
K jiol}
Phases
V-1 4,8843
FINAL RESULTS |
WINDINGS
RESULTS AT THERMIC REGIME HV
T Ambient temperature 20,27 | °C
To Maximum temperature of the ol 7391 | °C
Tra Temperature in the upper part of the tadiators 65,16 | °C
Trb Temperature in the lower part of the radiators 38,50, 0
DTm  Average over temperature of the oil To-{Tra-Trb)/2-T1 ’
RESULTS AT SWITCHED OFF LOAD
T . Ambient femperature
Ro Resistance of the windings at the moment of switched off load
T Maximum temperature of the oil
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Tra Temperature in the upper part of the radiators 6422 1°C
Trb Temperature in the lower part of the radiators 39,16 | K
DTm  Average over temperature of the oit To-(Tra-Trb)Y2-T1 3986 | K

OVERTEMPERATURE OF THE WINDINGS TOWARDS THE ANBIENT TEMPERATURE

DT2 Overtemperature of the windings at switched off K
load(R1/R0)%(235{225]+T0)-235[225]-T1 B80.67
Bto Maximum overtemperature of the ail at switched off load 5364 1 K
Dicu Quertemperature of the windings towards the ambient temp. K
DT2+(DTm-DTm1) 61,02
10.1 Temperature rise tes::
Hours CH1 CH2 CH3 CH4 CHS CH®6
Ambient Ambient Ambient Max. Upper rad. Loverrad.
°C) *C) °C) (°C} (*C) ey [

00:00:00 14,00 13,80 14,50 18,00 17,20 16,85
00;30:00 14,00 13,80 14,50 34,58 27,62 17,65 ¢
01;00:00 14,50 14,20 14,80 44,49 34,90 21,28 °
01:30:00- 15,00 15,00 1550 51,09 40,25 2541 |
02:00:00 15,80 15,50 16,00 56,10 43,93 28,16 -
02:30:00 16,20 16,20 16,70 53,84 46,68 29,83
03:00:00 17,00 17,00 17.50 63,07 49,39 32,14
03:30:00 17,80 17,50 18,00 65,39 51,31 33,87
04:00:00 18,00 18,00 18,50 67,21 52,54 34,23
04:30:00 18,50 18,50 19,00 69,71 5375 [ . 35,02
05:00:00 19,00 19,20 19,50 70,61 5510 [ |~ 3660
05:30:00 19,00 19,80 19,80 71,35 5547 37,57
06:00:00- 19,40- 20,00 20,00 72,58 56,43 37,95
06:30:00 19,40 20,20 19,80 73,48 58,18 38,50
07:00:00 19,55 20,20 20,00 73,75 61,46 38,52
07:30:00 19,63 20,32 20,00 73,77 63,11 3847
08:00:00 19,87 20,44 20,05 ~ 73,81 64,24 38,50
08:30:00 19,91 20,57 20,06 73,86 64,89 38,33
09:00:00 20,00 20,80 20,00 73,91 65,16 38,50

Measurements were performed with expanded uncertainly 6% for temperature and the confidence level P = 95%,
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10.2 Measurement of winding resistance after shutdown:
phase V- W /
Minutes [+ . AT
0:01:00 6.164 55,07 I/\
0:02:00 6135 | 5759 ( ~
0:03:00 6,116 £6,62
0:04:00 6,0923 55,42
0:05:60 6,0778 54,68
0:06:00 6.061 53,82
0:07:00 6,044 52,95
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0:0800 6.0318 52,34
0:09:00 6,015 51,47
0:10:00 65,0077 51,10
0:11:00 59933 50.37
0:12:00 5,0836 4087
0:13:00 59715 48,26
0:14:00 59617 48,76
0:15:00 50532 48,32
0:16:00 5,9431 47,81

/

0:17:00 ' 5,352 4741 /

0:18:00 50281 47,08 :
r"f \ﬁ

S 01300 59208 46,67
0:20:00 ' 59137 46,31

Measurements were performed with expanded uncertainty 0.5% for resistance and the confidence level P = 95%.
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Qvertemperature winding

B0 y=4E+128- 2B+ 145+ 4540958 - SE+OTK3 ¢ 36_6720}(2 - 2573 4% + 60,657

59,00 4ttt

57,00 =
55,00
53,00 - X

Overtemperature {iK)

e S A

43,00

47,00 45

0:00:0 0:02:53 0:05:46 0:08:38 o1H31 #1424

Q1717
WMinutes
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1. Imstruments used for the tests:

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

- Wattmeter " Yokogava"-WT1600 serial nr.913702269;

- Castresin VT CL3.6kV(1500-3000/100V)-VKM24/2/H1-serial nr.:
345080101;345080102;3450801403;

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

TESTED BY :

1 Ha ocHoBaHue un.36a an.3 ot 30I1 /-\

Ha ocHoBaHune un.36a an.3 ot 30l

Head of “LTY
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TEST REPORT

Ne 0004-3/09.03.2016

Certificate of accreditation

reg. NeS1JTH valid until 171.12.2018

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

EN ISOMEC 17025:2006

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

SUBJECT: Three phase oil-immersed shunt reactor, hermetically sealed
800kVAr - 20kV

REF., CUSTOMER N? Dated: 12-Feb-16

REF. CONSTRUCTOR

TEST ROOM : "LTC - TEST" Pernik

Test is carried out to determinie the conformity of the product to the

OBJECT OF THE TEST :
customer order.

