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PRIPLACHNTE M KepreTuspdtn  Tpancdopratopy 20 kU 32 CefafioBe- @

Bernoxurend | Haxomp Uy o B Tpefd Bpawa  rpah Nercru w rpak ﬁ,x/nnma-

YBAXAEMU rOCNOAA,

1. 3anosHar CcbM W NpuemMam M3UCKBaHWsiTa Ha Bb3NOXWUTENS, KaTO NPeACTaBAM  TexHUUecKwTe
cneundmkaluy or maea |V Ha JOKYMEHTAUMATA C NOMBLIHEHU BCUYKM W3UCKBaHW CTOMHOCTU 38 BCHYKM
NO3ULIKMK OT CTOKATA HO NpeamMeTa Ha NopbLYKaTa.

2. TpeAcTaBAM BCMUKM MBUCKBAHV AaHHW W JOKYMEHTH, NOcoueHH B TIpunoxeHue 2 oT HacTORLIOTO
TEXHUYECKO NpeAnoXeHne. 3anosHaTt CbM C UBUKCBAHETO, Y& NPeACTaBeHUTe [OKYMeHTU Tpabea aa Gbaar
Ha GbNrapcki esuk MNW ¢ npesoj Ha GbLirapckv e3vik, NPUAPYHEHU C OPWIMHANIHMTE AOKYMEHTH, C
W3KNKYEHUE Ha kaTanosuTe W NPOTOKONMTE OT TUNOBUTE M3NUTBAHWA, KOWTO MOraT Aa Ce NpeacTassaT w
CaMoO Ha aHITIMACKK B3KK.

3. 3anosHaT CbM, Ye OLEHABAHETO Ha OhbepTUTe 3a CKNIYBAHE HA DAMKOBO CnopasyMmeHue e Obae
HanpaseH N0 KpUTepuit ,Hal-HucKa Yera”,

4. MoTebpkaasam, Ye NPeACTABAHVITE OT HaC CTOKW, ONUCEHW B TEXHUYECKOTO HU NpeanoxeHue e
OTrOBAPAT Ha NOCOYEHWTE OT BLINOXWTENA CTaHAapTW WKW Ha exeuBaneHTHW. B cnyval, ye fapeH
Marepuan oTrosaps Ha CTaHAapT, eKBUBANEHTEH Ha NOCOYEHUS Ce 3aabIikaBame Aa ro OTPasuM B OTAeneH
AOKYMEHT W Aa NpeacTasuM AOKa3aTeNICTBA 38 eKBUBAMEHTHOCTTA Ha ABAaTa cravaapTa,

8. BOMYKW CTOWUHOCTM, NOMBLIKEHW B KONOHE ,MapaHTMPaHO NPeanoXeHUe” Ha NPUNOXEHUTE Tabnuum oT
TexHuueckv cneumdukaumi ot rnasa [V oT 4OKYMEHTALWATA 3a YYaCTHE Ca TOHHY M KCTUHCKM,

8. lNpegnaram rapaHUNOHEH CPOK 3a pasnpefenuTentn TpaHchopMaTopy - .....H0. O, Meceua / He no-
marnko om 24 meceyal, OT AaTara Ha Npuemo — npejaBaTeneH NPOTOKON 3a NONYYaBaHe Ma CToKaTa oT
Bbanoxvtens.

7. 3anosHar ChM, Ye BUOOBETE CTOKM /NPEAMET Ha KacTosALaTa NpoLeaypal U OPUEHTUPOBBYHY KONMYECTBa
3a focTaBka Le GbaaT nocoueHn oT Buanoxwurens npu nposexaate Ha npeasuaexara s 300 npoueaypa,
3a onpeAensHe Ha W3RbAHWTEN HA BCEBKM KOHKPETEH SOTOEOP.

8. 3anosHaTt cbM, Ye B nocneasalla npoueaypa uabopLT Ha U3NBNHWTEN ile Bbae HanpaBseH No KpUTepuit
~HAR-HUCKa LeHa".

9. MNpeAcTaeaM KONUYECTBA CbC CPOK HA AOCTABKA U JGHHY 33 ONAKOBKA Ha CTOKATA, ChINACHO NPUNOXeHue
3 KbM HACTOALLOTO TEXHUUECKO NPEANOXEHNe,

10. Npuemam, ye B cpok Ao 10...( He noseye om 10 OHU) OT paTaTa Ha NoANWUCEaHE Ha Horoeop ¢
BBLINOXUTENSA, LWe CKNYa AOTOBOP C NOCOMeHMAT/Te B odepTata NOAWINLNHUTEN/M (fonbisa ce, axo
ywacmHukem e OeKnapupan, Ye e u3nonsa noduanbiHUmen/u).

Npunoxenun:
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1. TexHu4ecku n3uCKBaHUA W chelndUKaLMy 33 W3NBRHEHUE Ha nopbyYkata — rmasa [V or
AOKYMeHTauunATa 3a y4acTiie — Noib/IHEHU Ha CLOTBETHUTE MecTa;
2. Waucksann gOKyMEHTH OT TeXHUUeCKW USUCKBAHUS 1 cneuudnukaumy;

3. Konuqecrsa cbe CPOK Ha AOCTABKE W ONaKOBKa ~ _
(‘ (M [/L/\/
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TPETA OBOCOBEHA MO3NLINA

HaumeHoBaHUe Ha MaTepuana: TpudasHu macnoHanbiHeH| pasnpeaenuTentu
XepMeTuaupanu Tpancdopmartopu ao 830 kVA, 20/0,4 kV ,
€ KOMBUHVPAHO 3atnTHO pene

CbKpaTeHO HauMeHoBaHUe Ha mMaTepuana: TpaHcihopmaTopu, macnenn go 630 kVA, 20/0,4 kV, ¢
K3P

Ob6nacT: H — TpaHcthopMaTopHy nocToRpe Kateropus: 26 — Cunosu TpaHcopmaToph
| - En. noacranuum 110/CpH

MepHa eavuuua: bpoi ABapuitHu 3anacu: [la

XapakTepucTUKa HA MaTepuana:
TpuchasHk MacnoHanbiHeHW PasnpefenuTentHy TPaHCHOPMaTopH B XePMETUUHO nanbriHeHue 6es
KOHCEpPBATOP, C MELIHM HAMOTKM U MOHTUPAHO KOMOMHUPAHO 3alUUTHO pene.

WanonspaHe:.
TpaHcthopmaTopuTe ca npegHasHavetn 3a MOHTUPaHe Ha 3aKPUTO Y OTKPUTO.

C1LOTBETCTBUE HA NPEANOXEeHOTO U3NLIHEHNe C HOPMAaTUBHO-TEXHNYeCKUTe AOKYMEHTH:
TpudhasHuTe MacsioHanbiHeHW pasnpegenuTenHn XepMmeTusnpaHn TpaHcdopmatopu Tpadea Aa
OTFOB@PAT Ha NPUNOXMMUTE OBLNrapcky W MEXAYHApOAHW CTaHAAPTU WUNU  eKBUBANEHTH U
HOPMaTUBHO-TEXHUYECKA [OKYMEHTM, BKMIOUMTENHO Ha NOCOYEHUTE NO-A0NY W Ha TeXHUTE BalUAH!
U3MEHESHWA W NOMNpasKu:

» BIC EN 60075-1:2011 “Cunoeun Tpatcdopmaropy. Yact 1. O6wwm nonoxerus (IEC 60076-
1:2011);

« B[IC EN 60076-5:2006 ,Cvnorn TpaHcdopmatopu. Yact 5. YCTORUMBOCT Ha M3ABPXEHU KbCW
cheguHenus (IEC 60076-5:2006)",

« 51C EN 60076-10:2003 ,Cunoeu TpaHcdopmaropy. Yact 10: OnpepensHe Ha HUBaTa Ha WyMa
(IEC 80076-10:2001)",

« BAC EN 12766-1:2004 Hedronpoaykri u otpaboteHu macna. Onpepensate Ha PCB n cpohu
npooykth. Yact 1: Pasgenske W onpepensHe Ha u3bpaHu PCB KoHreHepu upe3 rasosa
xpomartorpadus (GC) ¢ nanonasane Ha enexkTporHo ynasauw| aetektop (ECD);

« BAC EN 12766-2:2004 Hedronpoayktu u orpaGoTenn macna. Onpegensie Ha PCB u cpogHu
npoaykTv. Yact 2: Mauncnsasate CbAbPXKaHUETo Ha nosmxnopupany Gudenunu (PCB);

« BAC EN 61619:2004 WsonauuoHHu TeuHocTy. MNpumecy Ha nonuxnopupanu Gudennnn (PCB).
MeTog, 3a onpefenaHe upes kanunapHa rasxpomarorpacus (IEC 61619:19987);

eHapenfa Ne 3 orT 9 ioHM 2004 r. 3a YCTPOWCTROTO Ha ereKrpuyeckute ypeadu u
ENEKTPOTIPOBOAHUTE NIMHUK, WSAAAEHE OT MUHMCTBLPA Ha EHEPreTUKaTa M eRepruitHuTe pecypon
(Hapenta Ne 3 YEYE),

» HapenGa Ne 9 oT 9 tohu 2004 r. 33 TexHW4eckara eKkCnnoaraumsa Ha enexkTpudecky LieHTparu v
MpeXu, uanaaeHa or MUHWCTEPCTBOTO Ha eHepreTwkaTa W eHepruithuTe pecypcu (Hapenba Ne 9
TEELM); v

o PEMMAMEHT (EC) Ne 548/2014 HA KOMUCUATA ot 21 mait 2014 roavHa aa npunarade Ha
Dvpextuea 2009/125/E0 Ha Epponeiickus napnameHT W Ha CkBeTa No OTHOLIGHWE Ha MankuTe,
CPefHUTE W roNeMuTe CUNoBU TpaHchopMaTopy.

M3nckBakna KbM AOKYMEHTAUUATA M K3NHTBAHWATA:

Neg

MpuriokeHne Ne
no RokymenT p(unu TEKCT)
pea

1.

TouHo 0Bo3HaveHre Ha TUMNa Ha TPaHCHOPMAETORUTE, MPOU3BOAWTERS 1 CTPAHA
Ha NPoOMUaxXoa W NOCNEeAHO W3AaHME Ha KaTanora Ha NpousBoAuTeNs

TOHN338-379/22
BEZ SVK
MNMpunoxexve Nei
Ne katanora

116B_07.11.2016
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No
MpunoxeHne Neg
no HOKYMeHT
pea (vwnu TeKker)
2. | TexHM4YeCcKo ONUCaHNe, rapaHTUpaHy NapaMeTpu U akcecoapu Mpunoxerve Ne2
Crneundunkauua
3. |Yeprexu ¢ HaHeCeHW pasmepy, BKIIOMUTENHO Pa3noNOXEHUe W O3HaYeHWe Ha MpunoxeHne Ne3
NPOXOAHUTE U3BOAM Ha Kanaka
4. [YepTex ¢ HaHeceHu pasmepy Ha upMeHaTta Tabena ¢ 0BABEHUTE A@HHW HA Mpunoxenue Ned
Sbnrapcku esmk
5. |TlpoTokonu OT UsnNWTBaHWS HA TPAHCOPMATOPHOTO MAECMO  (CbIMacHo Mpunoxenne Nes
MEXAYHAPOAHWTE HOPMM BKN. HALMOHanHWUTE WM  NPUNOMEHMA) OT]
aKkpeauTupaHa HesasWcuma naboparopus
8. | [poToKoNM OT TUNOBYM MBNUTBAHUA HA AHINUACKA MY BBArapcku e3uK ChrnacHd
npunoxumure (BAC)EN/IEC 60076 unu exsusaneHTV Hali-Manko 3a;
1. UanuteaHe Ha nperpsisaxe corn. (BAC)EN/IEC 60076-2;
2. [IMeneKTpUYHA TUNOBY ManuTBaHuA cbri. (BAC)EN/IEC 60076-3; MpunoxeHue Ne6
3. ViaMepBeaHeTo Ha HMBOTO Ha Wiyma cbrr, (BAC)EN/IEC 60076-10, T. 11.3; Ne 1738/272261
4. VianuTBaHe 3a XepPMETNYHOCT U TecT 3a Teu cbrh. (BIC)EN/IEC 50464- Ne 318-074
4/A1, Ne 164000207/5 (
Ne 608426/2
34 cneAHWTE NPeACTaBUTENM Ha ramaTa;
¢ TputhbasHu MacnoHanbIIHEHK XEPMETHUHY pasnpeaenUTenHi Ne 1740/273473
TpaKccopmaropy - 20/0,4 KV, 160 kVA; Ne 316-077
* TpudasHn MacnoHanbnKEeHN XEPMETUYHY pasnpesenvTentm Eﬁ ;838221,1238/ 8
TpaHcdopmartopy - 20/0,4 kV, 400 kVA;
; CTIPUNOXEH CNUCHK Ha NpOoBEAEHUTE U3NKTBAHKA Ha BbArapcky esuk..
7. |Heknapauus sa orchcTBie Ha nomuxnopupaHu Gucdwsmunu  (PCB) o IMpunoxenne Ne7
TpaHcthOpMaTopHOTO Macho
8. |UHCTpyKuMM 3a: - MOHTUpPAHE; - NpOBEXAaHe Ha MSAUTBAHMA NPeau BLBeXAaHE
B excnnoarauua; - NoAgbpxaHe M eKCnnoatauus; - Pesusus Mpunoxenue Ne2
9. | Terno Ha TpaHcopMaTOPHOTO Macno, kg [punoxerue Ne3
145 ~210kg |
10. | EKcnnoarauvoHHa AbnroTpaiocT, roAnHM 40 roguHu

TexXHUYEeCKM 4aHHU
1. XapakTepucTiku Ha paBoTHaTa cpeia U MSICTO Ha MOHTUPaHe

Ne
- lapaHTHMpaHo
pne?q XapaKTepucTUKa/MACTO Ha MOHTHpaHe CroitHocT/onucanne npeAnoNenue
1.1 | Temneparypa Ha OKONHUS BB3AYX » He no-Bucoka ot +40°C; -33°C +40°C
¢+ He no-Hucka ot muHyc 33°C
1.2 |Haamopcka BucoumHa Ho 1000 m lo 1000 m
1.3 | 3ambpcasaHe CreneH Ha sambpeaBare 1 (P1) 1(P1)
1.4 | MscTo Ha MOHTUpaHe Ha oTkpuTo Ha otkpuro
1.5 | Makc.cpesHa Temneparypa sa 244 +35°C +35°C
2, MNapaMeTpH Ha eneKTpUYECKaTa pasnpeaenuTenta mpexa CpH
Ne
. MapaHTUpaHo
pnec; Napametsp CroitHocT/onncanmue NPEANOKeHNe
2.1 | HomunBanHo HanpexeHue 20000V 20000V
2.2 | MakcumanHo HanpexeHue 24 000V 24 000V
2.3 |HomuHanHha yecrota 50 Hz 50 Hz

&




(hyHKLUMOHANHW Npe3  Ljenus

. FapaHTUpaHo
pn:q HapameTbp Cronxoct/onucaHue npgnnomi Hre
2.4 | Bpofi Ha chasure 3 6p. 306p.

2.5 | 3azemsiBaHe Ha MpexaTa * Npe3 akTUBHO CLNPOTUBNEHWE; | NPE3 aKTUBHO
+ Npe3 gvroracurenda 6obuHa; | CeNRCTUBNEHKE
* M30NVpaH 3BE34EH UEHTBbP
. MapameTpy Ha enexTpuyuecKkaTa paznpeaenurenta Mmpexa HH
Ne . {"apanTtupaHo
pne?n MapameTbp CroknocT/onucaHune nps.qnomiﬂue
3.1 | HomuHanHo HanpexeHue 400/230V 4007230V
3.2 | MakcumanHo HanpexeHve 440 /253 V 4401263V
3.3 | HomuHanHa vecroTa 50 Hz 50 Hz
3.4 | Gpoit npoBoAHMUM B pasnpefenUTenHaTs 4 rpoBofiHa Mp&Xa 4 npoeogHa
Mpexa (L, Ly, Ls, PEN) MpeXa
{Ly, L3, Ls, PEN)
3.5 | Cxema Ha pasnpenenvrenHara Mpexa TN-C TN-C
. TeXHUYEeCKY napamMeTpy ¥ BPYri faHHK
Ne
FapaHTHpaHo
pne?q MapameTbp/daHHK NsuckeaHe npgnn omiuu o
41 | ObABeHO 3axpaHBaLl|o HanpexeHne 20000£2x25%V 20000+£2x2,5
%V
42 | 0OBnaABeHO U3XOLHO {BTOPUYHO) 400/230V 400/230V
HanpexeHve
4.3 | Haif-sucoKO HanpemeHve Ha ChOpPbHEHUE 24 000 V 24 000V
3a HamoTkuTe BH, U,
4.4 | Hali-BUCOKO HanpeXeHWe Ha ChOPbHeHWUE 1100V 1100V
3a HamoTKuTe HH
4.5 | Wa0nauKoHHO HUBO! - -
4.5a [ LI min 125 kV 125 KV
4.5h |AC min 50 kV 50 kY
4.6 [Marepuan Ha HamoTkute CpH 1 HH Cu Cu
4.7 | M3onauuoHHo macno HChOpPMaToOpHOTO Macno, Tpsabsa A
no3scnsea eKcnnoaTaLoHHs
ABAroTpaiHoCT g Shell Diala S4
TpaHcdopmaropute oT 35 roavHm, ZX -]
¥ A2 e NPEMKUHANO BCUYKUA TECTOBE
CLIMACHC ENEeKTPOXMMUYHUTE MY,
CBOWCTBA B CBLOTBETCTBME O
MeXOYHAPOAHWUTE HOpMK U Tpabea
fa He cvabpka PCB (cbrnacHo
NocoYeHuTe CTaHaapTy)
4.8 | Konena Ha TpanccdopmaTopa Konenara Ha TpaHcthopmarops
Morat aa Obgar uapaboTeHy
OT MeTanHa unu  Apyra
cnnae, TpaGea Aa u3aepHKal La
Ha TeXecTTa HY
TpaHchopmaTopa, jha ¢4

e




FapaHTHMpaHO
no MapameTtp/gaHHu Wsuckeate n psp,n ox{%uu e
pea
gKCNroaTauuoHeH nepmog Ha
TpaHcopmatopa W TpsatBy
Aa ca YyCTOWYUBM Ha BpeaHW
BLagencremna HY
TpaHchHOPMAaTOPHOTO Macno.
4.9 | 3akpeneaHe Ka Kanaka KsM kasaHa MocpeacTsom BONTORMA Qgﬁfgsﬁmom
CheAnheHins CbeanHeHWs
410 [O6xear Ha npesknoysarens Ha&+2Xx25% +2x25%
OTKINOHEHUATA HA HAMOTKUTE
4.11 | OxnaxnaHe ONAN ONAN
4,12 | WsntnHedune 3a MOHTHPaHe Ha OTKPUTO 3a MOHTUpaHe Ha
OTKPHTO
4.13 | KasaH XepMeTuuHo
XepMeTUIHO 3aTBOpEH
3aTBOpEH
4.14 | ExcnnoarauuoHHa  AbnhrotpaikHocT  HE min 35 roa. 40 rog.
TpaHcthopMmaTopuTe
5. Akcecoapm
Ne MapaHTpaHo
no HaumeHoBaHMe W3uckeaHe NPEANOXeHME
PeAR
5.1 |Oxob 3a TepMoMeTbp ¢ BbTpellHa pesba Na Ha
R1
52 | KomBuHupano sawutHo pene (Hanpumep Oa Ha
R.IS.,, DGPT2 wnu exkeuBaneHnTu),
KOHTPONWPALWO HUBOTO HA MACHOTO,
Hansraxe, Temneparypa W
obpasyeaHe Ha ras.
5.3 |[3azemuteneH OHont/knema MI12 x 40 Oa da
XOMAReKTYBaH ¢ fOBe raliki u gBe
wawnbu, uspaboTeHn OT HepbKOAEMA
CTOMaHa, PasnCNoXeH Ha Kanaka B
Onu3ocT A0 NPOXOSHWSA W3BOA HY
HeyTpanara Ha HamoTiuTe HH
54 | Xankufkyku - 2 ©p. Ha Kanaka 3a NnoBAuraHe Ha Ha
6.5 [KadsasM nopuenaHoBM M30nNATOPU  HE Oa Ha
NPOXOAHUTE WU3BOAW Ha HAMOTKUTE
BH
5.6 |Kadseu nopuenaHosM usonatopu Hg Da Aa
HPOXOAHWTE W3BOAW HA HAMOTKUTE
HH
5.7 |Marepuan Ha KnemHWTe CbeguHeHus, Oa Oa
rajfjkuTe M Wakbute — Men
HUKENOBO NOKPUTHE
5.8 |MpeskniouBaten Ha OTKNOHEHWATA Ha Oa Oa
HamoTkuTe BH 2a perynupaHe He
HanpeXeHUeTo - NETNOIMLIMOHEH
5.9 |Tabenu: - -




o
pen

HavumeHoBaHue

WancksaHe

MapaHTUpaHo
fpeanoXxeHue

5.9a

thupmeHa Tabena ¢ obsiBeHuTEe gaHHW HE
Bbarapcku e3UK 7 cxema
pasnonoXeHu ©T cTpaHata Hg
npoxofHuTe haeoau HH

Ha

[a

5.9b

npeaynpeaurenty Tabenu 3a G6e30nackocT
¢u6 cumeon “MenHus” cornacHo 1ISO
3864, pasnonoxeHu oTnpes, otan I
Ha TECHWUTe CTPaku Ha
TpaHcthopmaropa, ©  MUHUMarHW
pasMepun 75 x 75 mm

fAa

la

510

OsHaueHve Ha nNpPOXOAHWTe u3Boau
TPAWHO U YeTNUBO:

- cTpaHa BH: 1U (A}, 1V (B), 1W(C

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

Aa

La

5.11

KazaHbT € CbOpbXeH ¢ Hocela
KOHCTPYKUMA 38  HAANBKHO W
HanpeuHo npuasvxBaHe HE
TpaHcthopMaropa (B ABE&
B3aUMHOMNEPNeHZUKYNAPHA NOCOKM) g
4 Op. pasnoneXeHu B KBAOParT rMajky
konena.

Onuusa

(V3UCKBaHETO 3a Hanuuue Ha 40p.

Konena ce onpegesid 3a BCAka
OT/lenHa aocrasBKka, KaTto ce
3annawar ACNBIHUTENHG)

Ja

512

[lvaroHanHc Ha Hocellata KOHCTPYKRUMA (o]
[BeTEe CTpaHu Ha TpaHcgopmaTopa
ca pasnonoXeHu OBa 3338MUTENHY
Bonra/knemn M12 x 40, wapabotenu
0T HEpPBXAAEMa CTOMaHa

Ha

[a

5.13

MSI‘IYCK&TGJ‘IEH BEHTUN, Pa3NONoKeH B
JonHara 4yacT Ha KasaHa

Ha

Oa

5.14

Bewukm MeTanky 4acTy e
TpaHcthopmaTopa ca YeToM4MBY HE
Kopoaua

Oa

Aa

5.15

MpeanaseHd Kknanak Wy Apyro TeXHNYecKo
pelleHue cpelly paspywlasaHe HE
KazaKa B ClyJyauTe Ha nospeam

Oa

Ha

516

MacroycTouuBY  KayqdykoBW YMINBTHEHUS
Ha kasaHa W Ha NPoOXOAHUTE V3BOAW

Aa

Ra

517

3aLUUTHY McKpULLa {(ACKDOBK MEXOWHN) Ha
npoxoghuTe wieonu BH

Oa

Ha

5.18

Heytpanata Ha TpaHcdopmatopa €
opasmepeHa Aa WsfbpXa TOBapHWA
TOK U TOKE Ha 3EeMHO KbCo
cheauHerne

Aa

fAa

5.19

Ligat Ha nakoBoGOAAKMACKOTO NOKPUTIHE

RAL 7033

RAL 7033

6. TpndiasHy MacNOHaNbHEHH pasnpesenuTeHN XepMeTUanpanm TpaucopmaTops, 20/0,4

kv

6.4 TpudhazeH MacrioHanbNHeH pasnpeaenuTeneH xepMeTnsupaH TpaHctopmarop 20/0,4 kV,

250 kVA

Homep Ha craHaapTa

Tun/pethepeHTed HOMEP CLIMAacHo
KaTanora Ha NpovW3BoAKTENA

2026 1204

Ja ce nocovun




HanmeRoBaHMe Ha MaTepuana

TpuchaseH MacnoHanbnHeH pasnpesenuTeneH
XepmeTiaupaH Tpadedopmarop 20/0,4 kV, 250
kVA , ¢ KOMOMHUPAHO 3alUTHO pene

ChKpaTeHO HaMMeHOBaHWe Ha Marepuvana

TpaHctopmarop Macned 20/0,4 kV, 250 kKVA, ¢ K3P

Ne
FapanTpaHo
pne(.)q TexHHYeckn napameTbp Wauckeane npg.qn om%u e
6.4.1 | 3arybu Ha npaseH xo4 max 300 W max 300 W
(AoKasBa ce ¢ NPOTOKeN OT
akpeanTupana nabopaTopus v MpunoxeHue Nad
cepTUdMKaT/aKkpeauTaLns Ha npoTokon Ne
nabopaTtopuaTa K3BbpLKna AP_EZ/2016/
npoBepkara) 048/01/EN
6.4.2 | 3arydu Ha KbCo cbeguHeHue npu 75°C | max 3250 W max 3250 W
(OOKa3Ba ce ¢ NPOTOKON OT Mpunoxenue Ned
akpenuTMpana nabopaTopus U npoTokon Ne
cepTuchuKaT/akpeauTaLMs Ha AP_EZ/2016/
nagoparopuaTa u3BLpLLIMNA 048/01/EN
npoBepkara)
6.4.3 | HanpexeHue Ha Kbco cbeguHeHve npu| 4 % 4%
obsBeH naxopen Tok * 10% npwn
75°C
6.44 | OsHaueHue Ha  cBbpsBaHeTeo Ha|Dynb Dynb
HamoTKuTe (rpyna Ha CBbLp3BaHe)
6.4.3 | nemHy cbeauHeHUs Ha npoxogHuTe| Bont M12 Bont Mi2
W3BROAOW Ha HamoTkuTe BH
6.4.6 | KnemMHu cveauHeHuAa Ha npoxoaHuTe| bont M20 Bont M20
13soawn Ha HamoTkute HH
6.4.7 | H¥BO Ha 3ByKOBA MOLWHOCT, Ly max 47 dB max 47 dB
(noKasBa ce C NpoToKON OT
akpeauTUpaHa nabopatopus u Mpunoxenne Ne8
cepTudbrkat/akpeaguTauus Ha npoToKON
nabopatopusTa U3BbLpLIMNE Ne 164000138/2
npoBepKaTa)
5.4.8 | PasctonHue mexay cpegHute nuHmMM Ha| 520 mm 520 mm

konenara 3a npuaBWXeaHe Ha
TpaHcdopMaTopa No HapNbXHaTa
W HanpeuyHaTa oc {(AbmkvHa Ha
CTpaHara Ha xsappaTta CbITIACHO T.
5.1 no-rope




Homep Ha craHzapra

Tun/pethepeHTed HoMep GbrHAcHO
KaTtanora Ha npou3sonuTens

2026 1204

Ha ce nocouu

HawmeHoBaHMe Ha MaTepuana

TpudaseH mMacnoHanbnKeH pasnpejenutensH
XepMeTuanpaH Tpadchopmarop 20/0,4 kv, 250

KVA | ¢ KoMBUHUpEHO 3aWWTHO pene

C'praTBHO HanMeHOBaHKWe Ha MaTepuana

TpaHcthopmarop Macner 20/0,4 KV, 250 kVA, ¢ K3P

N2
no
pea

TexXHU4ECKM NAPaMETLP

NauckKkBaHe

MapadTMpaHo
npeanoxeHue

6.4.9 | KnemHn apantepy (HarpaiHuLM)

KnemMHuTe CkeAUHEeHNA

HH

3a
Ha

NPoXoAHWTE W3BOAW Ha HaMOTKUTE

AfanTepi 2a NMHEWHUTE U3BOAN U

HeyTpanara Ha HaMOTKWTe
HH, NoAXOAALLN 3a
APUCEEAVHARAHE Ha
anymuHueBsu kabenu,
KOMMNEKTYBAHU c
cwoTBeTHWUA Dpoii BonToBe C
min M12 ¢ nogxopsawa
ABIKUHE ¢ ralika U waitba
OT HepbXAaeMa CTOMaHa,
KaxTo e NnoKasaHo
WHhOPMaTUBHO Ha
curypara no-gony

Oa

6.4.10 | MakcumanH  pasmepu.  AbIXKAHA

LMpOYKHa X BUCOYKHA

X

1280 x 800 x 1580 (mm)
[a ce nocouart

mm

960 x 715 x 1305

6.5 TpuchaseH MacnoHanbMHeH pasnpenennTerneH XxepMeTusupad Tpadctopmarop 20/0,4 kV,
400 KVA

Homep Ha cTaHgapTa

Tun/pechepeHTeH HOMep chITaCHC
KaTanora Ha npoussoauTens

2026 1205

[la ce nocovu

HanmeHoraHue Ha MaTepuana

TpuhazeH MacnoHansNHeH pasnpeenuTeneH
XepMeTuaupaH TpaHcdopmatop 20/0,4 kv, 400

KVA | ¢ KOMOWHWPEHO 3atWTHO pene

CbKpaTeHO HaMMEHOBaHKe HA MaTepHana

TparcdopmaTop Macned 20/0,4 kV, 400 kVA, ¢ K3P

Ne
MapauTUpaHo
pne?q TexuMyueckH napaMeTsp V3uckBaHe nNpeanoxexue

}-



Homep Ha cTanpapTa

Tun/pecthepeHTeH HOMeP CHLINIACHO
Katasiora Ha NPOMU3BOAUTENSs

20 26 1205

Ha ce nocouw

HaumeHoBaHue Ha MaTepuana

TputhaseH MacROHANBAHEH pasnpejenvTeneH
XepMeTuaupaH Tpasccopmartop 20/0,4 KV, 400
kVA , ¢ KoMOWMHMPaHE 3alIMTHO pene

CbKpaTeHo HaMMeHOBaHKe Ha Marepuana

TpauchopmaTop Macned 20/0.4 kV, 400 kKVA, ¢ K3P

Ne
[apaHTHpaHO
pne(.)q TexHKYecKu napaMeTbp W3uckeake npz.qn oxcpeuue
6.5.1 | 3arybu Ha npaseH xof max 430 W max 430 W
(Aokasea ce C NPOTOKON OT MpunoxeHne Ne8
akpeguTUpaHa nadoparopus 1 npoTokon Ne
cepTUtUKaT/akpeaATaLMs Ha AP_EZ/2016/
naboparopusaTa UaBLpLUMIA 049/01/EN
npoeepKaTa)
6.5.2 | 3arybu Ha KbCO CheavHeRue npu 75°C max 4600 W max 4600 W
(Aokasea ce ¢ NPOTOKOM OT Mpunoxexne Neg
akpeauTMpaHa natopatopus 1 npoTokon Ne
cepTudbuKaT/akpeauTaLms Ha AP_EZ/2016/
naopaTopusTa U3BbLPWMNA 049/01/EN
nposepkara)
6.5.3 | HanpexeHue Ha KbCO CheguHeHue npu| 4 % 4%
oBnBeH usxopeH Tok + 10% npu
75°C

8.5.4 | O3naueHme Ha  cabp3saHeTo Ha| Dyn5 Dyn5
HaMOTKUTE (rpyna Ha CBbpaBaxe)

6.5.5 | Knemun cbeguHeHus Ha npoxoauute| Gont M12 Bont M12
W3BOAW Ha HamoTkuTe BH

6.5.6 | KnemHu cbeguHenus Ha npoxogavte| Bont M20 Bont M20
U3BOSM Ha HamoTkuTe HH

6.56.7 | Hupo Ha 38yKoBa MOLHOCT, Ly max 50 dB max 50 dB
(Aokasea ce ¢ NPOTOKON OT MpunoxeHue Ne8
aKkpegMTUpaHa natoparopra 1 npoToKkon
cepTucukaT/akpeauTaLMs Ha Ne 164000138/3
naboparopusTa U3BRbpILIKNA (
nposepkara)

6.5.8 | PascTosHMe Mexay cpepnute NUHWMK Ha| 670 mm 670 mm

konenara 3a npuaBWXBaHe Ha
TpaHcgopmaTopa No HaanbXHaTa
U HafmpeyHata oc {gbmKuMHa Ha
cTpaHara Ha KeaapaTa CbIHIACHO T.
5.11 no-rope




N\

Homep Ha cTaHgapTa

Tun/pedrepeHTeH HOMEP CBYNAcHo
KaTanora Ha npoy3BoANTerA

20 26 1205

a ce nocodu

HaumMeroBaHKe Ha MaTtepHrana

Tpudhaser MacnoHanbNHEH pasnpefenurenen
XepMeTuanpaH TpaHcdopmartop 20/0,4 kV, 400
kKVA , ¢ KOMBMHUPEHD 3aLLMTHO pene

CtKpateHo HAMMEHOBaHWe Ha MaTepuana

TpaHchopmaTop macnes 20/0,4 KV, 400 kVA, ¢ K3P

Neg
no
penR

TexHuuyecku napaMeTsp

IapanTupaso

HManckpaHe
npepnoxeHune

6.5.9

KnemHy#t apganTtepu (HaxkpaWHuUW)
KNeMHuTe CheaUHEHWs!

3a
Ha

NPOXOAHUTE M3BOAN H2 HAMOTKUTE

HH

AjanTtepH 3a NUHERHUTE W3BOAU U
HeyTpanarta Ha HaMOTKWTe
HH, noaAxoARWMn 3a
NpucbeauHsaBaHe Ha Oa
anyMMHUeBK kabenu,
KOMMNNEKTYBaHW c
cBOTBETHUS Bpoi BonToBe ¢
min M12 ¢ noaxogawa
ObIKMRa ¢ raika u waiiba
OT Hepbxgaema CTOMaHa,
KakTo e NOKa3aHo
WHOPMaTHBHO Ha
thurypaTa no-gony

6.5.10

Makcumanuiu  pasMmepyu:  ObMXMHA
wrpodnHa X BUCOMKUHA

X

1380 x 850 x 1650 (mm) 1030 x 830 x 1380
fa ce nocovar mm

6.6 TpudhazeH MacNoOHaNBRHEH paznpeaenuTened xepMeTusupad Tpancdopmarop 20/0,4 KV,

630 kVA

Homep Ha cTanpapTa

Tun/pethepeHTeH HOMEP CLITACHD
Katanora Ha npouaBoguTens

20 26 1206

[a ce nocouw

HaumeHoBaHue Ha MaTepnana

TpudhaseH macnoHanbiHeH pasnpeaenuTensH
xepmMeTnaupaH Tpanctopmarop 20/0,4 kv, 630
kVA , ¢ KOMBUHMPaROo 3alUMTHO pene

CbEpaTeHO HAMMEHOBaHWe Ha MaTepuana

Tpancthopmarop macned 20/0,4 kv, 630 kVA, ¢ K3P

Neo
no
peq

TexHUYECKH napamMeTLp

FapaHTUpaHO

3UCKBaH
WUsnckeane npefnoxeHne

b

A4




Homep Ha ctangapTa

Tun/pedhepeHTeH HOMED CLITIACHD
KaTanora Ha npousBoauTens

20 26 1206

Ha ce nocouu

HaumeHOBaHKe Ha MarTtepuana

TpudhaszeH MacnoHanbvilHeH pasnpeaenureneH
XepMeTtusupad TpaHcdopmarop 20/0,4 kY, 630
KVA , ¢ KoMBYHMpPaHO 3alMTHO pene

C‘praTeHO HauMeHOBaHHWe Ha MaTepuana

TpaHctopmaTop macner 20/0,4 kV, 630 kVA, ¢ K3P

Ne

lMapaHTUpaHo
pn;; TexHHYeckU napameTsp WancxeaHe nps,qnominue
6.6.1 | 3arybu Ha npased xon max 600 W max 600 W
{Aokasea ce ¢ npoTokon oT Mpunoxexue Neg
akpenvTpaHa nabopaTopus u NpoOTOKON Ne
ceprudukaT/akpeauTaLns Ha AP_EZ/2016/
naboparopusiTa usebpLLuna 050/01/EN
npoeepraTa)
6.6.2 | 3arybu Ha Kbco CbheauHeHue npu 75°C max 86500 W max 6500 W
{Aokasea ce C HpPOTOKON OT Npunoxexue Ned
axkpegvTpaHa nadopartopus v npoToKon Ne (
cepTuduKaT/akpeauTaUmua Ha AP_EZ{2016/
naGoparopusTa U3BBLPLLIUNG 050/01/EN
npoBepKaTa)
6.6.3 | HanpexeHue Ha KbCo cbeguHeHue npu| 4 % 4%
06aBeH usxogeH Tok + 10% npw
75°C

6.6.4 | OsHavenMe Ha  csbpseaHero Ha| Dyn5 Dynb
HaMOTKITE (rpyna Ha CBbp3BaHe)

6.6.5 | KnemHu cbepuHeHuMs Ha npoxoaHuTe| Bont M12 Bont M12
“3Bo4W Ha HamoTkuTe BH

6.6.6 | KneMHu cbeguHeHva Ha npoxogHwTe| Bont M30 Bont M30Q

13BOAY Ha HamoTkuTe HH

6.6.7 | Hueo Ha 3BYKOBA MOLHOCT, Ly max 52 dB max 52 dB
(Aokasma ce ¢ NPOTOKON OT Mpunoxenune Ned
akpeguTupaHa nabopaTopus u npoToKon
cepTuuKaT/aKpeaUTaLmMs Ha Ne 164000207/4
naBoparopuaTa u3BbpLIKMNA (
npoBepKaTa)

6.6.8 | PascrosHue Mexny CpeaHuTe NMHWKM Ha

Kkonenarta 3a nNpUOBWXBaHE Ha
TpaHcdopMaTopa no HagnwxHaTa
W HanpeuyHata oC¢ {ObMKMHa Ha
cTpaHaTa Ha KBaapaTa ChracHo T.
5.11 no-rope

670 mm

870 mm

A




Tun/pedepeHTeH HOMeEpP ChINACcHO
HoMmep Ha cTaHpapTa ngeﬁio?a Ha npousa%nmenﬂ
20 26 1206 Jla ce noco4yn
TputhaseH MacnoHansAHEH pasnpeaenureneH
HaumeHOBaHMe Ha MaTepuana xepmeTuaupaH TpaHchopmarop 20/0,4 kV, 630
kVA |, ¢ KOMBMHWUPEHO 3alUWTHO pene
ChKpaTeHo HaWMEHOBaHWe Ha MaTepuana Tpatcdopmarop macnen 20/0.4 kV, 630 kVA, ¢ K3P
Ne FapaHTpaHo
no TexHWYECKM MapaMeTbp W3uckBaHe nps.u,n om%uue
pen
6.6.9 | Knemuu apanrep¥ (HaxkpaitHuuw) 3a| Aoantepu 3a NUHeRHWTE W3BOAM ¥
KnemMHuTe CbeAWHEHMS Ha Heyrpanata Ha HaMmOTKITe
NPOXOAHWUTE U3BOAU HA HAMOTKUTE HH, noaxonaALLm 3a
HH nprckeauHaBaHe Ha
anymMuHueBu kabenu, Oa
KOMNIeKTyBaHu c
CLOTBETHKA Bpoil Bontose ¢
min M12 ¢ nogxogawa
ObI¥XUHA © rakka n warba
OT HepbXliaeMa CTOMaHs,
KaKTo e nokasaxo
WHOpMAaTUBHO Hal -
vryparta no-pony
.
6.6.10 | Makcumanty  pasmepu: Abmkuda x| 1450 x 800 x 1800 (mm) 1300 x 825 x 1400
LUKPOUVHA X BUCOUMHA Ia ce nocovyar mm

HaumeHoBaHWe Ha MmaTepuana:

TpurdpasHu MacnoHansNHeHW pasnpenenuTenti

XepMeTusuparu Tpancdopmaropy 800 kVA, 20/0,4 kV, ¢
KOMBUHMPAHO 33LUUTHO pene

OBnact: H — TpaxcdopmMaTopH NocToBe

| - En: nogctanuwn 110/CpH

MepHa eaunnua: bpoii

XapaKkTepuCTHKa Ha MaTepuana:
TpuchasHu MAcNOHaNLNHEHW PasnpeaenuTEnHY
KOHCePBAaTOp, C MEAHW HAMOTKY U MOHTMPAHO KOMGUHMPaHO 3alLUTHO pene.

MsnonasaHe:
TpaHcthopMaTopkTe ¢a NPeAHa3HaYeHH 38 MOHTUPAHE HA 38KPUTO ¥ OTKPUTO.

C'bKpaTeHO HaMMeHOBaHMe Ha MaTepuana: TpaHchopmaropm, MacneHu, 800KVA, 20/0,4 kV, ¢ K3P

Kateropusi: 26 — Cunoeu TpaHchopMaTopy

ABapuitin 3anacu: [la

TpaHcdiopMaTopy B XepMeTUMHO ManbnHeHue Ges

CHLoTBeTCIBME HA NPEANOXKeHOTO H3NbNHEeHe C HOPMaTUBHO-TEXHMYECKHUTE QOKYMEHTH!
Iy
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TpudpasHiite MacnoHanbiHEHW pasnpefeniuTenty XepMeTusupaHu TpaHcdopMaTtopu Tpsbea ga
OTfOBapAT Ha NPUNOXUMUTE 6EbNrapckn U MEXAYHapoaHU CTaHAAPTM WUNW  eKBUBANEHTU |
HOPMATUBHO-TEXHUYECKN [IOKYMEHTH, BKIIOUKTENHO HA NOCOMEHWTE NO-A0NY W Ha TeXHWTE Bannaxu

UBMEHEHNS N NOMpPaBKK:;
* BAC EN 60076-1:2011 “Cunosu Tpancdopmatopu. Yacr 1: O6wm nonokenns (IEC 60076-
1:2011);

* BAIC EN 60076-5:2006 ,Cwunoen TpaHcdopmatopy. YacT 5 YCTOWMMBOCT HA M3ALPXEHN Kb
crefvHerua (IEC 60076-5:2006)";
 B[JC EN 60076-10:2003 ,Cunosu TpaHcdopmaropu. Hact 10: OnpepensHe Ha HuBaTa Ha Liyma
(IEC 60076-10:2001)";

* BAIC EN 12766-1:2004 Hedronpoaykt u oTpaGoTeHn macna. Onpeaensxe Ha PCB 1 cpoary
npogyktu. Yact 1. PasgensHe n onpeaensHe Ha u3bpann PCB KoHreHepu upes rasosa
xpomarorpadus (GC) ¢ uanorseakre Ha enekTpoHHO ynassAw aeTexrop (ECD);

* BAC EN 12766-2:2004 Hedronpogyktv v oTpaGoTeHn macna. OnpeaensHe Ha PCB u cpoaHu
npoaykTu. Yacr 2: UsuucnsiBaHe CoAbpKaHUeTo Ha nonuxnopupanu Gudennny (PCB);

+ BJIC EN 61619:2004 MsonauuonHn TeusocT. Mpumecy Ha nonmxnopupadu Sudenunn (PCB).
MeTog 32 onpedensaHe Ypes kanunspHa rasxpoMarorpacus (IEC 61619:1997);

s Hapenfa Ne

3 or 9 wHKM 2004 .

3a YCTpPo#cTBOTO Ha enekTpuyeckute ypeabu u

€NeKTPONPOBOAHUTE NUHUY, U34afeHa OT MUHNCTbLPa Ha eHepreTukata 1 eHepriiiHuTe pecypcon
(Hapenba Ne 3 YEYEN); , .
* HapeaGa Ne 9 or 9 1oHn 2004 r. 3a TexHMYECKaTa eKCNNoaTaUus Ha eneKkTPUMEcKW LeHTpany (
Mpex# usgafeHa ot MUHUCTEPCTBOTO Ha eHepreTMkaTa U eHepruiinuTe pecypeu (HapepnGa Ne 9
TEELIM); n
* PETNAMEHT (EC) Ne 548/2014 HA KOMWCWUATA ot 21 mait 2014 roarHa sa npunaraHe Ha
Ovpextusa 2009/125/EQ Ha Esponelickusa napnamMeHT w Ha CbBeTa no OTHOLLEHUE Ha MarnkuTe,
CpeHWUTE Y roNeMuTe CUNoBy TpaHchopMaTopu.

W3nckBaHua KbM AOKYMEHTauMaTa U U3INUTBaHUATAa:

npunoxumute (BACYEN/IEC 60076 nnu ekBuBaNeHTH Hal-Manko 3a;
1. MsnutBane Ha nperpsieane cvrn. (BAC)EN/IEC 60076-2;

2. [lvenekrpuqHy TUNOBYK MsnuTeanusa curi, (BAC)EN/IEC 60076-3;
3. NsMepeaHeTo Ha HUBOTO Ha WymMa cbrn. (BC)EN/IEC 60076-10, T. 11.3;
4. UsnuTeaHKe sa XepMeTUYHOCT U TecT 3a Teu cbrn, (BIIC)EN/EC 50464-4/A1,

Ne
MpunoxeHue No
no Hoxyment (nnu TekeT)
pen
1. | TouHo ofosHaveHne Ha Tuna Ha TpaHChOPMATOPUTE, NPOKaBOAUTENs ¥ cTpaHd TOHN389/22
Ha APOK3XOA W NOCHeAHO U3AAHUE Ha KaTanora Ha NPOU3BOAUTENS BEZ, SVK
NMpunoxerue Ned
Ne katanora
115B_07.11.2018
2. | TexHU4EeCKo onucaHue, rapaHTpaHy napameTpy 1 akcecoapw Mpunoxenne Ne2
Cneundurauva
3. |YepTexu ¢ HaHeceHW pasmepu, BKMIOYMTENIHO Pa3nonoMeHue w o3HaueHne He Mpunoxenne Ne3,
NPOXOAHUTE W3BOAM HA Kanaka
4. |Yeprex ¢ HaHeceHu pasmepn Ha upmeHara Tabena ¢ obsseHuTe AaHHWM He [punoxeHue Ned
Bunrapckm ek
5. [[lpoTokonM OT u3NMUTBAHMA Ha TpaHcOPMaTOpHOTO Macno  (CbrnacHd [Mpunoxenue Ne5
MEXAYHapOAHWTE HOPMW BKA. HAUWOHANHWTE WM  NPUNOXeHus) o]
akpeawTupaHa Hesasucuma naboparopus
6. [ IpOoTOXONK OT TUNOBY UINMUTBAHWA Ha aHIMUICKU MNK BBArapcku e3vK ChrNacko

MpunoxeHue No6

Ne 1742/272012

Ne 316-078
3a CrnegHuTe NpeacTasnTenn Ha raMaTa: Ne 164000207/2
e TputhasHn MacnoHanbIHERU XEPMETUMHU pasnpeaenuTentn Ne 608414/9

TparcgopmaTopy - 20/0,4 kV, 800 kVA,
» CNPUNOXeH CANCEK Ha NPOBBABHUTE UNUTBAHNA HA BBLNrapCKu e3uk..
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Ne
MpuroxeHne Ne
l;)nec:1 AokymeHT (Mnu TekcT)
7. lHeknapauus 3a oTcLCTBME Ha nonvxnopupadW  OucdwmHunn  (PCB) g [Npunoxerne No7
TPAHCHOPMATOPHOTO MACNo
8. | MHCTPYRUMY 33 - MOHTUPAHE; - NPOBEXAAHe Ha M3NUTBaKMA Npeay BbBEXaHe B
eKCNNoaTaUms; - NoLLAbPXaHe M 8KCNNoaTauua; - PEBH3KA MpunoxeHne Ne2
9. | Terno Ha TpaHcOpPMaTOPHETO Macno, Kg Mpunoxexue No3
350 kg
10. {ExcnnoatauloHHa ABNroTPanHoCT, ro4uRN
TexXHWIECKU AGHHU
1. XapakTepucTUKHA Ha paboTHATa cpea W MACTO HA MOHTApaHe
Ne
o FapanTupaHo
pnet:1 XapakrepuCTHKa/MACTO Ha MOHTHUpaHe CroliHocT/onKucaHne npeancKeHHe
1.4 | Temnepartypa Ha OKOMHUA BL3AYX He no-sucoka ot +40°C; -33°C +40°C
He no-Hucka oT MuHyc 33°C
1.2 | Hapmopcka BUCOMKHA Ho 1000 m Oo 1000 m
1.3 | 3ambpcseaHe CteneH Ha 3ambpessate 1 (P1) 1(P1)
1.4 | MsacTo Ha MoHTUDaHe Ha otkpuiTo Ha otkputo
1.5 1 Makc.cpegHa TeMneparypa 3a 244 +35°C +35°C
2. MapaMeTpy Ha enexkTpUuecKkaTa pasnpegenutenta mpexa CpH
Ne
. MapaHTMpaHo
‘;1;3 MNapamettp Croiinoct/onUcaHue NPesnoNeHMe
2.1 | HomuHanHo HanpexeHve 20000V 20000V
2.2 MaKkcumManHo HanpexeHue 24 000 V 24000V
2.3 | HomuHanka vdecrora 50 Hz 50 Hz
2.4 | Bpol Ha thaswTe 36p. 3 6p.
2.5 |3asemnapaHe Ha mpexara Npes aKTUBHC CLNPOTUBNEHKE; | RPE3 aKTHBHO
npes gvroracutenta 6o6uHa; CHMPOTHBAEHWE
U3ONMUpaH 3Be3fieH LEHTLP
3. MapaMeTpy Ha eneKkTpUYecKaTa pasnpeaennTenta mpexa HH
Ng
" lapanTUpaso
pn;l MapameTbp CroiHocT/oNKCcalne npeanoxeHme
3.1 | HomuHanHo HanpexeHne 400/230V 4007230V
3.2 MaxrcrumanHo KanpexmeHue 4407253V 440/ 253V
3.3 |HomuHanka yectoTa 50 Hz BOHz
34 Epo# npoeoaHuUN B pasnpenenutTenHara 4 npoBoAHa Mpexa 4 npoBofHA
mMpexa (L4, Lo, Ls, PEN) Mpexa
(L1| L21 L3| PEN)
3.5 | Cxema Ha pasnpefefMTendara Mpexa TN-C TN-C
4, TeXHWUYECKA napaMeTpPy U ADYTH faHHY
Ne
FapaHTHUpaHo
pn‘:}cj1 NapameTspiaadum suckBaHe npeanoxeHue
4.1 | O6aseHo 3axpaHeaLle HanpexeHe 20000+£2x256%V 20000+x2x256
% V
4.2 | OGaBEHO K3XOAHO (BTOPUMHO) HaRpeXeHue 4007230V 400/230V

-




R.LS., DGPT2 wunv exkeuBaneHTy),
KOHTPONKUPaLYC HUBOTO Ha MAacnoTo,
Hansraxe, TeEMneparypa i
obpasysaHe Ha ras,

Ne
MapadTupalo
pne?q (lapameTsp/gaHHK IaMcKBaHe nps.qn oxzaﬂu e
4.3 |Hall-BMCOKO HanpemeHue Ha CHOPBKERUE 24000V 24000V
3a Hamotkute BH, U,
4.4 |HaR-BUCOKO HanpemeHWe Ha CbOPBXEeHUE 1100V 1100V
3a HamoTkuTe HH
4.5 | UsonaumoHHo HUBO: - -
4.6a | LI min 125 kV 125 kV
4.5b |AC min 50 kV 50 kv
4.6 | Marepuan Ha HamoTkuTe CpH 1 HH Cu Cu
4.7 | M30naunosHo Macno TpaHchopMaTOpHOTO Macno
Tpatea Aa nossonass
eKcrnnoarauuoHHa .
AbnroTpaiHocT HA Sheﬂzg)(la!la S4
TpaHcdopmatopute  oT 35 )
roAuHW, 1 A2 e npeMuHanc
BCUYKM TECTOBE  CbIMAcHY (
GNeKTPOXUMUYHNKTE My
CBOWCTBA B CHOTBETCTBUE O
MEeXOYHapoaHWTE HOpMU 1
TpabBa fga He cvabpia PCH
(cbrnacHo NocoYeHuTe
CTaHAapTH)
4.8 |3akpensaHe Ha Kanaka KbM KazaHa NocpeacTeom
MNocpenctaom GonTosu cveauHenna| BonTosu
ChEeIMHEHWA
4.9 |Ofxear Ha npesKkmoysaTena HA+2X25% +2x25%
OTKNCOHEHNATa Ha HAaMOTKKUTE
4.10 | Oxnaxpgane ONAN ONAN
4.11 | ManbrHeHue 3a MOHTUPaHe Ha OTKPKTO 3a MoHTUpaHe Ha
OTKPUTO
4.12 |KasaH XepMeTuiHo
XepMeTHUHO 3aTBopeH |
sarsopeH {
413 | EkcnnoarauMcoHHa  AbArOTPaWHOCT  HE min 35 rop. 40 rop. )
TpaHchopMaTopuTe
5. AKkcecoapm
No FapaHTUpaHo
;:lp.le?: HaumeHoBaHue UaunckeaHe npeanoKeHme
51 [xob sa TepmomeTsp € BLTPelUHa pe3by Aa la
R1
52 [KombBwHuparo 3awuTHO pene (npyMepHo Oa Oa
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no
pea

HaumeHoBaHue

W3ucksaue

MapanTtupado
npeanoxeHune

5.3

3azemuTeneH Oont/knema M12 x40,
KOMNNEKTYBaH ¢ [Be Faifiku M 1Be
LWaity, uapaboTeHW OT HEepbXA2EeME
CTOMaHa, PaINOAMKEH Ha Kanaka B
€nu3ocT A0 NpOXOAHWA W3BOL HA
HeyTpanata Ha HamoTkuTe HH

la

Oa

5.4

Xaneufkyku - 2 Op. Ha Kanaka 3a nosjjuraHe

Ha

la

5.5

Katpsin nopuenaHOBY  K30NaTopu  HY
NPOXCAHWTE W3BOAM Ha HaMOTKWTE
BH

Aa

Aa

5.6

KathaBu nopuenaHoBM  M30MNaToOpyu  HA
NPOXOAHUTE W3BOAW HA HaMOTKWUTE
HH

fAa

Ja

87

MaTepuan Ha KNeMHUTE CbegUHEeHWA,
ralixvte W Waiibute - wMeg d
HUKENOBO NOKPUTUE

Oa

Ha

5.8

MpeBkniouBaTen Ha OTKIOHEHVATA HAY
HamoTkute BH 3a perynupade Hg
HanNpeXeHUeTo - NeTno3nLMoHeH

Ha

[a

5.9

Tabenu:

5.9a

thvpMeHa Tabena ¢ obaBeHWTe [JaHHKA HE
BBnrapcku 31K W cxema
Pa3NOnNOXeHW OT CTpaHaTa H
npoxofHuTe nseogn HH

Oa

fa

5.9b

npeaynpeauTenHy Tabenu 3a Ge30nacHoCT
cbe cuMeon "MBbnHUA" curnacHo 1SO
3864, pasnonomenu otnpea, oraaa U
Ha TECHUTE CTpanu HY
TpaHcdopmaTopa, ©  MWHWMaInHK
pasvepy 75 X 75 mm

Oa

fa

5.10

O3HayeHMe Ha TNPOXCAHWTE usBOAW
TPEAHO 1 YeTNUBO:

- cTpaHa BH: 1U (A), 1V (B), 1W(C

- cTpaHa HH: 2U (a), 2V (b}, 2W (¢), 2N (n)

fa

Oa

511

KasaHeT & Cbopb¥eH ¢ Hocewld
KOHCTPYKUMA 32 HagnbXHC 1
HanpeyHo NpyABWKBAHE Ha
TpaHchopmaTopa (B JBE
B3aUMHONEPNeHUKYNAPHN NOCOKK) O
4 6p. pasnonoXeHy B kKeadpat rmanki
Konena.