08-Mar-16

DATE OF ISSUE
LEMI TRAFO JSC, 2304 Pernik, BULGARIA

RECEIVER COPY

THE TESTE! FOR CUSTOMER

Ha ocHoBaHue un.36a an.3 ot 30I1
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Serial Ne 249326
Power 800 KVAr Freqguency 50 Hz Year of production 2016
Cooling ONAN Overfemperature | BOK-65K Vector group Y
Insulation class | 125/50/24 Type PRi800-20 Standard iEC60076-3
Voltage (\} 20000
o Tapping’s (KVAT) 800/ 720 / 640
Rt Current (A) 23.09/208/7185
Connection Star
Insulation class (kV) 24
IMPULSE TENSIONN: 125kV POLARITY: NEGATIVE
Testing scheme NORMAL WAVE 1,2£30% / 50 £20%
Rst . Rse /
O C T /
] j em /
_t _ ’_/
= Cs Rol [—l'npa |RT1 SUBRJECT /
Oi2 TEST !
= gm

OSCHLOSGORE |

Impulse generator "AME"

Totat 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:

Date: 09.03.2016 Ha ocHoBaHwue un.36a an.3 ot 3001
&
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GiL - IMMERSED SHUNT REAKTOR

800kVAY - 20kV
1.REQUIREMENTS OF THE TEST:
The impulse must have the following characteristics:
- Nominal Impuise Voltage: 125 kv
- Nominal time of front duration: 1.2 us(*30%)
- Nominal time duration of the half of tail: 50 ps(+20%)
~ Max over-shoof-on the peak of the waveform: 10 % /
The test will be performed according to IFC standards Ne IEC-EN-60076-4
2. ENVIRONMENTAL CONDITION DURING THE TEST /, y
S e i |

7
- Air temperature: 5.0°C (C////

Pressture: 957mb -
Relative humidity % 45%,
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OSCILLOGRAM REGISTRATION

Negative impulse on Phase A Osciollogram Ne1

VOLTAGE

Teliston [y

=

Ri=  50%VN (62,5kV)
3 R2=  100%VN (125kV)
R3=  100%VN (125kV)
Rd= 100%VN (125kV)
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s L B.00V 10,0058 [RG.00 % ] 1

Waveform Characteristics
Front timeé: 1.32 us
Tail time: 41.60 us

Currént |

Tk Stop | T —— ——— R1= 50%VN {65,5kV)

] A A 1 R2=  100%VN [T35KV)
R3= ~100%VN (125kV)"
CE LD Rd= 100%VN (125kV)
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OSCILLOGRAM REGISTRATION

Negafive impulse on Phase B

VOLTAGE

Osciollogram Ne2
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Waveform Characteristics
Front time:
TFail time:

1.34 ps
41.64 ps

Current
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OSCILLOGRAM REGISTRATION

Negative impulse on Phase C Osciollogram Ne3

VOLTAGE

TelcStop 1 I\ j d )
IR : ] Ri=  BO%VN (62,5kV)
B R A T R R2=  100%VN (125kV)
2 CF L R3= -100%VN (125kv) |
: - I, 3 Rd=  100%VN (125kV)
Gt : s
R /
. ; : j /
- - IR !,t
§ : R i /‘/
et + Mno‘:oﬁm ;A§ SR —.zq'.oa.;g ,_,/“
B g Mar 2016
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Waveform Characteristics
Front time: 1.36 us
Tail time: 41.66 ps

Current
e A faara — . Ri= 50%VN (62,5kV)
R i : R2=  100%VN (125KV)
S T ] R3=  100%VN (125kV)
= i e Do i R4=  100%WN (125kV)
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TEST REPORT
Ne 0004-4/09.03.2016

Certificate of accreditation
reg. Ne8 1LJTH valid wmiil 11.12.2018
issued by Executive Agency "BAS",

according to the requirements of standard
EN ISOAEC 17025:2086

1. Three phase oil-immersed Shunt reactor, hermetically sealed, T
PM 800 - 20, Y, Ne249326, 2016 -

2. Customer : LEMI TRAFQ JSC, 2304 Pernik, BULGARIA ,1 Viadaisko vastanie Street
order 0002/12.02.2016 /

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

4, Test methods used : IEC 60076-10:2003;

5. Date on which the product was received in test room: 04.63.2016

6. Tests performed:
6.1 Determination of sound levels - (TEC60076-10 ¢l.11.2)

7. Test date : 09.03.2016
8. Test result: The product passed the tests
9. The report contains: 5 pages

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

Ha ocHoBaHune un.36a an.3 ot 301

Head of “LTC-]
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11 Test result:
Details of reactor
Serial Mo ;249326 kYAr: 800 Voltage: 20000 kv
Details of measuring instrument :
Brand: Briel & Kjeor Type: 2238 Mediator Serigl Ne : 2684705
Microphone type : 4188 Microphone serial Ne : 7690664
Test conditions
Feeding voltage: 20000V Frequency: 50 Hz
A weighted sound pressure level IEAT /
M Oil-immersed reactor - hermetically sealed /;’
_ Meas.u.ring dB | dB | dB Meas.u.ring dB dB dB "“\MM_//
position | 1 2 | 3 | position 1 2 3 / .
1 55,5 | 28,4 | 55,5 9 56,4 28,3 s6ja |
2 56,3 | 28,7 | 56,3 10 55,9 28,4 55,9—"
3 56,3 | 28,5 | 56,3 11
4 56,8 | 28,5 | 56,8 | 12 -
5 55,5 | 28,6 | 55,5 13 Legend
6. 56,4 | 28,8 | 56,4 14 ‘ 1=‘.E'ransfol'rri}er'noise_
7 55,1 | 28,7 { 55,1 { .~ 15 2 = Background noise
g ;- 3 = Transform '
8 55,7 | 28,5 | 55,7 16 rorrect pote
Arithmetic/energy average : | 55,99 dB | on 10 measure points

LpA 54,79 dB
LwA 64,78 dB |

Environmental correction K 1,2261816
Principal preseribed countur 9,963 m?
Total area of the surface test room 122,16 m?
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Details of reactor
Serial Ne :249326 KVAr: 720 Voltage: 20000 kV
Detaiis of measuring instrument :
Brand: Briiel & Kjeor  Type: 2238 Mediator Serial Ne : 2684705
Microphone type : 47188 Micraphone serial Me ;2690664
Test conditions
Feeding voltage: 20000V Frequency: 50 Hz |
f i
:l
Measuring | dB | dB | dB | Measuring dB dB dB
position 1 2 3 position 1 2 3
M 54,1 | 28,3 | 54,1 "9 53,6 27,6 53,6
2 53,8 | 27,9 | 53,8 10 54,4 27,9 54,4
23 |535] 281535 kL
415391276539 12
5 54,5 | 27,4 | 545 | .13 Legend
6 | 53,2 282|532 14 1 = Transformer noise
‘ :7:";.. 54,2 | 28,1 | 54,2 | - 15 - 2='Bag:k:g'roﬁhd,ﬁpi'sé -
8 534278534 16 S etormer
Arithmetic/energy average : | 53,86 dB | on 10 measure points

LpA 52,65 db
LwA 62,64 dB

Environmental correction K 1,2261816
Principal prescribed countur 9,963 m?
Total area of the surface fest room 122,46 m?
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Details of reactor
Serial Ne 1249326 kVAr: 640 Voltage: 20000 k¥ :
Details of measuring instrument /
Brand: Brilel & Kjer Type: 2238 Mediator Serial Ne : 2684705
Microphone type : 4188 Microphone serial Ne : 2690664 f
Test conditions
Feading voltage: 20000V Frequency: 50 Hz
,-/f - ‘\_/
/f
Measuring | dB | dB | dB | Measuring dB dB dB.
position 1 2 3 position 1 2 3
i 51,8 | 27,9 | 51,8 9 51,7 28,3 5,7
2 52,4 | 28,0 | 52,4 10 51,5 28,1 51,5
3 | 51,6283 ] 51,6 11
4 51,4 | 28,5 | 51,4 | 12
-5 51,9 | 28,7 | 51,9 13 . Legend
6 52,2 | 27,8 | 52,2 14 1= Transformer noise
7 51,6 | 28,2 | 51,6 15 - 2.= Background noise
8 52,4 | 27,6 | 524 | 16 S eroct e
Arithmetic/energy average : | 51,85 dB | on 10 measure points

LpA 50,64 dB
LwA 60,62 dB

Environmental correction K 1,2261816
Principal prescribed countur 9,963 m?
Totat area of the surface test room 122,16 m?
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TEST LABORATORY "LTC - TEST"

TO "LTC" Led. FC5.10 - 1/10

Page 5 | All pages 5§

SOUND LEVEL MEASURMENT

Revision §

12. Testing scheme:

Distance X =0.3m. Distance D = 0.65m. Microphone height from floor: (,62m

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

Notes: 1. The results from the tests are refetred 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 :

.o

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

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

Head of “LTC
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[EKNAPALINA
Mo Touxa 7. OT TeXHU4eckaTa CFEELIMQJMKELEMS‘I.

Honynoarncanuar Esrern Feoprves CnaseHud, B KAYeCcTBOTC MU Ha npeacTasnsaeaty «llemu- Tpado» EAJ
Y4aCTHyK B Npouenypa 3a BbanaraHe Ha cOLecTBeHa NopLYKa C IpeaMeT:
wAOCTaBKa Ha TPV a3HN MACHOHATTLITHEHN XepMeTN3IUPaHu WYHTOBK peakTopn 0o 800 kVAr, 20 kV ¢
MbpBOHauarneH MoHax i obyuenue - PE®. Ne PPD 20-012¢

OEKNAPUPAM, YE:

TpaHcthopmaTopHoTo Macno StaSo Transfoermer Oil |, koeTo Lie ¥3non3same e Harb/IHO CbBMECTHMO C APYr
TpaHchopMaTOPHY Macna, yLoBNeTBOpHBalYY MEUCKBAHWATS HA 8AHY U CbLUW MEXHYHapoaHY CTaHABPTY OF Apyri
Npou3BoAKUTENN. TpaHcdopMaTOPHOTO MACNo He Chiibpa (OTChCTBKME) HA nonuxnapuparsn budernunu (PCB).

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

ara 18.03. T eknapar
18.03.2020 il

o q 5‘

Aenvii Tpado cd /A\ %«_

rp. Nlepruk, YA, WBAQAGHICKO BheTaHmMe® T | Tea,: 076 670 620, 076 670 694 | Pakc: 076 670 87] | GSMu. P
E-mail info@lemi-trafo.com | Websie: httpr//vww. Iem|~1rqfo com K(ﬂ/{/q
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KHneRT: (e rareiean
JoroBop: ...

MIHICTPY KA 3A MOHTANK W FKCIJIOATAIA

SasemrelIHE U CHCIMANHN TRAHCHOPMATOPH, PEAXTOPH

- Macneno yawrsAuedy XePMETIHH 3a3eMITeAHH TPAHCHOPMATOPH ¢
HAMOTICH 3a cOGCTBEHM HYIEAH

- 3azemurennn Tpanchopmaropu ¢ prpageua lerepconona Gobuna

- HlywroBy MACACHH PEAKTOPN

Coanpxatne;

Venoniis Ha paGora 1 jocTanKa

Tipnestade na rpascOBMATOPa HA MIICTC

TTponepica npn ripremane

Viuctpykeues sa speanasnaie i ChXpauetiie Ba MicTo

FlogroTonia 5t MycKaHe b SKCIA0OATAIENA

I(onTpon I HOARPEIRKA

Ispmxaane Ha AKTIUBHATA YACT HA 3a3€MIITENHII TPAHC(OPMATOP 0T Ka3aHA
,lecg-nljoga>z<ﬁeﬂlz YORYTn

[Tpnomenns

Wee =3 OB W N

Hepuuig, brarapiis
Pepd, Mapr 2017
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L Yeunosnst un pubors u qocranws

pmicdiapMaropiite ¢ wrpasena  Hergpeotona
GoGutta (TTPe) M wynronute peakropi  ca
BPSAIHAICHE 30 BRUEHY CKCOACATARMA ¢
TeMICPATY|H A OBOMINTA cpefa o -4 ° C go -+ 40 °
C, u unmMopenaTa Biicotia o 2000 w1, Te ce
ROCTARAT HMTBLIHO SAUBPLIEIN], HANLEECH C MACAO I
ce Il i cnoTeTeTINE ene cranpapt 1EC 60076
817 T IENCKNRINATA 1R fouenTa,

2Z. Hpuesane un
PCIMCTOPA 1 MACTO

TpastefiopaaTop,

TpaRCOPMATOPHTE, PEAKTOPITE €A ONANCBANH b
M@ASTH ¥ NPEB3Balil ¢ Ramuoi. Obiara Maca
@ [~ CLOTBETHHA C NPIIOHICHHAT YepTeK wiunu

ChITbTCTBALM ACKYMEHTI.
3, TIpopepia npir npieMaine

v flponepre  jlanly  papbivre o rabennin
CLOTHETETBAT HN NOPBIKATA,

u Bisyamin HOACKWIN 181 paucopuatopa sy
peasTapn, AKO YCTUHORITE, Ne HNG HOBPEUA BLPNY
apinedopMaTOPA/PEnrTOPA  eNCA FPRUCHOPTIEPAIG,
MOJA YREJIOMETE PEROILBANA A8 TOLS,