La

Oa

512

AvaroHanHo Ha HoceLaTa KOHCTPYKUMA {OT]
ABETE CTPakn Ha Tpaxcihopmartopa)
ca PasnonoXeHy fBa 3a3eMUTEnHW
Gonrafknemu M12 x 40, napaboteHn
OT HEpPBLXAAeMa CTOMaHa

Da

Oa

513

Wanyckatrenes BeHTWUN, pasnonoMed B
AOonHaTa YacT Ha KasaHa ChC 3aljnTa

OT HENPABOMEPHO OTBapAHE.

Da ce npeacTasaT YepTexu Ha
3aLUUTHATA KOHCTPYKUYS

MpunoxeHne Ne9

17
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Ne
FapanTUpaHo
pne(;J. HaumeHoraHue MauckeaHe npc}:nnom%ﬂn e
5.14 | Bouuku MeTanHu Y4acTw H3 Oa Oa
TpaHcgopmaTopa ca YCTOWUMBU HY
KOpoaus
5.16 [[llpeanaseH knanal wnm Apyro TeXHWYecKko fda Oa
pellleHne cpellly paspylaBaHe HA
KasaHa B cny4yauTe Ha noBpesm
5.168 | MacrnoycToiumey KayduykoBW YNNbTHEHWUS da Ha
Ha Ka3aHa W Ha NPOXOAHUTE U3BOAK
5.17 | 3aluuTHu UCKpULLA (UCKPOBU MEKAWHM) HY Ja Ha
npoxogHuTe uaeoay BH
518 |[Heytpanata Ha TpaHcthopmaropa e Ha Oa
opasmepeHa Aa M3QbPXA TOBApHWSR
TOK KW TOK& Ha 3eMHO KbCo
CheauHeHne
5.19 | LipAT Ha nakosoBosMKUACKOTO NOKPUTHE RAL 7033 RAL 7033 (
\
6.Tpudaszen MacnoHans/iHeH pasnpefenuTeneH XxepMmeTuanpan TpaHcgopmarop 20/0,4 kY, 800
KVA
Tun/petepeHTeH HOMEp CBLIAACHO
Homep ha cTanAapTa nga?m?a Ha npouss%nm'enﬂ
2026 1207 Ha ce nocovu
TpudiaseH MacnoHanbnHeH pasnpegenureneH
HavMeHOBaHMe Ha MaTepHana xXepMeTusipad Tparcgopmatop 20/0,4 kV, 800
KVA, ¢ xoMByHWMpaHo 3alnTHO pene
CbkpareHo HauMeHOBaHMe Ha MaTepuana TpaHcgopmaTop mMacnen 20/0,4 kV, 800 kVA, ¢ K3P
Ne
;e?q Texuuyecku napaMeTbp N3KckBaHe ::5;:;;’;1:%
6.1 3arybw Ha npaseH xop max 650 W max 650 W
(Bokasea ce ¢ npoToKON OT Mpunoxenrue
aKkpeauTupaHa natopaTtopua u Neg
cepTudmKar/aKpesuTaLys Ha npoTokon Ne
naboparopusaTa W3BLpLKITA AP_EZ/2016/
npoBepKara) 05101EN  {
6.2 | 3arybu Ha Kbco chepuHenne npu 75°C | max 8400 W max 8400 W
(nokassa ce ¢ NPOTOKON OT Mpunoxenne
aKkpeauTupaHa natopaTopua U Neg
cepTuthbukat/akpeanTaumns Ha npoTokon Ne
naoparopusita U3BbpLUMIA AP_EZ/2016/
npoBepkara) 051/01/EN
6.3 | HanpexeHue Ha Kbco cbepuHeHue npu| 6 % 6%
obsBed uaxopeH Tok £ 10% npu
75°C
8.4 | Osnavenne Ha  cBbp3maHeto Ha|Dyns Dynb
HamoTKMTe (rpyna Ha CBbLP3BaHe)
6.6 | KnemHs cwbeavHenus Ha npoxoanwte| Bont M12 Bont M12
U3BOAM Ha HamoTkuTe BH
6.6 KnemMHW cbefAnHeHWA Ha npoxofdHwTe| bont M42 Bont M42
usBoaY Ha HamoTkuTe HH

&\
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ASN

Tun/pedhepeHTeH HOMEP ChINIACHO
Homep Ha cTannapra x:ﬂ:ﬂoi:a Ha I'IPOH3H[:).EIHTGHH
2026 1207 fa ce nocoyu
TpudpazeH MacnoHansnNHeH pasnpeaenvTened
HaWmeHoBaHWe Ha MaTtepHana XepMeTualipad TpaHchopmarep 20/0,4 kv, 800
kVA, ¢ KOMOUHUPAHO 33LUMTHO pene
CKpareHo HaUMEeHOBaHWe Ha MaTepuana Tpancdopmarop MacneH 20/0,4 kV, 800 kVA, ¢ K3P
Ne '
FapaHTUpaHo
pnec;l TexHHMYecKkn napamMeTbp Wanckeade npgp,n ox(l:arm e
6.7 HyriBo Ha 3BYKOBE MOLLHOCT, Lwa max 53 dB max 53 dB
(pokasea ce ¢ NPOTOKOeN OT {TpunoxeHwe
akpeauTUpana nabopaTtopus u Ne8
cepTuhvKaT/akpeguTaLmsa Ha NpoTOKOA
nabopaTtopuara U3sLpLIKNA Ne 164000207/2
nNpoBepKaTa)
6.8 | PascTosHue Mexny cpenHute nuHwu Ha| 760 mm 760 mm
xonenara 3z npuABMNBAHE Ha
TpaHchopMaTopa no HagnbXHaTa
W HanpeyHaTa oC (AbXUHA Ha
cTpaHara Ha KBajpaTa CbITacHo T.
5.11 no-rope
6.9 KnemMHu agantepy (HakpadHumuu) 3a| AganTepu 3a nudedHuTe M3Boav U
KnemHuTe cweauHeHmns Ha HeyTpanara Ha HaMOTKUTe
NPOXOSHUTE K3BOAN HAa HAMOTKUTE HH, nojxoAnLLM 3a
HH npuckefiMHABaHe Ha Ha
anyMnHeBu xabenu,
KOMMMNEKTYBaHN G CbOTBETHHSA
fpoli Gontoee ¢ min M12 ¢
noaxoaawa ALMKUHA C raiika
A Waiba oT Hepw¥aaema
CTOMaHa, KakTo € [OoKasaHo
WHhOPMaTHBHC Ha hurypara
no-gony
©:©
aZncs
i %
6.10 | MakcumanHu pasmepu: AvnxuHa X[ 800x1060x1800) mm 1510x900x1510
LUMPOYMHA X BUCOUMHA a ce nocovat mm

HaumeHoBakue Ha MaTepkana: TpudasHi MacnoHansIHeHn pasnpefenuTenHi
XepMeThaupaHu TpatctopmMaTopu Ao 630 kKVA, 20/0,4 kV,
C HUBOHOKasaTen

79



CKpaTeHO HaMMeHOBaHKe Ha MaTepuana: TpaHchopMaTopu, MacneHn no 630 kKVA, 20/0,4 kV, ¢
HN

O6nacr: H — TpauchopmaTopHK NOCTOBE KaTeropus: 26 ~ Cunosu tpaHctopmaropu
|~ En. noacranumu 110/CpH

MepHa eavenua: bpoit ABapuifiu sanacu: [a

XapaKTepucTHKa Ha MaTepuana;

TpuchasHu MacrnoHanbnHeHy pasnpefenuTentu TPAHChOPMaTOPU B XePMETUYHO UanbiHeHue Bea
KOHCEpBaTop, C MEAHM HAaMOTKM , MOHTMPaH HUBOMOKA3aTeN 1 NoArcTBEH Kanak Ha KasaHa 3a MOHTaX
Ha KOMBUHWUPAHO 3aLLNTHO pene.

W3nonaeaHe:
TpaHchopMaTopuTe ca npeaHasHa4yeHu 3a MOHTUPaHE Ha 3aKPUTO U OTKPUTO.

CbOTBETCTBHE HA NPSASTOKEHOTO USMLITHEHHE C HOPMATUBHO-TEXHUYECKUTE BOKYMEHTH:
TpudpasHuTe MacnoHanbIHEHN pasnpeaenuTeHN XepMETUIVIpany TparctopMmaTopy Tpabea aa
OTrOBaPAT Ha NPUITOXKUMUTE GLMrapCKN W MEXAYHAPOAHU CTAHAAPTH WNW EKBUBANEHTN U
HOPMaTUBHO-TEXHUHECKN AOKYMEHTY, BIIIOYUTENHD Ha NOCOMEHUTE NC-A0MY M HA TEXHUTE BANWOHY
W3MEHEHUs 1 NONPaBKN:

¢ BJIC EN 60076-1:2011 "Cunosi TpaHcdopmaropu. Yact 1: O6wwm nonoxenus (IEC 60076-
1:2011);

» B/1C EN 60076-5:2008 ,Cuniosv TpaHcdopmaTopu. Hact 5: YCTORUMBOCT Ha U3ABPMaHU Kbou
cweauHeHus (IEC 60076-5:2006)";

* BA1C EN 60076-10:2003 ,Cvnosw TpaHcdopmaTopu. Yact 10: OnpegensHe Ha HUBaTa Ha LyMa
(IEC 60076-10:2001)";

» BAC EN 12766-1:2004 HedTonpoayktn u otpaboteru macna. Onpegenate Ha PCB 1 cpoaHu
npogyxTy. Yact 1. Paspensne v onpegensade Ha nabpaHu PCB koHreHepv upes rasora
xpomaTtorpacun (GC) ¢ uanonieane Ha enekTpoHHO ynaeaw getektop (ECD);

.« B1C EN 12766-2:2004 Hegronpoaykti 1 orpaboTeHn Macna. OnpegensiHe ha PCB u cpoaHu
npoaykty. HYact 2: MsuucnsisaHe cbabpaHKeTo Ha nonuxnopupadu Gudenruny (PCB);

* B[1C EN 61618:2004 WsonauuoHHu TeuHocTH. Mpumecy Ha nonuxnopupaiy Buderunu (PCB).
Merog 3a onpeaensiHe Jpes kanunsipHa rasxpomarorpadun (IEC 61619:1997);

* Hapen6a Ne 3 ot 9 1oHn 2004 1. 3a yCTPOICTBOTO Ha enexTpryeckuTe ypeabu u
enekKTPONpPOBROAHUTE NTUHNK, U3LaLeHa OT MUHUCTBPA Ha BHEPreTUKaTa U eHepTUtHUTE PECYpCH
{Hapenba Ne 3 YEYEN);

e HapenGa Ne 9 o1 8 tony 2004 r. 3a TeXHUYECKaTa eKCTINoaTauws Ha eneKkTPUYEcKY LIgHTpanv u
Mpexu, usgageHa ot MUHUCTEpCTBOTO Ha eHepreTUKaTa v eHeprisiinute pecypey (Hapea6a Ne 9
TEELIM); ¢

¢ PEMMAMEHT (EC}) Ne 548/2014 HA KOMWUCUATA ot 21 mait 2014 roguHa 3a npunarase Ha
HupexTvisa 2009/125/EQ Ha EBponeiickusi napnaMeHt 1 Ha CbBeTa No OTHOLLEHWE Ha MankuTe,
CPefiHUTE U rONeMUTE CUROBYU TPaHCHopMaTOPH.

M3ncksaHua KM SOKYMEHTALMATA U M3NUTBAHUATA;

Ne
NpunoxeHue Ne
pne?q Hokyment {vnK TeKcT)

CTpaHa Ha npousxoll M HocneaHo Wu3pgaHue Ha karanora Hy BEZ, SVK

N2 kaTanora

1. |TouHo ofoaHavehHue Ha Tuna Ha TpaMcthopmaropure, npovssoauTend W TOHN269-379/22

npouseoguTens MNpunoxeHne Net

116B_07.11.2016

2. | Texunyecko onucanue, rapaHTUpaHi NapamMeTpy v aKeecoapu MNMpunoxerune Ne2
Cneundukauura

npoxoaHuTe U3BOAKW Ha Kanaka

3. YUepTexm ¢ HaHeCeHN pasmMepi, BKIIOYUTENHO pasnonoXeHne U osHadeHne Ha MpunoxeHne Ne3

Sbarapckv esuk

4. |Yeprex ¢ HaHeceHU paamepu Ha dupMeHaTa Tabena ¢ 0BSBEHUTE AaHHU HY [punoxexue Ned

20
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Ne
[punoxenune Ne2
pne‘,)q AokymenT (unu Teker)
5. IMNpoTokonu ©OT W3NMTBaHMA Ra TpaHchopMaTopHOTO Macno (cbrnacHo Mpunoxenve Neb
MEXOYHAPOAHUTE HOPMM BRI, HBLMOHAMHWTE UM NPUNONEHWA) oOf
aKkpeauTUpara HeaaevcumMa naboparopud
6. |MpoTokonM OT THUNOBM W3NMTBAHUA Ha aHrAviAckyu wnn Obnrapcku esuy
cwrnacHo npunoxumute (BAC)EN/EC 60076 unw ekeuBaneHtn Haid
Marnko sa:
1. UsnutBade Ha nperpsasade corn. (BAC)EN/IEC 60076-2; PAlpunoxenve Neb
2. Avenexrpyunun Tvnoew uanuteanus cern. {(BACIEN/IEC 60076-3;
3. UamepeaKeTo Ha HUBOTO Ha wyma curi. (BAC)EN/IEC 60076-10, T. 11.3; Ne 1738/272261
4, MsnutsaHe 3a XepMeTUYHOCT U TecT 3a Ted cbrn. (BIC)EN/IEC 50464- | Ne 316-074
4/A1, Ne 164000207/5
Ne 608426/2
33 CnejHuTe NpeacTaBuTENU Ha ramara;
o TpuasHu MACNOHAMBAHEHN XEPMETUYHN pasnNpeLenuTenHu Ne 1740/273473
TpaHcdopmartopu - 20/0,4 KV, 160 KVA; ﬁi ?16‘077138:’3
» TpuhasHy MACNOHANB/IHEHN XepMEeTUUHWU pasnpesenvTenHu N; sgggg? 2
TpaHctopmaropy - 20/0,4 KV, 400 kVA; B
, G NPUMOMEH CNWCHK HA NPOBEAEHNTE M3NUTBARKA Ha CLNrapcku e3uK..
7. |Hexnapauvsi 32 OTCbCTBME Ha nonuxnopupadn Gudpmaunm (PCB) g MpunoieHue Ne?
TPAHCHOPMaTORPHOTO Macno
8. |[WHCTpYKUMM 33 - MOHTMpaHe; - NPOBEXaHe Ha W3NWTBaHMA npeaw
BhEENaHEe B EKCNNOATALMA; - NOAABKAHE M eKcnnoataums; - peeusna | MpunoxeHue Ne2
9. | Terno Ha TpaHchopMAaTOPHOTO MacHo, Ky DNpunoxeHne Ne3
110~ 210 kg
10. | ExcnnoartauuoHHa AbAroTpafiHocT, rofquHK 40 roguHN
TexXHHUeckn AaHHW
1. XapakTepHMCTHKKM Ha paboTHaTa cpefa ¥l MACTO Ha MOHTUpaHe
Ne
. TFapaHTHipaHo
pne(.)q XapakrepucTuka/MAGTO Ha MOHTHPaHe CronHocT/Oonucanne NpennoxeHue
1.1 | Temnepatypa Ha OKONHKS BB3AYX » He no-eucoka ot +40°C; -33 °C = 40°C
» He no-Hucka oT MuHyc 33°C
1.2 | Hagmopcka BucouuHa Ho 1000 m 0o 1000 m
1.3 | 3ambpcspaHe CteneH Ha sambpesasane 1 (P1) 1(P1)
1.4 | MsicTo Ha MOHTUpaHe Ha oTtkputo Ha oTkpuro
1.5 | Makc.cpeara Temneparypa 3a 244 +35°C +35°C
2. NMapameTpy Ha eNneKTPUYECKaTa pasnpenenurenta mpexa CpH
Ne
. FapaHTMpaHo
pnec::( MNapameTbp CroitHocT/onucanve NPeanoXeHHe
2.1 | HomuHanHo HanpexeHue 20000V 20000V
2.2 MaxcumManHo Hanpexexue 24 000 V 24 000V
2.3 |HomuHanHa vecToTa 50 Hz 50 Hz
2.4 | Bpoli Ha dasuTe 3 6p. 3 6p.
2.5 |3asemsBaHe Ha Mpexata * NP3 aKTUBHO ChLIPOTUBNEHWE;
» npes Awkroracutenda 6obuHa; | Npes akTieHo
¢ K30MMPEH 3BE30EH UEHTLD CelipoTUBNEHNS
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3. MNapameTpyn Ha enekTpUyeckaTa panpeaenutenda mpexa HH

I\

Ne l‘a\ﬁjumpaﬂo
pnec:1 NapameTbp CroiHoct/onucaHue npeanoxetme
3.1 | HomuHanHo HanpexeHve 400/ 230V 400/ 230V
3.2 MaxkevmanHo Hanpexerue 440/ 253V 440/ 253V
3.3 |HomwHanHa YyecToTa 50 Hz 50 Hz
3.4 |Bpoit nposogHuLM B pasnpeaenvTenHara 4 NpoBoAHA Mpexa 4 nposoaHa Mpexa
Mpexa (L1| L2| L3l PEN) (L1| L21 L3| PEN)
3.5 | Cxema Ha pasnpefenuTenHara Mpexa TN-C
4, TeXHA4eCKW NapaMeTPy ¥ ApYry SaHHK
Ne
MapaHTUpaHo
pne?q MNapameTkp/AaHHK H3uckpaHe NpeanoxeHme
4,1 | OBsBeHO 3axpaHBaLl0 HanpexeHne 20000x2x25%V 20000+2x25%
\'
4.2 | ObaeeHo U3XOAHO {BTOPUYHO) 400/230V 400/230V
HanpexeHWe (
4.3 |Ha#-Bucoko HanpexeHue Ha ChOPLXEHUE 24 000V 24000V
3a HamoTkwuTe BH, U,
4.4 | Hali-8MCOKO HanpemeHne Ha CLOPLWEHUE 1100V 1100V
3a HamoTkuTe HH
4.5 | M301alKoHHO HUBO: - -
4.5a (LI min 125 kV 125 kV
4.5b |AC min 50 kv 50 kV
46 | Matepuan Ha HamoTkuTe CpH v HH Cu Cu
4.7 | VsonauucHHO Macno TpaHchopMaTopHoTO Macno,
TpsGea ga  NO3BONABH
ekcnnoarayuotHa
OBAroTpaikHocT Heg Shell Diala 84 ZX -
TpaHctopmaTopute oT 35 I
FOOVHK, W 3 e NpeMuHang
BCHMYKM TECTOBE CLMMacHg
SNeKTPOXMMUMHHUTE My
CBOWCTBA B CLOTBETCTEHE d
MEXAYHAPOLHUTE HOPMU U i
TpaGea Ha He CbOobPxe s
PCB (cbrnacHo NoCoYEHUTE
cTaHpapTu)
4.8 | Konena Ha TpaHcdopmaropa Konenata Ha TpaHchopMmaTops
mMorat oa 6rpaT
W3paBoTeH OT MeTanHg la
unw gpyra cnnae, Tpsabea
A3 W3ALPKAT Ha TEXEeCTTH
Ha TpaHchopmaropa, Aa ca
hyHKUWOHaNHY npe3 uenus
ekcnnoatauuoHes  nepuog
Ha TpaHcopMmaropa U
TpsibBa Aa ca YCToRUKMBY HA
BpeAHW Bb3ASHCTBUA HE
TPaHCHOPMaTORHOTO
Macro.
4.9 | 3akpenBaHe Ha Kanaka KbM KasaHa MocpencTeom GonToBy gocpe,qcnaom
CbeauHeHns ONTOBM
CbeaMHEHMSA
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AN

Ne I'apawqpauo
:e?q NapameTbp/aaHsu WNanckeaHe npearoxeHye
1410{OCxeatr Ha  npesKoyBaTens HA+2x25% £2%25%

OTKNOHEHWATA Ha HAMOTKUTE
4,11 | OxnaxnaaHe ONAN ONAN
412 | MsabnHenve 3a MOHTHpaHe Ha OTKpUTO 3a MOHTHpaHe Ha
OTKRUTO
413 | KasaH XepMeTu1Ho
XepMeTNYHO 3aTBOpeH 3arps OpeH
4.14 {Kanax Moseonsaeawy MOHT&X HE
KOMBOUHUPEHO 3aUWnTHO
pene Ha MecToTe  H@ Na
excnnoarauus, Ged
HeOBXOANMOCT o]
JonenHuTenda npepaboria
4.15 | ExcnnoaTtauyoHHa — AbAroTpaiHoetT  H&A min 35 rop. 40 roa.
TpaHctopmaTopuTe
5. Akcecoapu

Ne FapaHTUpaHo
no HaumeHoBaHue WanucksaHe npeanoxenve
pen
51 |DwoG 3a TepMoMeTBp C BLTpellHa pe3ba da Aa

R1
5.2 | HueBonokasaren Ha MacnoTo Ha Aa
5.3 |BasemvwreneH OGont/knema M12 x40, Aa Aa
KOMNAEKTYBaH ¢ gBe raikd v B¢
Wwaitu, napaboTern OT HepbXOaemMd
CTOMAaHa, pasnonoXxeH Ha Kanaka o
BNU30CT OO0 MPOXOAHWA W3BOA, Ha
HeyTpanara Ha HamoTkute HH

5.4 | Xankufkykv - 2 6p. Ha Kanaxa sa nosguraHe Oa Ja

5.5 |Kathasu nopuenasoBu wu3onatopu Ha Oa da
NPOXOAHWTe U3BOAY HA HAMOTKMTE
BH

56 |Kadasu nopuenaHoBHW H3onaTtopu H Ha ha
NPOXOAHKUTE U3BOOM HA HaMOTKHTj
HH

5.7 PRTepwan Ha KNeMHUTe ChbeAVHEeHWs, rafkuTe Oa Ha

¥ Wwalhbute — Mep C HUKENOBO NOKpUTHE

5.8 |llpesknovyBaTen Ha OTKMNOHEHWATA HA Jda Oa

HamoTkiTe BH 3a perynvipaHe H3
HanpeXeHWeTo ~ NeTNO3ULIMOHEH

5.9 | Tabenu: - -

5.9a |tupmeHa Tabena ¢ obaseHuTe AaHHU HAY Ha Oa
6rnrapcku 23K ] cxema
PasnonOXeHW OT - cTpaHara  HE
npoxegxHuTe vaeoau HH

Z3




10
en

HavmeHoBaHKe

WancksaHe

FapaMpaHo
npeancxexnne

5.9b

npeaynpegwrentdy Tabenu sa GeazonacHoct
cuC cumBon “MenHua” curnacHo 180
3864, pasnonoxeHu ornpen, 0r3ag W
Ha TECHUTE CTPaHK HE
TpaHcpopMaTopa, €  MWHUMAaNHW
pasmepu 75 X 75 mm

Ha

Ha

5.10

OsHaueHve Ha npOXOAHUTEe M3R0AWM -
TR&EMWHO 1 YeTNKBO;

- cTpada BH: 1U (A), 1V (B), 1W(C

- ctpada HH: 2U (&), 2V (b), 2W (c), 2N (n)

Ha

a

5.11

KasaHbt e CHOPBKEH C HOoCellR

KOHCTPYKUMSt 33 HaanbXHO 1 (M3UCKBAHETO 3a Hanuune Ha 46p.

HanpeyHo NpuaBKKEaHE HA
TpaHchopMaTopa {B nge
B3aWMHONEePNEHANKYIAPHA NOCOKK) ¢
4 §p. pasnonoXeHW B KBagpaT rnaaku
Konena.

Cnuwsa

Konena ce onpefens 3a Bcaka
OTAenHa JocTaBKka, KaTo ce
sannawar ,ElOl'I'bl'IHMTeﬂHO)

Oa

5.12

LvaroHanHo Ha HocellaTa KOHCTPYKUUS (o]
ABeTe CTpaHu Ha TpaHcdopmaTopa
Ca pasnorioXeHW Asa 3a3eMUTENHW
Bonta/knemn M12 x 40, uspaboteHn
OT HepBXAaeMa CToOMaHa

Ha

Aa

513

WanyckateneH BeHTWN, pasnonoXeHd =
AONHATA YacT Ha KasaHa

Da

Ha

5.14

Beunuky MeTanHu JyacTti He
TpaHcdopmaTopa ca YCToORUUBY HY
Kopo3usa

Oa

Ha

5156

MpeanaseH Knanak wnu ApYro TEXHUMECcKo
pelleHre cpewly paspyllasaHe Hg
KasaHa B Cny4auTe Ha noBpeau

Aa

Ha

5.16

MacnoycTolumBy Kay4ykoBU YNRBTHEHUS
Ha KasaHa 1 Ha NPoXogHWTe W3BoaW

Oa

Da

5.17

3aLynTHU MCKPULLE (MCKPOBU MEXAUHYU) HA
npoxofiknte n3eogn BH

Ha

Ha

5.18

Heytpanata Ha TpaHctopMaTopa e
opasMepeHa fAa M3aLPMA TOBapPHUS
TOK W TOKa Ha 3EeMHO KBGO
cbefUHeHne

Ja

Aa

5.19

LiBaT Ha nakoBoboAZKUIRCKOTO NOKPUTHE

RAL 7033

RAL 7033

6. TputhazHn MacnoHanLIHEeHN pasnpenenuTeNiHU XepMeTHIUpaHn TpaHcopmaTopy, 20/0,4

kv

6.1 TpudhazeH MacnoHanLnHeH pasnpenennTeneH XxepMeTU3NPaH TpaHcthopmarop 20/0,4 kV,

50 kVA

2#




Homep Ha cTanaapTa

Tun/pedepeHTeH HOMepP CHLINMAcHO N
KaTanora Ha npoussoauTens

2026 1211

Jla ce noco4u

HaumeHOBaHMe HA MaTeprana

TpuchaseH MacnoHanbfHEH pasnpegenvTengH
XepmeTusupar TpaHchopmarop 20/0,4 kV, 50
KVA | ¢ HuBONoOKasarTen

ChkpareHo HaUMeHOBaHHWe Ha maTepnana

Tpancthopmarop mMacner 20/0,4 kV, 50 kVA, ¢ HI

LLpoUMHa X BUCOYUHa

Ne
TlapantupaHo
pne?q TexHUYECKK NapaMeThp M3uckBaHe n psnn om%uue
6.1.1 | 3arybw Ha npazeH xopg, max 90 W max 90 W
(AoKasea ce ¢ npoTokon oT Mpunoxerne
akpepuTupaHa nabopatopus v | Ne8
cepTudukat/akpeawTaums wa | MPoToKon Ne
naboparopusaTa WIBbLPLIMNG AP_EZ/2016/
nposepkara) 041/01/EN
6.1.2 | 3arybu Ha KbCo chefuHeHne npu 75°C max 1100 W max 1100 W
{noKassa ¢e ¢ NPOTOKON OT MpunoxeHve
akpeauTMpana nabopatopua u | Ne8
cepTudmMKkaT/akpeanTaLMs Ha | MPOTOKOM Ne
naBoparopuaTa U3BbpLIKMNA AP_EZ/2018/
npoBepKaTa) 041/01/EN
6.1.3 | HanpexeHue Ha KbCO chbeguHeHue npw 4% 4%
obaBeHd MaxoaeH Tok + 10% npu
78°C
6.1.4 | OzHaueHve Ha  CBbLP3BAHETO  Ha Yznb Yznb
HaMOTKuTe {rPyRa Ha CBbp3BaHe)
8.1.5 | KneMHN CbefnMHeHust Ha npoXoAHuTe BonT M12 Bont M12
W3BoAV Ha HamoTkuTe BH
6.1.6 | KnemHu cbepuHeHUs Ha MPOXOAHWTE Bont M12 Bont M12
nasoau Ha HamotkuTe HH
6.1.7 | HuBO Ha 3ByKOBa MOWHOCT, Ly max 39 dB max 39 dB
{(Boka3ma ce ¢ NPOTOKON OT Mpunoxenue
akpenviThpaHa nabopatopusin | Ne8
cepTutUKaT/akpeauTaLws va | POTOKon Ne
naBopaTopusTa UaBbpLUUNa AP_EZ/2016/
npoBepKaTa) 041/01/EN
6.1.8 | PascTosHue Mexny cpegHute NUHWKA Ha
Konenara 3a npuUiBUKBaHe HAa
TpaHcthopMaTopa no HagnwkHaTa 475 mm 475 mm
W HanpevHata oOC (ObMKMHE Ha
CTpaHaTta Ha KeazapaTa CbrnacHo T.
5.11 no-rope
6.1.9 | Knemun apantepu (HakpawHuuu) 3a He He
KABMHWTE CheWHEHUA Ha
MPOXOAHUTE U3BOAW HA HAMOTKWTE
HH
6.1.10 | MaxcumanHu pasmepu: AbnkuHa X 990 x 720 x 1380 (mm) 830 x 580 x 1310
Ila ce nocovar mm

6.2 TpuchaseH MacNOHANLITHEH Ppa3npeAenuTeneH XepMeTH3UPaH Tpancgopmarop 20/0,4 KV,

100 kVA

25



Tun/pechepeHTeH HOMEP CBINACHO
Homep Ha cTaHpapTa KaTanora Ha NPOU3BOAUTENA
20261212 [la ce nocouu
TpudhaseH MacroHanblHeH pasnpeaenvTeneH
HaumeHomaHue Ha maTepuana XepMeTusipaH TpaHchopmatop 20/0.4 kv, 100
kVA , ¢ HUBOMOKazaTen
ChKpaTeHo HaUMeHOBaHKe Ha MaTepuana TpaHcopmatop macned 20/0,4 kV, 100 kVA, ¢ HN
Ne
IapaHTpaso
pn:q TexHnuyeckn napameTsp Manckpane NpeanoXeHue
6.2.1 | 3arybu Ha npaseH xop max 145 W max 145 W
(noxasea ce ¢ npoTOKON OT Mpunoxenue Neg
akpeauTUpara nabopaTopna u | npotoxkon Ne
cepTubukat/akpeguTaums Ha AP_EZ/2016/
naboparopusaTa UsBbpILIMNG 042/01/EN
nposepkara)
6.2.2 | 3arybu Ha KbCo CbeauHeHue npu 75°C max 1750 W max 1750 W
(AoKa3ssa ce ¢ NPOTOKOM OT Mpunoxenne Neg
akpegutpada nabopatopus U | npoTtokon Ne
ceptudbrkaT/akpeauTauma Ha AP_EZ/2016/
naﬁopaTomea U3BLPLUIWNE 042/01/EN
nposepkara)
8.2.3 | Hanpexenue Ha KbCO CheauHeHME npu 4 % 4 %
obspeH usxomeH Tok = 10% npw
75°C
8.24 | OsHaueHue Ha  CBLP3BaAHETO Ka Yznb Yznb
HamoTKUTe (rpyna Ha CBbp3BaHe)
6.2.5 | KnemHn cbeauHeHns Ha npoxofHUTe Bont M12 bont M12
“3Boav Ha HamoTkuTe BH
6.2.6 | Knemnn cobeguHenus Ha npoOXOAHUTE BonTt M12 Bont M12
n3BoAW Ha HamoTkuTe HH
6.2.7 | HuBO Ha 3BYKOBa MOLYHOCT, Lya max 41 dB max 41 dB
{A0Ka3Ba ce C NPeTOKON OT MNpunoxerue Nes
akpegutkpaHa naboparepua U | npoTokon Ne
cepTuthukaT/akpeautaUms Ha AP_EZ/2016/
nabopartopuara U3BBRLIMNA 042/01/EN
nposepkara)
6.2.8 | PascTosiHue Mexay CpeaHuTe NUHUM Ha
kornenarta 3a MpugBMKBaHe Ha
TpaHcthopmaTopa No HagmbXHaTa 475 mm 475 mm
W HanpevHata ©oC (Ow/DKUHA Ha
cTpaHaTa Ha KBaapaTa CbrnacHo T.
5.11 no-rope

25




Tun/pecepeHTeH HOMep ChLFNACHO
Homep Ha cTanAapTa KaTanora Ha Npou3BoAnTEensa
2026 1212 Ha ce nocoun
Tpudrased macnoHaneiHeH pasnpeaenuTenet
HaumeHoBaHKe HA MaTepnana XepMeTUsupaH TpaHcthopmarop 20/0,4 kv, 100
kVA , ¢ HuBONOKasaren
C'bKpareHo HaMMeHoBaHue Ha MaTepyana TpancdopMarep macned 20/0,4 kV, 100 kvVA, ¢ HIN
Ne :
FapaHTUpaHo
;ec; TexHUYecKH napameTbp M3uckeaHe HpeANOKeHHe
6.2.9 | KnemHn apantepu (HaxpaliHuuyw) 3a| Agantepu 3a NMHeAHUTE U3BOAN W
KnemHuTe CheguHeHus Ha HeyTpanata Ha HaMOTKiUTe
NPOXOAHMTE M3BOAN HA HAMOTKUTE HH, noaxoaswy a
HH NPUCHEEAUHABAHE Ha
anymuHueBm kabenu,
KOMMNNEKTYBaH! ¢ fla
cvoTBeTHUA Opoli GonToBe ¢
min M12 ¢ noaxogawa
ALMKUHA C ravika v wanba
OT HepPbKAaeMa CTOMaH],
KaKTO € noKasaHo
UHbOpMaTUBHO Ha
hurypara no-pony
6.2.10 | MakcumanH  pasmepu:  AbIDKMHE X 1020 x 750 x 1450 {mm) 915 x 670 x 1255
LUKPOYKMHE X BUCOHMHA Ha ce nocouat mm

6.3 TpudhaseH MacnoHanBNHeH pasnpeaenurene
160 kKVA

H XxepMmeTuaupaH TpaHcdropmartop 20/0,4 kV,

Homep Ha cTanaapTa

Tun/pethepeHTeH HOMep ChINacHo
Karanora Ha Npou3BoguTens

2026 1213

[a ce nocouu

HaumenoBaHue Ha MaTepuana

TpucbaszeH MacnoHan®sNHEH pasnpegenureneX
XepMeTusupad Tpanctopmarop 20/0,4 kv, 180
kVA , ¢ HUBONOKasaTen

CoKpaTeHO HaWMeHoBaHKe Ha MaTepuana

Tpancthopmarop macned 20/0,4 kV, 160 kVA, ¢ HI

Ne
lapaHTHpaHo
pne(,)q TexHn4yecku napameTsp Manckeane ApeanoxeHue

27




Homep Ha cTaHgapTa

Tun/pediepeHTeH HOMepP CEINACHO
Karanora Ha Npon3soauTens

2026 1213

La ce nocoyuu

HaumeHoBaHue Ha Marepuana

TpudaseH MacnoHanbiHeR pasnpeaenureneH

XepMeTusupaH TpaHctopmarop 20/0,4 kY, 160

kVA |, ¢ HMBOnNoKasaren

C'praTeHO HauMeHOBaHMe Ha Marepuana

TpaHcdhopmatop macneH 20/0,4 kV, 160 kVA, ¢ HI

Ne
MapaHTHpaHO
pn; TexHHMYeCKK NapaMeThLp UsucxkeaHe npg.qn oxc%uu o
6.3.1 | 3arybu Ha npaseH xon max 210 W max 210 W
(noxazea ce ¢ npoToKon oT MpeunoxeHne Ne8
akpeauTupata nabopatopusi 1 | NpoTokon Ne
cepTudukat/akpegutauus Ha | AP_EZ/2018/
naBopaTopuaTa UsBbLpLINIA 047/01/EN
npoBepKara)
6.3.2 | 3arybu Ha KbCcO CbhejiuHeHKe npu 75°C max 2350 W max 2350 W
(hoKasea ¢e ¢ NpoTOKeN OT MpunoxeHue Ned
akpeauTMpaHa naGoparopua n | NpoTokon Ne (
cepTnukar/akpegutauma Ha | AP_EZ/2016/
naBopatopvsita U3BbPLUMNA 047/01/EN
npoBepKaTa)
6.3.3 | Hanpexenue Ha xbCO ChbefuHeHwe npu 4% 4%
obsABeH usxogeH ToK t+ 10% npu
75°C
6.3.4 | OsHauyeHWe Ha  CBBP3BAHETO Ha Dynb Dynb
HaMoTKuTe (rpyna Ha cBbp3saHe)
6.3.5 | KnemHK cbeanHeHAa Ha NpoXoAHuUTe Bont M12 Bont M12
M3B0AW HA HamMmoTKKuTe BH
6.3.6 | KnemMHM CbeaWHeHVst Ha npoxoaHuTe bont M12 Bont M12
M3BoAU Ha HamoTkuTe HH
6.3.7 | Hueo Ha 3BYKOBa MOWHOCT, Ly max 44 dB max 44 dB
{Aoxasea ce ¢ NPOTOKoN OT MNpunoxexne Ned
akpeawuThpaHa nabopatopusi | NPOTOKON
ceprudvkaT/akpeanTauma Ha Ne 164000207/6
naGopaTopuaTa U3BLPLIMNE (
npoBepKaTa)
6.3.8 | PascrosHue mexay CpefHWUTe JIMHUM Ha
Konenara 3a NpuABWXBAHe Ha
TpaHcdiopMaTopa no HagnbXHaTa 520 mm 520 mm

W HanpeuHaTa oc (AbMKMHA Ha
CTpaHaTa Ha KBajpaTta CbinacHo T.
5.11 no-rope
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Homep Ha cTavpapTa

Tun/pecdeperred HoMep CkLIMacHo
KaTanora Ha npou3BOANUTENs

2026 1213

Ha ce nocoun

HaumeHOBaHUE Ha MaTepuana

TpudhbaseH MacnoHanblHeH pasnpegenuTeneH
XepMeTusupaH TpaHcthopmartop 20/0,4 kv, 180
kVA , ¢ HUBONOKAa3aTen

C'bxpa'reao HaWMEeHOBaHWe Ha MaTepuana

Tpaxctopmarop macneH 20/0,4 kV, 160 kVA, ¢ HIN

Ne
no
pes

TexHMUYECKM napaMeTbp

TapaHTHpaBo

BaH
Wsucksaie npeanoxedHue

6.3.9 | Knemun apantepy (HakpadHuyw) 3a
KneMHuUTe CheanHEeHNA Ha
NPOXOAHUTE U3BOLN HA HAMOTKATE

HH

AnanTepy 3a nuHeitHuTe N3BoAU U
HeyTpanara Ha HaMoTKuTe
HH, noaxogawgu 3a
NpUcHEeanHABaHE Ha
anymuHnesm kabenn,
KOMNNEKTYBAHW C
cwoTBETHUA Bpol ConToBe C
min M12 ¢ nogxogsia
AbmKuWHa ¢ rafika v waiba
OT HepbXAaema cToMaKa,
KaKTO & NOKas3aHo
WHPOPMaTUBHO Ha
durypara no-aony

fAa

6.3.10 | Makcumandy pasmepu. ObMKWHA X

HIMPOYHa X BUCOHKHA

1200 X 770 x 1480 (mm)
Ha ce nocovar

925 x 680 x 1290
mm

6.4 Tpudhazen macnoHanLHeH pasnpeaennTeneH XepMeTUsnpand Tpanchopmartop 20/0,4 kv,

250 kVA

Homep Ha cTraHpapTa

Tun/pedepeHTen HoMep CHITACHO
KaTanora Ha Nnpou3BOAMTENA

2026 1214

[a ce nocoun

HanmeHoBaHue Ha maTepuana

TpudhaseH MacnoHanbAHeH pasnpeaenuTensH
XepmernanpaH TpaHctopmarop 20/0,4 kV, 250
kKVA , ¢ HUBONOKasaren

C'praTeHO HaHnMeHOBaHKe Ha MaTeprana

TpaHcthopmarop macned 20/0,4 KV, 250 KVA, ¢ HIM

Ne
no
pen

TexHNUeCKH NapamMeTbp

MapaHTUpaHoO

W3uckeaHe NpeanoXeHne

b
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NI

Tun/pedepeHTeH HOMEP CLIMACHO
Homep Ha cTangapra Kg'ra?loga Ha npousa%.qmenn
2026 1214 [a ce nocoyn
TpuhaseH MacnoHansHHEH pasnpegenuteneH
HaumeHoBaHue Ha MaTepuana XepMeTusnpad Tparcgopmarop 20/0,4 kv, 250
kVA , c HUBONOKasarTen
CbxpaTeHo HaMMEHOBaHWe Ha MaTepuana Tpancdopmarop macned 20/0,4 KV, 250 kVA, ¢ HI
Ne
FapaHTUpaHo
;eon TeXHMYECKHU MapaMeThLp NanckpaHe npg,un omlzmu o
6.4.1 | 3aryBv Ha npasen xoa max 300 W max 300 W
(nokasea ce ¢ NpoToKoN OT MpunoxeHne Neg
akpeguTpaHa naBopartopua u | ApoTokon Ne
ceprudukat/akpeautaunsa Ha | AP_EZ/2016/
naBoparopuaTta usbplUKTa 048/01/EN
nposepkaTa)
6.4.2 | 3aryby Ha Kbco ChefuHeHve npu 75°C max 3250 W max 3250 W
(Borasea ce ¢ NpoTOKoN OT Mpunoxexue Ne8
akpegutvpana naGopatopus v | NPoTokon Ne
cepruchukat/akpeautauma va | AP_EZ/2016/
naGoparopuaTa UssbpLLIKNa 048/01/EN
nposepkara)
6.4.3 | HanpexeHwe Ha KbCO CbeauHeHWe HpW 4% 4 %
obsBeH waxopeH TOK + 10% npu
75°C
6.44 [ OsHaueHWe Ha  CBBp3BaHETO Ha Dynb Dyné
HamoTKUTe (rpyna Ha CBbp3BaHe)
6.4.3 { Knemhu CbeAvHEHWs Ha npoxXoaHuTe Bont M12 Bont M12
M3BCAM Ha HaMoTkuTe BH
6.4.6 | KneMHM CbeOMHEHWA Ha NPOXOAHUTE bont M20 Bbont M20
u3BOAKW HA HamoTKkuTe HH
6.4.7 | Hueo Ha 3ByKOBa MOLLHOCT, Ly Max 47 dB max 47 dB
(Aoraszea ce ¢ NpoToKoN oT MNpunoxerne Ne8
akpeguTupada nabopatopus i | MPOTOKON
cepTudmkat/akpeauTauma va | Ne 164000138/2
nabopaTopuaTa uaBbpLKNE
npoBepxara)
6.4.8 | PascTosHue mexay CpeaHuTe NMHUN Ha
Konenara 3a npuasBvKeaHe Ha
TpaHcdhopmaTopa ne HagnbXHarta 520 mm 520 mm
W HanpeyHaTa oc (AbMKuHa Ha
CTpaHaTa Ha Keajipara CLTNACcHo T.
5.11 no-rope

3/




NN

Homep Ha cTaHAaapTa

TunipedrepeHTeH HoMep ChLIFRCHO
KaTanora Ha NPOM3BOANTENS'

20 26 1214

Ha ce noco4n

HanmeHoBaHWe Ha MaTepuana

TputhaseH MacnoRanbAHEH pasnpeaenurenet
XepMeTuanpaH Tpancgopmarop 20/0,4 kV, 250
kVA , ¢ HUBOMOKA3aTEN

C'praTeHO HaWuMeHOBaHHe Ha MmaTephana

TpaHchopmaTtop MacneH 20/0,4 kV, 250 kVA, ¢ HIN

Ne
no
pea

TexHUYECKH napaMeTsp

[apaHTHpaHo

WauckBaHe npepnoxexHune

8.4.9 | KneMHn apantepn {HakpaiHuuv) 3a
KNeMHuTe CheAUReRrs Ha
MPOXOLHUTE W3BOAWN HA HAMOTKWTE

HH

Anantepu 3a MHeRHWUTe N3BOAU U
HeyTpanara Ha HaMoTKUTe
HH, nogxoaawm 3a
NpUcLEAUHABaHE Ha
anyMuHMeBw kabenm,
KOMMNMNEKTYBaHN C
cwoTReTHUA Opoll GonToee ¢
min M12 ¢ noaxoasuwa
ABM¥UHA C railka u waiiba
0T HepLXaaema CToMaHa,
KaKTO e foKasaHo
WHHOPMATUBHO Ha

thurypara no-gony

Aa

6.4.10 | MakcumanHn pasmepu. AbMKWHA X

LLUKPOYMHA X BUCOHWHA

960 x 715 x 1305
mm

1280 x 800 x 1580 (mm)
[a ce nocovar

6.5 TpudpaseHd MacNOHaNLIHEH pasnpeienuTeneH xepmeTusupal Tpascgopmarop 20/0,4 KV,

400 kVA

Homep Ha craHpapTa

Tun/pedrepeHTeH HOMEp ChINACHO
Karanora Ha npeuspoauTens

2026 1215

[a ce nocoun

HaumeHoBaHKe Ha maTepuana

TpuchaseH MacnCHanbNHEH pasnpejenuTeneH
xepmeTuanpaH Tpascthopmarop 20/0,4 kV, 400
kVA , c HuBONOKa3aren

CbKpareHO HaWMEeHOB&HMe Ha MaTepuana

TpaHcthopmatop Macned 20/0,4 kV, 400 kVA, ¢ HT

N2
no
pes

TexHuuecku napameTsp

FapaHTupaHo

UanckeaHe NPEANIOKEHNS

S




\

Homep Ha cTaHpapra

Tun/pedrepeHTeH HOMEP CBIMACHO
KaTanora Ha Nnpou3BoguTens

20 26 1215

Ha ce nocoyw

HauMeHoBaHue Ha Marepuana

TpuchaseH MacnoHanbNKeH pasnpefenuTeneH

xepmMeTnaupaH TpaHchopmartop 20/0,4 kv, 400

kVA , ¢ HUBORGKazaTen

CuKpaTeHo HaMMEeHOBaHMe Ha MartepHaria

TpaHcthopmarop MacneH 20/0,4 kV, 400 kVA, ¢ HIM

Ne

MapanTupaso
;e?q TexHHuecKn napaMeTsp W3nckraHe npgnnompeﬂue
6.5.1 | 3aryby Ha npaseH xog max 430 W max 430 W
{nokasea ce C nNpoToKoN OT MNMpunoxerne Ned
akpeauTpaHa natoparopus | NpoTokon Ne
cepTudmkat/akpeautauus Ha | AP_EZ/2016/
naBoparopusTa W3sbpLIMnia 049/01/EN
nposepKata)
6.5.2 | 3aryfu Ha K:CO ChefiuHeHne npu 75°C max 4600 W max 4600 W
{noxasea ce ¢ NpoTOKON OT MpuncxeHve N8
axkpegutvpaHa naGopatopua n | NpoTokon Ne
ceprudvkat/akpeautauust Ha | AP_EZ/2016/
naboparopusTa wsebplmna 049/01/EN
nposepkara)
6.5.3 | HanpexeHve Ha KbCO CheaWHeHue npy 4 % 4 %
00sBeH wmaxodeH Tok = 10% npwm
75°C
6.54 | OsHayeHve Ha  CBbP3BAHETO Ha Dyn5 Dynb
HaMoTKMTe (Tpyna Ha CBLp3RaHe)
6.6.5 | KneMHM CheaMHeHWA Ha NPOXoAHWUTE bont M12 Bont M12
M3BOAM Ha HamoTKkute BH
6.50.6 | KnemH4 cbegvHeHWA Ha npoOXogHWTe Borir M20 Bont M20
¥3BO4H Ha HaMoTKiUTe HH
6.5.7 | Hueo Ha 3ByKOBA MOWHOCT, Lya max 50 dB max 50 dB
{(noKasBa ce ¢ NPOTOKON OT MpunoxeHve Ned
akpesuTMpaHa nabopatopua u | NPOTOKON
cepTuchukaT/akpeanTaumna Ha | Ne 164000138/3 |
rafopaTtopusTa naBbpLUvna (
npoBepKaTa)
6.5.8 | PascToAHKue Mexay CpefHUTe NMUHWW Ha
Konenata 3a npuaBiKBaHe Ha
TpaHcdopmaTopa No HagnbXKHaTa 670 mm 670 mm

M HampeuyHara oc (AbMmkvHa Ha
CTpaHaTta Ha KBaApaTa GbIMacHo T.
5.11 no-rope
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Homep Ha cTanaapTa

Tun/pediepeHTeH HOMep CbIMAacHo
KaTtanora Ha npoussogutens

20 26 1215

[a ce nocoun

HaumeHoBaHWe Ha MaTepuana

TpudraseH MacnoHanbiiHEH pasnpeaenurened
XepMeTuhaupaH TpaHcthopmarop 20/0,4 KV, 400
KVA | ¢ HMBONOKasaren

C'bKpaTeHO HaWMeHOBaHKe HA MaTepuana
Na :
no
pen

TexHUYECKHU napameTbp

Tpaxchopmartop macnen 20/0,4 kV, 400 kVA, ¢ HI

MapaHTpaHo

UzuckeaHe npeanoxeHne

6.5.9 | KnemMHn apantepyn (HakpawHwuW) 3a
KneMHuUTe CLeAMHEHWA Ha
NPOXOAHVTE W3BOAWM Ha HAMOTKUTE

HH

Anantepu 3a NMHeHRUTE U3BOAW U
HeyTpanata Ha HaMoTKUTe
HH, noaxoasww sa
NpUChEAUHABAHE HA
anyMuHuesu kabenu,
KOMPNEKTYBAaHU ¢
C¢boTBETHUA Opoil BonTose ¢
min M12 ¢ nogxogsAwa
OBbMKUHA ¢ ralfika v waiiba
OT Hepbiaaema cTomaHa,
KaKTO € fnokazaHo
nHhopMaTBHO Ha
dwryparta no-gony

{Mr@

|

a

6.5.10 | MakcumanHu  pasmepy:. OblKuHE X

LUMpoYMHa X BUCOHKUHA

1030 x 830 x 1380
mm

1380 x 850 x 1650 (mm)
Ha ce nocovar

6.6 Tpuhasen MacnoHanbiiHEH pasnpeaenuTengt xepMeTuanpad Tpaxctopmarop 20/0,4 kV,

630 kKVA

Homep Ha cTaHBapTa

Tun/petepeHTeH HOMEP ChIIacHo
KaTanora Ha npon3soauTesna

20 26 1216

[a ce nocoun

Hawu MeHOoBaHWe Ha maTepuana

TputhaseH MacnoHanLNHeH pasnpeaenuTeneH
xepmeTusupaH TpaHchopmarop 20/0,4 kV, 630
kVA , ¢ HUBONoOKasaren

CobKparesc HaWMeHOBaHUE Ha MaTepuana

Tpanchopmarop MacneH 20/0,4 kV, 630 kVA, ¢ HI

Ne
no
pen

TexHUYeCKHU napaMeTbp

apauTHpaHo

N3
WCKBaHe npeanoxeHue

4
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Homep Ha cTanaapTta

Tun/pechepeHTeH HOMep CLrNacHo
KaTarnora Ha MpoX3BoguTena

20261218

Na ce nocouun

HauMmeHoBaHMe Ha MaTtepuana

TpudbazeH MacnoHanbhHeH pasnpeaenutesneq

XepMeTH3UpaH TpaHcopmartop 20/0,4 kV, 630

kVA , c HUBONOKa3aTen

ChKpaTteHo HaMMeHOBAaHMeE Ha MaTtepuana

TpaHcgopmarop macned 20/0,4 kV, 830 kVA, ¢ HM

Ne

TFapaHTupaHo
pn:q TexHU4YECKN NapaMeThbp W3ucksaHne n pgnn om%uue
8.6.1 | 3arybv Ha npaszeH xoa max 600 W max 600 W
(AoKkasea ce ¢ NPOTOKON OT
akpeguTupaHa naboparopua v | npotoxon Ng
cepTudukat/akpeantaums Ha AP_EZ/2016/
nabopatopuaTa KIBbPLIMNG 050/01/EN
npoRepKaTa)
6.6.2 | 3arybu Ha KbCO cheavHeRrue npy 75°C max 6500 W max 6500 W
{AOKa3Ba Ce C NPOTOKOS OT MpunoxeHve Nes
akpeauTupana natopartopua u | NpoTokon Ne
cepTuduKaT/akpeauTaLma Ha AP_EZ/2016/
nafoparopyaTa nasbLpLLMNa 050/01/EN
npoBepkara)
6.6.3 | HanpexeHue Ha KbCO ChEAMHEHUES NpW 4% 4%
obsBeH uM3axofeH Tok * 10% npu
75°C
6.6.4 | OsHaueHue Ha  C©BLpP3BAHETO  Ha Dynb Dynb
HaMoTkuTe (rpyna Ha CBLp3BaHe)
6.6.5 | KnemMHM CbeguHEHUA Ha NPOXOAHUTE Bont M2 bont M12
W3BOAW Ha HamoTkuTe BH
6.6.6 | KnemHM cCbefMHEHWA Ha npPOXOAHWTE Bont M30 Bont M30
M3BOAU Ha HamoTkuTe HH
6.6.7 | HvBO Ha 3BYKOBa MOLLHOCT, Liya max 52 dB max 52 dB
(BoKkasea ce ¢ NPOTOKON OT Mpunoxexue Neg
akpeguTMpana naboparopva u NPOTOKOAN
cepTuchukat/akpeauTauus va | Ne 164000207/4
naGopaTtopuaTa U3BbpLUMNG (
npoBepkaTa)
6.6.8 | PascToaHue mexay cpefHWTe NWHWK Ha
. KonenaTta 3a TnNpPUABMXKBaEHE Ha
TpaHcthopMaTopa o HagnbxHaTa 670 mm 670 mm

U HanpevHata oc {gbN¥WHA Ha
CTpaHaTa Ha KBagpaTta CbrNacHo T.
5.11 no-rope
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Tun/pethepeHTeH HOMEP CLINACHO
Homep Ha cranpapTa K;)T;ﬁo?a Ha nponasl:),qwrenﬂ
2026 1216 Ha ce nocoun
TpudpaseH MacnoHanbiHeH pasnpeaenuTeneH
HawmeHoBaHue Ha maTepHana XepmeTuaupas TpaHcgopmarop 20/0,4 kV, 630
KVA | ¢ HuBoRnoxasarTen
CtKpaTeHO HaMMEROBaHUe Ha Marepuana TpancthopmaTop macneH 20/0,4 kV, 630 kVA, ¢ HI
Ne I'a aH'r-u aHo
no TexHn4yecKU napaMmeTbp NsnckBaHe npSp,nO}K%Hue
Pes
6.6.9 | KnemHn apantepy (HarpaWHWuM) 32| AlanTepu 3a NUHeRHNTE N3BOLAM U
KNeMHWTe CheAvHeHun Ha HeyTpanata Ha HaMOTKUTE
NPOXOQHUTE K3BOAWM Ha HaMOTKUTe HH, noaxooawwv 3a
HH NnprchbeauHsBaHe Ha
anymMuH1esu kabenm, Oa
KOMNMEKTYBAHW C
CbOTBETHUA Bpoit BonTose ¢
min M12 ¢ nogxoasa
AbMKUHA C raiika u Wwaitda
OT HepbXaaeMma CTOMaHa,
KaKTO & noKasaHo
WHhOPMAaTKBHO Ha
thurypara no-jony
6.6.10 | MakcumanHu pasmepn:. AbKUHE X 1450 x 900 x 1800 (mm) 1300 x 825 x 1400
LUMPOYKMHA X BUCOMMHA [a ce nocovar mm

HaumeHoBaHMe Ha maTepuana:

TpudasHu MacnoHanb/IHEHV pasnpesenTenHi

XepMeTuanpanu Tpakctopmatopk 800 kVA, 20/0,4 kV, ¢

HUBonoKasaten

C:KpaTeHO HauMeHoBaHWe Ha MaTepuana: TpaHcthopmaropy, macneny, 800kVA, 20/0,4 kV, ¢ HIN

O6nacT: H — TpaHchopMaTopH NOCTOBS KaTeropun: 26 — Cynoeu TpaHctopmaTopu
I - En. noacTanyiu 110/CpH

MepHa egHHMLa: Bpol ABapuitum 3anacu: [a

XapaxTepucTiKa Ha MaTepuana:

TpuhasHy MacnoHarnbiHeH! pasnpeaenuTenHy TpaHchopMaTopy B XEPMETUYHO UsnbiHeHue Ges

KOHCEPRATOP, C Me4HW HAMOTKMX, MOHTWPaH HUBONOKAa3aTen | NOAroTBEH Kanak Ha KasaHa 32 MOHTax

Ha KOMBWHWPAHO 3aLLUWTHO pene.