A, Muerpyruitst 3a
ChLXPRUCIHIG A MHCTO

npesrnIsnie H

CHRfL Kav0 €& lGCYaneHy Ha MAcio, B chydall ue
pascgopMaTopa He ce HocTapd Ha MACTOTO 3a
MOKTAM, MOME fia ce <bXpallpa B OTHPWTO
NPOCTPAHCYBO b CiARAR, Kopoausiard sailira 1
1parchopMaTopa e Takasa, Mo Tol Mome pa ce
CURPABABA 1a OTRPHTO,

4. Tlojroronien 1t AyeRalle b GECAMONTALHS

fiposepere o M NODpoRe no
fpatcdiopuaTopa/PEAKTOP IWNE T BA Raclc;
npesaxnate HoppeinTe, ARC HMR 1ETHURHE HAa
MACAO B3 YTUTLTHHINTA, BATEIISTS MUITORETE,
Mposepere CLIPOTLBASHIICTO HA HIOKALMATA N
KAMOCTROTO un MACHOTO, axo
Tpaicqopraropa/peakropi ¢ chXpanspn ALI0
ppente.. [pHkRED H3osMHOHRNTA CLIPOTFILA 11
HoR TpaHchopaaTop/peakTop, THnban Aa OvAC no-
niicoxa or 2600 MO s nssmepeiin ¢ alernoMsernp -
vegger

ITponsopere n3poITE,

[IpapgpoTe HOSHINITE 1R KOMYTHFOPINTE,

6. Iowrpoa 1 Hogupimua

Hepriognuni npesepke

Are ussa gpobaesi no npese Ha paboTara Ha
TpalicdopyaropaPeAlTopn,  PSNOPLUNTCIHD  ©
TpaucdopyaTOpl AR c¢ OTRAPA HA meoidr E
FOMItNN , @ B nocAgncTsue oA ueeRil §F%
rojunis fpesepiata gpaGra qn e (sshpisn n
CCUMANIBHPAINE  HoxOBe,  Mpe3  CYHICIE 1A
HIONANUATA, JAMAUR U0 MACAOTO, fpHTHEAHE HA
naMoTITe

*#: Koraro cnetymmiimn Tpancdopyarap/peakrop ¢
Monipes / paotn v 1T/C 1 voli e sangwren cve

yeTpoHCTBA  NPOTHD  KLCH  cLeAMLE|IMA, TO3M

Tpauchopmatop Tpabon fa ce pasmiengas (o1

raedlia ToM Ha NonbpKraral kavo oGurHoneH
Hopmahen Tpancopmarop ~ arbapsuero ga Gue
IANPABEIIO-CAMO IOTATO HMA VAT 0T PRMOIT Ha
MATHHTONDONO/A WAH HAMDYRMTE,

LIipesepra  nn ARTHBIATA  URCT  HIDLU
THVH B

AKO NopaALs HARaKBR [PHYHHA € HEOBXOAHMO fla ce
BPOBEPH AAPOTC W HamoTtrure, TpAbBDE Aa ce
HIDLPWAT CACAHKTE ONEPALMK;

ﬂpe;\!ﬂXHBTC MINTONATA: BPLIKA MENAY Kasnig 1

KnhKa
Topanrnere  aKTHDNATR YACT KATO 1SROMIBRTE
HOMIIGESHHITE VIO

Cuepenpopumberns yoayri

Mobile: 4359 887 764127
Tel: 135976 67 06 20
e-mail; info@lemi-trafo.com

9. TIpnacmennn
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/MERTU:
e CepTudurKar 3a Ka4ecTBO W rapaHLKs Ha TpaHcpopmaTopa
e Jleknapauus 3a CbOTBETCTBKE Ha TpaHcdopmaTopa
° WsnureatesieH npotokosn B cboteetcraye ¢ BAC EN 60076-1

He Bmmqsame Tpaﬁcdmpmampa nog Haﬂpeweﬁme, npenu
eﬁcnymsamm"f nepco:-san Aa e ,ﬂ,@ﬁpe 3aﬁ03HaT C TOBA
p‘br{osoﬂ,cmo' | ‘

E‘apaHuWﬁTa e npmnox{mma camo B cr'ytzame, Koram APOAYKTHT €
MHCTanupax m ce e%cnnoa'mpa B CbOTBETCTBM@ C ms—%cmymmme
Ha npom;sogmenﬁ ' ' SR
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3. BbBegexne

Kato Bu 6narofapum 3a [oBepueTo, KOETO HI rnacyBaTe, No3BoNABamMe Cu Jia
BU NpepfioxKnm HAKOU VHCTPYKLMKM 3a NPasWIHOTO MON3BAaHE U UHCTaMpaHe Ha
TpaxchopmaTopa.

FapaHLVA 3a Ka4eCTBOTO Ha HaLUWA NPOAYKT € BHeapeHaTa 1 ieicTBalla cucTema
3a ynpaBpJ/ieHne Ha KayecTeoTo cbraacHo 15O 9001:2008. '

Hawwre TpaHcpopmaropn ca KOHCTPYMPaHW W WSAUTaHK B ChOTBETCTBUE ¢
wancKBaHmATa Ha ctaHgapT BACEN 60076 n n3nckBanmATa Ha |EC 60076

AKO Helo He e cboblueHo B Hacmﬁumﬂ HapPBUHVIK WK AVNCBa vmcbopmaums 3a
Non3BaHeTo Ha TpaHChOopPMATOpa, MORS A3 CE CBBPIKETE C $upMaTa JOCTaBUMK.

4, ToaHcriopT, TOBapeHe u pasToBapBaHe

TpaHchOpMATOPBT Ce eKCMearpa HambiHeH ¢ TPaHCPOPMATOPHO Macho,
cneposatenHo TpAbsa ja bbge TpchnomepaH BbB BEPTHKAHO roNOXeHve,

TpaHcdopmaTopbT TpHGBa Aa 61:;:;@ cneu,manﬁo 3aluTeH cpelly npemeCTBaHe
rno nnarpopmara nocpe{.s,cmom anTeraTenHm KonaHu unu 6noxmpa|-:e Ha WacuTo Ha
TpaHchopmaTopa Ha p:opBeHm Tpynv uawv nanetu. 3a fa ce m36erHaT nospep,m npw
yKpenBaHeTo Ha TpaHcpopmatopa Bbpxy npeBosl-:OTo CPefCTBo, Tpchq)opmaTopr
He Tpabea Aa Obae prssaH 3a pagviatopute unm pebpaTa MbAHN C Maco, KaKTo 1
3a NnopLienaHoByTe W30aTopu. Morar fia ce n3ron3seat TPaHCIoPTHITE NNaHKN Ha
Kanaka Ha TpaHcdopMaTopa /Wy XaaKuTe Mo biJMTe Ha OCHOBaTa. |

Mpy  npucTUraHeTo CBOEBpeMEHHO Tpabea ga ce nposepy fanm
TpaHchHOPMATOPBT He € NPETbPMAN NoBpean Nno Bpeme Ha TpaHcriopTa 1 fanu e
KOMMNNEKTOBAH € BCUYKN npvmap,nemmcm B I'IpOTl/IBEH cnyqam Aa ce pemammpa
He3abaBHO Ha MpeBo3Bava. -

lpu onepauyuTe ToBapere n pas‘rosa pBaHE e MHOro BB)KHO Tpchd)opma'ropr

Aa ce oKauum Cbl CanaH OT BbXeTa paBHU Ha 6p0Fl Ha K_OH30I1VITE, Hamumpalliy ce Ha -

Kanaka, KakTo ¥ fia He Ce M3Non3Bat MHOTo KbCl BbMeTa- efHOo He6anchmpaHo

s MHCprKLlMLj‘t%l/ nnoaTaums
e l ﬁf

TpaHchopmaTopu
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OKauBaHe OM MO0 fAa APeAW3BUKA OMacHW MEXaHWYHKM HaTeBapBaHMA Ha
3aBapKuTe Ha pesepBoapa.

MHOro e BaXHO fAa Ce. BIOXM MakCMManHO BHUMaHue B W3BArBaHETO Ha
BPEAHY YAAPY Ha pe3epBoapa, Ha pe6paTa MbJTHY € MAC/IC 1 Ha MopuenaHoBuTe
N30MaTOPM.

Ha macTo Tpchd)opmaTopr Moe fa Gbhe NpUABWKEAH MOCPeACTBOM
MOABWKHN KPaHOBE WA APYrW NOBAUraTenHy ChopbxeHua. Ha nnocka, T8bpaa u
paBHa NoBbPXHOCT TpaH._ccbopMaTaprmome pa 6bae Tersied 6agHo BbPXY HeroBuTe
Konena. | - R

Mo Bpeme Ha MOHTaxa TpchdaopmaTopr TpaGBa A2 e 3alUWTeH OT BCAKAKBY
Tnackakins, Bubpauun, yaapu v ap.

5.1

TpéHccbOpmaTopr e npoeKTm'paH 33 3aKpUT W OTKPUT. MOHTaX. KoraTo ce
m3non3|3a 3aKpuT MOHTaH{ Tpch¢opmaTopr Tpabea na ObAe vHCTanMpaH B
nomeLu,eHme, ,qoc*raquHo IIMPOKO, KOETO [1aBa Bb3MO>KHOCT NOBbPXHOCTUTE 33
oxNaxaHe Ha Tpchq)opmaTopa na ca nop,nomeﬂm Ha p,OCTaTbLIHa W HenpekbcHaTa
UMpKynauus Ha Bb3AYXa. anwmanﬂom pascronHue Mem,qy CTeHUTe Ha KneTkaTa
i Tpch¢opmaTopa Tpabea ga e He no-manko or 30 cm. Mem,qy pga HanuuHu
TpchcbopmaTopa B C"bLIJ,aTa Knetka pav.CTosszeTo TpAbBa Aa. 6bpe He Mo-ManKo o1
100 cm. - pe e : L

BHUMaHMe KbM BeHTmnaumnTa Ha ﬁOM@EJ.leHMETO‘ aKo umpxynau,mma Ha Bb3ZyXa
e He,qorTaquHa Tpchci)opmaTopr Lye 3arpee npeKomepHo! '

Flop,xop,ﬂu;o eface npecme'rHe LupKynauus 4-5 m*/min 3a Bceku kW 3ary6u.

Ako nomem,eﬁmem He NO3BO/IABA MOAXOAAWO OXNaaHe, yMecTHo e fia ce
B3EMaT MEPKM 33 I/IHCTaJ'IleaHETO Ha acnvparop, pasnonarav:m ro Ha M3Xoja Ha
Bb3AyX B ropHaTa YacT Ha kablHaTa, KOUTo e B cpemynono»mm Kpall Ha BXofa Ha
Bb3/lyX B CbllaTa KabuHa, 3a ,qa Cce OCUrypM ROAXOAALLA HUPKYnauns Ha Bb3gyxa.

-
AHCTPYRUMMK 33,€K511n0aTauUmA

014

TpanchopmaTopu




6, Hneo BHa MacnoTo

TpaHcpopmaTopbT Ce BOCTaBA HambjHeH ¢ macno. OnTUManHOTO HUBO Ha
TPaHCPOPMATOPHOTO MacHo Ha TpaHcdopmaTop roToB 32 MycKaHe B felcTeume e
CRefHoTO:

e TpaHchopmaTop C paswupuTen - CTpenkara Ha rnokasancua Tpﬁﬁaa na 6ope
B MONOMeHMe, CbBNafauo ¢ oTMETKaTa, ChOTBETCTBAWLA Ha TemnepaTtypaTa Ha
MaCRQTO Mo Bpeme Ha NycKaHe.

¢ TpaHchopmaTop C LUANOCTHO HanbiiBare (xepmeTnveH) - MacsoTo Tpabea pa
Ob/e Ha HUBOTO Ha NpeAnasHUA KianaH.

B criyuai, Ye MacnioTo @ HefoCTaTbyHO, TPAGEa fla C@ Bb3CTaHOBU TOHHOTO HUBO,
KaTo ce goJiee CbC ChLIOTO MAC/I0 VAKM MACIO MMALLO ChLIUTE XapaKTEPUCTUKI KaTo
MaCNoTO; CbbPAKaLLo ce B TpaHcdopmaTopa.