Manon3eaHe:
TpaHchopMaTopuTe ca NpegHazHa4eH 3a MOHTUPaHS Ha 3aKPUTO M OTKPUTY.
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CBOTBETCTBUE HA NPEANOKEHOTO M3NTLIHEHNE C HOPMATMBHO-TeXHUYECKHTE JOKYMEHTH:
TpuhaskuTe MacnoHanbITHERK pasnpenenvTenHu XepMEeTUaNpany TpaHcthopMaTopy Tpsbiea aa
OTrOBaPAT HA NPUNOXUMITE BBIrapcku U MeXayHapoAHW CTaHAAPTY UMK eKBUBANEHTU U
HOPMaTUBHO-TEXHUIECKK ACKYMEHTH, BKITIOMMTENHO Ha NOCOMEHUTE NO-A0IY U Ha TeXHUTE BanuaHu
K3MEHEHUS U NONPaBKU:
» BAC EN 60076-1:2011 “Cunosu Tparcdopmartopu. Yact 1: O6ww nonoxeHus (IEC 60076-
1:2011),;
» BAC EN 60076-5:2006 ,Cunosu TpaHchopmMaTopu. YacT 5: YCTOMUNBOCT Ha U3ABDKAHN KbCH
cbeavHerus (IEC 60076-5:2006)";
* BfJC EN 60076-10:2003 ,Cunosu TpaHcdopmaropu. Yact 10: OnpegenstHe Ha HUBaTa Ha Wyma
(IEC 60076-10:2001)";
* BAC EN 12766-1:2004 Hedronpoayktu 4 oTpaborenn macna. OnpeaensHe Ha PCB n cpofHu
npoaykTu. Yact 1: Pasgensne u onpegensiHe Ha uaGpanu PCB KoHreHepu upes rasosa
Xpomatorpacpust (GC) ¢ nsnonasaHe Ha eNeKTPOHHO ynaeswy getekrop (ECD)Y:
* BJIC EN 12766-2:2004 Hedpronposaykti 1 oTpabotery macna. Onpegenste Ha PCB v cpogHu
npoaykTy. YacT 2: Mauncnsasate CbbPKaHMETO Ha NONUXIIOpUpaHk BudeHunmu (PCB);
« BAC EN 61619:2004 M3onaunorHu TeuHocTy. Mpumecy Ha monuxnopupanm upernnu (PCB).
Meroy 3a onpeaensHe 4Ypes kanunapHa rasxpomatorpadma (IEC 61619:1997);
» HapepnGa N2 3 ot 9 toH1 2004 1. 3a yCTPONCTBOTO Ha ENEKTPUYECKUTE Ypeatu v

eReKTPONPOBOLHUTE NUHUK, M3AaReHA OT MURKUCTEPA HAa eHepreTHKaTa W eHepruitHuTe pacypeu

(Hapen6a Ne 3 YEYER); _
+ HapeaGa N2 9 ot 9 1041 2004 r. 33 TexHWJecKaTa eKCnnoaTaLus Ha eNeKTPUYECKN LEHTPanu v
Mpexv viaaageHa oT MUHUCTePCTBOTO Ha eHepreTukaTa y eHepruiliuTe pecypeu (Hapeaba Ne 9
TEELIM); w
¢ PEFNAMEHNT (EC) Ne 548/2014 HA KOMUCUATA ot 21 mait 2014 roavna 3a npunaraqe Ha
Ovpextusa 2009/125/EO Ha Esponeiickua napnaMeHT 1 Ha CbBETA M0 OTHOLUEHWE HA MankuTe,
CPeAHUTE W roNemMnUTe CUNoBU TpaHcthOpMaTopu.

M3uckBaHna KM AOKYMEHTAUUWATA U U3NUTBAHUATA:

MEXAYHAapOoAHWTE HOPMM  BKNM. HALUWOHANHWTE WM NPUROXeHus) o]
akpeAuTUMpaHa He3aBncuMa nabopaTtopus

Ne
fipunomeHue Ne
no DoKkyMeHT
pen : {MnK rexct)
1. | TouHo oBosHaueHue Ha TUNa Ha TpaHchopMaTOpUTe, NPOM3BOAUTENSA W CcTpaHd TOHN389/22
Ha APOUEXOA W NOCNeAHO W3AaHUe Ha KaTanora Ha npou3BoguTens BEZ, SVK
Mpunoxexne Nei
Ne katanora
116B_07.11.2016
2. | TexHu4ecko onucaHue, rapaHTUpaHy napaMeTpy 1 akcecoapy MpunoxeHne Ne2
Cneuudukauna |
3. |YepTexu ¢ HaHeceHw pasmepw, BKIMIOYUTENHO PA3NONOXeHWe W O3HaveHWe Ha NpunoxeHne Ne3,
NPOXCOHUTE U3BOAK Ha Kanaka
4. |YepTex ¢ HaHeceHw pasMepu Ha cupmenara Tabena ¢ oGsBeHuTe AaHHW HY [punoxenve Ned
BbHrapeky e3uk
9. |[MpoTokonn OT wusNUTBAHMA Ha TPaHCHOPMATOPHOTO Macno (ckrhacHd MNpunoxenve Neb
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as—_

Ne ' MpunoxeHue Ne
no HoKyMeHT B
pes (MnK TekcT)
8. |MpoToKkonu OT THNOBK U3NUTBAHWA HA aHMAWACKU MM GBArapcku sk CbrNacHo
npunoxumute (BAC)EN/IEC 60076 unu exsrBaneHTH HAN-Manko sa:
1. UsnuTeaHe Ha nperpaeare ceril. (BAC)EN/IEC 60076-2;
2. QvenekTpudHK TUNOBY KanwTearua cbra. (BAC)EN/IEC 60076-3,
) MNpunoxenne Neb
3. MamepBaHeTo Ha HUBOTO Ha WyMa cbri. (BOC)EN/IEC 60076-10, T. 11.3;
4, UanuTeaHe 3a XepMeTUYHOCT U TecT 3a Tev cuin. (BAC)EN/IEC 50464-4/A1,
Ne 1742/272012
3a cneaHWTe NpeaCTaBuTeN Ha ramara: Ne 316-0786
¢ TpudasHu MACTIOHANBIHERW XEePMETUYHY Pa3NPeASNUTENHY Ne 164000207/2
TpaHcopmaTopy - 20/0,4 KV, 800 KVA; Ne 6084214/9
, C NPUNOXEH CNUCHK HA NPOBEAEHUTE USNUTBAHWA Ha ObNrapcku esvk..
7. |Dexnapauus 3a ortcheTBMe Ha nonuxnopupaHu  Gudmhunu  (PCB) B MpunoxeHue Ne7
TPaHCcHOPMaTOPHOTO Macno
8. | VIHCTpyKUWUK 3a: - MOHTHpaHe; - NpoBeXiaHe Ha u3nuTBaHus Npeay BbeeXaaHe B
eKkcnnoatauws; - NoAnbpAaHe W eKcnnoaTauus; - peBuaus MNpunoxexve Ne2
9. | Terno Ha TpaHchopmaTopHoTo Macno, kg Mpvnoxenue Ne3
350 kg
10. | EkcnnoaraLuoHHa AbnroTpaiHocT, rognHK 40 roinHv
TexHu4ecky JaHHK
1. XapakTepucTMKU Ha paboTHaTa cpea ¥ MACTO Ha MOHTHpaHe
Ne
N FapaHTupaHo
g:.q XapaKkTepucTHKa/MACTO Ha MOHTHpaHe CroliHocT/onWcaHue npeanoxeHue
1.1 | TemnepaTtypa Ha OKONHWS BbL3AYX He no-sucoka ot +40°C; -33°C +40°C
He no-Hucka ot murye 33°C
1.2 |Hagmopcka BucouvHa Ao 1000 m Jo 1000 m
1.3 |3ambpcaBaHe CreneH Ha zambpeseare 1 (P1) 1(P1}
1.4 | MAcTO Ha MOHTUpaHe Ha otkputo Ha oTxpuTo
1.5 | Makc.cpeaHa Temneparypa sa 244 +35°C +35°C
2. MapameTpu Ha eneKkTpuyeckaTa pasnpepenutensa Mpexa CpH
Ne
. TapaHTHpaHo
g:ﬂ MapameTnp CroiiHocrionucanne npeanoXeHHue
2.1 | HomuHanHo HanpexeHve 20000V 20000V
2.2 | MakcvManHo HanpexeHne 24000V 24 000 V
2.3 | HomuHanHa vecroTa 50 Hz 50 Hz
2.4 | bpoii Ha thasuTe 3 6p. 3 6p.
2.5 |3asemaBaHe Ha mpexara 1p&3 aKTMBHO CBINPOTURNEHKE,
npes gbroracutenna Gobuxa, npes akTUBHO
M30NWpaH 3Be3AeH UeHTbP CBbNPOTHURINEHUE
3. MapameTpu Ha enekTpUYecKaTa pasnpenenurenta mpexa HH
Ne
. MapaHTHpaHo
::ﬂ MapameTnp CrolHocT/onucanue npeanoxenye
3.1 | HomuHanHO HanpexeHwe 400/ 230V 4007230V
3.2 | MaKkcumanHo HanpexeHue 4401253V 440/ 253V
3.3 |HomuHanHa Yecrota 50 Hz, 50 Hz
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Ne
. MapaHTupaHo
n:n IapaMeTsp CroWiHocT/onKcanue anMO}K%HHe
3.4 |Bpoil nposogHMUKM B pasnpeaenUTEnHaTa 4 nposofiHa Mpexa 4 nposogHa
Mpexa (L1, Lz, L3, PEN) Mpexa
(L4, Lg, Ls, PEN)
3.5 | Cxema Ha pasnpefenurenHara Mpexa TN-C TN-C
4. TEXHUYECKHU NAPaMeTPH ¥ APYrk SaHHU
Ne
FapanTupaHo
pne?q Napametbp/naiHu WzuckBaHe npg.qnox{l:al-me
4.1 | O6apeHO 3axpaHBalle HanpexeHue 2000022x25%V 20000+2x2,5
%V
4.2 | ObnBeHO U3Xo[HO (BTOPUYHO) HanpexeHue 400/230V 4007230V
4.3 |Haii-BUCOKO HanpeXeHMe HA CLOPLKEHUE 24 000V 24000V
3a HamoTtkuTe BH, Uy,
4.4 |Hali-BiCOKO Hanpexenwe Ha CbOpbXeHWe 1100V 1100V
3a HaMmoTkute HH
4.5 | MsonaunoHHO HUBO: - - (
4.5a |LI min 126 kV 126 kV
4.5b |AC min 50 kV 50 kv
4.6 | Matepuan Ha HamoTkuTe CpH u HH Cu Cu
4.7 | sonaunorHo macno TpaHchopmMaropHoTO Macno,
TpAbea aa no3soNaBg
excnnoaTauuoHHa .
AwnrotTpaitocr HY Shellzl)?(l?lla S4
TpaHcthopmatopute ot 35
rOAWHN, W 4a e NpeMuHano
BCWUKM TeCcToBe CBbMNacHg
ENeKTPOXUMIWIHUTE MYy
CBOACTBA B CLOTBETCTBME G
MEXOYHEPOAHWTE HOPMU Y
Tpsibba fa He cvabpxa PCH
{cwrnacHo NOCOYEHUTE
cTaHaapTn) (
4.8 |3akpensBaHe Ha kanaka KbM KazaHa MocpeacTaoM .
MocpepcreoM BonToBy ChefvHekun| GonToew
CheauHeHns
4.9 | O6xear Ha npesKnloYBaTENA HA£2%x25% x2x25%
OTKNOHEHWATA Ha HAMOTKUTE
4,10 | OxnaxpaHe ONAN ONAN
4,11 | ManbnHexve 3a MOHTHMpaHe Ha OTKPUTO 3a MOHTHMpaHe HS
OTEPUTO
4.12 {Kazan XepMeTU4Ho
XepMeTH4HO 3aTBOpEH
3aTBOPEH
4.13 | Kanax Mossonnasaly MOHTaX H3
KOoMEBWHUPaHO 3alUTHO pene Ja
Ha MAcCTO Be3 HeobxoaumocT
oT ACNBNHUTENHY
npepaboTka
4.14 | ExcnnoaTtauvoHHa  AbNroTpadHocr Mg min 35 roa. 40 rop.
TpaHcdopMmaropure

3/




5. Akcecoapu

KOMCTPYKUMS 33 HBANbXHO U
HanpeyvHo NPUABKKEAHE HE
TpaHcdopmaTopa (B ABe
B3aMMHONEPNEHAVKYNSPHU NOCOKM) O
4 ©p. pasnonoXeHu B keappat rMaaKky
Konena.

o
I"f(; HaumeHoBaHue ViauckeaHe FapaHTHpaHo
npegnoxeHue
pen
51 |Hxob sa TepMomeTsp C BLTpElHA pests da fa
R1
5.2 | Hueonokasarten Ha MacnoTo Oa Oa
5.3 |3asemurened OGont/knema Mi12 x40, Ha Ha
KOMNNeKTysaH C gee rafiku v gee
waibu, napaboTeHn OT HepbxaaeMa
CTOMaHa, pasnonoXeH Ha Kanaka B
6nu3ocT [0 NpOXOAHMS W2BOA HA
HeyTpanara Ha HamoTkuTe HH
54 | Xankw/Kyku - 2 6p. Ha Kanaka 3a noeawraHe da da
655 |Katbssn nopuenaHoBir W3ONaTOPKM  HA Oa Oa
NPOXOAHWTE M3BOAM HAa HaMOTKUTE
BH
5.6 |KadsiBu nopuenaHosu W3OMATOPU  HY Oa Aa
NPOXOLHUTE W3BOAW Ha HaMOTKWTE
HH
5.7 {Marepnan Ha KNEeMHUTE CLEAUHEHUR, Oa Oa
raikute W wWaiibute - mMep d
HUKEMOBO NOKpUTHE
5.8 |llpesknwuvBaten Ha OTKIOHEHUATA H4 Oa Oa
HamoTkMTe BH 3a perynupaHe He
HanpeMeHUeTo - NETNO3ULUMOHEH
5.9 |Tabenwm: - N
659a |dwvpmena Tabena ¢ o0ABEHUTE AaHHN HE Aa Ja
GkArapcku e3MK ] cxema,
pasnonoXeHu ©T CTpaHaTa  Ha
npoxofHuTe uasoan HH
5.9b |npepynpeavTenHu taGenu 3a GesonacHocT Ha Ja
¢bC cuMBoN "MbnHus" cbrinacHo 1SQ
3864, pasnonomkeHn oTApes, 0T334 U
Ha TecHUTE CTpaHw HYY
TpavcthopMmaTopa, ¢ MWHUMaHIA
pasmepn 75 X 75 mm
5.10 |OsHauyeHWe Ha npoxogHvTe WK3BOOM — Aa Ja
TPaHO 1 YeTNMBO:
- cTpana BH: 1U (A), 1V (B), 1WI(C
- cTpaHa HH: 2U (a), 2V (b}, 2W (c), 2N (n)
511 {KasaHbT 8 CbOpbXeH ¢  Hocelwdq a Oa
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Ne
no
pen

HanmeroBaHue

N3uckeane

FapaHTHpaHo
npeanoXeHue

512

HnaroHanHo Ha HocelaTa KoHCTpykumst (o7]
ABeTe CTpaHu Ha TpaHcgopmaropa)
Ca pPasnonoXeHu fABa 323eMUTENHW
Bonta/knemn M12 x 40, uspaboTeHu
OT HepbXAaema CTomaHa

Ha

Ha

5.13

MS!’IyCKaTeJ'IEH BEHTUN, pasnonoxer
AonHara 4acT Ha KasaHa Cbe 3alura
OT HENpaBOMEpPHC QTBapsaHe.

[a ce npepCTaBAT YepTexu Ha
3alyUTRaTa KOHCTPYKUUA

MpunomeHne Ne9

5,14

Beuuku meTanHu HacTu HA
TpaHcpopMaTopa ca yCTOMuMBK HY
KOPO3vA

Ha

Oa

5.15

fipeanaseH knanaH UNK OPYro TEXHWMECKO
pellenve cpelly paspyllasaHe Hy
KasaHa B Chy4auTe Ha nospeam

Oa

Oa

5.16

MacroycToiumemn kay4yykoBW YnnbTHEHUS
Ha KasaHa 1 Ha NpoXOAHUTE W3Boau

Da

Oa

517

3alUMTHY vcKpuLLa (MCKPOBK MEXOUHN) HA
npoxoannTe y3eoau BH

Oa

Aa

5.18

Heyrpanata Ha TpaHcdopmaropa 6
opasMepeHa na usgbpxa TOBapHUS
TOK U TOK& Ha 3eMHO Kbeo
CbefuHeRue

[a

[a

5.19

HBaT Ha NakoBOGOAIKUACKOTO NOKPUTHE

RAL 7033

RAL 7033

6.TpuchaseH macnoHanbNHeH pasnpesenuTenex XepMeTusupad TpaHcgopmarop 20/0,4 kV, 800

KVA

tHioMep Ha cTaHgapTa

Tun/pedepeHTed HOMep cbrnacHo
KaTanora Ha npouUIBoAUTeNs

2026 1217

Ha ce noco4n

HauMeHoBaHKe Ha MaTepuana

TpudhaseH macnoHanbnHeH pasnpeaenurenen
XepmeTuanpaH Tpadcdopmarop 20/0,4 kV, 800
kVA, ¢ HMBOnNOKasaTen

C'praTeHO HauMeHOBaHWe Ha MaTepuana

TpaHchopmartop macned 20/0,4 kV, 800 kVA, c HIN

nposepkara)

Ne
pnec.)n TexHuyecku napamersp WsuckeaHe ;:g;:;:{%i:‘;
6.1 3arybu Ha npaseH Xog max 650 W max 650 W
(hoxassa ce c npoToKon oT MpuncxeHne
akpeauTupara nabopatopuan | Ne8
cepTUdUKaT/aKpeanTaLMs Ha npotokon Ne
naboparopusaTa UsebpLLIMNa AP_EZ/2016/
nposepkata) 051/01/EN
6.2 | 3arybu Ha KbCO CheauHeHne nipu 75°C max 8400 W max 8400 W
(nokasBa ce C NPOTOKON OT MNpunoxerue
akpeauTUpaHa naGopatopus u | Ne8
CepTuiUKaT/aKkpeauTauvus Ha npOTOKON N
naGoparopuaTa naespwnna AP_EZ/2016/
051/01/EN
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Tun/pethepeHTeH HoMep cbriacHo
Howmep na cTanaapra KgTegzo};a Ha npousa%nmenn
20 26 1217 Ha ce nocoum
TpudbazeH MacrioHanbiHeH pasnpeaeniTensH
HanmeHoBaHne Ha matepuana xepmeTusnpad Tpatcgopmarop 20/0,4 kv, 800
KVA, ¢ HYBONoOKasaTen
CuKpaTeHo HaMMeHOoBaHWe Ha maTepuana TpchqjopmaTop macned 20/0,4 kV, 800 kVA, ¢ HI
Ne
FapanTUpaHO
r:'e‘,)q TexHUu4eCKku napaMeTsp ManckeaHe n pSp.no;xZHu e
6.3 | HanpexeHne Ha KbCO ChepWHeHWe npw 6 % 6%
ofsBeH usxofeH Tok + 10% npu
75°C
6.4 | O3HaueHue Ha  CRBP3BAHETO Ha Dynb , Dyn5
HEMOTRUTE (rpyna Ha cBbp3BaHe)
6.5 KneMHU# CbeAMHEHUA Ha NPOXOAHKTE Bont M12 Bont M12
W3BOAU Ha HamoTKWTe BH
6.6 KneMHNW cbeayrHeHus Ha MpOXOAHuUTE bont M42 Bonr M42
H3BOAK Ha HamoTkuTe HH
6.7 | HrBO H a 3BYKOBA MOLLHOGT, Lya max 53 dB max 53 dB
{nokassa ce ¢ npoToKon OT Mpunoxexue
akpeauTUpaHa nagopaTopus u Ne8
cepTudvKaT/akpeauTauma Ha NPOTOKON
nafopaTtopusita W3BBpLLKNA Ne 164000207/2
npoeepkara)
6.8 PascTosHue MeXay cpefHUTe NWHUN Ha 760 mm
Konenata sa npuWaBWMXBaHe Ha
TpaHcthopMmaTopa No HagnLKHaTa
M HanpedHara oOc (ObMUHA Ha 760 mm
CTpaHara Ha keagpaTa CbITacHO T.
5,11 no-rope
6.9 | KnemHu apanTepu (HakpalHwuW) 3al Agantepy 3a SIMHERHWTE U3BOAM U
KnemHuTe CheAnHERURA Ha HeyTpanaTa Ha HaMOoTKuTe
NPOXOHHUTE W3BOAW Ha HaMOTKWTe HH, noaxogaLm 2a
HH npuckearHsBaHe Ha
anymunHuesy kabenu,
KOMNAGKTYBaHW C CLOTBETHUS Oa
Bpow GonTore c min M12 ¢
noaxoAsiia ALMKKMHA ¢ raiika
W Laliba ot HepwXaaema
CTOMaHa, KakKTo e NoKasaHo
MHhopMaTUaHO Ha turypara
no-gony
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Tun/pethepeHTeH HOMEp CBIITACHO
Homep Ha cranpapta KaTarnora Ha Npoxa3BoAUTeNs
2026 1217 Ha ce nocouu
Tpudaser MacnoHanbiHeH pasnipegenureneH
HaumeHoBaHue Ha MaTepuana XepMmeThanpad TpaHcdopmarop 20/0,4 kV, 800
kVA, ¢ HMBOMOKasaren
CbKpaTeHo HaMeHOBaHWe Ha MaTepuana TpaHcdopmarop macnen 20/0,4 kV, 800 kKVA, ¢ HIN
No
MapanTupato
pne?q TexHU4YeCcKH napaMeTsbp Usuckesade npeanoxeHne
6.10 | Makcumarin pasmepu: fAbmkuHa x| max (1800x1060x1800) mm 1510x900x
LUMpOYMHE X BUCOUMHA [a ce nocouar 1510 mm
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KATANOI' NMPOU3BOOUTENA

TpudasHn macnenu pasnpegenmTenHy TpaHCHOPMaTOPH C MeAHM
HaMOTKM,

MowrocT 25 - 1 000 kVA, nanpexeHue ao 22 kV, cepus EKO Ag Cymax.
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TexHuueckn npasuna sa macnenn TPaHCHOPMATOPH, CTAHAAPTHO M3NbAHEHME,
€ pesepeoap oT HarbHaTa AamapuHa
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BLBEJEHUE

HocTaBeHuAT TPAHCHOPMATOP € TIBIIEH JO IOpe © MaciIo (xepmeTHunO) 3anevaran 1 cHaOxen ¢ oBopyyBaye,
KOGTO ¢ HIIH BrpalieHo, WIH NOCTABEHO OTAETHO. Benpara, npH momyuasasero Ha pancopmMaropa, Tok
TpsGBa ia 6BAe BHUMATEHO OTIef[aH BHHIITHO 38 CBEHTYATHH TIOBPEIH, IPHYHHEHH OT TPAHCIIOPTHPAHETO,
K4KTO H 32 HAIHYHCTO Ha BCHUKH MIpHCIOCOGNEHM, TIPEIMET Ha J0CTABKATa, AKO ce OTKPHAT TIOBPE/IH
(puuHMHA M CTeNeH Ha NOBpesaTa), KAKTO M JMICA Ha KOMIIOHEHTH, BepHara TpsOBa 1a ce YBEJOMH
RocTarymKa (TPAHCIIOPTHATA (PHPMA) H MPOHIBOLHTEA.

1. IOKYMEHTAITHS

Texnuueckara wmHerpykuma (TPR) ce oTHacs 2a CTAHLAPTHO NpPOGKTHPAHH, MACIEHO [IOTONSHH
TPaHC(HOPMATOPH, CHINACHO KaTanora Ha BEZ, TRANSFORMATORY, a. s.

Texnuveckata mHCTpYxums TpsGpa ga OBle naseHa za Opaemo nonsysaHe u TpaGea na Obae Ha
PastONONKEHHE Ha OOCITYKBAITHS TIEPCOHAT MO BCAKO BPEMe.

AKO uMaTe BBUPOCH, CBEP3AHH C HACTOSLIATA TEXHHYECKA BHCTPYKITHS, HIM ChC CBOMCTBAaTA Ha
TpaHchOpMATOpa, MOIIA, CBEPIKETE C& ¢ THPTOBCKHS NPSACTABHTEN Ha ITPOUBBOIMTENH, MIH HAIIPABO c{
NIPOU3BOHUTENS, \

OcroBruTe nanHM 3a ‘TpaHcOPMATOpa MOTAT 44 Ce BMAT HA MONIHOCTHATA TabesKa, TIPHKpeneHa KeM
Tpatchopmatopa. IpoBepere AanM aHHMTE OT MOIGHOCTHATA TAGeNKa OTrOBAPAT HAa H3UCKBRAHMATA HA
NOpBUKATA. AKO TOB HE € TAKa, MO, CBBPIKETE C& ¢ THPIOBCKHS TIPEeJCTABUTE/ HA NPOM3BOIAUTENS, WK
HanpaBo ¢ NpomspoguTenst. Tpsabsa nma ykaxere CepHiHHA HOMEp, FOAWHATA Ha NPOM3BOACTRO, THNA H
MOMNIHOCTTA Ha TpatcdopMatopa.

PGByJITaTHTe OT PYTHHHHTES H3NHTAHHA, CBITIACYBAHUTE CIICLIHAJIHYE M3IIMTAHHA H CXeMaTa Ha CBBP3BAHE Ca
TPHAOKEHH KbM JOKYMEHTALIATA,

Tipeanncano usnonsyeane — TpancopmaTopsT € IpPOH3IBE/IEH B ChLOTBETCTBHE ¢ HIMCKBAHHATA HA
Kimenta, Toif moxe a2 Ohie BKANUEH B eKCIUIOATAIMMS caMo NIPH YCJIOBHSATA, OUpele/eHH B
3aHBKATA. AKO Te3# YCJIOBHS cA NPOMeHEHH, Mk TPAGBa Aa ce H3BLPIIAT HAKAKBH DPOMEHH, MO,
CBBPIKETE C€ BEAHATA ¢ HPOH3IBOIHTEIIA,
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2, IIPEAITIA3HA MEPKH

TpancdopmaropsT Moxxe Aa paboTH caMo NOX HA#0pa Ha KBANHGHUIHPAHH CHCKTPOTEXHHLM, MIH APYTH
TEXHUYECKH JIHI[A, HO CaMO TIOJL Haj3opa Ha enexrpouinkenep. OOcmyxsalluar mepcoHaT Tpsbra fa ce
3AI03HAE ¢ TEXHHYECKATA HHCTPYKIHA U crielnianto ¢ IIpeAnasHHTe MepKU NIPeIBapHTEITHO.
IIpn Besikaksa pabora ¢ TparcgopmaTopa TpAOGBA A ce CMA3BAT CHEHMHETE
NpABHJIA:
. Jla ce m3kmi0MH TPaHCHOPMATOPA, KOTATO € HA Npa3eH X0,
. /la ce ocHIYPH HEBBL3MOXKHOCT 32 BKJIOUBRHETO MY OTHOBO.
. Ja ce apoBepH Aajm TpaAcGOPMATOPHT He € Mo/ HALPEKeH e,
. TpaucdopmaTopnT Aa ce 3a3eME H CBLPsKe HA KBCO,
. /A ce HIKIIOYAT, HIH CIHPAT CHCEMANH YACTH 110]{ HALPEXKEHHE,

o B

3a na ce u3berne BCAKAKBA ONACHOCT 3a TIEPCOHANa, TpaHchopMaTopsT TpAdRa fMa Ohie MOHTHPAH
Taxa, 4ye Jia € HeBB3IMOXKHO NPHOIKABaNeTo KO Hero no Bpeme Ha paGota. Tpsbea jia ce B3eMaT
Npeanasiyd MepPKH HpHGﬂH}KaBaHeTO A0 HEro Ja € BB3MOMXKHO caMO axo ¢ H3KIOUCH OT MpexKaTa oT
JIBETE CTPAHH.

AKo €HAa OT HAMOTKHTE € 0 HANDCAKCHNES, TOTARA H OCTAHAJIHTE CHIKO €A YIO/
HanpeKeHHE,

Tpabpa f1a ce crasBaT BCHYKH MECTHH NIPaBHIIA 33 GE30IIACHOCT (B CTPOHTENCTBOTO, HHCTPYKIMH 38 MOHTAXK
Ha CNICKTPHICCKH CHOPHIKEHHS, NIPABHIA 34 TPAHCHOPMATOPH, 3allHTa HA OKOJIHATA Cpefia H Hp.), KAKTo U
CENELEC HD 637. -

HpOHSBO)I[HTBHﬂT HE HOCH OTTOBOPHOCT H HE NPHCMa TapaHlIHOHHHTS YCIOBHA B CIIyUaHTe, KOTaTo ca
BE3HHKHANH NHPCKTHH, WIH HHIHPEKTHH IIOBPEOH Ha Tpchtl)opmampa, ropagH HENpPAaBHICH MOHT&XK HITH
CKCIUTOATalHA M HECIIA3BAHE MHCTPYKUHHTS 334 TOBA. C‘BIJ.T,OTO CC OTHACAd H 3a 06H.IOIIPPI8THT6 npasHiia Ha
6630]'[&0HO0T, JOPH H Ja He €a CIIOMEHATH B Ta3X HHCTPYKITHA.

2.1 Onenka Ha oCTATHYHN ONACHOCTH NPH cHeXHPHIHE PAGOTHEH, HJH ONpEleS eHH 0T HOTpeGHTeNs
ychioBuAa, Ha TpancGopmMaTopa.

HO’I’pG6HTeJIS{T € IIBLRAEeH J1a HPOAIPHOMO MEPKH 34 KOHTPOJ HA NOCICHACTBHATA OT €ICKTPHYCCKH yaap, HITH
3JIOTIONYKA.

HpH CKCILIOATAIHATA Ha TpchcpopmaTopa € BB3MOXHO BBEIHHKBAHCTO HA CHCIHHTIC PHCKOBE,
3acTpaniapaliy 34paecTo, cobCTBEHOCTTA M OXONTHATA cpena.

2.1.1. Toxos ypap:

. TIpsiK KOHTAKT C YACTH IO/l HAIPEKEHHUE,

. Henpsx xonrakr (upe3 NpOBOAYMH HaCTH, KOHTO Ca IOJ HANpeXeHWe, NOpaOM HElpaRrHiHa
ynotpeba).

L CBpT:XHaHpB}KGHPIH BCIIEACTBHE Ha aTMOCQ]epHH H BBRIHOBH ABJICHHA.

. [IpubnusxapaHe 1O YaCTH, KOHTO €A 1O BUCOKO HAIIPEKEHHE.

TlpepmaspaseTo OT NpJK KOHTAKT ¢ HacTH MOJ HAlPEKEHHE Ce OCBIIECTBABA B CHBOTBETCTBHE ¢
HaupoHauHuTe npaBuna sa OezomacHocr. TpaHchopmaropure Tpabea na ce ofciyxsar caMo oOr
KBanu(UIIHPaH IepCoHa,

2.1.2, OmnacHocT 0T BHCOKH TeMIepaTyph:
. OnacHOCT OT H3rapsHWA MpPH NPAK KOHTaKT ¢ 9acTH Ha TpaHcqopMmaTopa (TPOXOIHY H3BOJH,
pesepeoap M ap.), 6e3 npeAnasHu cpencTaa.

ITpaBo Ha TOAXOA KBM TpaHcdOpMaTOpa HMa caMo KBanudHIHpaH NepeoHal.

Page 3 TPR 706b
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2.1.3. Omnacnoct oT MeXaMHYHH HADAHSIBAHMA:

® IIpu HenpaBHIIHO NOBAMraNe M IPEMECTBANE Ha Tpancdopmaropa,

2.1.4  OnacnocT 0T BL3HHKBAHE HA MOKAD H EKCITOZHH:
o Criyksane Ha peseppoapa Ha TpanchopmaTopa Lipu HETPABHIIHA eKCIUTOATALHS,
o Excryosss nopajiy BeNpaBHTeH PEMOHT Ha TpaHcdopmaropa.

Tpabra MuOTo Iia ce BHEMaBa PH AEMOHTHPAHE Ha peseppoapa. [Ipeaw a ce pasxnaGsT BuaTOBETE TPAGBA
/i €& OCHIypH 3aUHTEHA 30Ha OT 3 MeTpa okomo TpaHcdopMaTopa, B KoATO 7ia ¢ 3aGpaHeHo ITYINEHETO,
paboTa ¢ OTKPHT OFRH, WI¥ APYTH H3TOYHHITH HA BHCOKA TeMnepaTypa. Cliel{ H3TOUBAHE Ha MACJIOTO Ipe3
npobkara co NPenophuBa OTBEXAAHCTO HA TOPUMHIE Ta3oBe, BBIHUKHATH B PE3YATAT HA ENEKTPHUECKa
aBapitst. OTBEKAAHETO HA TE3H [A30BE CE H3RHPIIBA IO C/C/IHAS HAYHH HHEPTeH ra3 WIH a30T, B KOJTHYECTRO
1,5 meTH OT obeMa Ha MACIOTO, Ce BAYXBA HpPe3 TOPHHS BEHTHUN, HAMHpaLI Ce OTrope Ha Kanaka Ha
Tpancopmaropa. Taka TOpHMETe rasoe ce “H3roHBAT” mIpes npofKara 3a W3TOUBaHe Ha Maciaoro. Cref
SABLPLIBAHE Ha TO3H NPOLEC © NPENOPHUHTENHO A CC H3NYCHAT TA30BETE H IPe3 TOPHHUS BEHTHII 3 MAJIKO
(muEEMyM 5 mEHyrH).  Cllepy NpHKTIOUBAHE HA TOPECIIOMEHATHTC NEHCTBHSY MOMKE I3 3anouHe
pasrobABaHeTO Ha p3epsoapa. PasxnaGere BHHTOBETE Ha peseppoapa, H3MON3yBalKH NHEBMATHYHH
MHOIPYMEHTH (N0 HHKAKBE HAYMH He H3ION3yBaiiTe oTkpuT orsH). Koraro YacTHTe, HaMHpalld ce B
pe3epBoapa ce H3BaAT, MOXKE [1a C¢ OTMEHH 3aIUTHATA 30Ha, '

Tpabsa na ce crassaT MecTHMIC NpABMIA 32 DEHUICH ¥ BHTPEIICH MOHTAX HA 'I]JBHCd)OpMaTOpH.(
Ilnomankara na tpancopmatopa Tpsbea ma 6bIe ofocoGeHZ KATO CAMOCTOATeNTHA TIPOTHBOTIOKAPHA
knerka. lIpasuiata, onucaly B Ta3u HHCTPYKWS TPSOBA JTa ce CIIA3BAT H LK PEMOHT Ha TpaHcdopMaropa.

2.1.5. XumMuvecka onmacHocT:
. Papuanns Ha BewiecTra, 3acTpaluaBamy 31paBeTo Ha IIepcoHaa,
B 3aBucHMOCT OT TeMmepaTypaTa Ha Macioro, XEPMETHYHO 3ale4aTaHHAT TPaHCHOPMATOp € ¢
[IOHHKCHO, HIIH 3aBHLIEHO BETPEIINO Halsrane. ToBa cheTosHKe Tpsbsa Na ce wma TIpelBHA
NpH aBapuiHO OTBapsHE Ha TpaHchopMaropa.

l'opuusT Tipoliec € OmMHCaH B HH(OPMANHMONHHS JHCT HA HM30NAIMOHHOTO MACHO B Ipunoxenne 1 nHa
TexuryeckaTa HHCTPYKIHA.

2.1.6. Bpeann mymoBe # BHGpAIAN:
*  Busnuxsane Ha OIyM U BHOpaAIlHA.

Ilopumenus mymM W BAGPAUHMH TTOKA3BAT, Ye MMA HAKAKBA nospena B Tpanchopmaropa. Heobxoaumo e
MOTIRTBAHE 10 NPOM3BOAMTEIL. 1{poeKTaHTET TPsGBa /la BMa IpPe/IBK IPH MOHTAXA XAPaKTePHCTUKHTE Ha
TpaHcopMaTOpa, KOHTO € NopHYaH.

B cayuaii, 9e TpamedopmarophtT e momrosmen ma IPEKOMEDHH HANDPEeKEHHs!, HANDHMEPH OT
MPEBKIIOUBATE MM, NPEKLCBATH, ATMOCHEPHE SIBJICHEA H NP.JOL., CC NPeNOPHYBA HACTATHPAHE HA
CHOTBETHH OTPAHHYATEH HA HAIIPEKCHAETO,

3. TEXHAYECKO ONNCAHUE HA TPAHC®OPMATOPA
TpancopMatopute ca 3a BBRIUGH MOHTAX (3a BBIDGIICH MOHTAX CAMO IpH  noaxondma  jpobpa
BEHTHIIALNA), C ecTecTReHo oxnaxaane ONAN 1pH HerpexbeHaTo HATOBAPBAHE.

Ocnopnn paGoTuu ycaosan:

Hamvopeka Bucounna xo 1000 M

TemnepaTypa Ha OXJaXNAMS BE3AYX B MPaHHIMTC Ha — 25 °C j0 40 °C (cpenHoMeceunaTa
TeMIepaTypa Ha Hai-ropenmpid Mecen ja He Hamsumasa 30 °C M cpefHaTa roMmmmHa
TeMnepartypa ia He Hauguiasa 20 °C), axo HaMa Apyro npeanucaHue,

Crangapra:
Tpancdopmaropure ca nponseezeny s crotserersre ¢ EN 60076/IEC 60076,
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HopxHmende Ha TeMIepaTypara:
Tpancopmaropure ce npoussexiaT ¢ Kiac Ha Msonauus A, B cporBercrBue ¢ EN 60085, Cpeanoro
NOBMINICHKE Ha TeMnepaTypaTa Ha HaMOTKuTe He Tpsabpa aa HajpHIuaBa 65 °C, a TeMmeparypata B ropHds
CJIOH Ha MacIIOTO He Tpa6Ba na HaasHiaa 60 °C. Pas/iyHA NOBKILERHS HA TEMACPATYPHTE MOTAT A €
BAJIHAHA 32 APYTH paGOTHH YCI0BHI.
Haronapsane:
Tpacpopmaropure MoraT ja ObaaT HATOBAPEHH ¢ MOIIHOCT HAJl HOMHHAJHATA CHIVIACHO
npeanmucanuiTa Ha IEC 60354,

YCTPOMCTBO HA TPAHC®OPMATOPA

Upn npomsuata Ha TeMIeparypaTa Ha JHEIEKTPHYHATA Te4HOCT (OGHMKHOBEHO MMHCPANHO MAcio),
MBTION3YBaHa 34 OXJIDKIAHE HA HAMOTKHTE Tipu pabora Ha TpaHcdopMaTopa, HeHuusT obeM ce MPOMEHS,
Tasu npomana Ha obeMa ce KOMIIGHCHpA Mpe3 IPABHIHO KOHCTpyHpaHe Ha TpaHC(hOpMaTopa, KATO UMa B
OCHOBHH THIIa:
° XepMeTHYHO 3ameyaTal TpancdopMaTop (pesepBoapbT Ha TpaHC(OPMATOpPa, ChIBPIKAIL
AKTHBHHTE YACTH € XEPMCTHUHO 3alleuaTaH, HETOBHTC €IACTHYHM HArBHATH CTCHH
KOMITeHCHPAT MPOMEHSIIHNA ¢ce 06eM Ha THENCKTPUUHATA TEYHOCT).

. HexepMeTHYHO 3ane4aTaH TpaHC(OPMATOP ¢ KOHCEPRATOP,

MarmeaTonpoBox
Maruuriara cppresnna e uzpaborena oT TpaHC(OPMATOPHH CTOMAHEHM JIHCTOBE, ZA4CTHIIBANIH CE €HH
ApyT. SIpeMuTe ¢a CTErHATH CHC CTOMAHEHA FITH IEPBEHA KOHCTPYKIMS,

HamoTku

Hamotkure BH 1 HH ca m3paboTeHH 0T allyMMHHEBH MM MEHH JIGHTH, IIH KWL, H30JHPaHH! ¢ XapTHs
iy eMaiin, LismmocTHaTa KOHCTPYKIMSA Ha HAMOTKHTEG OCHMIYPSIBA €JISKTPHUECKA H MCXAHHYHA CTaGHITHOCT,
KaKTO K e()MKXacHO OXJIK/IAHE Ha TpaHchopMaTopa,

N3poan

BucokoBONTOBHTE H HUCKOBOJITOBHTE H3BOJH 3aBLPLUBAT ¢ NOPLETAHOBH TIPOXO/IHH H3ONATOPH, MOHTHPAHH
Ha Kariaka Ha peseproapa ceriiacHo DIN 42531 (EN 50180) u DIN 42530 (EN 50386) mo npasuio, ocsen
aKo HAMa JpYrH M3HcKbanusa. HuckoBONTOBHTE H3oNaTOpH Morar na ObnjaaT cHalOcHHM ChC CIIELUAIHA
KJIeMa-HakpafiHHK B choTBeTCTRHE ¢ DIN 43675, TlopuenaHoBure NPOXOAHH H3BOAM MOIAT [Ja MMAT
3AIMTHO TTOKPHTHE.

Perynarop Ha HanpexeHueTo

Perymapanero wa Hanpexenuero B o6xsaT + 2 X 2.5 % (wm + 4, wia % 5) 0T HOMHHAJHOTO BHCOKO
HaNpeKCHHO C¢ M3BHPIIBA NPH HIKAIOUeH TPAancHopMaTOp Upe3 YCTPOHCIBO ¢ MEXaHWUHA PHUKa 34
yTpaejieHHe Ha Kanaka Ha pesepsoapa (Bmx [TpunoxkeHue 2).

Peseproap {XepMmeTiuHO 3aneyaTaH)

Pesepsoapbr Ha Tpatcdopmaropa e u3paGoTeH OT €/1ACTHYNM HATBHATH CTEHH, KOMIICHCHPAIIH TIPOMEHHTS
Ha ofeMa HA JMENEKTPHYHATA TEYHOCT 1i0 BpeMe Ha pabora Ha Tpaucopmaropa. Toif e craGuen cne
CTOHKa, IBYTIOCOYHHTC KOJNENA HA KOATO MOTAT JIa CMCHAT IIOCOKATa CH OT HA[ABKHA HA Hanpeuna, Ha
JIBHOTO Ha pesepBoapa MMa MpolKa 3a H3TOUBAHE Ha MacioTo, chritacko DIN 42551 (EN 50216-4),

Croilikara ¢ cHabnena ¢ 6ont M12 3a 3azeMseane.
PeseproapsT Ha TpancdopMaTopa e 3aneuaTaH XepMETHYHO ¢ KATIaK, 3aTerHaT ¢ 5orrose 3a paMmKaTa My.

PesepBoap (¢ koHCepBaTop)

Pesepsoaprr Ha TpaHchopMaTopa € H3paGoTeH OT eIACTHUYHH HATFHATH CTOHH, KOMIGHCHPATTH IIPOMEHHTE
Ha ofeMa Ha AMENEKTPHUHATA TEYHOCT 1O Bpeme Ha pabora Ha TpaHcgopmatopa. Toii e cuaGuen cbe
CcTO¥Ka, JIBYFIOCOYHMTE KOJENA HA KOATO MOYAT JA CMEHAT NOCOKATa CH OT HaJUILKHA Ha HanpeuHa. Ha
ABHOTO Ha pe3epBoapa MMa 1pobka 3a M3TOUBAHE Ha Macioro, chrmacHo DIN 42551 (EN 50216-4).

PeseppoaprT Ha TpaHC(OpMATOpAa € 3ameuaTaH C KamakK, 3aTErHar ¢ GONTOBE 3a paMxaTa My,
KoHcepraTopsT ¢ MOHTHPAH Ha Kanaka.
N
AY
¢
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KoncepsaTopkt uMa B ropuus cH kpail HUBOTIOKA3ATeN! 33 MACIIOTO, MACTICH GHATED, A TIPH MOMHOCTH Haj
315 kVA ¥ no-BHCOKA, HEXHAPHPALT OTIYTIIHUK. ITpn tpancdopmaTopy ¢ MowpooT 315 KVA H 10-BHCOKS, €
MOHTHPaHO ra3soo pene, a npu Tparcdopmatopd ¢ MomuoeT 1000 KVA H no-BHCOXa Moxke na Obje
MONTHpAH 3aTBAPALL BEHTHH B TPBOaTa MEXITy KOHCEPRATOPA M pe3epRoapa. H3oN3yBaHeTo Ha rasoBo pene
38 I0-MANKH MOIHOCTH Tp:abBa #a ce 0GCHAM C IPOH3BOHTEN.

Ipurapie:xaocTy

ko6 3a TepMOMETHD Ha Kamaka ¢ NPEABHEEH 34 TEXHHUCCKU TepMoMeTEp. llpnm MonrHpane Ha
TepMOMETHPA uK0G5T TpsbBa fa Gbe IhIeH ¢ Maco, TepMOMETBPET CC J0CTABS TI0 KeTAHHE HA KIIHEHTA.

Orrope na kanaxa (Ipu MacAeHH XePMETHUHH TpancGopMaTOpH) uMa Macien GHATHp. Toll ce H3TTON3YB4 32
IBIHEHe Ha TPaHC(OPMATOPa C MAcIo TPH HAcTpoHBAHE HA HANATAHETO B XEPMETHYHO 3anevyaTaHus
pesepsoap (Bux [Tpunoxenue 1).

BeHTHIBT 32 METHeHe (33 H3MyCKaHe Ha BB31yX), HAMHpALL e OTI'Ope Ha KaTlaKa C¢ H3MOM3YBa 33 NBIHCHE
Ha TpaHcopMaTopa ¢ MACTIO TIPe3 MOMONICH PA3LUMPHTEI, YHITO POJIA € &/IMHCTBEHO 33 [TbITHEHE.

Mo 3agsxa Ha knMHeHTa MOXKE A C& MOHTHPA BEHTHI 34 FBITYCKaHe Ha HANATAHETO, HITH MaHOMCTED OTTOpe
Ha MacJICHHA (bHJ'ITBp HIIA BCHTHAA 34 [IBIHEHE,

o nokaHe Ha KIMEHTA MOXe Ja C6 MOHTHPAT JPYIH AONGLIHHTENHN npuenocobnen s /Hanp., KOHTaxTeH("
TEPMOMETHP/. ‘

T'atixa M12 3a 3a3emaBaHe e MOHTHpaHA OTTOPe Ha KaLaKa Ha pesepsoapa.

Io wcxaHe Ha WIHEHTA ¢ BBH3MONKHO TpaHCOPMATOPST Ha GBie CHabEeH ¢ JPYTH HOITBIHUTEIIHH
TMPHCTIOCOGICHNA (KOHTAKTEH TEPMOMETED C AMCTAHIHOHHO YIIPABIIeHHE, HHTeTPHPAH 3aIHTEH JICTEKTOp 34
KOHTPOJ Ha ‘TeMIepaTypaTa, HaAraHeTO M TasoBeTe | Ip. ).

Hpenynpexaenne!

3a za me ce moBpenH 3ameuaTBamero HA TpancopmaTopa e 3abpaneno aa ce mAnaT mpobkara 3a
H3TOUBAHC HA MACJAOTO, KANAKA HA MAC/CHNS PHiIThp H BEHTHJIA 32 UbJIHEHe ¢ MACTO (H3NLYCKaHe HA
BB3/IyXa) OTrope HA KANAKA HA pe3epnoapa (Ha XepMeTHINHTE TpaHchopmaTopn), Beuaku Te3n yacTa
ca GadpnuHo 3aneUYaTARH.

4, TOCTABKA ¥ CKJIATAPAHE

Ilo BpeMe Ha TPaHCIIOPTHPAHETO TPaHC(HOPMATOPHT € 3EKPETICH HEeNOABMKHO KBM JABHOTO HA KaMMOHA C
AbpBeRu rpeny. lpean pasrosapeameTo Tesu rpemm ce orcrpamssar. Ilpes YETHPHTE OTBOpPA Ha pPaMKaTa
(crolikata) Ha TpaHcdopmaropa, Toif ce 3aCTOTOPSABA 38 AFHOTO OT YETHPH CTPAHH. (

HeTuprre 0TBOPA B I0JUATA PAMKA BA TPAHCHOPMATOPA ce MILOJIYBAT 32 34CTOHOPSIBAHE IO BPeMe
HA TPAHCIOPT.

IIpy nio3yBaHeTo HA HMOBANrAL(R TEXHHKA, MOTOKADPH H Ap. Aa ce CHa3BAT CLOTBETHHTE NPABHJIA 33
padora.

CrofiHocTTa HA TerNIOTO Ma TPAHCPOPMATOPR MOKe A2 ce BHIH B AOKYMEHTHTE, OPHAPYKABAIIH
AOCTABKATA, HJIH HA TaleJKarTa My.

TpabBa na ce cnazea TOBAPONOJEMHOCTTA HA TPAHCIOPTHOTO CpeAcTBo.

3alpaHeHO € ROBAMTARETO HA TpancdopmaTopa ¢ rpepa.

HocTasane va xogemaTa
ITo Bpeme Ha TpaHCHOPT KONETATa HE ca MOHTHPAHH Ha JIOHATA PaMKa,

Hpeny MouTHpare Ha Koiernara TpaHcopMaTOphT TPps6Ba /ia Gblie MOBNTHAT © HOBJIUrauio yeTpohcTeo
(kpan) 1 oA Hero TpsGpa Aa GBAAT HOTOKEHH KbPBEHH rpenn. Konenata ce MOHTHpAT B HCKaHAT2 110COKA.
Te Morar ia ce BWKAT B IBC HAIIPARITEHHS.
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[Noppuranero Ha TpaHchopMaTopa Ha 3eMaTa € HeoOXOAMMO 32 Herosata A00pa BeHTHJIALL

Hoeaurane

Iosauranere Ha TpancopMarTopa ¢ paspelIeHO €aMoO Upe3 YHIHTe 3a NOBAMraNe, PA3NOJI0KeHM
OTTOpe HA pe3epBoapa H TOUKHTE, ONIPE/Ie/ICHH 3a MOB/INTAHeE,

e

Anpnane

Hbpuanero Ha tpancopmaTopa cTaBa MOCPEICTBOM OTBOPA HA HOCCIIATA KOMMUKA, HIIH YCHJICHHS TAKBB HA
pesepeoapa

TpancnopTHpade ¢ MOTOKAD

TToppuraneTo Ha TpaHchopMaTOpa UPe3 MOTOKAP € PA3PEHICHO CaMO AKO BIJIMIATA My MMHABA OT BEHINHATA
CTpaHa Ha KpayeTaTa Ha cToHKara,

Cxaagnpaune

TpanchopMaropsT Tpsabsa fa Obie maseH B CKIaK ¢ OFpajia M 3alIUTeH OT 3aMEpcsBane. TpadcdopMaTopsT
TpaOBa KA 6B/1e B XOPH30HTANHO MOJIOKCHHE.