7. PazpanHnm enexTpoan

PascTofHMeETO Memp,y pa3pﬂ,q|-wrre enekTpoau {EKO ca- npep,amge:-iln) Tpﬂ6Ba Ja
fbe perynupano B 3aBNCMOCT OT CTENeHTa Ha HanpexeHreTo Ha TpaHcdopmaTopa,
KOETO e 03HauyeHo B Tabnuuara:

i

' Hanpexerue

TpaHchopmaTopK




8. Kancyna cec cunvkares

Cvnvkarenosa Karcyna ce  MOCTaBA AOMBAHUTENHO, W3KAKYUTENHO 3a
TPAHCGOpMATOpUTE C PastMpUTEN Ha MacfioTo. 3a MOHTaXKa Ha Kancynara e
HeO6XOANMO fja Ce MaxHe TanaTa oT 1/2" ot TpbbaTa, 3aBapeHa B ropHaTa 4acT Ha
PasWpUTEna 1 Ja ce 3aBUHTI CUMKaresioBaTa Kancyna.

CunuKarenst, KOraTo e Cyx uma XbuaTo KexnubapeH usaT. Cunukaren ¢ LBAT
MOPCKO CMHbO-3€71EHO O3Ha4aBa, Ye KMa OBMaXKHABaHe. 3a fla ce pereHepupa e
Heobxoavmo Aa ce 3arpee o Temrieparypa okono 90-100°C - A0 NMPOMAHa Ha LBeTa
B XDBIITO, WM € HEOBXOAMMO Aa Ce NOAMEHN CUNMKAreNTbT C HOB.

9. TepMOMET b}

TepMOMETBPBT M3MepBa TemnepaTyparta Ha MacioTo. Tol e cHabpeH ¢ fBa
- KOHTaKTa: MbpBUWAT (—anapMeH) TpAbea pa 6bfle HarnaceH Ha Temnepatypa 90°C;
BTOPUAT (maknmaaug) Tpﬂ6Ba na 61;.,u,e HafaceH Ha Temneparypa makcumym 110°C
(npw Ta3n Temneparypa ce ma:(moqsa Tpchq;opMaTopr)

- B cayyaii Ha BK/IOUBaHe Ha anapmara Ha TEPMOMETBPA, Tpﬂ63a Aa ce NpoBepsT
MPUYNHKTE 33 NPETOBapBaHe, Aa ce NPOKOHTPONNPa BEHTUAAUMUATA Ha KNeTKaTa u
COS ¢ Ha ToBapa.

T@Mﬁ@ yartypa Ha OKOAHaTa
} m@ a

B cvotBeTcTBME ¢ HopmuTe Ha IEC 60076,
Temné_paTypa_Ta Ha OKoNHata cpefa TpAbea fa 6bpe:
©  MuHuMaHa Temnepartypa: -25 °C

e ' MakcuManta Temnepatypa: +40 °C

¢ CpegHoaHesHa TeMrepatypa: +30 °C

e CpeaHoroavliHa Temrepatypa: +20 °C

TpaHcdopmaTopu

MHCTRYKL N 33 eK ?ﬂoaTauwﬂ
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Peneto ,BUCHHOLZ" e anapatypa,
KOATO MOXe [1a ce  U13NnofnsBa
W3KITIOYKTENHO 3a TpaHcdopmaTopuTte
¢ paswuputen  Ha  MacioTo.
MpensugeHy ca OBa TWMNa Ha peneto:
TN 1 CbC 3aKpenBaHe < priaHel, BbpXy
Kanaka v TN 2 CbC 3aKpernBaHe Ha
Tpbba - Kanak/ pastmpuren.

W B nBaTa CNyyas peneTo BrHary e
cHabheHo C fBa KOHTaKTa. :

MbpBUAT  KOHTaKT cmrHanmavpa
3a obpasyBaHeTo Ha Tfa3 BbB
BLTPEWHOCTTa Ha pe3epBoapa  Ha
TpaHcdopmaTopa 1 CiyXu Aa noKaze,
ye TpaHCcOPMaTOpPBLT & npemuHan B
Penpmemnms pexum Ha paboTa.

BTOPUAT KOHTAKT Ce 3arsaps Camo B Cnyyvaii Ha noBpepa TpAGBa fa
33/lefCTBa NPeKbCBavya Ha CTpaHa ,BUCOKO HanpexeHne” 3a U3KJIIOYBaHE Ha
TpaHchopMaTopa OT MpeXata. |

Mpepwn nyckaHe Ha TpchcboplvsaTopa B [eiCTBMe e Heo6xop,vamo na ce
M3BBPLUAT CIeQHUTE OMnepaLum C PeneTo:

1. Ha ce OTBMHTM KamnaukaTa 3a MeXaHWYeH KOHTPON ¥ [ia ce OTCTPaHu
BPEMEHHUA CTAANeUNTEN, KOMTO HaTricka ByToHa v 6r0Kvipa anapaTtiTe
3a CUTHaNM3auna , 3a Aa ru pejnasu no Bpeme Ha TpaHcnopra.

2. [Ha ce npemaxHe eBeHTyanHuA Bb3ayX, CbAbPaLY ce B PeNeTo, Kato ce
OTBOPW KPaHYeTo 33 Bb3AYX W Ce u3yaka 4o n3niMsaHe Ha macio, ciel,
KOETO A Ce 3aTBOPU KPaHUeTo. |

=

Ji
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TpaxcdopmaTopu
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Cxema Ha enexTpuyecknTe Bpb3Kil Ha ,BUCHHOLZ" peneto: (nonoxekrne
Ha KOHTaKTuTe Ha perie, NbHO CMacsio NPY HOPMasiHO ChCTOAHMWE - HOPMaHo
OTBOPEHM)

KbM NpekbcBada | Kbm anapmara |
A 4 A A
— 443 1H2 =

KoHTaKT Ha
anapmara

MonnarsbK

/
HyecTBUTENEH Ype[ 3a
OBVXKEHMETO Ha Macho

KOHTaKT Ha
npeKkbCBaYa

B ."/

TpaHcgopmatopy MHCTPYKUMY 33 eKen aTauus
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Pereto tan  DGPT2, DMCR (¢peHcko
NPOW3BOACTBO) WK RIS {utanmaHCKo
Npo3BOJCTBO) € araparypa, KOATo ce JOoCTaBA
M3KIIOUMTENHO 32a TpaHcGopMaTopy C LANOCTHO
HaMblBaHe~ XepMeTnyeH TUN.

Tosa e ypep 3a 3al4uTa Ha TpaHcpopmaTopa,
KOWTO MMa QYHKLWUS Ha KOHTPOJ Ha HUBOTO Ha
MacnoTo, NHAWMKaTOP Ha HansAraHeTo, KOHTPOI
Ha TemnepaTypata 1 o6pasyBaHeTo Ha ras.