5. MOHTAXK

TpancdopmaropsT me Gpae HHCTATMPaH HAa ONPENENEHOTO MACTO M 3aIUMTeH OT MecteHe. Tpsbea ga ce
OCHI'YpPH HOCTATHUHO BCHTHIALHA.

B 3aBHCHMOCT OT YCJIOBHSATA Ha MJCTO, MOTAT J1a ¢& MOHTHPAT IPOTHROIIOKORBH TIOZUICKKH 10T KOJIEJIATa.
Tpsabra na ce NporepH HANPEXEHHETO M pefia Ha dasure.

TpancdopmaTopsT TpsOea f1a 6b0e 3a3eMeH.

Jlonyonucanara npouenypa uzbepere cropen H3IBIHEHHETO Ha TpaHC(hopMaTopa:

a) TTocrasere kaGenHaTa Kyrus Ha (UiaHella Ha Kanaka/WIH Ha CTEHATa Ha CHAA H o NPHKPEIIETE ChC
CBBP3BAl] MAaTepHal KbM (praHela,

b) Cebpxere 3azemasaiuTe GonToBe Ha kabenHata KyTHS M Ha Kallaka Ha TpaHc(opMaTopa/wid Ha
CTEHATa Ha CHIA CHC 3EJICHOMBIT 3a3eMHBAll] JIPOBOJHIK,

¢) Cuemere Kamaka Ha kabelHaTa KyTHS M CBB[IKETS Kabeiure KbM ChOTBETHMTE BTyJIKH. Kabemmre
NPEMHMHABAT Npe3 alyMHHHeBa IUTACTHHA, Ha KoATo TpgbRa ja npobuere OTBOPM H Ha TOCTABHTE
xaOenHH yIIIETHEHMS 33 YIABTHABate Ha xabemire, KaGennure #3BOAM He ca ¥acT OT IOCTABKATA.
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Benuxy Bpe3kH TpabBa jia GHAAT TOYHCTEHH M HanpapeHd Oe3 orbBare. TpsaGsa za ce Mamonsyeart
OumeTannK KiemMH IipH cBBp3pame Ha Al-Cu uacth, Bepxy Bcwukm spesku Tpabea ga ce namece
AHTHKOPO3MOHHA 3aipTa. Cebp3aHKTe Kaben TpaGra Jia ca cBOGONHH (He OITBHATH). IIpu Toxose 1 000 A
M TO-CHIIHH, TPA0BA Ja C& MOHTHPAT eIaCTHYHH KYTUTYHTH MEKLY HakpafHULHTe U ITHHUTE,

AHTHKOPO3HOHHATA 3aMTa (BA3CIUH H JIP.TIONOGHM) TpsaOna fa 6b/le HameceHa BBHPXY BCUUKH GONTORH
BPB3KH.

6. HHCTPYKITHAA 3A BKJITOUBAHE 1 IIOIPBIKKA

Tozn MeTox ce oTHACA 33 BCHUKH HOBM TpaHC(OPMATOPH, BKTIOUBAHETO HA TAKHBA CCH PEBM3HMS HIIH
PEMONT, WM TpaHCHOPMATOPH, KOUTO He ¢a paGOTHIIH ABITO BpeMe,

6.1 Hpopepxa na rpancdopmaTopa (

Hponu ceBpseane Ha TpanchopmaTopa KbM Mpexara Tpsbsa fa ce IIPOBEPH [A/TH HE € MOBPE/ICH 110 BpeMe
Ha TPAHCIIOPT, MIH CKIATUPaHe, JaNK JWMeCKTPUYHATE My CTOHCTBA He ¢a BIIOIICHW NP3 JIBICHA My
TpECTOH M fanu He e 3aMppeet. TpaHcopMATOPET ce MOHTHPA B XOPH3OHTAHO TIOJIOHKEHYE,

Tps6Ba na ce npoBepH CAEAROTO:

a)  Mamu miomGure He ca cuyreny (Mpobkata 3a H3TOUBANE, KATIAYKATA HA MACICHUA ¢bunThp, BeHTHIA 38
IHJIHEHE/M3IyCKAHe HA BB3AYX, Kallaka), 3a HAPYIICHHTE mIOMGH TpabBa Ja ce yBEIOMH
NPOU3BOAMTEIA.

b} Cuerosmmero na rapeuTypure (Ha Kanaxa, BEHTHIMTE M TIPOXONHATE W3BOJM) M 3/pPABHHATA Ha
3aBapxuTe (Ia HIMA UITEKIO Macno). B cirywal, ue ce yoranos matHuaHe Ha Macio, TpanchopMaTopET
He TpGBa Jia e BKIOTRa, A 38 SBEHTYANHHTE TIOBPEIH /A C6 YBEIOMU npowussopurens, CEusT Tpabpa
Jia OCHI'YPH OTCTPAHABAHETO Ha IIOBPSUTE H IIOCTABAHETO HA HOBM IUIOMOH.

¢) M3ONalHMOHHOTO CHIPOTHBASHHE HA HAMOTKMTE (nanp.upes mupykrop 32 2 500 V), Mummvanuara
CTOHHOCT Ha CBIpPOTHBICHHETO TpadBa ma Gege 1 GQQ. Ako M30IALKOHHOTO CBRCTOAHME HE €
JOCTATERUHO, NOpajl LOBpefa B TpaHcoOpMaTopa, € HeoOXOAuUMO Ja e KOHCYJITHpaTe ¢
NP OU3BOIUTEH.

d) Jlamu HaMoTKHTE He ¢a IPEKECHATH. (
¢) IIpasHOTO NONOXKEHHE Ha PeryaaTopa Ha HaHpeeHHe.

f) IHpasunHoTo cBbP3Bane Ha HaKpalHHLKTE HA TPAHCHOPMATOPA KbM CHOTBETHHTE (Ja3H Ha Mpexara.

g Bexropnara rpyna s (asoBoTo nsMecTBane B ciIy4ait Ha napajiensa pabora.

h) Jamn mava pasnuka BbB (asuTe MEXTY CHOTRCTHMTE MIBOTM HA H3XOMAIIATA CTpaHa Ha mapajenHo
paboTen TpancdopMaTopH.

i) 3asemsBaneTo Ha TPaHCQGOPMATOPA TPE/H CBHPIBAHETO My KBM MpeXara (3eMHOTO CHIPOTHBIICHHE
CBIJIACHO MECTHHTE PABIIA H IMPCKTHBHTE HA ACOWMAIHATA JIO SJIEKTPOPasTIpEeenHe).
})  ®yHKumETe Ha 3aIIUTHTE.

Camo 3a TpaHchOpPMATOPH ¢ KOHCEPBATOD:

k) Hwumoro ma macmoto B komceparopa. Korato e HeoOXOMMO, Ja Ce JioJiee M HAIIBIHH HO rope
pasmMpuTeNs (KOHCEPBaTOPa) ¢ YMCTO TpauchOpMaTOPHO MACIO, TAKa ue mpd 20 °C  HEBOTO Ha
MacJIoTo Jia IOCTHrHe MapkupopkaTa +2( °C,

)  Cscrosmmero Ha MacieRus GuATED W HHBOTO Ha MACIIOTO B OTUYLIHHKE, KO CC M3MONI3YBA.
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m) AKO CyIIMIHATA HE & MOHTHPAHA TTIOCTBIIETE TI0 CICAHHS HAUKH!
- passuiiTe KpHellata ratixa ot Tpplara Ha CYNINNHATA HA PasHIBPEHUS CBJT
~ MaXHeTe MIaCTMACOBHS Kanak oT CYIIHMIIHATA
~ 38BHHTC CYLIMIHATA ¢ YIUIFTHEHHA 33 Tphba
~ B CTBKJICHATA YMHUMKA HaJleHTe MaclIo YaK 10 Pe3KAaTa

n) llpaeuanara paboTa Ha ra30BOTO pelie, AKO Ce H3MON3YBA TAKOBA M OTBOPEH JIH € BEHTHNA, HAMHUpAlL Ce
MKy pesepBoapa U KOHCEPBATOPA.

B monenHeHHe KBM NPOBEpKHMTE Ha TpaHcGOpMAaTOpa W HETOBHTE NPHCTIOCOBNCHHS, ¢ HeoOXoauMo 1a ce
nposepH (IpH TPaHCHOPMATOPH ¢ KOHCEPBATOP), AHEIeKTPHYHATA YCTONYHBOCT Ha MACNIOTO, KOATO Tpsibna
Jla OTTOBAps Ha CTOHHOCTTa Ha HOBO (pabpHdHO Maco.

6.2 CpbpsBane Ha TPaHC(OPMATOPA KBM MPEKATA

AX0 He ca yCTAHOBEHH TIOBPE/H IIPH HPOBEPKATA, TPAHC(HOPMATOPET MOXKe Aa ObJe CBBP3aH KbM Mpexara
CBIJIACHO CXEMATA Ha CBHP3BaHe, IIPe/{0CTaBEHA 3a8HO ¢ AOKYMEHTALHATA,

*  CpEp3BaHETO KM MpekaTa TpAOBa 2a ce H3BBPIIH Ha NpaseH Xo[ Ha TpaHchopMaTopa;

*  Hajli-manpen nmie Onne cesp3ana ¢Tpana BH u cinex Toea crpana HH;

*  Crep ToBa TpaHchOpPMATOPET MOKE Ha paboTH oy ToBAp.

7. IPOBEPKHN U PEBH3HU HA TPAHCO®OPMATOPA

7.1 IIpoepka Ha TpancdopmaTepa 1o epeme Ha paboTa,
7.2 CranaapTHH IPOBEPKH,

7.1 IIposepeTe TparcdopMaTopa mo Bpeme Ha paGora
Moans, ema3saiiTe 6esomacro pascrosune o Tpancdopmaropa,
Tpabea lla cenpopepy cIeAHBOTO (NMPENOPEYBA ¢& BEHHEXK TOHIITHO):

a) [Jlamu He ca HapyLiehy 1wioMOuTe.

b) Hatuuane ma Macno,

¢) Hanpexennara 1 Tokopere HH, axo e Bb3mosxHO (manu TpaHcOpPMATOPET HE € IIPETOBApPEH).
d) Oxkonnara Temmepatypa.

¢) Ilyma or rpascdopmaropa.

f) Paborarta Ha 3amHTHTC.

Camo 3a TpaHc(HOPMATOPH C KOHCEPBATOD
k) HwroTo Ha MAcJOTO B KOHCEPBATOPA.
J)  Cscrosnvero Ha GHATHPA 1 HUBOTO HA MAacHOTO B OTAYIIHHKA (KO HMA TAKbE),

7.2 Cranjapras HPOBepKH

Enna romyua ciep BRIIOUBaHe Ha TpaHcGopMaTopa B eKCIUICATAUMS C& IPENOPEYBA [ia Ce H3KIIFOUAT BCHUKH
BXO/ISIIH [IPOBOJHKLIM U I3 C€ [IPOBEPH CIIETHOTO !

a) Ilporycka nu HEKBAE TpaHC(hOpMATOpPa MACIIO.

b) TMonoxenue u RacTpoiika Ha perynatopa 3a HalpesKcHHe.

¢) Jlanu ca 3aTerHaTH BUHTOBETE HA IPOXOIAHHTE U3BOJH,

d) CrenenTa Ha 3aMBPCABAHS HA TIPOXOMIHTE H3BONH, HOBLPXHOCTTA Ha PE3epBoapa U Kanaka.

e) 3azeMiIBAHETO, {

PabGorara Ha 3a
f) mm‘(el(

4
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AKko He ca yeraHOBeHH TIOBPE/M 110 BpeMe Ha paboTa ua TpaHedopMaTopa, ce IPENIOPHYBA CHUIATA IPOBEPKa
cleq 5 TOgHuuH,

Camo za Tpancdiopmaropu ¢ koHcepBaTop.

g)
h)
i
D

HHBO Ha MacioTo B pasmHpHTeIs (xoHCEpBaTOpPa).

Coeronnnero Ha silica-gel (axo e HeoBxomumo aa ce CMEHM) H HUBOTO HA MACJIOTO T OTIYLIHHKA, AKO
Ce H310M3YEa,

HzonarmonanTe cpolicTBa Ha MACIOTO.
PaGoraTa Ha rasororo pere, axo ce H3MI0N3YBA.

AKO He ca YCTAHOBEHM NOBPE/IU 1O BpeMe Ha pafora Ha TpanchopMaTopa, ce PENopHHBa CHIIATA IPOBEPKA
ciezl 2-3 YOMHMHEH, OCBER aKO MECTHHTE NPABHIIA HE TIPENOPEYBAT Apyro,

Hpenoprusa ce ga ce npoBepsapar cBoficTRaT2 Ha H30NANHOHHATA TEUHOCT Ha Beeku 6 ropunm (EN 60422).
MunnuManszoTo npobusko HanpexeHHe Ha H3ONAUHOHHATA TEUHOCT Tpabea Ha e > 30 kV. Tasn croiiHoeT ce
YCTaHORSEBA Upe3 H3NHTRAHE HA PoDa OT Hed chrvacHo BN 60156,

HPUJIOKEHUS:

P1

HnmaeHe 1 kopurapane 06eMa HA MacI0To B pesepsoapa Ha TpanchopMaTopa
XepMeTHYHO 3aeIaTAHA TPpancdopMaTOpH
Koraro TpaHcdopmaropsT e peMOHTHpaH (T.e.aKTHBHATA HacT e GHTa HIBATCHA OT peseproapa), Koraro

MAcIoTo TpA0Ba J1a Cé CMEHH, WIM KOTaTo € H3TEKNO [OJAMO KOIMHMECTRO MOCHO, TpaHc(hOpMATOPET
TpsibBa fia Gb1e OTHORO HANBIHEH BLB BAKYYMHa KaMepa.

CJIG,I[BH.H.{HT& Penoee ce H3ON3BAT MO I0IXOAANL HAYHH,

Ipeny namansBane Ba HHBOTO Ha MacjoOTO B TpanchopMarTopa, Halp. IPH CMIHA Ha TpPOXOHEH HM3RO
BH, otropere Macienara TpodKa M OCTAaBETe Ma M3TEYe TOJKOBA Macio, ue ja ce Oajaxcupa
HayeraHetro. OTBOPETe KAIAYeTo HA MACICHUS (GuWITED M ocTABeTE N M3TEdYe MACO OT peseppoapa —
MAaKCHMAJIHOTO TIOHMKEHHE Ha HHBOTO HA MacioTo € 50 mm. IIpoBepere HuBOTO Ha MacHoOTO ipes
Maclierus QIITHP ¢ MACIIOYKA3aTeNHA TIPBYKA,

Koraro menuxre Hanomo TpaHchopMaTopa ¢ MacHo, Hanelire no rope npe3 macieHHs QuiITHp.
HaGnoaaeaiiTe HUBOTO a OcTaHe cTaBHIHO.

OrxnaGere miecTorpaMa, ARpXKAll TIABATA M HATHCHETE GoiTa HAJIONY B M30JNALHOHHOTO TANO,
0cBOBOXKIABANKH TaKa 3aneyaTBallHsA IPECTEH | H3IyCKAKK BB3/YXa OT NPOXOAHHS H3sox BI,

Cnen orcrpanspaHe Ha BLIAYIIHHTE GAlOHYeTa 3aBmMiire LIecTorpaMHaTa  raiixa. Howcrere(__
BHHMATEIHO, aKo HMa MpOTexio Macio. OCTaHalKTe NPHUCIIOCOGNEHHUS C6 OTCTPAHABAT OT KANAKA TI0
CBIIHS HAYUH.

Hanenwere macnemss QGunrsp ¢ macno mo IOpe M IO 3aTBOPETe, KATO TIOCTABHTE YINTBETHCHHE
(rapHuTypa) M 3aBHETe KATIAuKAaTa, |

Hismepere Temneparypara Ha TpaHCOPMATOPHOTO Mac/Io B pKo6a 3a TEPMOMETEP, HAMMPALT| ¢& OTrOpe
Ha Kanaxa Ha TpaHC(OpMAaTOpa., B 3aBHCHMOCT OT TeMIlepaTypaTa H34HCIETE KONHICCTBOTO MacJIo
(obema), koiito Tpabea ma m3TOUMTE. Otpopere mpofkara H u3TOMeTe TAKEB 0GeM, KAKBRIO CTS
H3UMCTTHITH, KaTO BHUMaRaTe Jia He BJIE3e BB3AYX B TPaHC(opMaTopa,

Dopmyria 3a A3UHCAIBAHG HA 06eMa Ha MAcII0TO, KoifTo TpsOBa na 65/1¢ H3TOYEH;
AV =k % Goigia X (tojeja = 30) [dm’]
k=10,000845 — 3a Munepamso Macio
k =0,000719 —3a ecreper mhamex (MIDEL 713 1)
k=10,001099 - 3a cumiKoHOB MHIHEK

Goil - TETTIO Ha MAcNIOTO B KT, 0TGEIA3aH0 Ha MOIHOCTHATA TA6eIKa Ha TpancdopmMaTopa
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fy1 - TEMIIEpaTypa Ha MaclioTo B Tpancdopmaropa s °C.

7. 3arsapsue Ha po0KaTa 3a HITOUBAHE HA MACJIO,

Korato TpaHCll]()pMaTOp’bT € IbJICH O rope ¢ Macjo, ChbIJIACHO NOPHHTE HHCTPYKIHH (XBPMETH‘HIO
3a11et1a'raﬂn), HHKOS ApYra JacT He Moxe 1a 6'1-}18 OTCTpPRHABAHA,

P2 Ilpomana Ba HaNpeKeHHETO Ype3 peryaaTopa

HarnacapaHeTo Ha peryiaTopa Ha Hape:XeHUEeTO ¢¢ H3BBPIIBA CaMO TIPH H3KIIOYEH TPaHCHOPMATOP,
Hanpagete cnensoto (¢ur.):

I'narara Ha perynaropa ¢ Gnoxupana upes donr. Orxnabere Gonra U 3aBBPTETE INIABATA HA PEryiaTopa Ha
HCKAHOTO TONOXKEHHE, Taka Ye HMHAMKATopa (4Hcio) na ObAe HocTaBeH Ha NUQpaTa Ha MCKAHOTO HUBO HA
OCHOBHATA IJIaCTHHA (JepBeHa)

3aswmiire Goyra ¥ 3aTErHETE IIPH HOBOTO NOJIOXKCHHE Ha poryiaropa.

P3 YcykBaimx MOMEHT HA 3aTSIFaHC

Baxuo e ja ce HPOBEpH, JalId TPOXOoJHATe H3IBOXH HE Ca H3JIOXKCHH HAa HATOBapBaHe, NPHYHHEHO OT
H3BOJIHTS HA KaGGHPITG, Wi mmHaTa, To3n TOBAP MOXKE Ja NOBEAE A0 M3THYAHE Ha TEYHOCT NP BPHE3KHTE Ha
OpOXOAHHUTE H3BOJH.

Tpsbea na ce cnaspar clleiHATE YCYKBaIld MOMEHTH IPH 3aTATaHe:

Tabnuia Ha PenoOPLYNTENHATE YCYKBALM MOMCOHTH IIPH 3aTAraHe

YeykBal MOMEHT Lonrore Ha npox.seoayd BH DIN 42531 Mi2 10 Nm
Bonroee Ha npox.uzeoau HH DIN 42530 Mi12 15 Nm

M20 35 Nm

M30x2 100 Nm

M42x3 100 Nm

M48x3 150 Nm

JlonycTHMO OTKIOHEHHS Ha YCyKBainps MomenT + 10 %.

Page 11 TPR 706b
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JaTa

07.11.2016

UepTe:xx chC pasMepu
TpaucpopMaTOp

TOHn 268/22

M12

\g/@ —p

TepMoxersp

RENHRORRO

=

Tipoxomen mseog HH

10 Tlpoxonen msBog
Kpaiina xnema
11 Tlpoxcner MaBop

Komycen waBopn

Ox

B4

O

1 Kou6uuupay maruuk 3a QammATa
2 XpaH sa ¥3TOUBAHE Ha MACHOTO
3 Jlxo6 3a TepMOMeTHD

4 Perynatop Ha HANpexeHHeTO
5 MemuocTHa Tabenka

6 3asemmTenen Gont

7 OrBOpE B8a TeIvVIeHE

8 OrBopH 38 BACTOUODHBEHE

9 Vmpy sa nomsHrane

HH 1,/250
BH 24/250-P2

® 12 Hpan 3a nbnHEHE ¢ MacnHo

B I]pe,unaaen BeHTHR

3a NOBHIIEHO HasqraHe

X 13 Teproscka mapka BEZ

1/250 X 14 Vuppkatop 88 HHBOTO Ha Mac/IoTo
M12
1
]
7]

Paswepn (u) Torepancy 2
L B H Hi h e f g n a c d S
830 580 1810 | 1210 925 385 igh 265 125 475 160 126 40

HomMuHanna MoiIHocT 50 xBA
HoMuHamau
Ter7Io Ha MacioTo 110 xr EN 60076
IOaHHU
Q6110 Terso 505 kr

T

Hauepren ot Bedndrovd

lipernepan or Sobol

S i
T T

| 'BEZ TRANSFORMATORY, a. s.

ATK 610 208/6 BUL

57
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Jlera Ueprex che pasMepm  TOHn 29
ori2016 | TpaHchopMaToOp

8/22
A%

Ipoxofen mspog HH Knemmw cremmuenus 250A
1/250 20 40

we 8 @]

20
L
[

|
| 2 IT L
| 2
F[E
i} '

Paauepr (un)

S
P14

165
ot
Cd,

125

! Hou6uuupaH Harumk 3a samuTa
2 KpaH 3a maTouBaHe Ha Mac/IoTO
3 Bxo6 3a repmoMeTHp
TepuomeTsp
4 Perynarop Ha HaNpexeHmeTo
5 MomuocTHa Tabenka
6 Basemurenen Gomur
7 OrBOpM B2 Teriene
8 Orropm =a BacTomopdBEaHe
8 Ymu sa mousurane
10 Tlpoxomen mssom BH 1/250
00  Hpa#ima xmema
R 11 Tpoxomen mssog BH 24/260-P2
0 Honycen maBox
™ 12 Kpan sa nwmmene ¢ Macno
B [lpepnases BeHTHN 3a MOBAIIEHO HA/ATAHe
& 13 Teproeexa uapxa BEZ
14 HHmMKaTOD 38 HMBOTO HA MACTOTO

MNERRRRORKRDO

.

Tonepanes 1 20uu

L B H Hi h e f

g n a C d s

915 670 | 1255 | 1155 | 870 385 165

265 150 475 160 125 40

q HoMuuanna sommocT 100 xBA
OMUHANHHA
Terno Ha MacioTo 130 xr EN 60076
OaHHH
O6mjo Terno 760 xr

Haueprar or Bednbrovd

Npernemen or Strifkovh

BEZ TRANSFORMATORY, a. s.

ATK 608 668/5 BUL

Y

V|

Y




Bera UepTex cHC pasMepu
onit206 | TpaECcHOpMaTOp

TOHn 318/22

H1

=
—
[aV]

l
)

T __q_ ©

@k 0O 1 KoubunupaH maTuMk 3a 3aUTa
& Kpan sa uaTouBaHe HA MACIIOTO
6 X 3 Jxo6 3a TepMOMETLp
[3  Tepuouersp
3 £d 4 Perynatop Ha HaNpexeHHETO
& 5 MomuocTHa Tadenka
& 6 JesemaTeneH GomT
e - = T 7 OTBOpH 28 TeIlleHe
X 8 Orsopu ®a BacTomopdBaHe
4 1Au B 9 Viom sa monsurame
T & 10 Ipoxomen mspom HH 1/250
O  HKpaiina xmeua
® 11 Npoxomen mspon BH 24/250-P2
O KonyceH M3Bog
X 12 KpaH Ba NBIHEHE C MACNHO
Y liperinasen BGHTHN 84 NOBRNIEHO HANATAHE
Ilpozomer mapop HH  Hnewnu cremueenus 2504 & 13 Teproscka Mapra BEZ
1/250 20 40 ® 14 HugukaTop 3a HUBOTO HA MACOTO
U1z 8 20 ]
]
o
1 A1 N Y
g T 2 3
- > -
71 @
Mi2
Pasuepr (M) Tonepaner 20uMu
L B H Hi h e f g n a c d S
825 680 | 1290 | 1180 | 905 385 165 265 150 520 160 125 40
) HoMuHanna MoiHocT 160 xBA
HoMuHanuu
Teryio Ha MAaCHOTO 150 xr EN 60076
JaHHHU
845 xr

Odgo TEIvI0

HegepraH o7 Bednbrovd

Mpernepen or Sobol

'BEZ TRANSFORMATORY, a. s.
SN

I

4?% 608 394/8 BUL
/

Y

8
'

=
|




Tz Ueprex cvc pasmepu  TOHn 338/22 M
oriz08 | TpanchopmarTop
L B
M12
8 @ (o a1 ///ﬁ[)
N —® e |
e il
= @/ % o
[ =
5 i
= _aé’_u
i O & 1

QB2 6 O

3 AN 2

4 p 4 4
M 20, 2V oW

11

Ilpoxozten mamog HE  Kmemum cremuuenns 630A

1/630

M20

_'[_

65

1
T
1

Pasuepn (uu)

R0 40

8 20

;

Y
Z

N

#14

CHRXRERRORKDO

[
O
&
X
i

B 14 Huomkarop 3a HMBOTO Ha MacioTo

1 Kou6unnpan martuvk 3a zammra

2 Kpan sa MaToubame Ha M&cIOTO

3 Txo6 sa TepMoMersp
Tepmomersp

4 Perynarop Ha HampexeHHeTo

5 Momuocraa rabenka

6 daseMurenen Gonr

7 OrBopu sa TerneHe

8 Orsopr @a 3acTONOpWBAHE

9 Ymu sa nogsurane

10 Ilpoxomer mamox HH 1/630
Kpalina xnema

11 Tpoxozmen ussox BH 24/250-P2
HoHyceH Hapox

12 Kpan sa nsnmeHe ¢ Macmo

HPBHJI&GCH BEHTHN 34 HOBAHICHC HAN4TaHe

13 Teproeeka Mapka BEZ

Tonepanca +20uu

L B H Hi h e f g n a c d S
960 715 1305 | 1205 920 385 205 265 150 520 160 125 40
- HoMumuanma Monmigocrt 250 xBA
OMMHAaJTHHI
Ternmo Ha MacnoTo 145 xr EN 60076
IOaHHU
O6mo Termno 930 xr
Houepran or Bednbrovs :
BEZ TRANSFORMATORY, a. s. 4TK 610 615/9 BUL
Tpernegan or Irb (-\ ‘
NAN

a

v

]
()




Tlata Yeprex cBC pasMepu
TparchopMaTop

07.11.2016

TOHn 358/22

&

poxomer wapog HH  Kremmm crepunenmst 630A
1/830 20 80

M20 _.-I—-B-— 17 .28

e
T __q_,P_O

a

0 1 KouGvawpaH OaTuMx 3a SaImiMTa

® 2 Kpan sa HBTOUBAHE Ha MacCfIOTO

B 3 Jixo6 sa TepMOMETHD

00 TepMouersp

® 4 PerynaTop Ha HaNlpeweHHETO

5 MommocTHa Tabemxa

B 6 BaseMmurencH Somr

B 7 Oreopu Ba Termesme

{3 8 OreopH 2a 3acTONOpHBaHE

([ 9 Ymum 3a mogBuTaHe

10 MpoxoneH uasox HH 1/630
Kpaiina Emena

X 11 Ipoxomen masox BH 24/250-P2

0  Honycen uspog

B 12 Hpan sa neaHEeHe ¢ Macino

@  llpesimagen BeHTHA 3a IOBENICHO HAnNATaHe

® 13 Teproeexa mapxa BEZ

X 14 MrguxaTop 38 HMBOTO Ha MAc/oTO

-
9%
60

™2 1
|

Py

Lt

2x914

e | 8
- ]
H _ hel 2
20
Paswepn () Toneparcy +20uu
L B H H1 h e g n a c d S
1030 830 1380 | 1280 895 385 2R5 265 150 670 160 125 40
- HoMuHamHa MOIIHOCT 400 xBA
OMMHAIHNT
Termo Ha MaciOTO 200 xr EN 60076
OaHHHA
06Imo Terno 1285 xr

T
Hauepram or Bedndrovi LYk

Nlperneman ox Ing. KrfZ

\BEZ TRANSFORMATORY, a. s.

.-jTK 610 283/4 BUL
\

a)

] A




Jlara

07.11.2016

UepTex chC pasMepu
Tpaucdopmarop

TOHn 378,/22

o

llpozosier mapopm HH  Knmemuw ctenmmenns 1250A

B
) M1

o m
F -

6&—
Ul o/ L]

oLl

o Bt

<

S o b

s

HURONRRRRRIROKKDO

]

Pz

a

1 KoMGurupan paTumk za samurta
% Kpam sa uaTouBaHe Ha MacrmoTo

3 IIxo6 3a TepMoMeTLp

TepMomerrp

4 Perynarop Ha HanmpexerneTo
5 Momhkocrua Tabenxa

6 3asemmTenieH Gonmr

7 OTBODHM 32 TerieHe

8 Orsopy 3a macTomopaBaxe

9 Ymn sza mogmpurane

10 Hpoxopmen naeom HH 1/1250

Kpa#ima xnewa

11 Npoxomen nasson BH 24/250-P2

KoHycen maBoj

12 Kpan sa mpmmene ¢ Macio

Ilpe,qﬂaaen BEHTHNT 36 MOBRINEHO HANIATAHE

13 Tsproecka mapxa BEZ

1/1250 88 60 14 HepukaTop 23 HUBOTO Ha MAC/OTO
M30 10 17| ,26
| = i)
1] 4
R 41 3|8 oo =
( E ] iy &
o e
Pasuepn (M) Tonepancy +R0Mu
L B H Hi h e f g n a ¢ d S
1300 825 1400 | 1300 | 1015 385 245 265 150 670 160 125 40
H Houwnanua moinmocT 630 xBA
OMWHAJIHHK
Terno Ha MacroTo 210 xr EN 60076
OaHHU
O6mo Termo 1600 xr

Haueprer or Bednfrovd

Hpernepar or g Kri¥

BEZ TRANSFORMATORY, a. s.

(

4TK 610 313/2 BUL

Ay
L

/

04




Hara Yeprex cbc pasMepu  TOHn
oraiz0t6 | TpaHchopMaTop

388/22 M

Hpoxoper mapoy HH  Hmemmm cremmHenus 12504
1/1250 28

60
M30 10 1% 28 |

M12

‘L% 1

R |

{ HouGuHupaH OaTUBK 38 BAOKTA

2 Kpan sa MaTouBaHe He MACIOTO

3 Ji%06 Ba TEPMOMETED
TepuoneTsp

4 Perynatop Ha HaNPeXEHAETO

5 MommuocTtHa Tadenka

6 JaseMuTenen 6oaAT

7 OreopM Ba TerneHe

8 Orpopy Ba zacTomopsBaHE

9 Vmn sa momBHraHe

10 Tipoxozen mzsom HH 1/1250
Kpajina xmeMa

11 Tlpoxozen ussom BH 24/250-P2
Konycen msBop

12 Kpen sa nimmeHe ¢ Macio

13 Teproecka Mapka BEZ

14 VepuraTep 3a HMBOTO HA MacmloTo

X 156 IlpernaseH BeHTHN 38 TOBKIIEHO HANEraNe

RERORRDO

NERONOKKHK

X

1
H 4

e
| 8
[L1T1] L
o Gl
M30

Pasuepn (uu)

2x914

Tonepancn 20w

L B H H1 h e f

g n a c d S

15610 | 800 | 1510 } 1410 | 1185 | 385 245

265 150 760 160 125 40

I - | HoMuHanHa MOUIHOCT 800 xBA
oMuHaNER Terno Ha MacIOTO 350 xr EN 60076
OaHHan
06111;0 “TETJI0 2105 xr
Hauepzan or Bednfrovh ’X
§ Z TRANSFORMATORY, a. s. 4’I}K 608 393/2 BUL
Mpernepnar or kb
. A 1y

65 /|
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3-0A3EH MACJIEH TPAHCOOPMATOP

BEZ TRANSFORMATORY
BPATHCTIABA CITIOBAKUS

C€$

EN 60076-1

CEPHEH HOMEP

7y —

Po
Pk

lv
Y

15

e
Lwa
Un

dB (A)

1
ljv [
V OXJIAX/AHE

vV HYBA HA maorams| |

MATHHTONIPOBOT

110

1L

KITAC HA ﬂaon.[—:l

UECTOTA Hz
revma[ |
BALLIMTA| |

ok BA KC[ Jkases

HAMOTHA __Ixr

_JKI'

MACTO EN 60206 |waK 1; BE3 PCB

[l

TEMIIEPATYPA HA OTBAP.

'C

|

TomuHA HA mPoMsBOL| |

MACTIO — OBEM (20’C)| n
OBHIO TEI‘J]Ol xr

£30 984 8

OCHRANNY ZNAK PODLA PN 00210, VELKOST 23.
VESKA PISMA PRE NAZOV ORGANIZAGE — 4 mm.
VYSKA PISMA PRE ODAJ POVODU — 3 mm.

VYSKA PISMA PRE OZNACENIE POLI - 2 mm.
VYSKA PISMA PRE VYPISANIE ODAJOY - 2.5 mm.
PISMO PODLA VYKRESU.

N

2

PRICHYTKA AN

25x10x9-M4

0.007

907000720

PLECH AL CIERNY

1x105x148

0.041

807000487

_—

Kusoy

Razow

Retmarfipaes

Rozmereva norme

Materidova norma

Cisto hmotnost

Pomanko

L~

Celkova clota hmotnost

0.055 kg

Mierka

kel Bednarova

Presud  Ing. Kmotrik

11

BPatum
Podpls
index zmeny

Imena

Schvol [ montaze stitka

of ] ]

22.02.2016 Bednarova

Wz

s 22.02.2016

214104928

=

STITOK VYKONU AL
BULHARSKY

TK

4 230 984/3

N

U

61 A

4







INpunoxeHune Ne 5

MpoToKOnM OT M3NUTBAHMA Ha TpaHCchOPMaTOPHOTO Macno
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" Vam
C HECKLIST

LABORELEC
L] t : Y:z ’ W.g:‘.i Jf; =l VCA** CERTIFIED
Author : Verification : Approbation :
Stéphanie Kromar Julie Van Peteghem Julie Van Peteghem

e o

Description of the samples
Sample N° Description

1206.0269 Diala §4 ZX-|

Results of the analyses

See tables in annex.

Interpretation of results

Tested sample is in accordance with IEC 80296 Ed.4 specifications.

Page 2 of 3
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LABORELEC

= d b T o e

Vam
C HECKLIST
A ANNEMERS

VCA** CERTIFIED

Customer code : Diala S84 ZX-|

(LBE sample code : 1206.0269, received 12/06/2012)

Property Unit Test method Value
1 - Function
Viscosity at 40°C mm3sec ISO 3104 9.6
Viscosity at -30°C mm?/sec 1SO 3104 382.1
Pour point *C 180 3016 42
Water content malkg |EC 60814 1
Breakdown voltage kV IEC 60158 68
Density at 20°C gfmi ISO 3675 0.808
DDF at 80°C IEC 60247 < 0.001
Property Unit Test method Value
2 = Reflning/stability
Color an appaerance 1SO 2049 0.5/ clear
Acidity mg KOH/g IEC 620211 < (.01
Interfacial tension mN/m IS0 6295 46.8
Total sulfur content ma/kg ASTM D5185 <1
Corrosive sulfur DIN 51353 Absence
Potentially corrosive sulfur IEC 682535 Non-torrosive
DBDS ma/kg IEC 626897 n.d.
Antioxidant additive (phenolic) % {EC 80666 0.218
Content of TTAA |EC 80666 n.d.
{= metal passivator Irgamet 39 ©)
Content of TAA Internal UPLC-MSMS n.d.
(= metal desactivator lrgamet 30 &) method
Content of metal passivators BTA and TTA IEC 60666 n.d.
2-Furfural content mgfkg IEC 81198 n.d.
Property Unit Test method Value
3 —Performance
Oxidation stability (500h} IEC 81125
+«  Volatile acidity myg KOH/g method C 0.07
¢ Soluble acidity mg KOH/g 0,02
+ Total acidity mg KOH/g 0.09
+ Sludge % 0.03
+ _DDF at80°C 0.001
Property Unit Test method Value
4 -~ Health, safety and
environment
Flash point (Pensky-Martens) *C SO 2718 19
PCA content % IP 346 <1.0
PCB content mg/kg IEC 61618 n.d.
n.d. : nof detectable
Page 30f3




lNpunoxeHue Ne 6

HPOTOKOHH OT TMNOBM U3NNUTBaHUA

Cnucsk Ha npoBegeHuTe N3NUTBaHKS;

1. NannTeaHe Ha nperpsiraHe cbrn. (BAC)EN/EC 60076-2;

2. [lnenekTpuuH TUMOBY W3NUTBAHUS CbI. (BAC)EN/IEC 60076-3;

3. VsmepBaHeTo Ha HUBOTO Ha wyma cbrt. (BAC)EN/IEC 60076-10, 7. 11.3;

4. NsnuTBaHe 3a XepMeTUYHOCT K TECT 3a TeY CbFf. (BAC)EN/IEC 50464-4/A1.

CJ'IQAHMTG npeacTaBuTeny Ha ramara;

¢ TpuchasHu MacNOHaMbIHEHN XepMeTIUHY pasnpepenuTenHu TpaHcthopmaTopu -
10/0,4 kV, 400 kVA:

° TpuhasHN MacIOHAMbNHEHN XEpPMETUYHN pasnpeAenuTenHn TpaHcthopmaTopy -
10/0,4 kV, 630 kVA:

* TpuchasHi MACNIOHANBIHEHN XEPMETUYHY pasnpenenuTeHy TpaHchopmaTopy -
10/0,4 kV, 800 kVA;

* Tpucasiu MacroHanbiIHeHn XepMEeTUYRY pasnpeaenuTeHy TpaHchopmaTopy -
20/0,4 kV, 160 kVA:

° TpucpasHn mMacnoHanbIHeHN XepMETUHI pasnpeaenuTeNHI TpaHcchopmaTopy -
20/0,4 kV, 400 kVA;

* TpuchasHi MacOHaNLIHEHN XePMETUYHI pasnpeseniuTenHy TpaHchopmaTopy -
20/0,4 kV, 800 kVA.

71
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B EZ Transformatory a.s.

Protocol No.

Testing department

1738 / 272261

TEST REPORT

TEMPERATURE RISE TEST

1. Test object

2. Serial No.

3. Working No,

4, Winding datum

§. Specification

6. Rated power [kVA]

7. Ratedvoltage - HV
- LV

8. Ratedcurrent - HV
- LV

9. Connection
10. Frequency

11. Cooling

12. Class insulation

Test according to
Method of loading

TEST RESULTS

Average temperature rise of HV winding
Average temperature rise of LV winding
Max. temperature rise of oil

Ambient-air temperature

Transformer - TOHnN 319/22

361980

12.01.00580.03.01

31900-817

29189717

160 kVA
20 000 £ 2%x2,5% \Y
400/ 231 v
4,62 A
230,94 A
Dynb

50 Hz
ONAN

A

EN 60076-2:2011, clause 7.
Short-circuit method. Transfomer was
loaded with total losses 2414,4 W,

Transformer pas s e d the temperature rise test in compliance with standard -

EN 60076-2:2011, clause 6.

Date of test 1 24.5.2016
Tested by . Peter HRIBIK
2t Ln]

“x

Bratislava, 27.5. 2016'

FO 0O8K-012/11

77

AQyy= 6815 K
ABQyy= 559 K
AQ,= 457 K
G,= 247 °C

BEZ TRANSFORMATORY a.s.

w Funkma a Wsiug)ﬂé kontroda
" ‘B—ﬁ’i’f& 1 ava

Stefan Tkéad
Functional and final inspection dpt.

Sheet1/4



Protocol No.\

)

\\EZI{ TYPE TEST PROTOCOL
- A TEMPERATURE RISE TEST 1738 / 272261
QUANTIFICATION OF WINDING TEMPERATURE RISE
HIGH-VOLTAGE WINDING
Count Timer Current Resistance Temp.tise Extrapolation
[him:s] (Al Q] (K] [K]
0:00:00 42,933 61,1
1 0:00:16 0,269 42,876 60,6 60,6
2 0:00:46 0,269 42,768 59,8 59,8
3 0:01:16 0,269 42,660 59,0 58,0
4 0:01:46 0,268 42,563 58,3 58,3
5 0:02:16 0,268 42,473 57,6 57.6
6 0:02:46 0,268 42,383 57,0 57,0
7 0:03:16 0,269 42,298 56,3 56,3
8 0:03:46 0,269 42,220 55,7 55,7
9 0:04:16 0,269 42,146 55,2 55,2
10 0:04:46 0,269 42,076 54,7 54,6
1 0:05:16 0,269 42,008 54,2 54,1
12 0:05:46 0,269 41,941 53,7 53,6
13 0:06:16 0,269 41,879 53,2 53,2
14 0:06:46 0,269 41,820 52,7 527
15 0:07:16 0,269 41,763 52,3 52,3
16 0:07:46 0,269 41,708 51,9 51,9
17 0:08:16 0,269 41,653 51,5 51,5
18 0:08:46 0,269 41,604 51,1 51,1
19 0:08:16 0,268 41,554 50,8 50,8
20 0:09:46 0,268 41,507 50,4 50,4
21 0:10:16 0,268 41,462 50,1 50,1
22 0:10:46 0,268 41,418 49,7 49,8
23 0:11:186 0,268 41,378 49,4 49,4
24 0:11:46 0,268 41,334 49,1 49,1
Winding resistance I. 34,733 - Q
Winding resistance I, 42,933 Q
Temperature of winding 1. 24,5 °‘C
Ambient-air temperature 11, 24,7 °C
Winding temperature-rise correction 0,4 K
Average temperature rise of HV winding 61,5 K
Max. temperature rise of oil 45,7 K
FO OSK-012/11 Sheet2/4
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j‘i\E Z TYPE TEST PROTOCOL Protocol No.
Zl, TEMPERATURE RISE TEST 1738 / 272261
QUANTIFICATION OF WINDING TEMPERATURE RISE
LOW-VOLTAGE WINDING
Count Timer Current Resistance Temp.rise Exirapolation
[h:m:s] [Al [€2] (K] [K]
0:00:00 0,0101806 55,5
1 0:00:16 14,1 0,0101710 55,2 55,2
2 0:00:46 14.4 0,0101530 54,7 54,7
3 0:01:16 14,4 0,0101350 54,1 54,1
4 0:01:46 14,3 0,0101190 53,6 53,6
5 0:02:16 14,3 0,0101030 53,1 53,1
6 0:02:46 14,3 0,0100880 52,7 52,7
7 0:03:16 14,3 0,0100740 52,2 52,2
8 0:03:46 14,3 0,0100610 51,8 51,8
9 0:04:16 14,3 0,0100490 51,4 51,4
10 0:04:46 14,3 0,0100370 51,1 51,1
11 0:05:16 14,3 0,0100260 50,7 50,7
12 0:05:46 14,3 0,0100140 50,4 50,4
13 0.06:16 14,3 0,0100040 50,1 50,0
14 0:06:46 14,3 0,0099941 49,7 49,7
15 0:07:16 14,3 0,0099843 49,4 49,4
16 0:07:46 14,3 0,06099750 49,2 49,2
17 0:08:16 14,3 0,0092654 48,9 48,9
18 0:08:46 14,3 0,0092570 48,6 48,6
19 0:09:16 14,3 0,0099484 48,3 48,3
20 0:09:46 14,3 0,0099402 48,1 48,1
21 0:10:16 14,3 0,0099324 47.8 47,9
22 0:10:46 14,3 0,0029246 47,6 47,6
23 0:11:16 14,3 0,0099178 47.4 47,4
24 0:11:46 14,3 0,0099100 47,1 47,1
Winding resistance I. 0,0083809 Q
Winding resistance Il 0,0101806 Q
Temperature of winding |. 24,5 °C
Ambient-air temperature Il 24,7 °C
Winding temperature-rise correction 0.4 K
Average temperature rise of LV winding 55,9 K
Max. temperature rise of oll 45,7 K
FO OSK-012/11 Sheeid3/4



Protocol No.

3&[ [ TYPE TEST PROTOCOL
L TEMPERATURE RISE TEST

17387272261

QUANTIFICATION OF WINDING TEMPERATURE RISE

High-voltage winding

IK]

Low-voltage winding

57 1

55

53

Kl 51
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N
Protocol No.

1741 1 273343

B E Z Transformatory a.s.

L1748

Testing department

TEST REPORT

TEMPERATURE RISE TEST

1. Test object : Transformer - TOHn 339/22

2. Serial No. : 363132

3. Working No. : 12.01.00762.01.01

4. Winding datum : 33900-629

5. Specification : 291865/9

6. Rated power [kVA] : 250 kVA

7. Ratedvoltage - HV : 20 000 + 2x2,6% vV
- LV : 400/ 231 \Y

8. Rated current - HV : 7.22 A
- LV : 360,84 A

9. Connection : Dyn5

10. Frequency : 50 Hz

11. Cooling : ONAN

12. Class insulation : A

Test according to
Method of loading

TEST RESULTS

Average temperature rise of HV winding
Average temperature rise of LV winding
Max. temperature risa of oll

Ambient-air temperature

EN 60076-2:2011, clause 7.
Short-circuit method. Transfomer was
loaded with total losses 3283,2 W.

ABpy= 628 K
ABuy= 562 K
AO,= 483 K
©,= 265 °C

Transformer p ass e d the temperature rise test In compliance with standard -

EN 60076-2:2011, clause 6.

Date of test . 2.6.2016
Tested by . Peter HRIBIK
2t el

Bratislava, 6.6.2016 A\

FO OSK-01211

76

BEZ TRANSFORMATORY a.5.

Funkéna a vystupnd k
M mmyb%@u n onirola

5335 45w .}:ifi'.s'l’a va

Stefan Tkad
Functional and final inspection dpt.
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L1748

TYPE TEST PROTOCOL

TEMPERATURE RISE TEST

Protocol No.
1741/ 273343

QUANTIFICATION OF WINDING TEMPERATURE RISE

' HIGH-VOLTAGE WINDING

Count Timer Current Resistance Temp.rise Extrapolation

(him:s] [A] Q] (K} (K]
0:00:00 20,354 63,4
1 0:00:20 0,720 20,326 63,0 63,0
2 0:00:50 0,720 20,286 62,3 62,3
3 :01:20 0,720 20,246 61,7 61,7
4 0:01:50 0,720 20,209 61,1 61,1
5 0:02:20 0,721 20,172 60,5 60,5
6 0:02:50 0,721 20,139 60,0 60,0
7 0:03:20 0,721 20,105 59,4 58,5
8 0:03:50 0,721 20,074 59,0 59,0
9 0:04:20 0,721 20,044 58,5 58,5
10 0:04:50 0,721 20,015 58,0 58,0
11 0:05:20 0,721 19,988 57.6 57,6
12 0:05:50 0,721 19,961 57,2 57,1
13 0:06:20 0,720 19,934 56,7 56,7
14 0:06:50 0,720 19,910 56,3 56,3
15 0:07:20 0,720 19,886 56,0 56,0
18 0:07:50 0,720 19,863 55,6 55,6
17 0:08:20 0,721 19,841 55,2 55,2
18 0:08:50 0,721 19,818 54,9 54,9
19 0:09:20 0,720 19,797 54,5 54,5
20 0:09:50 0,720 19,777 54,2 54,2
21 0:10:20 0,720 19,757 53,9 53,9
22 0:10:50 0,720 19,737 53,6 53,6
23 0:11:20 0,720 19,718 53,3 53,3
24 0:11:50 0,720 19,699 53,0 53,0

Winding resistance I. 16,287 O

Winding resistance |l. 20,354 Q

Temperature of winding . 25,0 °C

Ambient-air temperature 1. 26,5 °C

Winding temperature-rise cotrection -0,65 K

Average temperature rise of HV winding 62,8 K

Max. temperature rise of il 48,3 K

FO OSK-012/11 Sheet2/4
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TYPE TEST PROTOCOL

TEMPERATURE RISE TEST

9
Protocol No.

17411273343

QUANTIFICATION OF WINDING TEMPERATURE RISE

LOW-VOLTAGE WINDING

Count Timer Current Resistance Temp.rise Extrapolation
[him:s] Al 1] [K] (K]

0:00:00 0,007082 56,8
1 0:00:20 15,6 0,007071 56,3 56,3
2 0:00:50 16,0 0,007054 55,5 55,5
3 0:01:20 15,9 0,007038 54,8 54,8
4 0:01:50 15,9 0,007023 54,1 54,2
5 0:02:20 15,9 0,007009 53,6 53,6
6 0:02:50 15,9 0,006897 53,0 53,0
7 0:03:20 15,9 0,006986 52,5 52,5
8 0:03:50 15,9 0,006976 52,0 52,0
9 0:04:20 15,9 0,006967 51,6 51,6
10 0:04:50 15,9 0,006958 51,2 51,2
11 0:05:20 15,9 0,006951 50,9 50,8
12 0:05:50 15,9 0,006943 50,5 50,56
i3 0:06:20 15,8 0,006936 50,2 50,2
14 0:06:50 16,9 0,066930 49,9 49,9
15 0:07:20 15,9 0,006924 49,7 49,7
16 0:07:50 15,9 0,006918 49,4 49,4
17 0:08:20 15,9 0,006913 49,2 49,2
18 0:08:50 15,8 0,008907 48,9 49,0
19 0:09:20 15,9 0,006902 48,7 48,7
20 0:09:50 15,9 0,006898 48,5 48,5
21 0:10:20 15,9 0,006893 48,3 48,3
22 0:10:50 15,9 0,006889 48,1 48,1
23 0:11:20 15,9 0,006884 47,9 47,9
24 0:11:50 15,9 0,006880 47,7 47,7

Winding resistance |. 0,005785 Q

Winding resistance Il. 0,007082 Q

Temperature of winding 1. 25,0 °C

Ambient-air temperature Il. 26,5 °C

Winding temperature-rise correction -0,65 K

Average t?mgerature rise of LV winding 56,2 K

48,3 K

FO QSK-012/11

Max. temﬁéyéture rise of ol

7

Sheet3/4 13
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%\E Z TYPE TEST PROTOCOL Protocol No.
1741 ] 273343

—_— TEMPERATURE RISE TEST

QUANTIFICATION OF WINDING TEMPERATURE RISE

High-voltage winding

(Kl

Low-voitage winding

58 -
56
54
Kl 52

50 T

48 |

46 L L] L 1 L i i 1 L L . ' L ) ) 1 L 1 " 1
T T T T T T ¥ T T T

FO O8K-012/11 Sheet 4/ 4




B EZ Transforméatory a.s.

Protocol No.

Testing department

1740 / 273473

TEST REPORT

TEMPERATURE RISE TEST

1. Test object

2. Serial No.

3. Working No.

4.  Winding datum

5. Specification

6. Rated power [kVA]

7. Ratedvoltage - HV
- LV

8. Ratedcurrent - HV
- LV

9. Connection
10. Frequency
11. Cooling

12, Class insulation

Test according to
Method of loading

TEST RESULTS

Average temperature rise of HV winding
Average temperature rise of LV winding

Transformer - TOHn 359/22
363336
12.01.00764.01.01

35900-629

291866/2

400 kVA
20 000 x 2x2,5% \Y
400/ 231 A
11,56 A
577,35 A
Dynb

50 Hz
ONAN

A

EN 60076-2:2011, clause 7.
Short-circuit method. Transfomer was
loaded with total losses 5022,3 W.

Max. temperature rise of oil
Ambient-air temperature

ABypv= 613 K
AByy= 614 K
AG,= 505 K
@,= 270 °C

Transformer p as s ed the temperature rise test in compliance with standard -
EN 60076-2:2011, clause 6.

Date of test
Tested by

Bratislava, 2.6.2016

FO OSK-012/11

31.5.2016
Peter HRIBIK

2t ol

BEZ TRANSFORMATORY a.s.

MFUM‘LNQ
2 5’—\83*1}

2 vyshupng kontrol
s, kontrols

{-ﬁﬂs!ava
e

. T T

b7

Stefan Tkad

Functional and final inspection dpt.

Sheet1/4
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BSE [ TYPE TEST PROTOGOL Protocol No,
- Z.,, TEMPERATURE RISE TEST 1740 /273473
QUANTIFICATION OF WINDING TEMPERATURE RISE
HIGH-VOLTAGE WINDING
Count Timer Current Resistance Temp.rise Extrapolation
[h:m:s] [A] (€] (K] (K]
0:00:00 11,482 62,4
1 0:00:23 0,993 11,463 61,8 61,8
2 0:00:53 0,994 11,439 61,2 61,1
3 0:01:23 0,995 11,415 60,5 60,5
4 0:01:53 0,995 11,393 59,9 59,9
5 0:02:23 0,996 11,372 59,3 59,3
6 0:02:53 0,996 11,353 58,7 58,7
7 0:03:23 0,996 11,334 58,2 58,2
8 0:03:53 0,996 11,317 57,7 57,7
9 0:04:23 0,996 11,300 57,2 57,2
10 0:04:53 0,995 11,284 56,8 56,8
11 0:05:23 0,995 11,270 56,4 56,4
12 0:05:53 0,995 11,255 56,0 55,9
13 0:06:23 0,995 11,241 55,6 55,6
14 0:06:53 0,995 11,228 55,2 55,2
15 0:07:23 0,985 11,215 54,8 54,8
16 0:07:53 0,995 11,203 54,5 54,5
17 0:08:23 0,995 11,191 54,1 54,2
18 0:08:53 0,996 11,180 53,8 53,8
19 0:09:23 0,995 11,168 53,5 53,5
20 0:09:53 0,985 11,157 53,2 53,2
21 0:10:23 0,995 11,147 52,9 52,9
22 0:10:53 0,995 11,136 52,6 52,6
23 0:11:23 0,995 11,126 52,3 52,3
24 0:11:53 0,985 11,116 52,0 52,0
Winding resistance |. 9,2035 Q
Winding resistance Il 11,482 Q
Temperature of winding I. 25,0 °C
Ambient-air temperature Il. 27,0 °C
Winding temperature-rise correction -1,1 K
Average temperature rise of HV winding 61,3 K
Max. temperature rise of oil 50,5 K
FO OSK-012/11 Sheet 2 / 4
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\‘L\\E 7/[ TYPE TEST PROTOCOL Brotocol No. \|
- e TEMPERATURE RISE TEST 1740 /273473

QUANTIFICATION OF WINDING TEMPERATURE RISE

LOW-VOLTAGE WINDING
Count Timer Current Resistance Temp.rise Extrapolation

[rim:s] [A] [Q] [K] (K]
0:00:00 0,0046299 62,5
1 0:00:23 15,6 0,0046185 61,7 61,7
2 0:00:53 16,0 0,0046044 60,7 60,7
3 0:01:23 15,9 0,0045903 59,8 59,8
4 0:01:53 15,9 0,0045776 58,9 58,9
5 0:02:23 15,9 0,0045663 58,1 58,1
6 0:02:53 15,9 0,0045558 57,3 57,4
7 0:03:23 15,9 0,0045465 56,7 56,7
8 0:03:53 15,9 0,0045379 56,1 56,1
9 0:04:23 15,9 0,0045300 55,5 55,5
10 0:04:53 15,9 0,0045224 55,0 55,0
11 0:05:23 15,9 0,0045161 54,6 54,5
12 (:05:53 15,9 0,0045096 54,1 54,1
13 0:06:23 15,9 0,0045038 53,7 53,7
14 0:06:53 15,9 0,0044981 53,3 53,3
15 0:07:23 15,9 0,0044931 52,9 52,9
16 0:07:53 15,9 0,0044881 52,6 52,6
17 0:08:23 15,9 0,0044836 52,3 52,3
- 18 0:08:53 15,9 0,0044793 52,0 52,0
19 0:09:23 15,9 0,0044748 51,7 51,7
20 0:09:53 15,9 0,0044707 51,4 51,4
21 0:10:23 15,9 0,0044665 51,1 51,1
22 0:10:53 15,9 ,0044628 50,8 50,8
23 0:11:23 15,9 0,0044580 50,6 50,6
24 0:11:563 15,9 0,0044555 50,3 50,3

Winding resistance |. : 0,0037092 Q

Winding resistance il : 0,0046299 Q

Temperature of winding I. : 25,0 °C

Ambient-air temperature . : 27,0 °C

Winding temperature-rise correction : -1,1 K

Average temperature rise of LV winding : 61,4 K

Max. temperature rise of oil : 50,5 K

FO OSK-012/11 Sheet3/4
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%\E ] TYPE TEST PROTOCOL Protocol No.
1740 /273473

TEMPERATURE RISE TEST

QUANTIFICATION OF WINDING TEMPERATURE RISE

High-voltage winding

63 T
81
50 §
Kl 57
55

53 4

L.ow-voltage winding

64 -
62 T
60 £
58
Kl g6 &
54

52 &
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B EZ Transformatory a.s.

Protocol No.

Testing department

1743 1273348

TEST REPORT

TEMPERATURE RISE TEST
1. Test object Transformer - TOHn 379/22
2. Serial No. 363137
3. Working No. 12.01.00763.01.01
4,  Winding datum 37900-636
5. Specification 201868/4
6. Rated power [kVA] 630 kVA
7. Rated voltage - HV 20 000 £ 2x2,5% v
- LV 400/ 231 vV
8. Ratedcurrent - HV 18,19 A
- LV 009,33 A
9. Connection Dynb
10. Frequency 50 Hz
11, Cooling ONAN
12. Class insulation A

Test according to
Method of loading

Average temperature rise of HV winding
Average temperature rise of LV winding

Max. temperature rise of oil

Ambient-air temperature

TEST RESULTS

EN 60076-2:2011, clause 7.
Short-circuit method. Transfomer was
loaded with total losses 7038,3 W,

ABDyw= 649 K
ABuy= 646 K
A0, = 522 K
e,= 270 °C

Transformer passed the temperature rise test in compliance with standard -
EN 60076-2:2011, clause 6.

Date of test
Tested by

Bratislava, 13.6.2016 |

FO OSK-012/11

9.6.2016
Peter HRIBIK

ot sl

BEZ TRANSFORMATORY a.s.

MFWPM& 8 vyst gné kontrola
: —.. Rybnitn

835 5’4"&4 Tisla v a

%

Stefan Tkaé

Functional and final inspection dpt.
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‘\EA{ TYPE TEST PROTOCOL Protocol No.
o TEMPERATURE RISE TEST 174371273348
QUANTIFICATION OF WINDING TEMPERATURE RISE
HIGH-VOLTAGE WINDING
Count Timer Current Resistance Temp.rise' Extrapolation
[h:m:s] [A] Q] (K] [K]
0:00:00 6,4935 64,7
1 0:00:28 1,80 6,4780 84,0 64,0
2 0:00:58 1,80 6,4621 63,2 63,1
3 0:01:28 1,80 6,4462 62,4 624
4 0:01:58 1,81 6,4315 61,6 61,6
5 0:02:28 1,81 6,4177 60,9 60,9
6 0:02:58 1,81 6,4047 60,3 60,3
7 0:03:28 1,81 6,3921 59,6 59,7
8 0:03:58 1,81 65,3803 59,0 59,1
9 0:04:28 1,81 6,3692 58,5 58,5
10 0:04:58 1,81 6,3584 57,9 57,9
11 0.05:28 1,81 6,3482 57,4 574
12 0.06:58 1,81 6,3382 56,9 56,9
13 0:06:28 1,81 6,3286 56,4 56,4
14 0:06:58 1,81 6,3196 56,0 56,0
15 0:07:28 1,81 6,3109 55,6 55,6
16 0:07:58 1,81 6,3026 55,1 55,1
17 0:08:28 1,81 6,2944 54,7 54,7
18 0:08:58 1,81 6,2865 54,3 54,3
19 0:09:28 1,81 6,2788 53,9 54,0
20 0:09:58 1,81 6,2714 53,6. 53,6
21 0:10:28 1,80 6,2641 53,2 53,2
22 0:10:58 1,81 6,2571 52,8 52,9
23 0:11:28 1,81 6,2504 52,5 52,5
24 0:11:58 1,81 6,2437 52,2 52,2
Winding resistance |. 5,1651 Q
Winding resistance 1l. 6,4935 Q
Temperature of winding 1. 249 °’C
Ambient-air temperature 1. 27,0 ‘C
Winding temperature-rise correction 0,2 K
Average temperature rise of HV winding 64,9 K
Max. tempsrature rise of oil 52,2 K
FO OSK-012/11 Shest2/4
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\\Q\E i[ TYPE TEST PROTOCOL Protocol No.
TEMPERATURE RISE TEST 1743 1273348

QUANTIFICATION OF WINDING TEMPERATURE RISE

LOW-VOLTAGE WINDING
Count Timer Current Resistance Temp.rise Extrapolation
(h:m:s] [A] {9 IK] (K]

0:00:00 0,0026582 64,4
1 0:00:28 15,6 0,0026494 63,3 63,3
2 0:00:58 16,0 0,0026400 62,2 62,1
3 0:01:28 15,9 0,0026306 61,0 61,1
4 0:01:58 159 . 0,0026225 80,0 60,1
5 0:02:28 15,9 0,0026152 59,1 59,2
6 0:02:58 15,9 0,0026085 58,3 58,4
7 0:03:28 15,9 0,0026024 57,6 57,6
8 0:03:58 15,9 0,0025968 56,9 56,9
9 0:04:28 15,9 0,0025918 56,3 56,2
10 0:04:58 15,9 0,0025871 55,7 55,7
11 0:05:28 15,9 0,0025828 55,2 55,1
12 0:05:58 15,9 0,0025787 54,7 54,6
13 0:06:28 15,9 0,0025748 54,2 54,1
14 0:06:58 15,9 0,0025713 53,7 53,7
15 0:07:28 15,9 0,0025680 53,3 53,3
16 0:07:58 15,9 0,0025649 53,0 52,9
17 (:08:28 15,9 0,0025618 52,6 52,6
18 0:08:58 15,9 0,0025589 52,2 52,3
19 0:09:28 15,9 0,0025562 51,9 51,9
20 0:09:58 15,9 0,0025536 51,6 51,6
21 0:10:28 15,9 0,0025510 51,3 51,3
22 0:10:58 15,9 0,0025485 50,9 51,0
23 0:11:28 15,9 0,0025463 50,7 50,7
24 0:11:58 15,9 0,0025440 50,4 50,3

Winding resistance I. : 0,0021165 Q

Winding resistance Il : 0,0026582 Q

Temperature of winding I. : 24,9 °C

Ambient-air temperature Il. : 27,0 °C

Winding temperature-rise correction : 0,2 K

Average temperature rise of LV winding : 64,6 K

Max. temperatd rise of il : 52,2 K

FO OSK-012/11 N Sheet 3/4
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\%\\\E Z: TYPE TEST PROTOCOL Protocol No. N
TEMPERATURE RISE TEST 1743 1273348

QUANTIFICATION OF WINDING TEMPERATURE RISE

High-voitage winding

66 T

[K]

50‘ L ! s 1 L 1 L S L 1 L | f y s ! 1 1 L 1 . ! ) '
T T T T 3 t T T T T T 1

0 1 2 3 4 5 6 7 8 9 10 14 12
[min.]
Low-voltage winding

66 T
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B EZ Transforméatory a.s. Protocol No.

1174

Testing department

1742 1272012

NG s

10.
11.
12.

TEST REPORT

TEMPERATURE RISE TEST

Test object

Serial No.

Working No.
Winding datum
Spegcification

Rated power [kVA]
Rated voltage -

Rated current

Connection
Frequency
Cooling

Class insulation

Test according to
Method of loading

HV
LV
Hv
LV

TEST RESULTS

Average temperature rise of HV winding
Average lemperature rise of LV winding
Max. temperature rise of ol

Ambient-air temperature

Transformer - TOHn 389/22

361831

12.01.00535.03.01

38900-607

291895/8

800 kVA
20 000 £ 2x%2,5% \'
400 f231 \Y
23,08 A
1154,7 A
byn5

50 Hz
ONAN

A

EN 60076-2:2011, clause 7.
Short-circuit method. Transfomer was
loaded with total losses 8631,1 W.

Transformer pas sed the temperature rise test in compliance with standard -
EN 60076-2:2011, clause 6.

Date of test
Tested by

Bratislava,

FO OSK-012/M11

10.6.2016

7.6.2016
Peter HRIBIK

LY

P4

AOuw= 625 K
AOuy= 576 K
A0,= 488 K
0,= 260 °C
- o BEZ TRANSFURMATORY a.s.

Funking @& wssuggg kentrota

PEBE Beg; ,fzfa'i@va

e & SN

4 =

| Rt
U o,

Stefan Tkad
Functional and final inspection dpt.
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Protocol No.\

&\Eé{ TYPE TEST PROTOCOL
TEMPERATURE RISE TEST 1742/ 272012
QUANTIFICATION OF WINDING TEMPERATURE RISE
HIGH-VOLTAGE WINDING
Count Timer Current Resistance Temp.rise Extrapolation
[h:m:s] (Al (] [K}] K]
0:00:00 4,8950 62,6
1 0:00:24 0,995 4,8859 62,0 62,0
2 0.00:54 0,996 4,8759 61,3 61,3
3 0:01:24 0,997 4,8659 60,6 60,6
4 0:01:54 0,997 4,8557 60,0 60,0
5 0:02:24 0,997 4,8461 59,3 59,3
6 0:02:54 0,998 4,8372 58,7 58,7
7 0:03:24 0,998 4,8286 58,2 58,2
8 0:03:54 0,098 4,8201 57,6 57.6
9 0:04:24 0,998 4,8126 57,1 57,1
10 0:04:54 0,997 4,8048 56,6 56,6
11 0:05:24 0,997 4,7973 56,1 56,1
12 0:05:54 0,997 4,7904 55,6 55,6
13 0:06:24 0,997 4,7836 55,2 55,2
14 0:06:54 0,998 4,7769 54,8 54,7
15 0:07:24 0,998 4,7705 54,3 54,3
16 0:07:54 0,998 4,7642 53,9 53,9
17 0:08:24 0,998 4,7581 53,5 53,5
18 0.08:54 0,997 4,7524 53,1 53,1
18 0:09:24 0,997 4,7462 52,7 52,7
20 0:09:54 0,997 4,7407 52,4 52,4
21 0:10:24 0,997 4,7354 52,0 52,0
22 0:10:54 0,997 4,7297 51,6 51,6
23 0:11:24 0,998 4,7247 51,3 51,3
24 0:11:54 0,998 4,7196 51,0 50,9
Winding resistance 1. 3,9259 0
Winding resistance 1), 4,8850 Q
Temperature of winding I. 24,5 °C
Amblent-alr temperature [, 26,0 °C
Winding temperature-rise coirection -0,1 K
Average temperature rise of HV winding 62,5 K
Max. temperature rise of gil 48,8 K
FO OSK-012/11 Sheet2/4
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%\E ] TYPE TEST PROTOGOL Protocol No.
¢£, TEMPERATURE RISE TEST 17421272012
QUANTIFICATION OF WINDING TEMPERATURE RISE
LOW-VOLTAGE WINDING
Count Timer Current Resistance Temp.rise Extrapolation
[him:g] (Al (€] IKi K}
0:00:00 0,0018955 57,7
1 0:00:24 15,6 0,0018808 56,9 56,9
2 0:00:54 16,0 0,0018855 56,0 56,0
3 0:01:24 15,9 0,0018802 55,1 55,1
4 0:01:54 15,9 0,0018751 54,3 54,3
5 0:02:24 15,9 0,0018706 53,5 53,6
6 0:02:54 15,9 0,0018666 52,9 52,9
7 0:03:24 15,9 0,0018630 52,3 52,3
8 0:03:54 15,9 0,0018595 51,7 51,7
9 0:04:24 15,9 0,0018568 51,2 51,2
10 0:04:54 15,9 0,0018538 50,7 50,7
11 0:05:24 15,9 0,0018511 50,3 50,2
12 0:05:54 15,9 0,0018488 49,9 49,8
13 0:06:24 15,9 0,0018465 49,5 494
14 0:06:54 15,9 0,0018443 49,1 49,1
15 0:07:24 15,9 0,0018423 48,8 48,8
16 0:07:54 15,9 0,0018404 48,5 484
17 0:08:24 15,9 0,0018385 48,1 48,1
18 0:08:54 15,9 0,0018369 47.9 47,9
19 0:09:24 15,9 0,0018349 47.5 47,6
20 0:09:54 15,9 0,0018334 47,3 47,3
21 0:10:24 15,9 0,0018319 47,0 47,1
22 0:10:54 15,9 0,0018303 46,8 46,8
23 0:11:24 15,9 0,0018290 48,5 46,5
24 0:11:54 15,9 0,0018276 46,3 46,2
Winding resistance 1. 0,0015433
Winding resistance Il 0,0018955 0
Temperature of winding |. 24,5 °C
Ambient-air temperature 1. 26,0 °C
Winding temperature-rise correction -0,1 K
Average temperature rise of LV winding 57,8 K
Max. temperature rise of oil 48,8 | K
FO OSK-012/11 Sheet 3/4
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&iE Z TYPE TEST PROTOCOL : Protocol No.
L_— TEMPERATURE RISE TEST 17421272012

QUANTIFICATION OF WINDING TEMPERATURE RISE

High-voltage winding
;_ (
IK]
L : . |
0 1 2 3 4 5 6 7 8 9 10 11 12
[min.}
Low-voltage winding
59 T (

(K]
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Testing section-Type and special tests Dpt. | protokoll Nr.:
OSK 3 316 -074

TEST PROTOKOL

TO LIGHTNING IMPULSE TYPE TEST

MEASURED OBJECT: TRANSFORMER

Type: TOHN 319/22 Serial No. 0361960 | Cooling: ONAN | Calculation:
Power: 160 KVA Connection: Dynb Phases: 3 List:
Uy 20000V £2x2,5% |t . 462A |Load: Working No.: {0590.03.01
Uy 400/231V fv 230,94 A {Frequency: {50 Hz | Class Insulation A
insulation resist. at 20 °C HV-earth| 38G0O HV-LV | 37GQ |LV-earth 31GQ

(' Test voltage HV applied: 50 kV, 50 Hz, 60 s, induced: 40 kV, 200 Hz, 30 s,

STANDARDS; STN EN 60076-3: 2004, STN EN 60076-4: 2002, STN IEC 60076-11: 2005

PRESCRIBED VALUES:
Test voltage: 150 kV Imp. shape: {1,250 us flllig Polarity: negative
Atmospheric Pressure: 89,41 kPa Temperature |25 °C humidity: 12,5 g/m®
conditions:
Correction factor | Atmospheric: 0,996 Loading: 0,9274
TEST VALUES:
Ref. Impulse: 75 kV Test impulse; 150 kV Shape: 1,23/51 ps
Taps by test: 0%

{ CONNECTION SCHEME:

OSCILLOGRAMS: Phase A: DSC_499,504.jpg
Phase B: DSC_505.jpg
Phase C: DSC_506.jpg

DATE: 31.05.2016

TEST CARRIED OUT: in HV Laboratory
BEZ TRANSFORMATORY a.s.

77.



TESTED BY:

in Bratislava, 28.06.2016

APPROVED RY:
BEZ? TRANSFORMATORY, as.

PHASE A

Oscillogramm: DSC_504.jpg

Time marks: 1. channel 1 ps/d
2. channel 10 ps/d

1. Impulsa 75 kV 1. channel

2, Impuise 150 kv 1. channel

3. impulse 150 kv 1. channel

4. Impulse 150 kV 1. channel
1.

5. Impulse 75 kv Channel
Incoming impulse 2. channel
PHASE

Oscillogramm: DSC_505.jpg
Time marks: 1. channel 1 ps/d
2. channel 10ps/d

1. Impulse 75 kV 1. channel f(
2. Impulse 150 kV 1. channel
3. Impulse 150 kv 1. channel
4. Impulse 150 kv 1. channel
1.

5. Impulse 75 kV Channel
Incoming impulse 2. channel
PHASE G

Osciliogramm: DSC_508.jpg
Time marks: 1. channel 1 ps/d
2. channe! 10 us/d

1. Impulse 75 ky 1. channel

2, Impulse 150 kV 1. channel

3. Impulse 150 kv 1. channel

4. Impulse 150 kV 1. channel
1.

5. Impulse 75 kv Channel
Incoming impulse 2. channel
PHASE A -

Oscillogramm: DSC_499.jpg
Time marks: 1. channel 1 pus/d
2. channel 10 us/d

Ing. Martin Gubov
Ing. Tomas Kovaféik

TEST RESULT:The transformer complied

with the lightning impulse test.

Ing. Toma&$ Kovaiik

h—

%_\QE;_{M typovyich @ Zvidbinychy skibok
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Testing section-Type and special tests Dpt. | protokoll Nr.:
OSK 3 316 -0756
TEST PROTOKOL
TO LIGHTNING IMPULSE TYPE TEST

MEASURED OBJECT: TRANSFORMER
Type: TOHnN 33922 Serial No. 0363132 | Cooling: ONAN | Calculation:
Power: 250 kVA Connection: Dyn5 Phases: 3 List:
Ut 20000V +2x2,5% [l 722 A Load: Working No.: | 0762.01.01
Uy 400V Ipy: 360,84 A | Frequency: {50 Hz i Class Insulation A
Insulation resist. at 26 °C HV -earth| 97 GQ HV-LV | 117 GQ |lV-earth 34 G2
Test voltage HV applied: 50 kV, 50 Hz, 60 s, induced: 40 kV, 200 Hz, 30 s,

STANDARDS: STN EN 60076-3: 2004, STN EN 80076-4: 2002, STN IEC 60076-11: 2005

PRESCRIBED VALUES:

Test voltage: 180 kV Imp. shape: (1,2 /50 ps flllig Polarity: negative
Atmospheric Pressure: 100,71 kPa | Temperature { 25,2 °C humidity: 8,9 g:’m3
conditions:

Correction factor | Atmospheric: 0,996 Loading: 0,8567
TEST VALUES:

Ref. Impulse: 75 kV Test impulse: 150 kV Shape: 1,24/53 ps
Taps by test: 0%
CONNECTION SCHEME:

OSCILLOGRAMS: Phase A: DSC_671,678.jpg
Phase B: DSC_879.jpg
Phase C: DSC_680.jpg

DATE: 07.06.2016
TEST CARRIED QUT: in HV Laboratory
BEZ TRANSFORMATORY a.s.

17




in Bratislava, 28.06.2016

PHASE A

Oscillogramm: DSC_678.jpg

Time marks: 1. channel 2,5 ps
2. channel 10 pus/d

1. Impuise 75 kV 1. channel
2. Impulse 150 kV 1. channel
3. Impulse 150 kv 1. channel
4, impulse 150 kv 1. channel
5. Impulse 75 kY 1. Channel
incoming impulse 2. channel
PHASE B

Oscillogramm: DSC_879.jpg
Time marks: 1. channel 2,5 us/d
2. channel 10 ps /d

1. Impulse 75 kV 1. channe!
2. Impulse 150 kv 1. channel
3. Impulse 150 kv 1. channel
4. Impulse 150 kv 1. channel
5. Impulse 75 kV 1. Channel
ncoming impulse 2. channel
PHASE C

Oscillogramm: DSC_680.jpg
Timemarks: 1. channel 2,5 ps / d
2. channel 10 us /d

1. Impulse 75 kv 1. channel
2. Impulse 150 kV 1. channel
3. Impulse 150 kv 1. channel
4. Impulse 150 kv 1. channel
5. Impulse 75 kV 1. Channel
Incoming impulse 2. channel
PHASE A -

Oscillogramm: DSC_671.jpg
Time marks: 1. channel 1 us/d
2. channel 10 ps/d

TESTED BY: Ing. Martin Gubov
Ing. TomA&s Kovaicik

TEST RESULT:The transformer complied
with the fightning impulse test.

APPROVED BY: Ing. Tomag Kovaréik
BEZ TRANSFORMATORY a.s,
%_\E;_{ oavisbinycshidox
RyPnitnd 40/ \
Lﬁﬁ? -
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Testing section-Type and special tests Dpt. Protokoll Nr.:
OSK 3 316 - 077
TEST PROTOKOL
TO LIGHTNING IMPULSE TYPE TEST
MEASURED OBJECT: TRANSFORMER
Type: TOHN 359/22 Serial No. 0363336 | Cooling: ONAN | Calculation:
Power: 400 kVA Connection: Dynb Phases: 3 List;
Uyt 20000V +2x2,5% |y 1155A |Load: Working No.: | 0764.01.01
Uy 400V by 577,35 A |Freguency: |50 Hz | Class Insulation] A
Insulation resist. at 26 °C HV-earth| 77 G HV-LV 98 GO | LV -earth 69 GO
(, Test voltage HV applied: 50kV, 50 Hz, 60 s, induced: 40 kV, 200 Hz, 30 s, {
STANDARDS: STN EN 60076-3: 2004, STN EN 60076-4: 2002, STN IEC 60076-11: 2005
PRESCRIBED VALUES:
Test voltage: 150 kV Imp. shape: |1,2/50 ps fitliig Polarity: negative
Atmospheric Pressure; 99,6 kPa Temperature | 26 °C humidity: 14,3 g/m®
conditions:
Correction factor | Atmospheric: 0,998 lL.oading: 0,0374
TEST VALUES:
Ref. impulse; 75 KV Test impulse: 150 kV Shape: 1,251 54 us
Taps by test: 0%
{
{ CONNECTION SCHEME:

OSCILLOGRAMS: Phase A: DSC_733,737.jpg

Phase B: DSC_738.jpg
Phase C: DSC_739.jpg

r\\
DATE: 10.06.2016
TEST CARRIED OUT: in HV Laboratory \
BEZ TRANSFORMATORY,a.SQ

i



PHASE A

Oscillogramm: DSC_737.jpg

Time marks: 1. channel 2,5 ps
2. channel 10 us /d

1. Impulse 75 kv 1. channel
2. impulse 150 kv 1. channel
3. Impulse 150 kv 1. channel
4. Impulse 150 kv 1. channel
5. Impulse 75kV i. Channel
Incoming impulse 2. channel
PHASE

Oscillogramm: DSC_738.jpg
Time marks: 1. channe! 2,5 us fd
2. channe! 10 us /d

1. Impulse 75 kV 1. channel ; (
2. Impulse 150 kv 1. channel

3. Impulse 150 kv 1. channel

4. Impulse 150 kv 1. channel

5. Impulse 75 kV 1. Channel
Incoming impulse 2. channal
PHASE C

Oscillogramm: DSC_739.jpg
Time marks: 1. channel 2,5 ps/d
2. channel 10 ps / d

1. impulse 75 kV 1. channel
2. Impulse 150 kV 1. channel
3, Impulse 150 kv 1. channsl
4. Impulse 150 kv 1. channel
5, Impulse 75 kv 1. Channel
incoming impulse 2. channel
PHASEA -

Oscillogramm: DSC_733.jpg
Time marks: 1. channel 1 ps/d
2. channel 10ps/d

TESTED 8Y: Ing. Martin Guboy
Ing. Tomas Kovaféik

TEST RESULT:The transformer ¢ o m plied
with the lightning impuise test.

in Bratislava, 28.06.2016 APPROVED BY:; Ing. Tom&s Kovarsik
BEZ TRANSFORMATORY, 2.3,
ybniénd 40 / . \
35/64 5RATIS§_AV‘ ;o= !
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Testing section-Type and special tests Dpt. Protokoll Nr.:
OSK 3 316 - 078
TEST PROTOKOL
TO LIGHTNING IMPULSE TYPE TEST
MEASURED OBJECT: TRANSFORMER
Type: TOHnR 379/22 Serial No. 0361137 | Cooling: ONAN | Calculation:
Power: 630 kVA Connection: Dynb Phases: 3 List:
Uy 20000V £2x2,5% | lyy: 18,19 A | Load: Working No.:  10763.01.01
Uy 400V Iy 909,33 A | Frequency: |50 Hz | Class Insulation A
insulation resist. at 22 °C HV -earth| 50GO HV - LV 58 GO | LV -earth 47 GQ
Test voltage HV applied: 50 kV, 50 Hz, 60 s, induced: 40 kV, 200 Hz, 30 s,

STANDARDS: STN EN 60076-3: 2004, STN EN 60076-4: 2002, STN IEC 60076-11: 2005

PRESCRIBED VALUES:
Test voltage: 150 kV Imp. shape: |1,2/50 ps filig Polarity: negative
Atmospheric Pressure: 99,08 kPa  |Temperature | 25,8 °C humidity: 12,8 gim®
conditions:
Correction factor { Atmospheric: 0,897 Loading: 0,8896
TEST VALUES:
Ref. Impulse: 75 kV Test impulse: 150 kV Shape: 1,21/55 ps
Taps by test: 0%
l
'CONNECTION SCHEME:

OSCILLOGRAMS: Phase A: DSC_840,847.jpg
Phase B: DSC_849.jpg

o

N
Phase C: DSC_851.jpg K%-\

5

in HV Laboratory (\\*\
BEZ TRANSFORMATORY a.s.

DATE: 16.06.2016

TEST CARRIED OUT:

17



in Bratislava, 28.05.2016

PHASE A
Oscillogramm: DSC_847 jpa

Time marks: 1, channel 2,5 ps/d

2. channel 10 us/d

1. Impulse 75 kV 1. channel
2. Impuise 150 kv 1. channel
3. Impulse 150 kV 1. channel
4. Impuise 150 kV 1. channel
5. Impulse 75 kv 1. Channel
Incoming impulse 2. channel

PHASE B
Oscillogramm: DSC_849,jpg

Time marks: 1. channel 2,5 us /d

2. channel 10 pus/d

1. Impulse 75 kV 1. channel

2. Impulse 150 kV 1. channel

3. Impulse 150 kv 1. channe!

4. Impulse 150 kV 1. channel
1

5. lmpulse 75 kV . Channel
Incoming impulse 2. channel
FHASE

Oscillogramm: DSC_851.jpg

l(-

Time marks: 1. channel 2,5 pus/d

2. channel 10 us / d

1. Impulse 75 kV 1. channel
2. Impulse 150 kV 1. channel
3. Impulse 150 kV 1. channel
4, Impulse 150 kV 1. channel
5. Impulse 75 kV 1. Channel
incoming impulse 2. channsl|

PHASEA -

Oscillogramm: DSC_840.jpg

Time marks: 1. channel 1 pus/d
2. channel 10 ps/d

TESTED BY: Ing. Martin Gubov

Ing. Tomas Kovaitik

TEST RESULT:The transformer complied
with the lightning impulse test.

APPROVED BY: Ing. Toma§ Kovaitlk

BEZ TRANSFORMATORY, a.s,
%_ Odolenio typovyeh & Zvitbinychyrskidek
Rybniéng 40 /

8350 RATIS&A@_\, S
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Testing section-Type and special tests Dpt. | protokoll Nr.:
OSK 3 316 - 076
TEST PROTOKOL
TO LIGHTNING IMPULSE TYPE TEST
MEASURED OBJECT: TRANSFORMER
Type: TOHn 389/22 Serial No. 0361831 | Cooling: ONAN | Calculation:
Power: [ 800 kVA Connection; Dyn5 Phases: 3 List:
Upy: 20000V +2x2,5% | v 23,09A |Load: Working No.: | 0535.03.01
Ut 400V i 1154,7 A | Frequency: | 50 Hz | Class Insulation A
Insulation resist. at 18 °C HV -earth 27 G HV - LV 300G | LV -earth 24 GO
Test voltage HV applied: 50 kv, 50 Hz, 60 s, induced: 40 kV, 200 Hz, 30 s,
(
STANDARDS: STN EN 60076-3: 2004, STN EN 60076-4: 2002, STN IEC 60076-11: 2005
PRESCRIBED VALUES:
Test voltage: 150 kV Imp. shape: | 1,2 /50 ps fullig Polarity: negative
Atmospheric Pressure: 99,73 kPa Temperature {256 °C humidity: 10,7 gim®
conditions:
Correction factor | Atmospheric: 0,997 Loading: 0,8903
TEST VALUES:
Ref. Impuise: 75 kV Test impulse: 160 kV Shape: 1,26/52 us
Taps by test: 0t%
(' CONNECTION SCHEME:

OSCILLOGRAMS: Phase A: DSC_8686,694.jpg
Phase B: DSC_§95.jpg
Phase C: DSC_896.jpg

0
Q

DATE: 09.08.2016
TEST CARRIED OUT: in HV Laboratory
BEZ TRANSFORMATORY,a.s.

o

A~



in Bratislava, 28.08.201%6

PHASE A

Oscillogramm: DSC_694.jpg

Time marks: 1. channel 10 ps/d
2. channel 10 ps/d

1. Impulse 75 kv 1. channal
2. Impulse 150 kV 1. channal
3. Impulse 150 kV 1. channel
4. Impulse 150 kV 1. channel
5. Impulse 75 kV 1. Channel
Incoming impulse 2, channel
FHASE B

Oscillogramm: DSC_895.jpg
Timemarks: 1. channel 10 ps / d
2. channel 10 us/d

1. Impulse 75 kV 1. channel

2. Impulse 150 kV 1. channel : (
3. Impulse 150 kV 1. channel

4, Impuise 150 kV 1. channel

5, Impulse 75 kv 1. Channel
Incoming impulse 2. channel

PHASE C

Oscillogramm: DSC_898.jpg
Time marks: 1. channel 10 s /d
2. channel 10ps/d

1. Impulse 75 kV 1. channel
2. impulse 150 kV 1. channel
3. Impulse 150 kv 1. channel
4. Impulse 150 kv 1. channel
5. Impulse 75 kv 1. Channel

Incoming impuise 2. channel

ks

PHASEA -

Oscillogramm: DSC_686.jpg

Time marks: 1. channel 1 ps/d
2. channel 10 ps /d

TESTED BY: Ing. Martin Gubov

(™
Ing. Tomé4s Kovardik j

TEST RESUL.T:The transformer ¢ o m plied
with the lightning impulse test.

APPROVED BY: Ing. Tom&s Kovaidik

E_\E»‘ —g BEZ TRAN%FO:%;&;QA;S&Y%

Rybniénéd% K
835 58 BRATIS 1@:; _—
/""' R e

o

)

o/




Kalodvorska ulica 78/a

HR - 40320 Donji Kraljevec - Croatia
info@ferokotac.hr, www.ferokotao.hr
T +385 40 655 103, F +385 40 370 165

CYCLIC ENDURANCE TEST REPORT — HRN EN 50464-4

1. RATING VALUES OF TRANSFORMER TANK AND INITIAL PARAMETERS FOR THE TEST START

Customer: BEZ Transformatory, Bratislava
Transformer tank serial no. 608 426/2
Ofl weight: 150 kg
Tank oil temperature Ta 28,9°C
Initial oil volume in the tank Vo 167 dm’
Volume expansion coefficient o 0,00075 K’ for mineral ol
0Oil volume added to tank: AV'=V,q(88-T,) 7,4 dr’
Oil volume extracted from tank; AV =V (T,+25) 6,8 drm
Max, altlowed added oil volume after endurance test [3,0%]: 5dm’ |

2, CYCLIC ENDURANCE TEST START

Date/time: 19.08.2016. 10:41
(' _ Intial oil height in the testing machine hy: 327 mm
- Intial ol volume in the testing machine V,: 17,4 dmt’
Pressure in relaxed tank state pg: 1013 mbar
1 cycle duration: 1235

3. CYCLIC ENDURANCE TEST FINISH

Date/time: 22.08.2016. 09:14
No. of cycles: 2000
Oil temperature at the end of the test T,: 30,3 °C
Oi volume in testing machine after the test V,,, Pressure level P:=Po 13,9 dm’
Oil volume added to the tank {to equal p,=py, V,1-Vs) 3,5 dm’
Pressure in relaxed tank state at the end of the test p,: 1013 mbar
Maximal pressure during the test poa,: 1182 mbar
4, STATIC LEAKAGE TEST

Test pressure pn=1,2 (pmax-p0) + PO 1216 mbar

Date/time @START:

22.08.2016. 09:55

(' Date/time @ END:

23.08.2016. 10:02

Test pressure @ START 1225 mbar
Test temperature @ START 29,9°C
Test pressure @ END 1221 mbar
Test temperature @ END 28,5 °C

5. CONCLUSION

deformation has been identified.

After the test under sections 3 and 4, distribution transformer tank has been visually inspected and no leakage or plastic

BUTEST.PASSED [ TEST NOT PASSED (] \%‘\

Tested performed and monitored by: Approved by: - e
. PEBOHOTAD da.e
Miaden CAVLEK /// Josip VUGRINEC, ing. stroj. IF Rrmifeven
i T ¥
Issue date: 25,08.2016 o Date: 25.08.2016/ /e
: A

Document reference; QC.01-04LT;

Drustvo s ogranilenom odgovorno3cu upisano je kod Trgovaikog‘suda uVarazdinu pod brojer T-96/242-3, MB:01211498. MBS:070021444. O1B:64515673931 ‘
Temneljni kapital: 6.550.800,00 kn uplacen u cijelosti. IBAN: HR 55 2340 0091 1160 1091 4, Privredna Banka Zagreb d.d. Uprava: Josip Vugrinec, Nenad Lesjak, Branimir Sopar
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Kolodvorska ulica 78/a
HR - 40320 Donjl Kraljevec - Croatia

info@ferokotao.hr, www.ferokotao.hr
T +385 40655 103, F +385 40 370 165

CYCLIC ENDURANCE TEST REPORT ~ HRN EN 50464-4

1. RATING VALUES OF TRANSFORMER TANK AND INITIAL PARAMETERS FOR THE TEST START

Customer: BEZ Transformatory, Bratisfava
Transformer tank serial no. 609 971/2
Oil weight: 200 kg
Tank oif temperature To 27,6°C
Initial oil volume in the tank Vo 223 dn?
Volume expansion coefficient o 0,00075 K* for mineral oil
Oil volume added to tank; AV'=V,0{88-T,) 10,1 dm’
Oil volume extracted from tank: AV'=V,o{T;+25) 8,8 dm’'
Max. allowed added oil volume after endurance test [3,0%]: 6,7 dnt’

2. CYCLIC ENDURANCE TEST START

Date/time:

18.07.2016. 11:24 |

Intial oil height in the testing machine hy: 378 mm(
Intial oil volume in the testing machine v,: 20,1 dw’
Pressure in relaxed tank state py: 1008 mbar
1 cycle duration: 1225

3. CYCLIC ENDURANCE TEST FINISH

Date/time: 21.07.2016. 08:52
No. of cycles: 2000
Oil temperature at the end of the test T,: 26,8°C
Oil volume in testing machine after the test Vi, Pressure level p,=pq 15,2 dm’
Oil volume added to the tank (to equal P:=Pe Voi-Vs) 4,9 di?
Pressure in relaxed tank state at the end of the test p,: 1008 mbar
Maximal pressure during the test p,,,, 1207 mhbar
4, STATIC LEAKAGE TEST

Test pressure pn=1,2 (pmax-p0} + PO 1247 mbar

Date/time @START:

21.07.2016. 10:24

Date/time @ END:

22,07.2016. 10:37{

Test pressure @ START 1265 mbar
Test temperature @ START 27,3°C
Test pressure @ END 1259 mbar
Test temperature @ END 26,9°C

5. CONCLUSION

After the test under sections 3 and 4, distribution transformer tank has been visually inspected and no leakage or plastic

deformation has been identified,

B TESTPASSED [ TEST NOT PASSED 3
Tested performed and monitored by: Approved by:
T/ FERGE
Miaden CAVLEK 74 Josip VUGRINEC, ing. stroj. Boyll ¥
Issue date: 25.07.2016 - Date: 25.07.2016 Vﬂ/

Cocument reference: QC, OJ-M(L%\

Drustvo s ogranienom odgovorneiéu upisano je ked Trgovatkog suda u VaraZdinu pod brojem Tr-96/242-3. MB:01211498. MBS:07007 1444, OIB:64515673931 ™
Temneljnl kapital: 6.550.800,00 kn upladen u cijelosti. IBAN: HR 55 2340 0091 1160 1691 4, Priviedna Banka Zagreb d.d. Uprava: Josip Vugrinec, Nenad Lesjak, Branimir Sopar
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Kolodvorska ulica 78/a

HR - 40320 Doniji Kraljevec - Croatia
info@ferokotao.hr, www.ferokotao.hr
T+385 40655 103, F +385 4 370 165

CYCLIC ENDURANCE TEST REPORT — HRN EN 50464-4

1. RATING VALUES OF TRANSFORMER TANK AND INITIAL PARAMETERS FOR THE TEST START )

Customer: BEZ Transformatory, Bratislava
Transformer tank serial no. 610 022/4
Ol weight: 210 kg
Tank oil temperature To 25,8°C
Initial oil volume in the tank Vg 234dr?
Volume expansion coefficient a 0,00075 K’ for mineral oil
Oil volume added to tank: AV =V,a(88-Tp) 10,9 dm’
Oil volume extracted from tank:  AV=Voa(Te+25) 8,7 dm’
Max. allowed added oil volume after endurance test [3,0%]: 7dm'

2. CYCLIC ENDURANCE TEST START

Date/time: 08.08.2016. 11:09

(" ; Intial oil height in the testing machine hy: 393 mm
' Intial oil volume in the testing machine v,: 20,9 dm'
Pressure in relaxed tank state po: 1007 mbar

1 cycle duration: 1245

3. CYCLIC ENDURANCE TEST FINISH

Date/time: 11.08.2016. 09:38
No. of cycles: 2000
Oil temperature at the end of the test T,; 21,6°C
Oil volume in testing machine after the test V,,, Pressure level p,=p, 15,5 dm’
Oil volume added to the tank (to equal p,=pg, Vy1-Vy,) 5,4 dr’
Pressure in relaxed tank state at the end of the test p,: 1005 mbar
Maximal pressure during the test poay: 1198 mbar
4, STATIC LEAKAGE TEST

Test pressure pn=1,2 (pmax-p0) + PO 1236 mbar

Date/time @START:

13.08.2016. 10:46

12.08.2016. 10:54

( Date/time @ END:

Test pressure @ START 1211 mbar
Test temperature @ START 21,4 °C
Test pressure @ END 1208 mbar
Test temperature @ END 21,2°C

5. CONCLUSION

deformation has been identified.

After the test under sections 3 and 4, distribution transformer tank has been visually inspected and no leakage or plastic

B TEST-PASSED

[1 TEST NOT PASSED

Tested performed and monitored by:

Mladen CAVLEK

Approved by: /
FERGKG
Josip VUGRINEC, ing. stro]. ~ Peiyl

tssue date: 15.08.2016

Date: 15.08.2016 7
N A

Druitvo s agranitenom odgovernoséu upisano je kod Tegovatkog suda u Varazdinu pod brojem Tr-96/242-3, MB:0121
Temeljni kapital: £.550.800,00 kn uplaéen u cijelosti, IBAN: HR 55 2340 0081 1160 1091 4, Privredna Banka Zagreb d.d. Uprava: Josip Vugrinec, Nenad Lesjak, Branimir Sopar

prY

Document reference: QC.01-04L

98. MB5:070021444, OIB:64515673931



Kolodvorska ulica 78/a

HR - 40320 Donji Kraljevec - Croatia
info@ferokotao.hr, www.ferokotao.hr
T +38540 655 103, F +385 40870 165

CYCLIC ENDURANCE TEST REPORT — HRN EN 50464-4

1. RATING VALUES OF TRANSFORMER TANK AND INITIAL PARAMETERS FOR THE TEST START

Customer: BEZ Transformatory, Bratislava
Transformer tank serial no. 608 414/9
Oil weight: 350 kg
Tank oil temperature To 20,8°C
initial oil volume in the tank Vo 389 dm'
Volume expansion coefficient o 0,00075 K for mineral oil
Oil volume added to tank: AV'=V,0(88-T,) 19,6 dm’
Qil volume extracted from tank: AV =Voa(T,+25) 13,4dm'
Max. allowed added oil volume after endurance test [3,0%] 11,7 dm'’

2. CYCLIC ENDURANCE TEST START

Date/time:

16.05.2016. 09:23 |

Intial oil height in the testing machine ho:

556 mm(

Intial il volume in the testing machine V! 29,6 dm'
Pressure in refaxed tank state py: 1009 mbar
1 cycle duration: 123¢

3. CYCLIC ENDURANCE TEST FINISH

[ Dateftime: 19.05.2016. 08:48
No. of cycles: 2000
Oil temperature at the end of the test T, 21,4°C
Oil volume in testing machine after the test Vuz, Pressure level p,=p, 21,4 dny
Oil volume added to the tank (to equal p,=po, Vui-Vus) 8,2 dm’
Pressure in relaxed tank state at the end of the test Pt 1009 mbar |
Maximal pressure during the test py.,,: 1189 mbar |

4. STATIC LEAKAGE TEST

N
Test pressure pn=1,2 (pmax-p0} + PO

Date/time @START:

1225 mbar
19.05.2016. 09:54 |

Dateftime @ END:

20.05.2016. 10:06(

Test pressure @ START 1241 mbar
Test temperature @ START 21,5°C
Test pressure @ END 1237 mbar
Test temperature @ END 21,4°C

5. CONCLUSION

deformation has been identified.

After the test under sections 3 and 4, distribution transformer t

ank has been visually Inspected and no leakage or plastic

B TeST PASEED

[J TEST NOT PASSED (\Q

Tested performed and monitored by:

Mladen CAVLEK %&7

Approved by:

Josip VUGRINEC, ing. stroj,

i Wrellever

Issue date: 23.05.2016

Date: 23.05.2016

Docurnent reference: QC,01-04t

Druitvo s ogranicenom odgovornoiéu upisano je kod Trgovackog suda u Varazdinu pod brojem Tr-06/242-3. MB:01211498. MBS:070021444, OIB:64515673931 4

Temeljni kapital: 6.550.800,00 kn upladen u cijelosti. IBAN: HR 55 2340 0091 1160 1091 4, Priviedna Banka
An—

Zagreb d.d. Uprava: Josip Vugrinec, Nenad Lesjak, Branimir Sopar




MpunoxeHue Ne 7

Heknapauun 3a oTChLCTBYE Ha nonuxnopupadu 6uduHuny (PCB) B
TpaHc(hopMaTOPHOTO Macno

e



BEZ TRANSFORMATORY, a.s.

member of International BEZ Group
Rybniéna 40, 835 54 Bratislava

OTHOCHO: KneTseHa geknapauyusa

Mpoussoguten: ,BE3 TPAHCOOPMATOPU" AL
. yn. ,PubninyHa” Ne 40
835 54 bpatncnaea
Penybnvka Cnosakus (

Yerpoicreo: TpudpaseH macneH TpaHcdopmMaTop XepMeTuieH Tun 6e3 KOHCepPBATOP C MeaHa
HamMoTKa, Mpou3BeAeH B CLOTBETCTBME cbe cTanHaapT CSN EN 80076

MBLRHeX WHxuBupaHo TpaHchopMaToOpHO Macro OT HathTeHOBa CYPORMHA B CLOTBETCTBYE
che cTanpapt CSN EN 60 296

.BE3 TpaHcthopmaTopn” AJl ¢ HAcTOALIOTO Aeknapupa, Y€ Kato M3onalvoHeH I
oXNaxaall MbAHeX 3a TpaHchopmaTopy U3nonssa WHxwbKpaHO TpaHCOPMATOPHO Macno oT
HachTeHOBa GypoBYHA C KayecTBa CbriiacHo ctaHzapT EN 60296. Tosn TexHudeckn cTaHaapT u
creluchnkaumaTa OT NPoU3BOANTENA Ha TPaHCHOPMATOPHOTO Macno AeKapupaTr IMMUTWTE Ha
cbabpkaHneTo Ha [MXE seuwecTsara no cmucena Ha IEC 61619 kaTo HeoTKpMBaeMU.

i DPM; 8K2020337462
{H

WHX. Briagumunp Max &
Aupekrop otaen ,Passoii” N

/

¢ , BEZ TRANSFORMATORY, a.8.
% W z Rybnicna 40
A% B354 Bratislava %ﬂ

11
Registered with the Commercial Register of District Court Bratislava 1., Section Sa, Insert 760/B
Phone No..  +421 2 4961 1713 Company Identification No.: 31 383 475 Bank account:
+421 2 4961 1314 VAT No.: §K202033746 Slovenska sporitelfia, a.s, Bratislava
Fax: +421 2 4488 7188 BIC — SWIFT: GIBASKBX
Email: bez or@bez sk IBAN SK3409000000000177621614
Welh: veerwy bez sk ace.No.: 177 821 814/0300

4ﬁ} Fo 186 10307




MpunoxeHue Ne 8
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ETD TRANSFORMATORY a.s.
ELEKTROTECHNICKA ZKUSEBNA

Zborovska 54/22, Doudlevce, 301 00 Plzeii, Czech Republic

tel.: +420 373 031 660, fax: #420 373 031 662, e-mail: Info-ez@etd-haz.cz Total Sh

Test Report \

AP _EZ/2016/041/01/EN

Customer: BEZ TRANSFORMATORY a.s.
Rybnitnd 40
835 54 Bratislava
Tested objeet: Transformer TOHn 269/22, s.n. 0362480
Test take over date: September 23", 2016
T'est realization date: September 26™ , 2016
Test identification No.: 365-302-1624 Evidentiary No: 48/2016 {
Order No: B06/4500006720 |

Testing methods, regulations:

ACCREDITED TESTS ACCORDING TO SOP_EZ/2, 4, 6 and 8:

CSN EN 60076-1, Clause 11.2 Measurement of winding resistance

CSN EN 60076-1, Clause 11.4 Measurement of short-circuit impedance and load loss
CSN EN 60076-1, Clause 11.5 Measurement of no-load loss and current

Test resulis: In the text.

Enclosures; 1

£
s
¥
& Eip a j
L BRAN S i"“*"ﬁ»{r’g
'\‘.' :“J

Petr Sima
Electrical Testing Laboratory Director

Test Report is issued in 3 copies — 2 are obtained by the customer and 1 is kept in the Laboratory.

Test Report is issued for the customer in electronic form too.
Metheds used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according t; the

InPlzei,  30™ September 2016

respective standards. The presented test resulls are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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ETD TRANSFORMATORY a.5. Test Report No.: AP_EZ/2016/041/01/EN \\\”\_&/’,
ELECTRICAL TESTING LABORATORY Ernclosure No.: 4 Sheet: 1 Total sheets: 5 % A
Accredited Testing Laboratory No. 1526 Customer: BEZ TRANSFOMATORY, Rybnitnd 40, 835 54 Bratislava "”""“"‘\ “—1525
Contents
Tested obJect .o rrerers e seerressesasrresrensennesneersnssereenerssNor e Non 1
Performed 18518 vuuvvrvarrrirrireciirereesseseeseessaesreraessaesasssasessesesnns 1
Used apparatiSes v rrevereesriresereresreresssssssessanes rerrerrene et rnreren cerer st asnns |
Measurement of Winding reSiStanCe c.ovvmueienirenecessimsesesessee e ressesesneanes cerrerteeeerereeentereesssanennietenns 2
Description........eeee.. FeeeesbiereNetever et r et e bt a e ea e g SRR e AL AL SRR RS LR RSO e RS E s e s r s ea b ebe et s w2
Results...covvrivnnnerirnenineennn, veeeneens e eereeeieehreereehetoR T RPN ee et vRr e e eeaabe e e et rae ereeaeraene seaenaEeeseaserereeente 2
Measurement of short-circuit impedance and 10ad 1088 ....ccvvvivmierirrsic i e 2
DESCHPHON cvvvverrreee e heeebeneie bbb b Rt er e st e e Rt b reerrana raeberreranas 2
RESTIS..cvviiiisrirrirrersresneeiessaisseeseesesessessee s snesseensssbaessssneenensss ehesherebessestber et e b e brbeetoberbe et rerbirsarente O
Measurement of N0-10ad 1085 ANd CUITENES ....ivvviiiieiiiiirires it esseese e e re s s e sresssensssaessbessssnenss 3
DeSCIIPON . eereeeecreii st OO UV O PS I PIURROUUPTOUPRRIOPPTR. |
RESHILS . evvirverrisresreerserseesneerneesesseseeesesesessressesesasnssrassnnenens ORI PPTPRTRT. |

Tested object
_ Oll-lmmersed transformer T 22

' BEZ TRANSF OR\TA
. %\ /Z . BRATISI. i\'\.’ﬂ\ Sl 0\’\!\1\ )

<3 {FAZE B“ Y.E! BE

LEEF EN
TEMPER LA DESCHDERE
ANALDE FAER CATE |-

Performed tests
Routine tests: '

o  Measurement of -winding resistance according to the Standard CSN EN 60076-1, Clause 11.2,
The test was carried out at tappings 1, 3 and 5 of the tested transformer.

e Measurement of short-circuit impedance and load loss according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer.

o Measurement of no-load loss and current according to the Standard CSN EN 60076-1,
Clause 11.5. The test was carried out at main tap of the switch P1 of the tested transformer.

Used apparatuses

Name Type Filing No.

Digital multimeter Fluke 189 PMMm 263 Q
Digital multimeter Fluke 179 PMMm 269 Q,
Isolating converters BB3652 PMMp 254

Digital thermometer GMH 3710 PMMt 268

Current transformer " ABB Petercem EA100 PMTr 92

Current transformer -+ ABB Petercem EA100 PMTr 93

Current transformer | /ABB Petercem EA100 PMTr 94

Methods used in testing are specifted inithe Quality Manval of the Electrical Testing Laboratory and satisfy the precision requirements according fethe
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence. 4/



ETD TRANSFORMATORY a.s. Test Report No.: AP_EZ/2016/041/01/EN

ELECTRICAL TESTING LABURATORY Enclosure No.: 4 Sheet: 2 Total sheets: 5 ///—/:“\\-:: AWTA
Accredited Testing Laborafory No. 1526 Customer; BEZ TRANSFOMATORY, Rybnitnd 40, 835 54 Bratislava fr“\ \- 1526
Measurement of winding resistance \

Description

. The measurement of winding resistance was performed according to the Standard
CSN EN 60076-1, Clause 11.2.3. Measurement was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Winding resistances each of above mentioned tappings were measured with DC current, with
Ohm’s method, between terminals of each phase on HV side of transformer and between node and
terminal of respective phase on LV side of tested transformer. The mean temperature of cooling liquid
(temperature of transformer winding) was measured during the iest. Temperature was between
22.3 °C and 22.6 °C. Resulting value of the resistance was recalcutated to 75 °C.

Results
Resistances of transformer winding are noted in Tab. 1.

Side of Tap ' "I‘ermimal Before type and special tests (
transformer | - . Rueasurea (£2) Ry ()

TU-1V | 137.2851789 | 167.4879183
(s 51 vy | 1U=1W | 1373936772 | 1676202862
1V - 1W | 137.3279432 | 167.5400907
TU_1V | 130.7847531 | 159.5573987
HyY (030 o [ LU=1W [ 1308511212 | 1506383678
1V—1W | 130.8079614 | 159.5877129
101V | 124.1509867 | 1514642037
, . 55% ) [1U—1W | 1243085651 | 151.6564494
1V —1W | 124.2674901 | 151.6063379
2n-2u | 0.05179086 | 0.063184849
Lv In-2v | 0.05340874 | 0.065158662
2n—2w | 005268132 | 0.064271210

Tab. 1: Resistances of transformer winding,

Measurement of short-circuit impedance and load loss

Description

_ Measurement of short-circuit impedance and load loss was performed according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Voltage was applied to HV terminals of the transformer, L'V terminals were short circuited. Supply
current of 50 Hz was ca. 1 A. Temperature was 22.5 °C.

Measured values of short-circuit impedance and load loss were corrected for the reference

temperature 75 °C.
G

Metheds used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and salisfy the precision requirements according to the
respective standards. The presented test results are in relation fo the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence. ! f/{
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ETD TRANSFORMATORY 2.5,

ELECTRICAL TESTING LABORATORY Enclosure No.: 4
BEZ TRANSFOMATORY, Rybniénd 40, 835 54 Bratislava

Accredited Testing Laboratory No. 1526

Test Report

Custonier:

AP EZ2016/041/01/EN

Results

Measured values of short-circuit impedance and load loss are noted in Tab. 2.

ZaA Pk
Tapping 1(+5%)13(0%) | 5(-5%)
Zmeasured { ) 242.11 215.84 194.80
Z15{Q) 295.37 263.32 237.66
A Py measured (W ) 812.21 854.96 897.70
APr7s (W) 990.89 1028.04 | 1079.44

Tab. 2: Values of the short-circuit impedance and load loss.