Anapatace 40oCTaBA CbCCNefiHNTE CTONHOCTH
Ha xanmbposka:

e Handrane 0,2bar |
: o e Temnepatypa T1:+100°C
v e Temnepatypa T2: +110°C

3a  MHCTPYKUMM OTHOCHC HauMHa Ha
CBbp3BaHE, MONA MOrefHeTe MPUNOKeHUTe
WIIOCTPOBAHM CXEMU B OKYMEHTITE 3aKpeneHy
KbM TpaHchopmaTopa.

TpaHxchopiaTopH

o7 AHCTRY KUK 32
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I 3. MycxkaHe na Tparcdhopmaropa B gelicTBre

Npegwn nyckake Ha TpaHchopmaTtopa B AeNCTBYE Aa €€ W3MbIHAT cneaHuTe

OencTBus: _

¢ [la cenpoBepu fany KoMyTaTopBT He € OCTaBeH Ha MEXAMHHO nonoxeHue. AKo
TpaHcpopmaTopbT TPAbBa ga paboTi rapanenHo ¢ Apyr, MbPBO TpAGBa fa ce
ybeaum, ye cMe ocurypunn CboTBETCTBIE Ha CTbasiaTa Ha MpeBKlYBaTenuTe
Ha- Tpchd)opmaTopme W CbOTBETCTBUE Ha cbaaviTe (na ce ﬁposepm AaHHKTE Ha
"ra6enMTe) _ _ _ _

° [lace npoaepm HMUBOTO Ha MacsioTo B PaslLMpUTENs i ¢yHKuw0HmpaHeTo Ha
NHAWKATOpPa 3a Macno (BWK cTp. 6);

° Jla ce npoBepu gany BCMYKN FrapHUTYPU ca ,qo6pe I'IpI/iTMCHaTVI 1 Aanu Hama
3arybu Ha macno; _ _

° [la ce NpoOBepK PasCTOAHMETO MEXIY PpaspsAAHUTE eNeKTPOAM, ako ca
NPeABUAEHN TaKNBa, CNOPes Tabanuara (Buk cTp. 6);

e Jla ce npoBepsaT Bp‘bSKMTé Ma 'pasnm'qHMTe AOMTLHNTENHN NPYHAANEKHOCTA:
TEPMOMETBP, pene ,,BUCHHOLZ” CUNIVIKaresnioBa Kamcyna, pene Tun DGPT2,
DMCR /RIS v gp. _

e [la ce cebpxe pe3epBoapa Ha TpchdJopmaTopa KbM 3asemutesisi upes
crreu,manHaTa KAema 3a 3a3EMFEBaHe CbrnacHo ,qemcmamwre Hopmamsvs

Korato ropHute npoeepxw ca _3aBprHEHM, "rpchd)opMaT_opr Moxe fa 6bpe
BKAIOYEH B EeKCMnoaTaLyin, AKo BKansaHem e MoC/IeABaHG OT HEHOPMasIHO
bydeHe, CTbpKeHe, BUCOK LUYM 1 Np. Tp'aHCdDOpMé:Top_'bT TpﬂG_Ba' HesabasHo fa 6bae
W3KNIOYEH 1 KOHTPONHUTE N3MEPBAHNA ¥ WHCMEKUMY Aa ce NPoBeAaT OTHOBO. B
cayyan, ye TpaHCHOPMaTOPDBT € M3KIIoYeH OT C'b06pa.>l<eHl_/I_ﬂ 3a 6€30MacHOCT, ToW
Moxe Aa 6bfie BKMIOUEH OTHOBQ, CaMO CJlef] YCTAHOBABAHE M eIMUHMpaHe Ha
NPYIYNHITE AOBENN 10 HEFOBOTO M3KIIIOUBAHE,

7 HCTpYKUMK 33 ekcnn {
L/ﬂ:\—'&-fi ﬁif‘

TpaHchopmaTopu




BHUMAHWE: Bcrika onepaums Tpabsa ga 6bpe uspbpiisada npn
MBKIoUeH TpaHcgopmaTop oT mpekatal

MepuoanyHOCTTa Ha NpoBepKnTe (nogabpXKare 1 npodunakTika) Bapupat B
3aBUCUMOCT OT YCJIOBIATA Ha KCNoaTaLla ¥ NoM3BaHeTo Ha TpaHcpopmaTopa.
Heobxoaumo e NeproauyHo Aa ce NpoBepABa:

e TemnepatypaTa Ha MacnoTo. TA Tpsabsa fja oTroapa Ha EN bJIC 60076-2;
HIBOTO Ha MacnoTo. AKO HUBOTO € MOHWKEHO € Heo6xog3,|)|M0 fla ce ponee
Macno, MMallo CbIMTe XapakTepUCTUKM Kato TOBa, KOeTo ce C'b,D,bp)Ka B
TpanchopmaTopa; '

e [IpomeHu 8 LiBeTa Ha cunmKarena B CURAVKarenoBara Kancyna (aKo ca MOHTUpPaHU
TakuBga);

®  YnnsTHEHKETOo Ha rapHUTYpUTE Ha Kanaka v Ha M30ﬂaTOpMTe, Ka'ro eBeHTYafHo
ce yBennyyt 3aTAra HETO; _

@ - 3aTAraHeTo Ha BPb3KUTE C msonaropme BH n HH

Cnep TpW TOAMHW OT . MyCKaHETO Ha TpchcbopmaTopa B . eKcrnoatayma
e MpenopbuUWTeNHO f[a ce w3Bagu npoba OT MacioTo, 3a Aa Ce NpPOoBepAT
XapakTepuctukite my. Cniepy ToBa Tasu ‘onepauvs ce nosTapa Ha Bcekn 2 {pe)
rofMHu. - : o

Heobxoaumo e TpaHcdopMaTopsT U 0COBEHO M3oNaTopuTe Aa Ce NOANBPMAT
UUCTH.