Measurement of no-load loss and currents

Cescription

_ Measurement of no-load losses and currents was performed according to the Standaxd
CSN EN 60076-1, Clause 11.5. The test was carried out at main tap of the tested transformer in
temperature steady state,

Supply voltage was applied to LV terminals of the transformer, HV terminals were no-loaded.
Supply voltage during the measurement was set to 90 %, 100 % and 110 % of rated voltage Uy,

Results

Measured values of no-load losses and currents are noted in tab. 3 and 4.

90%U; | 100%U; | 110% Uy
(208V) | (231V) | (254V)
APy (W) .| 7686 85.4 93.94
Tab. 3: Values of the no-load losses.
90%U; | 100% Uz | 110% Uy
(208V) | (231V) | (254V)
L(A) 0331 0368 | 0.404

Tab. 4: Values of the no-load currents.

Methods used in testing are specified in the Qﬁa!ity Manual of the Electrical Testing Laboratc';ry d satisfy the precision requirements according to the

In case of discrepancies the Czech versicon of the Test Report takes precedence,

respective standards. The presented test results are in relation to the subject of these tests only. The Test Repori may be reproduced only a3 a whole. [ ;
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ETD TRANSFORMATORY a.s. Test Report No.: AP EZ/2016/041/01/EN
ELECTRICAL TESTING LABORATORY Enclosure No.: 4 Sheet: 4 Total sheets: 5
Aceredited Testing Laboratory No, 1526 Customer: BEZ TRANSFOMATORY, Rybnitna 40, 835 54 Bratislava
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CERTIFICATE OF ACCREDITATION

No, o6t / 2014

ETD TRANSFORMATORY sy,
with registered office Lhorovslsd 54/22, 301 00 Pized, Company Registndion No, 25137408

ts the Testing [ aboratony No. 1526
ELICTRICAL TESTING LABORATORY

Scope of acoreditation:

Elecirical and afr-handling tessing and measuring of indusirial equipment {0 fhe extent ps specified in
the appendis to tis Cenificate,
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Pragoe. 21 Segnesber 2015
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Crech Avereditanon Insislue
Fubd e Sy e 4 eaepagy

Methods used in testing are specified in the Quality Manual of the Electrical Testing Taboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. THY Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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ETD TRANSFORMATORY a.s.
ELEKTROTECHNICKA ZKUSEBNA

Zhorovska 54/22, Doudlevee, 301 00 Plzei, Czech Republic L 1 526
1

tel.: +420 373 031 660, fax: +420 373 031 662, e-mail: info-ez@etd-bez.cz QFQ heets: 5

Test Report N

AP _EZ/2016/042/01/EN

Customer: BEZ TRANSFORMATORY a.s.
Rybnién4 40
835 54 Pratislava .
Fested object: Transformer TOHRr 299/22, s.n. 0362640
Test take over date: September 231 2016
Test realization date: September 26, 2016
[Test identification No.: 365-302-1624 Evidentiary No: 4872016
Order No: B06/4500006720

Testing methods, regulations:

ACCREDITED TESTS ACCORDING TO SOP_EZ/2, 4, 6 and 8:

CSN EN 60076-1, Clause 11.2 Measurement of winding resistance

CSN EN 60076-1, Clause 11.4 Measurement of short-circuit impedance and load loss
CSN EN 60076-1, Clause 11.5 Measurement of no-load loss and current

Test results: In the text.

Enclosures: 1

‘EH.&# gy i
RERS T8 ATD 3y A
e [ AN,

e i SO

Petr Sima
EIectrlqéI Testing Laboratory Director

Test Report is issued in 3 ¢ 1es 2 are obtained by the customer and 1 is kept fny #ite Laboratory.
Test Report is issued for the customer in electronic form too.
Methods used in testing are specified in'the Quality Manual of the Electrical Testing Laboratory ? satisfy the precision requirements accordin(gjiﬁie

InPlzefi, 30" Septemg;er 2016

respective standards. The presented test results are in relation to the subject of these tests onty. The Tit Reporl may be reproduced only as a whole,
In case of discrepancies the Czech version of the Test Report takes precedence.
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ETD TRANSFORMATORY .5, Test Report No.: AP_EZ12016/042/01/EN &\‘?_//’
ELECTRICAL TESTING LABORATORY Enclosure No.: 4 Sheet: i Total sheets; 5 %mjﬁ )
Accredited Testing Laboratory No, 1526 Customer: BEZ TRANSFOMATORY, Rybnizna 40, 835 54 Bratislava
Contents Q
Tested object ... et rvseretens e e v A S .
Performed tests................. vervenerenns vevtvreraras e e sesbenie revenaenas errrirenas \ e
Used apparatuses........... e crseeneea cerrreeen e trsernnes e erersanene
Measurement of Winding reSiStance..............ovovoooooooorn e et by b e e e aen
Description.......cccvuivrivennnee.. s sbe b raeane OO vt et
Results............... e aenas Cetb ot eraens errerreans v Cerereerer et
Measurement of short-circuit impedance and load loss............ reerssne s roreane rererae et "
Description.........c......... vresseearnes e e e et e ——— Cererinne s
Results......... s e e reetres e, e e R P
Measurement of no-load loss and curtents.........oooooovoooooo P SRR
Description ..o siseneennee., et e e b et veeeoreeans preseeeseas
Results.......... erreareaaa e v rrre e e e e ——. e
Tested object
Oil-immersed transformer TOHn 299/22. (

SN BEZ TRANSFORMATORY
* 5:354/{_ BRATISLAVA SLOVAKIA ce *
E3 EN B0076-1
Ei‘IFA?E DE UIFt bE .Tﬁ‘."i‘go_ﬁm‘to-‘? tARUL 3E SSRF :_03 6 2 64
wo___ TOHn 299/22
[ .

ULE: Eh 83208
TEMPER LA DESCHDER:

Performed tests

Routine tests:

° Measurement of winding resistance according to the Standard CSN EN 60076-1, Clause H.g
The test was carried out at tappings 1, 3 and 5 of the tested transformer.

e Measurement of short-circuit impedance and load loss according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer.

¢ Measurement of no-load loss and current according to the Standard CSN EN 60076-1,
Clause 11.5. The test was carried out at main tap of the switch P1 of the tested transformer.

Used apparatuses

Name Type Filing No.

Digital muitimeter Fluke 189 PMMm 263

Digital multimeter Fluke 179 PMMm 269

Isolating converters BB3652 PMMp 254

Digital thermometer GMH 3710 PMMt 268 A
Current transformer ABB Petercem EA100 PMTr 92 %
Current transformer ABB Petercem EA100 PMTr 93 (\J\f ,
Current transformer ABB Petercem EA100 PMTr 94 Q}

Methods used in testing are specified in the Quality Menual of the Electrical Testing Laborat satsfy the precision requirements according to the
respective standards. The presented test results are in relation io the subject of these tests only. The Teft Report may be reproduced only as a whole,
In case of discrepancies the Czech version of the Test Report tekes precedence.
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ETD TRANSFORMATORY a.s. Test Report No.: AP _EZ/2016/042/01/EN C&’/// Sfé

ELECTRICAL TESTING LABCRATORY Enclosure No.: 4 Sheet: 2 Total sheets: 5 ://?T\\ﬂ*::
o

Accredited Testing Laboratery No. 1526 BEZ TRANSFOMATORY, Rybnitna 40, 835 54 Bratislava I

Customer:

Measurement of winding resistance
Description

The measurement of winding resistance was performed according to the Standard
CSN EN 60076-1, Clause 11.2.3. Measurement was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state,

Winding resistances each of above mentioned tappings were measured with DC current, with
Ohm’s method, between terminals of each phase on HV side of transformer and between node and
terminal of respective phase on LV side of tested transformer. The mean temperature of cooling liquid
(temperature of fransformer winding) was measured during the test, Temperature was between
22.1 °C and 22.5 °C. Resulting value of the resistance was recalculated to 75 °C.

Resulis
Resistances of transformer winding are noted in Tab. 1.

Side of Tap .Terminal - Before_typé and special tests
transformer . o Ruessprea () R (D)

U1V | 51.73159043 | 63.11254032

s ; 0y [ 1U=1W | 51,03312335 | 6335841049

1V — 1W | 51.62890456 | 62.98726356

TU- 1V | 54.61298768 | 67.84784496

HY (0?; o | LU LW | 54.66644564 | 66.69306363

1V _ 1W | 54.60578633 | 66.61905932

U1V | 57.34690543 | 60.96352462

. o , [1U=1W | 5739976792 | 70.02771686

1V—_1W | 57.33795321 | 69.95230291

In—2u | 0.019213564 | 0.0234405430

Lv 2n—2v | 0.019099928 | 0.0233019121

202w | 0019157943 | 0.0233726904

Tab. 1: Resistances of transformer winding.

Measurement of short-circuit Impedance and load loss

Description

. Measurement of short-circuit impedance and load loss was performed according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried ouf at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Voltage was applied to IIV terminals of the fransformer, L'V terminals were short circuited. Supply
current of 50 Hz was ca. 3 A. Temperature was 22.6 °C.

Measured values of short-circuit impedance and load loss were comected for the reference

temperature 75 °C. w
@

Methods used in testing are specified ir the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements amordingﬂ%

respective standards. The presented test resulls are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedencs.
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ETD TRANSFORMATORY 2.5,

Test Report

ELECTRICAL TESTING LABORATORY Enclosure No.: 4

Aceredited Testing Laboratory No, 1526

Customer;

BEZ TRANSFOMATORY, Rybnitna 40, 835 54 Bratislava

AP_EZ/2016/042/01/EN E&TJ/},
3 Total sheets: 5 %

Results

Measured values of short-circuit impedance and load loss are noted in T ab. 2.

LaA Pk
Tapping [(+5%)]13(0%) 5(-5%)
Lmeasured ( Q) 186.24 166.03 149.85
Z75(Q) 227.21 128.61 116.53
APy measwred (W) | 126414 | 1330.68 | 139721
APrss (W) 1517.95 | 1597.85 | 1677.74

Tab. 2: Values of the short-circuit impedance and load loss,

Measurement of no-load loss and currents

Deascription

y Measurement of no-load losses and currents was
CSN EN 60076-1, Clause 11.5. The test was carried out

temperature steady state,

(

performed according to the Standard
at main tap of the tested transformer in

Supply voltage was applied to LV terminals of the transformer; HV terminals were no-loaded.
Supply voltage during the measurement was set to 90 %, 100 % and 110 % of rated voltage U,

Results

Measured values of no-load losses and currents are noted in tab. 3 and 4.

90 % U, 100% U, | 110% U,
(208V) (231 V) | (254V)
APy (W) | 12924 143.6 157.96
Tab. 3: Values of the no-load losses.
90 % U, 100% U, | 110% U,
(208V) | (231V) | (254V)
I (A) (.383 0.426 0.468

Tab. 4: Values of the no-load currents.

Methods used in testing are specified in the Quality Manual of the Electrical Testing Labfra
respective standards, The presented test results are in relation to the subject of these tests only " Th

In case of discrepancies the Czech version of the Test Report takes precedence,
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ETD TRANSFORMATORY a.s, Test Report No.: AP_EZ2016/042/01/EN
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No. 060/ 2015

ETD TRANSFURMATORY s,
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1o the Testing | aboratony No. 1526
ELRCTRICAL TESTING LABORATORY
Scope o aceredilation:
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Methods used in testing are specified i i‘;_the Quelity Manual of the Electrical Testing Lb and satisfy the precision requirements according to the
respective standards, The presented test results are in relation to the subject of these tests only. Tife Test Report may be reproduced only as a whole,
In case of discrepancies.the Czech version of the Test Report takes precedence,
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ETD TRANSFORMATORY a.s.
ELEKTROTECHNICKA ZKUSEBNA

Zborovska §4/22, Doudlevee, 301 00 Plzefl, Czech Republic

tel.: +420 373 031 660, fax: +420 373 031 662, e-mall: info-ez@etd-bez.cz

Test Report
AP_EZ/2016/047/01/EN

Customer: BEZ TRANSFORMATORY a.s.
Rybni&na 40
835 54 Bratislava
Tested object: Transforimer TOHn 319/22, s.n. 0361960
Test take over date: September 23™ , 2016
Test realization date: September 26" , 2016
[Test identification No.: 365-302-1624 Evidentiary No: 48/2016 (
Order No: B06/4500006720 |

Testing methods, regulations:

ACCREDITED TESTS ACCORDING TO SOP_EZ/2, 4, 6 and 8:

CSN EN 60076-1 , Clause 11.2 Measurement of winding resistance

CSN EN 60076-1, Clause 11.4 Measurement of short-circuit impedance and load loss
CSN EN 60076-1, Clause 11.5 Measurement of no-load loss and current

Test results: In the text.

Enclosures: 1

!l &l _
FAh g, £ A, St

Py

T -

InPlzefi, 30" September 2016 R Petr §ima

Electrical Testing Laboratory Director
Test Report is issued in 3 copies — 2 are obtained by the customer and 1 is k pt in the Laboratory.

Test Report is issued for the customer in electronic form too. ~
Methods used in testing are specified in the Quality Manual of the Electrical Testing/Labuiathly and satisfy the precision requirements according to the
respeciive standards. The presented test results are in relation to the subject of these tes t Repert may be reproduced only as a whole,

In cas¢ of discrepancies the Czech version of the Test Report takes precedence,
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ELECTRICAL TESTING LABORATORY Enclosure No.: 4 Sheet: 1 Total sheets:  § ’,/ﬁ\\?

F

Accredited Testing Laboratory No, 1526  Customer: BEZ TRANSFOMATORY, Rybnitn4 40, 835 54 Bratislava s Ii 1526
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Tested object

Oill-immqrsrec_i_transformer TOHnN 319/22,

Performed tests

Routine tests:

e Measurement of winding resistance according to the Standard CSN EN 60076-1, Clause 11.2.
The test was carried out at tappings 1, 3 and 5 of the tested transformer.

e Mcasurement of short-circuit impedance and load loss according to the Standard
CSN EN 60076-1, Clause 11.4. The test was cattied out at tappings 1, 3 and 5 of the tested
transformer.

e Measurement of no-load loss and current according to the Standard CSN EN 60076-1,
Clause 11.5. The test was carried out at main tap of the switch P1 of the tested transformer.

Used apparatuses

Name Type Filing No.

Digital multimeter Fluke 189 PMMm 263 y
Digital multimeter Fluke 179 PMMm 269

Isolating converters BB3652 PMMp 254

Digital thermometer GMH 3710 PMMt 268

Cuwrrent transformer ABB Petercem EA100 PMTr 92

Current transformer ABB Petercem EA100 PMTr 93

Current transformer _ABB Petercem EA100 PMTr 94

Methods used in testing are specified mgthe Quahly Manua! of the Electricat Testing Labotatafy, and satisfy the precision requirements accordingyto the
respective standards. The presented test résults are in relation to the subject of these tests oy, t Report may be reproduced only as a whele,
In case of discrepancies the Czech version of the Test Report takes precedence.
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ETD TRANSFORMATORY a.s. Test Report No.: AP_EZ/2816/04T/01/EN g\l‘t}’/,,c ¢
ELECTRICAL TESTING LABORATGRY Enclosure No,: 4 Sheet: 2 Total sheets: 5 z,///gx\: 4
ol e

Accredited Testing Laboratory No. 1526 Customer: BEZ TRANSFOMATORY, Rybnitng 40, 835 54 Bratislava

Measurement of winding resistance
Description

. The measurement of winding resistance was performed according to the SthnHard
CSN EN 60076-1, Clause 11,2.3. Measurement was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Winding resistances each of above mentioned tappings were measured with DC current, with
Ohm’s method, between terminals of each phase on HV side of transformer and between node and
terminal of respective phase on LV side of tested transformer. The mean temperature of cooling liquid
(temperature of transformer winding) was measured during the test. Temperature was between
22.2 °Cand 22.7 °C. Resulting value of the resistance was recalculated to 75°C,

Resuits

Resistances of transformer winding are noted in Tab. 1.

Side of Tap Terminal |._Before type and special tests '
transformer o - Ropeasurea () Ry ()
| | 1U=1V | 36.53001464 | 4402917783

(+5%) | 1U=1W | 36.60274932 | 44.13853923

1V 1W | 36.58698981 | 44.08071062

1U—1V | 34.60412508 | 41.70795681

BV (03{%) 1U—1W | 3471354513 | 41.83980945
1V —1W | 34.68085106 | 41.78415791

s | U1V [ 3273462354 | 39.45463957

(-5%) [ 1U=1W | 3281904635 | 3954101970

1V —1W | 3279462623 | 39.51159787

v 2n—2u | 0.004330360 | 0.005209203
2n-2v_| 0.004199683 ] 0.005052005

2n—2w | 0004212380 | 0.005067280

Tab. 1: Resistances of transformer winding.

Measurement of short-circuit impedance and load joss

Description

y Measurement of short-
CSN EN 60076-1,

circuit impedance and load loss was
Clause 11.4. The test was c

transformer in temperature steady state.

Voltage was applied to HV terminals of the transform

current of 50 Hz was ca. 3 A. Temperature was 22.6 °C.

Measured values of short-

temperature 75 °C.

Methods used in testing are specified in the
respective standards, The presented test result
In case of discrepancies the Czech version of

circuit impedance and load loss were corrected for the referenc

Quality Manual of the Electrical Testing Laboratory and
s are in relation to the subject of these tests only. The Test Repafi
the Test Report takes precedence,

/1% 4

performed according to the Standard
arried out at tappings 1, 3 and 5 of the tested

er, LV terminals were short circuited. Supply

precision requirements according to the

be reproduced only as a whoje, %
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ETD TRANSFORMATORY a.s.

ELECTRICAL TESTING LABORATORY Enclosure No.: 4

Accredited ‘Testing Laborafory No. 1526

Test Report

Customer; BEZ TRANSFOMATORY, Rybnitna 40, 835 54 Bratislava

No.:
Shest:

AP _EZ2016/047/01/EN

Resulis

Measured values of short-circuit impedance and load loss are noted in Tab. 2.

ZaA Py
Tapping 1(+5%)[3(0%) ] 5(-5%)
Zmeasured () 116.40 103.77 93.66
25 (£)) 117.86 105.42 95.52
APy measured (W) | 1574.43 | 1864.00 | 221687
APygs (W) 191473 | 221048 | 257423

Tab. Z: Values of the short-circuit impedance and load loss.

Measurement of no-load loss and currents

Description

_ Measurement of no-load losses and currents was performed according to the Standard
CSN EN 60076-1, Clause 11.5, The test was carried out at main tap of the tested transformer in
temperature steady state.

Supply voltage was applied to LV terminals of the transformer; HV terminals were no-loaded.
Supply voltage during the measurement was set to 90 %, 100 % and 110 % of rated voltage Us.

Resuits

Measured values of no-load losses and currents are noted in tab. 3 and 4.

90 % U, 100% U, | 110% U,
| (208V) (231 V) | (254V)
APy ( W )] 160.2 203.0 264.1

Tab. 3;: Values of the no-load losses.
90 % 1, 100% U, | 110% U,
(208V) (231V) | (254V)
Lh{A) 0.6932 0.7421 0.8351

Tab. 4: Values of the no-load currents.

Methods used in testing are specified in the Quality

In case of discrepancies the Czech version of thie Test Report fakes precedence.

g

Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the

Tespeclive standards. The presented test resultsiare inrelation to the subject of these tests anly. The Test Report may be reproduced only as a whole, ?
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ETD TRANSFORMATORY a.s. Test Report
ELECTRECAL TESTING LARORATORY Enclosure No.: 4
Acceredited Testing Laboratory No. 1526

No.: AP_EZ2016/047/01/EN
Sheet: 4 Total sheets: 5

Customer: BEZ TRANSFOMATORY, Rybnitnd 40, 835 54 Bratislava
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LA MLA Signatory
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Olzanskd 54/3, 13009 Praha 3

15810E

Ceeeiding 30 svction 96 ol Act Na 2299497 Coll , on leclusicn! LOPEIEIRRRE o produsy, 33 athenid od

CERTIFICATE OF ACCREDITATION

No. 661 /2618

ETD TRARSEORMATORY a5,
»ith registered office Lhopovsks B4/22, 391 00 Pleed, Campany Beelsiration Ne, 25137508

{u the Tcﬂi:;g Laborplany No. 1326
LLECTRICAL TESTING LABORATORY

Seope of scereditation;

Elgctrical and air-handling testing and meastiring of industrind @
the uppeadin to this Cenificate,

Ihis Cemifients of Avcredation 15 a praof of Accrodilalivn sssued on e Fosis
rrciedBution eriterio B3 soctrdenes with

CSN BN ISOAEC 170252005

I8 it 2t stszs perfurmzd wWiihin e
Cantifiene. provided that the sesraditelion it nul suspendel aad
wesnl pice BitE

e Redy smady the sperifizd
e Relevont regnkifions applicabie (0 (he activily of yu eoeredited Contozmiy

Amaserng Budy.

Thiz Czrific e of Aversduation neplaces, 1 fhe fugl extil: Levlitieate No: 37 1 f | § July 2044, oreny adminishative
acts blding oyes 1t

The Cestificaie of Avereditation is valid o July 2048

Pragae: 21 Septesber 2013

, Jits Rizizka
. Dipeciee;
i e Avereditineg Inttpte
Publie Saaice L on pony

quipsmient 1o the exteat as speciliced in

oF wenibem of (1dillment of the

Feope and for thz pericd of valid gy of i Leclitivnte. the Ry §< eaaB3ed 1 oelir s diis
acrreditaling sefanients in

N

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory angd satf
respective standards. The presented test results are in relation to the subject of these tests only. The Test R
In case of discrepancies the Czech version of the Test Report takes precedence,

192

the precision requirements according to the
tnay be reproduced only as a whole,




ETD TRANSFORMATORY a.s.
ELEKTROTECHNICKA ZKUﬁEBN A

Zborovska §4/22, Doudlevce, 301 00 Plzef, Czech Republic

tel.: +420 373 031 660, fax: +420 373 034 662, e-mail: info-ez@etd-bez.cz Totg! sk v 5

Test Report Q\

AP_EZ/2016/048/01/EN

Customer: BEZ TRANSFORMATORY a.s.
Rybni¢ns 40
835 54 Bratislava
Tested object: Transformer TOHR 339/22, s.n. 0363132
Test take over date: September 23", 2016
Test realization date: September 27™ , 2016
Test identification No.: 365-302-1624 Evidentiary No: 48/2016 l
Order No: B06/4500006720

Testing methods, regulations:

ACCREDITED TESTS ACCORDING TO SOP_EZ/2,4,6 and §:

CSN EN 60076-1, Clause 11.2 Measurement of winding resistance

CSN EN 60076-1, Clause 11.4 Measurement of short-circuit impedance and load loss
CSN EN 60076-1, Clause 11.5 Measurement of no-load loss and current

Test results: In the text.

=N

&,

Enclosures: 1
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BAtgsy 7/

=i,

Petr $ima

I Electrical Testing Laboratory Director
Test Report is issued in 3 copies — 2 are pbtained by the customer and 1 Js kept in the Labo?tory.

InPlzent,  30™ September 2016

Test Report is issued for the customer in electronic form too.

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satis rié:ision requirements according to the
<

respective standards. The presented test resulfs are in refation to the subject of these tests only. The Test Repo beeproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence. dﬁ%
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ETD TRANSFORMATORY a.s, Test Report No.: AP_EZ/2016/048/01/EN
ELECTRICAL TESTING LABORATORY Enclosure No.: 4 Sheet: 1 Total sheets: 5
Accredited Testing Laboratory No. 1526  Customer: BEZ TRANSFOMATORY, Rybnitn4 40, 835 54 Bratislava
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Tested object
Oil—iersed transfonnen 339/22. { (

EH MACTEH TPAHCOOPMATOP * -
o[ TOHN 330022 | e
5 (250w [zomnssasalv [Tma

ot v ceen [ U750 AGS01 4G5 ] |

Lrorrax o] 050 s

e JETe {1010 40 ‘3‘-
2

Perforimed tests
Reoutine tests:

¢ Measurement of winding resistance according to the Standard SN EN 60076-1, Clause 1](
The test was carried out at tappings 1, 3 and S of the tested transformer.

e Measurement of short-circuit impedance and load loss according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer.

© Measurement of no-load loss and current according to the Standard (SN EN 60076-1,
Clause 11.5. The test was carried out at main tap of the switch P1 of the tested transformer.

Used apparatuses

Name Type Filing No.

Digital muitimeter Fluke 189 PMMrm 263

Digital multimeter Fluke 179 PMMm 269

Isolating converters BB3652 PMMp 254

Digital thermometer GMH 3710 PMMt 268

Current transformer ABB Petercem EA100 PMTr 92

Current transformer ABB Petercem EA100 PMTr 93

Current transformer ABB Petercem EA100 PMTr 94

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory tisfy the precision requirements according to the
respective standards, The presented test resulis are in relation to the subject of these tests onty. The T ¢ ay be reproduced only as a whole.

In case of discrepancies the Czech version of the Test Report takes precedence.
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ETD TRANSFORMATORY a.s. “Test Report No.: AP _EZ/2016/048/01/EN E\\gj//
FLECTRICAL TESTING LARCRATORY Enclosure No.: 4 Sheet; 2 Total shects:  § ?,,///‘\‘%? y

4,,'ﬁ_‘o
Accredited Testing Laboratory No, 1526 BEZ TRANSFOMATORY, Rybniné 40, 835 54 Bratislava “

Customer:

Measurement of winding resistance
Dascription

_ The measurement of winding resistance was performed according to the Nghdard
(SN EN 60076-1, Clause 11.2.3. Measurement was carried out at tappings 1, 3 and § of the teste

{ransformer in temperature steady state.

Winding resistances each of above mentioned tappings were measured with DC current, with
Ohm’s method, between terminals of each phase on HV side of transformer and between node and
terminal of respective phase on LV side of tested transformer. The mean temperature of cooling liquid
(temperature of transformer winding) was measured during the test. Temperature was between
20.3 °C and 20.8 °C. Resulting value of the resistance was recalculated to 75 °C.

Results
Resistances of transformer winding are noted in Tab. 1.

' Side of ,'lﬁ'i‘p' Terminal Before type and special tests
transformer - . Ryeasured (D) Ros ()

TU—1V | 16.90893651 | 20.53180697

+ 51% , [1U=1W [ 1691363568 | 2055751297

IV _1W | 16.91245841 | 20.53608346

TU—1TV | 1601939321 | 19.45167213

HV (05:, o [1U=1W | 16.02375368 | 10.45696687

1V _1W | 16.02209945 | 19.45495820

[0 =1V | 1512040941 | 18.37100242

. o ) [TU=1W 1515136377 | 1839766067

V1w | 15.13416638 | 18.37677860

n—2u | 0002006887 | 0.003522810

Ly on—2v | 0.002966337 | 0.003594858

n— 2w | 0.002989680 | 0.003623147

Tak. 1: Resistances of transformer winding.

Measurement of short-circuit impedance and load loss

Desecription

_ Measurement of short-circuit impedance and load loss was performed according to the Standard
SN EN 60076-1, Clause 11.4. The test was cartied out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Voltagé was applied to HV terminals of the transformer, LV terminals were short circuited. Supply
current of 50 Hz was ca. 4 A, Temperature was 21.4 °C.

Measured values of shori-circuit impedance and load loss were corrected for the reference
temperature 75 °C.

Methods used in festing are specified in theeQuahty Manual of the Electrical Testing Laboratory and satisfy, Qc })/ ision requirements according to the
respective standards. The presented test resulis hxe inypelation to the subject of these tests only. The Test Reporym reproduced only as a whole.
Tn case of discrepancies the Czech version ofthe Test Report takes precedence.
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ETD TRANSFORMATORY a.s, Test Repori No.: AP EZ/2016/048/01/EN
ELECTRICAL TESTING LABORATORY Enclosure No.: 4 Sheet: 3 Total sheets: S
Accredited Testlng Laboratory No, 1526 Customer: BEZ TRANSFOMATORY, Rybnitna 40, 835 54 Bratisiava

Resulis

Measured values of short-circuit impedance and load loss are noted in T'ab, 2.

ZaA Pk
Tapping 1(+5%)[3(0%) [ 5(-5%)
Zimecasured (£2) 68.26 63.18 5422
Z5(Q) 68.98 63.99 55.22
A Pymessured (W) | 208847 | 2496.51 | 2986.57
APy (W) 255912 | 2963.11 | 3444.16

Tab. 2: Values of the short-circuit impedance and load loss.

Measurement of no-load loss and currents KJ
Description ; (

_ Measurement of no-load losses and currents was performed according to the Standard
CSN EN 60076-1, Clause 11.5. The test was carried out at main tap of the tested transformer in
temperature steady state.

Supply voltage was applied to LV terminals of the transformer; HV terminals were no-loaded.
Supply voltage during the measurement was set to 90 %, 100 % and 110 % of rated voltage U,.

Results

Measured values of no-load losses and currents are noted in tab. 3 and 4.

90 % U, 100% U, | 110% U,
{208 V) (231V) | (254V)

CAB(W) | 2341 298.5 393.8 (

Tab. 3: Values of the no-load losses,

0%V, | 100%U, | 110% U,
(208V) | (231V) | (254V)

I (A) 1.0170 1.0760 1.2970

Tab. 4: Values of the no-load currents.

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and| satjstff th& precision requirements according to the
respective standards. The presented test resnlts are in relation to the subject of these tests only. The Test Repo may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report fakes precedence. (W\
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Accredited Testing Laboratory No, 1526 Customer: BEZ TRANSFOMATORY, Rybnitna 40, 835 54 Bratislava
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Casky institut pro skeeditaci, 0.p.s.
Cizanska 5473, 130 00 Prala 3
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geonrding to setion th al Act Kn 2241897 Coll., on technice! regstirenznls for prodoety, as amvanled

CERTIFICATE OF ACCREDITATION

No. 6602015

ETD TRANSFORMATORY as,
with registered office Zhorovskd 54722, 301 00 Plzefl, Company Registmiion No. 25137804

1 1le Testing Laburatory No. 1526
ELECTRICAL TESTING LABORATORY

Scope ol acereditation:

Bleetrieat nnd air-Bandling testing and measuving of industrial equipment o the extent us specified in
the appendix te this Centilicate,

This Certificnte of Accesiliation 55 @ proof of Acepedifolivn msucd on the basis of avsnament of fullilbikat of the
zecteditntion eeilerts in acvurdence with

CSN EN ISOAEC F7025:2005

In it petivities parivermest within the soape and fur the periad s validity o1 Uirs Certificate, the Body §s eunitel o eefer o tily
Ceriifteste, provided that the avereditation is not suspended aad the Bedy meets she speriticd seeroditation requireaints in
gveandaisce with the relevant wpukitiens applicebie to the aotivity of wt weveadited Confpamity Amsessmen Tody.

“This {estifieate of Actteditztive replaces, o fhe Tl eatout, Corpticate Mo 474200 of |3 July 2034, or any administratize
aels huilding upon i

The Certificate of Aceseditstion §s valid antil! 1 July 2018

Peague: 21 Sepiember 2615 R

§
R LS |
(A

Jifi Razitka
Diieelur
Crent Accreditation [nsbilute
FLbie Service Lesepany

Methods used in testing are specified in the Qu%li_ty M@nual of the Eleclrical Testing Laboratory and yatisEythig/precision requirements according (o the
respective standards, The presented test results are in refation to the subject of these tests only. The Test Rep be reproduced only as a whole.
Tn case of discrepancies the Czech version of the Test Report takes precedence.
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ETD TRANSFORMATORY a.s.
ELEKTROTECHNICKA ZKUSEBNA

Zhorovskd 54/22, Doudlevce, 301 00 Plzefi, Czech Republic

tel.: +420 373 031 660, fax; +420 373 031 662, e-mall: info-ez@etd-bez.cz Total sheets: ~ 5
Test Report
AP EZ7/2016/049/01/EN

Custonier: BEZ TRANSFORMATORY a.s.
Rybniéns 40
835 54 Bratislava
Tested objeet: Transformer TOHn 359/22, s.n. 6363336
Test take over date: September 23™ , 2016
Test realization date: September 26", 2016
Lest identification No,: 365-302-1624 Evidentiary No: 48/2016 (
Order No: B06/4500006720

Testing methods, regulations:

ACCREDITED TESTS ACCORDING TO SOP_EZ/2,4,6 and 8:

CSN EN 60076-1, Clause 11.2 Measurement of winding resistance

CSN EN 60076-1, Clause 11.4 Measurement of short-circuit impedance and Joad loss
CSN EN 60076-1, Clause 11.5 Measurement of no-load loss and current

Test results: In the text.
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Enclosures: 1

Petr Sima

Electrical Testing Laboratory Director
Test Report is issued in 3 copies — 2 are obtained by the customer and 1 is kept in the Laboratory.
Test Report is issued for the customer in electronic form too. ~ 1

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and sglisfy ghe precision requirements according to the
respective standards. The presented test resulls are in refation to the subject of these tests only. The Test eporkinaye reproduced onty as a whole, i

InPlzefi,  30™ September 2016

In case of discrepancies the Czech version of the Test Report takes precedence.
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Performed tests

Routine tests:

¢ Measurement of winding resistance according to the Standard (SN EN 60076-1, Clause 11
The test was carried out at tappings 1, 3 and 5 of the tested fransformer.

o Measurement of short-circuit impedance and load loss according to the Standard
CSN EN 60076-1, Clavse 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer. :

e Measurement of no-load loss and current according to the Standard CSN EN 60076-1,
Clause 11.5. The test was carried out at main tap of the tested transformer.

Used apparatuses

Name Type Filing No.
Digital multimeter Fluke 189 PMMm 263
Digital multimeter Fluke 179 PMMm 269
Isolating converters BB3652 PMMp 254
Digital thermometer GMH 3710 , PMMt 268
Current transformer ABB Petercem EA100 PMTr 92
Current transformer ABB Petercem EA100 PMTr 93
Current transformer ABB Petercem EA100 PMTr 94

‘ B
Methods used in testing are specified in the 'Qua_]ity Manual of the Electrical Testing Laboratory and. satisfy the precision requirements according to the
respective standards. The presented test resulty arein refation to the subject of these tests only. Th Tegi#ehort may be reproduced only as a whole,
In case of discrepancies the Czech version of the Test }{eport tekes precedence,
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ETD TRANSFORMATORY a.s.
ELECTRICAL TESTING LABORATORY Enclosure No.: 4

Accredited Testing Laboratory No, 1526

Test Report

Customer:

No.: AP_EZ/2016/049/01/EN

Sheet: 2

BEZ TRANSFOMATORY, Rybnidn4 40, 835 54 Bratislava

Total sheets: 5

Measurement of winding resistance

Description

. The measurement of windin
CS8N EN 60076-1, Clause 11.2.3,

Measur

transformer in temperature steady state,

Winding resistances each of above
Ohm’s method, between terminals of e
terminal of respective phase on LV side
(temperature of transformer winding)
22.3°Cand 22.7 °C. Resulting value of

Resulis

Resistances of transformer winding are noted in Fab, 1.

Side of ' L Before type and special tests
tramformer | TP | Terminal | —re e e
1U-1V | 9.636676126 | 11.6104531¢

( +51% y [ 1U=1W |"0.680634743 | 11.66341535

1V = 1W | 9.660335285 | 11.63895817

. , | 1U=1V | 9129011656 | 1099880923
©% | LU=1W| 0165738826 | 1104305883

1V —1W | 9.155209410 | 11.03037578

1U—1V | 8.623641358 | 10.38993935

(55 y | LU=1W | 8.662324251 | 10.43653524

1V—1W | 8.598903282 | 10.36012444

2u—2u | 0.001932286 | 0.002326547

Lv 2n-2v_| 0.001916093 | 0.002307650
2n—2w | 0.001916987 | 0.002308726

Tab. 1: Resistances of transformer winding.

Measurement of short-circuit impedance and load loss

Pascription

_ Measurement of short-circuit impedance and load loss was
CSN EN 60076-1, Clause 11.4. The test wa

transformer in temperature steady state,

Voltage was applied to HV terminals of the transform

current of 50 Hz was ca. 4 A. Temperature was 22.5 °C.

Measured values of short-

temperature 75

Methods used in testing are specified in the
Tespective standards, The presented fest result
In case of diserepancies the Czech version of

°C.

circuit impedance and load loss were corrected for

Quality Manual of the Electrical Testing Laboratory
s are in relation to the subject of these tests only. The Tes
the Test Report takes precedence.
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g resistance was performed according to the “Standard
ement was carried ouf at tappings 1, 3 and 5 of the tested

mentioned tappings were measured with DC cuirent, with
ach phase on HV side of transformer and between node and
of tested transformer. The mean temperature of cooling liquid
was measured during the test. Temperature was between
the resistance was recalculated to 75 °C.

=N
%

performed according to the Standard
s carried out at tappings 1, 3 and 5 of the tested

er, LV terminals were short circuited. Supply

the reference

the precision requirements according to the

may be reproduced only as a whole, @\
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Resulits

Measuted values of short-circuit impedance and load loss are noted in Tab. 2.

. ZaA Pk
Tapping 1(+5%) [ 3(0%) | 5(-5%)
Lmeasured (2 ) 44.52 40.24 35.60
Z15(Q) 44.93 40.71 36.17
APymeasred (W) | 3217.76 | 387141 | 4650.32
APy7s (W) 395337 | 457021 | 5342.73

Tab. 2: Values of the short-circuit impedance and load loss,

Measurement of no-load loss and currents
Desecription i

Measurement of no-load losses and currents was performed according to the Standa(:r?%g\
CSN EN 60076-1, Clause 11.5. The test was carried out at main tap of the tested transformer @

temperature steady state. @
Supply voltage was applied to L'V terminals of the transformer; HV terminals were no-loaded.
Supply voltage during the measurement was set to 90 %, 100 % and 110 % of rated voltage Us.

Results

Measured values of no-load losses and currents are noted in tab. 3 and 4.

90 % U, 100% U, | 110% U,
(208 V) (231V) | (254V)

AP (W) 328.0 0214 | 5466

Tab. 3: Values of the no-load losses.

90 %U, | 100%U, | 110% U,
(208V) | (231V) | (254V)

I (A) 1.0247 1.1057 | 1.4079

Tab. 4: Values of the no-load currents,

fy

I
; I ’
Methods used in testing are specified in ﬁw Quahty Mahual of the Electrical Testing Laboratery and s. ¢f precision requirements according to the

R

respective standards. The presented test results are in relation to the subject of these tests only. The Test Reg & be reproduced only as a whole.
In case of discrepancies the Czech version of the’]‘ est Report takes precedence.
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CERTIFICATE OF ACCREDITATION

No, 66872615

ETD TRANSFORMATORY g.5.
with registeced office Zhorovaks 54722, 301 09 Pleed, Conpany Bugistnuien No, 25137808

1 the Testing | absratury No. 1326
ELVCTRICAL TESTING LARGRATORY

Seope of acereditamion:

Electrical ang air-hasdling testing and measuring of industrinl equipnent 40 thw exten by specified in
e appendix 1o this Centificasy.

i Cenifienre of Averviiiction 1s a praod of Atcredilation fmued on the basis of avaamen) of fullflimsen) of the
2wctediteiion eiiteria i wocordzme with

CSN BN ISO48C 170253805

8 # avtiviees performad withia A2 senjre ang fur she periad of snlisdhy of B LentiBBente, the Houdy b aigitfedd 0 eefig t ie
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The Centifivate ol Acereditation iy valid until: £ Joly 2018

Prague. 21 September 2015

Jiri Rozicka
Lhrectur
Czerh Aversditaivg Insitute
PLh¥e Saadad ‘mrpeny

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and sati fy the precision requirements according to the
Tespective standards. The presented test resulis are in relation to the subject of these tests only. The Test Repbrt may be reproduced oy as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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ETD TRANSFORMATORY a.s.
ELEKTROTECHNICKA ZKUSEBNA

Zborovska 54/22, Doudlevee, 301 00 Pizei, Czech Republic
tel.: +420 373 031 660, fax: +420 373 034 662, e-mail: info-ez@etd-bez.cz
Test Report
AP_EZ/2016/050/01/EN

Customer: BEZ TRANSFORMATORY a.s.
Rybniéné 40
835 54 Bratislava
Tested object: Transformer TOHn 379/22, s.n. 0363137
Test take over date: September 23" | 2016
Test realization date: September 26™ , 2016 _
Test identification No.: 365-302-1624 Evidentiary Neo: 48/2016 l
Order No: B06/4500006720

Testing methods, regulations:

ACCREDITED TESTS ACCORDING TO SOP_EZ/2, 4, 6 and 8:

CSN EN 60076-1, Clause 11.2
CSN BN 60076-1, Clause 11.4
CSN EN 60076-1, Clause 11.5

Measurement of winding resistance
Measurement of short-circuit impedance and load Joss
Measurement of no-load loss and current

Test results: In the text.
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30™ September 2016 Petrzéima
/ﬁlpc rical Testing Laboratory Director
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Enclosures; 1

In Plzef,

Test Report is issued in 3 copies —2 are obtained by the customer and 1 As kepfinAhe Laboratory.

Test Report is issued for the customer in electronic form too.

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laborato,
fespective standards, The presented test results are in relation fo the subject of these tests only. Th
In case of discrepancies the Czech version of the Test Report takes precedence,
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OHn_379/22 S
[ 2000022 v {aia
Performed tests

Routine tests:

¢ Measurement of winding resistance according to the Standard CSN EN 60076-1, Clause 11
The test was carried out at tappings 1, 3 and 5 of the tested transformer.

© Measurement of short-circuit impedance and load loss according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer.

e Measurement of no-load loss and current according to the Standard CSN EN 60076-1,
Clause 11.5. The test was carried out at main tap of the tested transformer.

tUsed apparatuses

Name Type Filing Ne.
Digital multimeter Fluke 189 PMMm 263
Digital multimeter Fluke 179 PMMm 269
[solating converters BB3652 PMMp 254
Digital thermometer GMH 3710 PMMt 268
Current transformer - ABB Petercem EA100 PMTr 92
Current transformer ABB Petercem EA100 PMTr 93
Current fransformer ABB Petercem EA100 PMTy 94

Methods used in testing are specified in the Quality Manual of the Electrica! Testing Labo }'satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. FHe Tisf/Re
In case of discrepancies the Czech version of the Test Report takes precedence.
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ETD TRANSFORMATORY g.5.
ELECTRICAL TESTING LABGRATORY Enclosure No.: 4

Accredifed Testing Laboratory No, 1526

Test Report

Customer:

No.: AP_EZ/2016/050/01/EN

Sheet: 2

BEZ TRANSFOMATORY, Rybnitna 40, 835 54 Bratislava

Measurement of winding resistance

Desciiption

The measurement of winding resistance was performed according to the \ Standard
CSN EN 60076-1, Clause 11.2.3. Measurement was carried ou

transformer in temperature steady state,

Winding resistances each of above mentioned t
Ohm’s method, between terminals of each phase on
terminal of respective phase on LV side of tested trans
(temperature of transformer winding) was measur
Resulting value of the resistance was recalculated to

Resuits

ppings were measured with DC current, with
HV side of transformer and between node and
former. The mean temperature of cooling liquid
ed during the test. Temperature was 22.4 °C.
75 °C.

Resistances of transformer winding are noted in Tab. 1.

. Side of - o Before type and special tests -
transformer | Tap . Te.l.‘@nal Rypeasured (Qp) -I;{.,S(Qj

1 TU-1V | 5413261123 | 6319467553

(+5%) | JU=1W | 5419628383 | 6.527135970

1V=1W | 5430576016 | 6.540320765

TU-1V | 5.125074746 | 6.172389943

HV (o?%) 1U—1W | 5.133326675 | 6.182328164

1V —1W | 5.142458309 | 6.193325858

1U—1V | 4.840437458 | 5.829586582

(5% | 1U=1W | 4847244405 | 5857784642

1V —1W | 4.857349674 | 5.849954930

2n—2u | 0.001054948 | 0.001270528

Lv 2n-2v | 0.001087017 | 0.001301563

2n—2w | 0.001103326 | 0.001328792

Tab. 1: Resistances of transformer winding.

Measurement of short-circuit impedance and load loss

Description

Measurement of short-
CSN EN 60076-1, Clau

transformer in temperature steady state.

circuit impedance and load loss was performed according to the Standard
se¢ 11.4. The test was carried out at tappings 1, 3 and 5 of the tested

Voltage was applied to HV terminals of the transformer, LV termin
current of 50 Hz was ca. 10 A. Temperature was 22.7 °C.

Measured values of short-circuit impedance and load loss were correcied for the reference

temperature 75 °C,

Methods used in testing are specified in the Quality Manual of the Electrical Testin
respective standards. The presented test results are in relation to the subject of these tes

In case of discrepancies the Czech version of the Test Report takes precedence,
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Accredited Testing Laboratory Mo, 1526

Customer:

BEZ TRANSFOMATORY, Rybni¥nd 40, 835 54 Bratislava

No.: AP _EZ/2016/050/01/EN
Sheet: 3 Total sheets; 5

Results

Measured values of short-circuit impedance and load loss are noted in ‘Tab. 2.

ZaA Pk _
Tapping 1(+5%)13(0%) | 5(-5%)
Zmeasured ( Q) 28.34 25.14 22.31
Z75(Q) 28.54 25.38 22.60
APymeasured (W) | 4619.76 | 552428 | 6631.54
APyss (W) 5637.77 | 649530 | 7594.04

Tab. 2: Values of the short-circuit impedance and load loss.

Measurement of no-load loss and currents

Description

_ Measurement of no-load losses and cutrents was performed according o the Standard
CSN EN 60076-1, Clause 11.5. The test was carried out at main tap of the tested transformer in
temperature steady state.

Supply voltage was applied to LV terminals of the transformer; HV terminals were no-loaded.
Supply voltage during the measurement was set to 90 %, 100 % and 110 % of rated voltage U,.

Results

Measured values of no-load losses and currents are noted in tab. 3 and 4.

90 % U, 160% U, | 110% U,

_ (208 V) (231V) | (254V) Q
CAPG (W) | 4482 586.2 813.1 i
Tab. 3: Values of the no-load losses. '

90 % U, 100% U, | 110% U,-
(208 V) (231V) | (254V)
Li(4) 1.0504 1.6423 6.5117

Tah. 4: Values of the no-load currents.

Methods used in testing are specified in the Quality Manual of the Eleetrical Testing Igho
respective standards. The presented test results are in relation to the subject of these tests only,
In case of discrepancies the Czech version of the Test Report takes precedence,

jrand satisfy the precision requircments according to the

1 Test Report may be reproduced only as a whale, W\
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ETD TRANSFORMATORY a.s.
ELEKTROTECHNICKA ZKUSEBNA

Zborovské §4/22, Doudlevce, 301 00 Plzefi, Czech Republic

tel.: +420 373 031 660, fax: +420 373 031 662, e-mail: info-ez@std-baz.cz Total sheets:\, 3
Test Report \L
AP EZ/2016/051/01/EN

Customer: BEZ TRANSFORMATORY a.s.
Rybniénd 40
835 54 Bratislava
Tested object: Transformer TOHn 389/22, s.n. 0361831
Test take over date: September 23™ , 2016
Test realization date: September 26™ , 2016
[Fest identification No.: 365-302-1624 Evidentiary No: 4872016 |
Order No: B06/4500006720 |

Testing methods, regulations:

ACCREDITED TESTS ACCORDING TO SOP_EZ/2, 4, 6 and 8: Q/X
CSN EN 60076-1, Clause 11.2 Measurement of winding resistance '
(SN EN 60076-1, Clause 11.4 Measurement of short-circuit impedance and load loss

CSN EN 60076-1, Clause 11.5 Measurement of no-load loss and current

Test results: In the text.

Enclosures: 1

InPlzei, 30" September 2016 Rl Petr §ima

Electrical Testing Laboratory Director
Test Report is issued in 3 copies — 2 are obtained by the customer and 1 is kept in the Laboratory,
Test Report is issued for the customer in electronic form too.

Methods used in esting are specified in the Quality Manual of the Electrical Testing Laboratory afd satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only /The! { Report may be reproduced only as a whole.

In case of discrepancies the Czech vession of the Test Report takes precedence.
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Tested object

Performed tests
Routine tests:

s Measurement of winding resistance according to the Standard CSN EN 60076-1, Clause 11
The test was carried out at tappings 1, 3 and 5 of the tested transformer.

e Measurement of short-circuit impedance and load loss according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer.

e Measurement of no-load loss and current according to the Standard CSN EN 60076-1,
Clause 11.5. The test was carried out at main tap of the tested transformer.

Used apparatuses

Name Type Filing No.
Digital multimeter Fluke 189 PMMm 263
Digital multimeter Fluke 179 PMMm 269
Isolating converters BB3652 PMMp 254
Digital thermometer GMH 3710 PMMt 268
Current transformer ABB Petercem EA100 PMTr 92
Current transformer ABB Petercem EA100 PMTr 93
Current transformer ABB Peiercem EA100 PMTr 94

Metheds used in testing are specified in the Quality Manual of the Electrical Testig
respective standards, The presented test results are in relation to the subject of these tests f
In case of discrepancies the Czech version of the Test Report takes precedence.
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ETD TRANSFORMATORY a.s. Test Report No.: AP_EZ/2016/051/61/EN
ELECTRICAL TESTING LABORATGRY Enclosure No.: 4 Sheet: 2 Total sheets: 5
Accredited Testing Laboratory No, 1526  Customer: BEZ TRANSFOMATORY, Rybnitn4 40, 835 54 Bratislava

Measurement of winding resistance
Description

_ The measurement of winding resistance was performed according to the Standard
CSN EN 60076-1, Clause 11.2.3. Measurement was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state,

Winding resistances each of above mentioned tappings were measured with DC current, with
Obhm’s method, between terminals of each phase on HV side of transformer and between node and
terminal of respective phase on LV side of tested transformer. The mean temperature of cooling liquid
(temperature of transformer winding) was measured during the test. Temperature was 22.5 °C.

Resulting value of the resistance was recalculated to 75 °C.

Resulis

Resistances of transformer winding are noted in Tab. 1.

tmil:}g :;:‘l o Tap ) Terminal ﬁBefore type and special fests
. - . . : measured (_‘Q ) R‘IS ( ) )
TU—1V | 4130217695 | 4972300915
+ . vy [LU=1W | 4120274021 | 4962737897
1V—1W | 4131014447 | 4.973260110
TU- 1V | 3.907538807 | 4.704221476
v (030 vy |1U=1W | 3.898721044 | 4693605917
IV_1W | 3.905860784 | 4.702201332
. | LU-—1V | 3.686047671 | 4437571954
(-39, [1U=1W [ 3678689180 | 4.428713187
1V — 1W | 3.686406004 | 4.438003344 \
In—2u | 0.000788773 | 0.000949501
LV 2n—2v | 0.000777999 | 0.000936620
2n—2w | 0.000799017 | 0.000961923

Tab. 1: Resistances of transformer winding.

Measurement of short-circuit impedance and load loss

Description

_ Measurement of short-circuit impedance and load loss was performed according to the Standard
CSN EN 60076-1, Clause 11.4, The test was carried out at tappings 1, 3 and 5 of the tested

transformer in temperature steady state.

Voltage was applied to HV terminals of the transformer, LV terminals were short circuite

current of 50 Hz was ca. 13 A, Temperature was 22.7 °C.

Measured values of short-circuit impedance and load loss were corrected for the reference

temperature 75 °C.

Methods used in testing are specified in the Quality Manual of the Electrical Test

rafory and satisfy the precision requirements according to the

d. Supply

respective standards. The presented test results are in relation to the subject of these tts oflk. The Test Report may be reproduced anly as a whole,
In case of discrepancies the Czech version of the Test Report takes precedence, %
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Results

Measured values of short-circuit impedance and load loss are noted in Tab. 2.

ZaA Pk
Tapping [(+5%)|3(0%) | 5(-5%)
Zimeasured () 32,70 28.82 25.49
Z5(Q) 32,79 28.94 25.62
APy imeasrea (W) | 574595 | 688553 | 8291.65
APr7s (W) 690020 | 7998.12 | 9372.92

Tab. 2: Values of the short-circuit impedance and load loss.

Measurement of no-load loss and currents
Deseription

_ Measurement of no-load losses and currents was performed according to the Standard
CSN EN 60076-1, Clause 11.5. The test was carried out at main tap of the tested transformer in
temperature steady state.

Supply voltage was applied to LV terminals of the transformer; HV terminals were no-loaded.

Supply voltage during the measurement was set to 90 %, 100 % and 110 % of rated voltage Us.

Resuits

Measured values of no-load losses and currents are noted in tab. 3 and 4.

90%U, | 100%U, | 110 % U,
(208V) | (231V) | (254V)

CAP (W) 478.1 643.8 869.4

Tab. 3; Values of the no-load losses.

90%U, | 100%U, | 110% U,
(208V) | (231V) | (254V)

T (A) 1.0976 1.7373 6.5700

Tab. 4: Values of the no-load currents.

ratory and satisfy the precision requirements according to the
~‘ﬂ- ly. The Test Report may be reproduced only as a whole.

Methods used in testing are specified in the Quality Manual of the Electrical Testi
fespective standards, The presented test results are in relation lo the subject of fhese
In case of discrepancies the Czech version of the Test Report takes precedence,
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CERTIFICATE OF ACCREDITATION %\ :
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ETD TRANSKORMATORY a.s,
with repistered office Zborovskd 54722, 301 00 Flaeh, Company Reglstrntion No, 25139808

to the Testing | aberahay No. 1526
ELECTRICAL TESTING LABORATORY
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Methods used in testing are specified in the Quality Manual of the Electrical Tes
respective standards, The presented test results are in relation to the subject of these
In case of discrepancies the Czech version of the Test Report takes precedence.
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BEZ TRANSFORMATORY
Clen International BEZ Group

Rybniéna 40, 835 54 Bratisiava
Slovenska republika

Testing Department Report
No. 316-103
REPORT ON TRANSFORMER NOISE MEASUREMENT
TYPE OF TRANSFORMER: TOHn 269/22
Three-phase
Serial No.: | 0362 480 OlL: LYRA X
Type natural cooling  ONAN
Working No: 0630.01.01 Loading:
Class insulation: A
Rated frequency: 50Hz
Rated power: 50 kVA no load: load:
Losses 85 4W 10281 W
Connection group: Yzn5 at 75°C
Total weight
Nominal higher voltage: 20000+2x2 5%V 505 kg
Nominal lower voltage: 400/231 V
Current higher voltage: 1,44 A CONTRACT - Customer: CEZ
Current lower voltage: 7217 A Manufacturer BEZ TRANSFORMATORY,a.s.
Rybnicna 40
Impedance voltage: 4,06% at 75°C 835 54 BRATISLAVA

Measurement method

Slovak Republic
Year of production: 2016

Determination of sound power levels of noise
sources using sound pressure. Engineering
method, over a reflecting plane.