15.

eToBapBaHuA

Cneyundununure TEXHUKW Ha 'cpaBHeHiAe 3a  JOnycTMUTE HaToBapBaHWA
KaTo GYHKUMA OT MOLWHOCTTa Ha TpaHCd)OpmaTOpViTE ca Hopmute IEC 60076-7
,PHbKOBOACTBO 3a HaToBapBaHe Ha MmacnieHu TpaHcpopmaropu’. |

CToMHOCTITE Ha AONYNOCOUeHNTE NpeToBapsaHua ce pasbupar Hecnegsalum ce

/]
i

TpaHcoopmatopk - MHCTDYKUWY 23 exaiyipaTallka
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1 HEeNOBTaPALLY Ce MPeAmn TPaHCGOPMATOPLT a Ce & BbpHas B HOpMasieH PEXiuM Ha
paboTa. | ‘ |

bes pa ce npeBuwaBaT TemnepaTtypute Ha MEAHMA NPOBOAHUK W Ha
TpaHCchOpMaTOPHOTO Macno, AOMYCHATY OT HopmuTe Ha IEC { 60°C 3a macnoTo, 65°C
3a MeATa), HallkTe TpaHCHOpPMATOPU MOTaT Aa NoHecaT CIefHNTe NPETOBapPBaHNs,
CYUTANKN T_eMﬂ_epaTypaTa Ha oKoJiHata cpefia 3a 40°C:

“MoulHOCT

Bes fa npeswmiuaBaT MakcnManHata Temriepatypa Ha mefiTa {105°C) n Ha macnoTa
(100°C), gonycTumu oT HopmuTe Ka IEC, HatuviTe TpaHcdOPMaToOpU MOraT fia fioHecaT
O3HaYeHKTe NpeToBapBaHWA AW Aa AOBEAAT [0 edHa peAyLMpaHa MoLHOCT,
cnopep TOBa Aasivi TeMnepaTypaTa Ha OKORHaTa Cpefa e pecneKTmsHo fo-~HKCKa nin
rno-sucoka ot 40°C.

A

/1 ;
MHCTRYKLIMM 3a eKC nf’( ALMA

TparcdopmaTopm

Sl {2



.npeﬁl’llﬂm@
HaToOBapBaKe B

100% o HommHanHaT
~ MowHocT -

HOM

" vowHoct

TpaHchopmaTopi

Typa Ha
GKONMHaTA
cpesa

AONYCTMO
npeToBap-
BaHe
(% oT HoM.
MOLYHOCT)

epiyKLVA
Ha Mowuj-

HOCTTa
(% oT HOM.
MOLLHOCT)




3abenexKa: Bcuuky TekcToBe U WIOCTPALMN ca MOATOTBEHM 3a u3bpanua ot Bac
NPOAYKT, HO MNPOU3BOANTENAT C1A 3ara3Ba NPaBoTo [ja NPaBy NPOMEHY 1 Nogobpenns Ha
CBOWTE NPOAYKTH, KOUTO MOTaT fa MOBAVAAT Ha CbAbpXKatuaTa ce TyK uHdopmays.
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Aemu Tpaho

TparcgopMamopu

Mpunoxerue 3 kLM TexruYecKo NPeONOHeHUE

CPOKOBE 3A BOCTABKA
KonudvecTro

Ne HaumeHoBaHue Mspka ng;zgs;;:zo .

Kan. nHu o
1 2 3
1 | TpudaseH peairop 20 kV, 150 kKVAr, cHIMu T 6p.
2 | Tpuchazeu peaxtop 20 kV, 250 kVAr, cHIMu T . 6p. 2 i
3 | TpudbaseH peakrop 20 kV, 400 kKVAr, ¢ K3P 6p. 2
4 | TpudpaseH peaxtop 20 kV, 600 kVAr, ¢ K3P 6p. 2 \
5 V_prcbaseH peakrop 20 kV, 800 kVAr, ¢ K3P 6p. 2 .

SabenexKu:

1/ CpOKBT Ha [OCTaBKUTE 3aNo4BA /13 TeYe OT JaTaTa Ha UaNpallaHe Ha nopbukaTa,

2/ B cnyyvail, ue KpalHWAT CPOK H& AocTaskaTa CbBNaja C npasHuyeH unu HepaboTed AeH, To ROCTasKkaTa Ce N3BbpLUIBa
He NO-KhCHO OT ThpBUa paboTeH AeH cnen W3THYaHETO Ha cpoKa. _
3/ MNpu nopbuky Ha Bb3noxuTens Ha XOMMYECTBA B DaMKMTE Ha NOTBLPAGHUTE OT MambnHuTess W HegocTaBeH!
NOCOMEHUTE CPOKOBE, We BBAaT HanaraH HeyCToRKY, CHIMIAcHO YCHOBUATA Ha 10roBopa. 7
4/ Bb3noXUTENAT MOMe 4a NMopbya KONWYecTBa No-Manki T NocodeHinTe B KomnoHa 4.

5/ Bu3noxuTensaT Moxe fa nopbysa Konu4YecTea NO-BUCOKK OT TIOCOMEHKTE B KoNoHa 4, KaTo ToBa oBCTONTENCTRO Lie
Bbae NocoYeHO TEKCTOBO B ChOTBETHATE MOpbYKa nanpateHa kem ManbnHutens. C noTBbPXLEHUSTO HA NOPBLYKATE,
ManenHuTenar BNucea B ChLaTa ouaKsaHa faTta 3a 4OCTaBKa Ha KDNUYECTBaTa HagBUILiaRaLyW NocoYaeHUTE B Konoda 4
B/ BL3NoXUTENAT MOXE Aa NopBLYBa KorkiecTsa 4o 10 nbTi No-BUCOKW OT NOCCYBHWTE B-KONOHA 4. CpokbkT 3a JoCTaBKa
Ha HaABNLUeHUTE xoAUdecTBa He Moxe fda Gbae no-gurer or 180 AHU OT Aararta-Ha usnpalyase Ha nopbykara. [lpu
LOCTaBK& H& MOPBUYBHUTE NO-BUCOKM KONWYecTBa CHE[ To3W CPoK, VamsnHUTENAT AbMMM HeycTalKka CLIMacHo
yCrioBusATa Ha Jorosopa.

7/ Bu3nOXUTENAT MMa NpaBc fa aHympa HanpaseHa nopbvka, ako T8 € B 3aKbCHeHWe c nosgye or 180 AMuW oOT
oMaKeaHarta jarta 3a 40CTaBka. AHYIMPaHeTO Ha NopkuYKa He criipa HanaraHeTo Ha HeycTohKy KbM MSHBHHMT#’!H

ChMaCHO YCNOBKMATE Ha FCropopa.
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