Measurement standard: This transformer
comply with the following standard

STN EN 60076-10

Measuring instruments

BRUEL & KJAER

Real-time, two-channel frequency analyzer,
Type 2260E INVESTIGATOR, with

hasic sound analysis software BZ 7205.
Ser. No. 200 1589

Microphone/Preamplifier |

Measurement location:

BEZ a.s.facoustic (anechoic) room / Volume
245m°,

Sound field in the measurement area complied

TYPE TYPE TYPE | TYPE
RFT MK 102 | MV 101 BEK 4190° 7 { REEMV-201

Ser. No. Ser. No. Ser. No. Ser. No.

6125 6446 2639799 14903710

Microphone/Preamplifier

; i TYPE TYPE TYPE TYPE
with the requirements of standard. RET K02 v 103 RET M55 WiV 103
Ser. No. Ser. No. Ser. No. Ser. No.

Date of measurement: 09. 03. 2018 10 621 16 149 10 765 14 881

Conditions in the measurement location: Microphone/Preampiifier

Temperature: | Pressure: Humidity: TYPE TYPE TYPE TYPE
+0,5°C +0,1kPa +1% 'RETMK-102: | MV-102 - T RFT MK 102 | MV 102
Ser. No. Ser. No. Ser. No. Ser. No.

18.2 100,2 61.1 26167 | 16060 . | 25002 15 627

Spoloénost’ je registrovana Okresnym sudom Bratislava ., oddiel: SA, vloZka ¢islo: 760/B

160: 34383475
DIC DPH: $K2020337462

+421 2 4961 1222 Bankové spojenie:

Slovenska sporileTiia, a.s. Bralislava
BIC-SWIFT: GIBASKBX

& 0JEUR; 177621814/0800

{IBAN SK: 3408000000000177621814}

Oddelente logistiky:
Fax:421 2 4488 2062
Obchodné eddelenie:421 2 4961 1313
Marketing:421 2 4961 1354

Fax:421 2 4488 7188

Web: www.boz sk
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BEZ TRANSFORMATORY
Clen International BEZ Group

Rybni¢na 40, 835 54 Bratislava
Slovenska republika

Testing Department Report

REPORT ON TRANSFORMER NOISE MEASUREMENT

No. 316-103

Calibration
Immediately before and after the

measurement sequence with a Sound Level

Calibrator,

BRUEL&KJAER-Type 4231

Ser. No. 206 1705

calibration calibration calibration
frequency pressure accuracy
999,78 Hz 84,004B +0,18dB

Calibrator is verified with the requirements of
STN EN 60942, (IEC 942).

Instrumentation system is verified with the
requirements of UNMS SR ¢&. 48/2001 Z.z.
The date of the last verification: 20. 01. 2016

Height of test object: 0,820m
Area of the measurement surface: 4,658m?°
Heights of microphones above reflecting plane:
Path 1 Path 2 Path 3

0,41m —_ —
Measurement distance | d=0,3m

NOTICE: Transformer was during measuring in
off load condition connected on rated voltage
of the frequence 50Hz. Acoustic parameters ar

Sound pressure measurements are
performed using the Class1 instrumentation
system. Instrumentation system is verified with
the requirements of UNMS SR &. 9/2001 Z. z. %

The date of the last verification: - Q/
21.01. 2016. :

Calibration and verification was carried
out laboratory: TSU Piestany. SNAS Reg. No.

009/K-021.

evaluated from 12 measuring points distanced
0,3 m from radiated surface

RESULTS OF MEASURING

Test conditions:
Measuring in off load. Distanced 0,3m from
radiated surface.

The test was carried out in accordance with the specifica-

tion STN EN 60076-10

A - weighted sound pressure levels of the

background sound. Tables with test results

Micto | Measured | Micro | Measured A - weighted sound pressure levels ‘

phone Levels phone Levels ‘

positio | gp(a) [Position | gB(A) Mico | Measured |Micro | Measured

. - — phone Levals phone Levels

1 2007 |7 - 2061 :05““’” dB(A) 1;05'“0“ dB(A)

2 2132 8 2011 . 24 | 27,3

S o194 |° 2023 26,9 25,1

4 1991, |10 1997 3 253 |° 24,1

8 Y 19,01 4 284 |10 27,0

6 2226 |12 [ 2174 5 262 | 26,55
8 288 | 26,9

Background noise: 20,73 dB(A)

Spoloénost je registrovana Okresnym sGdom Bratisiava |, oddiel: 8A, vioZka gislo: 760/B

0312383475
DIC DPH: $K2020337462

Bankové spojenie;

Slovenska sporitelda, a.s. Bralislava
BIC-SWIFT: GIBASKBX

tGJEUR: 177621814/0900

{IBAN SK: 3408000000000177621814)

Oddelenie logistiky: +421 2 4961 1222
Fax:421 2 4488 2052

Obchodné oddelenie:421 2 4961 1313
Marketing:421 2 4961 1354

Fax:421 2 4488 7188

Web: www.bez,sk

FO 01211 Strana2z 4
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%\E /[ BEZ TRANSFORMATORY, a.s.

Rybnicna 40, 835 54 Bratislava

BEZ TRANSFORMATORY Slovenska republika
Clen international BEZ Group

Testing Department Report

No. 316-103

REPORT ON TRANSFORMER NOISE MEASUREMENT

Micro Corrected | Micro Corrected
phone Levels [ phone Levels
position position
; dB{A) 5 dB(A) Energy average /A - welghted sound pressure
26,61 23,77 level (Reference 20.10°Pa );
2 26,10 |8 23,64
3 2424 |9 22,67 Lpa 25,7 dB(A)
. AR 2008 Calculated / A ighted d fevel
5 11 alculate - weighted sound power feve
3 25,28 3 26,55 ( Reference 1.10™ W ):
26,08 26,11
Lwa 32,4 dB(A)
10xlogS = 6,683
Date: 21.03. 2016

1

Tested by: Ing. M. Sedo, OSK3 W
Ing. M. Gubov, OSK3

Head of the laboratory OSK3: BEZ TRANSPORMIURA B ——
Ing. T. Kovarsik Y osan B anicnd 40

535 54 BRATISLAVA
Witnessing by Elektrotechnicka zkusebna

Spoloénost je registrovana Okresnym sidom Bratislava ., oddiel: SA, vloZka Cislo: 760/B

Oddelenie logistiky: +421 2 4961 1222 160; 3138 3475 Bankové spojenie:

Fax:421 2 4488 2062 DG DPH:  SK2020337452 Slovenska sporiteliia, a.s. Bralislava
Obchodné oddelenle; 421 2 4861 1313 BIC-SWIFT: GIBASKBX
Marketing:421 2 4981 1354 t.OJEUR: 1776218140900

Fax:421 2 4488 7188 (IBAN SK: 3403000000000177621814)
Web: www bez.sk

FO 012111 Strana3z 4
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%\E /[ BEZ TRANSFORMATORY, a.s.

Rybniéna 40, 835 54 Bratislava
BEZ TRANSFORMATORY Slovenska republika

Clen International BEZ Group

Testing Department Report
No. 316-103

REPORT ON TRANSFORMER NOISE MEASUREMENT

MEASURING POSITIONS

Plan of transformer indicating:

(T ELLEREL L
I S P : 362 480

Spoloénost je registrovana Okresnym sidom Bratislava l., oddiel: SA, vlozka &islo: 760/B

Oddelenie logisliky: +421 2 4961 1222 IE0: 31383475

Bankové spojenie;
Fax:421 2 4488 2062 DIC DPH: SK2020337462

Slovenska sporiteTha, a.s. Bratislava

Obchodné oddelenie:421 2 4961 1313
Marketing:421 2 4561 1354

Fax:421 2 4488 7188

Web: www.bez.sk

FO 012111

e

BIC-SWIFT: GIBASKBX
€.GJEUR: 177621814/0800
{IBAN SX: 340800000D000177621814)
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%\L/[ BEZ TRANSFORMATORY, a.s.
—p

Rybniéna 40, 835 54 Bratisiava
BEZ TRANSFORMATORY Slovenska republika
Clen International BEZ Group

Testing Department Report
No. 316-102

REPORT ON TRANSFORMER NOISE MEASUREMENT

TYPE OF TRANSFORMER: TOHnR 289/22
Three-phase

Serlal No.: | 0362 640 OlL: LYRAX
. Type natural cocling  ONAN
Working No: 0633.02.01 Loading:
Class insulation: A
Rated frequency: 50Hz
Rated power: 100 kVA no load: load:
Losses 1436 W 1 597;9 w
Connection group: Yznb at 75°C .
: Total weight
Nominal higher voltage: 20000£2x2,5%V 760 kg
Nominal lower voltage; 400/231V
Current higher voliage:; 289A CONTRACT - Customer: CEZ_
Current lower voltage: 144,34 A Manufacturer BEZ TRANSFORMATORY,a.s.
Rybnitna 40
impedance voltage: 3,95% at 75°C 835 54 BRATISLAVA
Slovak Republic
Measurement method Year of production; 2016
| - Measuring instruments \\

Determination of sound power levels of noise
sources using sound pressure. Engineering BRUEL & KJAER

method, over a refiecting plane. Real-time, two-channel frequency analyzer, ~—
Type 2260E INVESTIGATOR. with

Measurer_nent standarg:l: This transformer basic sound analysis software BZ 7205.
comply with the following standard Ser. No. 200 1589
STN EN 60076-10 Microphone/Preamplifier
TYPE TYPE TYPE TYPE
RFT MK 102 | MV 101 ‘BaK4190.. - [ RET.MV:201.
Measurement location: Ser. No. Ser.No. ~ |Ser.No. .No.
BEZ a.s./acoustic (anechoic) room / Volume 6126 6446 | 2639799 14903 -
245m”.
Sound field in the measurement area complied “453; gphonel F_’rr\?PaEmP"ﬁer e —
with the requirements of standard. RET MK 102 TRV 103 RET MK 765 [TV 763
Ser. No. Ser. No. Ser. No. Ser. No.
Date of measurement: 29, 03. 2016 15"5210 1?1490 1§ r7650 1?881Q
Conditions In the measurement location: Microphone/Preamplifier
Temperature: | Pressure: Humidity: TYPE TYPE TYPE TYPE
£0,5°C +0,1kPa +1% RFT MK 102 [MV 102~ | RFT MK 102 | MV 102
Ser. No. Ser. No. Ser. No. Ser. No.
17,5 99,5 59,0 26167 | 16060 | 25002 15627

Spoloénost je registrovana Okresnym sidom Bratislava l., oddiel: SA, vioZka islo: 760/8

Qddelenie logistiky: +421 2 4961 1222 180:313834 75 Bankové spojenie:

Fax:421 2 4488 2082 DIC DPH: $K2020337462 Slovenska spoeritefia, a.s. Bratislava
Obchodné oddelenie:421 2 4981 1313 BIC-SWIFT: GIBASKBX
Marketing:421 2 4961 1354 &4 JEUR: 177621814/0900

Fax:421 24488 7188 (ISAN SK: 3408000000000177621814)
Web: www.bez.sk

FO 012111 Strana 1z4 ﬁ
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BEZ TRANSFORMATORY, a.s.
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BEZ TRANSFORMATORY
Cien International BEZ Group

Rybniénéa 40, 835 54 Bratislava
Slovenska republika

Testing Department Report
No. 316-102
REPORT ON TRANSFORMER NOISE MEASUREMENT
Calibration
Immediately before and after the Height of test object: 0,785m
measurement sequence with a Sound Level Area of the measurement surface: 4,813m2

Calibrator,
BRUEL&KJAER-Type 4231
Ser. No, 206 1705

calibration calibration calibration
frequency pressure accuracy
999,78 Hz 94.00dB + 0,18dB

Calibrator is verified with the requirements of
STN EN 60942, (IEC 942).
fnstrumentation system is verified with the
requirements of UNMS SR & 48/2001 Z.z.
The date of the last verification: 20. 01. 2016
Sound pressure measurements are
performed using the Class1 instrumentation
system. Instrumentation system is verified with
the requirements of UNMS SR &. 9/2001 Z. z,
The date of the last verification:
21. 01, 20186.
Calibration and verification was carried
out laboratory: TSU Piestany. SNAS Reg. No.
009/K-021.

RESULTS OF MEASURING

Heights of microphones above reflecting plane:

Path 1 Path 2 Path 3
0,395m — —
Measurement distance

d=0,3m

NOTICE: Transformer was during measuring in
off load condition connected on rated voltage
of the frequence 50Hz. Acoustic parameters are
evaluated from 12 measuring points distanced

The test was carried out in accordance with the specifica-
tion STN EN 60076-10

A —weighted sound pressure levels of the
background sound.

Micio | Measured [Micto | Measured
phone Levels phone Levels
positic dB(A) position dB(A)
n

! 2007 |’ 20,61
2 2132 |® 20,11
3 1949 |° 2023
4 1991 |10 19,97
5 2051 |11 19,01
6 2226 |12 21,74
Background noise: 20,73 dB(A)

0,3 m from radiated surface
Test conditions:

Measuring in off load. Distanced 0,3m from
radiated surface.

Tables with fest resulis
A - weighted sound pressure levels

Micro Measured { Micro Measured
phone Levels phone Levels
position dB(A) position dB(A)
1 2768 |7 29,58
2 26,63 % 29,72
8 2498 |° 27,03
4 26,22 |10 28,36
5 2585 |1 27,40
6 2704 |12 27,35

Spoloénost je registrovana Okresnym sidom Bratislava ., oddiel: SA, vioZka &islo: 760/B

Oddelenle logistiky: +421 2 4961 1222 1£0: 31383475
Fax:421 2 4488 2062

Obchodné oddelenie:d21 2 4951 1312
Marketing:421 2 4961 1354

Fax:421 2 4488 7188

Web; www.bez.sk

FO 01211

DIC DPH; SK2020337462

Bankové spojenie:

Slovenska sporiteTha, a.s. Bratislava
BIC-SWIFT: GIBASKBX

&.0JEUR: 177621814/0900

{IBAN SK: 3409000000000177621814)
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. BEZ TRANSFORMATORY, a.s.
W4

Rybniéna 40, 835 54 Bratislava

BEZ TRANSFORMATORY Slovenska repubtika
Clen International BEZ Group

Testing Department Report
No. 316-102

REPORT ON TRANSFORMER NOISE MEASUREMENT

Micro Corrected | Micro Corrected
phone Lavels phone Levels
position position
1 dBA) - dB(A) Energy average / A - weighted sound pressure
26,31 28,78 level ( Reference 20.10° Pa):
2 2468 18 28,94
3 2495 |9 25,80 Lpa 25,7 dB(A)
: 2465 |7 27,35 Calculated / A - welghted sound level
5 i alculate - weighted sound power leve
5 23,93 3 25,69 ( Reference 1.10™ W)
26,77 23,86
Lwa 32,4 dB(A)

10xlogS = 6,683
Date: 01. 04. 2016

Q/\
N r ,
Tested by: Ing. M. Sedo, OSK3 (e )

Ing. M. Gubov, OSK3

Head of the laboratory OSK3: %@ ’gaEZ E-Bs ATARY g
Ing. T. Kovai¢ik Odalen Rybméﬂé "y

835 54 BRATISLAVA
Witnessing by Elektrotechnicka zkuebna

Ve

SN Y 7
e LA LA :‘: (/’ /-i'
L fﬁ?.fi & /
£31 57 ' “
Hida J.szmnw A e
s - j '
RN “'Ta,.,_‘: i- . s ff) /ﬁéf‘ e

Spolo&nost je registrovana Okresnym stidom Bratislava I., oddiel: SA, vioZka &islo: 760/B

Oddalenie logistiky: +421 2 4981 1222 160: 313834 75 Bankové spojenle;

Fax:421 2 4488 2062 DIC DPH: $K2020337462 Slovenska sporitelna, a.s. Bratislava
Obchodné oddelenie:421 2 4861 1313 BIC-SWIFT: GIBASKBX
Marketing:421 2 4961 1354 EOJEUR: 177621814/0900

Fax:421 2 4488 7188 {IBAN SK: 3409006000000477621814)

Web: wrw.bez sk
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%\g /Z BEZ TRANSFORMATORY, a.s.

Rybnicna 40, 835 54 Bratislava

BEZ TRANSTORMATORY Slovenska republika
Clen International BEZ Group

Testing Department

Report

REPORT ON TRANSFORMER NOISE MEASUREMENT

No. 316-102

Plan of transformer indicating: MEASURING POSITIONS

Spolocnost’ je registrovana Okresnym sidom Bratislava ., oddiel: SA, vlozka &islo: 760/8

Oddelenie logistiky: +421 2 4961 1222 160:31383475

Fax:421 2 4488 2062 Di& DPH: SK2020337462

Obchodné oddelenie:421 2 4861 1313

Markeling:421 2 4961 1354

Fax:421 2 4488 7188 i
Web: www.bez.sk

FO 012411
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Bankové spojenie:

Slavenska sporiteliia, a.s, Bralislava
BIC-SWIFT: GIBASKBX

E.0JEUR: 177621814/0900

{IBAN SK: 3409000000000177621814)
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TECHNICKY SKUSOBNY. \\&“z PsNAs |\

USTAV PIESTANY, &.p. Iaser | e on

»

Krajinska cesta 2929/9, 921 01 Piestany, Slovenska republika R
Skugobiia T8{) - SkaSobiia strojov a vyrobnych zariadeni
Tel.: +421-33-T857173, 189 Fax: +421-33-7957172 E-mail: dusan.miklo@tsv.sk  www.tsu.sk
Report No.: 164000207/5 Page:1/3
No. annex: -

Test Report o
Ne.: 164000207/5 od
&

o

Name of measurement:  Measurement of airborne noise emission, @
Name of product: Transformer @
Part Name: TOHN 319/22

Serial number: 0361960 % %{:{’b B

Specified parameters: VN: 20000 VAC +l-2x2,5%; NN=400/231 VAC; 50 Hz; ; 160 kVA;

Manufacturer: BEZ Transformatory, a@%.Rybniéna 40, SK - 835 54 Bratislava
Customer: BEZ Transformét%g%a.si, Rybniéna 40, SK - 835 54 Bratislava
Measurement place: Semi-anechoigte

[ ]

§ ing room, BEZ Transformétory, a.s., Bratislava
Measuremert method: STN EN I1SOF '-‘4" i STN EN 60076-10

(5

Order number: 806145@%9 ‘

‘ %i\ A |
[
(.
5@ 10" October 2016

Date of issue: (

3

i3 TECHNICKY SKUSOBNY
B Ostav PIESTANY, L.p.

‘f ]
(y‘; Skitobha TSU
N Krejinska cesla 2929/8
f\@ % 92101 PIESTANY
% &t - A

Testéd and elaborated by: Checked and approved by;
Dipl. Ing. Dusan Mikio Dipl. Ing. Tomas Bednarik
Test Enginesr Technical Head

Distribution list: 1% - Customer
1% — TSU Pietany, 5.p.

Test resulls introduced In this test report are related to the lest subject only and do not substitute other documents required by state
supervisory authorities and according to other specific reguiations. Test report can be reproduced or published as a whols,
in parts only with wiilten approval of TSU test body.
COPYRIGHT @ TSU Piestany, §.p.
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Instrumentation used

Namie Type Serial number Manufacturer
Microphone B&K 4189 2741387 Briel& Kjeer, Denmark
Frequency analyser B&K 2250 2739661 Briel& Kjzer, Denmark
Acoustic calibrator B&K 4231 2725611 Briiel& Kjear, Denmark
Reference sound source B&K 4204 680788 Briiel& Kiesr, Denmark
Digital logger ALMEMO 2280-4 H01060898M  AHLBORN, Germany
Thermometer and humidity probe FH-AB46-11 01080716 AHLBORN, Germany
Barometer FDAB12-MA 01080293 AHLBORN, Germargg’%&

Measurement method g?

STN EN IS0 3744 (01 1604) Acoustics. Determination of sound power levels of peisg=sburces using sound
pressure. Engineering method in an essentially free field over a reflecting pia ""Ts_

STN EN 60076 (01 1604) Power transformers. Part 10: Determination @und levels.
Measurement conditions

— Date of measurement: 29. 09. 2016 §J§

— Atmospheric: te=(20,1-21,1)°C; RH= (49,2%49,7) %; o= (100,1- 100,3) kPa

ane in the semi-anechoic testing room.

- Acoustic: Free field over a reflecting
@ lavel La< 17,0 dB.

Averaged backgroungj o"-.;.

— Operation; Transformer under (é as placed on a reflecting plane of the testing space
when measured ansformer was in operating mode without load during
the measure upp!y voltage:3 x 400 VAC / 50 Hz.

~ Measuring: The micre one pas:tlons were evenly situated on measuring line around

transfgrmer in height v = 0,41 m over the reflecting plane.
Numer pf the measurement points: 16. Height of transformer contalner h=0,82m.
}d unng distance d = 0,3 m. Measurement surface S = 5,70 m?. -

e

The sound pq% }Eﬁ/el Ly and the sound power levels in one-third octave frequency bands Lyas oo Shall be
calculated @Jows

{ge@ Ly =L, +10-log [si) [dB]  (re. 1072 W)
’ 0

e #.é

where Ly Is the surface sound pressure level corrected for background nolse

and acoustical environment, in decibels (re 20 pPa);
S is the area of the measurement surface, in square meters; Sy = 1 m?

Report No.: 164000207/5 COPYRIGHT © TSU Piesfany, 3.p. Page 2/3
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Operation status: NO LOAD Table 1 \

Frequency [Hz] 50 63 80 100 | 126 | 160 | 200 | 250 ; 315 | 400 | 500 | 630

Lyinont [dB] (ret.1pwW) | 285 | 29,0 | 17,31 39,2 | 21,2 [ 225 | 396 | 276 | 37,8 | 20,3 | 31,6 | 20,4

Frequency [Hz] 800 f 1k | 425k | 18k | 2 | 25% | 3M5k | 4k 5k | 63k | 8k 10k

Lwisoct [dB] (ref. 1pw) | 20,0 [ 235 | 19,7 (147 (23,2 | 264 | 284 (27,2 | 249 | 20,7 | 320 | 32,3
¢

\7,
K

A

Sound pressure level Ly = 38,0 dB (ref. 20 pPa) é? n
oy,
A-weighted sound pressure level Ly = 32,7 dB (ref. 20 pPa) {% i%

Environmental correction Kz, = 0,3 dB fn%}

2

4

Sound power level Ly, = 45,5 dB (ref. 1pV§z\

NS
A-weighted sound power level Ly, = 40,3 dB (%191 pw)

W%E{!
K
ST
: P; i ! | Obinear

Sound Power Level [dB] (re. 1 pw)

2k
2,54 1
3,15k k
ax

is the sound power level in one-third octave frequency bands, in decibels;
is the sound power level, in decibels:

is the A-weighted sound power level, in decibals.

3 background noise toe high in this frequency band

The expanded measurement uncertainty of A-weighted sound power level Ly, fora coverage
probability of 95% (coverage factor k = 2) as defined in the TPM 0051-93, is 1,2 dB.

the end of a test report —
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Test Report A
Ne.: 164000138/2 )

O
\

Name of measurement: Measurement of alrborne noise emissions, @
Name of product: Transformer é
Part Name: TOHn 339/22
J
Serial number: 0363132 %@
Specified parameters: VN: 20000 VAC +/-2x2,5§4% 4'100/231 VAC; 50 Hz; ; 250 kVA:;

=24

fManufacturer: BEZ Transformatory, ass%,Rybniéna 40, SK - 835 54 Bratislava
Customer: BEZ Transformator: K} Rybniéna 40, SK - 835 54 Bratislava
Measurement place: Sem;-anechm é% room, BEZ Transformatory, a.s., Bratislava
Measurement method: STN EN !S 4 STN EN 60076-10

Order number: 8061459%) 987 / 06.07.2016

R\

o {4
Date of issus: (f% 20" July 2016
‘{s\ [2] TECHNICKY siG8onyy
; =H USTAY FIESTANY, &.p.

SkGobiia THU
Krajineks copta 2820/0
824101 PIEETANY

“329-

: s

Tested and elaborated by: Dipl. Ing. Dusan Miklo Checked and approved by: Dipl. Ing. DuSan Letko
Head of laboratory

Distribution list; 1x — Customer
1x - TSU Pis&tany, $.p.

Test rosults introduced in this test report are refated to the test subject only and do not substitufe/therMocuments required by state
supervisary authoritles and according fo other specifls regulations. Test report can be repr eqdor published as a whols,
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Instrumentation used

Name Type Serial number Manufacturer
Microphone B&K 4189 2741387 Briiel& Kjeer, Denmark
Frequency analyser B&K 2250 2739661 Briel& Kjzer, Denmark
Acoustic calibrator B&K 4231 2725811 Briiel& Kjeer, Denmar}i?{_}ﬁ!
Reference sound source B&K 4204 680788 Brial& Kjeer, Denmek ™
Digital logger ALMEMO 2280-4 HO1060888M  AHLBORN, Ger@ ’
Thermometer and humidity probe FH-A846-11 01080716 AHLBORN 4€ Q%( ny
Barometer FDAB12-MA 01080293 AHLBQ@!} ermany

instrumentation are mefrologically traceable to the standards of accredited eafi ga(fon iaboratory of the
Technical Acoustics and Consumer Goods Testing Body in TSU Piestany, s. E pecified in time intervals
in according to quality manual of Testing body.

Measurement method @

STN EN I1SO 3744 (01 1604) Acoustics. Determination of sound }%/%\}Tevels of nolse sources using sound
pressure, Engineering method in an essentially free field over a Q\ngting plane.

STN EN 60076 (01 1604) Power transformers. Part 10: Dg %gnatlon of sound levels.

Measurement conditions f‘*\z
~ Date of measurement: 6™ July 2016 (C
— Atmospheric: ©=229°C; RH= 59§ /a; pa- 100,1kPa

— Acoustic: Free field over a g%“ ing plane in the semi-anechoic testing room,
Averaged bag, % nd noise level Ly < 18,0 dB.
u

— Operation; Transforme er test was placed on a reflecting plane of the testing space \
when meastred. The transformer was in operating mode without load during
the n@}urement Supply voltage:3 x 420 VAC / 50 Hz.

— Measuring: ({f‘hizﬁlcrophone positions were evenly situated on measuring fine around

- wansformer in height v = 0,435 m over the reflecting plane.
umber of measurement points: 16. Height of transformer contalner h=0,87 m,
“Measuring distance d = 0,3 m. Measurement surface S = 6,26 m®,

The sound ower ievel Lyand the sound power levels in one-third octave frequency bands Lyyp o, Shall be

calculated??fdl[ows

Ly =Ly +10-log (Si] [dB] (re. 1077 W)
0

where L, s the surface sound pressure level corrected for background noise

and acoustical environment, in decibels (re 20 pPaj;
S s the area of the measurement surface, in square meters; S, = 1 m?

Test results introduced in this fest report are related to the test subject only and do not substitute ather dobfments required by state
supervisory authorifles and according to other specific regtiations, Test report can be reprotgce ublished as a whals,
In parts only with written approval of TSU test body.
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Operation status: NO LOAD Table 1
FrequencyHz] 50 63 80 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630
Linaoct[dB] (ref. 1pW) | 24,8 | 195 | 183 | 41,8 | 23,6 | 24,9 | 44,1 ] 33,0 | 44,3 | 33,7 | 32,2 | 28,9
Freguency{Hz] 800 | 1k | 126k | 16k | 2k { 25k | 315k | 4k 5k | 63k BEJ‘T SOE
Lwinoct[dB] (ref. 1pw) | 34,4 | 28,0 | 21,2 | 249 | 342 | 34,8 { 314 | 28,9 | 28,0 | 25,0 @,}? 29,3

Sound pressure level Ly = 41,8 (ref. 20 pPa)

A-welghted sound pressure level Lya = 36,9 dB (ref. 20 HPa

Environmental correction Kz,= 0,3 dB%\ V=

Sound power level Ly = 49,8 dB (ref, 1p@ )

A-weighted sound power level Ly, = 44,9@ {ref. 1pW)

X

. , . )
' : , ;
i P ! ! !
.

000 -

Htadina akustického vykonu [dB] (re. 1 pw)

mﬁffé} is the sound power level In one-third octave frequency bands, in decibels;
£ Lix,, . Is the sound power level, in decibels;
Q._éfLw is the A-weighted sound power level, in decibels.
i background hoise too high in this frequency band

The expanded measurement uncertainty of A-weighted sound power level Lya, for a coverage
probability of 95% (coverage factor k = 2) as defined in the TPM 0051-83, is 1,2 dB.

Test rasuits introduced in this test report are related fo the test subfect only and do nof substitute ofher do
supervisory authorities and according to other specific regulations, Test report can be reprodu
in parts only with writien approval of TSU test body.

COPYRIGHT @ TSU Piesfany, §.p.

ents required by state
blished as a whole,
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Test Report
Ne.: 164000138/3 @Q‘

@ |

Name of measurement: Measurement of airborne noise emlssmné Bii@]

Name of prodiict: Transformer

Part Name: TOHN 350/22 (‘2 /)

Serial number: 0363336 Q\

Specified parameters; VN: 20000 VAC +/-2x2,5%,; NN¥400/231 VAC; 50 Hz; ; 400 kVA;
Manufacturer: BEZ Transformatory, %ybnlcna 40, SK - 835 54 Bratislava
Customer: BEZ Transformatory, :@Rybméné 40, SK - 835 54 Bratistava
Measurement place: Semi-anechoiceSting room, BEZ Transformatory, a.s., Bratislava
Measurement method: STNEN IS ; ? STN EN 60076-10

COrder number: B06/450{)008687 / 06.07.2016
@

=2

. €

. % th
Date of issue; \:‘g 20" July 2016
7 _ TECHNIGKY SKOS0BNY
(j% USTAV PIESYANY, t.p.
TR\ K ;fkiiwﬁi”égzsw
X N rajifis caesla
,‘(\w 82101 PIESTANY
N -329-
T &
“\gz‘ N E VY o
K T
Tested and elaborated by: Dipl. Ing. Dugan Miklo Checked and approved by: Dipl. Ing. Dudan Letko
Head of laboratory
Distribution list: 1% — Customer

1x - TSU PieStany, 5.p.

Test results introduced in this fest report are related to the test subject only and do nof substifute othey/dacuménis required by state
supervisory authorifies and according fo other specific regulations. Test repoit can be reproduced or ished as a whole,
In parts only with written approval of TSU test body.
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Instrumerntation used
Name Type Serial number Manufaciorer @

Microphone B&K 4189 2741387 Briel& Kjeer, Denmark
Frequency analyser B&K 2250 2739661 Brilel& Kjeer, Denmark
Acoustic calibrator B&K 4231 2725611 Briel& Kjeer, Denmarki‘%ﬁ_ﬁ
Reference sound source B&K 4204 680788 Briiel& Kjaer, Denm fk%%
Digital lcgger ALMEMO 2280-4 HO1060898M  AHLBORN, Ggy@y ¥
Thermometer and humidity probe FH-AB46-11 01080716 AHLBORN@ é{ Rany
Barometer FDAB12-MA 01080293 AHLBQ%T}Eéermany

Instrumentation are mefrologically traceable to the standards of accredited éii’gfaﬁ?on laboratory of the
Technical Acoustics and Consumer Goods Testing Body in TSU Piestany, 8.7 &s_, pecified in time intervals
in according to quality manual of Testing body.

Measurement method 7 @
STN EN ISO 3744 (01 1604) Acoustics. Determination of sound fged‘?rgr\\] vels of noise sources using sound
pressure. Engineering method in an essentially free field over a ézgs.; ng plane.

STN EN 60076 (01 1604) Power transformers, Part 10: Det% ination of sound levels.

Measurement conditions

~ Date of measurement: 6™ July 2016 “g;s A
— Atmospheric;  t,=22,9°C: RH= 53@5{@ pe= 100,1kPa

SIIT
i

— Acoustic: Free field over a gé ecfing plane in the semi-anechoic testing room.
Averaged bac@ ind noise level L < 18,0 dB,

— Operation: Transforrggg?i' er test was placed on a reflecting plane of the testing space
when measured. The transformer was in operating mode without load during
the measurement. Supply voltage:3 x 420 VAC / 50 Hz.
Y
— Measuring: @zhicrOphone positions were evenly situated on measuring line around
P Q ansformer in height v = 0,475 m over the refiecting plane.
Qﬁj\!umber of the measurement points: 16. Height of transformer container: h = 0,85 m.
8 % " Measuring distance d = 0,3 m. Measurement surface S = 7,41 m”.
The sound ow“;e}ﬁevel Lyand the sound power levels in one-third octave frequency bands Ly o, shall be
calculat%f(f(,%s‘i?oﬂows
S S
T a R,"
%{{/ Ly =1L, +10-log (gs—] [dB] (re. 10Mw)
; ]

where Ly s the surface sound pressure level corrected for background noise
and acoustical environment, in decibels (re. 20 pPa);
S Is the area of the measurement surface, in square meters; S, =

fents required by state

Test results introduced In this-test report are related to the test subject only and do not substitufl other o
lished as a whole,

supervisory authoritles and according to other spacific regulations, Test report can be repfoduces’ o
in parts only with writfen approval of TSU test body.
COPYRIGHT © T3U Piesfany, %.p.
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Operation status: NO LOAD Table 1
Frequency{Hz] 50 63 80 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 830

Lysirsoce [dB] (ref.1pw) | 30,3 | 26,3 | 22,8 | 43,0 | 256 | 21,0 | 38,2 | 31,1 | 44,8 | 34,9 | 324 | 39,7

,

Frequency[Hz] 800 | ik | 126k | 18k | 2k | 25k | 318k | 4k 5k | 63k 8{ QK

Lymrsoct [dB] (ref. 1pw) | 38,6 | 257 | 225 | 255 | 32,7 | 33,4 | 30,1 | 274 | 257 | 25,1 @6 26,2

@N. A ut - -
Sound pressure level Ly = 40,8 (ref. 20 pPa) Q(\:%

A-weighted sound pressure level Ly = 36,2 dB (ref. 20 @ \} >
Environmental correction Kz4= 0,3 dB¢ @; =

T

Sound power level Ly = 49,5 dB (ref. 1pV
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lemﬁ{‘é "is the sound power level in one-third octave frequency bands, in decibels;
{‘ j_‘;;‘,x\; * s the sound power level, in decibels;

\‘*\{L}@ is the A-weighted sound power level, in decibels.
k4 background nolse too high in this frequency band

The expanded measurement uncertainty of A-weighted sound power level Ly, for a coverage
probability of 95% (coverage factor k = 2) as defined in the TPM 005193, is 1,2 dB.

Test resulls infroduced in 1his test report are related to the test subject only and do not substit @er ddéuments required by state

supervisory authorities and according fo other specific regulations. Test report can be regfoduce, ublished as a whola,
in parts only wilh vritlers approval of TSU test body.
COPYRIGHT © TSU Piedtany, §.p.
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Test Report K,
£
| Ne.: 164000207/4 o
o
Name of measurement:  Measurement of airborne noise emission { 3
Name of product: Transformer @
Part Name: TOHR 379/22

Serial number: 0363137 g?:{}

Specified parameters: VN: 20000 VAC +/—2x2,5§{ “ﬂ00123’i VAC, 560 Hz; ; 830 kVA,

Manufacturer: BEZ Transformatory, a@s3Rybnitna 40, SK - 835 54 Bratislava
Customer: BEZ Transformato a.s., Rybni¢éna 40, SK - 835 54 Bratislava
Measurement place: Semi-anachoictasting room, BEZ Transformatory, a.s., Bratislava
Measurement method: ~ STN EN ISOY \@%52 STN EN 60076-10

Order nuimber: 806/45 83 f 03.10.2016

5, \?é
Date of issue: % S 10" October 2016

Q(\%@

TECKNICKY SKUSOBNY
=l USTAV PIESTANY, 2.p.
skitobfia TEU

Krajinskd cesia 2828/8
[l " 82101 PIESTANY
316 W

Testéa and elaborated by: Checked and approved by:
Dipl, Ing. Dusan Miklo Dipl. Ing. Tomas Bednarik
Test Engineer Technical Head

Bistribution [ist: 1x — Customer

1x ~ TSU Piedtany, 5.p.

Test results Introduced in this fest report are related to the test subject only and do nof substitute other documents required by state
suparvisory authorties and according fo other spscific regulations. Test report can be reproduced biished as a whole,
in parts only with written approval of TSU test body.
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Instrumentation used

Name Type Serial number Manufacturer
Microphone B&K 4189 2741387 Brielé Kjssr, Denmark .
Frequency analyser B&K 2250 2735661 Briiel& Kjeer, Denmark \\
Acoustic calibrator B&K 4231 2725611 Britel& Kjeer, Denmark
Reference sound source B&K 4204 680788 Briiel& Kjasr, Denmark
Digital logasr ALMEMO 2290-4 HOi060898M  AHLBORMN, Germany
Thermemeter and humidity probe FH-A646-11 01080716 AHLBORN, Germany N
Barometer FDAB12-MA 01080293 AHLBORN, Germarg:g\i\v

4

Instrumentation are metrologically traceable to the standards of accredited metrological Iaborato"
in TSU Piastany, s. p. as specified in time intervals in according to quality manua! of Testin, o.

Measurement methiod

STN EN ISO 3744 (01 1604) Acoustics. Determination of sound power levels of s‘éurces using sound
pressure. Enginesring method in an essentially free field over a reflecting plahs %j

STN EN 60076 (01 1604) Power fransformers. Part 10: Determination qf, :

%
Measurement conditions ‘%D,,,
— Date of measurement: 29, 09.2016 g,f &b
~ Atmospheric: =(20,1-21,1)°C; RH= (49 2%:A49 7} %; po=(100,1-100,3) kPa
~ Acoustic: Free field over a reflecting plari® in the semi-anechoic testing room.
Averaged backgroung n‘g:} vel Loa< 17,0 dB.
— Operation: Transformer unde é;?\%%as placed on a reflecting plane of the testing space
when measured. h ansformer was in operating mode without load during

the measurer@’ upply voltage:3 x 400 VAC / 50 Hz.

— Measuring: The mlcraphgne positions were evenly situated on measuring line around

transfarmer in height v = 0,50 m over the reflecting plane.

Numbier gf the measurement points: 16. Height of transformer contalner h=1,00m.
ig1ifing distance d = 0,3 m. Measurement surface S = 8,20 m?. '

Xe)
The sound Qfg&i@é\re] Ly and the sound power levels in one-third octave frequency bands Lyq; o, shall be
calculated leows
Ty

@

/’ S -12

¢ Ly =L, +10:logl=| [dB] (re. 10" W)
b # Sy

\/

where Ly is the surface sound pressure level corrected for background noise
and acoustical environment, in decibels (re 20 puPa);
S is the area of the measurement surface, in square meters; S; = 1 m*
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Operation status: NO LOAD

Table 1

Freguency [Bz] 50 63 80 100 125 160 200 250 35 400 500 630
LyssoaldB] ot 1pwy | 321 | 26,8 | 223 | 424 | 248 | 268 | 44,9 | 374 | 508 | 36,1 | 379 | 426
Freguency [Hz] 800 | tk | 1,26k | 16k 2k | 25k 395k | 4k 5k 6,3k 8k 10k
Lynson [dB] (ref. 1pw) | 449 | 31,0 | 241 | 299 | 37,9 | 380 | 339 | 322 | 31.8 | 299 | 296 | 307
Sound pressure level Ly = 45,0 dB (ref. 20 pPa) 5%
&

A-weighted sound pressure level Lo = 40,9 dB (ref. 20 pPa) f&f‘*

Environmentat correction Kz4= 0,3 dB

A

x|
Sound power level Ly = 54,2 dB (ref, 1p&@

A-weighted sound power level Ly = 50,0 g? (%fg:W)

77
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Sound Power Level [dB] {re. 1 W)
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Lw113m.: is the sound power level in one-third octave frequency bands, in decibels;
Lw is the sound power level, in decibels;

Lya is the A-weighted sound power level, in decibels.

e hackground noise too high in this frequency band

The expanded measurement uncertainty of A-weighted sound power level Ly, for a coverage
probability of 95% (coverage factor k = 2) as defined in the TPM 0051-93, Is 1,2 dB.
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Instrumentation used

iName Type Serial number Manufacturer
Microphone B&K 4189 2741387 Briel& Kjzer, Denmark
Frequency analyser B&K 2250 2739661 Briel& Kjeer, Denmark
Acoustic calibrator B&K 4231 2725611 Briielé Kjzer, Denmark
Reference sound source ' B&K 4204 680788 Briel& Kjeer, Denmark
Digital logger ALMEMO 2290-4 HO1060898M  AHLBORN, Germany \J
Thermometer and humidity probe FH-AB46-11 01080716 AHLBORN, Germany
Barometer FDAG12-MA 01080293 AHLBORN, Germany, ‘f‘é\{

Instrumentation are metrologically traceable to the standards of accredited metrological laboratofy?
in TSU Piestany, s. p. as specified in time intervals in according to quality manual of Testing{id:

Measurement method %j)‘

STN EN ISO 3744 (01 1604) Acoustics. Determination of sound power levels of po s’%urces using sound
pressure. Engineering method in an essentially free field over a reflecting pla &éj

STN EN 60076 (01 1604) Power transformers. Part 10: Determination @und levels,

N

N

Measurement conditions g
— Date of measurement: 29, 08,2016 @‘%
— Atmospheric: to=(20,1-21,1)°C; RH=(49,2%49,7) %; po=(100,1—100,3) kPa
— Acoustic: Free field over a reflecting p@ in the semi-anachoic testing room.
: Averaged backgroung ngisa level L,,< 17,0 dB.
— Operation: Transformer unde@%?ﬁas placed ona reflecting plane of the testing space
when measuredqThedransformer was in operating mode without load during

the measure@ Supply voltage:3 x 400 VAC / 50 Hz.

-~ Measuring: The micrenb%ﬁé positions were evenly situated on measuring line around
transfgrmer in helght v = 0,51 m over the reflecting plane.
Num e’;pf.the measurement points: 16. Height of transformer container: h = 1,02 m.

s5%1?‘3{%”1'&(; distance d = 0,3 m. Measurement surface S = 9,18 m°.
(3

f’i
&)

The sound pg&f@ﬁ%el Ly and the sound power levels in one-third octave frequency bands Ly oo, shall be
calculated qéf)oﬂllows

NP

Ly =L, +10-log (Si) [dB]  (re. 10wy
0

where Lyt is the surface sound pressure level corrected for background noise
and acoustical environment, in decibels (re. 20 uPa);
S s the area of the measurement surface, in square meters; Sy =1 m?;
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Operation status: NO LOAD

Table 1

Frequency [Hz] 60 | 63 [ 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630
Lusinoct [AB] (ref. 1pw) | 48,7 | 30,4 | 355 | 584 | 40,2 | 37,8 | 525 43,7 | 65,7 | 43,6 | 435 | 45,7
Freguency [Hz] 800 | 1k | 125k 16k | 2% | 25k {315k { 4k | 5 | 63k | s | 10k
Lwinoct [dB] (ref. 1pw) | 40,4 | 31,1 | 28,8 | 35,2 | 37,9 | 349 1 30,3 [ 298 | 27.0 | 31 31307 | 31,1

Sound pressure level Ly = 52,1 dB (ref. 20 pPa)

&
o0

~&

A-weighted sound pressure level Lpas = 43,0 dB (ref. 20 uPa) {"% !

\"3‘
Environmental correction Kzx = 0,3 dB f@

Sound power level Ly = 61,7 dB (ref, ’ip\l\% @M
T, S

o

A-weighted sound power leve!l Ly, = 52,6 }i;B &f?f’ pwW)

e i oy
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Lynnoa  Is the sound power level in one-third octave frequency bands, in decibels;

Ly is the sound power level, in decibels;
Ln is the A-weighted sound power level, in decibels.
e background noise 100 high in this frequency band !

The expanded measurement uncertainty of A-weighted sound power level Ly,

probability of 95% (coverage factor k = 2) as defined in the TPM 0051-93, i 1,2\dB.

/

/?r a coverage

the end of a test report
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KOFIMYECTBA CbC CPOK HA JOCTABKA 1 OTTAKOBKA

1/ KonnvecTBa ¢'bC CPOK Ha AOCTABKA

OBOCOBEHA NO3NLIAA 3
MuHMManeH KonnuecTEa ¢LE CPoK
pasMep Ha HZ [JOCTABKA B pAMKUTE
Ne HaumeHoBaHue Ha maTepuan napTaa, Ha 1 (eauH) Karienpapen
meceun,
6p.
6p.
1 2 3 4
1 Tputhazen macroHanmbaHeH pasnpefenuTensH XepMmeTnaupan TpaHchopmaTop 1 1
20/0,4KV, 250 kVA, ¢ koMBKHMpaHO 3aWMTHO pene
2 TpudaseH MacnoHanbiHeH pasnpefenuTencH XSPMeTUIUPaH TpaHcqiopmartop 1 1
20/0,4kV, 400 kVA, ¢ KoMBUHKpaHO 3allluTHO pene
3 TpudpazeH MacfoHanbAHeH pasipeAenviTensH xepMeTusupal TpaHchopmarop 1 1
20/0,4KV, 630 kVA, ¢ KOMGHHKpaHO 3alUuTHO pene
TputbazeH MacnOHanbAHeH pasnpeAenuTene XepMeTHIMpaH TpaHcdopmaron
4 20/0,4kV, 800 KVA, ¢ KOMBHHYPAHD 3aLLNTHO pens 1 1
5 TpudpaseH MachnoHanbiHEH pasnpeAenUTeneH XepMeTHaupad TpaHcdopmaTop 1 i
20/0,4kV, 50 kVA, ¢ HuBOnoOKasaTen
6 Tpudasen MacnoHanmbiHeH pasnpeientTencH xepMeTHsupad TpaxcdhopmaTop 1 2
20/0,4kV, 100 kVA, ¢ HuBonoxasaren
7 TputhaseH MacnoHansbnNHeH pasnpeAenuTeneH XepMeTksKpan Tpancgopmatod 1 4
2010,4kV, 160 kKVA, ¢ HuBonokasaten
8 TpuchaseH MACAOHANLAHEH PAsNPEAENUTENeH XepMeTU3MpaH TpaHchopmaToy i '2
20/0,4KV, 250 kVA, ¢ HuBONOKa3aTen
9 TpuchaseH MACNOHANBAHEH pasfipeReNWTensH XepMeTHaupaH TpaHcdopMaTop 1 3
20/0,4KV, 400 KVA, ¢ HuBONOKas3aTen
10 TpudbaseH MacnoHanbnHeH PasnpeferMTeneH XepMEeTUIUpaH TpaxchopmarTop 1 3
20/0,4kV, 630 kVA, ¢ HsBOTIOKa3aTEN
11 TpuchaseH MACNOHaNLNHEH pasnpefenvTeneH XepMeTHIupan Tpaxcopmarop 1 2
20/0,4kV, 800 kVA, ¢ HUBONOKa3aTEN
s BEz TRANSFom*)ATOR\', as. ~ '
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2/ ONMAKOBKA /Konohw oT 4 oo 7 ce noNLNBaT OT y4yacTHUKal

OBOCOEEHA NO3VLNA 3
Munuma
No neH B Bpoil Ha Pasmepu Ha .
o 7| onakoBKara pyTO
HaumeHoBaHKe HA MaTepuan pasMep | o o Eka crokara B | oon  Bx | Termo, kr.
Ha OMaKoBKa w
napTuaa
1 2 3 4 5 6 7
Tpudbased MacnoHanbNHeH pasnpepenuTensH XepMmertnanpad #7 ,% Bey
1 TpaHChOpMATOR 20/0,4kV, 250 KVA, ¢ KomGuHRpaHd 1 /5 / 1 Y -
3aUTHO pene Hioil fraxt] | 995
TpuchaseH MACNOHANBLNHEH pajnpefenuTencH XepMeTnaupa
2 Tpakcdopmarop 20/0,4kV, 400 kVA, ¢ koMGuHMpang 1 i // /lé? (f;_z, i ff‘f'ﬁ
3alMTHO pene
TputhaseH MacnoHaNLAHEH PasNPEAenuTeneH XepmetHanpad
3 TpakcopMarop 20/0,4kV, 630 KVA, ¢ xoMBUHMpaKd 1 v e )
: 3aLMTHO pene 1 mox €2k Bo| 1608
TpudpaseH MacHOHaNLAHEH Pa3npefenuTencH xepMeTnanpaH
4 TpaHcdopmarop 20/0,4kV, 800 kVA, ¢ xomGuHWpaHd 1 i ;
38LLYUTHO pene { 7.4 %»t’ 7 | LMo
TpihaseH MaCNOHANBLIHEH PasnpegenuTened xepmeTtuaupan
J Tparchopmarop 20/0,4kV, 50 kVA, ¢ Husonokasaren 1 If ‘/ e{@‘r 5- Ige:74 ‘170
TpuchaseH MacnoHankNHEH pasnpejenvTenet xepMeTHavpaH
6 TpaHchopmarep 20/0,4kV, 100 kKVA, ¢ nusonokasaren 1 i /I' ?&4’ f?k’ /,2& ?EF
TprthazeH MACNOHANBNHEH PA3NPEAENUTENEH XepMeTHanpaH . .
7 Tpaucdopmarop 20/0,4kV, 160 KVA, ¢ HuBonokasarten 1 i { fg '(éf ¥ ﬁ? ‘Pf 0
Tputhazex MacnoHanbhHEH pasnpefeiUTeNeH XepMeTHanpaH
8 TpaHcdropmarop 20/0,4kV, 250 KVA, ¢ HuBonokasaten 1 W 4 %X ?:Zk '737 @(
Tpudased MacnoHanbnHeHd PasnpeaenHTengH XepMeTuanpaH . .
9 Tpancdiopmarop 20/0,4kY, 400 KVA, ¢ nueonokasaten 1 It 4 s 3k By | 1290
TpuchaseH MACNOKaNLAHEH pa3nNpefenuTencH XepMeTUsHpaH -
10 TpaHcthopmatop 20/0,4KV, 630 kVA, ¢ HuBONOKAZaTEN 1 i 1 Box B bp| 766
TpuchaseH MacnoHanbnHeH PasnpeAenuTENeH XepMeTHaupaH
11 Tpaxcdopmarop 20/0,4kV, 800 KVA, ¢ HuBonokasarten i . " /; 4{{ ¥ ?0-1’ ” 7 JZ//O
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ETD TRANSFORMATORY a.s.
ELEKTROTECHNICKA ZKUSEBNA

Zborovské 54/22, Doudlevce, 301 00 Pizeiy, Czech Republic

tel.: +420 373 031 660, fax: +420 373 031 662, e-mail: info-ez@etd-bez.cz Total sheets: 14

Test Report
AP_EZ/2016/049/01/EN

Customer: BEZ TRANSFORMATORY a.s.
Rybniéna 40
835 54 Bratislava
Tested object: Transformer TOHn 359/22, s.n. 0363336
Test take over date: - September 238 2016
Test realization date: September 28", 2016
Test identification No.; 365-302-1624 Evidentiary No: 48/2016
Order No: B06/4500006720 |

Testing methods, regulations:

ACCREDITED TESTS ACCORDING TO SOP_EZ/2, 4, 6 and 8:

CSN EN 60076-1, Clause 11.2 Measurement of winding resistance

C'SN EN 60076-1, Clause 11.4 Measurement of short-circuit impedance and load loss
C'SN EN 60076-1, Clause 11.5 Measurement of no-load loss and current

CSN EN 60076-2 ed.2 Power transformer — Part 2:

. ‘ Temperature rise for liquid-immersed transformers . -
CSN EN 60076-3 ed.2, Clause 13.2  Full wave lightning impulse test (LI)

Test results: : In the text.

Enclosures: -- ’ : : )
. { / ¢ 4 e R
. : \\J hRY

InPlzefi,  30™ September 2016 Petr Sfma \f

Electrical Testing Laboratory Director
Test Report is issued in 3 copies — 2 are obtained by the customer and 1 is kept in the Laboratory.
Test Report is issued for the customer in electronic form too.
Metheds used in testing are specified in the Quality Manua! of the Electrical Testing Laboratery and safisfy the precision requirements according to the

respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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Tested object

Oil-immersed transformer TOHn 359/22.
TORY
BRATISLAVA SLOVAKIA

GASEH MACREH TRAHCOORMATOR

--:.'mi “TCHn 359/22 ]
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Performed tests
Routine tests:

* Measurement of winding resistance according to the Standard (SN EN 60076-1, Clause 11.2,
The test was carried out at tappings 1, 3 and 5 of the tested {ransformer.

* Measurement of short-circuit impedance and load loss according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer,

* Measurement of no-load loss and current according to the Standard CSN EN 60076-1,
Clause 11.5. The test was carried out at main tap of the tested transformer.

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision reguirements according to the
respective standards. The presented test results ate in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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Type tests:

o Temperature rise test according to the Standard CSN EN 60076-2 ed.2 at tapping 3 of the tested

fransformer with ratio 20/0.4 kV.

e Full wave lightning impulse test (LI) of the tested transformer according to the Standard
CSN EN 60076-3 ed.2, Clause 13.2, Test wag carried out at HV side with negative wave 150 kV,

Used apparatuses

Name Type

Digital multimeter Fluke 189

Digital multimeter Fluke 179

Digital oscilloscope AT DSO7034A
Digital oscilloscope Keysight DSO-X 4034A
Isolating converters BB3652

Mercury thermometer from 0°C to 50°C
Digital thermometer GMH 3710

Current transformer ABB Petercem EA100
Current transformer ABB Petercem EA100
Current transformer ABB Petercem EA100
Three-phase power analyzer D6100

Power analyzer Norma 5000

Impulse Analyzing System HiAS 743

Filing No.

PMMm 263
PMMm 269
PMMo 265
PMMo 270
PMMp 254
PMMt 239
PMMt 268
PMTro2 - {
PMTr 93
PMTr 94
PMWa 19
PMWa 27
176736

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision reguirements according to the
respective standards, The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole,

In case of discrepancies the Czech version of the Test Report takes precedence.
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Customer:

Measurement of winding resistance
Description

. 1he measurement of winding resistance was performed according to the Standard
CSN EN 60076-1, Clause 11.2.3. Measurement was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state. -

Winding resistances each of above mentioned tappings were measured with DC current, with
Ohm’s method, between terminals of each phase on HV side of transformer and between node and
terminal of respective phase on LV side of tested transformer. The mean temperature of cooling liquid
(temperature of transformer winding) was measured during the test. Temperature was between
22.3 °C and 22.7 °C. Resulting value of the resistance was recalculated to 75 °C.

Results
Resistances of transformer winding are noted in Tab. 1.

- Side of . Before type and special tests
transformer Tap Terminal Rme;su,eci (?)E; II){qs (Q ): Y (

1 1U-1V | 9.636676126 | 11.61045316

(+5%) 1U-1W | 9.680634743 | 11.66341535

1V—-1W | 9.660335285 | 11.63895817

v 3 1U-1V | 9.129011656 | 10.99880922

© %) IU-1W | 9.165738826 | 11.04305883

1V —1W | 9.155209410 | 11.03037278

5 1U-1V | 8.623641358 | 10.38992935

(-5%) 1U-1W | 8.662324251 | 10.43653524

IV—1W | 8.598903282 | 10.36012444

2n—2u | 0.001932286 | 0.002326247

Ly 2n—2v | 0.001916093 | 0.002307650

2n—-2w | 0.001916987 | 0.002308726

Tab. 1: Resistances of {ransformer winding,

Measurement of short-circuit impedance and load loss
Description

Measurement of short-circuit impedance and load loss was performed according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Voltage was applied to HV terminals of the transformer, LV terminals were shott circuited. Supply
current of 50 Hz was ca. 4 A. Temperature was 22.5 °C.,

Measured values of short-circuit impedance and load loss were corrected for the reference
temperature 75 °C,

Results
Measured values of short-circuit impedance and load loss are noted in Tab. 2.
Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
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ZaAPy
Tapping 1{(+5%)]|3(0%) | 5(-5%)
Zoneasured { £2) 44,52 40.24 35.60
Z45(Q2) 44,93 40.71 36.17
A Py measured (W) | 321776 | 3871.41 | 465032
APyr75 (W) 395337 | 457021 | 5342.73

Tab, 2: Values of the short-circuit impedance and load loss.

Measurement of no-load loss and currents
Description

. Measurement of no-load losses and currents was performed according to the Standard
CSN EN 60076-1, Clause 11.5. The test was carried out at main tap of the tested transformer in
temperature steady state.

Supply voltage was applied to LV terminals of the transformer; HV terminals were no-loaded.
Supply voltage during the measurement was set to 90 %, 100 % and 110 % of rated voltage Ua.

Results

Measured values of no-load losses and curtents are noted in tab. 3 and 4

90 % U, 100% U, | 110% U,
(208V) (231V) | (254V)
APy (W) 328.0 421.4 546,6
Tab. 3: Values of the no-load losses.
90 % U, 100% U, | 110% U,
) (208V) (231V) | (254V)
L (A) 1.0247 1.1057 1.4079

Tab. 4: Values of the no-load currents.

Methods used in festing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
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Temperature rise test
Description

Short-circuit method was used. Transformer was connected to the testing circuit according to the
fig. 1. Lead-in copper cables 16 mm? on the side of HV terminals and copper pas with dimension ca.
800 mm? on the side of LV terminals were used, Frequency of power source was f = 50 Hz.

Mean temperature of the side of the HV and LV winding was determined by measuring of
clectrical resistance of the winding, Wiring is shown in fig. 2. The resistance was measured by Ohm’s
method on both sides. At the end of the test, the time development of the resistance was recorded from
the moment after switching circuits and electrical -stabilization of the measuring circuit. The
development was extrapolated to the moment when testing current was switched off,

Other temperatures were measured by thermocouples in connection with a measuring system. Oil
temperature was measured in the oil sump at the top of the transformer. Side surface temperature was
measured in eight points, four ones up and four ones down, close to comners of the transformer
container. These values were used to calculate the temperature of the middle oil layer.

Ambient temperature was measured in four points, approximately 2 m distant from the transforme;(;
in one half of its height. Mean value was used to process results,

The test was divided into two parts. The first one was designated for measurement of the oil
temperature rise above ambient. The second one was designated for measurement of the winding
temperature rise above oil,

In the first part the transformer was loaded by a current (slightly higher than the nominal one)
which generated the total losses (no-load losses plus short-circuit losses) 5022,3 W in the
transformer. The losses were measured on the HV terminals side. The losses were kept constant
during the test, while the current slightly changed. When oil temperature became steady, the
temperature of the middle oil layer was determined.

In the second part of the fest the transformer was loaded by its nominal current
I=11.55 A for 1 hour, At the end the mean temperature of the winding and the temperature of the
middle oil layer were determined.

Methods used in testing are specified in the Quality Manual of the Blectrical Testing Laboratory and satisfy the precision requirements according to the
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Fig. 1: Measuring stand.

1
1L

VN NN
G Generator 800 kVA, vV generator breaker,
P auxiliary transformer, B shunt for current measurement,
Z tested transformer.
Fig. 2: Testing power circuit for the temperature rise test.
R . Z _ . R
1
1 ) —_ . —
— 7 N —
1
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1
B, _ H : — B
— N, L —
1 H ]
! i i |
Yy Y Yy
I U U I
Z Tested transformer, S, S, stabilized source of DC,
By, B;  shunts for current measurement, R stabilizing resistors.

Fig. 5: Circuit for resistance measurement, arrows shows the connection to the measuring system.

Results

The test lasted 11.4 hours and it was finished according to Standard CSN EN 60076-2 ed.2,
Clause 7. Examples of time development of temperature are shown in fig. 3. Example of time
development of interlaced and extrapolated resistance of the winding, connected to the LV and HV
terminals, after the temperature rise test, are shown in fig, 4. Measured values of the resistance of the
winding were extrapolated to the end of the temperature rise test. Recalculation between the
resistances of the winding to the temperature was made by formula:

0,=Ry/Ry- (235+04)—235
®,— temperature at the end of the test; ®; — temperature before the test; Ry — resistance of the winding

at the end of the test; Ry — resistance of the winding before the test. _
PR
Final results of temperature rise test are presented in tab. 5. F&
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Fig. 3: Examples of temperature during the test.
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Fig. 4: Time development of interlaced and extrapolated resistances of the windings on the side of
LV terminals after the temperature rise test.
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Temperature| Limit |Interpretation
rise (K) (K) [ of test results
Temperature rise of the upper layer of oil 58.0 60 Passed
Middle temperature rise of the oil 48.3 - -
Middle temperature HYV side 634 65 Passed
rise of the winding LV side 64.8 65 Passed
Tab.5: Temperature rise above ambient temperature, calculated by  Standard

CSN EN 60076-2 ed.2. Uncertainty of temperature rise is maximally 1.2 K for oil
measuring and 3.0 K for temperature rise test of winding. This uncertainty is calculated as
product of standard uncertainty and coefficient “k”, which corresponds to the interval of
reliability circa 95%, which in case of standard distribution corresponds to cocfficient k = 2.

Interpretation of the test results:

It is possible to certify according to the Standard CSN EN 60076-2 ed.2, Clause. 7.11
,,Uncertainties affecting the results of the temperature rise test, that the estimation of uncertainties
should not be used for certification of specified limits gaining. Uncertainties should be used for
information only.
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Full wave lightning impulse test (LI}
Description

Full wave lightning impulse test was performed according to the Standard CSN EN 60076-3 ed.2,
Clause 13.2 at the principal tapping of the tested transformer with ratio 20/0.4 kV. The test was
performed with standardized 1.2 ps *°%/50 ps FH0% lightning impulse of a negative polarity,
U=150kV. The value of the testing voltage was chosen by the customer from the Standard
CSN EN 60076-3 ed.2, Table 2,

The test was performed for the following combination:

* 1 reference impulse (50 — 70% U),
* 3 impulses of 100 % U level,

This impulse combination was applied gradually to every phase terminal of the tested HV winding,
The remaining phase terminals and the tank of the transformer were grounded. One additiona!
measuring channel was used for the measurement of the current flowing from the remaining tw
interconnected phase terminal to the ground,

The lighting impulse test was performed under the following atmospheric conditions:

¢ atmospheric pressure: 99.33 kPa,
e temperature: 19.5 °C.
Results

The following test division and classification of each oscillogram is related to numeration,
indicated under each following oscillogram No. 1 ~ 13 in figs 5-8:.

Shape of wave — oscillogram 1.

Reference impulse — oscillograms 2 (phase 1U), 6 (phase 1V) and 10 (phase 1W),

Phase 1U — oscillograms 3, 4 and 5.

Phase 1V — oscillograms 7, 8 and 9. _
Phase 1W — oscillograms 11, 12 and 13. (

Interpretation of the test results:

It is evident (oscillograms in fig. 5 - 8) that the insulation of the tested transformer passed the
lightning impulse tests (LI).
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Fig. 5: Lighting impulse test.
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Fig. 6: Lighting impulse test.
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Fig. 7: Lighting impulse test.
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Fig. 8: Lighting impulse test.
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Customer: BEZ TRANSFORMATORY a.s.
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835 54 Bratislava
Tested object: Transformer TOHn 379/22, s.n. 0363137
Test take over date: September 23% | 2016
T'est realization date: September 29™ | 2016 :
Test identification No.: 365-302-1624 Evidentiary No: 48/2016 (
Order No: B06/4500006720 ]

Testing methods, regulations:

ACCREDITED TESTS ACCORDING TO SOP_EZ/2, 4, 6 and 8:

CSN EN 60076-1, Clause 11.2 Measurement of winding resistance

CSN EN 60076-1, Clause 11.4 Measurement of short-circuit impedance and load loss
C'SN EN 60076-1, Clause 11.5 Measurement of no-load loss and current

CSN EN 60076-2 ed.2 Power transformer — Part 2:

5 Temperature rise for liquid-immersed transformers
CSN EN 60076-3 ed.2, Clause 13.2  Full wave lightning impulse test (L)

Test results: In the text. (

Enclosures: -
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InPlzefi,  30™ September 2016 ' Petr Sima

Electrical Testing Laboratory Director
Test Report is issued in 3 copies — 2 are obtained by the customer and 1 is kept in the Laboratory.
Test Report is issued for the customer in electronic form too.
Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the

respective standards. The presented test results are in relation to the subject of these {ests only. The Test Report may be reproduced only as a whole.
In case of discrepancics the Czech version of the Test Report takes precedence,
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Performed tests
Routine tests:

o Measurement of winding resistance according to the Standard CSN EN 60076-1, Clause 11.2.
The test was carried out at tappings 1, 3 and 5 of the tested transformer.

o Measurement of short-circuit impedance and load loss according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer.

o Measurement of no-load loss and current according to the Standard CSN EN 60076-1,
Clause 11.5. The test was carried out at main tap of the tested transformer.

Methods vsed in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precisio r;?‘}lirements according to the
respective standards. The preseated test results are in relation to the subject of these tests only, The Test Report may be reprodused only as 2 whole.
In case of disercpancies the Czech version of the Test Report takes precedence.
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Type tests:

e Temperature rise test according to the Standard CSN EN 60076-2 ed.2 at tapping 3 of the tested
transformer with ratio 20/0.4 kV.

o Full wave lightning impulse test (LI) of the fested transformer according to the Standard
CSN EN 60076-3 ed.2, Clause 13.2. Test was caried out at HY side with negative wave 150 kV.

Used apparatuses

Name Type Filing No.

Digital multimeter Fluke 189 PMMm 263

Digital multimeter Fluke 179 PMMm 269

Digital oscilloscope AT DSO7034A PMMo 265

Digital oscilloscope Keysight DSO-X 4034A PMMo 270

Isolating converters BB3652 PMMp 254 ,
Mercury thermometer from 0°C to 50°C PMMt 239 (
Digital thermometer GMH 3710 PMMTt 268 '
Current transformer ABB Petercem EA100 PMTr 92

Current transformer ABB Petercem EA100 PMTr 93

Current transformer ABB Petercem EA100 PMTr 94

Three-phase power analyzer D6100 PMWa 19

Power analyzer Norma 5000 PMWa 27

Impulse Analyzing System HiAS 743 176736

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole,
In case of discrepancies the Czech version of the Test Report takes precedence.
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Measurement of winding resistance
Description

_ The measurement of winding resistance was performed according tfo the Standard
CSN EN 60076-1, Clause 11,2,3. Measurement was cartied out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Winding resistances each of above mentioned tappings were measured with DC current, with
Ohm’s method, between terminals of each phase on HV side of transformer and between node and
terminal of respective phase on LV side of tested transformer. The mean temperature of cooling liquid
(temperature of transformer winding) was measured during the test. Temperature was 22.4 °C.
Resulting value of the resistance was recalculated to 75 °C.

Results
Resistances of transformer winding are noted in Tab. 1.

Side of o : . _ Before type and special tests
transformer Tapr Terminal _ Rmu—s“md (EP) ' I;lvs( Q,)

[ 1U-1V | 5413261123 | 6519467553

(+5 9y | TU=1W | 5419628383 | 6527135970

1V —1W | 5430576016 | 6.540320765

TU_1V | 5.125074746 | 6.172389943

HY (03;%,) 1U—1W | 5.133326675 | 6.182328164
1V_1W | 5.142458309 | 6.193325858

TO_1V | 4.840437458 | 5.829586682

. Sopy [LU=1W | 4847204409 | 5837784642

IV~ 1W | 4.857349674 | 5.849954930

2n—2u | 0.001054948 | 0.001270528

Lv 2n—2v | 0.001087017 | 0.001301563
2n—2w | 0001103326 | 0.001328792

Tab. 1: Resistances of transformer winding.

Measurement of short-circuit impedance and load loss

Description

_ Measurement of short-circuit impedance and load loss was performed according to the Standard
(SN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Voltage was applied to HV terminals of the transformer, LV terminals were short circuited. Supply
current of 50 Hz was ca. 10 A. Temperature was 22.7 °C,

Measured values of short-circuit impedance and load loss were corrected for the reference

temperature 75 °C.
5,
N N

Measured values of shori-circuit impedance and load loss are noted in Tab. 2. \\ \
\\

Resuits

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests onky. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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APygs (W) 5637.77 | 649530 | 7594.04

AP_EZ2016/050/01EN <N
Total sheets: 13 % H
e T

Tab. 2: Values of the short-circuit impedance and load loss.

Measurement of no-load loss and currents
Description

, Measurement of no-load losses and currents was performed according to the Standard
CSN EN 60076-1, Clause 11.5. The test was carried out at main tap of the tested transformer 1(
temperature steady state,

Supply voltage was applied to LV terminals of the transformer; HV terminals were no-loaded.
Supply voltage during the measurement was set to 90 %, 100 % and 110 % of rated voltage Us.

Results

Measured values of no-load losses and currents are noted in tab. 3 and 4.

90 % U, 100% U, | 110% U,

) (208 V) (231V) | (254V)

APy (W) 4482 586.2 813.1
Tab. 3: Values of the no-load lossés.
(

90 % U, 100% U, | 110% U,

A (208 V) (231 V) | (254V)
Li(A) 1.0504 1.6423 6.5117

Tab. 4: Values of the no-load currents.

Methods wsed in testing are specified in the Quality Manual of the Blectrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czzech version of the Test Report takes precedence.
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Temperature rise fest
Description

Short-circuit method was used. T ransformer was connected to the testing circuit according to the
fig. 1. Lead-m copper cables 16 mm? on the side of HV terminals and copper pas with dimension ca.
800 mm?” on the side of L'V terminals were used. F tequency of power source was f= 50 Hz.

Mean temperature of the side of the HV and LV winding was determined by measuring of
electrical resistance of the winding. Wiring is shown in fig. 2. The resistance was measured by Ohm's
method on both sides. At the end of the test, the time development of the resistance was recorded from
the moment after switching circuits and electrical stabilization of the measuring circuit. The
development was extrapolated to the moment when testing current was switched off,

Other temperatures were measured by thermocouples in connection with a measuring system. Oil
temperature was measured in the oil sump at the top of the transformer, Side surface temperature was
measured in eight points, four ones up and four ones down, close to corners of the transformer
container. These values were used to calculate the temperature of the middle oil layer.

Ambient temperature was measured in four points, approximately 2 m distant from the transforme”
in one half of its height, Mean value was used to process results.

The test was divided into two parts. The first one was designated for measurement of the oil
temperature rise above ambient. The second one was designated for measurement of the winding
temperature rise above oil.

In the first part the transformer was loaded by a current (slightly higher than the nominal one)
which generated the total losses (no-load losses plus short-circuit losses) 70383 W in the
transformer. The losses were measured on the HV terminals side. The losses were kept constant
during the test, while the current slightly changed. When oil temperature became steady, the
temperature of the middle oil layer was determined.

In the second part of the test the transformer was loaded by its nominal current
I=18.19 A for 1 hour. At the end the mean temperature of the winding and the temperature of the
middle oil layer were determined.

Methods used in festing are specified in the Qual:ty Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in refation to the subject of these tests only. The Test Report may be reproduced only as a whole,
In case of discrepancics the Czech version of the Test Report takes precedence.
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Fig. 1: Measuring stand.

VN NN
G Generator 800 kVA, v generator breaker,
r auxiliary transformer, B shunt for curent measurement,
Z tested transformer,
Fig. 2: Testing power circuit for the temperature rise test. {
2 L . R
! 1
|y I — e —
| == — 7/ N —
i 1
2 3k :
]
R e o
A - i ) E t \L
Yy e e vy
I U U I
VA Tested transformer, SuL S; stabilized source of DC, .
By, B,  shunts for current measurement, R stabilizing resistors. (

Fig. 5: Circuit for resistance measurement, arrows shows the ¢onnection to the measuring system.

Resulits

The test lasted 11.4 hours and it was finished according to Standard CSN EN 60076-2 ed.2,
Clause 7. Examples of time development of temperature are shown in fig. 3. Example of time
development of interlaced and extrapolated resistance of the winding, connected to the LV and HV
terminals, after the temperature rise test, are shown in fig. 4. Measured values of the resistance of the
winding were extrapolated to the end of the temperature rise test. Recalculation between the
resistances of the winding to the temperature was made by formula:

@2=Rz/Ry - (235+©;)~235

O, — temperature at the end of the fest; @ — temperature before the test; R, — resistance of the winding
at the end of the test; Ry —resistance of the winding before the test.

Final results of temperature rise test are presented in tab. 5,

Methods used in testing are specified in the Quality Manual of the Efectrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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Fig. 3: Examples of temperature during the test.
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Fig. 4: Time development of interlaced and extrapolated resistances of the windings on the side of
LV terminals after the temperature rise test.

Temperature| Limit |Interpretation
. rise (K) (K) | of test results
Temperature rise of the upper layer of oil 393 60 Passed
Middle temperature rise of the oil 32.15 - - N
Middle temperature HYV side 64.2 65 Passed ( \\:\
rise of the winding  [LV side 63.6 65 Passed \J\
Tab.5: Temperature rise above ambient temperature, calculated by  Standard

CSN EN 60076-2 ed.2, Uncertainty of temperature rise is maximally 1.2 K for oil
measuring and 3.0 K for temperature rise test of winding, This uncertainty is calculated as
product of standard uncertainty and coefficient “k”, which corresponds to the interval of
reliability circa 95%, which in case of standard distribution corresponds to coefficient k = 2.

Methods used in testing are specified in the Quﬂllty Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are In relation to the subject of these tests only. The Test Report may be reproduced only 25 a whole.
In case of discrepancies the Czech version of the Test Report takes precedence,
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Interpretation of the test results:

It is possible to certify according to the Standard SN EN 600762 ed.2, Clause. 7.11
»Uncertainties affecting the results of the temperature rise test, that the estimation of uncertainties
should not be used for certification of specified limits gaining. Uncertainties should be used for
information only.

Full wave lightning impulse test (L)
Description

Full wave lightning impulse test was performed according to the Standard CSN EN 60076-3 ed.2,
Clause. 13.2 at the principal tapping of the tested transformer with ratio 20/0.4 kV. The test was
performed with standardized 1.2 ps*°%/50 us 2% liohtning impulse of a negative polarity,
U=150kV. The value of the testing voltage was chosen by the customer from the Standard
CSN EN 600763 ed.2, Table 2. (

(
The test was performed for the following combination:

* ] reference impulse (50 — 70% U),-
¢ 3 impulses of 100 % U level.

This impulse combination was applied gradually to every phase terminal of the tested HV winding.
The remaining phase terminals and the tank of the transformer were grounded. One additional
measuring channe] was used for the measurement of the current flowing from the remaining two
interconnected phase terminal to the ground.

The lighting impulse test was performed under the following atmospheric conditions:

¢ atmospheric pressure: 100.33 kPa,
¢ tfemperature: 18.7 °C.
Results (

|
The following test division and classification of each oscillogram is related to numeration,
indicated under each following oscillogram No. 1 — 13 in figs 5-8:.

Shape of wave — oscillogram 1.

Reference impulse — oscillograms 2 (phase 1U), 6 (phase 1V) and 10 (phase 1W),
Phase 1U — oscillograms 3, 4 and 5.

Phase 1V — oscillograms 7, 8 and 9.

Phase 1W — oscillograms 11, 12 and 13.

Interpretation of the test results:

It is evident (oscillograms in fig. 5 - 8) that the insulation of the tested transformer passed the
lightning impulse tests (LI).

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and safisfy the precision requirements according to the
Tespective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of diserepancies the Czech version of the Test Report takes precedence.
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Fig. 5: Lighting impulse test.
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Fig. 6: Lighting impulse test.
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Fig. 7: Lighting impulse test.
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Test Report
AP_EZ/2016/051/01/EN

Customer: BEZ TRANSFORMATORY a.s.

Rybni¢ns 40

835 54 Bratislava
Tested object: Transformer TOHn 389/22, s.n. 0361831
Test take over date: September 23t , 2016
[Test realization date: September 30", 2016 :
Test identification No.: 365-302-1624 Evidentiary No: 48/2016 (
Order No: B06/4500006720 f

Testing methods, regulations:

ACCREDITED TESTS ACCORDING TO SOP_EZ/2, 4, 6 and 8:

CSN EN 60076-1, Clause 11.2
CSN EN 60076-1, Clause 11.4
C'SN EN 60076-1, Clause 11.5
CSN EN 60076-2 ed.2

Measurement of winding resistance

Measurement of short-circuit impedance and load loss
Measurement of no-load loss and current

Power transformer — Part 2;

Temperature rise for liquid-immersed transformers

CSN EN 60076-3 ed.2, Clause 13.2  Full wave lightning impulse test (L.I)

Test results: In the text, (

Enclosures: -
P

S e
{/(z:(f‘;—-—-\___

Petr Sima
Electrical Testing Laboratory Director

Test Report is issued in 3 copies — 2 are obtained by the customer and 1 is kept in the Laboratory.

Test Report is issued for the customer in electronic form too.
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In case of discrepancies the Czech version of the Test Report fakes precedence.

InPlzeti, 30™ September 2016




ELECTRICAY. TESTING LABORATORY Enclosure No.: 4 Sheet: 1 Total sheets: 13 s:ﬂi‘;
Accredited Testing Laboratory No, 1526  Customer: BEZ TRANSFOMATORY, Rybnitn4 40, 835 54 Bratislava

ETD TRANSFORMATORY a.s. Test Report No.: AP_EZ2016/0SOEN oSN, @\
..

Contents

Tested object ..oovvvvvvveerirenecennns eeterheehebeibete R e bR e R st R aR e e e b et neenn s nRne e
Performed testS...oenevcvcrerncrrs s b era et bbb e s p e neRe e e nns e e nn
Used apparatliSes e, ettt bbb e A bR e R sR e et aeannaeas
Measurement of winding resistance........ccccveeceriinnnnens erhetehesesestse et oA aresa s e rrenarerne
DESCIIPLION cveveveracrrierirrermrererernrmresasecrssisesssssesssesassnsssssssesasssens Ceeresheerirareaeabe st etesrebtsreseseaenaananeas
RESULLS .o vrceicesinerrereesseerreses e snessassnssresnsessressessesssssssssansresseanasense Ceverebevar e eyttt renasnes .
Measurement of short-circuit impedance and 10ad 10SS..o.vvvvvviviineinivnniecnnnnns feereererer e e e saes
Description......... reeeeteee e rerens bbb R et e s e e e nae
RESUMS 1t v ressesseeesssesssresnasseresseassenes vt be bbbt et an e
Measurement of no-load loss and currents..........couveeeeee ereereeber e bbb s eb e s s sre e e e r e aen e
JDICETE 1 15T ) s FRUORR ettt ettt st et e RS ebRB s a R RS R R
ReESUS . oveviririrerrssrress s sesseeersneessaeseesnnes e eeaerere iAo a A bRt s s s e e ae e ens
Temperature 1i8e 1eSt..ovvvmicmminiiisaeenns eetreteieeisebebeshorteaRe R e R Tt e beneraees e aneesrens
DESCIPLION. ..o st sre e essanae s Ceeneraete st s e st s Rt ra e nae e s
ReSUItS.civviirirereenreresesesnse e Ceeeeebant e bbb e eAe R e g e es s san s R st e et ennnanes
Full wave lightning impulse test (LD ..occovieerininnns Crere e etre e asae s et b s e eReb e e e R e e
DESCHPLION. ..o s eeesssass rersassee eereetee oo e s st e R SR e e b ns .
Results....coveerennnnen eebeebee et e e e r oAb R e e s e s e ereveebre e e et o nas e st st s ans s ens

00 00 OO0 O\ W W B B B LD LD W WD W b

Tested object
Oil-immersed transformer TOHn 389/22,

Performed tests
Routine tests:

o Measurement of winding resistance according to the Standard CSN EN 60076-1, Clause 11.2.
The test was carried out at tappings 1, 3 and 5 of the tested transformer.

s Measurement of short-circuit impedance and load loss according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer.

o Measurement of no-load loss and current according to the Standard CSN EN 60076-1,
Clause 11.5. The test was carried out at main tap of the tested transformet. .

.,

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards, The presented test results are in relation to the subject of these tests only. The Test Repori may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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Type tests:

* Temperature rise test according to the Standard CSN EN 60076-2 ed.2 at tapping 3 of the tested
transformer with ratio 20/0.4 kV,

¢ TPull wave lightning impulse test (LI) of the tested transformer according tfo the Standard
CSN EN 60076-3 ed.2, Clause 13.2. Test was carried out at HV side with negative wave 150 kV.

Used apparatuses
Name

Digital multimeter

Digital multimeter

Digital oscilloscope
Digital oscilloscope
Isolating converters
Mercury thermometer
Digital thermometer
Current transformer
Current transformer
Current transformer
Three-phase power analyzer
Power analyzer

Impulse Analyzing System

Methods used in testing are specified in the Quali
respective standards, The presented test results are

Type

Fluke 189

Fluke 179

AT DS07034A
Keysight DSO-X 4034A
BB3652

from 0°C to 50°C
GMH 3710

ABB Petercem EA100
ABB Petercem EA100
ABB Petercem EA100
D6100

Norma 5000

HiAS 743

In case of discrepancies the Czech version of the Test Report takes precedence,

Filing No.

PMMm 263
PMMm 269
PMMo 265
PMMo 270
PMMp 254 (
PMMLt 239
PMMLt 268
PMTr 92
PMTr 93
PMTr 94
PMWa 19
PMWa 27
176736

ty Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
in relation fo the subject of these tests only, The Test Report may be reproduced only as a whole,
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Measurement of winding resistance
Description

. The measurement of winding resistance was performed according to the Standard
CSN EN 60076-1, Clause 11.2.3. Measurement was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Winding resistances each of above mentioned tappings were measured with DC current, with
Ohm’s method, between terminals of each phase on HV side of transformer and between node and
terminal of respective phase on LV side of tested transformer. The mean temperature of cooling liquid
(temperature of transformer winding) was measured during the test. Temperature was 22.5 °C.

Resulting value of the resistance was recalculated to 75 °C,

Results

Resistances of transformer winding are noted in Tab. 1.

Sideof | Ta'p Terminal " Before type and special fests
transformer o - | Ruaswrea (2) Ry ()

1U-1V | 4130217695 | 4.972300915

(+ 51 %y LLU=1W 4122274221 | 4.962737897

1V-1W | 4131014447 | 4.973260110

v 1U -1V | 3.907538807 | 4.704221476

(03%) 1U—1W | 3.898721044 | 4.693605917

1V —1W | 3.905860784 | 4.702201332

1U-1V | 3.686047671 | 4.437571954

(- 55% y {1U-1W 3.678689180 | 4.428713187

1V —1W | 3.686406004 | 4.438003344

- 2n—2u | 0.000788773 | 0.000949591

2n—2v | 0.000777999 | 0.000936620

2n—2w | 0.000799017 | 0.000961923

Tab. 1: Resistances of transformer winding.

Measurement of short-circuit impedance and load loss

Description

_ Measurement of short-circuit impedance and load loss was performed according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Voltage was applied to HV terminals of the transformer, LV terminals were short circuited. Supply
current of 50 Hz was ca. 13 A, Temperature was 22.7 °C.

Measured values of short-circuit impedance and load loss were corrected for the reference
temperature 75 °C, '

Results \\ )

. s O
Measured values of short-circuit impedance and load loss are noted in Fab, 2. \Q\s RN

0\

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards, The presented test resuits are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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ZaAPy
Tapping 1(+5%)[3(0%) [ 5(-5%)
Zmeasured ( Q) 32,70 28.82 25.49
Z5(8) 32.79 28.94 25.62
APy measwred (W) | 574595 | 688553 | 8291.65
A Pys (W) 6900.20 | 7998.12 | 9372.92

Tab. 2: Values of the short-circuit impedance and load loss.

Measurement of no-load loss and currents
Descripfion

Measurement of no-load losses and currents was performed according to the Standard
SN BN 60076-1, Clause 11.5. The test was carried out at main tap of the tested transformer ir
temperature steady state. L

Supply voltage was applied to LV terminals of the transformer; HV terminals wete no-loaded.
Supply voltage during the measurement was set to 90 %, 100 % and 110 % of rated voltage Us.

Results

Measured values of no-load losses and currents are noted in tab. 3 and 4.

90 % U, 100% U, | 110% U;
(208V) (231V) | (254V)

AP (W) | 4781 6438 | 869.4

Tab. 3: Values of the no-load los;ses.

90%U;, [ 100%U, | 110 % U;
(208V) | (231V) | (254 V)

L(A) 1.0976 17373 6.5700

Tab. 4: Values of the no-load currents.

Methods used in testing are specified in the Quality Manval of the Electrical Testing Iaboratory and satisfy the precision requirements according to the
Tespective standards. The presented test results are in relation to the subject of these tests only, The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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Temperature rise test
Description

Short-cireuit method was used, Transformer was connected to the testing circuit according to the
fig. 1. Lead-in copper cables 16 mm? on the side of HV terminals and copper pas with dimension ca.
800 mm?® on the side of LV terminals were used. Frequency of power source was = 50 Hz.

Mean temperature of the side of the HV and LV winding was determined by measuring of
electrical resistance of the winding. Wiring is shown in fig, 2. The resistance was measured by Ohm's
method on both sides. At the end of the test, the time development of the resistance was recorded from
the moment after switching circuits and electrical stabilization of the measuring circuit. The
development was extrapolated to the moment when testing current was switched off.

Other temperatures were measured by thermocouples in connection with a measuring system, Oil
temperature was measured in the oil sump at the top of the transformer. Side surface temperature was
measured in eight points, four ones up and four ones down, close to corners of the transformer
container. These values were used to calculate the temperature of the middle oil layer.

Ambient temperature was measuted in four points, approximately 2 m distant from the transformer,
in one half of its height. Mean value was used to process results.

The test was divided into two parts. The first one was designated for measurement of the oil
temperature rise above ambient, The second one was designated for measurement of the winding
temperature rise above oil.

In the first part the transformer was loaded by a current (slightly higher than the nominal one)
which generated the total losses (no-load losses plus short-circuit losses) 8631,1 W in the
transformer. The losses were measured on the HV terminals side. The losses were kept constant
during the test, while the current slightly changed. When oil temperature became steady, the
temperature of the middle oil layer was determined.

In the second part of the fest the transformer was loaded by its nominal current
I=23.09 A for 1 hour. At the end the mean temperature of the winding and the femperature of the
middle oil layer were determined.

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards, The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of diserepancies the Czech version of the Test Report takes precedence.
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Fig. 1: Measuring stand.

G v P B Z

VN
G Generator 800 kVA, A% generator breaker,
P auxiliary transformer, B shunt for current measurement,
Z tested transformer. )
Fig. 2: Testing power circuit for the temperature rise test.
R Z . 1 R
— ; : 1
' 1 7 i . ¢ : N 1
1 1
- 3k Z
1 1
= N e |
— ; - =
vy b ] vV
I U U I
Z Tested transformer, 86 S; stabilized source of DC, (
By, B;  shunis for current measurement, R stabilizing resistors.

Fig. 5: Circuit for resistance measurement, arrows shows the connection to the measuring system.

Results

The test lasted 11,2 hours and it was finished according to Standard CSN EN 60076-2 ed.2,
Clause 7. Examples of time development of temperature are shown in fig. 3. Example of time
development of interlaced and extrapolated resistance of the winding, connected to the LV and HV
terminals, after the temperature rise test, are shown in fig. 4. Measured values of the resistance of the
winding were extrapolated to the end of the temperature rise test. Recalculation between the
resistances of the winding to the temperature was made by formula

=R,/ Ry (235 + ©) —235

.- temperature at the end of the test; @1 — temperature before the test; R, — resistance of the winding
at the end of the test; Ry — resistance of the winding before the test.

Final results of temperature rise test are presented in tab. 5.

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are In relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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& 30 of the transformer
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Fig. 3: Examples of temperature during the test.

23,4
232
23,0
22,8
22,6
224
222

Resistance (m£2)

0 5 10 15 20 25
Time (min)

Fig, 4: Time development of interlaced and extrapolated resistances of the windings on the side of

LV terminals after the temperature rise test.

Temperature| Limit |Interpretation
_ . rise ( K) (K) | of test results
Temperature rise of the upper layer of oil 39.2 60 Passed
Middle temperature rise of the oil 32.1 -- -
Middle temperature HYV side 62.7 65 Passed
rise of the winding LV side 48.3 65 Passed
Tab.5: Temperature rise above ambient temperature, calculated by  Standard

CSN EN 60076-2 ed.2. Uncertainty of temperature rise is maximally 1.2 K for oil
measuring and 3.0 K for temperature rise test of winding. This uncertainty is calculated as
product of standard uncertainty and coefficient “k”, which corresponds to the interval of
religbility circa 95%, which in case of standard distribution corresponds to coefficient k = 2.

Methods used in testing are specified in the Quality Manual of the Elecirical Testing Laboratory and satisfy the precision requirements according to the
respective standards, The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole,
In case of discrepancies the Czech version of the Test Report takes precedence,
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Interpretation of the test results:

It is possible to certify according to the Standard CSN EN 60076-2 ed2, Clause, 7.11
»Uncertainties affecting the results of the temperature rise test”, that the estimation of uncertainties
should not be used for certification of specified limits gaining. Uncertainties should be used for
information only.

Full wave lightning impulse test (LI)
Description

Full wave lightning impulse test was performed according to the Standard CSN EN 60076-3 ed.2,
Clause 13.2 at the principal tapping of the tested transformer with ratio 20/0.4 kV. The test was
performed with standardized 1.2 ps *%/50 us****% lightning impulse of a negative polarity,
U=150kV. The value of the testing voltage was chosen by the customer from the Standard
CSN EN 60076-3 ed.2, Table 2. {

The test was performed for the following combination:

s 1 reference impulse (50 — 70% U),
¢ 3 impulses of 100 % U level.

This impulse combination was applied gradually to every phase terminal of the tested HV winding,
The remaining phase terminals and the tank of the transformer were grounded. One additional
measuring channel was used for the measurement of the current flowing from the remaining two
interconnected phase terminal to the ground.

The lighting impulse test was performed under the following atmospheric conditions:

» atmospheric pressure: 100.2 kPa,
* temperature; 18.9 °C.
Resuits (

The following test division and classification of each oscillogram is related to mumeration,
indicated under each following oscillogram No. 1 — 13 in figs 5-8:.

Shape of wave — oscillogram 1.

Reference impulse — oscillograms 2 (phase 1U), 6 (phase 1V) and 10 (phase 1W).
Phase 1U — oscillograms 3, 4 and 5.

Phase 1V — oscillograms 7, 8 and 9.

Phase 1W — oscillograms 11, 12 and 13.

Interpretation of the test results:

It is evident (oscillograms in fig. 5 - 8) that the insulation of the tested transformer passed the
lightning impulse tests (LI).

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
Tespective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole,
In case of discrepancies the Czech version of the Test Report takes precedence.
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Fig. 5: Lighting impulse test.
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Fig. 6: Lighting impulse test,
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Fig. 7: Lighting impulse test.
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Test Report
AP_EZ/2016/057/01/EN

Customer: BEZ TRANSFORMATORY a.s.

Rybni¢nd 40

835 54 Bratislava
Tested object: Transformer tank TOHn 388/22, d.n. 608 414/9
Test take over date: December 2™ , 2016
Test realization date: December 6, 2016
Test identification No.: 365-302-1628 Evidentiary No: 56/2016
Order No: B06/450000673 1

Testing methods, regulations:

TESTS ACCORDING TO
CSN EN 50464-4 Requirements and tests concerning pressurized coirugated tanks
Test results: In the text.
Enclosures: -- ;o
/ , .
(e e
InPlzefi, 7™ December 2016 Petr Sima

Electrical Testing Laboratory Director
Test Report is issued in 3 copies — 2 are obtained by the customer and 1 is kept in the Laboratory.
Test Report is issued for the customer in electronic form too.
Methods used in testing are speeified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards, The presented test results are in relation to the subject of these tests only, The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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Tested object

Corrugated tank for hermetically sealed oil-immersed transformer TOHn 388/22, drawing no. 608 414/9.
The tests were performed in factory BEZ TRANSFORMATORY a.s., supervised by representative of
ETD testing laboratory., _

Performed tests (
Special tests:

» Tank cyclic endurance test according to the Standard CSN EN 50464-4, Clause 4.3
» Tank static Jeakage test according to the Standard CSN EN 50464-4, Clause 4.4

Used apparatuses

Name Type / Filing No.

Stopwatch 0280002584

Monitoring system Comet MSS5 + PT1000 -+ manometer
Testing system Cyclic testing machine

Tank cyclic endurance test
Description

(

RATING VALUES OF TRANSFORMER TANK AND INITIAL PARAMETERS FOR THE |

TEST START .
Transformer tank drawing no. . 608 414/9
Oil weight 350 kg
Initial oil volume in tank Vo 389 dm’
Initial tank oil temperature Ty 20,1 °C
Volume expansion coefficient o 0,00075 K [mineral oil]
Oil volume added to tank AV =V(88-Tp) 19,8 dm’
0Oil volume extracted from tank AV'=Vou(To+25) 13,2 dm’
Max. allowed added oil volume after endurance test | [3%] 11,7 dm’

The above caleulated volume of oil (caleulated according to the Standard CSN EN 5 0464-4, Clause
3.3) was added or extracted from the transformer tank and the corresponding overpressure (" or
underpressure (p’) was measured on the tank cover.

The oil temperature during the testing was the same as the initial tank oil temperatute (£:3°C
according to the Standard CSN EN 50464-4, Clause 4.2).

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in refation to the subject of these tests only. The Test Report may be reproduced onty as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence,
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CYCLIC ENDURANCE TEST START -

Date / Time 02.12.2016 13:09
Initial Pressure in relaxed tank state Po 1012 mbar
Initial oil height in the testing machine hg 560 mm
Initial oil volume in the testing machine Vu 29,8 dm”
1 cycle duration | 123 s

The tank endurance test was performed according to the Standard CSN EN 50464-4, Clause 4.3.
2000 cycles of overpressure and underpressure were performed. Each cycle lasted at least 120 s. After

the testing, measured oil volume was added to the tank to reach the initial pressure measured in
relaxed tank state (pz = p0).

[] \{)IL VOLUME MEASUREMENT ~ OIL PRESSURE MEASUREMENT

OIL TEMPERATURE MEASUREMENT

I I

TESTING DEVICE CONNECTION N .

CYCLIC ENDURANCE TEST FINISH

Date / Time 05.12.2016 12:28
No. of cycles 2000
Oil temperature at the end of the test T, 19,7 °C
0il volume in testing machine after the test V. 23,2 dm’
Oil volume added to the tank Vu- Va2 6,6 dm”
Pressure in relaxed tank state at the end of the test Pz 1012 mbar
Max. pressure during the test , Drmax 1179 mbar

Methods used in testing are specified in the Quality Manuat of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards, The presented test results are in relation to the subject of these tests only, The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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Transformer tank 608 414/9

No. of cycles
== (Overpressure = Underpressure

Tank static leakage test

Description A
The tank static leakage test was petformed according to the Standard CSN EN 50464-4, Clause 4.4.

After the endurance test the tank was for 24 hours loaded with pressure, which is equal to 120% of
maximum measured pressure during the endurance test,

_STATIC LEAKAGE TEST
Test pressure Pn=1,2(Pmax-Po) Do 1212 mbay
Date / Time Start 05.12.2016 13:44
Date / Time End 06.12.2016 13:56
Test pressure Start 1220 mbar
Test temperature Start 19,8 °C
Test pressure End 1218 mbar
Test temperature End : 19,4 °C

Results

After the tank endurance and the static leakage test, distribution transformer was visually inspected
and no leakage or excessive deformation was discovered.

Methods used in testing are specified in the Quality Manual of the Electrcal Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole,
In case of discrepancics the Czech version of the Test Report takes precedence.
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Test Report
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Customer: BEZ TRANSFORMATORY a.s.

Rybniéné 40

835 54 Bratislava
Tested object: Transformer tank TOHn 318/22, d.n. 608 426/2
Test take over date: November 22™ , 2016
Test realization date: November 26" | 2016
Test identification No.: 365-302-1628 Evidentiary No: 56/2016
Order No; B06/4500006731 '

Testing methods, regulations:

TESTS ACCORDING TO
CSN EN 50464-4 Requirements and tests concerning pressurized corrugated tanks
Test results: In the text.

; S W
Enclosures: -~ . \

(/' t;'/( ;/ .:,—-—-..____

InPlzefi, 28" November 2016 ) Petr Sima
Electrical Testing Laboratory Director

Test Report is issued in 3 copies — 2 are obtained by the customer and 1 is kept in the Laboratory.

Test Report is issued for the customer in electronic form too.

Methods used in testing are specified in the Quality Manual of the Electricat Testing Laboratory and satisfy the precision requirements according to the
respective standards, The presented test results are In relation to the subject of these tests only, The Test Report may be reproduced only as a whole,

In case of discrepancies the Czech version of the Test Report takes precedence.
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Tested object

Corrugated tank for hermetically sealed oil-immersed transformer TOHn 318/22, drawing no. 608 426/2.
The tests were performed in factory BEZ TRANSFORMATORY a.s., supervised by representative of
ETD testing laboratory.

Performed tests ' (
Special tests:

» Tank cyclic endurance test according to the Standard CSN EN 50464-4, Clause 4.3
o Tank static leakage test according to the Standard CSN EN 50464-4, Clause 4.4

Used apparatuses

Name Type / Filing No.

Stopwatch ' 0280002584

Monitoring system Comet MSS5 + PT1000 + manomefer
Testing system Cyclic testing machine

Tank cyclic endurance test
Description

(

RATING VALUES OF TRANSFORMER TANK AND INITIAL PARAMETERS FOR THE ‘

. TEST START
Transformer tank drawing no. 608 426/2
Oil weight 150 kg
Initial oil volume in tank Vo 167 dm’
Initial tank oil temperature To 19,7 °C
Volume expansion coefficient 0 0,00075 K™ [mineral oil]
0Oil volume added to tank AV'=Voa(88-To) 8,6 dny’
0il volume extracted from tank AV '=Voa(Tg+25) 5,6 dm’
Max. allowed added oil volume after endurance test | [3%] 5 dm’

The above calculated volume of oil (calculated according to the Standard CSN EN 50464-4, Clause
3.3) was added or extracted from the transformer tank and the corresponding overpressure (p*) or
underpressure (p’) was measured on the tank cover.

The oil temperature during the testing was the same as the initial tank oil temperature (£3°C
according to the Standard CSN EN 50464-4, Clause 4.2),

Methods used in testing are specified in the Quality Manual of the Elecirical Testing Laboratory and satisfy the precision requirements according to the
respective standards, The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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CYCLIC ENDURANCE TEST START

Date / Time 22.11.2016 09:58
Initial Pressure in relaxed tank state Po 1013 mbar
Initial oil height in the testing machine hy 350 mm
Initial oil volume in the testing machine Vu 18,6 dm’
1 cycle duration ] 123 s

The tank endurance test was performed according to the Standard CSN EN 50464-4, Clause 4.3.
2000 cycles of overpressure and underpressure were performed. Each cycle lasted at least 120 s. After
the testing, measured oil volume was added to the tank to reach the initial pressure measured in

relaxed tank state (pz = p0).

\ OIL VOLUME MEASUREMENT

Qi PRESSURE MEASUREMENT

O TEMPERATURE MEASUREMENT

1

TESTING DEVICE CONNECTION

.
RN
Ny

N
N

CYCLIC ENDURANCE TEST FINISH

3
J

Date / Time 25.11.2016 09:36
No. of cycles 2000
Oil temperature at the end of the test T, 19,2 °C
Oil volume in testing machine afler the test V; 15,4 dm’
0il volume added to the tank V- Vs 3.2 dm’
Pressure in relaxed tank state at the end of the test Pz 1013 mbar
Max. pressure during the test Prmax 1196 mbar

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards, The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole,

In case of discrepancies the Czech version of the Test Report takes precedence.
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Tank static leakage test

Descripfion

The tank static leakage test was performed according to the Standard CSN EN 50464-4, Clause 4.4,
After the endurance test the tank was for 24 hours loaded with pressure, which is equal to 120% of
maximum measured pressure during the endurance test.

' STATIC LEAKAGE TEST L
Test pressure Pe=1,2(Pmax-Po)+Po 1233 mbar
Date / Time Start 25.11.2016 10:23
Date / Time End 26.11.2016 10:3¢
Test pressure Start 1236 mba
Test temperature Start 19,6 °C
Test pressure End 1234 mbar
Test temperature End ' 19,7°C

Results

After the tank endurance and the static leakage test, distribution transformer was visually inspected
and no leakage or excessive deformation was discovered.

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only, The Test Report may be reproduced only as a whole,
In case of discrepancies the Crech version of the Test Report takes precedence.
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Test Report
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835 54 Bratislava
Tested object: Transformer tank TOHn 358/22, d.n. 609 971/2
Test take over date: November 25% , 2016
Test realization date: November 29% , 2016
Test identification No.: 365-302-1628 Evidentiary No: 56/2016
iOrder No: B06/4500006731

Testing methods, regulations:

TESTS ACCORDING TO
CSN EN 50464-4 Requirements and tests concerning pressurized corrugated tanks
Test resulfs: In the text.
Enclosures: - .‘., ' - K /.
(k//x P
InPlzefi, 01 December 2016 Petr Sfma

Electrical Testing Laboratory Director
Test Report is issued in 3 copies — 2 are obtained by the customer and 1 Is kept in the Laboratory.
Test Report is issued for the customer in electronic form too.
Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the

fespective standards, The presented test results are in relation to the subject of these tests only: The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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Tested object

Corrugated tank for hermetically sealed oil-immetrsed transformer TOHn 358/22, drawing no. 609 971/2.
The tests were performed in factory BEZ TRANSFORMATORY a.s., supervised by representative of
ETD testing laboratory.

Performed tests (
Special tests:

¢ Tank cyclic endurance test according to the Standard CSN EN 50464-4, Clause 4.3
o Tank static leakage test according to the Standard CSN EN 50464-4, Clause 4.4

Used apparatuses

Name Type / Filing No.

Stopwatch 0280002584

Monitoring system Comet MS5 -+ PT1000 + manometer
Testing system Cyclic testing machine

Tank cyclic endurance test
Description

(

RATING VALUES OF TRANSFORMER TANK AND INITIAL PARAMETERS FOR THE

TEST START
Transformer tank drawing no. 609 971/2
Oil weight 200 kg
Initial oil volume in tank Vo 223 dm®
Initial tank oil temperature To 19,2 °C
Volume expansion coefficient o 0,00075 K™ [minerat oil]
Qil volume added to tank AV '=V0(88-To) 11,5 dm’
Oil volume exfracted from tank AV'=V0(To+25) 7,4 dm’
Max. allowed added oil volume afler endurance test | [3%] 6,7 dm’

The above calculated volume of oil (calculated according to the Standard CSN EN 50464-4, Clause
3.3) was added or extracted from the transformer tank and the corresponding overpressure (p") or
underpressure (p) was measured on the tank cover.

The oil temperature during the testing was the same as the initial tank oil temperature (£3°C
according to the Standard CSN EN 50464-4, Clause 4.2).

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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CYCLIC ENDURANCE TEST START

Date / Time 25.11.2016 12:52
Initial Pressure in relaxed tank state Po 1012 mbar
Initial oil height in the testing machine hy 404 mm
Initial oil volume in the testing machine Vu 21,5 dm’
1 cycle duration ] 124 s

The tank endurance test was performed according to the Standard CSN EN 50464-4, Clause 4.3.
2000 cycles of overpressure and underpressure were performed. Each cycle lasted at least 120 s. After

the testing, measured oil volume was added to the tank to reach the initial pressure measured in
relaxed tank state (pz = p0).

[ \ OIL VOLUME MEASUREMENT OIL PRESSURE MEASUREMENT

OIL TEMPERATURE MEASUREMENT

[ [l

TESTING DEVICE CONNECTION

CYCLIC ENDURANCE TEST FINISH

Date / Time 28.11.2016 12:34
No. of cycles 2000
Oil temperature at the end of the test T, 19,6 °C
Oil volume in testing machine after the test V. 17,5 dm®
0il volume added to the tank Vu-V; 4 dm’
Pressure in relaxed tank state at the end of the test Pz 1012 mbar
Max. pressure during the test Pmax 1189 mbar

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements aceording to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as 2 whole.
In case of discrepancies the Czech version of the Test Report takes precedence,
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Transformer tank 609 971/2

No. of cycles
=== (verpressure =—— Underpressure

Tank static leakage test

Description

The tank static leakage test was performed according to the Standard CSN EN 50464-4, Clause 4.4.
After the endurance test the tank was for 24 hours loaded with pressure, which is equal to 120% of
maximum measured pressure during the endurance test,

 STATIC LEAKAGE TEST

Test pressure Po=1.2(Dmax-Po)tpo 1224 mbar
Date / Time Start 28.11.2016 13:10
Date / Time End 29.11.2016 13:2,
Test pressure Start 1237 mbar
Test temperature Start 19,8 °C
Test pressure End 1234 mbar
Test temperature End 19,6 °C

Results

After the tank endurance and the static leakage test, distribution transformer was visually inspected
and no leakage or excessive deformation was discovered.

Methods used in testing are specified in the Quality Manval of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedencs.
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Testing methods, regulations:

TESTS ACCORDING TO
CSN EN 50464-4 Requirements and tests concerning pressurized corrugated tanks
Test results: In the text.
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InPlzedi, 5" December 2016 Petr Sima

Electrical Testing Laboratory Director
Test Report is issued in 3 copies — 2 are obtained by the customer and 1 is kept in the Laboratory.

Test Report is issued for the customer in electronic form too.

Methiods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.

In case of discrepancies the Czech version of the Test Report takes precedence.




ETD TRANSFORMATORY a.s. Test Report No.: AP_EZ/2016/056/01/EN .\:‘_\__%/’,’

ELECTRICAL TESTING LABORATORY Enclosure No.: Shest: 1 Total sheets: 3 %f/f‘:\\“\: A
Accredifed Testing Laboratory No, 1526 Customer: BEZ TRANSFOMATORY, Rybnitnd 40, 835 54 Bratistaya =~ ™ L1526
Contents
TESIOA ODJECE vvvvvvvvnaaairrrrrssissineniesssisccesmmmmss s sseassasecsecessseessesssse st st sss e seeseseee s eseeeeseseeeeeses 1
POLFOIICA TESLS .111uuesvrsissisinnsssescaonsessessasmmmsssssssssssessesseesessseeseesssese st essssseeseeseesseseeeeeeeesemeeessoooee 1
USCA APPATAIISES ..vvvvvvesas o icstssconnesssssmssrsssenesssessssmssessiesssssessesssssssesssessesssoesesosseesmsesseeessessoeeen . |
TanK ENAUIAINCE TESL..1vvvmmnnrieriiiicriereesssssiinesesseeecsmsssssecesessesesesessssses s essssetseses e sessseeeseee e 1
DIESCIIPHON o rvvs vttt sceissenececs s sssssa s ssess e ssssseessses oo st s eee e seeeeeses s sese s 1
Tank StAtic ICAKAZE tESt vvuuuuuuuuiiisuuuusereciseesssmnnnrssssssssssssesssesseesessssssssssssssssesssesesesesssesssseeeeeessees oo 3
DESCIIPHOM oo vvvesrrtnsieiess st esesss s ese e sessessaseeesss e st e ee s eeseene oo 3
RESUIS oottt st csseceos e sssss s s seees s e stt e st eeeeee o soeeoon 3
Tested object

Corrugated tank for hermetically sealed oil-immersed transformer TOHn 37 8/22, drawing no. 610 022/4.
The tests were performed in factory BEZ TRANSFORMATORY a.s., supervised by representative of
ETD testing laboratory.

Performed tests (
Special tests:

® Tank cyclic endurance test according to the Standard CSN EN 50464-4, Clause 4.3
* Tank static leakage test according to the Standard CSN EN 50464-4, Clause 4.4

Used apparatuses .
Name Type / Filing No,

Stopwatch 0280002584

Monitoring system Comet MSS5 + PT1000 -+ manometer

Testing system Cyclic testing machine

Tank cyclic endurance test
Description

(

RATING VALUES OF TRANSFORMER TANK AND INITIAL PARAMETERS FOR THE

_ TEST START '
Transformer tank drawing no. 610 022/4
Oil weight 210 kg
Initial oil volume in tank Vo 234 dm’
Initial tank oil temperature To 19,7 °C
Volume expansion coefficient o 0,00075 K [mineral oil]
Oil volume added to tank AV'=V 0 (88-Ty) 12 dm’
Oil volume extracted from tank AV'=Vyo(Tg+25) 7.8 dm’
Max. allowed added oil volume after endurance test | [3%] 7 dm’

The above calculated volume of oil (calculated according to the Standard CSN EN 50464-4, Clause
3.3) was added or extracted from the transformer tank and the corresponding overpressure (p*) or
underpressure (p’) was measured on the tank cover.

The oil temperature during the testing was the same as the initial tank oil temperature (+3°C
according to the Standard CSN EN 50464-4, Clause 4.2),

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only, The Test Report may be reproduced only as a whole,
In case of discrepancies the Czech version of the Test Report takes precedence,




